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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o ¢uszmke 0a30BOro ypoBHS HAa YPOBHE CPEIHETO OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE TOJIOKEHU U TPEOOBAHM K pe3yibTaTaM
OCBOCHHSI OCHOBHOM 00pa3oBaTeNbHON MporpaMmebl, npecTaBieHHbIXx B PI'OC
COOQO, a Taxke ¢ yuérom (enepanpbHON pabodeil MpOrpaMMbl BOCIIMTAHUS U
KOHIIEIIIMY TpeTojaBanus yueOHoro npeamera « Pusnka» B 00pa3oBaTeIbHbIX
opranm3zauusax  Poccuiickor — depepauun,  peaM3yHOIIMX  OCHOBHBIC
oOpazoBarenbHbIE MPOTPAMMBI.

Copepxanue mnporpamMMbl 1o (U3HMKE HaIpaBieHO Ha (OpPMHpPOBAHUE
€CTECTBEHHO-HAYYHOM KapTWHbl Mupa oOydarommxcs 10-11 kmaccoB mpu
oOyyennn wux (Qusnke Ha 0a30BOM YpPOBHE HAa OCHOBE CHCTEMHO-
NeSTENBbHOCTHOTO  moaxoaa. Ilporpamma 10  (QU3MKE  COOTBETCTBYET
tpeboBanusim PI'OC COO k mIaHUPYEMbIM JIMYHOCTHBIM, MPEIMETHBIM H
METaInpeIMETHBIM pe3yibTaTaM OOy4YeHHs, a TAK)KE YIUTHIBAET HEOOXOAMMOCTh
peanu3and  MEXMPEIMETHBIX CBsS3ed (U3MKH C EeCTECTBEHHO-HAYyYHBIMU
y4eOHBIMU TIpeIMeTaMu. B Hell ompenessioTcss OCHOBHBIE IIEH H3yYCHHUS
bu3MKK Ha ypOBHE CpemHero oomiero o0pa3oBanus, IIIAHUPYEMBIE PE3yIbTaTh
OCBOCHHS Kypca (PU3WKH: JTUYHOCTHBIE, METalpeJMETHbIC, MpEAMETHBIC (Ha
0a30BOM ypOBHE).

[Tporpamma o pu3uke BKIIOYAET:

e IUJTAHUPYEMBIE pE3YyJbTaThl OCBOCHHUS Kypca (U3MKA Ha 0a30BOM

YPOBHE, B TOM YHCJIC TIPEIMETHBIC PE3YJIBTATHI TI0 T0JIaM 00yUYEHUS;

e cojepkaHue ydeOHOTO IpenMeTa « Pu3nKay Mo rogam o0ydeHHUs.

®du3nka Kak Hayka O HamOoJsiee OOIMMX 3aKOHAX MPUPOJBI, BHICTYMAsl B
KauecTBEe Y4YeOHOro IMpeaAMeTa B IIIKOJIe, BHOCHUT CYIIECTBCHHBIH BKJIaJ B
cucteMy 3HaHuMi 00 oOkpyxkawomem wmupe. I[lkonpHBIE Kype QUMK —
CHUCTEMOOOPA3yIONUi I €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEAMETOB,
MOCKOJIbKY (DM3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOIIECCOB U SIBICHHIA,
H3y4aeMbIX XUMHEH, Owoisoruei, usnueckoi reorpadueii U acTpPOHOMHUCH.
Hcnonp3oBanue W aKTUBHOE MPUMEHEHUE (PU3NYECKUX 3HAHWUN OIpeseIseT
XapakTep M Pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJOTUH B cepe HIHEPreTHukH,
TPaHCTIIOPTa, OCBOCHUS KOCMOCA, TIOJYYCHHSI HOBBIX MATEPUATIOB C 3aJaHHBIMHU
cBOWicTBaMH © JApyrux. W3yuenue (QU3MKM BHOCUT OCHOBHOM BKJIAJ B
dbopMHUpOBaHHE €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa O0Oydaromuxcs, B
dbopMupoBaHWEe YMEHUN TNPUMEHSTh HAyYHBIH METOJA TO3HAHUSA TP
BBITIOJITHEHUY UMHU YY€OHBIX UCCIIEIOBaHUM.

B ocHoBy kypca pusmku I8 YPOBHS CpPEIHErO OOIIero oOpa3oBaHHS
MOJIOKEH PSIT HWJIeH, KOTOPbIE MOXHO pPacCMaTpUBaTh KaK TMPUHIIAIBI €ro
MIOCTPOCHMUS.

Hoes yenocmuocmu. B COOTBETCTBUU C HEMl KypC SIBISCTCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJECPKUAT MaTepual U3 BCEX Pa3AesioB (PU3HMKH, BKIIOYACT
KaK BOTMPOCHI KJIACCHYECKOM, TaK U COBPEMEHHOUN (PU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEW MaTtepuan Kypca (U3HKU
o0beuHEH BOKpYr ¢u3MUecKux Teopuil. Bemymmm B Kypce sBIseTCA
dbopMupoBaHUEe MPEACTABICHUI O CTPYKTYPHBIX YPOBHSAX MaTE€pPUH, BEIIECTBE U
ToJie.

Hoesa cymanumapuzayuu. EE peanuszainus mpeanoyiaracT UCMOJIb30BAaHUE
TYMaHUTAPHOTO TOTEHIMANa (U3HUECKON HAYKH, OCMBICIICHUE CBSI3U PA3BUTHS
bu3nKkn Cc pa3BUTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUYCCKUMH,
HPABCTBEHHBIMU U DKOJIOTHUECKUMU MPOOIeMaMH.



Hoes npuxnaonou muanpasnennocmu. Kypc ¢usuku mnpeamnonaraet
3HAKOMCTBO C IMUPOKUM KPYrOM TEXHUYECKMX U  TEXHOJIOTHYECKUX
MIPUJIOKEHUM U3YUYECHHBIX TEOPUM U 3aKOHOB.

Hoes skonoeuzayuu peanusyercs MOCPEACTBOM BBEIEHHUS 3IIEMEHTOB
colepKaHUs, TOCBAMEHHBIX 5SKOJOTMYECKUM TMpo0jeMaM COBPEMEHHOCTH,
KOTOPBIE CBSA3aHBI C PA3BUTHUEM TEXHUKU U TEXHOJIOTH, a TaKKe OOCYKIEeHUS
npo0ieM  palMoHATIbHOTO  MPUPOJOMNOJIB30BAHUS M DIKOJIOTHYECKOU
0€e30IacHOCTH.

Crep>XKHEBBIMH AJIEMEHTaMHU Kypca (pU3uKH Ha ypOBHE CPEIHEro OOIIETO
oOpa3oBaHus ABJISIOTCA puznueckue Teopuu (hopMUpOBaHUE MIPEACTABICHHMN O
CTPYKTYpE MOCTPOEHUST PU3NYECKON TeopHH, posik GyHIaAMEHTAIBHBIX 3aKOHOB
U TPUHIUIOB B COBPEMEHHBIX TMPEACTABICHHUSIX O TMPUPOJE, TPaHHUIAX
NPUMEHUMOCTH TEOPHM, JUIsl OINWCAaHUS €CTeCTBEHHO-HAYYHBIX SBJICHUA U
MIPOIIECCOB).

CHCTEeMHO-/ICSITEIbHOCTHRIM  TIOAX0 B Kypce (UBUKUA peaTu3yeTcs
OpEeXJe BCEro 3a CYET OpraHu3alii SKCIEPUMEHTAIBHOW JESTEIHHOCTU
oOyuvaroruxcst. Jlinst 6a30Boro ypoBHsSI Kypca (U3HKH — 3TO HCIOIh30BaHUE
CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX KCHEPUMEHTOB U JTAOOPATOPHBIX
paboT, KOTOopble B TporpamMme Mo ¢u3uke OOBETUHEHBI B OOMIMM CIIHCOK
YUYCHMUECKNX TMpaKTUYeCKuX paboT. BeigeneHne B yKa3aHHOM TepeyHE
71a60paTOpHBIX padOT, MPOBOJUMBIX JUIsl KOHTPOJISA U OLIEHKH, OCYIIECTBIISCTCA
y4acTHUKaMU  0Opa30BaTEeIBLHOTO TPOIEcca UCXOJsi U3  OCOOEHHOCTEH
IUTAHUPOBAHUSA W OCHaleHus kaOumuera ¢usuku. [Ipum 3ToM obecreumBaercs
OBJIAJICHUE OOYYAIOIIMMHUCS YMEHUSIMH IPOBOJUTH KOCBEHHBIE W3MEpPEHHS,
UCCJICIOBAaHUS 3aBUCUMOCTEN (PU3NYECKUX BETUYMH M TIOCTAHOBKY OIIBITOB TIO
MIPOBEPKE MPE/I0KEHHBIX THIIOTE3.

bosibloe BHUMaHHUE YIEIACTCS PCLICHUIO PAaCY€THBIX W KayeCTBCHHBIX
3anau. [Ipu aToM 11 pacu€THBIX 3a7a4 IPUOPUTETOM SBJISIOTCS 33]]a4M C IBHO
3alaHHOM  (U3UYECKOW MOJICNbIO, TO3BOJIAIONINE MPUMEHATh H3YUYEHHBIC
3aKOHBI ¥ 3aKOHOMEPHOCTH KaK M3 OJHOTO paszjesia Kypca, TaK U MHTETPUPYS
3HAHUS W3 pas3HbBIX pasnenoB. JIIs KadecTBEHHBIX 3aJad IPHOPUTETOM
SBIISIFOTCSL 3aJaHUsl HA OOBSICHEHHE MPOTEKaHUS (PU3NYECKUX SIBICHUNU W
IIPOIIECCOB B OKPY’KAIOIIEH KU3HU, TpeOyrolre BbiOopa Gusudeckoil Moaenu
JUTSI CUTYaIliy TPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusimu DPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY O0O€CIIeUeHHI0 Y4eOHOro Tpoiiecca 0a30BBI YPOBEHb Kypca
¢bu3NKKM Ha YpOBHE CpeIaHEro oOIero o0pa3oBaHUs [IOJDKEH H3ydaTbCs B
YCJIOBUSIX TIPEIMETHOTO KaOMHeTa (PU3UKH WM B YCIOBUAX UHTETPUPOBAHHOTO
KaOWHETa TPEIMETOB E€CTECTBCHHO-HAYyYHOTO IMkKia. B kaOuHere ¢Gu3uku
JOJKHO OBITH HEoOXoIUMOe J1abopaTopHOE OO0OpYAOBAHHE JUISI BBITIOJHCHUS
yKa3aHHBIX B MpPOrpaMMe MO (PU3MKE YUYCHUUYECKHX MPAKTHUYECKHX padoT H
JIEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanoHHoe 00opynoBaHue ¢GOpPMHUPYETCS B COOTBETCTBUHU C
OPUHIIMIIOM MHUHHUMAJIBHON JIOCTATOYHOCTH M 00€CIeYrMBaeT MOCTAaHOBKY
MEPEUUCICHHBIX B MporpaMMe 10 (U3MKE KITIOYEBBIX JEMOHCTpAIUNA IS
UCCJICIOBAHUSI M3YyYaeMbIX SBJICHHM U TMPOIECCOB, ODMIHUPUYECKUX H
(byHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHECHHM.

JlabopaTopHoe 00OpyAOBaHHWE ISl YUYEHWYECKUX MPAKTUYECKUX PadOT
dbopMupyeTCs B BUJIE TEMATUIECKUX KOMIUIEKTOB U 00ECIIEYUBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydYarommXcsa. TeMaTH4eCKue KOMIUICKTHI
Ja00paTOPHOTO O0OPYIOBAaHUS JOJDKHBI OBITH IOCTPOCHBI HAa KOMILICKCHOM



WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX TPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIE ITU(POBBIX JTabOpaTopuii.
OCHOBHBIMHU TIEJISIMHU U3y4eHUS (PU3UKHU B 00IIeM 00pa30BaHUU SBIISIFOTCS:

dbopMHpOBaHHE HHTEpECa M CTPEMIICHHS OOYYarolIuXcs K HaydHOMY
U3YUYCHHUIO MPHUPOJIbI, PA3BUTHUEC MX HHTEIUICKTYyaJIbHBIX M TBOPYCCKHX
CIIOCOOHOCTEM;

pa3BUTHC TMPEACTABICHUH O HAYYHOM METOJC TIO3HAHUS M
(hopMHpOBAaHHE HCCIACAOBATEILCKOTO OTHOIICHUS K OKPY KoM
SIBJICHUSM;

(dbopMHpOBaHHE HAYYHOT'O MHPOBO33PCHHS KaK pPe3yJIbTaTa HU3y4YCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMCHTAIbHBIX 3aKOHOB (DH3UKH;
dbopMHpOBaHHE yMCEHUH OOBSCHATH SIBJICHUS C HCIOJb30BaHHUEM
(bU3HYECKUX 3HAHUI M HAYYHBIX JOKA3aTEIbCTB;

(hopMHpOBaHUE MPEACTABICHUH O PO (DM3UKH IS PA3BUTHUS IPYTHUX
CCTCCTBECHHBIX HAyK, TCXHHKU U TCXHOJIOTHH.

JlocTrmKeHre ITHUX 1ieJiel 00eCcIIeunBacTCs PEIIeHUEeM CICIYIONHX 3a1ad B
Iporecce u3ydeHus Kypca GU3UKH Ha YPOBHE CpETHEro O0IIero oopa3oBaHus:

IpUOOPETeHHE  CHCTEeMbl  3HaHUH 00  o0mmux  (U3MYECKHuX
3aKOHOMEPHOCTAX,  3aKOHAax, TEOpHUsAX, BKIKOYas  MEXaHUKY,
MOJICKYJISIPHYIO (PU3UKY, DJIEKTPOAMHAMHUKY, KBAaHTOBYIO (U3UKY U
AIIEMEHTHI aCTPO(PHU3UKH;

dbopMHupoBaHWEe YMEHUW TPUMEHSATH TEOPETHUUECKHE 3HAHUA IS
OOBSICHEHUS (PU3MUECKUX SBICHHH B TMPUPOAEC M JJIA TNPUHITHUS
MIPAKTUYECKUX PEUICHHUM B IOBCEIHEBHOM KU3HU;

OCBOCHHE CIOCOOOB PEIICHHS PA3IMYHBIX 3a/7ad C SBHO 3aJlaHHOMN
bu3nUecKoil MoJeNbIo, 3a7ad, MOJAPAa3yMEBAIOIINX CAMOCTOSITEIIbHOE
co3aHre (PU3MIECKON MOJIENIH, aICKBAaTHON YCIOBHUSM 3aa4H;
NOHUMaHuE (PU3NYECKUX OCHOB M MPHUHIIUIOB JCHCTBUS TEXHUYECKHUX
YCTPOMCTB M  TEXHOJIOTMYECKUMX IPOLECCOB, HUX BIHSHHAS Ha
OKPYXKaIOIIYI0 CpeNy;

OBJIQJICHHE METOJIAMHU CAMOCTOSITEJIBHOTO INIAHUPOBAHUS U MPOBENECHUS
bu3HUeCcKNX SKCIEPUMEHTOB, aHAJIM3a U MHTEPIIpETalluy HH(pOopMaIuy,
ONPEAEIIEHUS JOCTOBEPHOCTH MOJIYYEHHOTO PE3YJIbTATA;

CO3/1aHHE YCJIOBUM TS pa3BUTUA YMEHUU IIPOEKTHO-
HCCJIEI0BATEIIbCKOM, TBOPUYECKOM JESITETbHOCTH.

Ha usyuenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPETHETO OOIIEro
oOpazoBanust orBoautcs 136 yacos: B 10 kimacce — 68 "acoB (2 4aca B HE/IEIIO),
B 11 knacce — 68 yacoB (2 yaca B HEZEINIO).

[Ipennaraemseiii B mporpamme 1o (¢u3MKE NEpeueHb JTabopaTOpPHBIX U
MPAKTUYECKUX PadOT SBISETCS PEKOMEH/IOBAHHBIM, YYHTENb JEJaeT BBIOOD
pOBeCHUs JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIAMBUIYATbHBIX
0COOEHHOCTEH 00yUYarOIUXCH.



COJEPXAHME OBYUYEHUA
10 KIIACC

Paznes 1. ®u3uka 4 MeTObI HAYYHOT'O MO3HAHUSA

®usuka — Hayka o0 npupojae. HayuHble METOABI MO3HAHUS OKPYKAIOIIETO
Mupa. Ponp BKCIlepUMEHTa M TEOpUH B MPOLECCE IMO3HAHUS MPUPOJBI.
DKCHEepUMEHT B (PU3HKE.

MopenvpoBanue GU3NUECKUX SBICHUHN U TIpolieccoB. HaydHbie rUTIOTE3HI.
duznyeckue 3aKOHBI U TEOpUH. [paHUIBIl TPUMEHUMOCTH (PU3MUECKHUX
3aKOHOB. [[pUHIIUIT COOTBETCTBUSI.

Ponb 1 mecto dusuku B popMUpOBaHUN COBPEMEHHON HAYYHOW KApPTHHBI
MHPA, B IPAKTUYECKOMN AEATEIBbHOCTHU JIIOAEH.

Jlemoncmpayuu

AHanoroBele ¥ TU(GPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMITHIOTEPHBIC
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHrue. OTHOCUTENBHOCTh MEXAHUYECKOTO JBUIKECHMUS.
Cucrema orcuéra. TpaekTopus.

[lepemerieHne, CKOPOCTh (CpedHsisl CKOPOCTh, MTHOBEHHAs CKOPOCTh) U
YCKOPEHUE MATEpUAIbHOM TOYKH, UX MPOCKIMUU HA OCU CUCTEMbI KOOPAHUHAT.
CnoxxeHue nepeMeIIeHH U CI0KEHHE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJMHEHHOE NBIKeHHE. [ 'paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUsA, IyTH U NEpPEeMELICHUS
MaTepuaJIbHON TOYKU OT BPEMEHH.

CpoOoaHoe majzeHue. Y CKOpeHHe CBOOOIHOTO I1aJICHHMS.

KpuBonuueitHoe JaBwkeHue. JIBH)KEHHME MaTEpUAIbHOM TOYKH IO
OKPY>XHOCTH C IIOCTOSSHHOM 10 MOJYJI CKOPOCTBbIO. YTJIOBasi CKOPOCTb,
JuHEelHas ckopocth. Ilepmon m dactora obpamenus. lLleHTpocTpeMUTEIBHOE
YCKOpPEHHUE.

TexHuyeckre yCTpONCTBA U MPAKTUUYECKOE NPUMEHEHHUE: CIUIOMETD,
JBI)KEHUE CHAPSJ0B, LIEMTHBIE U PEMEHHBIE MTEpEayn.

Jlemoncmpayuu

Mognens CUCTEMBI OTCuéra, WJUTIOCTPALUS KMHEMAaTUYECKUX
XapaKTePUCTHUK JBUKCHHUS.

[IpeoOpazoBanue ABUKEHUHN C UCTIOIB30BAHIEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yX€ U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenue nBwkeHus Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.

N3mepenne yCKopeHHs: CBOOOIHOTO IaICHHMS.

Hanpasnenue ckopocTu npu ABUKEHUU 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, n1abopamopmvie pabomol

N3yueHre HEpaBHOMEPHOTO JBWXKEHUA C  LEJIbI0  ONPEACIICHUS
MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOIIEHUST MEXKY MYyTsIMU, MPOWJCHHBIMU TEJIOM 3a
MOCJIEIOBATENIbHBIE PAaBHBIE MPOMEKYTKHM BPEMEHH IPU PABHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBHIO, PABHOW HYJIIO.

N3ydeHne IBUKEHUS AapUKa B BA3KOU )KUIKOCTH.

W3y4yenue nBmKeHUS Tela, OpOIIEHHOTO TOPU30HTAIBHO.



Tema 2. lunamuka

[Ipuamun  otHocurenbHOCcTH [anmunesa. IlepBeii 3akoH  Herotona.
HNueprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cuid. Btopoill 3akoH
Herorona pma wmarepuanpHOM TOYkM. Tpermit 3akoH HerooTtona mis
MaTepUabHbIX TOUYEK.

3akoH BcemupHOro taroteHus. Cuna Tskectu. IlepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Buasl Tpenust (IOKOs, CKOJbXEHUs, KaueHus). Cuiia TpeHws.
Cyxoe Tpenue. Cuia TpeHUS CKOJIbKEHUS U cuiia TpeHus nokosi. Koaddurment
TpeHus. Cuia CONpOTUBIICHUS NIPU ABUKEHHUH TeJla B )KUIKOCTH WM Ta3e.

[TocTynarensHOE U BpamaTeabHOE IBMKEHNUE a0COIIOTHO TBEPAOTO TETa.

MOMEHT CHIIBI OTHOCUTEIIBHO OCH BpaumieHus. llneuo cumibl. YcnoBus
paBHOBECUS TBEPIOIO TEA.

TexHnueckne yCTpOWCTBA U MPAKTUYECKOE IMPUMEHEHHE: IMOIIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepUUM.

CpaBHEHHE MacC B3aMMO/ICHCTBYIOIIMNX TET.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

CrnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehOpMaIIHH.

HesecomocTts. Bec Tena npu yCKkOpEHHOM NOABEME U MAJCHUH.

CpaBHEHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBust paBHOBeCHUs TBEPAOTO Teia. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul

W3yuyenue nBmxeHus OpycKa 1Mo HaKJIOHHOW TJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CUJI YIIPYTOCTH, BOZHUKAIOIINX B MPYKUHE U
pe3MHOBOM 00pa3siie, OT uX JaedopMamuu.

HccnenoBanne ycCIOBUU pPaBHOBECUS TBEPAOrO TeJa, HMMEIOLIETO OCh
BpallCHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

NMnynbec mMaTepuaibHOM TOYKH (Tena), CUCTEMbl MaTEPUAIbHBIX TOYEK.
NMmynbCc CUIIBI U MU3MEHEHHE UMITYJIbCa Tela. 3aKOH COXPAHEHUSl MMITYJIbCA.
PeaktuBHOE NBUXKEHUE.

PaboTa cuiibl. MOIITHOCTH CHJTBI.

Kunernueckass sHeprusi marepuaibHON TOYKU. Teopema 00 HM3MEHEHUU
KUHETUYECKOW YHEPTUH.

[ToTeHunanbHas SHEPrusl. [ToreHunanbHas SHEPTUs yIpyro
nehopMHUpOBaHHON mTpyxkuHBL. [loTeHImManbHass SHeprus Tena BOIU3H
MMOBEPXHOCTH 3EMIJIH.

[loTeHnumanpaple W HEMOTEHIMaNbHbIE  Cuibl.  CBsi3b  pabOTHI
HEMOTECHUUAJIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKOW SHEPTUM CUCTEMBI TEIN.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckne yCTpOMCTBA U MPAKTUUECKOE NPUMEHEHUE: BOJIOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.



PeaktuBHOE NBUXKEHUE.

[lepexoa moTeHIIUATBEHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3yyenune abCOMOTHO HEYNPYTOTroO yAapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBA3M pabOThI CUIBI C H3MEHEHHEM MEXaHMYECKOU
DHEPIrUU TEJIa Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO KIyTa.

Pa3znen 3. MousiekyasipHasi pu3uKa 1 TEPMOAUHAMHKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TOJOXEHUSI MOJEKYJISIPHO-KUHETUYECKOM TEOPUU U UX
ombITHOE oOOOCcHOBaHWe. bpoyHoBckoe nBwkenue. Huddysus. Xapaktep
JBW)KEHUSI W B3aMMOJECHCTBUS YacTHUL BellecTBa. MoOAEIM CTpPOEHUs TIa3o0B,
KUIKOCTEH U TBEPIBIX TEI U OOBSICHEHHE CBOICTB BEIIECTBA HA OCHOBE ITHX
Moaenerd. Macca u pasmepnsl MoJiekysd. KonudectBo BemiectBa. [locTtosHHast
ABoraapo.

TertoBoe paBHOBecue. Temneparypa u €€ wu3Mmepenue. Illkama
temneparyp Llenbcust.

Mopgens wuaeanbHoro Tra3a. (OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KMHETUYECKOW TEOPHH UACAIBHOTO raza. AOCOIIOTHAS TeMreparypa Kak Mepa
CpeHEW KWHETUYECKOM SHEPruM TEIUIOBOIO ABMXKEHHUs dacTtull rasza. lllkarma
temreparyp KembBuHa. ['a3oBbie  3akoHBL. YpaBHEeHHME MeHaeneeBa—
Kinaneiipona. 3akon [lansroHa. M3omnporieccsl B Ua€aIbHOM T'a3e ¢ MOCTOSTHHBIM
KOJIMYECTBOM  BemiecTBa. ['paduyeckoe TMPEACTABICHHE H30IMPOIIECCOB:
H30TepMa, U30X0pa, u300apa.

TexHU4ecKkne YCTPOMCTBA M MPAKTUYECKOE IIPUMEHEHHE. TEPMOMETD,
Ooapomerp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHHUE BelecTBa, (hoTorpaduu
MOJIEKYJI OPraHUYECKUX COCIUHEHHM.

OmnbIThl 10 U PYy3UHN KUAKOCTEH U TA30B.

Mopens OpOyHOBCKOTO JBHKEHHUS.

Mogens onsita llTepHa.

OnbITHI, JIOKA3bIBAIOIIINE CyLIECTBOBAaHHUE MEKMOJIEKYJISIPHOTO
B3aUMOJICCTBUSL.

Mojenb, HILTICTpUpYIOLIas IPUPOY AABJICHUS ra3a Ha CTEHKH COCy/a.

OnbIThl, WUIIOCTPUPYIOLIUME YPAaBHEHUE COCTOSIHUSI HWJCAJIBHOIO Trasa,
V30MPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopmvie pabomol

Ornpenenenue Macchl BO31yXa B KJIACCHOW KOMHATE€ HA OCHOBE U3MEPEHUI
00BEMa KOMHATBHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne  3aBUCHUMOCTM  MEXKJYy  ITapaMeTpaMH  COCTOSIHUSA
Pa3pEKEHHOrO rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepMoanHaMuuecKast CHUCTEMA. BryTpeHnHss DHEPIus
TEPMOJIMHAMUYECKOW CHUCTEMBI H crmocoObl e wu3MeHeHusa. KommdecTtBo
TEIJIOTHl U paboTa. BHyTpeHHssi SHEpTrHs OJHOATOMHOTO HCAIBHOTO Ta3a.
Buap!l Temionepenaun: TEIONPOBOAHOCTh, KOHBEKILIMS, U3IyUYCHUE. Y IeJIbHAA
TEIUIOEMKOCTh BelleCTBA. KOIMYECTBO TEMIOTHI IPU TEILIONIEpEIaye.



[Tonsitue o0 ammabatHOM mporiecce. [lepBblli 3aKOH TEPMOIUHAMUKH.
[TpumeHeHue nmepBoro 3aKoHa TEPMOJIMHAMUKY K m3ompolieccaM. ['padpudeckas
WHTEpIpeTanus paboTkl rasa.

Bropoii 3akon Tepmoaunamuk. HeoOpaTtuMocTh MPoI1eccoB B MPUPO/IE.

TemnoBble  MamwmHbl. [IpuHIUNBI ~ AEWCTBUS  TEIUIOBBIX  MAIIIWH.
[IpeoOpa3oBanus »HEpPrud B TEIUIOBBIX MamnHax. KoadduimeHt moie3Horo
nerictBus TeruioBod MamuHbL. [ukn KapHo m ero xoad@uimeHT mosie3Horo
JENCTBUA. DKOJIOTHUECKHUE MPOOJIEMbI TETUIOIHEPTETUKH.

TexHuyeckre YyCTpOWCTBA W MPAKTUYECKOE MPUMEHEHUE: ABUTATEIb
BHYTPEHHETO CTOPaHMs, OBITOBOW XOJIOAWIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

H3meHeHne BHYTpPEHHEH HEPryuu Teja MPU COBEPIICHUH PAaOOTHI: BHUIET
npoOku 13 OyTBUIKH MO IEWCTBHEM CKaTOTO BO3[yXa, HarpeBanue d(dupa B
JATYHHOU TpyOKe MyTEM TpeHus (BUIC0AEMOHCTPAITH).

N3meHeHre  BHYTpeHHEW  dSHeprud  (TemmepaTypbl) Teda  IpHU
Terionepeaaye.

OmbIT o aanabaTHOMY pACIIUPEHUI0 BO3AyXa (OMBIT C BO3IYIIHBIM
OTHUBOM).

Mopenn mapoBoii TypOWHBI, JIBHTaTelsl BHYTPEHHETO CTOpaHMII,
PEaKTUBHOIO IBUTATESI.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenue yaenpHOU TEMIOEMKOCTH.

Tema 3. Aepecamnuie cocmoanusn eeugecmea. Dazoevie nepexoovt

[TapooOpa3oBanue u koHnaeHcanus. Mcnapenne u kunenune. AOGCOTIOTHAS
Y OTHOCUTEJBHAS BJIIAXKHOCTh BO3AyXa. HachllleHHBIN map. Y aenbHas TEIioTa
napooOpa3oBaHusl. 3aBHCUMOCTh TEMIIEPATyPhl KATICHUS OT JIaBJICHHUS.

TBépnoe temo. Kpucrammmueckue u aMopdHbie Teina. AHU3OTPOMUS
cBOMCTB KpucTauioB. JKugkue kpuctamibl. CoOBpEMEHHbIE MaTepHUabl.
[InaBneHue u KpucTaIM3anus. Y AenbHas TerioTa miasienus. CyOoaumanus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckre ycTpOWCTBA M NPAKTUUYECKOE MPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TOJIyYEHUS COBPEMEHHBIX MAaTEPHUAJIOB,
B TOM YHUCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MApPOB.

Kunenue rnpu nNoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepEeHUs BIAKHOCTH.

HaGnronenue HarpeBanust  MiaBJIeHUS KPUCTAUIMUECKOTO BEIECTBA.

JleMOHCTpanust KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

Pa3znesa 4. JaekTpoanHamMuka

Tema 1. Inekmpocmamuxa

DneKkTpu3anus Ted. JJIEKTpUYeCcKud 3apsia. JBa BUIa BIEKTPUUECKUX
3apsiioB. [IpOBOJHUKY, NUAJIEKTPUKUA U MOJYNPOBOJHUKHU. 3aKOH COXPaHEHUS
AIEKTPUUYECKOTO 3apsia.

B3aumoneiictBue 3apsgoB. 3akoH Kynona. TouyeuHblil 3ieKTpUYECKUi
3apsia. Dnekrpuyeckoe nosie. Hanpspk€HHOCTE 3iekTpuyeckoro moss. [punnun
CyNepHo3uLInU ANEKTPUUYECKUX noJieil. Jlunun HaIpPsKEHHOCTH
AIEKTPUUYECKOTO TOJISL.



PaGora cun oanekrpocratmyeckoro mons. [lorenmuman. PasHocthb
NOTEHUUANOB. [IpOBOAHMKM W JUANEKTPUKU B DIIEKTPOCTATUUECKOM IIOJIE.
Jusnexktpruyeckasi MpOHUIIAEMOCTb.

DIIEKTPOEMKOCTb. Kongencarop. DNEeKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsSKEHHOI0 KOHAEHCATOpA.

TexHuueckne yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: SIIEKTPOCKOIL,
AJIEKTPOMETP, JJICKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHHE JIJIEKTPOIPUOOPOB,
KOHJICHCATOP, KOMMMPOBAJIbHBIN anmapar, CTpyUHBIN IPUHTEDP.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIMII IEUCTBUS 3JIEKTPOMETPA.

B3auMmopericTBrE HARIEKTPU30BAHHBIX TEI.

DIIEKTPUUECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOAHUKH B 3JIIEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOCTaTHUECKas 3alIUTa.

JIM3AEKTPUKH B 3JEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh AJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCAaTOpa OT IUIOIAagu
IJIACTUH, PACCTOSHUSA MEXIY HUMH U IUAJICKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOI0 KOHAEHCATopa.

Yyenuueckuii sxcnepumenm, n1abopamopmvie pabomol

N3Mmepenune 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku e paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCJIOBHUS CYIIECTBOBAHUSA 3JIEKTPUUYECKOIO TOKA.
Hcrounuku Toka. Cuina Toka. [locTOAHHBIN TOK.

Hanpspxenue. 3akon OMa 17151 y4acTKa LETH.

DJIEKTPUYECKOE COMPOTHUBJICHUE. ¥YEIbHOE COMPOTHUBICHUE BEILECTBA.
[TocnenoBarenpHOE, MAPAILICIBHOE, CMEIIAHHOE COEAMHEHUE ITPOBOIHUKOB.

Pabora »snexrpuueckoro Toka. 3akoH Jxoyns—Jlenna. MoIIHOCTB
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBIXKYIIAs CUJIa U BHYTPEHHEE COMPOTUBJIEHUE NUCTOYHUKA TOKA.
3akon Owma qng ToJHOW (3aMKHYTOM) snekTpudeckord 1enu. Kopotkoe
3aMbIKaHHE.

DJIEKTPOHHAs  MPOBOJIUMOCTH  TBEPABIX  METAIOB.  3aBHUCUMOCTh
CONPOTUBJIEHUSI METAILJIOB OT TeMIepaTypbl. CBEpXIPOBOJIUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JEKTPOHHBIX ITyYKOB.

[TonmynpoBoguuku.  CoOCTBEHHass ©W  NPUMECHas  MPOBOJAUMOCTH
noJynpoBoHUKOB. CBoiCTBa p—n-niepexosa. [lomynpoBogHUKOBEIE TPUOOPHI.

DJIEKTPUYECKU TOK B pacTBOpax M paciulaBaX 3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIIH3.

DJIEKTpUUECKUM TOK B razax. CamMoCTOSTENbHBI U HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Liazma.

TexHuyeckre yCTPONCTBA U MPAKTUUYECKOE NPUMEHEHHE: aMIIEpMETP,
BOJIBTMETP, PEOCTaT, UCTOYHUKH TOKa, DJEKTPOHArpeBaTelIbHbIC MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE TPHOOPHI, TEPMOMETP COMPOTUBIICHHUS, BaKYyMHBIH
JUOJI, TEPMUCTOPHI W  (POTOPE3UCTOPHI, MOJYNPOBOJHUKOBBIA  JHO],
rajibBaHHKa.

Jlemoncmpayuu

W3mepeHue CUilbl TOKa U HaIPSKEHUS.

3aBUCUMOCTh COMPOTUBICHUS! UIUHIPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IJIOIA TN MTONIEPEYHOTO CEUYEHUS U MaTepuaa.

CMeniaHHoe COeIMHEHUE MTPOBOHUKOB.



[Ipsamoe wu3MepeHue IIEKTPOABUKYIIEH Ccuibl. KOpOTKOE 3aMbIKaHUE
rajbBaHMYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCHUMOCTbh CONPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOIUMOCTB 3JIEKTPOIUTOB.

HckpoBou pa3psia ¥ MPOBOJUMOCTb BO31yXa.

OIHOCTOPOHHSISI TPOBOJAUMOCTH AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydeHne cMEemanHOro COeIMHEHUSI PE3UCTOPOB.

N3mepenue 371eKTPOIBUKYILEH CUIIbl HCTOYHUKA TOKA U €r0 BHYTPEHHETO
COITPOTUBIICHUS.

Habmronenue ammekrpoiusa.

MesxknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢puszuku 6a30Boro ypoBHs B 10 K1acce OCyIIECTBISETCS €
Y4ETOM COJIEpKATEIbHBIX MEXIPEAMETHBIX CBS3€ld C KypcamMu MaTeMaTHKH,
Ouosoruu, XuMuu, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle nonsamus, CBI3aHHbIE C U3YYEHUEM METOO0B HayYHOTO
MO3HAHUSA: SIBJICHUE, Hay4YHBIA (haKT, TUIOTE3a, (PU3NUECKasi BEIWYNHA, 3aKOH,
Teopusi, HaOIIOJCHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelleHUEe CHUCTEMbl YypaBHEHWM, JWHEWHas (QyHKIuS,
napabona, rumepbonia, ux rpaduKu U CBOWCTBA, TPUTOHOMETPUUYECKUE
byHKINN: CUHYC, KOCHHYC, TaHT'€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIIMU HAa OCHU KOOPJAHUHAT,
CJI0KEHHUE BEKTOPOB.

buonoecua: mexanumdeckoe IBMKEHUE B JKMBOW mpupoje, auddysus,
OCMOC, TEIJI0OOOMEH JKMBBIX OPraHW3MOB (BUABI TEIUJIONEpPEIadH, TEIJIOBOE
PaBHOBECHE), JIIEKTPUUECKHE SIBJICHUS B )KUBOU IIPUPO/IE.

Xumus: NUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYII,
MOJIb BEIIECTBA, MOJIApPHAsl Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEll,
KUJKOCTEN U ra3oB, AJEKTPUUYECKUE CBOMCTBA METAJUIOB, AJIEKTPOJIUTHYECKAS
JMCCOLIMAIINS, TaJIbBaHUKA.

T'eoecpagus: BnaxXHOCTb BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeodpa3oBaHKE IBIKEHUN C UCTIOIH30BAHUEM MEXaHU3MOB,
y4€T TPEHHS B TE€XHUKE, MOJILIUIHHUKU, WCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TE€XHUKE (pakeTa, BOJAOMET U APYrUE), JBUTATENb BHYTPEHHETO
cropaHusi, mapoBas TypOuHa, OBITOBOM XOJOIWUIBHUK, KOHIMUIIMOHED,
TEXHOJIOTUM TOJYYEHUST COBPEMEHHBIX MATEpHAIIOB, B TOM  YHCIE
HAHOMATE€pUaJIOB, W  HAHOTEXHOJOTWUH,  DJIEKTPOCTATHUYECKasl  3allluTa,
3a3eMJICHUE AIIEKTPONIPUOOPOB, KCEpOKC, CTPYHUHBIN IIPUHTEDP,
AJIEKTPOHATPEBATEIIbHBIE ~ MPUOOPHI,  DIIEKTPOOCBETUTENBbHBIE  MPUOOPHI,
rajibBaHHKa.

11 KIIACC

Paznen 4. JDiaekTpoauHAMMKA

Tema 3. Maznummnoe none. IneKmpomazHUmMHAA UHOYKUUA

Iloctosgsuuple MarHuTel. B3auMoaencTBHE MNOCTOSHHBIX  MarHHTOB.
MarautHoe none. Bektop MarHMTHOM MHAyKUMU. [IpuHIUMI cyneprno3uuuu
MAarHUTHBIX MoJied. JIMHMKM MarHuTHOM MHAYKUWU. KapThHa JTUMHUNA MAarHUTHOMN
WHIYKIIAW T0JISI TOCTOSTHHBIX MAarHUTOB.

MarnutHoe 1MOJiIe TPOBOJHUKA C TOKOM. KapThHa JIWMHUNA WHIYKIUH
MarHMTHOTO TOJIS JIJTMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO



NpPOBOJHMKA, KaTymlku ¢ TokoM. OmnbelT Opcrega. B3aumoneiicTBue
IIPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHua, e€ MOaynb W HampaBieHUE. J[BUKEHUE 3apsyKEHHOU
YaCTHIIBI B OJHOPOJHOM MarHUTHOM moJje. Pabora cunsl Jlopenta.

SBnenne snekTpoMarHuTHOW HHAYKUHMHM. [IOTOK BEKkTOpa MarHUTHOMN
WHIYKIUHU. DJIEKTPOJBIKYILAs CUJa HMHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
naayknuu dapanes.

BuxpeBoe anekTpudeckoe Mmoje. DJIEKTPOJBHXKYILAs Cuia WHIAYKIHH B
IIPOBOJIHUKE, IBUKYIIEMCS IOCTYIIATEIbHO B OJHOPOJIHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh. SfIBJI€HUME CAMOWMHIYKIHUHU. OJIEKTPOABUKYLIAs CuUja
CaMOUHTyKIINH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHUTHOE MOJIE.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: IOCTOSHHbBIC
MarHuThl, 3JICKTPOMArHUThl, 3JEKTPOJBUTATENb, YCKOPUTEIU 3IIEMEHTAPHBIX
YacCTUll, UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OneIT Dpcrena.

OTKJIIOHEHHE 3JIEKTPOHHOTO ITyYKa MAarHUTHBIM TOJIEM.

JIuHMM UHIYKIIUY MAarHUTHOTO MOJIS.

B3aumopericTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Ammnepa.

JevictBrue cuibl JIOpeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME 3EKTPOMArHUTHOW UHIYKIIUU.

[IpaBuno Jlenua.

3aBUCHUMOCTh  BJEKTPOABWKYIIEH CHJIBI HMHAYKUUA OT CKOPOCTH
M3MEHEHUS] MAarHUTHOTO MTOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3yueHrie MarHUTHOTO TOJIsI KATYLIKH C TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Pa3znesn 5. KosieOanusi u BOJHBI

Tema 1. Mexanuueckue u IneKmpomazHumHble Koj1edOanus

Konebarensnas cuctema. CBoOOAHBIE MEXaHMYECKHE KOJICOAHMS.
[Mapmonmnyeckue konebanus. [lepuon, yactora, ammutyaa u gasa KojacOAHHIMA.
[Ipy’VHHBIN MAasITHUK. Marematnueckui MasiTHUK. YpaBHeHUE
rapMoOHUYeCKux KosieOanuid. [IpeBpaiieHne »HEPruuM MpU TAPMOHUYECKUX
KOJICOaHUSIX.

Konebarenpubrit koHTYp. CBOOOMHBIE AJIEKTPOMArHUTHBIE KOJIeOaHUS B
UJCATBHOM KOJ€0aTeTbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHUYECKUMH U
AJIEKTPOMarHuTHeIMH KoJsiebanusiMu. Popmyna TomcoHa. 3akoH coXpaHEHUs
OHEPTUU B UJCATHHOM KOJICOATEIhHOM KOHTYPE.

[IpencraBnenne o  3aryxammmx  KoneOaHUAX.  BwIHyXJIeHHBIC
MexaHu4eckue KkoneOanus. Pe3zonHanc. BwIHYXIeHHBIE 3IIEKTPOMAarHUTHBIC
KosIeOaHums.



[lepemennsbiii ToK. CHHYCOUJAIbHBIA MEPEMEHHBIA TOK. MOIIHOCTh
NEPEMEHHOr0 TOKa. AMIUIUTYJHOE M JCHCTBYIOIIEE 3HAYEHUE CHUJIBI TOKA W
HaIPSKEHHUS.

Tpancdopmarop. [IpousBoactso, nepegaya notpeOeHue
ANEKTPUYECKOW DSHEPruu. OKOJOTUYECKHME PUCKH MOpH  MPOU3BOACTBE
aneKTpodHeprun. KynpTypa HCIOIb30BaHUSA JIEKTPOIHEPTUHA B MOBCEIHEBHOM
KU3ZHHU.

TexHnueckne yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: IICKTPUUECKUN
3BOHOK, T€HEPATOp MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne mapameTpoB KoJIeOATENbHONW CUCTEMBI (MPYXUHHBIA WA
MaTeMaTUYECKUI MasiTHUK).

HaGnronenue 3aTyxarommx KojaeOaHmii.

HccnenoBanne CBOMCTB BBIHYXICHHBIX KOJIEOaHUIA.

Habmronenue pe3onanca.

CB0OOOIHBIE ANIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuwinorpaMmsbl (3aBUCUMOCTH CUJIBI TOKA M HAMPSHKEHUS OT BPEMEHM)
JUTSI TIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc mnpu mnocneqoBaTEIbHOM COEAMHEHUU PE3UCTOPa, KaTYyIIKU
MHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TUHUY AIEKTPONEpPEAAUH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

HccnenoBanne 3aBUCUMOCTH TIEPHOJIa MaJIbIX KOJIEOAHM Tpy3a Ha HUTHU
OT JJIMHBI HUTU U MACCHI Tpy3a.

HccnenoBanne TMEpeMEHHOTO TOKa B ILENH U3  IOCIEA0BATEIbHO
COEAMHEHHBIX KOHJEHCATOPa, KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMaZHUMHbIE 60JIHbL

MexaHnnueckue BOJHBI, yciioBUsl pacnpoctpanenus. Ilepuoa. CxkopocTh
pacnpocTpaHeHuss W JJuHa BOJIHBL llomepeuHble W TPOAOIBHBIE BOJIHBI.
WuTtepdepenius u nudpakius MEXaHUIECKUX BOJTH.

3Byk. CkopocTth 3ByKa. [ pomkocTs 3Byka. Beicotra ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. YCIOBUS HW3IYYEHHUS 3JIEKTPOMArHUTHBIX
BOJIH. B3anmHuas opuentauus BektopoB E, B, V B 31€KTpOMarHuTHOW BOJIHE.
CBoOIICTBa 3JIEKTPOMArHUTHBIX BOJH: OTPAXXEHUE, IIPEIOMIICHHE, MOJApU3alus,
mudpaknus, uarepdeperiusi. CKopoCcTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana 371€eKTpOMarHuTHHIX BOJH. [IpuMeHeHne 371eKTpOMarHuTHBIX BOJH
B TEXHHUKE U OBITY.

[IpuHUIMTBI pagUOCBA3U U TENEBUACHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEIBI.

TexHuyeckre ycTpoilCTBA M NPAKTHUUYECKOE NMPUMEHEHHUE: MY3bIKAJIbHbIE
WHCTPYMEHTHI, YJbTPa3BYKOBasi AMArHOCTHKA B TEXHUKE U MEAMIIMHE, paaap,
paauonpuéMHUK, TeNIeBU30p, aHTeHHa, TenedoH, CBY-nieun.

Jlemoncmpayuu

OO6pazoBaHue M pacpOCTPAHECHUE MTOTIEPEUHBIX U MTPOJIOIHHBIX BOJIH.

Konebmtomeecs Te0 Kak ICTOYHUK 3BYKa.

HaGnronenue orpaxkeHus: 1 MpeIOMIICHHS] MEXaHUYECKHUX BOJH.

Ha6nronenue nnatepdepennnu u qudpakiin MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HaGnronenue cBs3M TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAOU U
4aCTOTOM KOJIeOaHUIA.



HccnenoBanne  CBOWMCTB — JJIEKTPOMArHUTHBIX ~ BOJH:  OTPa)KCHHUE,
pesioMIICHHE, MOospu3aIus, AU paKius, nHTephepeHITs.

Tema 3. Onmuxa

['eomerprueckass onruka. [IpsMonumHEWHOE pacupOCTPaHEHHE CBETA B
oqHOpOAHOM cpeae. JIyd cBera. ToyeuHblii HICTOYHUK CBETA.

OTtpakenne cBeta. 3aKOHBI OTpakeHUs cBeTa. [locTpoenne nzoopakeHui
B IUIOCKOM 3€pKaJIE.

[Ipenomnenne cBetra. 3akOHBI TMPEIOMIICHUS CBeTa. AOCOIIOTHBIN
nokasaresnsb npesiomiieHus. [lonHoe BHyTpeHHee oTpaxenue. [IpenenbHpiil yrou
IIOJIHOTO BHYTPEHHETO OTPAKECHUSI.

Hucnepcust ceeta. ClnoxHbIN cocTaB 6enoro ceta. L[BerT.

ColOuparomue W paccewBaromiue JauH3bL. ToHKas nmH3a. DOKycHOE
pacCTOsIHUE U ONTHYECKas cujla TOHKOW JuH3BL [locTpoeHue n3obOpaxeHuil B
coOuparolmux W pacceuBalIUX JuH3ax. DopMyna TOHKOW  JIMH3BI.
VYBeauueHue, J1aBacMoe JUH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontuka. Mutepdepennms cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBus HaOMIOJEHUS MAaKCUMyMOB M MHUHUMYMOB B HMHTEpP()EpPEHIIMOHHOM
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus ceera. Judpaxkmumonnas pemérka. YcinoBue HaAOTIOIEHUS
[JIaBHBIX MAaKCHUMYMOB TIpU TAJ€HUH MOHOXPOMATHYECKOTO CBE€Ta Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonspruszanus ceera.

TexHuueckne yCTpOMCTBA M MNPAKTHYECKOEC NPUMEHEHHE: OYKH, JIyIIa,
doToamnmapaT, MTPOCKIIMOHHBIA ammapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsAMoONMHEHHOE PACIpPOCTPAHEHUE, OTPAKECHUE U NIPEIOMIICHHUE CBETA.
OnTtuyeckue MpuOOPHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Moiesb CBETOBOAA.

HccnenoBanne cBOWCTB M300paKeHU B JIMH3AX.

Mojenu MUKPOCKOIIA, TEJIECKOIIA.

Habmronenne natepdhepeHIny cBeTa.

Ha6nronenue nudpaxiuu crera.

Habmronenne nucnepcuu cBera.

[TonydyeHune cnekTpa ¢ TOMOLIBIO ITPU3MBL.

[Tomydyenue cexTpa ¢ MOMOIIbIO AUPPAKITMOHHON PEIIETKH.

HaGnronenue nonsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3Mmepenue nokasarens NpeioMIICHUS CTEKJIA.

HccnenoBanne cBOWCTB M300paKeHUH B JIMH3AX.

Habmronenne nucnepcuu cBera.

Pa3znes 6. OcHOBBI cIeNUAJIBLHONH TEOPUH OTHOCUTEIbHOCTH
['paHunbl  OPUMEHUMOCTH  KJacCMyeckor  MexaHuku. [locTymnartsl
CIIELIMAIBHOM TEOPUU OTHOCUTEIBLHOCTU: MHBAPUAHTHOCTH MOJYJISI CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIbHOCTH DUHILITECHHA.
OTHOCUTENBHOCTh  OJHOBPEMEHHOCTH.  3aMEIJIEHHE  BpPEMEHU U
COKpAICHUE JITTUHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.



CBsI3b Macchl C DJHEpPrueid M HUMITYJIbCOM PEISTUBUCTCKOM YaCTHUIIBI.
DHeprusi Mmokxosl.

Paznen 7. KantoBas pusuka

Tema 1. Dnemenmol K6AHM OGO ONMUKU

®oronsl. Popmyna [lmanka cBsizu sHepruu (HOTOHA C €ro YaCTOTOM.
DHeprus ¥ UMIyJbc HOTOHA.

OtkpeiTiie u uccienoBanne (oroddpdekra. Onbitet A. I'. Cronerosa.
3akonsl dotodrddexra. YpaBHenue JiinmTerHa ais Gpororddexra. «KpacHas
rpanuia» ¢potodrddexra.

JlaBnenue cBera. OnbiTel 11. H. JIeOenena.

XUMHUYECKOE JICUCTBUE CBETA.

Texnuueckne yCTpOWCTBa M MPAKTUUECKOE MPUMEHEHHE: (POTORIEMEHT,
dboTomaTumK, comHedHas 6arapesi, CBETOAHOI.

Jlemoncmpayuu

dotor(pdeKT Ha YCTAaHOBKE ¢ IMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHENTHETO (hoTodPdekTa.

Ceetoauo.

Conneunas GaTtapes.

Tema 2. Cmpoenue amoma

Mopgpens aroma Tomcona. OnbiTel Pezepdopna mo paccessHuIo o -4acTHIL.
[Imanerapnas mozens aroma. lloctynatel bopa. M3nyuenue u mornouieHue
(GhOTOHOB TIpU TEpEeXoje aroMa C OJHOTO YPOBHS IHEPruu Ha Apyrou. Bumbl
cekTpoB. CIEKTp ypOBHEH SHEPTHH aTOMa BOLOPOAA.

BonHoBeie cBoiicTBa 4actun. Bomubl ae bpois. KopnyckysspHo-
BOJIHOBOI Tyalii3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3JIyUYCHHUE.

TexHuueckne yCTpOMCTBA M NMPAKTHUUYECKOE MPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBII KOMITBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopaa.

Onpenenenue JUIMHBI BOJIHBI J1a3epa.

HalGnronenue muHEYaTHIX CIIEKTPOB U3y YCHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

HaGnronenue nunaeituaToro cnekrpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTHI, JOKa3bIBAIOLIUE CIOXKHOCTh CTpOeHUs sapa. OTKpbITHE
pagnoaktTuBHOCTH. OmbiTel  Pesepdopma mo  ompeneneHuro  cocTaBa
paanoakTuBHOTO wm3myueHus. CBoiicTBa anbda-, OeTa-, raMMma-U3ITydeHUS.
Bnusinue paamoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TPOTOHA W HelTpoHa. HykinonHast Mmonens sipa [ elizen6epra—
HBanenko. 3apsa sapa. MaccoBoe unciio siapa. M30Tomnsl.

Anba-pacnaa. DIEKTPOHHBIM W TO3UTPOHHBIM OeTa-pacman. ['amma-
u3llydyeHue. 3aKOH paJuoakTUBHOTO pacra/jia.

DHeprus CBs3M HYKJIOHOB B sifipe. Snepubie cuibl. [{edexT macchl sapa.

S nepHble peakuuu. Jlenenue u CUHTE3 sIEp.

Anepubiii peaktop. TepmosinepHsiii cuaTe3. [IpoOiieMbl M MEPCIIEKTHUBBI
SIIEPHON SHEPreTUKH. DKOJOTHUYECKUE ACTIEKThI SIAEPHON SHEPTETUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeToapl HAOIIOICHHS ¥ PETUCTPALINN SJIEMEHTAPHBIX YACTHII.



dyHmaMeHTaIbHbIE B3aUMOJCHCTBUSA. EMUHCTBO (HM3MYECKON KapTHHBI
MUpa.

Texnuueckne yCTpOMCTBA W TPAKTUYECKOE NPUMEHEHHE: JTO3UMETP,
KaMmepa BunbcoHa, siiepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

Cu€T4rK MOHU3UPYIOIINX YACTHII.

Yyenuueckuii sxcnepumenm, n1abopamopmvie pabomol

HccnenoBanne TpEKOB YacTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3znen 8. DineMeHTHI ACTPOHOMUM U ACTPOPU3NKHN

Ortanbl pa3BUTUS acTpoHOMUH. [IpUKIagHOE W MUPOBO33PEHUECKOE
3HAYECHHUE aCTPOHOMHH.

Bup 3Bé3qHoro Heba. Co3Be3aus, sSpKue 3BE37bI, IJIAHETHI, X BUIUMOE
JBUKECHHE.

Conneynas cucrema.

Comnuue. ConHeuyHasi akTUBHOCTh. McTouHuk sHeprum CoyiHIIA U 3BE3N.
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpalbHBIN Kiacc —
CBETHMOCTbB». 3BE3/Ibl TJIABHOM MOCIIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJISI 3BE3]] TJIABHOM IOCJIEIOBATEIbHOCTH. BHYTpeHHEE CTpoeHue
3B&31. COBpEMEHHbIE MPECTABICHUS O MPOUCXOKACHUU U 3BOIONMU ConHIa
Y 3BE3]1. DTaIbl )KU3HU 3BE3I.

Muieunsiii IlyTs — Hama [Nanaktuka. [lTomoxenue u auwxenue CoJiHIa B
['anaktuke. Tunbl ranaktuk. Paguoramaktvky u kBaszapbl. UEpHBIE IBIPHI B
SIIpax TaJIaKTHUK.

Bcenennas. Pacmupenne Bceenennoii. 3akon Xa0O6ma. Paszberanue
ranakTuk. Teopus boisbioro B3peiBa. PenukToBoe nsnyueHue.

Macmrabnas crpykrypa Beenennoit. Mertaranakruka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUM.

Yuenuueckue nabarooenus

HaGnronenus HEBOOPYKEHHBIM rJ1a30M c UCII0JIb30BAaHUEM
KOMITBIOTEPHBIX MPUJIOKEHUNM JJIsl  OMPEJCIICHUs] TOJOKEHUS HEOeCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3ausi CeBepHOTO MOMyIIapus 1
SIPKUE 3BE3/BL.

HaGnronenus B Teneckon Jlynsl, miuanet, Mneunoro [lyru.

O06o0maroiiee NOBTOPEHUE

Ponp ¢u3ukum w acTpoHOMHHM B SKOHOMHYECKOH, TEXHOJOTHYECKOM,
COIMAJIbHOW M JTUYECKOW cdepax ACATENbHOCTH 4YeNIOBEKa, POJb M MECTO
GU3MKH W acTPOHOMHHM B COBPEMEHHOW HAy4YHOW KapTUHE MHpA, POJb
¢dbusnueckoii Teopur B GOPMUPOBAHUU MPECTABICHUN O (PU3HUECKON KapTUHE
MHUpa, MECTO (PU3NYECKONW KapTUHBI MHUpa B OOIMIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUN O MPUPOJIE.

MexknpeaMeTHble CBA3H

Nzyuenue kypca ¢pusznku 6a30BOro ypoBHA B 11 Kitacce oCyIecTBIsSeTCs ¢
y4ETOM COJZIEpKATEIbHBIX MEXIPEAMETHBIX CBS3€ld C KypcamMu MaTeMaTHKH,
Ouosoruu, XuMuH, reorpaduu U TEXHOJIOTHH.

Meocnpeomemuule noHsamust, CBI3aHHBIE C U3yUYEHUEM METOJIOB HAYYHOTO
MO3HAHUSA: SBJICHUE, Hay4YHBIA (haKT, TUIOTE3a, (PU3NUYECKasi BEIWYNHA, 3aKOH,
Teopusi, HaOIIOJCHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelUIEHUE CHUCTEMBI YPABHEHUW, TPUTOHOMETPUYECKUE
byHKINN: CHHYC, KOCHHYC, TaHT'€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIIMU HAa OCHU KOOPJAHUHAT,



CIIO)KEHHWE BEKTOPOB, NPOW3BOJIHBIC AJIEMEHTAPHBIX (PYHKIUH, TPU3HAKH
oI00MsI TPEYTOJIbHUKOB, OMpPENETICHUE IJIOMAIU IIOCKUX (Guryp m oObéma
Te.

buonoecus: »nexkrpuyeckue SBICHUS B JKUBOW MPHUPOJE, KOoJeOaTelbHbIE
JBYDKEHUST B JKUBOM TPHUPOJE, ONTUYECKHE SBICHUS B KUBOU MPHUPOJE,
JICUCTBYE paiMalliK HA KUBBIE OPTaHU3MBI.

Xumus: CTpOEGHUE aTOMOB M MOJIEKYJ, KpUCTaJUIMUecKas CTPYKTypa
TBEPABIX TN, MEXaHU3Mbl OOpa30BaHUA KPUCTALIUYECKON  PEmIETKH,
CIIEKTPAJIbHBIN aHAJIN3.

l'eoepagusa: wmarHuTHBIE TOJIOCA 3€MJIM, 3aJ€KU MArHUTHBIX Py,
dboTochEMKa 3eMHOI TOBEPXHOCTH, MPEACKA3AHUE 3EMIICTPICCHHIM.

Texnonocus: JITUHUM DIIEKTPOIEpenad, TEHEpaTop NEPEeMEHHOTO TOKa,
AJIEKTPOJBUTATENb, UHAYKIIMOHHAS TI€Yb, pajap, PaaUuONPUEMHUK, TEICBU30D,
anTeHHa, TenedoH, CBYU-meub, MpoeKIMOHHBIN anmapaT, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHET'O OBIIET'O OBPA3OBAHMUA

OcBoenne ydeOHOro mpeamera «Pusmka» Ha ypOBHE CpeaHEro oOIIero
obpazoBanus (0a30BBIE  YpPOBEHb) JIOKHO OOCCIEUYUTh  JIOCTHIKCHHE
CICAYIOIIUX JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB.

JIMYHOCTHBIE PE3YJbBTATDBI

JIn4HOCTHBIE pE3yJIbTaThl OCBOEHUS ydeOHOro mnpeamera «DuU3nUKay
JOJKHBI ~ OTpakaTb  TOTOBHOCTB M CIOCOOHOCTh  OOyYaroluXcs
PYKOBOJICTBOBaThCA C(HOPMUPOBAHHOM BHYTPEHHEH MO3UIHUEH JHUYHOCTH,
CUCTEMOI LEHHOCTHBIX OpHEHTAIMil, TO3UTUBHBIX BHYTPEHHUX YOEKIACHU,
COOTBETCTBYIOIIMX TPAJULIMOHHBIM LIEHHOCTSM POCCHUUCKOrO O0OIlIecTBa,
pacliMpeHre >KU3HEHHOTO ONbITa W OIbITa JEATEIIBHOCTH B MpPOLECCe
peanu3aluyd OCHOBHBIX HAIPaBJICHUN BOCIHMTATENIbHON NEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpasKIaHCKOr0 BOCIIUTAHMSA:

c(OPMHUPOBAHHOCTh  TPAXKIAHCKOM  MO3MLMU  OOydHarolerocs  Kak
AKTUBHOT'O U OTBETCTBEHHOI'O WIEHA POCCUICKOT0O 0OIIECTBA;

OPUHATHE TPAJAULHMOHHBIX OOIICYETIOBEYECKUX T'YMAaHUCTUYECKHX U
JNEMOKPaTUYECKUX LIEHHOCTEH;

TOTOBHOCTBh BECTH COBMECTHYIO JIEATEIIBHOCTh B HHTEPECAX TPAXKIAHCKOTO
o01ecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

yMEHUE  B3aUMOJIEUCTBOBaTbH C  COLMAJIbHBIMU  HWHCTUTyTaMU B
COOTBETCTBHUHM C UX (PYHKLIMSIMHU U HA3HAYEHUEM;

TOTOBHOCTb K TYMaHUTApHON U BOJIOHTEPCKOU IESATEIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaXKTaHCKOH UJICHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE OTHOIIEHHE K T'OCYJapCTBEHHBIM CHUMBOJIAM, JOCTHUKEHUSM
POCCHICKUX YUEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIMIO0 U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OpPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LICHHOCTH, B TOM YHUCJIE B
JESITEIIbHOCTH YYEHOTO;

OCO3HaHME JINYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMBOTO OyAyILEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS :

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIOUYAs HSCTETUKY HAy4YHOTO
TBOPUYECTBA, MPUCYILIETO (PUINYECKON HAYKE;

5) TpyaA0BOI0 BOCIIMTAHMS:

MHTEPEC K pa3IUuHbIM cdepam NpodhecCUOHATBHON NEATeIbHOCTH, B TOM
YHUCJI€ CBSA3aHHBIM C (PU3UKOM M TEXHUKOM, YMEHHUE COBEPIIATh OCO3HAHHBIN
BBIOOp Oyaymie mnpodeccun W peaau3oBbIBaTh COOCTBEHHBIC >KU3HECHHBIC
IUTaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U CamMOOOpa3OBaHUIO B
005acTi GU3HKHU HA IPOTSKEHUU BCEU KU3HH;

6) 3K0J10rM4eCKOro BOCIIUTAHMS:



c(hOpPMHUPOBAHHOCTh SKOJOTUYECKON KYJIbTYpPbhI, OCO3HAHUE TJIOOAIBHOTO
XapakTepa SKOJOTUYECKUX TTPOOIIeM;

IUTAHUPOBAHUE WU OCYIICCTBICHUE JCUCTBUM B OKPYIKAIOIIEH Cpeae Ha
OCHOBE 3HAHUA LIEJIEN YCTOMYMBOTO PA3BUTUS YEJIOBEUECTBA;

paclIMpEHUE OIbITA JESITEIPHOCTH 3KOJOTMYECKOW HAIIPAaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 0 (PHU3UKeE;

7) UEHHOCTH HAYYHOI'0 NTO3HAHHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NIECKON HAYKHU;

OCO3HaHME LUEHHOCTH HAYyYHOU JEATEIBbHOCTH, TOTOBHOCTH B IIPOLECCE
u3ydeHus: (U3UKA OCYIIECTBIATh TPOEKTHYIO H  HCCIEIOBATEIHCKYIO
JEATENbHOCTh UHAMBUIYAIbHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIe YyHUBEPCAJIbHbIE yUeOHbIE 1eiicTBUS
ba3zoBble 1ornyeckue 1eMcTBUs:

CaMOCTOATENbHO  (POopMyNIHUpOBaTh U  aKTyalIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpENeNATh 1eNIU JEATEIbHOCTH, 3a/laBaTh MapaMeTpbl U KPUTEPUH HX
JOCTHKEHUS,

BBISIBIISITh  3aKOHOMEPHOCTH M TMPOTHBOPEUHUST B paccMaTPUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThiBaTh IJIaH PEHICHUS MPOOJIEMBI ¢ YYETOM aHAIN3a UMEIOITUXCS
MaTepHAIbHBIX U HEMAaTepUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSITEIIBHOCTh, OIICHUBATh COOTBETCTBUE
PE3ynbTATOB ILIEJISIM, OIIEHUBATh PUCKHU MOCIIEICTBUI EATEILHOCTH;

KOOPJIMHUPOBATh M  BBINOJHATH pabOTy B YCIOBHSIX PEaIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE TIPHU PEIICHUH )KU3HEHHBIX MPOOIIeM.

ba3zoBble ucciaeaoBare/ibCKue 1eicTBUA:

BJIAJICTh HAYYHON TEPMHUHOJIOTHEH, KIIOYEBHIMHU MOHATUSMUA U METOJIAMU
busznuecKol HAyKu;

BJIaJICTh HaBBIKAMH  y4eOHO-HCCIICIOBATEIbCKOM u MIPOEKTHOM
NEeSTENbHOCTH B 00JacTH  (PU3HKH, CIHOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOATENILHOMY  TOUCKY  METOJIOB  peIIeHUs 3ajad  (PU3MUECKOro
coJiepKaHusl, IPUMEHEHHUIO PA3JIMYHBIX METOJIOB TTO3HAHUS;

BIAJCTh BHUJAMH JEATEILHOCTH I10 TOJYyYEHHUIO HOBOTO 3HAHUS, €ro
UHTEPIpETaliy, MNpeoOpa3OoBaHUI0 W TMPUMEHEHUIO B PA3IUYHBIX Y4EOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (DHU3UKU;

BBISIBIISITh TIPUYUHHO-CIICJICTBEHHBIE CBS3M U aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIIOTE3y €€ PEIICHUs, HAXOIUTh apryMEHTHI JJII JOKA3aTelbCTBA
CBOUX YTBEPIKJICHHI, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS,

aHAIM3UPOBATh TIOJNYYCHHbIE B XOJI€ PEIICHHs 3aJa4d pPe3yJIbTaThl,
KPUTUYECKH OIEHWBATh HMX JIOCTOBEPHOCTH, MPOTHO3UPOBATh W3MEHEHHUE B
HOBBIX yCIIOBUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJladyd B 00pa30BaTEIbHOU
NEeSITEHbHOCTH, B TOM YHCIIE TIPU U3yUYeHUU (PU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATh TPUOOPETEHHBIN OTIBIT;



yMETh TEPEHOCUTh 3HaHWUA MO0 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3HENIEATECTLHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE UJICH, NIPEJIaraTh OpUTrHHATBHBIC TTOAXObI U PEIICHNUS,

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ ungopmanmeii:

BJIAJICTh HABBIKAMU TMONy4YeHUs WHPOpManuu (PU3NIECKOTO COACpIKAHUS
U3 UCTOYHUKOB Pa3HbIX THUIOB, CAMOCTOSTEILHO OCYIIECTBIATH MOWCK, aHAJU3,
CUCTEMATHU3AIMIO0 U WHTEPIPETANNI0O WH()OpPMAIIUU Pa3IMYHBIX BUAOB U (opM
MIPE/ICTaBIICHNUS,

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIINH;

UCIIOJIb30BaTh CPEACTBA HWH(DOPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX
TEXHOJIOTUA B  pENICHUH  KOTHUTHBHBIX, = KOMMYHUKATHBHBIX U
OpraHU3alMOHHBIX 33]1a4 ¢ COOJIOJIEHHEM TPeOOBAaHUN IPTrOHOMUKH, TEXHUKU
0€30MacHOCTH, TUTUEHBI, PECYPCOCOEPEIKEHNS, TTPABOBBIX U ITHUYECKUX HOPM,
HOPM MH(OPMAIIMOHHON 0€301MacHOCTH;

co37aBaTh TEKCTHI (PM3MUECKOTO COJEP’KaHUS B Pa3IUYHBIX (hopmaTax C
y4€TOM Ha3zHayeHuss WHPOpPMAIMK U IEJICBOM  ayJAWTOPHH, BBIOUpAs
ONTUMAJIbHYIO0 (POPMY MPEICTABICHUS U BU3YyaTTU3AIIHH.

KoMMyHUKAaTHBHBbIE YHUBEpPCAJIbHbIEC Y4eOHbIE 1eCTBHS:

OCYIIECTBJIATh OOIIEHHEe Ha Ypokax (U3UKA U BO BHEYPOYHOU
NEeATENbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(MJIUKTHBIX CUTyalldidi © CMSATr4aTh
KOH(M)ITUKTHI;

Pa3BEPHYTO M JIOTUYHO U3JIAaraTh CBOIO TOUYKY 3PEHUS C UCIOJIb30BAHUEM
SI3bIKOBBIX CPEACTB;

NOHMMAaTh W  HWCIOJIb30BaThb  IPEUMYIIECTBA  KOMAaHAHOW U
WHINBUYaTbHON pabOTHI;

BBIOMPATh TEMAaTHUKy U METOJIbI COBMECTHBIX JCHCTBUN C y4€TOM OOIIHMX
WHTEPECOB U BO3MOKHOCTEMN KaXKJI0r0 YJI€HA KOJUIEKTHUBA;

NPUHUMATh 1EJIM COBMECTHOM JESTEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JICUCTBUA IO €€ JOCTHUKECHUIO: COCTABJIATH IUIAH JCHCTBHM,
pacmpenensiaTh pojau ¢ y4éTOM MHEHUH Y4YaCTHUKOB, OOCYXKIaTh PE3yJIbTaThbl
COBMECTHOU padoTHI;

OIICHMBATh Ka4e€CTBO CBOETO BKJAJa M KAXKJOrO0 YYaCTHHMKAa KOMaH]Ibl B
oO1uii pe3ynbTar Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeasiaraTb HOBBIE MPOEKTHI, OLEHHBATh HJEU C MO3ULHUH HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAUUMOCTH;

OCYILIECTBJISITh MO3UTHUBHOE CTPATETMUYECKOE TMOBEAEHUE B Pa3JIMYHBIX
CUTYaIHSIX, TIPOSIBIISITH TBOPUYECTBO M BOOOpaKEHUE, OBITh MHUIIUATHBHBIM.

PeryjisiTUBHBIE YHUBepCcaJbHbIe YUeOHbIE el CTBUSA
Camoopranusanus:

CaMOCTOSITCJIbHO  OCYIIECTBIIATh  ITO3HABATEIBHYIO JICATCIBHOCTh B
obmactm (HU3MKK HW ACTPOHOMHH, BBISBIATH IPOOJEMBI, CTaBUTh U
dbopMyIIMpOBaTh COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEIIbHO COCTAaBIIATH ILIAH PEIICHUS PACUETHBIX W Ka4CCTBEHHBIX
3a/1a4, TUTAH BBITIOHEHUS TIPAKTHUYECKOW pPabOTBHl ¢ Y4ETOM HMMEIOIIHXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEITOYTCHUI;

JaBaTh OIICHKY HOBBIM CHUTYaIlHsIM;



pacMpsTh paMKH ~ yd4eOHOTO TpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEAIIOYTECHNM;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBATh €ro, Oparhb Ha cebs
OTBETCTBEHHOCTb 32 PEIIICHNUE;

OIICHUBATH IPUOOPETEHHBIN OTIBIT;

CIocoOCTBOBATh (POPMUPOBAHUIO M TPOSBICHUIO JPYAMIMH B 00JIacTH
(GU3MKK, TOCTOSHHO TIOBBIIIATh CBOM OOpa30BATENbHBIA M KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJILHBII UHTEJIEKT:

JaBaTh OIEHKY HOBBIM CUTYAIUsIM, BHOCUTb KOPPEKTHUBBI B JCSTEIHHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIHTATOB IICIISIM;

BIAJICTh HABBIKAMHU IIO3HABATEIBHOW pPEQIIEKCHM KaK OCO3HAHUS
COBEPIIIAEMBIX JIEUCTBUM M MBICIUTEIBHBIX MPOIIECCOB, WX PE3YJIbTaTOB U
OCHOBaHMUII;

UCIIOJIb30BaTh TPHUEMBI pedJeKCUuu I OICHKHM CHUTyaluH, BBIOOpa
BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKU U CBOCBPEMEHHO MPUHUMATh PEHICHUS MO UX
CHUKECHHUIO;

NPUHUMATh MOTHBBI W ApPTyMEHTHI JIPYTUX TPU aHAJIU3€ PE3yJIbTaTOB
NESITENHHOCTH;

NpPUHUMATH ceOsl, MOHUMAas CBOU HEJIOCTATKH U JIOCTOMHCTBA;

OPUHUMATh MOTHBBI W ApPTyMEHTHI JIPYTUX TPU aHAJIU3€ PE3yJIbTaTOB
NESITENHHOCTH;

MPHU3HABATH CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporecce nocTukeHUs: TMUHOCTHBIX PE3YJIBTATOB OCBOCHUS TPOTPAMMBI
mo (u3MKe I YPOBHS CPEIHEro OOINero oOpa3oBaHUS Yy OOyYaroNTUXCs

COBEPIIICHCTBYETCS OMOIIMOHATBHBIH UHTEIUICKT, TIPEIOJIar AFOTIIHIA
c(hOpMHUPOBAHHOCTH:
CaMOCO3HAHUS,  BKJIIOYAIOIICTO  CIHOCOOHOCTh  IMOHUMAaTh  CBOE

HIMOIIMOHATLHOE COCTOSIHME, BUJETh HAMPABICHUS Pa3BUTHUS COOCTBEHHOM
AIMOIIMOHATILHOM cepbl, ObITH YBEPEHHBIM B ce0e;

CaMOpETYyJIMPOBAHUS, BKIIOYAIONIETO0 CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHUE, CIIOCOOHOCTh aJanTHUPOBATHCI K
OMOIMOHATLHBIM U3MEHEHHUSM U TMPOSBISATH THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHUBAIIMHU, BKIIOYAIONIEH CTPEMJICHUE K JIOCTHKCHHIO IIeTN
U yCeXy, ONTUMHU3M, HTHUITUATUBHOCTh, YMEHHUE JEHCTBOBATH UCXOMS U3 CBOMX
BO3MO>KHOCTEH;

OMIATUHU, BKIIOYAIOMICH  CIMOCOOHOCTh IMOHUMATh  SMOIMOHAIBHOE
COCTOSIHUE JPYTHMX, YyYHUTHIBaTb €ro TMPH OCYIICCTBICHUH  OOIICHMUS,
CIIOCOOHOCTh K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIBHBIX ~ HaBBIKOB, BKJIFOYAIONIMX CIOCOOHOCTh  BBICTpAaMBaTh
OTHOUIEHUS C APYTUMH JIOAbMU, 3a00TUTHCS, MIPOSBISTH MHTEPEC U Pa3pemiaTh
KOH(DITUKTBHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kijiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:



JEMOHCTPUPOBATh HA TPUMEPAX POib U MeCTO (pu3uku B GOPMHUPOBAHUU
COBPEMEHHOW HAYYHOW KapTHHBI MUPA, B PAa3BUTHU COBPEMEHHOW TEXHHUKHU U
TE€XHOJIOTUH, B MPAKTUYECKON IESATEIBHOCTH JIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHHS] W3YUYEHHBIX (HU3UUYECKUX MOJICIICH:
MaTepHalibHasi TOYKA, WHEPIHAIbHAS CHCTeMa OTCYETa, aOCONIOTHO TBEPIOE
TEJIO, WACAIbHBIA Ta3, MOJAEIU CTPOCHUS Ta30B, KUAKOCTEW U TBEPHABIX TEl,
TOYEUYHBIN SJIEKTPUUCCKUN 3aps]l TP pelieHur GU3NIECKUX 3a/1a4;

pacnio3HaBath (U3UYECKUE SIBICHUS (MPOIECChI) W OOBSACHATh WX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJAPHO-KMHETUYECKOM TEOPUU CTPOCHUSA
BEIIECTBA W  JJIEKTPOAWHAMUKHU: PAaBHOMEPHOE W  PABHOYCKOPEHHOE
NpSIMOJIMHEWHOE  JIBMKEHUE, CBOOOMHOE TAJCHUE Tel, JBIKCHHE TIO
OKPY>KHOCTH, WHEpIUs, B3auMojencTBue Tei, auddys3usi, OpOyHOBCKOE
JBUKEHUE, CTPOCHUE KUAKOCTEH M TBEPABIX TEJ, U3MEHEHHE 00BhEMa TN mpu
HarpeBaHuM (OXJIAXKJICHHUH), TEIJIOBOE PABHOBECHE, UCIAPEHUE, KOHACHCAIUS,
IUIABJICHUE, KPUCTAJUIM3AlHUs], KHUIIEHHE, BJIAXHOCTh BO3AYyXa, IOBBIIICHUE
JIaBJICHUs Ta3a IpPU €ro HArpeBaHUM B 3aKPBITOM COCYJIE, CBS3b MEXKIY
rapaMeTpaMHu COCTOSIHMSL Trasa B  H30Ipoleccax, OJJEKTpU3alus Tel,
B3aUMO/ICVCTBUE 3aPsII0B;

OMHCHIBATh MEXaHUYECKOE JIBUKEHUE, UCTIONB3YS (PU3NUECKHUE BEITUIUHBI:
KOOpAMHATA, IyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
MMIIYJIbC ~ T€Ja, KUHETUYECKas  DSHEpPrusi, MOTCHLIUAJIbHAS  DHEprus,
MeXaHu4ecKass paboTa, MeXaHWYeCKas MOIHOCTh; MPH OMHCAHUHM TPABUIHHO
TPaKTOBaTh (HU3UYECKUN CMBICI HUCIONB3YEMBIX BEIWYUH, UX O0O3HAYCHUS H
CIMHUIIBI, HAXOIUTh (POPMYJIBI, CBSI3BIBAIOIINE TAHHYIO (PU3UYECKYIO0 BETUUYUHY
C IpyTHMMH BEJIMYHNHAMU,

ONMCHIBAaTh M3YUYCHHBIE TEIUIOBBIE CBOWCTBA TEJ W TEIUIOBBIE SIBJICHUS,
UCTIONIb3Ysl (PU3MUYECKHE BEIMYMHBI: JABJICHUE Ta3a, TeMIepaTrypa, CpeIHss
KUHETHYECKAS SHEprus Xa0TUYECKOTO JBUKEHUS MOJIEKYI,
CpPEIHEKBAAPATUYHAsT CKOPOCTb MOJIEKYJ, KOJWYECTBO TEIUIOTHI, BHYTPECHHSS
sHeprus, paborta rasza, KOIDPUIMEHT TMOJE3HOTO JACHCTBUS TEIUIOBOTO
JBUTATENs; TPU ONMUCAHWU TPABUIBHO TPAKTOBATh (DU3UYECKUN CMBICT
UCIIOJIb3YEeMbIX BEIUYNH, UX OOO3HAYEHUS W CAWHUIIBI, HAXOAUTHh (OPMYJIbI,
CBSI3BIBAIOIIUE TAHHYIO (PU3UYECKYIO BEJIMUUHY C APYTUMU BEIHMUMHAM;

ONMCHIBATh  M3YUYCHHBIE  DJJICKTPUUYECKHWE  CBOMCTBA  BEIIECTBA W
AJIEKTPUUECKHUE SIBICHUS (MPOIECChI), HMCIONB3YS (PU3NYECKUE BEITUUUHBI:
AIEKTPUYECKUM 3apsill, NEKTPUUECKOE MOJIE, HAIPSXKEHHOCTD MOJIs, HOTEHIHAI,
Pa3HOCTh TOTCHIIMAJIOB; MPH OMUCAHWU TPABUIHHO TPAKTOBATh (HHU3UUECKUI
CMBICIT HCIIONB3YEMBIX BEIUYWH, UX O0O3HAYCHUS W EJUHUIILI, YKa3bIBaTh
dbopMyIbl, CBS3BIBAIOIINE JAaHHYI (PU3UYECKYI0 BEIUYMHY C JpPYTUMU
BEJINYMHAMU;

aHANMM3UpOBaTh  (DU3MYECKHUE TPOIECChl W SIBICHUSA, HCIOJIb3YS
¢dbu3nueckre 3aKOHBI W MPHUHIUIBL: 3aKOH BcemupHoro taroteHus, [, I u III
3akOHbl HBIOTOHA, 3aKOH COXpAaHEHUsST MEXAHWYECKOM DSHEPIUM, 3aKOH
COXPAaHEHHSI UMITYJIbCA, IPUHLUI CYIEPIO3ULIHUN CUJI, IPUHLIUI PABHOIPABUSA
VHEPLUAIBHBIX CHCTEM OTCYETA, MOJEKYJSIPHO-KUHETUYECKYI0  TEOPHUIO
CTPOEHHUS BEUIECTBA, Ia30BbIC 3aKOHBI, CBA3b CPEAHEW KMHETUYECKOW SHEPTUU
TEIJIOBOTO JIBIKEHUS MOJIEKYJI ¢ aOCOJIOTHON TeMmepaTypou, MEpBbId 3aKOH
TEPMOJIMHAMHKH, 3aKOH COXPAHECHMS JJIEKTPUUYECKOIo 3apsna, 3akoH KynoHna,
IIPH 9TOM Pa3INyaTh CIOBECHYIO (JOPMYIHPOBKY 3aKOHA, €T0 MAaTEeMAaTHUECKOE
BBIPKEHUE U yCJIOBUS (TPaHUIIBI, 00JIaCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TMPHUHIUIBI JEHCTBHUS MAIWH, NOPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3indarh YCIOBHUS WX 0€30MaCHOTO MCIOJIb30BaHUS
B IIOBCEJIHCBHOM >KU3HU;

BBITIOJIHATD JKCHEPUMEHTHI MO0 HCCICAOBAHUIO (DU3UYECKUX SIBICHUU W
MPOLIECCOB C HMCIOJIb30BAHUEM MPAMBIX U KOCBEHHBIX MU3MEPEHUH, MPU 3TOM
dbopMmynupoBaTth MpoOsieMy/3aady W TUNOTE3y Yy4eOHOTO JKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO O0OpYJOBaHMS, MPOBOIUTH OMBIT H
(dbopMyIMpOBaTH BHIBOIHI,

OCYIIECTBJISATh MPSIMbIE M KOCBEHHBIE M3MEpPEHUs! (DU3UYECKUX BEIHYUH,
Ipy STOM BHIOMPATh ONTHUMAJBHBIA CIOCOO W3MEPEHHUS U HCIOJIb30BaTh
M3BECTHBIE METO/Ibl OLICHKHU IMOTPEMIHOCTEN U3MEPEHHUI;

UCCJIEIOBAaTh 3aBHCHUMOCTH MEXAy (PU3NYECKUMH BEITUYMHAMHU C
UCIIOJIb30BAaHUEM NPSIMBIX U3MEPEHUMN, MPHU STOM KOHCTPYHPOBATH YCTAHOBKY,
(buKCHpOBaTh PE3yJIbTATHl MOJYUYCHHON 3aBUCHUMOCTU (DU3MYECKUX BEIUYUH B
BUJIe TaOIUII U TpauKOB, IeTaTh BEIBOBI IO pe3yIbTaTaM UCCIIECI0OBAHNUS,

coOmro/iaTh TpaBuiIa 0€30MacHOTr0 TPY/a IMPH MPOBEACHUN HCCIICTIOBAHUN
B paMKaxX y4eOHOro JKCIIEpUMEHTa, Y4EeOHO-UCCIEeN0BATEILCKON W TTPOCKTHOM
JNEATENIbHOCTH  C  HWCIOJb30BAaHUEM  HM3MEPUTENbHBIX  YCTPOHMCTB  H
1ab60paTOpHOTO 00OPYAOBAHMUS;

pemaTth pacuéTHBIC 3aJayd C SIBHO 3aJaHHON (PU3MUECKON MOCNIbBIO,
UCTIOJNIb3YsI (PU3UYECKHE 3aKOHBI M TMPHUHIIMIIBI, HA OCHOBE aHAIM3a YCIOBUS
3a/1auyu BBHIOMPATh (DU3MUECKYI0 MOJIEIb, BBIACIATh (HU3UYECKUE BEIUIUHBI H
dbopmMyIbl, HEOOXOTUMBIE ISl €€ pelieHus, MPOBOAUTh PACUYEThl U OIICHUBATH
pPEaTbHOCTD MOTYYEHHOTO 3HaUeHUST (PU3UIECKOMN BEITHMUUHBI;

pelarb KaueCTBEHHBIE 3a7a4H: BBICTpanBaTh JIOTUYECKHU
HEMIPOTUBOPEUYUBYIO IIEMOYKY PACCYXKIACHUN C OMOPON HAa M3YyUYECHHbBIC 3aKOHBI,
3aKOHOMEPHOCTH M (PU3UYECKUE SIBIICHHUS,;

UCIIOJIb30BaTh ~ NPH  pENICHWH  y4eOHBIX  3aJad  COBPEMCHHbBIC
UH(OPMAITMOHHBIE  TEXHOJOTUU  JUIS MOUCKa, CTPYKTYpHUpPOBAHMUS,
WHTEPNpPETAllMd W TPEICTaBICHUA y4eOHOM ©  HAay4YHO-MOMYJISPHOM
uHboOpMaIK, TIONYYCHHOW W3  PA3IUYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHATM3UPOBATh MOJTyYaeMyIo HH(POpMAIIHIO;

NPUBOJUTH TPUMEPHI BKJIAJa POCCHUUCKHX U 3apyOCKHBIX YUEHBIX-
(GU3HKOB B pa3BUTHE HAYKH, OOBSCHEHHE IMPOIIECCOB OKPYXKAIOUIErO0 MHUpPA, B
pPa3BUTHUE TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS O (U3HUKE B MOBCEIHEBHON KU3HU
st obecrieueHrss 0€30MacHOCTH MpU  OOpallleHWH ¢ [OpudopaMu |
TEXHUYECKUMHU YCTPOUCTBAMM, JJII COXPAHEHUS 3I0POBbS U COOIOACHUS HOPM
DKOJIOTMYECKOTO MOBEAECHHUS B OKPYIKAIOILIEH CPEAE;

paboTaTth B TPYMIE€ C BBIIIOJHCHHEM PA3JIMYHBIX COIMATBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIbBI, PAlMOHATBHO paCHpenessiTh OOSI3aHHOCTH U
IJIAHUPOBATh  JACSATEIBHOCTh B  HECTAHJAPTHBIX CUTyalUsAX, aJE€KBATHO
OIICHMBATh  BKJAJ  KaXJOr0 M3 YYAaCTHUKOB TPYIIbl B  pEIICHUE
paccMaTpuBaeMou MPOOJICMBI.

K konmy oOyuenus B 11 kijiacce mpeaMeTHBIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIINXCS YMEHUM:

JIEMOHCTPUPOBATh HA MPUMEPAX POib U MeCTO (pu3uku B (GOPMHUPOBAHUU
COBPEMEHHOW HAYYHOW KAapTHHBI MUPA, B PAa3BUTHU COBPEMEHHOW TEXHHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOU AEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €AUHCTBO
¢bu3nUecKoil KapTUHBI MUPA;



YYUTHIBATh TPAHUIIBI TPUMEHEHHS] W3YUYEHHBIX (HU3UUYECKUX MOJICIICH:
TOYEYHBIA JJIEKTPUYECKUN 3apsif, JIyd CBE€Ta, TOUYECUHBIM HMCTOYHUK CBETA,
sJiepHasi MOJEJIb aTOMa, HYKJIIOHHAs MOJElh aTOMHOTO SApa MpU peElIeHUU
bU3UYECKHX 3a/1a4,

pacnio3HaBath (U3UUECKUE SIBICHUS (TMPOIECChI) W OOBSACHATh MX Ha
OCHOBE 3aKOHOB DJJIEKTPOJMHAMHUKHA M KBAaHTOBOW (DH3WKH: dJIEKTpUYECKas
IPOBOJIUMOCTH, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JIEHCTBUS TOKAa,
B3aMMOJICHCTBHE  MAarHUTOB, OJJICKTPOMATrHUTHAs  WHIYKUUSA, JEHCTBUE
MarHUTHOTO TIOJISI Ha TIPOBOJHUK C TOKOM U JIBIDKYIIMICS  3apsiji,
AJIEKTPOMArHUTHBIE KOJEOAHWS W BOJHBI, MPSIMOJMHEWHOE pPaCIpOCTPaHEHUE
CBETa, OTPAKEHUE, MpeJoMIIeHrne, UHTephepeHIus, TudPaKIus U MOISIpU3aIUs
CBETa, TUCTIepCHs cBeTa, poTodmekTpraecKkuid 3P ekt (hoTodrddexT), cBeToBOE
JaBJICHUE, BO3HUKHOBEHHWE JIMHEWMYAaTOTO CIEKTpa aromMa BOJOpPOa,
€CTECTBEHHAsI U UCKYCCTBEHHAs PaIUOAKTUBHOCTB;

OMHCHIBATh U3yUCHHBIE CBOMCTBA BEIIECTBA (IIEKTPUUECKUE, MAaTHUTHBIE,
ONTHYECKHE, DJIEKTPUUYECKYI0  MPOBOJAMMOCTh  PA3NMYHBIX  Cpel) W
AJIEKTPOMArHUTHBIEC SBJICHUS (IIPOIIECCHI), UCTIONB3Ysl (PU3NUECKUE BEITUYHHBL:
AIIEKTPUUECKHM 3apsif], CUJIa TOKA, DJIEKTPUUECKOE HAIPSIKEHUE, DIEKTPHIECKOE
COTPOTUBJICHUE, PAa3HOCTh IOTEHIIMAJIOB, 3JIEKTPOABWKYIAs Cujia, pabdoTa
TOKa, WHAYKIMS MarHUTHOTO TmoJs, cuia Awmmepa, cuia Jlopenna,
WHAYKTUBHOCTh KATYIIKW, DHEPTUS DIEKTPUYECKOTO W MATHUTHOTO TIOJICH,
MEPHOJ] U YacTOTa KoJieOaHU B KOJIeOATEIIbHOM KOHTYpE, 3apsl U Cujia TOKa B
mpolecce TapMOHUYECKHUX  DAJIEKTPOMATHUTHBIX — KoseOaHuii, (OKyCHOE
PAcCTOSTHUE W ONTHUYECKasl CUJIa JIMH3bI, PY OMHCAHUH MPABWILHO TPAKTOBAThH
(bU3HYECKUIT CMBICTT UCIOJIb3YEMbIX BEIMYMH, WX OOO3HAYCHUS U CAUHUIIBI,
yKa3biBaTh (HOPMYJIbI, CBSI3BIBAIOIINE JaHHYIO (U3MUYECKYIO BEIUYHHY C
JIPYTUMH BEIUINHAMH,

OMKCHIBATh W3YUYCHHBIC KBAHTOBBIC SIBJICHUS M TMPOIECCHI, HCIIOIB3YS
¢dbu3nuecKre BEIMYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JUJIMHA BOJHBI U
4acTOTa CBETAa, DHEPTUS U UMITYJIhC (POTOHA, MEPHOJ MOJypacrajga, dSHEPTHs
CBS3M aTOMHBIX SIIep, NPHU OMUCAHWW MPABUIBHO TPAKTOBATh (pu3mMdecKuid
CMBICIT HCTIOJB3YEMbIX BEJIMYWH, WX OOO3HAYEHWS W €IUHUIIBI, YKa3bIBaTh
dbopMyIbl, CBSI3BIBAIOIINE JAaHHYI0 (PU3UYECKYI0 BEIUYMHY C JpPYTUMU
BEJTMYMHAMHU, BBIYUCIIAThH 3HaUCHUE (DPU3HUECKONM BEINYUHBI,

aHANMM3UpOBaTh  (U3MYECKHUE TPOIECChl W SIBICHUSA, HCIOJIb3YS
¢dbu3nyueckre 3aKOHblI U MPUHIUIIEL: 3aK0H OMa, 3aKOHBI MMOCIEI0BATEILHOTO U
napayjieIbHOTO COCAMHEHHUS TMPOBOJHHUKOB, 3akoH Jkoyns—JIeHma, 3akoH
AJIEKTPOMArHUTHOM WHAYKIMH, 3aKOH MPSMOJMHEHHOTO pPaclpOCTPaHCHUS
CBETa, 3aKOHBI OTPAXCHHS CBETAa, 3aKOHBI MPEJIOMJICHUS CBETa, YPaBHCHHE
OiinmTenHa st GotordexTa, 3aKOH COXpaHESHUS SHEPTUH, 3aKOH COXPaHEHUS
UMITYJIbCA, 3aKOH COXPAHEHUS DJIEKTPUUYECKOTO 3apsiia, 3aKOH COXPaHCHHUS
MacCOBOTO YHCJIa, TOCTYJIaThl bopa, 3aK0H paiu0aKTUBHOTO paciajia, mpu 3TOM
paznuyaTh  CIOBECHYHO (OpPMYJIHMpPOBKY 3aKOHA, €ro MaTeMaTU4YecKoe
BBIPKEHUE U yCJIOBUS (TPaHUIIBI, 00JIaCTH) MPUMEHUMOCTH;

OTIpeNeNsITh HaMpaBlieHWE BEKTOpPAa HWHAYKIMA MAarHUTHOTO  TIOJIS
IIPOBOJIHUKA C TOKOM, CHIIBI AMTiepa u cuiibl JIopeHia;

CTPOUTh M OMHUCHIBATH M300paKEHUE, CO3/1aBAEMOE IUIOCKHM 3EPKaJIoM,
TOHKOM JIMH30M;

BBITIOJIHATD JKCHEPUMEHTHI MO0 HWCCICAOBAHHUIO (DU3UYECKUX SIBICHUN W
MPOIIECCOB C HCTOJIB30BAHUEM NPSIMBIX W KOCBEHHBIX HM3MEPEHHI: TIPH 3TOM
dbopmympoBaTh IpodiIeMy/3aqady W THUIIOTE3y YYeOHOro JKCIECPUMEHTA,



coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO O0OpYAOBaHMS, NMPOBOIUTH OMBIT H
(dbopMyIMpOBaTH BHIBOIBI,

OCYIIECTBJISATh MPSMBbIE M KOCBEHHBIE M3MEpPEHUsl (DU3UUYECKUX BEIHYUH,
Ipy ATOM BHIOMPATh ONTHUMAIBHBIA CIOCOO W3MEPEHHUS U HCIOJIb30BaTh
V3BECTHBIE METO/Ibl OLICHKHU MMOTPEMIHOCTEN U3MEPEHHUI;

UCCIIeIOBAaTh 3aBUCUMOCTH (PU3WYECKUX BEIUYMH C HCIIOJIH30BAHUEM
OPSIMBIX W3MEPEHHI: TPU ITOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH
pe3ynbTaThl OJYYEHHON 3aBHCHUMOCTH (PU3MYECKUX BEJIMYUH B BHUJIE TAOJIHUIl U
rpaduKoB, AeIaTh BEIBOABI IO pE3yJIbTaTaM UCCIIEIOBAHMUS,

coOmro1aTh TpaBuiIa 0€30MacHOTO TPY/a IPH MPOBEACHUN MCCIICTOBAHUN
B paMKaxX y4eOHOro JKCIIEpUMEHTa, Y4EeOHO-UCCIEeN0BATEILCKON W TTPOCKTHOM
JNEATEIbHOCTH  C  HWCIOJb30BAaHUEM  HM3MEPUTENbHBIX  YCTPOHMCTB  H
1ab60paTOpHOTO 00OPYAOBAHMUS;

pemarh pacu€THhle 3aJaydl C SBHO 3aJaHHONW (PU3WYECKON MOJECIbIO,
UCTIONIb3YsI (PU3UYECKHE 3aKOHBI M TMPHUHIIUIIBI, HA OCHOBE aHAIM3a YCIOBUS
3a/1auyu BHIOMPATh (DU3MUECKYI0 MOJIEINb, BBIACIATh (HU3UYECKUE BEIUIUHBI H
dbopmMybl, HEOOXOUMBIE ISl €€ pelieHus, MPOBOAUTh PACUEThl U OIICHUBATH
pPEaTbHOCTD MOTYYEHHOTO 3HaUeHUsT (PU3UIECKON BEITHMUUHBI;

pelarb KaueCTBEHHBIE 3a7a4i: BBICTPanBaTh JIOTUYECKHU
HEMPOTUBOPEUYUBYIO IIEMOYKY PACCYXKIACHUN C OMOPON HAa M3YyUYECHHbIE 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3UYECKUE SBIICHHUS,;

UCIIOJIb30BaTh ~ NPH  pEHIeHWH  y4yeOHBIX  3aJad  COBPEMCHHbBIC
UH(OPMAITMOHHBIE  TEXHOJOTUU  JUIS MOUCKa, CTPYKTYpHUPOBAHMUS,
WHTEPIpPETAllMd W TPEJNCTaBICHUS y4eOHOM ©  HAay4YHO-MOMYJISPHOM
uHboOpMAIMK, TIONMYYCHHOW W3 PA3IUYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAM3UPOBATh MOJTyYaeMyIo HH(POpMAIIHIO;

OOBSACHATh TPHUHIUIBI JCUCTBUS MAaIllMH, MPUOOPOB U TEXHUUYECKHUX
YCTPOWCTB, pasznuyaTh yCJIOBUSA MX O€30MacHOr0 MCIOJb30BaHUS B
MOBCEIHEBHOM KU3HH;

NPUBOJUTH TPUMEPHI BKJIAJa POCCHUUCKUX U 3apyOCKHBIX YUEHBIX-
(GU3HKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIETO MHUpPA, B
pPa3BUTHUE TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HUKE B MOBCEIHEBHON KU3HU
st obecrieueHrss 0€30MacHOCTH TpU  OOpallleHWH ¢ [OpudbopaMu |
TEXHUYECKUMHU YCTPOUCTBAMM, JJII COXPAHEHUS 3I0POBbS U COONIOACHUS HOPM
DKOJIOTMYECKOTO MOBEAECHHUS B OKPYIKAIOILIEH CPEAE;

paboTaTth B TPYMNIE C BBIIIOJHCHHEM PA3JIMYHBIX COIMATBHBIX pOJIEH,
IUTAHUPOBATh PabOTy TPYIIbBI, PAlMOHATBHO paCHpenessiTh OOSI3aHHOCTH U
IJIAHUPOBATh  JACSATEIBHOCTh B HECTAHJAPTHBIX CHUTyalUsAX, aJE€KBATHO
OIICHMBATh  BKJIAJ  KaXJOr0 M3 YYAaCTHUKOB TPYIIbl B  pEILICHHUE
paccMaTpuBaeMou MPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
HauMeHoBaHue Kosau4yecTBO 4acoB
Ne DJIeKTpOHHbIe (LU(pPOBbIE)
pa3ie/ioB M TeEM KonTtposbHbie IIpakTnyeckune
n/n Bcero o0pa3oBaTesibHbIE pecypchl
NMporpaMmMbl padoThI padoThI
Pazgen 1. PUBUKA U METObI HAYYHOI'O ITIO3HAHUSA
11 ®du3nKa U METOJIbI ) bubmnoreka LIOK
’ HAyYHOTO TIO3HAHUS https://m.edsoo.ru/7f41bf72
Uroro no pazaeny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemaruxa > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Jlunamiia 7 https://m.edsoo.ru/7f41bf72
3aKOHEI
73 COXDAHCHIS B 6 1 | bu6mmoreka [JOK
) P https://m.edsoo.ru/7f41bf72
MEXaHHKE
Uroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASI ®PU3UKA U TEPMO/IUHAMUKA

3.1

OCHOBBI
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOpUH

bu6mmorexa [JOK
https://m.edsoo.ru/7f41bf72




39 OCHOBBI 10 bubmuorexa [JOK
’ TEPMOAUHAMUKHA https://m.edsoo.ru/7f41bf72
ArperaTHble
313 COCTOSTHUS 5 bu6mmoreka [IOK
’ Belrectsa. ©a3oBLIe https://m.edsoo.ru/7f41bf72
MEePEXO0/IbI
Hroro no pazaeny 24

Paznea 4. JIEKTPOJAMHAMUKA

bu6mmoreka [JOK
41 DUICKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
[TocrosaHHbBII
49 3JIEKTPUYECKUN TOK. 12 bu6mmoreka [IOK
' TokH B pa3ianyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Uroro no pazaeny 22
PezepBHOE Bpems 2
OBILIEE KOJIMYECTBO
YACOB I10 68

[TPO'PAMME




11 KUIACC

HaumMeHoBaHHue Kosn4yecTBO 4acoB
Ne JJIeKTpOHHBIe (HH(POBbIE)
pa3ie/ioB M TeM KonTpoabHbie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NnporpaMmMbl padoThI padoThI
Pazgen 1. JIEKTPOJIUHAMMUKA
MaruuTtHoe noiJe. Bu6 10K
HOINOTEKA
L1 IICKTPOMATHHTHA 1 I 3 https://m.edsoo.ru/7f41c97¢c
WHITYKIIAS
Uroro no pazaeny 11
Pazgen 2. KOJIEBAHUS U BOJIHbBI
Mexanuueckue u
2.1 SIIEKTPOMATHUTHEIE 9 1 bubmorexa [IOK
) p https://m.edsoo.ru/7f41c97c
KoJiIeOaHus
Mexannueckue u
2.2 SJIEKTPOMATHUTHEIE 5 1 bubmorexa [TOK
) P https://m.edsoo.ru/7f41c97c
BOJIHEI
bu6mmoreka [IOK
2.3 Onmika 10 3 https://m.edsoo.ru/7f41c97c
Wroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCUTEJIBHOCTH

3.1

OCHOBBI CHIELIMATIBHOM
Teopun
OTHOCHUTEIILHOCTH

bu6nmoreka [JOK
https://m.edsoo.ru/7f41¢97¢




Uroro no pazaeny 4

Pa3znen 4. KBAHTOBAS ®U3UKA

41 DJIeMEHThI KBAaHTOBOM 6 bubmuoreka [JOK
) OIITUKH https://m.edsoo.ru/7f41c97¢
bu6nuoreka [JOK
4.2 Crpoenme aToma 4 https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [{OK
4.3 ATOMHOE S1pO > https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15

Pasnea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UNKU

51 DNeMEeHThI ACTPOHOMUH 7 1 bubmuorexa [JOK
’ 1 acTpoPu3uKu https://m.edsoo.ru/7f41¢97¢
Utoro no pazneny 7

Paznesa 6. OBOBIIIAIOIIEE IIOBTOPEHHUE

6.1 Oo6oOmaromee 4 bubmuorexa [JOK
’ IIOBTOPEHHE https://m.edsoo.ru/7f41c97¢
Hroro no paszneny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO 68 4 .
YACOB 110 ITPOT'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJTIACC
Ne KoanuecTBo yacos
DJIeKTPOHHBbIE
Hara uudposbie
m | Tema ypoka KonTpoJsibHbIe IIpakTHyeckue
Bcero U3yueHus o0pa3oBaTe/bHbIE
/ padoThI padoThI
pecypcsbl
n
duznka — HayKa O MPUPO/IE. bubnmnorexa [JOK

Haquble METOABI ITO3HAHUA
OKPYXKAIOIIEero Mupa

https://m.edsoo.ru/ff0c32e
2

Poib 1 MecTo dpuznku B
(dbopMupoBaHUU

. . bubmmoreka [JOK
COBpPEMEHHOM HayYHOU
2 1 https://m.edsoo.ru/ff0c33e
KapTHUHBI MUDA, B p
MPaKTUYECKON JAEATEIHHOCTH -
o
MexaHndueckoe IBIKCHHE.
OTHOCHUTENBHOCTh bubnuoreka [JOK
3 MEXaHUYECKOI'O JIBUKCHUS. 1 https://m.edsoo.ru/ff0c350
[epemerienue, CKOPOCTb, 8
YCKOpEHHUE
bu6nuoreka [JOK
PaBHOMepHOE
4 . 1 https://m.edsoo.ru/ff0c362
MPSIMOJIMHEHOE JIBUYKEHUE 0
5 PaBHOyCKOpeHHOE 1 bubmuotexa [JOK

HpﬂMOJ’IHHGfIHOG JBHXCHHUC

https://m.edsoo.ru/ff0c372




€

CB00OOHOE TIaIEHHE.

6 Yckopenue cBOOOTHOTO bubmorexa HOK
p A https://m.edsoo.ru/ff0c39cc
NaJIeHUs
KpuBonunelinoe 1BH>KEHUE.
7 JIBrmykeHHEe MaTepHalIbHOM bubmorexa TIOK
p https://m.edsoo.ru/ff0c3ada
TOYKH MO OKPY>KHOCTH
IIpyuHIUIT OTHOCHTEIBEHOCTH
bu6nuoreka [JOK
lNanunes. UnepuuanbHbie
8 . https://m.edsoo.ru/ff0c3be
cuctemsl orcuera. [lepBriit 2
3akoH HproToHa B
Macca tena. Cuna. [Ipunnun
. bu6nuoreka [JOK
cyneprno3uimu cui. Bropoi
9 https://m.edsoo.ru/ff0c3be
3akoH HeroTona s "
MaTepHAIbHON TOUKHU B
. bu6mmorexa [IOK
Tpetuii 3akon HeroToHa miis
10 https://m.edsoo.ru/ff0c3be
MaTepUAIbHBIX TOYEK 2
3aKOH BCEMHUPHOTO
bu6mmoreka [IOK
Tarotenus. Cuia TsHKECTH.
11 https://m.edsoo.ru/ff0c3d0
[lepBas kocMuueckas 0
CKOPOCTb =
bu6nmoreka [IOK
Cuia ynpyroctu. 3akoH
12 https://m.edsoo.ru/ff0c3el
I'yka. Bec Tena 2
13 Cuna tpenus. Koaddumnment bubnuorexa [JOK

Tpenust. Cuia

https://m.edsoo.ru/ff0c3f76




COIIPOTUBJICHUS ITPU
JABMOKCHHM TCJIA B XKUIAKOCTH
WJIK ra3c

HOCTyrIaTeJ'IBHOG u
BpalaTeJIbHOC IBHXCHNC
a0COJIFOTHO TBép,I[OFO TCa.

bu6mmorexa [IOK

14 https://m.edsoo.ru/ff0c41a
MowmeHT cuibl. I1lneuo cunsl. 6
YcnoBus paBHOBECUS a
TBEPAOIO TENa
Nmnynbc maTepuanbHOU
TOYKH, CUCTEMBI
bu6mmoreka [IOK
MaTepUaIbHBIX TOYEK.
15 https://m.edsoo.ru/ff0c43d
Nmnynbe cuiibl. 3aKoH p
COXpaHEHHUs UMITYJIbCA. B
PeakTuBHOE OBMKEHHE
PabGoTra 1 MOIITHOCTH CHUTEL.
Kunernueckas sHeprus bubmuorexa [JOK
16 | MarepuanbHOU TOYKH. https://m.edsoo.ru/ff0c450
Teopema 00 n3MEeHEHUH 2
KMHETUYECKOI YHEPT U
[ToreHumansHas 3HEprusl.
[ToreHmanpHas SHEPrust
. bu6nuoreka [JOK
yrpyro neopMupoBaHHOM
17 https://m.edsoo.ru/ff0c461
npy>xuHsbl. [loTeHunanbHas .
SHEPTUs Teja BOIU3U -
MOBEPXHOCTU 3eMJTH
18 | TloreHumanbHbIE U bubmuoreka [JOK




HENOTEHIMAJIbHBIE CHUJIBL.
CBs13b paboThI
HENOTEHIMAJIbHBIX CUJI C
WU3MEHEHUEM MEXaHNYECKOU
SHEPTrUU CUCTEMBI TeJl. 3aKOH
COXpaHEHUsI MEXaHUYECKOU
SHEPrUU

https://m.edsoo.ru/ff0c478
c

19

JlaGopatopHas paboTa
«HMccnenoBanue cBsi3u
paboThI CHIIBI C U3BMEHEHHEM
MEXaHUUECKOW PHEPTUu Teja
Ha MIPUMEpPE PACTKECHUS
PE3MHOBOTO KI'yTa

20

Kontponbhas pabota no
Teme «Kunemaruka.
Junamuika. 3aKOHBI
COXpPAHEHHUS B MEXAHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b7
4

21

OCHOBHBIE TIOJIOKCHUS
MOJICKYJISIPHO-KHHETHYECKOM
Teopun. bpoyHOBCKOE
neuxenue. Auddysus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc
2

22

Xapaxkrtep JBHKECHUS U
B3aMMOJICUCTBUS YaCTHUII
BellecTsa. Moaenu
CTPOEHUS Ira30B, )KUIKOCTEH
1 TBEPJIBIX TEN

23

Macca monexy:.




KomnuuecTBo BemiecTna.
[TocTostHHas ABoraapo

24

TemnoBoe paBHOBECHE.
Temneparypa u eé€
u3mepenue. [llkana
temneparyp Llenbcus

25

Uneansuerii raz B MKT.
OcnoBHoe ypaBHenne MKT

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

26

AOcoroTHast TeMIiepaTypa
Kak Mepa CpeIHei
KMHETUYECKON SHEPIUHU
JBUKEHHSI MOJIEKYJI.
YpaBHenue Menpeneea-
Knaneiipona

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c511
e

27

3akoH /lamproHa. ["a30BBIC
3aKOHBI

28

JlaGoparopHas paboTa
«Hccnenosanue
3aBHCUMOCTH MEXIY
napamMeTpamMH COCTOSTHUS
pa3peKeHHOro razay

29

N3onpoueccel B uacaabHOM
ra3e U ux rpaguueckoe
MpEaACTaBJICHUC

but6mmoreka [JOK
https://m.edsoo.ru/ff0c570
e

30

BHyTpeHHSIs SHEPTHSI
TEPMOJIMHAMHYECKON
CUCTEMBI U CHOCOOKBI €6

but6mmoreka [{OK
https://m.edsoo.ru/ff0c595
2




u3MeHeHus. KomuuectBo
TEIUIOTHI U paboTa.
BHyTpenHnss sHeprus
OJIHOATOMHOTO UJI€aIbHOTO

raza
bu6nuoreka [JOK
31 Bupel reruonepenaun https://m.edsoo.ru/ff0c5c3
6
VY nenbHas TEMI0EMKOCTh
BenecTBa. KonnuecTBo bu6nuoreka [JOK
32 | TemnoTsl Ipu https://m.edsoo.ru/ff0cS5c3
TEIIonepeIave. 6
AnraGaTHBIN mporecc
ITepBblii 3aK0H
TEPMOJMHAMUKHU U €r0 bu6nuoreka [JOK
33
NPUMEHEHUE K https://m.edsoo.ru/ff0cSefc
H30IpoIeccam
HeobpaTumocTs mporeccoB bub6nnorexa [IOK
34 | B mpupone. Bropoii 3akoH https://m.edsoo.ru/ff0c623
TEPMOIUHAMUKH 0
. bu6nuoreka [JOK
[Tpunuun aevictBus u KI1
35 pUHi . A A https://m.edsoo.ru/ff0c600
TETUIOBON MAaIlIWHBI .
36 [uxn Kapuo u ero KIIJ{
37 DKOJOru4ecKue MpooIeMbl
TETJIOOHEPTETUKU
38 | OGoGuiarommuit ypok bubnunotexa [IOK




«MonexynsipHas (pu3nKa.
OCHOBBI TEPMOAMHAMUKI

https://m.edsoo.ru/ff0c693
8

KonTtponbhas pabota no
TeMe «MonekysipHas

bub6mmoreka [IOK

39 https://m.edsoo.ru/ff0c6a5
¢duzuka. OCHOBBI 0
TEPMOJTMHAMUKI)Y B
[TapooOpa3zoBanue u bubnuorexa [JOK
40 | xonaeHcauus. Mcnapenue u https://m.edsoo.ru/ff0c63b
KUTIEHHE 6
AOGcomoTHas u bu6nuoreka [JOK
41 OTHOCHUTEIbHAS BJIAXKHOCTh https://m.edsoo.ru/ff0c64d
BO31yXa. HackieHusIii map 8
TBépnoe Teno.
Kpucramnueckue u
aMop(dHbBIC Tela.
42 AHI/IP3%))T OITHSI CBOMCTB bubmorexa HOK
p https://m.edso00.ru/ff0c6510
KpucTamuios. JKuakue
Kkpuctajibl. CoBpeMeHHbIE
MaTepHuaIbl
[LnaBnenue u
KpUCTJIU3alus. Y iebHast bubnmorexa [IOK
43 p ) https://m.edsoo.ru/ff0c670
TEIUIOTA TIJIABJICHHMS. g
CyOmmMmarnust -
bubnuoreka [JOK
YpaBHEHHE TEIOBOTO
44 https://m.edsoo0.ru/ff0c682
Oamanca
0
45 | Drekrpuzamus Tel. bubnmoreka [IOK




Onexrpuueckui 3apsan. [Isa
BHJIA JIEKTPUYECKUX
3apsA10B

https://m.edsoo.ru/ff0c6bcc

HpOBO,Z[HI/IKI/I, JUDJICKTPUKH
H IIOJIYIIPOBOAHUKMU. 3aKkoH

bu6mmorexa [IOK

46
COXPAaHEHUsI HIEKTPUIECKOTO https://m.edsoo.ru/ff0c6bcc
3apsiaa
B3anmoneiictBue 3apsioB.
47 3akoH Kynona. Toueunsrit bubmorexa HOK
y N https://m.edsoo.ru/ff0c6ced
AIEKTPUYECKUIN 3apsij
Hanpspok€HHOCTh
AIEKTPUYECKOTO TIOJIS.
48 [TpuHINT cynepno3uIinu bubnmorera [TOK
U yrep ]vl https://m.edsoo.ru/ff0c6df2
AIEKTPUYECKHUX TTOJIEH.
JIvHMM HANPSHKEHHOCTH
Pabora cun
49 AIEKTPOCTATUYECKOTO OIS, bubmmorexa [JOK
ITorenmuman. PasHocTh https://m.edsoo.ru/ff0c6100
MOTEHIHAJIOB
ITpoBOHUKH U AUAIEKTPUKHU
P P bu6nmoreka [JOK
B AJICKTPOCTATHUECKOM II0JI€.
50 https://m.edsoo.ru/ff0c701
JuanekTpuyeckas 2
MIPOHULIAEMOCTh -
. bubnuoreka [JOK
DNEeKTPOEMKOCTb.
51 https://m.edsoo.ru/ff0c712
Konpencarop p
52 | DuekTpoéMKOCTH IIOCKOTO bubunorexa [IOK




KOHJIeHcaTopa. DHeprus
3apsHKEHHOT0 KOHJIEHCAaTopa

https://m.edsoo.ru/ff0c72¢
0

53

JlaGopaTopHnas pabota
"U3mepenue
AIIEKTPOEMKOCTHU
KOHJIeHcaTopa"

54

[TpuHIMn geicTBUS U
MpUMEHEHNE
KOH/IEHCAaTOPOB,
KOIMUPOBAIBHOTO armnapara,
CTPYWHOTO MTPUHTEPA.
DneKTpocTaTHIeCKas
3aluTa. 3a3eMICHHE
AIEKTPONPUOOPOB

55

DJIEKTPUYECKUH TOK,
YCIIOBUS €0
CYILIECTBOBAHHSI.
[Tocrosnnsil Tok. Cuita
Toka. Hanpsixenue.
Conporusnenue. 3akoH Oma
JUTS y9acTKa Lenu

56

ITocnemoBaTenpHOE,
napajuielIbHOe, CMEIIAaHHOE
COCJIMHEHUE MPOBOIHUKOB.
JlaGopaTtopHnas pabota
«M3y4eHne cMenaHHOTo
COCIIMHEHUS PE3UCTOPOB

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c 7410




57

Pabora 1 MOIITHOCTD
ANEKTPUUECKOT0 TOKA. 3aKOH
[xoyns-Jlenna

but6mmoreka [JOK
https://m.edsoo.ru/ff0c783
8

58

3akod OMa i1 MOJTHOU
(3aMKHYTOH) 3JIEKTPUYECKON
nenu. Kopotkoe 3aMbIkanue.
JlaGopaTopHnas pabota
«M3mepenne D/1C
MCTOYHUKA TOKA U €ro
BHYTPEHHETO
COTPOTUBIICHUS

0.5

but6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

Pe3epBHBIiT ypoOK.
KonTponbhas pabota no
TeMe "DaeKkTpoarnHamMuKa" /
Bcepoccuiickas
poBepoyHas paborta

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c8c5
6

60

O06o0maromuii ypok
«INEeKTpoAUHAMUKAY /
Bcepoccuiickas
poBepoyHas pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c88b

€

61

DJIEKTpOHHAs MPOBOJIUMOCTh
TBEPJIBIX METAJIOB.
3aBHCHUMOCTh
COIIPOTHUBJICHUS] METAJIJIOB OT
TeMIepaTyphbl.
CBepXIpoBOAMMOCTD

62

DIIEKTPUUECKHI TOK B




BakyyMme. CBoOHCTBa
AJIEKTPOHHBIX MTyYKOB

63

[TomrynpoBOIHUKH, UX
coOCTBEHHas U MpUMeECHas
npoBoaAuMOCTh. CBOMCTBA P
—n-Tiepexoa.
[TomynpoBOIHUKOBBIE
npudopbI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae

64

DJIEKTPUUYECKUI TOK B
pacTBopax u pacrjiaBax
AIIEKTPOJIUTOB.
DIeKTpOIUTUYECKAS
JUCCOLMAIUS. DIEKTPOIIN3

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c82b
a

65

DJIEKTPUUYECKUI TOK B Ta3ax.
CaMOCTOSITENTbHBIN U
HECAMOCTOSITEIBHBIN pa3psi.
Monnus. [lnazma

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae

66

DnekTpuueckue npruOopsl U
YCTPOMCTBA U UX
MPaKTUIECKOE MPUMEHEHHE.
[IpaBuna TeXHUKH
Oe3omacHOCTH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c86fc

67

KonTponbHas padota no
TeMe «DIEeKTPOCTaTHKA.
IToCTOSIHHBIN 3IEKTPUIECKUN
TOK. TOKHM B pa3in4HbIX
cpenax»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8a8a




Pe3epBHbIii ypOK.

N bu6nmoreka [IOK
63 Obobmatomyuii ypok mo 1 https://m.edsoo.ru/ff0c8f6¢
TtemaM 10 xiacca
OBILIEE KOJIMYECTBO

YACOB II0 ITPOTPAMME

68




11 KUIACC

Ne KoangecTBo 4acoB
DJIeKTPOHHbIE
Hdara undgposbie
n | Tema ypoka KonTpoJbHbIe IIpakTHyeckue
Bcero U3yYeHUs oOpa3oBaTe/ibHbIE
/ padoThI paGoThI
. pecypcbl
ITocTossHHBIE MATHUTEL U UX
B3aUMOJICHCTBUE. Eu6 OK
HOJINOTEKA
MarnuTHOe noJie. Bektop 1
q oif 1 https://m.edsoo.ru/ff0c977
MarHuTHON MHIYKITHH.
8
JIMHUM MarHUTHOM
UHIYKIUU
MarnutHoe mone
) MPOBOJIHUKA C TOKOM. OTMBIT { bu6mmorexka [JOK
Opcrena. Bzanmoneiictue https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
JlaboparopHast pabota Eub 10K
HOINOTEKA
«/3y4eHne MarHuTHOro 1 1
https://m.edsoo.ru/ff0c98fe
MOJIS KATYIIKH C TOKOM)
JleficTBHE MarHUTHOTO IOJIS
Ha MIPOBOJIHUK C TOKOM.
Cuna Amnepa. BuG 110K
HOJINOTEKA
4 JlaboparopHast paboTa 1 1
lecnenopanie 1eHeTBHs https://m.edsoo.ru/ff0c9ac0
IIOCTOSIHHOI'O MarHUTa Ha
PaMKy C TOKOM




JlericTBHE MarHUTHOTO MOJIS
Ha JBUXKYIIYIOCS
3apspKeHHYH0 yactuiy. Cuna
Jlopenma. PaGota cubl
JlopeHua

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

DneKTpoMarHuTHas
unaykuus. [Totok BekTopa
MarHuTHoM uHaykuuu. JC
WHIYKUUU. 3aKOH
3JI€KTPOMAarHUTHOM
unaykuuu Papazges

JlaGopaTopHas pabota
«HccnenoBanue siBICHUS
AJIEKTPOMArHUTHOM

VHTY KT

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal 50

NHayKTUBHOCTB. SIBIIeHUE
camounaykuuu. J1C
CaMOMHAYKITUU. DHEPTHI
MarHUTHOTO TIOJIST KaTYIITKH
C TOKOM.
DJIEKTPOMArHuTHOE T0JIe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue yCcTpoicTBa u
WX IPUMEHEHHE:
MOCTOSTHHBIE MarHUTHI,
ANEKTPOMArHUTHI,
3JEKTPOIBUTaTENb,
YCKOPHUTENIN JIEMEHTaPHbIX




YaCTHII, UHAYKIIMOHHAS
neyn

10

O6o0maromuii ypok
«MarHuTHOe Toe.
DJeKTpOMarHuTHas
VH Ty KIS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KontponbHas padota mo
TeMe «MarautHoe mnoue.
DJIeKTpOMarHuTHast
UHIYKLIHSD

bubmanoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CBoOOaHBIC MEXAaHUYECKUE
koseOanus. 'apmonnyeckue
KoseOaHus. YpaBHEHUE
rapMOHHMYECKHUX KOJICOaHH.
[IpeBpatienue sHepruu

bubmanoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTopHas pabota
«HccnenoBanue
3aBUCHMOCTH TIEPHOJIa
MaJlbIX KoJeOaHuil rpy3a Ha
HHUTHU OT JJIUMHBI HUTU U
Macchl Irpy3a»

14

KonebartenbHblil KOHTYD.
CB0OOTHBIC
AIEKTPOMATrHUTHBIC
KoJIcOaHHS B UJICATBHOM
KoJ1e0aTeIbHOM KOHTYpE.
AHaJIOTUS MEXTY

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cb82
0




MEXAHUYECKUMHU U
ANEKTPOMATrHUTHBIMH
KOJIEOaHUSAMU

15

®opmyna Tomcona. 3akoH
COXPaHEHUS YHEPTHH B
U/IeaIbHOM KoJiebaTeIbHOM
KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o
3aTyXaloMUX KOJICOaHUSX.
Brinyxnennbie
MeXaHW4YeCKHe KojieOaHus.
Pe3onanc. BeinyxaeHHbIe
3JICKTPOMAarHUTHBIC
KOJIEOaHHS

bubmanoreka [IOK
https://m.edsoo.ru/ff0cbb&
6

17

[TepemeHHBIN TOK.
CunycounaanbHbII
MePEeMEHHBIHN TOK.
MOIIHOCTh MEPEMEHHOTO
TOKa. AMIUTUTYTHOE U
JIEHCTBYIOIIIECE 3HAUCHHE
CHJIBI TOKA W HAIIPSKCHUS

bubmanoreka [IOK
https://m.edsoo.ru/ff0cbd3
4

18

Tpancdopmarop.
[IpousBoacTBO, epeaaya u
noTpeOiIeHue
ANEKTPUYECKOM SHEPTUU

19

YcerpolicTBo n
MIPAKTUYECKOE NPUMEHEHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324




3JIEKTPUYECKOIO 3BOHKA,
reHeparopa nepeEMEeHHOro
TOKa, JTUHUH
3JIEKTpoIepeIay

20

DKOJIOTUYECKHE PUCKHU TIPU
MIPOU3BOJICTBE
anekTposneprun. Kynerypa
HCITOIB30BaHUS
3JIEKTPOIHEPIUU B
MOBCEIHEBHOM KM3HHU

21

MexaHuuyeckue BOJHBI,
YCIIOBUS PACIIPOCTPAHEHHUS.
[Tepuon. CxkopocTh
pacripocTpaHEHHS U JTMHA
BOJIHBL. [loniepeunsie n
MPOJI0JIbHBIE BOJHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ccas54

22

3Byk. CKOpOCTb 3BYyKa.
I'pomkocTh 3ByKa. BeicoTa
ToHa. TemOp 3ByKa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cccOc

23

SHGKTPOMaFHI/ITHBIe BOJIHBI,
HX CBOMCTBA U CKOPOCTb.
[Mkana >1eKTPOMarHUTHBIX
BOJIH

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

24

[TpuHIUIIBI paTuOCBA3U U
TeneBuaeHuA. Passurue
CPEICTB CBSI3H.
Pagnomokanus




25 KontponsHas pabora bub6nuorexa LIOK
«Konebanus v BOJIHBD https://m.edsoo.ru/ff0cc6f8
[Ipsimonunelinoe
pacnpocTpaHeHUE CBETA B bubnuorexa [JOK

26 OJIHOPOJIHOM cpefie. https://m.edsoo.ru/ff0cd35
ToueuyHblil HCTOYHUK CBETA. 0
JIyud cBera
OrtpaxeHue cBeTa. 3aKOHbI

7 OTpa)KEHUs CBETA. bubnuorexa [JOK
[TocTpoenne nu3oOpaxeHui https://m.edsoo.ru/ff0cd4e0
B IIJIOCKOM 3€pKajie
[Ipenomiienne ceera.

[TonHoOE BHYTpeHHEE
28 oTpaxkeHue. [IpenenpHbiit bubmorexa HOK
https://m.edsoo.ru/ff0cd716
YTOJI IOJIHOTO BHYTPEHHETO
OTpaKEHUs
JlaGoparopHas pabota
29 <<I/I3MI;peHI:/I€ HOI;aSaTGJ'ISI buommorexa LIOK
https://m.edsoo.ru/ff0cd67a
MIPEIOMJIEHUS CTEKIIa»
JInnzsl. Iloctpoenue

30 U300paKeHUH B JINH3E. bubnuoreka [IOK
®opmyIia TOHKOHN JTUH3BI. https://m.edsoo.ru/ff0cddle
YBenuueHue JTuH3bI
JlaGoparopHas paboTa

31 «HccnenoBanue CBOMCTB

M300paKeHUH B JIMH3AX»




Jlucriepcusi cBeTa.
CJ105KHBII cocTaB 0eIoro

32 | cBera. LiBet. JlabopaTopHas
pabota «Habmronenue
JUCTIEPCUU CBETa
HNurepdepenuns ceera.

33 I[I/I(bpr;(iuzm cBeTa. bubmorexa [IOK

. https://m.edsoo.ru/ff0ced22

JudpakironHas pemeTka

34 [TonepedyHOCTh CBETOBBIX bubnuorexa [JOK
BOJIH. [lonsipuzanus ceeta https://m.edsoo.ru/ff0cf02e
OnTuueckue npudopsI U

35 YCTPOMCTBA U YCIIOBHS UX
0€301acHOr0 MPUMEHEHHS
['panu1ibl TPUMEHUMOCTH

36 KJIACCHYECKOM MEXaHUKMU. bu6mmorexa [JOK
[Toctynatel ciennanbHOM https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIBLHOCTHU
OTHOCUTENBHOCTD

37 OJTHOBPEMEHHOCTH. bubnunorexa [JOK
3ameJieHUe BpEMEHH U https://m.edsoo.ru/ff0cfa42
COKpAIEHUE JTTMHbI
DHeprusi U UMITyJIbC

18 PEIATUBUCTCKOMN YaCTULIBIL. bu6nuorexa [IOK
CBs13p Macchl ¢ 3HEprUen u https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUsI OKOS

39 KonTponbnas pabota BuGmorexa LIOK

«Ontuka. OCHOBBI




crenraJbHON TCOpHUU
OTHOCHUTCIBHOCTH

https://m.edsoo.ru/ff0cf610

®otonsl. opmyina Ilnanka.

bubmnoreka IJOK

40
DHeprusi ¥ UMIyJbc poToHa https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIIEIOBAHNE BuG LIOK
noIMoTeKA
41 otodddekra. O A.T.
porosdpexra. Ombiret https://m.edsoo.ru/ff0cftc4
CroneroBa
3akonsl potorddekra.
d qu} . bubmuoreka [{OK
VYpaBHeHue DiHIITEHA 17151
42 https://m.edsoo.ru/ff0d015
dbotorddekra. «KpacHas .
rparumay Gororddexra N
Janenue ceera. Onbitsl [1. bubnunorexa [JOK
43 | H. JleObeneBa. XuMHUECKOE https://m.edsoo.ru/ff0d04a
NefiCTBUE CBETA 6
TexHuueckue ycTpoucTsa u
MPAKTUIECKOE TPUMEHEHUE!
44 (hoTorMeMeHT, POTONATUHK,
coJiHeyHast Oarapes,
CBETOJIUO]T
Pemenue 3agad mo reme bubmuorexa [JOK
45 «DneMeHThbI KBAaHTOBOM https://m.edsoo.ru/ff0d030
OIITUKU» 2
Mopens atoma TomcoHa.
OmneiTel Pe3epdopaa o bubnmorera [TOK
46 https://m.edsoo.ru/ff0d091

pacCeAHHIO O-4aCTHUI.
HHaHCTapHaH MOACJIb aTOMa

a




47

IToctynartsr bopa

bubmuoreka [{OK
https://m.edsoo.ru/ff0dOafa

48

H3nyuenue u noriouneHue
(hOTOHOB MpH TIepexoie
aToMa C OJJTHOTO YPOBHs
SHEPTuH Ha Apyrou. Buasl
CIIEKTPOB

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

49

BousiHOBBIE CBOMCTBA
yactul. Bosnsl ne bpons.
KopnyckynsipHo-BoaHOBOM
nyanu3Mm. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTy4YCHUE

bubmuoreka [{OK
https://m.edsoo.ru/ff0d0ca8

50

OtkpbiTHE
paguoakTUBHOCTHU. OIBITHI
Pesepdopaa o
OTIpeJICJIEHUIO COCTaBA
PaZlMOAKTUBHOTO U3ITyYCHHS

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

51

CgoiictBa anbda-, 6eTa-,
raMMa-u3JrydeHus. BiusHue
PaTMOaKTUBHOCTH Ha
KUBBIE OpPTaHU3MBI

52

OTKpbITHE TPOTOHA U
HeWTpoHa. M30Tombl.
Anbda-pacna.
DJIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacma.
lNamma-uznyuenue

bubmnoreka [IOK
https://m.edsoo.ru/ff0d116
2




53

OHeprus CBA3U HyKJIOHOB B
saape. SlnepHble peakuuu.
SInepHblil peakTop.
[Ipobnembl, epcreKTUBHL,
JKOJIOTUYECKUE ACTIEKTBI
SIIEPHOM DHEPTETUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d135
6

54

DJIeMEeHTapHbIE YaCTHUIIbI.
OTKpbITHE TO3UTPOHA.
Metobl HAOIIOICHUS U
perucTpanuu
3J€MEHTaPHBIX YACTHII.
Kpyrastii cton
«DyHIaMEHTAJIbHbBIE
B3aUMOASHCTBUI. EquHCTBO
(u3n4ecKoil KapTHHBI
MUpa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e3
8

55

Dransl pa3BUTHUS
actpoHomuu. [IpuknagHoe u
MUPOBO33PEHUYECKOE
3HAYEHUE aCTPOHOMUH. Bun
3BE3mHOrO HeOa. Co3Be3 s,
SIPKHE 3BE3/IBI, TUIAHETHI, UX
BHIMMOC JIBIKCHHE.
ConHeyHas cucTeMa

56

Comnaue. ConHeunast
aKTHUBHOCTb. ICTOUYHHK
sHepruu CosHIA U 3BE3]




57

3BE3bI, UX OCHOBHBIC
XapaKTePUCTHUKU. 3BE3/IbI
TJIaBHOM
MOCJICA0OBATEILHOCTH.
BnytpenHee cTpoeHue
3B&311. COBpeMEHHbIE
NIPEJICTABICHUS O
MIPOUCXOXKICHUU U
sposrroru CoTHIA U 3BE3]

58

Muneunsiii [1yTe — Hama
TI"anaktuka. Ilonoxenue u
nerkenne ColHia B
T"anaktuke. I'agakTUKH.
UYépHble ABIPHI B sApax
rajlakTUK

59

Bcenennas. Paz0eranue
rajakTuk. Teopus
bousbiioro B3pseiBa.
PenukroBoe uznyueHue.
MeraranakTuka

60

Hepemiennsie mpoGieMbl
aCTPOHOMHUU

61

KoHnTponbHas pabora
«DNEMEHTBI aCTPOHOMUH U
acTpou3uKm»

62

O6o06maromuit ypok. Poib
(hU3HMKHU M aCTPOHOMHUH B




SKOHOMUYECKOM,
TEXHOJIOTHYECKOM,
COILIMAJIbBHOM U 3THYECKOM
cdepax AesITenbHOCTU
YyelIoBeKa

63

O6o06matomuii ypok. Posb
1 MECTO (PU3HKHU U
ACTPOHOMUU B
COBPEMEHHOM HAY4YHOUI
KapTHHE MUpa

64

O6o0matomuii ypok. Posb
(u3HYecKoit TeopuHr B
(hopmupoBaHUH
IPEICTaBICHHIH O
(uznueckoil kKapTuHEe MHUpa

65

O6o0maromuii ypok. Mecto
(hu3HYECKON KapTUHBI MHpa
B 0011IEM psTy
COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEACTABICHUHN O
IPHUPOJIC

66

Pe3epBHbIii ypok.
MarsuTHoOE TI0JI€.
DneKTpoMarHuTHas
WHTYKITAS

67

PesepBHblit ypok. OnTuka.
OcHOBBI CIEIIMATILHOM




TCOPHUU OTHOCUTCIILHOCTHU

Pesepueiii ypok. KBanToBas
68 | ¢usnka. IIEeMEHTHI

aCTPOHOMHUU U acTPOPHU3UKU

bubmnoreka [IOK
https://m.edsoo.ru/ff0d178
4

OBLIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

68







IMPOBEPSIEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOU ITPOT'PAMMBI

10 KJIACC

Kox npoBepsiemoro
pe3yJibTara

IIpoBepsiemble MpeAMeTHbIE Pe3yJbTAThl 0CBOEHHsI OCHOBHOM 00pa3
cpeaHero oouero oopazoBaHust

10.1

JleMOHCTpUpOBaTh Ha TpUMEpax poib U MecTo (GU3MKu B (HopMup
KapTUHBI MUPA, B PA3BUTUH COBPEMEHHON TEXHUKU U TEXHOJIOTUH, B TIpa

10.2

Y4YuTBIBaTh TPAHUIBl TPUMEHEHHS W3YYCHHBIX (U3NYECKHX M
MHEpLIHAIbHAsT CHCTEeMa OTcu€Ta, abCOIIOTHO TBEPLOE TENO, UICATbHb
KUJKOCTEN U TBEPABIX TEJI, TOUCYHBIN IJIEKTPUUECKUN 3aps]l — IPU Pelll

10.3

PacnoznaBath ¢Qusnyeckue sSBIEHUS (MpOIECCh) U OOBSACHATH X
MOJIEKYJIAPHO-KUHETUYECKON TEOpUU CTPOCHHS BELIECTBA U JJIEK
PaBHOYCKOPEHHOE MPSIMOJIMHENWHOE ABM)KEHHE, CBOOOJHOE MaJeHHE T
uHepIus, B3auMoeiictsue Tein; auddysus, OpoyHOBCKOE TBUKEHUE, C
Ted, W3MEHeHHEe o0bEMa Ten Mpu HarpeBaHuM (OXJaXKICHHUH), Tel
KOHJIEHCAIUs, MJIaBJICHUE, KPUCTAIU3AIHs, KUTICHHE, BIaXKHOCTh BO3/1
MIPU €r0 HarpeBaHUU B 3aKPBITOM COCYJE, CBSA3b MEXIY MapaMeTpaMu
ANIEKTPHU3alUs TeJl, B3aUMOJEHCTBUE 3aps/I0B

10.4

OnuceiBaTh MEXaHHYECKOE ABWIKCHUC, HUCIIOJIb3YyA (1)I/ISI/ILI€CKI/IC

IIepeEMEICHUE, CKOPOCTh, YCKOPEHHME, Macca Tejla, CHJIA, HMITYJIbC
MOTEHLIMAIbHAsT SHEPrUsi, MEXaHW4YecKas paboTa, MeXxaHUYecKas MOLIH
TPAaKTOBaTh (DPU3MUYECKHIA CMBICI HCIIONB3YEMBIX BEIHYUH, UX 0003
(hopMyJIBI, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BEJTMUUHY C TPYTUMU BeE

10.5

OnuceiBaTh HU3Y4YCHHBIC TCILJIOBBIC CBOMCTBA T€l U TEIUIOBBIC SIB
BCJIMYMUHBI: JABJICHUC Ta3a, TEMIICpaTypa, CPCAHAA KUHCTHYCCKAasl 5H
MOJICKYJ, CPCAHCKBaJApaTUYHAA CKOPOCTb MOJICKYJ, KOJIMYECTBO T
pa60Ta rasa, KO3(I)(I)I/II_II/I€HT MOJIC3HOTO ACKUCTBUSA TEIUIOBOIO JBUTAT
TPAKTOBATH (I)I/I3I/I‘ICCKI/II7I CMBICJI HUCIIOJIb3YEMbBIX BCJIWYUH, HUX 0003
(I)OpMy'J'H:;I, CBA3BIBAOIINUC JAHHYIO (I)I/I3I/ILICCKYIO BCJIMYNHY C IPDYT'MMHU B

10.6

OnuceiBaTh HM3Y4YEHHbIE AJIEKTPUUYECKHE CBOWCTBA BEIIECTBA M DJIEKT
UCHOJNB3Ys (PU3MUECKHUE BETUUMHBL: DJIEKTPUUECKUN 3apsfl, dJIEKTpHUec
MIOTEHIMAN, PA3HOCTh IIOTEHIMAJIOB; IPU OINHWCAHUM NPABUIBHO T
WCIOJIb3YEMBIX BEJIMYMH, UX O0O3HAUEHUS W €AUHMIIBI; yKa3bIBaTh ¢
(U3NYECKYIO BEIMYUHY C APYTUMU BEIMUYNHAMU

10.7

aHAJIM3UPOBATh (PU3UYECKHE MPOLIECCHI U SBICHUS, UCTIONB3YS QU3ndec
BceMupHoro tarorenus, I, II u Il 3akonsl HproTOHA, 3aKOH COXpaHEHU
COXpAaHEHUSI UMITYJIbCA, MPUHUMUII CYNEPHO3ULMU CHJI, PUHLUII PABH

OTC‘IéTa; MOJICKYJISIDHO-KMHCTUYCCKYIO TCOPUIO CTPOCHHA BCIICCTBA,




KUHETHYECKON PHEPTrUU TEIJIOBOTO JBMKEHHUS MOJIEKYJI ¢ aOCOJIOTHO
TEPMOJAMHAMUKH, 3aKOH COXPAHEHUs IJIEKTPUYECKOTO 3apsijia, 3aKOH
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKECHUE
MIPUMEHUMOCTHU

10.8

OOBACHATH OCHOBHBIC MMPUHIUIIBL JIeNCTBUSA MalllvH, HpI/I60p0B n TCX
YCJIOBUS UX 0C30I1aCHOr0 UCIIOIL30BaHUS B MMOBCEAHEBHOM KU3HU

10.9

BBITIONTHATE 3KCHIEPUMEHTBI TI0 UCCIICIOBAHUIO (PU3NUYCCKUX SBICHUI
MPSIMBIX U KOCBEHHBIX U3MEPCHHIA; TIPU 3TOM (HOPMYITHPOBATH IIPOOIIEM
OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY U3 MPEIJIOKEHHOTO 000Dy,
(hopMyIUPOBaTh BHIBOIBI

10.10

OcymiecTBiIATh OpsSMble W KOCBEHHBIE HU3MEPEHUs (QU3MUECKUX B
ONTUMANIBHBIA CIOCOO0 W3MEpEeHHs M HCMOJb30BaTh HM3BECTHBIE M
U3MEPEHUMN

10.11

HccnenoBaTh 3aBUCUMOCTH MKy (PU3NYECKUMHU BEIUYUHAMH C HCIIO
IpU 3TOM KOHCTPYHpPOBaThb YCTAHOBKY, (UKCHUPOBATH pE3yJIbTa
(bu3NYeCKUX BEJIMYMH B BHUJIe TAOIUI ¥ rpaUKOB, I€1aTh BHIBOJIBI 110 pe

10.12

CoOnronate mpaBuia 0€30MAaCHOTO TpyAa TNPU MPOBEACHUU HCCI

IKCIIEPUMEHTa, Yy4eOHO-UCCIEOBATEILCKOM H  TMPOCKTHOW  JesT
M3MEPUTENBHBIX YCTPOMCTB U 1a00paTOPHOro 000PYI0BaHUS

10.13

Pemate pacu€THbie 3a7aun ¢ SIBHO 3aJlaHHON (PU3WYECKOW MOJENbBIO, U
TIPUHITUIIBI; HA OCHOBE aHaJn3a YCIIOBHUS 3aJa4il BRIOUPATh (DU3UUECKY
BEJIMYUHBI U (HOPMYJIbI, HEOOXOUMBIE ISl €€ peleHus, TPOBOIUTD P
MOJTYYEHHOTO 3HaYeHUs (PU3NIECKON BETUIHHBI

10.14

Pemrate kadyecTBEHHEIC 3ala4M: BBICTpanBaThb JIOTHYCCKHU HCIPOTUBOPC

OIIOPOi Ha M3YYECHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NUECKUE SIBICHU

10.15

Hcnonb30Bath npu pelieHny y4eOHbIX 3a/1a4 COBPEMEHHbIe HH(pOopMaIl
CTPYKTYpUPOBAHHUS, WHTEPIPETALIMM U TMPEACTABICHUS y4eOHOH U Ha
MOJIyYE€HHOM U3 pa3IUYHbIX HCTOYHUKOB; KDUTHUECKH aHATH3UPOBATH I

10.16

[IpuBoAMTH TpUMEpPHI BKJIAJa POCCUHUCKUX W 3apyOEIKHBIX YUEHBI
00BSICHEHHUE MPOIECCOB OKPYIKAIOIIETO MHpPA, B Pa3BUTHE TEXHUKHU U TEX

10.17

Hcnonb3oBaTh TeopeTUYECKHME 3HAHHUS 10 (U3HKE B MOBCEIHEB
0€30MMacHOCTH P OOpaleHNH ¢ TPUOOPaMU U TEXHUUYECKHUMH YCTPOIiC
U COOJIIOJICHHUSI HOPM DKOJIOTMYECKOTO MOBEACHHSI B OKPY>Kalolel cpezie

10.18

PabGoTaTth B Tpynme ¢ BBITIOJHEHUEM Pa3UYHBIX COIHAIBHBIX POJICH
palMOHAJIBHO pacpeAeaTh 00A3aHHOCTH U IIJIAHUPOBATH AESTEIBHOC
aJICKBAaTHO OIICHUBATh BKJIQJ KAXJOTO U3 YYACTHUKOB I'PYIIIBI B PEIICH

11 KIIACC



Konx nposepsiemoro
pe3yabTarTa

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM 00pa3
cpeaHero odmero 00pa3’oBaHus

11.1

JleMOHCTpHpOBaTh Ha TMpHMEpax posib U Mecto (usuku B hopmupo

KapTUHBl MHpa, B Pa3BUTUU COBPEMEHHOM TEXHUKU M TEXHOJIOTMH,
JIO/IeH, IIETIOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

VYuTHIBaThH I'paHUuIbI MIPUMCHCHUA N3YUCHHBIX (bl/I3H‘ICCKI/IX MO,I[CJ'ICIZI T
AACpHadA MOJACIIb aTOMA, HYKJIOHHAA MOJICJIb aTOMHOI'O AJipa IIpHU PCIICHU

11.3

PacnioznaBath u3nueckue siBieHus (IPOIECcChl) U OOBACHATH UX HAa OCH
Y KBAaHTOBOW (DM3MKH: DIIEKTpHYECKasl MPOBOAUMOCTH, TEIUIOBOE, CBET
NEHCTBUS TOKA, B3aUMOJICHICTBUE MarHUTOB, 3JIEKTPOMarHUTHas MHIYKI]
Ha NPOBOAHMK C TOKOM H JBWXKYLIUICS 3apsij, 3JIEKTpOMarHu
MPSIMOJIMHEMHOE PaclpOCTPaHEHUE CBETa, OTPa)XCHHUE, MPEIOMIICHUE,
MOJISIpU3alUsl  CBETa, JUCTepcHst cBera, (oTtodnekTpudeckuii dhd
JIaBJICHWE, BO3HMKHOBEHME JIMHEHYATOrO CIIEKTpa aromMa BOJOpOJa, €
paloaKTUBHOCTb

11.4

OnuceiBaTh U3y4YEHHBIE CBOWCTBA BEIIECTBA (JIIEKTPUUECKHE, MATHUTHBI
IPOBOJAUMOCTH PA3JIUYHBIX CPEN) M DJIEKTPOMArHUTHbBIE SBICHUS (PO
BEJIMUMHBIL: DJEKTPUUECKUHA 3apsl, CHJIa TOKa, DJIEKTPHUECKOe
COTPOTUBIIEHUE, pa3HOCTh MoTeHuuanon, DJIC, paboTta Toka, HHIY
Awmrepa, cuna JlopeHia, HHAYKTUBHOCTh KaTYIIKH, SHEPTUs 3JCKTPH
nepuoJ W YacTora KoiebaHWii B KoyiebaTenbHOM KOHTYpe, 3aps
TapMOHHYECKHUX JJIEKTPOMArHUTHBIX KojeOaHui, (HOKycHOE paccTOsH
IpU OMUCAHHUU MPABUIIBHO TPAKTOBATH (DU3HUECKUN CMBICI UCTIOIB3YEM
€IMHULIBI; YKa3blBaTh (HOPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (u3nue
BEJIMUYMHAMU

11.5

OnuchiBaTh HM3yYCHHBIC KBAHTOBBIC SBJICHHS W TPOIECCHI, HCIOJ
CKOPOCTh 3JICKTPOMArHMTHBIX BOJIH, JUIMHA BOJHBI U YacTOTa CBETA,
MEpHOA TOoJypachaja, JHEPrusi CBA3M AaTOMHBIX sEp; IMPH OIUC
(GU3NYECKUI CMBICT UCIOJIb3YEMbIX BEIWYHH, MX OO03HAYCHHS W €]I
CBSI3BIBAIOIIUC JIaHHYIO (U3MUYCCKYIO0 BEIHYHMHY C JAPYTUMH BEIHY
(U3UYECKOI BEIIMYUHBI

11.6

AHanm3upoBaTh (U3MUECKHE TPOLECCHl U SBJICHUS, UCIONB3YS (U3M
3akoH OMa, 3aKOHBI IOCJIEJOBATEILHOTO U MApajlIeIbHOTO COETUHEHUS
JleH1a, 3aKOH AJIEKTPOMArHUTHOW MHIYKIIUH, 3aKOH MPSIMOJIMHEHHOTO P
OTpPa)KEHMsI CBETa, 3aKOHBI MPEJIOMJIEHUS CBETa, ypaBHEHUE OMHIITE
COXpaHEHHsI DSHEPTHH, 3aKOH COXPAHEHUS HMMITyJIbCa, 3aKOH COXpaH
3aKOH COXpAHEHHs] MacCOBOI'0 YHMCIa, MOCTyaaTsl bopa, 3akoH panno
pa3nuyath CIOBECHYIO ()OPMYJIHMPOBKY 3aKOHA, €ro MaTeMaTHuec
(rpaHuIbl, 06J1aCTH) TPUMEHUMOCTH

11.7

OHpGI[GJ'ISITI) HaIpaBJICHUEC BCKTOPA MHAYKIIUHW MarHuTHOT'O I1OJIA ITPOBO

cunel JlopeHna




11.8

CTpouTh M ONTUCHIBATh H300paKEHUE, CO3/1aBAEMOE TUIOCKHM 3€pPKaJIoM,

11.9

BBINONHATE 3KCIEPUMEHTHI M0 UCCIICOBAHUIO (PU3UUECKUX SBICHUNA U
NPSIMBIX M KOCBEHHBIX U3MEPEHUH; IPH 3TOM (POPMYIHPOBATH NPOOIEMY
SKCHEPUMEHTa, COOMpaTh YCTAHOBKY M3 NPEAJIOKEHHOTO 000pyI
(hopMyIHpPOBATH BBIBOJbI

11.10

OcCyluecTBisITh NpsSMbIE U KOCBEHHBIE HM3MEPEHHUS (PU3NYECKUX BE
ONTHMAJbHBIA CIMOCOO H3MEPEHHS] U UCIOJb30BaTh W3BECTHHIE ME
M3MEPEHUI

11.11

HccnenoBaTh 3aBUCUMOCTH (I)I/I3I/I‘{eCI(I/IX BCJIIMYHMH C HUCIIOJIB30BAHHUECM
KOHCTPYUPOBATHL YCTAHOBKY, (I)I/IKCI/IPOBaTB PE3YJIbTAThl TOJYYCHH
BCJIIMYHH B BUJC Ta6J'II/II_[ )51 I‘pa(l)I/IKOB, ACJIaTh BBIBOJBI 11O PE3YJIbTATAM U

11.12

Cob6mrogate mpaBuia 0€30MacHOr0 TpyjAa IMPU IPOBEACHHH HCCIIe
AKCIIEPUMEHTA, Y4YeOHO-UCCIEIOBATEIILCKOM U TPOSKTHOW JiesiTe
WU3MEPUTENIbHBIX YCTPONUCTB U J1a0OPaTOPHOro 000PYI0BaHHUS

11.13

Pemate pacué€THble 3a7auul ¢ SBHO 33JJaHHOM (U3NUECKOIl MOJEIbIO, UC
NPUHIMUIBI;, Ha OCHOBE aHalu3a YCJIOBUS 3aJauyd  BBIOMpaTh (u
¢usnueckre BeIMYUHBI U (HOPMYJIIbI, HEOOXOAUMBIE Ui €€ PeIeHHs, 1P
pearbHOCTh MOJIyYE€HHOT 0 3HaUeHUs (PU3NMUECKON BEJINUHMHBI

11.14

Pemath kauecTBEHHBIE 337aU: BBICTPAUBATh JOTMUYECKH HEMPOTHUBOPEY
OTNOPOM Ha U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (pU3HUECKUE SIBJICHU

11.15

Hcnonp3oBaTe MpH pelIeHHH Y4YeOHBIX 3a7ad COBPEMEHHBIE HH(DO
IIOUCKA, CTPYKTYPHUPOBAHUs, HHTEPIPETAMA W NPEACTABICHUA Y4
uHpOpMaLY, MOJYYEHHOM U3 pa3jIM4YHBIX HCTOYHUKOB; KPHUTHYECKH
nHPOPMALIHIO

11.16

OOBSACHATH IMPHUHIUIIBI HeﬁCTBHH MalllMH, HpI/I60pOB U TCXHUYCCKUX YCT
0€30I1aCHOTO HCIIOIL30BaHUA B HOBCCI[HGBHOI\/'I KHN3HU

11.17

[IpuBoANTE TpPUMEPHI BKJIAJa POCCHUCKUX U 3apyOEKHBIX YUEHBIX-
00BSICHEHHUE MTPOIECCOB OKPYIKAIOIIETO MHPA, B Pa3BUTHE TEXHUKHU U TEX

11.18

Hcnonb3oBath TCOPCTUYCCKHUEC 3HAHUA II0 (1)I/I3I/IK6 B IIOBCCIHCBH
0e30macHOCTH pu O6paH_[eHI/II/I C an60paMH U TEXHHUYCCKUMH YC
300POBbLA U CO6J'II-O,Z[€HI/I$I HOPM 3KOJIOTMYCCKOI'O ITIOBCACHUS B OKPYKaAIO

11.19

PaGortats B rpymme ¢ BBINOJHEHHUEM pPA3JIUYHBIX COLUAJIBHBIX POJIEH,

paIMOHAILHO pacpeAesaTh 00sS3aHHOCTH U TUTAHUPOBATH JACSTEITBHOCT
aJICKBAaTHO OIICHUBATH BKJIAJl KXKJOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KVIACC

Kon
pa3jiena

Kon nposepsiemoro
JJ1eMeHTa

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

OU3NKA 1 METOIBI HAYYHOI'O [TO3HAH

1.1

®usnka — Hayka o npupone. HaydHbeie meTonbl

Ponp skcnepuMeHTa U TeOpuu B Ipolecce MO3H
¢buznke

1.2

MogenupoBanue (QU3MUECKUX SIBICHUH U TP
@dusnueckue 3aKOHbI M TEOpUU. ['paHulbl npume
[Tpuniun cootBercTBUs. Posib 1 Mecto pusuku

Hay4YHOU KapTHUHBI MUPA, B IPAKTUYECKOU IEATEIIb

MEXAHHKA

2.1

###HParfitKIMTHEMATHUKA

2.1.1

Mexannueckoe nBmwkeHHE. OTHOCHUTEILHOCTH
Cucrema orcuéra. TpaekTopus

2.1.2

Ilepemenienue, CKOpOCTh (CPEAHss CKOPOCTh, MTH

MaTepuajibHOM TOYKH, MX IPOEKIUU HA OCU C

NIEPEMELICHUN U CIIOKEHUE CKOPOCTEH

PaBHOMEpHOE ¥ paBHOYCKOpPEHHOE MPSIMOJH
3aBHCHUMOCTH KOOPAMHAT, CKOPOCTH, YCKOpe
MaTepUuaIbHOU TOYKHU OT BpEMEHU

2.1.4

CBoOoanoe najieHue. Y cKkopeHue cBOOOHOTO Majl

2.1.5

KpHBOJ’IHHGﬁHOG JBHXXCHHUC. PaBHOMepHOC JBH
OKPY’KHOCTH. Vrnosas CKOpPOCTbD, JUHEHHas C
HeHTpOCTpCMI/ITCHBHOC YCKOpPCHUC

2.1.6

TexHnuueckue yCTporucTBa: CIIUIOMETD, ABUKEHUE
nepenayu

HpaKTI/I‘{eCKI/IC pa60TBI. I/I3MepeHHe MI'HOBCH

COOTHOHICHUA MCKAY NYTsAMU, HpOI\/’I)IeHHBIMI/I
PaBHBIC NPOMCIKYTKU BPEMCHU IIPU PABHOYCKOP
CKOpPOCTBIO, paBHOﬁ HYJIIO. I/I3yquI/Ie JABHKXCHU
I/I3y‘-ICHI/Ie JABMOKCHUA TCJIA, 6pOI_I_IeHHOFO TOPHU30HT




#HPart## IMHAMUKA

[Ipuaumn otHocutensHOcTH ['anmunes. [lepBeiit 3

2.2.1 .
CUCTEMBI OTCUETa
2.2.2 Macca tena. Cuna. [IpuHIun cynepno3uium Cui
293 Bropoii 3akon HploTOHa i1 MaTepHalbHON TO
o orcuéra (MCO). Tpetnii 3akon HploToOHa 1151 MaTe
) 3akoH BCceMHUPHOTO TsAroTeHHs. Cuiia TSHKECTH.
o Bec Tena
2.2.5 Cuna ynpyrocrtu. 3akoH ['yka
Cuna tpenusi. Cyxoe TpeHue. Cuna TpeHUS CKO
2.2 2.2.6 Koaddumment tpenus. Cuna CONMpOTHUBICHUS TIP
WM ra3e
2.2.7 ITocTynaTenbHOE U BpaIiaTeIbHOE ABMKEHHE a0CO.
)98 MOMEHT cuJIbl OTHOCUTENBHO OCH BpateHus. [l
o TBépaoro Tena B UCO
2.2.9 TexHudeckue ycTponuCcTBa: MOJIINITHUKH, JBUKEH
[IpakTnueckue paboTel. V3ydenue nBuxeHUs Op
MoJ JAelcTBUEM HecKONbKHUX cuil. MccnemoBaHu
2.2.10 BO3HHUKAKOIIKUX B JehopMUpyeMoi Mpy>KUHE U pe
ux nedopmanuu. McenegoBanue ycnoBuili paBHOB
OCb BpaIICHUS
###Par###3AKOHbBI COXPAHEHUA B MEXAHU
231 Nmmynbe MaTepranbHOM TOYKH, CUCTEMBI MaTEPH
o M3MEHEHHE UMITYIIbCa TeNa
2.3.2 3akoH coxpanenus umiyibsca B UCO. PeaktuBHOe
233 PaGora cubl
234 MOIIHOCTh CHIIBI
2.3.5 Kunernueckast s3HEprusi MaTepualbHON TOUKH. Teo
2.3 236 [TorenmmansHas sHeprud. I[loTeHumanbHas >HEP
o npyxunbl. [ToTeHIManLHas SHEPrus Tejaa BOIu3u
[loTenuumanbHple ¥ HEMOTEHUMANbHBIE CUIbL. C
2.3.7 CWJI C HU3MEHEHHEM MEXAaHUYECKOW HSHEpruu cu
MEXaHUYECKON SHEPrUuu
2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHUS
3.9 TexHUYecKue yCTpOMCTBA: JBHXKCHHE DAKET,

IUCTOJICT




[IpakTuueckue padotsl. M3yueHue cBs3u ckopoc

2310 UccnenoBanue cBs3M pabOTHI CUJIBI C U3MEHEHUEM
3 MOJIEKVYJIIPHASA ®U3UKA U TEPMOJIMHAMU
#i#Par#t##OCHOBBI MOJIEKY JIIPHO-KUHETUYECKOM
311 OCHOBHBIE TOJIOKEHUSI MOJEKYJISIPHO-KMHETHY
nswxenne. uddysus. Xapakrep IBUKESHHS U B3a
312 Mopenu cTpoeHus Ta30B, KUAKOCTEH U TBEPID
BEIIIECTBA HA OCHOBE ITHX MOJCIICH
3.1.3 Macca monekys. Konmgectso Beniectsa. Iloctosin
314 TenmoBoe paBHOBecwe. Temmepatypa U €€ U
Lenscus
31 315 Mopens uneanbHoro raza. OCHOBHOE YpaBHEH
TEOPHUH UI€ATILHOTO ra3a
316 AOcoiroTHast TeMIiepaTypa Kak Mepa CpeHed Ku
nBukeHus yacTuil ra3a. [llkana remneparyp Kenb
3.1.7 VYpasuenue Knaneitpona — Menneneena. 3axoH /|
318 I"azoBble 3akoHBI. M30mpoliecchl B HaeaIbHOM Ta
BEIIECTBA: H30TepMa, U30X0pa, u3obapa
3.1.9 TexHuyeckue ycTpoicTBa: TEpMOMETP, OapoOMeETp
3.1.10 [IpakTuueckue paboTel. M3mepeHne macchl B
HccnenoBanue 3aBUCUMOCTH MEX]Ty ITapaMeTpaMu
OCHOBbI TEPMOJIMHAMMUWKN
391 TepmoauHamuueckass cucteMa. BHyTpeHHss
CUCTEMBI U CIIOCOOBI €€ N3MEHEHUs
390 KonuuectBo TemnoTsl u paboTa. BHyTpeHHss 3He
rasa
Bunsl  temnonepenauu: TEIJIONPOBOAHOCTD
323 TernoéMkocTh Tena. YnaenbHas TEIIOEMKOCTD
3.2 TEIUIOTHI IIPH TEIJIONEpeiayue
304 [IepBb1ii 3ak0H TepMoauHaMuku. [IpuMenenne ne
uzonpoueccam. ['paduueckas unteprperanus pad
TennoBble MamuHbl. [I[pyHUKNBL AEHCTBUS TEIUT
3.2.5 SHEPruM B TEIUIOBBIX MammHax. KosddumueHnt
KII[) TernoBoii mamunsl. Lukn Kapuo u ero KI1
196 Btopoit 3akon TtepmoamHamuku. HeoOpaTum

TernnoBble ABUTATENH. DKOJIOTHIECKUE TTPOOTIEMBI




3.2.7

TexHuyeckue yCTpOWCTBA: JABWUTATElb  BHYT

XOJIOOUJIbHUK, KOHAUIIUOHECD

3.2.8

[IpakTuueckue padboTsl. M3Mepenue yaenpHo Temn

###HPart## Al PETATHBIE COCTOSAHU A BEILIECBA. ®A30Bb

Hap006pa30BaHI/Ie N KOHACHCAIUA. I/IcnapeHI/Ie

331 napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KU
3.3.2 AOCOII0THAs M OTHOCUTENbHASI BIAXKHOCTh BO3AYX
333 Teépnoe Tenmo. Kpucrammmueckue u amMopQHbI
kpuctayoB. XXunkue kpucramibl. COBpeMEHHbIE
33 334 [InaBnenue u kpuctauzauus. Y aeibHas TEIUIOT
3.3.5 YpaBHEHHE TEIUIOBOTO OamaHca
TexHuyeckue ycTpoiicTBa: TUTPOMETP U ICUXPO
3.3.6 MOJYyYEeHUS! COBPEMEHHBIX MaTepuajoB, B TO
HAHOTEXHOJIOTUHU
3.3.7 [TpakTudeckue paboTel. M3mepenue BIaKHOCTH BO
4 SJIEKTPOAMHAMUKA
###HPart##OJIEKTPOCTATUKA
4.1.1 DnekTpu3anus Tell. JNeKTpudeckui 3apsi. JBa Bun
4.1.2 [IpoBOIHMKH, TUDIIEKTPUKHU U MOJTYPOBOAHUKH
4.1.3 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
4.1.4 B3aumopeiicTBue 3apsanoB. 3akon Kynona
415 Onextpuueckoe mnone. HanpskéHHOCTh  27eK
Cynepno3uuyy. JINHUK HanpsKEHHOCTHU DIIEKTPUY
4.1 4.1.6 Pabota cuit anextpocraruueckoro mosis. [lorennn
417 [IpoBoAHMKM W  JOUAJIEKTPUKA B MOCTOS
JlsnexTpuueckasi IpOHULEAEMOCTD
418 OnekTpo€éMkocTh. KoHaeHcaTop. OJIEKTPOEMKO
DHeprus 3apsHKeHHOT0 KOHeHCaTopa
TexHuueckue yCTpPOMCTBA: AJIEKTPOCKOI, 3JIe
4.1.9 3ammTa, 3a3eMJICHUE DIJIEKTPONPUOOPOB, KOHJ
MIPUHTEP
4.1.10 [IpakTrueckue paboTel. U3MepeHne 3meKTpoEMKOC
##Parf##TIOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3
4.2

4.2.1

VYcnoBusi CyliecTBOBaHUSI MOCTOSHHOTO JJIEKTPHU
Cuia Toka. I1ocTOSIHHBII TOK




422

Hanpsokenne. 3akon Oma 17151 yyacTka 1Lenu

4.2.3

BHCKTpI/I‘ICCKOC COIIPOTUBJICHUC. Y aennHOE COIIpoO

4.2.4

HOCJ’ICI[OB&TGHI)HO@, napajjiCJbHOC, CMCIIAHHOC C

4.2.5

Pabota snekrpuueckoro Toka. 3akoH J[xoyms — JI

4.2.6

MoOUIHOCTB AAEKTPHUUECKOTO TOKA

4.2.7

aneKTpoABIKyIas cuna (nanee — 3J1C) u BHyTpe
Toka. 3akoH Oma nansi MOJMHOW (3aMKHYTOMH) 2

3aMBbIKaHHC

4.2.8

DJeKTpOHHAas MPOBOJUMOCTb TBEPHABIX METAIIO
METaJJIOB OT TemrepaTypbl. CBepXIpOBOIUMOCTb

4.2.9

OnexTpuyeckuil TOK B BakyyMe. CBOICTBA JIEKTP

4.2.10

[TonynpoBonnuku. CoOCTBEHHAs U MpUMECHas! Mp
CaoiicTBa p-n nepexoa. [1oaynpoBOgAHUKOBBIE TP

4.2.11

DNEeKTpUUECKU TOK B  DJIEKTPOJIMTAX. DIie
DneKkTposn3

4.2.12

DJIeKTpUYECKUl TOK B razax. CamMoCTOSITEIbHbIN
PaznuuaHbIe THIIBI CaMOCTOSATENHHOTO pa3psa. Mo

4.2.13

TexHu4ecKue yCTpOMCTBA: aMIEpPMETP, BOJIBTM
3JIEKTPOHArpeBaTelbHbIe MPUOOPHI, IEKTPOOCBET
CONPOTUBIICHUS,  BaKyyMHBId  JMOJ, TEPM

HOJIynpOBOIIHI/IKOBI)If/'I AU0oa, raJlbBaHHUKa

4.2.14

[IpakTuueckue padboTsl. M3yueHne CMEIIaHHOTO C
M3mepenne OSJIC ucCTOYHMKA TOKa H©  €ro
Habmronenue snekrponuza

11 KUIACC
Kon
paszena Koanposepsiemoro 3;1emMeHTa IIpoBepsieMble 3J1€eMEHTHI COIEPKAHUS
4 OJIEKTPOIIMMHAMUKA
###Par#t##MATHUTHOE I1OJIE. DJIEKTPOMATHUTHAS U
43.1 ITocTosiHHbIE MarHUTHI. B3auMo1eicTBUE TTOCTO
4.3 MarnutHoe noJie. BekTop MarHMTHOM MHIYK
4.3.2 Jlvaun marauTHOM MHAyKHuu. KaptuHa nuHu
MTOCTOSTHHBIX MarHUTOB




MarauTHOE MOJ€ MNpoOBOJHHMKA C TOKoM. Ka

433 MPSIMOTO TPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEB
tokoM. OnbeIT Dpcrena. BzaumopeiicTBrue mpoBo
434 Cunia AMniepa, €€ Mo1yJib U HallpaBJICHHUE
435 Cuna Jlopenna, e€ moaynb 1 HampaBieHue. /(B
o B OJIHOPOJJHOM MarHUTHOM T10JI€. PaGoTa critbl
4.3.6 SIBnieHue HIEKTPOMAarHUTHON UHAYKIIUU
4.3.7 [ToTok BeKTOpa MArHUTHON MHAYKLIHUU
4.3.8 OJ1C unaykuuu. 3aKOH 31€KTPOMArHUTHON UH]
439 Buxpeoe anexrpuueckoe nose. IC unaykium
o TIOCTYNATENbHO B OJHOPOJHOM MAarHUTHOM TI0T
4.3.10 IIpaBuiio JIenna
43.11 NHayKTUBHOCTD. SIBIIeHME CaMOMHIYKIUHU. D/]
4.3.12 OHeprus MarHUTHOT'O MOJIs1 KaTYIIKU C TOKOM
43.13 DJIEKTPOMArHUTHOE TT0JIe
4314 TexHudeckne  yCTpOMCTBA:  IIOCTOSIHHBIE
o SJIEKTPOIBUTATENb, YCKOPUTENH DJIEMEHTAPHBIX U
[TpakTnueckue paboTel. M3yueHHe MarHuTHO
4.3.15 HccnenoBanue [eHCTBUS TOCTOSHHOTO Ma

HccnenoBanue siBIeHUS SHGKTPOMaFHHTHOﬁ HH

5 KOJIEBAHUS 1 BOJIHBI
#HH#HParttHMEX AHUYECKUE U DJIEKTPOMATI'HUTHBIE K
511 Konebarenbnast  cucrema.  CBoOomHbIC
kosnebanus. [lepuon, yactora, amrumuryaa u ¢a
5.1.2 [IpyxvHHBIA MasgTHUK. MaTeMaTHYECKUN MasIT
513 VYpaBHeHHE TapMOHUYECKUX KojeOanuil. Kune
OIMCaHUE KOJIEOATEIHLHOTO ABMKEHUS
51 [IpeBparnienue 3Hepruu Npu rapMOHUYECKUX K
514 KOJIeO0AHUI MCXOIHOW BEIUYHMHBI C aMIUTUTYIa
YCKOpEHUs
Konebarenbupiii  kOHTYp. CBOOOIHBIE 3JIEK
5.1.5 UeaTbHOM KOJIeOaTeIbHOM KOHType. AHAaJor
3IEKTPOMAarHUTHBIMU KoJieOanusMu. @opmya
5.1.6 3aKOH COXpaHEHMsI SHEPTUU B U/I€AJIbHOM KOJIE
5.1.7 BreiHyX/1eHHBIE MeXaHWueckue KosneOanus. Pe




BoIHyKI€HHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUSI.

5.1.8 ITepemenHsIil Tok. CHHYCOUAJIBHBIN IEPEMEHH
51.9 MOIIHOCTh MEPEMEHHOIO TOKA. AMIUIATYIHO
CHJIBI TOKA W HATIPSIKEHUS
Tpanchopmarop. IIpousBoactBo, mepemaya u
5.1.10 9HEPruy. DKOJOTUYECKUE PUCKU NPU NIPOU3BO
Kynbrypa ncnonab30BaHus 31E€KTPOIHEPTUU B IT
5111 Texnudeckue ycTpoicTBa: ceiicMorpad, di
3JeKTponepenay
[Ipaktuyeckue pabotel. MccnenoBanue 3a
5112 Kosie0aHuil Tpy3a Ha HUTH OT JJIMHBI HUTU U
MEPEMEHHOT0 TOKa B LEMHU U3 MOCJIEI0BATEIbH
KaTYyLIKU U PE3UCTOpa
#HHAPart#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE
591 MexaHuyeckue BOJIHBI, YCJOBHUSL PacCIpOCTp
pacrpocTpaHeHus U JyiHa BoJIHbI. [lonepeyHsl
522 ###Par### Nnrepdepennus u qudpakims Mexa
523 3Byk. CkopocTb 3ByKa. [ poMKOCTH 3ByKa. Bric
ONEKTPOMAarHUTHbIE BOJIHBI. Y CJIOBHS H3JIyde
524 B3aumHuasa opuentranus BektopoB E, B u v
BaKyyMe
59 CBoiicTBa  3JIEKTPOMArHUTHBIX  BOJIH:
525 noJisipu3anusi, audpakus, uHTepdepeHIms.
BOJIH
506 [[Ixana 371eKTpOMarHUTHBIX BOJH. [IpumeHen
TEXHHUKE U OBITY
597 [IpuHnune! paguocssas3u U TeneBuaeHus. Paau
3arpsAI3HEHUE OKPYXKAIOIIEH Cpeabl
TexHuueckue yCTpOWCTBa: My3bIKaJbHbIE U
5.2.8 JIMarHOCTHKA B TE€XHUKE W MEIULMHE, pajap,
anTeHHa, tenedon, CBU-neyp
#HPar#t##OIITUKA
5.3.1 [IpsAMosIMHEHOE pacIPOCTPAHEHUE CBETA B OJ1
53 539 OtpaxkeHue cBera. 3aKOHBI OTPAXKEHUS CBET
TJIOCKOM 3epKaiie
533 [Ipenomnenne cBeTa. 3aKOHBI MPETOMIICHUS CB




IPETOMIICHUS

534

Ilomnoe BHyTpeHHee oTpakeHue. lIpenenbHbIN

OTpPAXKCHUS

535

Hucnepcus ceeta. Cli0KHBIN cocTaB 0€10ro cB

5.3.6

Cobwuparolue u paccenBaroye JUH3bL. TOHKas
M OITHYeCKas cujga ToOHKOW mmH3bL Il
cOOMparIMX ¥ pPACCEeUBAIOIINX JIMH3AX.
YBenuueHue, JaBaeMoe JTUH30M

5.3.7

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON OIT

5.3.8

Wntepdepennus cera. KorepeHTHbIE HCTOY
MakCUMyMOB ¥ MHUHHUMYMOB B HHTepdepe

CHH(i)aSHbIX KOTCPCHTHBIX HCTOYHUKOB

539

Hudpakums cBera. [udpakuuonnas pemé

TJIABHBIX MAaKCHMyMOB TIIpH TaJeHHA MOH
TU(PaKIMOHHYIO PEIIETKY

5.3.10

[Honapusanus ceera

5.3.11

TexHuueckue yCTpPOMCTBA: OYKH, JIyIa,

anmapar, MHKPOCKOI, TEeJEeCKOI, BOJOKOHH
pemérka, moJspou]

5.3.12

[IpakTuyeckue pabotel. i3MepeHue mokasaress

CBOWCTB M300pakeHnii B MuH3ax. HaOmonenue

DJIEMEHTHI CTIEITUAJILHOM TEOPUU OTHOCUTEJID

6.1

I'panuubl TIPUMEHUMOCTH KJIACCUYECKOM Me

OTHOCUTCIIbHOCTU: HWHBAPHUAHTHOCTH MOIAYJIA

MPUHIUI OTHOCUTEILHOCTH DUHINTEITHA

6.2

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMe|l
JUINHBI

6.3

DHeprusi ¥ UMIYJIbC CBOOOHON YaCTHUIIBI

6.4

CBsi3b Macchl ¢ 3HepFHeI>i U UMITYJIBCOM CB06OI[

CcBOOOJHOI YaCTHULIBI

KBAHTOBAS ®U3UKA

7.1

#i#Par###JIEMEHTBI KBAHTOBOM OIITHUKU

7.1.1

®oronsl. ®opmyina [lnanka cBs3u sHeprun Ho
U UMITYJIbC OTOHA

OtkpeiTie U uccnenoBanue gororddekra. On

dororddekra




VYpaBuenne OiHmTeiHa it HoTOIPD

7.1.3
dororddekra
7.1.4 Hasnenue ceera. OnbiTel [1.H. JIebeneBa
7.1.5 XHUMHYECKOE IEHCTBUE CBETA
716 Texnuueckue ycrpoiicta: (oTtornement, (ot
o CBETO/IMO/
CTPOEHHME ATOMA
791 Mopnens aroma Tomcona. OnbiTel Pesepdopna
o aroma. [lnanerapHas MoJiesIb aTOMa
[Toctynatel bopa. M3nydenue u noriomenue ¢
7.2.2 OJHOTO YPOBHSI SHEpPruuM Ha Jpyrou. Bumsl
SHEPruM aToMa BOJI0po/a
7.2 793 BonHoBeIe cBoicTBa yactul. Bosubl ne bpoii
o nyanusM. J{udpakius 5JI€KTPOHOB Ha KPUCTAILT
794 CroHTaHHOE W BBIHYXKJCHHOE H3ITyuyeHHue. Yc
- nazepa
7925 TexHudeckue yCTpONCTBA: CHEKTpaJIbHBIM a
o KBAHTOBBIH KOMITBIOTED
7.2.6 [TpakTrueckue padotsl. HabmoaeHue muneitua
ATOMHOE s/1PO
7.3.1 MeTo/1b1 HAONIONEHUS U PETUCTPAIIUH SJIEMEHT
OtkpbiTue paanoaktuBHOCTH. OnbIThl Pesepd
7.3.2 paanoakTUBHOTO u3iMydeHus. CBOMCTBa aib
BnustHue pagmoakTHBHOCTH HA JKUBBIE OpPTaHU3
733 OTtkpbiTHE TpOTOHA U HeWTpoHa. HykinoHHas
o WUsanenko. 3apsn sapa. MaccoBoe uucio sapa.
734 Anbda-pacnaa. ONEKTPOHHBIH U TMO3UTPO
73 o U3IydeHHe. 3aKOH PaJroaKTUBHOIO pacaia
7.3.5 OHeprus CBA3M HyKJIOHOB B sifipe. SInepHble cuil
7.3.6 SAnepusie peakiuu. [lenenue u cUHTE3 g1ep
737 Snepubiii peaktop. TepMmosaepHBI CHHTES.
o AJIEPHON DHEPTETUKH. DKOJOTHYECKHE ACTIEKTHI
738 DneMeHTapHble 4YacTulbl. OTKpBITHE IO
o B3aUMO/ICHCTBHUS
739 TexHuueckue yCTpOMCTBA: JO3UMETP, Kamepa

aroMHas Oom0a




[Ipaktuueckue pabotsl. HMccnenoBanue Tp

7.3.10
dororpadusim)
OJIEMEHTBI ACTPOOU3NKHA
g1 Bun 3Bé3gHoro Heba. Co3Be3musi, SIPKUE 3BE
' JIBU>)KEHUE
29 Conneunas cucrtema. IlnaHersl 3eMHON Tpyn
' CITyTHUKH, KApJIUKOBbIE TUIAHEThl. Maible Tena
8.3 Comnre, potochepa u atmocdepa. CoHeuHas
8.4 Wcrounuk sneprun ConHua v 3B€37
3BE31bI, MX OCHOBHBIE XapPAKTEPUCTHKHU:
8.5 TEMIIepaTypa, HX B3aUMOCBs3b. [luarpamm
' CBETHUMOCTELY». 3BE3NbI IVIABHOM MOCIIENOBATEINb
CBETUMOCTb» JUIs 3BE3]] TJIaBHOM MOCIe0BaTENb
2.6 ###Par###Buytpennee crtpoenue 3BE3a. Co
' NPOUCXOXKJIEHNU U 3BoIroLMK CostHIa U 3BE311. O
Mnineunsii Ilyte — nHama [amaktuka. Croup
8.7 pacrnpeneneHue 3BE3/, raza u nbuid. [lomox
["anakTuke. [Tnockas u chepudeckas moacucTe
2.8 Tunbel ramaktuk. PanvoranakTuku u KBazap
' TaJaKTUK
Bcenennas. Pacmmmpenne BceenenHnoid. 3akoH
8.9 Bo3spact u panuyc Becenennoit, reopust bosbii
Bcenennoi». PenukToBoe n3nyyeHue
210 Macmirabnass  cTpyktypa Bcenennoit. M

po6JiIeMbl aCTPOHOMUHU




YYEBHO-METOJJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
HUHTEPHET
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