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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no ¢usuke 0a30BOTO YpOBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUI 1 TpeOOBaHUH K pe3ysIbTaTaM
OCBOEHHSI OCHOBHOM 00pa3oBaTenbHO mporpaMmsbl, npeacraBieHHbIx B PI'OC
COOQO, a Ttakxe c yuérom (enepanbHOi paboyeil mporpamMmbl BOCHHUTAHHS U
KOHLEMUUU NpenojaBanus yueOHoro npeamera «dusmnka» B 00pa3oBaTeIbHbIX
opraumsaiusax  Poccuiickonn — denepanuy, — peaIM3yIOIIUX  OCHOBHBIC
oOpa3oBaTeIbHbIE IPOTPaAMMBI.

Copepxanue mnporpaMMbl 1O (U3MKE HAIpaBiIeHO HAa (OPMUPOBAHUE
€CTEeCTBEHHO-HAYyYHOM KapTHHBl Mupa oOyuaronuxcs 10-11 kmaccoB mpu
oOyuenun uX (usuke Ha ©0a30BOM YypOBHE Ha OCHOBE CHCTEMHO-
HesTeNbHOCTHOTO  moaxona. [Iporpamma 1o (u3MKE  COOTBETCTBYET
tpeboBanusamM PI'OC COO k miIaHUPyeMbIM JMYHOCTHBIM, MPEIMETHBIM H
METanpeIMETHBIM pe3yJbTaTaM O0yUEHHUs, a TAKKE YUYUTHIBAET HEOOXOAUMOCTh
peanu3aluu  MEXNPEIMETHBIX CBs3eil (QU3MKM C €eCTECTBEHHO-HAyYHBIMU
y4eOHBIMU TIpeaIMeTaMHu. B Hell ompenensitoTcss OCHOBHBIE WENH H3YyYEeHHUS
(Gbu3MKKM Ha ypOBHE CpeHEr0 00Iero oopa3oBaHus, IIIAHUPYEMbIC PE3YIbTAThI
OCBOCHHUS Kypca (DU3MKU: JIMYHOCTHBIC, METalpeIMeTHble, MpeIMETHbIE (Ha
0a30BOM ypOBHE).

[Iporpamma no Qpu3uKe BKIIOYAET:

e IUIAaHUPYEMbIC pe3yJbTaThl OCBOCHHS Kypca (¢Gu3MKM Ha 0a30BOM

ypOBHE, B TOM UYHMCJI€ MPEeIMETHbIE Pe3yIbTaThI 10 TojaM 00y4eHus;

e cojepxaHue yueOHoro npeamera «dusuka» mo rogam o0yueHus.

@du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPUPOJIbI, BHICTYMAas B
KayecTBe Y4YeOHOro MpeJMeTa B IIKOJIe, BHOCHUT CYIIECTBEHHBIH BKIJIaJl B
cucteMy 3HaHUH 00 okpyxkatomeM wupe. IlkonbHbI Kypc (u3uku —
CUCTEMOOOPA3YIOMIMI  JUIsI  €CTECTBEHHO-HAYyYHBIX Y4YEOHBIX IMPEAMETOB,
MOCKOJIbKY (hU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB M SIBJICHHIA,
U3y4aeMbIX XUMHEH, Owojormed, u3nyeckor reorpadueil U acTpOHOMHEH.
Hcnonb3oBanue W aKTUBHOE MPUMEHEHHE (PU3MUYECKUX 3HAHUN OIpeaeseT
XapakTep W pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJOTUH B cepe HSHEPreTuKH,
TPaHCIOPTa, OCBOCHUSI KOCMOCA, MOJIYyYEHHsS] HOBBIX MATEPUANIOB C 3aJaHHBIMU
cBoMicTBaMHU ® Jpyrux. W3ydeHwe (QU3MKKH BHOCUT OCHOBHOM BKJIaJ B
dbopMHUpOBaHUE €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa O0Oydarouuxcs, B
dbopMupoBaHUE YMEHUW TNPUMEHATH HAYYHBI METOJN TIO3HAHUS TpHU
BBINIOJIHEHUH UMH Y4€OHBIX HCCIIEOBaHU.

B ocHOBy kypca ¢u3MKM 11 YPOBHS CpPEIHEro 00IIero oOpa3oBaHUs
IIOJIOXKEH PsI HJEH, KOTOpbIE MOXHO paccMaTpUBaTh KaK IPHUHIMUIBL €ro
IIOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypcC SIBISETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX Pa3lesioB (PU3MKH, BKIIOUAET
KaK BOTPOCHI KJIACCHYECKOW, TaK U COBPEMEHHOUN (PU3UKH.

Hoesn cenepanusayuu. B cooTBeTCTBUU C HEWl Marepuan Kypca (U3HKH
o0beIMHEH BOKpYr (u3nueckux Teopuid. Beaymum B Kypce sBisercs
(dopmMupoBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U
ToJIe.

Hoesa cymanumapuzayuu. EE peanuzanus NpeaIosiaraeT MCIOJIb30BaHUE
I'YMaHHUTapHOr0 MOTEeHIHaa (PU3MYECKOW HAyKH, OCMBICIICHUE CBSI3U Pa3BUTHS
bu3uKn C pa3BUTHEM OOIIECTBAa, a TaKXKE C MHPOBO33PEHUYECKUMHU,
HPaBCTBEHHBIMH M 3KOJOTMYECKHUMH MPOOIEMaMH.



Hoess npuknaownoii uanpasenennocmu. Kypc ¢Gu3uku mpeamnosiaraet
3HAKOMCTBO C IIUPOKAM KPYIrOM TEXHHYECKHX M  TEXHOJOTHYECKUX
MIPUIIOKEHU M U3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes »osxonocuzayuu peanusyercs MNOCPEIACTBOM BBEIEHHUS 3JIEMEHTOB
collep KaHMs, TOCBAMIEHHBIX SKOJOTUYECKHM TIpOoOJIeMaM COBPEMEHHOCTH,
KOTOPBIC CBS3aHBI C PA3BUTUEM TEXHUKHA M TEXHOJIOTHH, a TaKkKe 00CYXICHHS
npoOjieM  palfoHaIbHOTO  MPHUPOAOIOJIB30BAHUA M JKOJIOTHYECKOH
0€30MacHOCTH.

CTep >XKHEBBIMH 3JIEMEHTaMHU Kypca (PM3WKH Ha YPOBHE CPEIHET0 OOIIero
oOpa3oBaHus SIBISIIOTCSA PU3NYECKUE TEOpUH ((POpMUPOBAHUE TTPEACTABICHUM O
CTPYKTYpE TIOCTpOCHUS (PU3NYIECKO Teopuu, poi (yHIaMEHTAJIBHBIX 3aKOHOB
W TPUHIUIIOB B COBPEMCHHBIX IMPEACTABICHHUSAX O TMPUPOJE, TpaHHUIAX
NPUMEHUMOCTH TEOPHM, JJI1 OIHWCAHUS €CTECTBCHHO-HAYYHBIX SBJICHUH U
IIPOIIECCOB).

CHCTEMHO-/ICSITCIIBHOCTHRIM TOAX0 B Kypce (HU3UKH peaTu3yeTcs
OpeXxae BCero 3a CYET OpraHm3alliil SKCIEPUMEHTAIBHOW JeSTEIBHOCTH
oOyuvaromuxcs. /s 6a3oBoro ypoBHsS Kypca (PU3UKH — ATO HMCIOJIb30BAHHE
CUCTEMBbI ()POHTATBHBIX KPATKOBPEMEHHBIX 3KCIEPHUMEHTOB M J1a0OpPaTOPHBIX
paboT, KOTOphle B TporpaMme Mo (u3uke OOBEIWHEHBI B OONIUH CIIHMCOK
YUCHUYECKHX TMPAKTUYCCKUX paboT. BeimeneHne B yKa3aHHOM IEepeyHE
71a00paTOPHBIX pabOT, MPOBOJIUMBIX JIISI KOHTPOJISI U OIICHKH, OCYIIECTBIISICTCS
y4yacTHUKaMu  00pa3oBaTENILHOrO IMpoIecca MCXOAs M3  0COOeHHOCTEn
IUTAHMUPOBAHUS W OCHAIleHUs KaOuHeTa ¢u3mku. [Ipm 3TOM obecrieunBaercs
OBJIaJIcHNE OOYYaIOIUMHUCSI YMEHUSMU TPOBOAUTH KOCBEHHBIE HW3MEPEHMS,
UCCJIEIOBAHUS 3aBUCUMOCTEN (DU3UYECKUX BEJTUYMH M TIOCTAHOBKY OIIBITOB IO
IPOBEPKE MPEAJIOKEHHBIX THITOTE3.

Bonbiioe BHUMaHHE yACISAETCS PEIICHUIO PACUCTHBIX M KadeCTBEHHBIX
3anay. [Ipu aTOM A1 pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCA 3a7]a4H C SIBHO
3alaHHON  (U3HYECKOW MOJENbI0, TO3BOJIAIONINE MPUMEHSATh HW3YUYEHHBIC
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjelia Kypca, TaKk U MHTETPUpPYys
3HaHMSI W3 pas3HbBIX pasfaenoB. JIIs KadyecTBEHHBIX 3a7a4 MPUOPUTETOM
ABIIAIOTCS 3a/JaHusi Ha OOBICHEHHE MPOTEKaHWs (DUINYECKUX SBICHUU W
IIPOIIECCOB B OKPYKAIOIICH KU3HHU, TpeOyrolue BeIOOpa (GU3MUECKON Mojenn
JUTSL CUTyaIlu TPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa.

B coorBerctBun ¢ tpeboBanmsimu PI'OC COO k wmaTtepuanbHO-
TEXHUYCCKOMY OOECIedYeHHI0 Y4eOHOTo Imporiecca 0a3oBBIM YpPOBEHb Kypca
¢u3nKu Ha ypOBHE CpemHero oOImero o0pa3oBaHUsA JODKEH H3Yy4aThCs B
YCIIOBUSX MPEIMETHOTO KaOMHeTa (PU3UKH WM B YCIOBUAX MHTETPUPOBAHHOTO
KaOWHeTa TPEeJIMETOB €CTeCTBEHHO-HAYYHOro IHKiIAa. B kaOuHeTe (Qu3NKu
JOJKHO OBITh HEOOXOaUMOE JTabopaTOpHOE OOOpYIOBAaHWE MJIS BHITIOJHEHUS
YKa3aHHBIX B TPOrpaMMe MO (PU3MKE YICHUYECKUX MPAKTUYECKUX PAbOT
J€MOHCTPAaLlMOHHOE 000pyI0BaHHE.

JlemoHcTpanmonHoe obOopynoBaHue QopMupyercss B COOTBETCTBHHM C
MPUHIIMIIOM MHWHHMAJIBHON JIOCTATOYHOCTH H O00ECTEeYMBAaEeT MOCTAHOBKY
MEPEUYNCICHHBIX B TpOrpaMMe MO (HU3UKE KIFOUEBBIX JIEMOHCTPALMHA IS
WCCJICIOBAHUS W3YYaeMbIX SBJICHHA W TMPOIECCOB, DJMIUPUYECKUX U
(byHIaMEeHTaTbHBIX 3aKOHOB, HX TEXHHYECKUX MPUMEHCHU.

JlabopaTtopHOoe 00OpymOBaHHME [JIsi YUYEHWYECKUX MPAKTHYECKUX padoT
dbopMupyeTCst B BHJIe TEMATHIECKUX KOMIUIEKTOB U 00€CIIeYnBaeTCs B pacuére
OJTHOTO KOMIUIEKTAa Ha JABYX OOyYarOMIMXCSA. TeMaTH4ecKhue KOMIUICKTHI
J1a00paTOPHOTO OOOPYAOBAaHMS JOJDKHBI OBITh MOCTPOCHBI HAa KOMIUIEKCHOM



WCIIOJIb30BaHUU aHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
MU3MEPUTENBHBIX CUCTEM B BHUJI€ IUGPPOBBIX JIa0OpaTOPHUH.

OCHOBHBIMHM LIEJISIMHU U3y4€HUS (PU3UKH B 00LIEM 00pa30BaHUHU ABIISAIOTCS:

e (opmupoBaHHEe MHTEpEeca U CTpEeMJIEHUS OOy4YaromMXCAd K HaAy4YHOMY
U3YUYEHUIO TIPUPOJIbI, PA3BUTHE WX WHTEIJIEKTYaJbHBIX U TBOPYECKHUX
CIIOCOOHOCTEH;

e pa3BUTHUE TMPEJCTABICHUM O HAYYHOM METOJE IIO3HAHUS U
(opMHUpOBaHUE UCCIENOBATEIBLCKOIO OTHOIICHHUS K OKPY)KarOIIUM
SIBJICHUSIM;

e (opmMupoBaHHE HAy4YHOIO MHUPOBO33PEHUSI KaK pe3yjbTaTa H3yYEHHUS
OCHOB CTPOEHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (PU3UKU;

e (QopMHpOBaHHE YMEHUNU OOBSICHITH SBJICHUS C HCIOJIB30BAHUEM
(bU3UYECKUX 3HAHUN U HAYYHBIX JJOKA3aTEIbCTB;

e (QopMHupoBaHUE TIPEACTABICHUM O PO (HU3UKHU ISl PA3BUTHUS IPYTUX
€CTEeCTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTHH.

JlocTrkeHue 3TUX 1efieil 00ecreunBaeTCs PelIeHUeM CIEAYIOINX 3a/1a4 B

npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro 001iero 0opa3oBaHus:

e TMPUOOpPETEHHUE  CHUCTEMbl  3HaHUM 00  0o0mMX  (PU3HUUECKUX
3aKOHOMEPHOCTSIX,  3aKOHaX, TEOpHAX, BKIHOYAs  MEXaHHUKY,
MOJICKYJISIDHYIO (U3UKY, JJICKTPOJMHAMHUKY, KBAaHTOBYIO (U3UKY U
AIIEMEHTBI acTPODU3UKH;

e (QopMHpOBaHHE YMEHUM TIPUMEHATh TEOPETHUYCCKUE 3HAHMS JUIS
0oObsSICHEHUS (PU3UYECKUX SBJICHHUH B TMPUPOAEC U IS TPHUHATHUS
NPaKTUYECKUX PEIICHHUI B TOBCETHEBHOW KU3HH;

e OCBOCHHME CIOCOOOB pEHICHUS pPa3IUYHBIX 3aJad C SIBHO 3aJaHHOM
duznuecko MoJeNblo, 3aJad, MOJAPa3yMeBAIOUIUX CaMOCTOSTEIbHOE
co3ganue Gu3NUecKol MOJACIH, aJIEKBAaTHON yCIOBUSM 3a/1a4H;

e TMOHUMaHUE (PUBNYECKUX OCHOB M MPHUHIIUIIOB JEHCTBUS TEXHUYECKHUX
YCTPOWCTB M TEXHOJOTMYECKUX IMPOLECCOB, HUX BIUSHUAA Ha
OKPYKaIOUIYIO CpENY;

e OBJIAJICHHE METOJAMU CaMOCTOSATEIbHOIO MNIAHUPOBAHUS U MPOBEICHUS
(bu3MUeCKNX SKCIEPUMEHTOB, aHAJIM3a U MHTEpIIpeTaluy nadopmanuu,
ONpeIeNICHNs] JOCTOBEPHOCTH MOJTYUYEHHOTO PE3YJIbTaTa;

e CO3JaHHE YCJIOBUI JUTA pa3BUTHSA YMEHUI MIPOEKTHO-
UCCIIE0BATEIBCKOM, TBOPUECKOU AEATEIbHOCTH.

Ha m3ydenne ¢usuku (0a30BbI ypOBEHBb) HAa YPOBHE CPEIHETO OOIIETO
oOpazoBanus otBoauTcs 136 wacos: B 10 kimacce — 68 yacoB (2 yaca B HEJEINIO),
B 11 xacce — 68 yacoB (2 4aca B HEJENIO).

[Ipennaraemseiii B mporpamMmme 1o (U3MKe MEepedeHb JTa0OpaTOPHBIX H
MPAKTUYECKUX PadOT SBISETCS PEKOMEHIOBAHHBIM, YYHTENb JelaeT BBIOOD
MPOBENICHNUS JTA0OPATOPHBIX PA0OT M OMBITOB C YYETOM WHIUBUIYATbHBIX
0COOEHHOCTEH 00YyUaIOIUXCS.

VYueOnniii kypc ¢m3uka B 10-11 kmacce peanmusyercs Ha Oasze «Touku
pocTay.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI'0 TO3HAHMS

®u3nka — Hayka o npupoze. HayuHble METOMBI MMO3HAHUSA OKPYKAIOILIETO
Mupa. Ponp skcnepuMeHTa W TEOPUM B MPOLECCE MO3HAHUS IPUPOIBI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue GpU3NUECKUX SIBICHUHN U nipolieccoB. HayduHblie runoTessl.
duznyeckue 3aKOHbl M TEOpPUH. ['paHUIBl TNPUMEHUMOCTH (U3HUECKUX
3aKOHOB. [IpuHIIUII COOTBETCTBUSI.

Ponb u Mecto Gpusnku B GOpMUPOBAHUHN COBPEMEHHON HAYYHON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIOJIEN.

Jlemoncmpayuu

AnanoroBele ¥ 1UGPOBBIE H3MEPUTENIbHBIE NMPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanunyeckoe ABWKEeHUE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBUXKCHUS.
Cucrema otcu€ta. TpaekTopusi.

[Tepemernienne, CKOpOCTh (CpeHSsI CKOPOCTh, MTHOBEHHAs CKOPOCTH) U
YCKOPEHUE MAaTepUaIbHOW TOYKH, UX MPOCKIIMU HA OCH CUCTEMbI KOOpJUHAT.
CiioxeHue nepeMenieHu U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOPEHHOE MpsIMOJIMHENHHOE NBrkeHue. ['paduxu
3aBUCUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHHS, IMYTHU M TNEpeMEUICHUS
MaTepuaibHON TOYKU OT BPEMEHH.

CBoboaHoe mazieHre. Y CKopeHre CBOOOTHOTO IMaICHHUS.

KpuBosmHeitHoe paBwkeHune. JIBH)KEHHE MaTepHaIbHOW TOYKH IO
OKPY’KHOCTU C TIOCTOSIHHOM IO MOJYJII0 CKOPOCTHIO. YTJIOBas CKOpOCTb,
JTuHeWHas ckopocTh. Ilepmoa m vactora obOpameHus. LleHTpocTpemuTeapHOE
YCKOpPEHHE.

TexHuueckue YCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHUE: CIUIOMETP,
JBH)KEHUE CHAPSJIOB, ILICMTHBIC U PEMEHHBIC TTepeaadn.

Jlemoncmpayuu

Monenb CHUCTEMBI OTCYETA, WJUTIOCTpAITUs KMHEMaTHYECKUX
XapaKTEPUCTUK JIBUKECHUS.

[IpeoGpazoBanre IBUKEHUHN C UCTIOJIB30BAHUEM MTPOCTHIX MEXaHNU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGmronenne aBwkeHus Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenne yckopeHust CBOOOTHOTO ITaICHUS.

Hanpapnenne ckopoCcTH Npu JBUAKECHUU MO OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomwi

N3yyeHne HEpaBHOMEPHOTO  JBMXKEHHS C LEJIBK0  ONPEACICHHS
MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOLIEHUS MEXIY NYTAMH, MPOMJACHHBIMU TEJIOM 3a
MOCJICAOBATEIbHBIE PABHBIE MPOMEXKYTKH BPEMEHHM IPHU PaBHOYCKOPEHHOM
JNBH>KEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3ydeHne nBUKEHHS MIapuKa B BA3KOU )KUIKOCTH.

N3yuenue nBuxeHus tena, OPOIIEHHOr0 TOPU30HTAIIBHO.



Tema 2. /lunamuka

[Ipunuun otHOocutTenbHOCTH [amunes. IlepBeii  3akoH  HbroToHA.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cwuna. Ilpunuun cynepno3uuuu cwi. Bropoil 3akoH
Herotona gna MarepuanpHoM TOYKH. Tperuii 3akoH Herootona i
MaTepUaIbHbIX TOUECK.

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

Cwuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buawl Tpenus (mokosi, CKOJbXeHUs, kKadueHus). Cuiia TpeHwHs.
Cyxoe Tpenue. Cuna TpeHHs CKOJIbKEHUS U cuiia TpeHus nokosi. Koagduument
TpeHus. Cuia CONpOTUBIICHUS TIPU JIBUKEHHUM TeJa B )KUIKOCTH WIIN rase.

[TocTynaTenpHOE U BpalaTeabHOE ABMKEHUE a0COIFOTHO TBEPIOTO TEa.

MOMEHT CHJIBI OTHOCUTENBHO OcCH BpaiieHus. Ilmedo cuibl. YcmoBus
paBHOBECHS TBEPAOTO TENA.

TexHuueckue yCTpOWCTBA M TMPAKTUUECKOE MPUMEHEHUE: MOIAUIUITHUKH,
JBU)KEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBrieHNE MHEPLIH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CioxxeHue Cui.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT AehOpMaIIHH.

HesecomocTs. Bec Tena npu ycKOpeHHOM MOABEME U MaJICHHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIBKECHUS.

VYcnoBus paBHOBecus TBEpIOro Tena. Buasl paBHOBeCHS.

Vuenuueckuii sxcnepumenm, n1abopamopHvie pabomol

N3yuenue aBmxeHus Opycka 1o HaKJIOHHOU MIIOCKOCTH.

HccnenoBanne 3aBUCHMMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIUX B IIPYKUHE U
pe3HOBOM 00pasiie, OT ux AedopMaIium.

HccnenoBanne yciaoBUM paBHOBECHS TBEPAOrO Tejla, HWMEKOIIETO OCh
BpallCHUSI.

Tema 3. 3axkonwvl coxpanenusn 6 mexaHuke

NMnynbec mMarepuaibHOM TOYKH (Tena), CUCTEMbl MaTE€pPUAIbHBIX TOYEK.
NMnynbc cuiibl 1 U3MEHEHHE UMITYJIbCA Tea. 3aKOH COXPAHEHUS UMIIYJIbCA.
PeaktrBHOE 1BHXKEHUE.

PaGota cuiibl. MOIITHOCTD CHJTBI.

Kunernueckast sHeprusi maTepuaqbHOM TOYKH. Teopema 00 H3MEHEHUU
KUHETUYECKOU YHEPTUH.

[ToreHumanbpHas BHEPrusl. [ToreHumnanpHas SHEPrust YIIPYTO
nehopMHUpPOBAaHHON TpyXuHBL. [loTeHNHWanbHas »dHEprus Tejaa BOIU3H
MMOBEPXHOCTH 3EMIJIH.

[loTennmanpHple W HEMOTEHIMANbHBIE  cuUibl.  CBsS3pb  pabOTHI
HENOTCHUUAIIBHBIX CWJI C U3MEHEHUEM MEXAHWYECKOM SHEPTrUH CUCTEMBI TEI.
3aKOH COXpaHEHHS] MEXaHUYECKOU SHEPTHUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckne yCTpOMCTBA U MPAKTUUECKOE MPUMEHEHUE: BOJOMET, KOMED,
MPYXKUHHBIM TUCTOJIET, JBU)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpPaHEHUS UMITYJIbCA.



PeakTtnBHOE NBUKEHUE.

[lepexo MOTEHIMATBHON YHEPTUU B KUHETUYECKYIO U 0OPATHO.

Vuenuueckuii akcnepumenm, 1abopamopHsie pabomol

N3ydenne abCONIIOTHO HEYNPYroro yaapa ¢ MOMOIIbIO JBYX OJMHAKOBBIX
HUTAHBIX MAaATHUKOB.

UccnenoBanue cBsizu pabOThl CUJIBI C HU3MEHEHHEM MEXaHMYeCKOUH
SHEPIUM TEJIa Ha PUMEPE PACTSIKEHUS PE3UHOBOTO KI'yTa.

Paszpnen 3. MouiekyisipHasi pU3NKa M1 TEPMOAMHAMMKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOXKEHHUSI MOJICKYJISIPHO-KUHETUUECKOW TEOpUU U HUX
ombITHOE oOOocHOBaHue. bpoyHoBckoe nBwxkenue. [uddysus. Xapakrep
JIBW)KEHUS WU B3aUMOJICMCTBUS 4YacTHI[ BellecTBa. MOJEIUM CTPOCHUS Ta3oB,
KUJKOCTEH M TBEPJBIX TET U OOBSICHCHUE CBOWMCTB BEIIECTBA HAa OCHOBE ITHX
mozeneil. Macca u pasmepsl Monekyn. KomudectBo BemiectBa. lloctosHHas
ABorazpo.

TennoBoe paBHOBecue. Temnepatypa u e€ wu3Mepenue. Illkana
temnepatryp Llenbcus.

Mopgens wuaeanbHoro raza. (OCHOBHOE ypaBHEHHME MOJIEKYJISIPHO-
KUHETUYECKON TEOpHUM HACAIbHOTO raza. AOCONIIOTHas TeMIlepaTypa Kak Mepa
CpeHEe KMHETHMYECKOW SHEPruM TEIUIOBOTO JBMKEHHUs vacTull raza. Illkama
temnepatryp KensBuna. ['a3oBeie 3akoHbl. YpaBHeHue MenaeneeBa—
Knaneiipona. 3akon JlaneroHa. M3omnpoiiecchl B Ha€aabHOM ra3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM  BemiecTBa. [ paduyeckoe TMpeACTABICHHE H30IMPOILIECCOB:
U30TepMa, U30X0pa, n3odapa.

TexHuueckne yCTpOMCTBa W MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Ilemoncmpayuu

OneIThI, TOKa3bIBAIOIIME IUCKPETHOE CTPOEHHE BeliecTBa, (oTorpaduu
MOJIEKYJI OPTraHUYECKUX COEAUHEHHUI.

OmnbiTel 0 U Gy3Un KUIKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO JABUKECHHUSI.

Mopnaens onbita ITepHa.

OnbIThI, JIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEKMOJIEKYJIISIPHOTO
B3aMOJICHCTBHS.

Mogens, HIUTIOCTPUPYIOLIAs TPUPOY JABJIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIONIUME YPaBHEHHE COCTOSIHUSI HJEabHOIO Tasa,
U30IIPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Ornpenenenue Macchl BO31yxa B KJIACCHOW KOMHATE HAa OCHOBE M3MEPEHUI
00BEMa KOMHATHI, TaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne  3aBUCHUMOCTM  MEXKIY  apaMeTpaMH  COCTOSIHUSA
Pa3peKEHHOrO rasa.

Tema 2. OcHosbl mepmooOuHaAMUKU

TepMmoanHamuueckas cucTeMa. BnayTpennss JHEPTUs
TEPMOJAMHAMUYECKON CHUCTEMBI W CHOCOOB €€ wu3MeHeHusa. KomnnuecTBo
TEIUIOTHI W pabota. BHYTpeHHSsI SHEPrus OJHOATOMHOTO HACAIBHOTO Trasa.
Buzapl Temonepenadn: TEIIONPOBOIHOCTh, KOHBEKLINS, U3IyUYeHUE. Y IebHAA
TEIIOEMKOCTh BellecTBA. KOIMYeCcTBO TEMIOTHI PH TEILIONEpEIaye.



[lonstue o0 agmabatHOM mporecce. llepBblii 3aKOH TEPMOIUHAMUKH.
[IpumeHeHue mepBOro 3aK0Ha TEPMOJUHAMUKH K H3ompolieccaM. ['paduueckas
MHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTh IpoLieccoB B IPUPO/IE.

TemoBble  MamuHbL.  [IpUHIUIBI ~ AEWCTBUSA  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi sHEpruM B TEIUIOBBIX MamuHax. KoadduimeHt mnosiae3Horo
nevctBus TeruioBod mamuHbl. [lukn KapHo u ero xkosd@puiiveHT mosie3HOro
JEUCTBUS. DKOJOTUYECKHUE MPOOJIEMBbI TETLNTIOIHEPTETUKH.

TexHudeckne ycTpoHCTBA W MPAKTUYECKOE TMPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CrOpaHus, OBITOBOM XOJIOIMIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW DHEPrUM Tejia MPU COBEPIICHUU PAaOOTHI: BBLIET
npoOKU U3 OYTBUIKK TOJ JIEMCTBHEM CXKAaTOrO0 BO3/yXa, HarpeBaHue 3¢upa B
JATyHHOU TpyOKe myTéM TpeHus (BUICOAECMOHCTpAITH).

N3menenne  BHyTpeHHEW  dHeprum  (TemmepaTypbl) Tejaa  MpHU
TEIIonepe1aye.

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

Mopaenn mapoBoil TypOWHBI, JBUTATENII BHYTPEHHETO CropaHus,
PEaKTUBHOTO JIBUTATEIIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenue yaenbHOM TEMIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeuwecmea. Dazoevie nepexoovl

[Tapoobpa3zoBanue u koHneHcanus. Mcnapenne u kunenue. AOcomtoTHAs
U OTHOCHUTENbHAs BIAXHOCTh BO3Ayxa. HacklmeHHbll nap. YaenpHas Temiora
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUS.

Teépnoe teno. Kpucramnuyeckue u amopdHbie Tena. AHU3OTPOIUS
CBOMCTB KpucTtaimioB. JKuakwe kpuctamibl. COBpEMEHHbIE MaTepHUalbl.
[InaBnenue u kpucTaaIu3anus. Y aenbHas TemioTa miasienusa. Cyonumarus.

VYpaBHeHHUE TEIIOBOTO OanaHca.

TexHuueckne ycCTpOWCTBA U MNPAKTUYECKOE MPUMEHEHHE: TUTPOMETP H
IICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUU MOJIYUYEHUS COBPEMEHHBIX MaTEPHUAJIOB,
B TOM YHCJIE HAHOMATEPHaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHus BIaXXHOCTH.

HaGmronenne HarpeBaHus U MIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJLIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. JiekTpoAUHAMHUKA

Tema 1. dnekmpocmamuxa

DOnekTpu3auusi Ten. JJIeKTpUuyYecKuid 3apsiA. JlBa BHAAa 3IIEKTPUUECKUX
3apsinoB. [IpOBOAHUKM, MUAIEKTPUKUA U TOIYNPOBOJHUKHU. 3aKOH COXPaHEHUS
AJEKTPUYECKOTO 3apsaa.

BzaumopeiictBue 3apsgoB. 3akoH Kynona. ToueuHbll »ieKTpUyYECKUit
3apsaa. Dnekrpudeckoe nose. Hanpssk€HHOCTh anexkrpudeckoro nois. [Ipunoun
CyHEPIIO3ULUHU AIEKTPUUECKUX MIOJIEH. JInHun HaIps>KEHHOCTH
BJIEKTPUYECKOTO TTOJIS.



PaGora cun osnekrpocratuueckoro moissg. [lorenuman. PasHocTh
noTeHuanoB. [IpOBONHMKM W JUAIEKTPUKH B 3JIEKTPOCTATUYECKOM IIOJE.
JlupnekTpuyeckas NPOHULAEMOCTb.

DIIEKTPOEMKOCTb. Konpencarop. DIIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsHKEHHOTO KOHJEHCATOpA.

TexHuyecKkre yCTpOMCTBA U NPAKTUYECKOE IIPUMEHEHME: D3JIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATUUECKasl 3alllUTa, 3a3€MJICHHE SJIEKTPONPUOOPOB,
KOHJICHCATOP, KONMMPOBAJIbHBIN anIapar, CTpPYUHBIN IPUHTEDP.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEJ.

DIIEKTPUUECKOE TIOJI€ 3aPSIKEHHBIX TEJl.

[TpoBOJHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

JIMANEKTPUKH B AIIEKTPOCTATUUECKOM TIOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IUIOLIAIH
IJIACTUH, PACCTOSIHUS MEXKIAY HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIeHCATOpa.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenne 31eKTpo€MKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwiii 31exkmpuueckuil mox. Toku 6 paziuunwix cpedax

DJIEKTPUUYECKUM TOK. YCJIOBUS CYHIECTBOBAHMSI JJICKTPUUECKOTO TOKA.
Uctounnku Toka. Cuna toka. [ToCTOSSHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 ydacTKa LEMH.

DIEKTPUUECKOE CONPOTHUBJIEHUE. YIEIbHOE CONPOTHUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COEIUHEHNE IIPOBOIHUKOB.

Pabora »anexrtpuueckoro Toka. 3akoH Jxoyns—JleHma. MoiHOCTB
AJIEKTPUYECKOTO TOKA.

DNEeKTpOABWKYIIasl CUJIa U BHYTPEHHEE CONPOTUBJIEHUE UCTOYHUKA TOKA.
3akon Owma [ns TOJHOM (3aMKHYTOM) »iekTpuueckod wnenu. KopoTkoe
3aMbIKaHUE.

DONEKTpOHHAsT  MPOBOJUMMOCTh  TBEPIABIX  METAJUIOB.  3aBUCHUMOCTD
CONPOTHUBIICHUS] METAJJIOB OT TeMHnepaTypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX MTYYKOB.

[MonympoBoguuku.  CoOcTBeHHass W NpPUMECHas  MPOBOJUMOCTD
noJynpoBoAHUKOB. CBolicTBa p—N-niepexoa. [lomynpoBogHUKOBBIE TPUOOPHI.

DONEeKTpUYEeCKUd TOK B pacTBOpax M paciiiaBax dJIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS AUCCOLUALIUS. DIEKTPOIIH3.

DNIeKTpUUECKUM TOK B razax. CamMOCTOSITENIbHBIN W HECAMOCTOSITEIbHbBIN
pazpsan. Momuus. [LInazma.

TexHuueckne yCTpOWCTBA M NPAKTHUYECKOE NPUMEHEHUE: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, HCTOUYHHKUA TOKa, JIJIEKTPOHArpeBaTelIbHbIE MPHOOPHI,
AIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP CONPOTHUBICHUS, BaKyyMHbIH
JIUON, TEPMUCTOPHI W  (POTOPE3UCTOPHI,  TMOIYIMPOBOJHUKOBBIA  JTHOI,
rajbBaHUKA.

Jlemoncmpayuu

N3Mepenune CUitbl TOKa U HapsIKEHUS.

3aBUCHUMOCTb COMPOTUBIICHUS ITUIUHIAPUUYECKUX MPOBOAHUKOB OT JIJIUHBI,
IJTIOIIAY MOMEPEYHOT0 CEYEHHS U MaTepHuala.

CmenanHoe COeJMHEHUE MTPOBOJHUKOB.



[IpsmMoe wu3MepeHHe HIEKTPOABMKYILEN cuibl. KopoTkoe 3amblkaHue
rajJbBAHUYECKOTO DJIEMEHTA U OLICHKA BHYTPEHHETO COIPOTUBIICHHUS.

3aBUCHMOCTH COIPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAUMOCTE 37IEKTPOJIUTOB.

HckpoBoii paspsa U IPOBOAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJUMOCTD THO/A.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3y4yeHne cMemanHoro COeIMHEHNs PE3UCTOPOB.

N3Mmepenue 31eKTpOABUKYILEN CUIIBI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
COIIPOTUBJICHUS.

HaGmonenue anexktposnusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 10 Ki1acce ocyIiecTBIsieTcs ¢
Y4ETOM COJIEPKATEIBHBIX MEXKIPEAMETHBIX CBSA3EHM C KypcamMH MaTE€MAaTHKH,
OMoJ0ruu, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nonamus, CBI3aHHBIE C U3yUYEHUEM METOJIOB HAYYHOTO
NO3HAHUS: SIBJICHUE, HAYYHBIH (akT, runoTe3a, pu3nyeckas BeITUYMHA, 3aKOH,
Teopusl, HaOIIOACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, U3MEPEHUE.

Mamemamuka: pellleHHe CHUCTEMbl YpAaBHEHWM, JMHEWHas QYyHKIUS,
napabona, runepbona, HuX TrpaduKu U CBOWCTBA, TPUTOHOMETPUUYECKUE
byHKIUU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKUMU HA OCH KOOPAUHAT,
CJI0’KEHUE BEKTOPOB.

Buonoeua: MexaHWueckoe MABIKEHUE B JKHBOM mpupone, auddysus,
OCMOC, TEIUIOOOMEH HBBIX OPraHM3MOB (BUABI TEIUIONEpEeaaud, TEIIOBOE
paBHOBECHE), DJIEKTPUUECKUE SBJICHUSI B )KUBOI MPUPOJIE.

Xumus: DUCKPETHOE CTPOCHHUE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYII,
MOJIb BEILECTBA, MOJIIpHAas Macca, TEIIOBbIE CBOWCTBA TBEPABIX TEIl,
KUJKOCTEU U Ta30B, IEKTPUYECKUE CBOMCTBA METAIIOB, JJIEKTPOJIUTHYECKAS
JUCCOLMALINS, TAJIbBAHUKA.

l'eocpagpusa: BIa)XHOCTb BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonocus: npeoOpa3oBaHKUE IBUKEHUM C MCIIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHHs B TEXHUKE, NOAIIMITHUKH, HUCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHHUKE (pakera, BOJAOMET U JPYyrue), IBHUraTellb BHYTPEHHETO
CropaHusi, napoBas TypOWHA, OBITOBOW XOJOJWIbHHMK, KOHIUIMOHED,
TEXHOJIOTMM  TOJy4eHUS COBPEMEHHBIX MAaTepuajgoB, B TOM  YHUCIE
HAaHOMATEepUAJIOB, W  HAHOTEXHOJIOTMH,  JJIEKTPOCTATHYECKAas  3alluTa,
3a3eMJICHUE ANEKTPONPUOOPOB, KCEpOKC, CTpYHHBIN IIPUHTED,
AJIEKTpOHArpeBaTeiabHble  MPHOOPBI,  DJIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
raJbBaHUKa.

11 KIIACC

Paznen 4. JiaekTpoauHaMHuKa

Tema 3. Maznummnoe none. IneKmpomacHuUmMHAA UHOYKUUA

Iloctoguuple MarHuTel. B3anmMonelcTBHE NOCTOSHHBIX  MArHUTOB.
MarauTtHoe mnoisie. BekTop MarHUTHOM MHAyKUMU. [IpuHOMII Cynepro3uuuu
MarHuTHBIX noJied. JInHun MarauTHOM MHAYKIUU. KapTuHa TUHWUNA MarHUTHOU
WHAYKIMY MOJISI TOCTOSTHHBIX MarHUTOB.

MarnutHoe T1oJie TPOBOJHMKA ¢ TOKOM. KapThHa JIWMHUN HHIYKIUH
MarHuTHOTO TOJIS JJIMHHOTO MPSAMOIr0 MPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOI'O



MPOBOJHUKA, KaTyliku ¢ TokoMm. OmnbeiT Opcrena. BzaumopeiictBue
MPOBOJHUKOB C TOKOM.

Cuna AMnepa, €€ MOJ1yJIb U HallPaBJICHHUE.

Cuna JlopeHuna, €€ MOIynb W HampaBiieHuE. JIBH)KEHUE 3apsKEHHOU
YacTHILIbl B OTHOPOJIHOM MarHuTHOM mose. Pabota cuinbl Jlopenia.

SIBiieHMEe DJIEKTPOMArHUTHOW HMHAYKUMH. [IOTOK BekTOpa MarHUTHOU
WHAYKIUAWA. OJIEKTPOABIKYIIAS CUJIa WHIAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOMN
nHaykuuu Gapanes.

BuxpeBoe snekTpuueckoe mojie. DIEKTPOABMKYIIAS CUJa WHAYKIUU B
MIPOBOJHUKE, IBUKYIIEMCS MTOCTYNATEILHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

IIpasuno Jlenua.

NHOyKTUBHOCTh. SIBlIEeHME CAaMOMHAYKIUU. OJEKTPOABHKYIIAS CHJIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKK C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpOMCTBA U MPAKTUYECKOE IMPUMEHEHHUE: MOCTOSHHbIC
MAarHMuThl, SJICKTPOMArHUTHI, DJIEKTPOJABUTATENb, YCKOPUTEIH 3JIEMEHTaApPHBIX
YaCTHUIl, THIYKIIMOHHAS TI€Yb.

Llemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JIvHUM MHIYKIIUA MarHUTHOTO TIOJISI.

B3aumopelicTBue ByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHnE AIEKTPOMArHuTHOW UHAYKIIUU.

[IpaBuiio Jlenna.

3aBUCUMOCTh  3JEKTPOABMKYIINEH CHJIBI HMHAYKIMUA OT CKOpPOCTH
WU3MEHEHUSI MarHUTHOI'O TIOTOKA.

SIBieHre CaMOMHIYKIIHH.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3ydyeHrne MarHuTHOrO OISl KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue ABICHUS SJIEKTPOMArHUTHOM UHYKIIHAH.

Pasnen 5. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHuUmMHbsle Ko1e0anus

Konebarenbnass cuctema. CBoOOAHBIE MEXaHUYECKHE KOJIeOaHMUS.
[Mapmonunyeckue konebanus. Ilepuon, yactora, amruTyaa u ¢asza KoaeOaHuil.
[TpyxuHHBII MAasiTHUK. Marematnueckuii MAasiTHUK. YpaBHeHue
rapMoOHUYecKux Kosebanuii. [IpeBparieHne »HEPruu NPU TAPMOHUYECKUX
KOJIeOaHMsIX.

Konebarenbubiii koHTYp. CBOOOMHBIE AIEKTPOMArHUTHBIC KOJeOaHUS B
UJEaTbHOM KOJeOaTeIbHOM KOHTYpe. AHAJIOTUs MEXAY MEXaHUYEeCKUMU U
ANEKTPOMArHUTHbIMU KoJjieOaHusimu. Popmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPI'UM B UJEATBLHOM KOJe0aTeIbHOM KOHTYPE.

[IpencraBnenne 0  3aTyxallMX  KojeOaHUsIX.  BbIHYXJeHHbIE
MexaHnueckue KojeOanusa. Pe3onHaHc. BbIHYXJEHHBIE 3JIEKTPOMATrHUTHBIC
KoJieOaHus.



Ilepemennslii TOK. CHHYCOMIANbHBIA NEPEMEHHBIA TOK. MONIHOCTH
MEPEMEHHOr0 TOKAa. AMIUIUTYJHOE W JACHCTBYIOIIEE 3HAUEHHE CHJIbI TOKa U
HaIPsHKCHMS.

TpaucdopmaTtop. [IpousBoacTBo, neperaya U notpebieHue
ANEKTPUYECKOW  DHEPrUU. OKOJOTMYECKHME PUCKM TPU  IPOU3BOICTBE
anekTposHeprun. KynbTypa UCHONb30BaHUS 3JEKTPOIHEPIHH B MOBCEIHEBHOU
KU3HU.

TexHuyeckue yCcTpOMCTBA M MPAKTUYECKOE NPUMEHEHUE: DIICKTPUUECKUN
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, JIMHUH JIEKTponepeay.

Jlemoncmpayuu

HccnenoBanne nmapameTpoB KoJeOaTENbHOM CUCTEMBI (MPYKUHHBIA WA
MaTEMaTUYECKUN MASTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHui.

HccnenoBanrie CBOWCTB BBIHY X ACHHBIX KOJIEOaHUM.

Ha6monenue pe3oHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMUSI.

OcuumiorpaMMbl (3aBUCHMOCTH CHJIBI TOKAa M HANPSDKEHUS OT BPEMEHH)
JUTSI DJIEKTPOMArHUTHBIX KOJIeOaHUM.

Pe3onanc mnpu mociieoBaTENbHOM COEIMHEHUU PE3UCTOpa, KaTyIIKU
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUY 3JEKTpOoTepeIadHn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanre 3aBUCMMOCTH NEPHOJa MalblX KOJEOAHHWM Ipy3a Ha HUTU
OT JIJIMHBI HUTU U MACChI rpy3a.

HccnenoBanne mNEepeMEHHOTO TOKAa B LENM W3 MOCIEI0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 3I1eKmMpOMAZHUNHbBLE 60TIHbL

MexaHnueckue BOJHBI, yciaoBusA pacnpoctpaHeHus. Ilepuon. CkopocTh
pacrpocTpaHeHusi M JJuHa BOJIHBL. [lomepeuHble W TPOAOJBHBIE BOJIHBI.
Nurtepdepennus n qudpakius MEXaHHUIECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. YCIOBUSA W3IYYEHHUS BJIECKTPOMArHUTHBIX
BOJIH. B3anmuas opueHtranus BektopoB E, B, V B aiexkTpoMarHuTHOM BOJIHE.
CBoiiCTBa 3JEKTPOMAarHUTHBIX BOJIH: OTPAKEHUE, MPEIOMIICHUE, MOJISIpU3AIINS,
mudpakuus, uarepdepenims. CKopocTh dJIEKTPOMArHUTHBIX BOJH.

[IIkana 31€KTPOMArHUTHBIX BOJH. [IpuMeHEeHNE 3JIeKTPOMArHUTHBIX BOJH
B TEXHHUKE U OBITY.

ITpyHIMIBI pagUOCB3H U TeNEBUACHUS. Paguookanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHNE OKPYKAOIIEH Cpebl.

TexHnueckre yCTpOHCTBAa U NMPAKTHYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasi JUArHOCTHMKA B TEXHUKE M MEAULMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpOCTpaHEHHUE MONEPEUHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Ten0 Kak HCTOYHUK 3BYKA.

Habmronenune oTpakeHus M MPEIOMIICHUS MEXaHMYECKUX BOJIH.

Hab6mronenne naTepdepeniiny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOW U
4acTOTOU KoJieOaHU.



HccnenoBanne  CBOMCTB — JJIEKTPOMArHUTHBIX  BOJIH:  OTPAXKEHHE,
MpesioMJIeHUE, MoAsIpu3anus, Iudpakuus, UHTEpPEPEeHLIHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. IIpsMonnHENHOE pacnpOCTpPaHEHUE CBETA B
ogHOpoaHOuU cpexne. JIyu ceera. TouedHbIi HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOoHBI OTpakeHUs: cBeTa. [locTpoeHne n3o0pakeHuit
B IUIOCKOM 3€pKaJie.

[Ipenomiienne cBeTa. 3akoHBI TMPEIOMIICHUST CBeTa. AOCOJIOTHBIN
rokasaress npesoMiieHus. Ilonnoe BHyTpeHHee oTpaxenue. [IpenensHbiin yrou
MOJTHOTO BHYTPEHHETO OTPAKECHMUS.

Hucniepcus cBeta. CiioXHBIN cocTaB 6esoro ceera. LBerT.

ColOuparomue W paccewBarolive JUH3bl. ToHKas muH3a. DOKycHOE
paccTosiHUEe U ONTHYECKasi cujia TOHKOW JuH3bL. [locTpoeHune nzobpakeHuil B
cOOMparOIIMX W pacceuBarlOIIUMX JuH3aX. DopMmyna TOHKOM  JIMH3BI.
YBenuueHue, 1aBaeMoe JIMH30M.

[Ipenesnbl MPUMEHUMOCTH T€OMETPUUECKON OTITUKH.

BonnoBas ontuka. Mutepdepenius cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBus HaOIIOIEHUST MAaKCUMYMOB MU MHHHUMYMOB B HHTephEpEeHIIMOHHOU
KapTHUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX UCTOYHHKOB.

Hudpakus cBera. udpaxkiumonHas pemérka. YcioBue HaOIOACHUS
[JIaBHBIX MAKCUMYMOB TIpU MaJ€HUM MOHOXPOMAaTHYECKOTO CBETa Ha
TU(PaKIMOHHYIO PEIIETKY.

[Momapusanus ceera.

TexHuueckne yCTpOHCTBA M NPAKTHUECKOE IPUMEHEHHE: OYKH, Jyma,
¢doToanmapar, TPOEKIIMOHHBIN ammapaT, MHKPOCKOI, TEJIECKOI, BOJOKOHHAas
OMTHKA, TU(PPaKIIMOHHAS PEIIETKA, MOJISIPOU.

Ilemoncmpayuu

[IpssMOMHEWHOE pacIpOoCTpaHEHUE, OTPAKEHUE U TMPEITOMIIEHUE CBETA.
OnTuueckue mpuOopshI.

[TomHOE BHYTpEHHEE OTpaxkeHue. Mojiesib CBETOBOIA.

HccnenoBanne cBOMCTB M300payKeHUN B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIECKONa.

Ha6monenne natepdepeHnm cBeTa.

Ha6monenune nudpakunu cBera.

HabGmronenue nucrnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOIIbIO IPU3MBI.

[Tony4yeHue ciekTpa ¢ MOMOIIBIO AUPPAKITUOHHON PEIIETKH.

HaGmronenne monsipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue nmokazarens NperoMIICHUS CTEKJIA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

HaGmonenne nucrnepcuu cBera.

Pa3zgen 6. OCHOBBI ClIeMAJIBHON TEOPUU OTHOCUTEIbHOCTH
['paHuibl OPUMEHHMMOCTH  KJACCHYECKOM  MexaHuku. lloctysartsl
CIIELIMAJIbHOW TEOPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BaKyyMe, IPUHIINI OTHOCUTEIIbHOCTH DUHILITEHHA.
OTHOCUTENBHOCTh  OJHOBPEMEHHOCTHU.  3aMEIJIEHHE  BpPEMEHU U
COKpAIlICHUE JIJIMHBI.
DHEPrusi 1 UMIYJIbC PENSATUBUCTCKON YaCTULBI.



CBs3p Maccbl C DHEPru€d M HMIIYJIBCOM PEIATUBUCTCKOM YaCTHIIBI.
OHeprus MoKos.

Paszpnen 7. KBanroBas ¢pusuxa

Tema 1. dnemenmul KBAHM OGO ONMUKU

®oronsl. Popmyna Ilnanka cBsi3u sHepruu (GoOoToOHA C €ro YacTOTOW.
DHeprust 1 UMIYJIbC GOTOHA.

OtkpeiTe U uccienoanue Gorodpdexra. Onbitel A. I'. Cronerosa.
3akonbl potorpdexra. YpaBHenue DiiHmTerHa s ¢poTtodddekra. «KpacHas
rpanuna» ¢potodddexra.

JlaBnenue cBera. OnbiTel I1. H. JIeOenena.

XHUMHUYECKOE JICHCTBUE CBETA.

TexHu4eckne yCTpOMCTBA M MPAKTUUYECKOE MPUMEHEHHUE: (OTODIEMEHT,
doTongaTuuk, colHeyHas 6arapes, CBETOAUO/I.

Jlemoncmpayuu

®dotor(pdeKT Ha YCTAaHOBKE C ITUHKOBOM IJTACTHHOM.

Uccnenosanue 3akoHOB BHeNIHETro (GoTodddekra.

CBeToaunon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopenbs aroma Tomcona. OnbiTel Pe3epdopra no paccessHuIo o -4acTHII.
[Inanerapnas moxaens aroma. [loctymatel bopa. U3nyueHue u morionieHue
(OTOHOB TIPU TIEPEXOJIe aTOMa C OJIHOI'O YPOBHS DHEPruu Ha Apyroi. Bujbr
cniekTpoB. CIEKTp YPOBHEN SHEPIUU aTOMa BOAOPOA.

BonnoBeie cBoiicTBa 4actul. Bomubel ge bpois. KopmoyckynsapHo-
BOJIHOBOM Jyallu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYCHHE.

TexHuueckne ycTpoHCTBa M NMPAKTHUECKOE MPUMEHEHUE: CIIEKTPabHBIMI
aHanu3 (CTIEeKTPOCKOIT), J1a3ep, KBAHTOBBIA KOMIBIOTED.

Jlemoncmpayuu

Mognens onsita Pesepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HalGmonenne muHEMYaThIX CIEKTPOB H3TyUCHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HaGmonenne nmuHeMvaToro crekTpa.

Tema 3. Amomnoe a0po

DKCHEPUMEHTBI, JOKa3bIBAIOIINE CIIOKHOCTh CTpoeHus sifpa. OTKphITHE
paanoaktuBHOCTH. OmbiTel  Pesepdopma 1o  ompeneneHuio  cocTaBa
paanoakTuBHOTO wu3mydeHusi. CBoiicTBa ambda-, Oera-, ramma-u3IydeHUs.
BnusHue paarioakTHBHOCTH Ha KMBbIE OPTraHU3MBI.

OtkpeiTHE IpoTOHA U HelTpoHa. HykiionHas mozens siapa ['eiizenOepra—
NBanenko. 3apsg sapa. MaccoBoe unciio sijgpa. M30Tomsl.

Anbda-pacnman. DIEKTPOHHBIM M TO3UTPOHHBIA Oera-pacman. ['amma-
U3JlydyeHue. 3aKOH paJuoakTUBHOIO pacra/jia.

DHeprus CBsI3W HYKJIOHOB B sifipe. SnepHblie cuibl. [edext maccsl sapa.

S nepHble peakunu. Jlenenue u cUHTE3 S€EP.

Anepusnii peakrop. TepmosiaepHsiii cuHTe3. [IpoOiieMbl M MTEPCIIEKTUBBI
SAIEPHOM YHEPrETUKU. DKOTOTUUECKHUE ACTIEKTHI SIEPHON IHEPTETUKHU.

DiieMeHTapHbIe YacTULbl. OTKPBITUE ITO3UTPOHA.

Metobl HAOJIIOACHUS U PETUCTPALIMH JIEMEHTAPHBIX YACTHII.



@dyHaaMeHTaJdbHble B3aUMOJEHCTBUA. EQUHCTBO (hU3MUECKOM KapTHHBI
MHpa.

TexHuueckne yCTpoHMCTBA M IPAKTUYECKOE NPHUMEHEHHE: JO3UMETP,
kamepa BunbcoHa, siepHblil peakTop, aToMHas Oomo0a.

Jlemoncmpayuu

CUY€TunK MOHU3HUPYIOINUX YaCTHULI.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

HccnenoBanue TpekoB YacTHI] (110 TOTOBBIM (hoTorpadusim).

Paspnen 8. DiieMeHTHI ACTPOHOMUM U aCTPOGUIMKH

Ortanbel  pa3BUTUS acTpoHOMuM. [IpukinagHoe W MHUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMMUH.

Bun 3Bé3qH0r0 Heba. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, UX BUIUMOE
JBH>KEHUE.

CosniHeuHas cucTeMa.

Connue. ConHeuHast akTUBHOCTh. VIcTouHuk sHeprum ConHIA U 3BE3.
3BE3/bI, MX OCHOBHBIE XAPAKTEPUCTUKH. JlnarpaMma «CHEKTpaJIbHBIN KJlacCc —
CBETUMOCTB». 3BE3/bI IIABHOM MOCIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]] TJIABHOW MOCJIEA0BATEIbHOCTH. BHYyTpeHHEE CTpoeHuE
3BE31. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOXKICHUMN U 3Bosrounu CoJiHIa
U 3BE3J1. DTallbl )KU3HU 3BE3]I.

Mueunsiii [IyTe — Hama [Nanaktuka. [Tomoxxenue u auxkenue CosiHIa B
lNanaktuke. Tunbl ranakTtuk. PangvoranakTukyd v KBazapbl. UEpHbIE ABIPHI B
AIpax rajlakTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa0O06ma. PaszGeranue
ranaktuk. Teopus bousbiioro B3peiBa. PeIuKTOBOE M3ITyUEHHE.

Macmra0OHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iiemMbl aCTPOHOMUHU.

Vuenuuecxue nabnooenus

HaGmronenus HEBOOPYKEHHBIM rJ1a30M c UCITIOJIb30BAHUEM
KOMIIBIOTEPHBIX ~ MPUJIOKEHUW JUIsl  ONPEACNICHUS TOJOKEHUsS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE co3Be3/11si CeBepHOro MOoNyIapus u
SIPKUE 3BE3MBL.

Ha6monenus B Teneckon JIyHsl, miianet, Miteunoro IlyTwu.

O600maromnee NOBTOPEeHUE

Pons ¢u3mkum w acTpoHOMHHM B SKOHOMHYECKOH, TEXHOJOTHYECKOM,
COIIMAJILHON M JTUYECKON cdepax HAesTeTbHOCTH 4YeJIOBEKa, pPOJIb U MECTO
GU3MKH W acTPOHOMHH B COBPEMEHHOW HAy4YHOW KapTHHE MHUpPa, pOJIb
¢dusnueckoit Teopun B GOPMUPOBAHUU TPECTABICHUIN O (GU3HUECKON KapTHUHE
MHpa, MeCTO (U3MUECKOW KApTUHBI MHUpa B OOIIEM pSIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUIN O IIPUPOLE.

Me:xknpeaMeTHbIe CBA3H

Nzyuenne kypca pusuku 6a30Boro ypoBHs B 11 kilacce ocymiecTBisercs ¢
YYETOM COJIEPIKATENBHBIX MEXKIPEAMETHBIX CBSI3€M C KypCaMH MATEMAaTHUKH,
Oumonoruu, XuMuwu, reorpaduu U TEXHOJIOTUH.

Meoxcnpeomemmnvle nonsimus, CBSI3aHHbIE C U3YYEHUEM METOJ0B HAYUYHOTO
MO3HAHWSA: SIBJICHUE, HAYYHBIA (aKT, TUIOTE3a, (GU3NUecKasi BEIINYWHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelIeHUE CHCTEMBI YPABHEHUM, TPUTOHOMETPUUYECKUE
byHKIMH: CUHYC, KOCHHYC, TaHI'€HC, KOTaHT€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOKIAECTBO, BEKTOPHI M UX MPOEKIUHA HA OCU KOOPAWHAT,



CIIOKEHUE BEKTOPOB, NPOM3BOJHBIE 3JIEMEHTAPHBIX (DYHKIMI, NpU3HAKU
Mo00usl TPEYroJIbHUKOB, ONpPENEJEHUE IUIOMAAN TUIOCKUX (QUryp u oobéma
TeJ.

Buonoecus: snexTpuyeckue SIBIEHHS B JKUBOM INPUPOAE, KOIeOATEIIbHBIE
IOBWKEHHUS B JKUBOW NPUPOJE, ONTUYECKUE SBIEHUA B KUBOM MPHUPOJE,
NENCTBHE PAaIUALIMU HA KUBBIE OPTaHU3MBI.

Xumus: CTpOCHHME aTOMOB M MOJIEKYJ, KpPHUCTaJUIMYECKas CTPYKTypa
TBEPABIX TEJN, MEXaHW3Mbl O0pa3oBaHUs KPHUCTAUIMYECKOM  pPEIIETKH,
CIIEKTpaJbHbIA aHAJIU3.

l'eoepaghus: MarHuTHbIE TMONIOCA 3€MJIM, 3aJ€KU MAarHUTHBIX DY/,
(poTochEMKa 3eMHON OBEPXHOCTH, NMPEACKA3aHUE 3EMIIETPSACEHUIN.

Texnonoeua: JWHAMA DIEKTPOIEpENad, IEHEpaTop IEPEMEHHOIO TOKa,
AIEKTPOJIBUTATENb, UHAYKIMOHHASA €Yb, pajaap, PaaUuONpUEMHUK, TEJIEBU30D,
anTeHHa, Ttenepon, CBYU-neuyb, NpoeKIIMOHHBIN annapar, BOJOKOHHAs OITHKA,
COJIHEYHAas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHoro mpeamera «®Dusmka» Ha ypoBHE CpEIHETro OOIIeTro
oOpazoBanusi (0a30BbIi  ypOBEHb) [JOHKHO OOECHEUYHUTh  JOCTHIKEHUE
CIICYIOIINX JTUYHOCTHBIX, METAIPEAMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX
pe3yabTaTOB.

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHMS Yy4eOHOTro mpenmeTra «Dusznka
JOJDKHBI ~ OTpa)XaTh  TOTOBHOCTB W CIOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAaThCS C(OPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH,
CUCTEMOM IIEHHOCTHBIX OPHUEHTAIlMH, MO3UTUBHBIX BHYTPEHHHX YOEKIICHH,
COOTBETCTBYIOIIUX TPAJUIMOHHBIM IIEHHOCTSM POCCHICKOrOo  OOIIEeCTBa,
pacuIupeHrue JKM3HEHHOTO ONbITa W OMNbITAa JIESITEJBHOCTH B TMpoliecce
peanu3aii OCHOBHBIX HAIlPaBJICHUM BOCTUTATEIBHON NESATEIHLHOCTH, B TOM
YHUCJIe B YaCTH:

1) rpasKaaHCKOr0 BOCIMTAHUSA:

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3MIIMH  OOy4armierocs  Kak
AKTHUBHOTO M OTBETCTBEHHOT'O YJI€HA POCCUICKOTO OOIIECTBa;

NPUHATHE TPAJAUIIMOHHBIX OOIIEYETOBEYECKUMX T'YMAaHHUCTHYECKUX H
JEMOKPAaTUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTh B HHTEPECAX I'PAXKIAHCKOT O
oO0IIecTBa, y4aCTBOBATh B CAMOYIPABIEHUH B 00pa30BaTeIbHON OpraHU3allly;

YyMEHUE  B3aUMOJAEHCTBOBaTbH C  COIMAJIbHBIMHU  HMHCTUTyTaMu B
COOTBETCTBHHU C UX PYHKIUSIMH U Ha3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NAaTPUOTHYECKOT0 BOCTIMTAHUS:

c(hopMHUPOBAaHHOCTH POCCUUCKOU IPaKIaHCKOH UJICHTUYHOCTH,
NaTPUOTU3MA;

LHEHHOCTHOE OTHOUIEHWE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OILICHUBATh CUTYAIMIO U NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSACH Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESATENBHOCTHA YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TETHY€CKOT0 BOCITUTAHMS

ACTETUYECKOE OTHOUIEHWE K MHUpPY, BKIIOYas HSCTETUKY Hay4YHOTO
TBOPUYECTBA, MPUCYIIETO (PU3NIECKOIN HAYKE;

5) Tpy10BOr0 BOCIIUTAHUSI:

WHTEPEC K pa3iuyHbIM cdepam mpodhecCHOHATBHON NeATeTbHOCTH, B TOM
quclie CBSA3aHHBIM C (DM3UKON W TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN
BEIOOp Oyaymiedt mpodeccun W peamn30BBIBATH COOCTBEHHBIC >KU3HCHHBIC
TJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O U CcamMOOOpa3OBaHUIO B
o0sacTu PU3KMKU HA MPOTSIKEHUU BCEH KUZHMU;

6) 3K0JIOrHYeCKOTro BOCITUTAHUS:



c(OpPMHUPOBAHHOCTh HKOJIOTHYECKON KYJIbTYpbl, OCO3HAHHE TJ100aJTBbHOTO
XapakTepa FKOJIOTMYECKUX MpooIieM;

IUIAHUPOBAHUE M OCYLIECTBIICHUE IEUCTBUNM B OKPYXKAKOLIECW Cpene Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue OIbITa JEITEIbHOCTH 3KOJOTMYECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 10 (PUBHKE;

7) HEHHOCTH HAYYHOI'0 TO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS PUBHUECKON HAYKH,

OCO3HAaHHE IIEHHOCTUM HAYYHOW [ESITENbHOCTH, FOTOBHOCTH B IIPOILECCE
u3ydeHus (U3UKU  OCYIIECTBISATH TPOCKTHYIO U  HCCIIEIOBATEIbCKYIO
NEATENbHOCTh MHANBUAYAIBHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS
ba3oBble Jornueckue aeicTBus:

caMoCTOsITeIbHO  (OPMYJIUPOBATH W aKTyalM3UpOBaTh  MPoOJEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENICNIATh IIeJIU JIeITeIILHOCTH, 3aJaBaTh NapaMeTpbl U KPUTEPUU HUX
JIOCTYKEHMS,

BBISIBIIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYMS B PACCMATPUBAEMBIX
(U3UYECKUX SBIICHUSX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIN3a UMEIOIITUXCS
MaTepuaIbHbIX U HEMaTepUAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTUBBI B JEATEIBHOCTb, OIICHUBATh COOTBETCTBHE
PE3YIBTATOB IIEJIIM, OIICHUBATh PUCKH TOCJIECACTBUHN JEATEITbHOCTH;

KOOPJMHUPOBATh U  BBINOJHATH pabOTy B YCIOBHUSX pPEaJIbHOTO,
BHUPTYaTbHOTO 1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUN KU3HEHHBIX MPOOJIEM.

ba3oBble ucciaenoBaTebCKHe AeliCTBHUS.

BJIAJICTh HAYYHOH TEPMHHOJIOTHEH, KIIFOUYECBHIMU TOHATHUAMH U METOJIaMHU
bu3YecCKol HAYKH;

BJIQJICTh HaBBIKAMU y4eOHO-HCCIIeI0BATEIBLCKOM u MIPOEKTHOMN
NEATeIbHOCTH B 00JlacTh  (U3UKH, CIOCOOHOCTBIO M TOTOBHOCTHIO K
CaMOCTOSITEILHOMY  TIOMCKY  METOJOB  pelieHus 3a7ad  (U3HUIECKOTO
COJIepKaHMsl, IPUMEHECHHIO PA3INIHBIX METOIOB ITO3HAHUS;

BJIAJCTh BUJAMH JICITCIHPHOCTH IO IOJYYCHHIO HOBOTO 3HAHHUS, €r0
HHTEPIPETAllMHA, NPeoOpa30BaHUI0O M IMPHUMEHCHHUIO B Pa3IMYHBIX YYCOHBIX
CUTYalusX, B TOM YHCJIE TIPU CO3/IaHUN YI€OHBIX MTPOECKTOB B 00JaCTH (DU3HKHU;

BBISIBIIATh NPUYUHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3WpPOBATh 3aJ1ady,
BBIJIBUTATh THUIIOTE3Y €€ PEIICHMS, HAXOIUTh apryMEHTHI IS JOKa3aTelIbCTBA
CBOMX YTBEP)KJICHHH, 3a/1aBaTh IapaMeTPhl K KPUTCPHUH PCIICHHS;

aHAJU3MPOBATh IIOJIYUYEHHBIE B XOJ€ peHIeHHUS 3aJaud Pe3yIbTaThl,
KPUTHYECKH OIICHHWBATh WX JIOCTOBEPHOCTh, MPOTHO3UPOBATH HM3MEHEHHUE B
HOBBIX YCIIOBHUSX;

CTaBUThb U (POpMyIUpOBaTh COOCTBEHHBIE 3aJayd B 0Opa30BaTEIbHOU
NEATEeIILHOCTH, B TOM YHCJIC TIPH U3YUCHUN (PU3HKU;

JaBaTh OLICHKY HOBBIM CUTYAIUsIM, OIICHUBATh MMPHOOPETEHHBIN OIIBIT;



yMETh TEPEHOCUTh 3HaHUA MO (U3MKE B TMPAKTUYECKYIO 001acTh
KUZHEACATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE UJICHU, MIPEJjIaraTh OPUTHHAIBHBIE TTOJIXOAbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 3a]1auH, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

Pab6ora ¢ undgopmanmeii:

BJIAJI€Th HABBIKAMM TOJIyueHUs WHOOpManuu (HU3NIECKOTO COAep KaHUs
13 UCTOYHUKOB Pa3HBIX TUIOB, CAMOCTOSITEILHO OCYIIECTBISATh MOUCK, aHAJIU3,
CHUCTEMATH3alUI0 U MHTEpPIpeTalnio nHGOpMaluKu pa3IMuHbIX BUAOB U (popMm
MpeCTaBICHNUS;

OIICHUBAThH JIOCTOBEPHOCTH UH(POPMAITUH;

UCIIOJIB30BaTh CpEJCTBA HH(POPMAIMOHHBIX W KOMMYHHUKAIMOHHBIX
TEXHOJIOTUH B PEIICHUHM  KOTHUTHUBHBIX, KOMMYHHKAaTUBHBIX U
OpraHU3aIlMOHHBIX 3a7a4 ¢ COONIIOJEHUEM TPEOOBAaHUN APrOHOMHUKH, TEXHUKHU
0€30MacCHOCTU, TUTHUEHBI, PeCypcOoCOEpeKEeHUsI, TTPABOBBIX U ATUUECKUX HOPM,
HOpM MHGOPMAIMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (DU3UYECKOTO COAEpKaHUS B pa3IMYHBIX (hopMmarTax c
yuéTOM Ha3HaueHuss WHPOpPMAIMU U  LEJIEeBOW ayJuTOpHWH, BBIOHMpas
ONTUMAIBHYIO0 (GOPMY MPEJACTABICHUS U BU3yaJIU3aIIUH.

KoMMyHuKAaTHBHBIE YHUBEPCAJIbHbIE YYeOHbIE eiiCTBHS:

OCYIIECTBJIAThL OOIEHWE Ha ypokax (U3MKK U BO BHEYPOYHOM
eI TEIbHOCTH,

pacrio3HaBaTh TMPEANOCHUIKM KOH(JIMKTHBIX CHTyallUd MW CMAT4aTh
KOH(DJIUKTHI,

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOUKY 3PEHHUS C MCIOJIb30BaHUEM
SI3BIKOBBIX CPEJ/ICTB;

IIOHUMAaTh 5 HUCIO0JIb30BaTh MIPEUMYIIECTBA KOMAaHTHOU 5
WHIUBUTYaIbHON PabOTHI;

BBIOMPATh TEMAaTUKY M METOJBl COBMECTHBIX JEHCTBUM C y4éTOM OOIIHUX
MHTEPECOB U BO3MOYKHOCTEHN KaXKJ0r0 Yi€Ha KOJUICKTUBA;

NpUHUMATh 1I€IM COBMECTHOM JI€STEIbHOCTH, OpraHW30BbIBATH W
KOOPJIMHUPOBAaTh JECUCTBUS IO €€ JTOCTHUKCHUIO: COCTaBJIATH IUIAH JICHCTBUI,
pacrpenensaTh pojau C Y4éTOM MHEHHMH YYaCTHHUKOB, OOCYXIaTh PE3YJIbTaThI
COBMECTHOM pabOTHI;

OIIEHUBATh Ka4€CTBO CBOETO BKJIAaJa M KaXJAOTO yYacCTHHUKAa KOMaHIbI B
OOIIMiA pe3ybTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE TPOEKTHI, OIEHUBATh MACHU C IO3UIMA HOBU3HBI,
OPUTHHATBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATh IMO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3JIMUYHBIX
CUTYAIUAX, IPOSIBISATH TBOPUYECTBO U BOOOpaKeHUE, OBITh MHUITUATHBHBIM.

PeryjisiTUBHBbIC YyHHBepCaJIbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranusanus:

CaMOCTOSITEIbHO  OCYLIECTBJISTh I[O3HABATEIIBHYI) JIESITEIBHOCTh B
obmactn (U3MKM W ACTPOHOMHUH, BBISBISATH MPOOJEMBI, CTaBUTh U
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSITEIILHO COCTABJIATH IUIAH PEIIEHUS PACYETHBIX U KAYECTBEHHBIX
3a/1a4, TUIAH BBITIOJIHEHUSI MPAKTUYECKON paboThl C Y4E€TOM HMMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUYTCHHU;

JIaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;



pacliMpATh  paMKH ~ y4yeOHOro TMpeaMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTEHNM;

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

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO W TMPOSBICHUIO 3PYIULHUU B OOJACTH
(¢u3MKK, TOCTOSHHO TIOBBIIATH CBOW O0Opa30BaTENbHbIA M KYJbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:

J1aBaTh OLEHKY HOBBIM CUTyallUsIM, BHOCUTh KOPPEKTHUBHI B J€ATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

BJaJ€Th HABBIKAMHM IIO3HABATENIbHOW pedieKCud Kak OCO3HaHUs
COBEpIIAEMbIX JIEMCTBUM M MBICIUTENBHBIX MPOILIECCOB, UX pE3YyJIbTaTOB U
OCHOBAHUM;

UCIIOJIb30BaTh NpUEMBI pediIeKCUr [JIsl OLIEHKHM CHUTyaluH, BbIOOpa
BEPHOTO pelIeHUS;

YMETh OIEHUBATh PUCKM M CBOEBPEMEHHO MPUHUMATh PEIICHHS MO0 HX
CHI)KEHHUIO;

OPUHUMATh MOTHUBBI W ApPTyYMEHTHl JPYTUX IPU aHAIHM3E pPe3yJbTaToOB
NEeSITEbHOCTH;

NPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI W ApPTyMEHThl JPYrUX IpU aHAIHM3E pPe3yJbTaToOB
NeSITEbHOCTH;

IPU3HABATh CBOE MPABO U MPaBO APYIMX Ha OLIMOKH.

B nporecce oCTHREHNS JIMYHOCTHBIX PE3YJIBTaTOB OCBOCHUS IIPOrPAMMBI
no ¢Qusuke I8 YpPOBHS CpeaHero oOmiero oOpa3oBaHUA y 0OyYarolmuxcs

COBEPIIEHCTBYETCS HIMOIIMOHATILHBIH UHTEIJIEKT, MIpeAnoIaraomumi
c(hOpMHPOBAHHOCTD:
CaMOCO3HaHMs,  BKJIOYAIOIIET0  CIIOCOOHOCTh  MOHUMATh  CBOE

OMOIIMOHAILHOE COCTOSIHWE, BHUJACTH HANPABICHHS Pa3BUTHS COOCTBEHHOM
AMOITMOHATLHOM c(epbl, OBITh YBEPEHHBIM B ceOe;

CaMOpPETYJIMPOBAHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHUE NMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIECHHE, CIOCOOHOCTh aJaNTHPOBATHCA K
OMOIMOHAILHBIM HM3MEHEHHUSIM U TPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKIIOYAIOIICH CTPEMIICHHE K JOCTIDKEHHUIO TSN
U yCTeXy, ONTUMHU3M, HHUITMATUBHOCTh, YMEHHUE JIEWCTBOBATH UCXOS U3 CBOUX
BO3MOKHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHWMATh AMOLMOHAIBHOE
COCTOSIHME JpPYTHX, YyYUTHIBaTh €ro TMpPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKIIIOYAIOMIMX CIIOCOOHOCTH  BBICTPAMBATh
OTHONICHUS C APYTUMH JIFOJAbMH, 3a00TUTHCS, TPOSBISATH HHTEPEC U Pa3peliaTh
KOH(MIUKTBHI.

HNPEAMETHBIE PE3YJIBTATBI

K xonny o0yuenuss B 10 kjacce npeaMeTHbe pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOUIUXCS YMEHUM:



JEMOHCTPUPOBATh Ha MPUMEpPAX POib U MECTO (PU3UKHU B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTHUHBI MHUPA, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIOIEH;

YUUTHIBATh TPAaHULBI NPUMEHEHUS HW3YYEHHBIX (U3UUECKUX MOJENECH:
MaTepualibHas TOYKa, MHEpIHUalbHAs CHCTeMa OTCYETa, aOCONIOTHO TBEPAOE
TEJIO, MICAIbHBIM I'a3, MOJEIU CTPOEHHUS Ta30B, KUIAKOCTEW U TBEPABIX TEIN,
TOUYEYHBIN JEKTPUUECKUH 3aps]] IPU pelIeHUH PU3UUECKUX 3a/1a4;

pacrio3HaBaTh (U3UYECKHUE SIBJICHUS (MPOIECChl) U OOBSICHATH HMX Ha
OCHOBE 3aKOHOB MEXaHHMKH, MOJEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOECHUS
BEIIECTBA W  DJIEKTPOJAWHAMHMKHA: PABHOMEPHOE W  PABHOYCKOPEHHOE
OpsIMOJIMHENHOE  JABWKEHUE, CBOOOJHOE TAJEHUE Tel, JBIXKEHHE IO
OKPYXHOCTH, HWHEpLus, B3auMojeucTBue Ten, auddysus, OpOyHOBCKOE
JIBUKEHUE, CTPOCHUE KUAKOCTEH M TBEPABIX Tell, U3MEHEHUE 00bEMaA Tel NpH
HarpeBaHuu (OXJaXJICHHUH), TEIJIOBOE pAaBHOBECHE, MCMApeHHe, KOHJEHCALHs,
IUIaBJIEHUE, KPUCTAJIM3AlUs, KHUIIEHWE, BIAXXHOCTh BO3/1YyXd, IIOBBIIICHHE
JNABJICHHUsI Ta3a IpU €ro HArpeBaHUM B 3aKPBITOM COCYIE, CBSI3b MEXIY
napaMeTpaMHd COCTOSIHMSL Ta3a B H30Mpoleccax, dJEKTpu3auus Tell,
B3aUMOJICVCTBUE 3aPAI0B;

ONMKCHIBATh MEXAaHUYECKOE JABUKEHHUE, UCIIONB3Ys (PU3NYECKUEe BEIHUMHBI:
KOOpJIMHATa, MyThb, MEPEMEUIEHUE, CKOPOCTh, YCKOPEHHE, mMacca Teja, Cuia,
UMITyJIbC ~ TENa, KWHETUYECKas  dSHEprus, IOTEHUUaJbHas  DJHEprus,
MexaHuueckas pabora, MexaHU4ecKasi MOUIHOCTb;, MPHU OMHUCAHUU MPABHIBHO
TPaKTOBaTh (PU3MUYECKUN CMBICI HUCMONB3YEMBIX BETUYMH, UX 00O3HAUYCHUS U
€AMHUIIBI, HAXOIUTH (POPMYJIBI, CBSI3bIBAIOIINE JAHHYIO (PU3UUECKYIO BETUUNHY
C ApYTrUMU BEJINYNHAMM;

ONUCHIBATh HW3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJN W TEMJIOBBIE SIBIICHMUS,
UCTIONB3Ys (PU3NYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIepaTrypa, CpeaHss
KHUHETHYECKast SHEPTUs Xa0TUYECKOTO JBUKECHUS MOJIEKYJI,
CpPEAHEKBAAPATHYHASI CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPECHHSS
sHeprus, pabora raza, KOIPDHUIMEHT TOJE3HOTO JICUCTBUS TEIJIOBOTO
JBUTATENsA; MpPU ONMUCAHWUU TPABWIBHO TPAKTOBATh (DUIUYECKUN CMBICH
UCIIOJIb3YEMbIX BEJIWYHMH, UX O0O03HAYEHUS W EIUHUIIBI, HAXOAUTHh (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMU BETUUMHAM;

ONHUCHIBATh  HM3YYEHHBIE  BJIEKTPUYECKUE  CBOICTBA  BEIIECTBA U
ANEKTPUYECKHUE SIBICHHS (MPOIECChl), HUCIONB3Yyd (PU3NYECKUE BETUYMHBI:
ANEKTPUUYECKUI 3apsl, JIEKTPUUECKOE M0JI€, HANPSHKEHHOCTD MOJIsL, MOTEHIUA,
pa3HOCTh MOTEHLMAIOB; NPU OMHCAHWU NPABUIBHO TPAKTOBAaTh (U3UYECKUUN
CMBICI HCHOJb3YyEMbIX BEJIUYMH, WX OO0O3HAUEHUS W €JAMHMIIbI; YKa3bIBaTh
(GopMysbl, CBS3bIBAIONIME MJAHHYIO (PU3MYECKYI0 BEJIMYMHY C JIpPYTHMMHU
BEJIMYMHAMMU;

aHaJIM3UpPOBaTh  (PU3WYECKUE TPOLECChl U  SBICHUS, HCIHOJB3YS
¢usznueckre 3aKOHBI U TMPHUHIUIBL: 3aKOH BcemupHoro tarotenus, I, 11 u III
3aKkOHbl HpIOTOHA, 3aKOH COXpaHEHUS MEXAHUYECKOM DHEPruHU, 3aKOH
COXpPAaHEHHUsI UMITYJIbCA, TPUHLIHN CYNEPIO3ZULUUNA CUJI, IPUHLUIN PABHOIIPABUS
WHEPLUUAIBHBIX CUCTEM OTCYETA, MOJEKYISIPHO-KMHETHYECKYIO TEOPHIO
CTPOEHHMS BEIIECTBA, TA30BbIC 3aKOHBI, CBA3b CPEIHEW KMHETUYECKON DHEPTUU
TEIUIOBOTO JIBMDKEHUS MOJIEKYJ C aOCOJIOTHOW TeMIlepaTypoi, MepBhI 3aKOH
TEPMOJAMHAMHUKH, 3aKOH COXPAaHEHMS JJIEKTPUUYECKOro 3apsiaa, 3axkoH KyroHa,
IIPU 3TOM PA3JIMYATh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €0 MaTEMAaTHYECKOE
BbIpaKEHUE U yCJIOBUS (TpaHUIIbl, 00JIACTH) NPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIC TMPUHLMUIBI JEUCTBUS MAaIlUH, NOpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuvaTh YCJIOBHUS UX O€30MACHOTO UCIOIh30BaHUS
B IIOBCEJIHCBHOM >KH3HU;

BBITIOJIHSITh AKCIEPUMEHTHI IO MCCIIECIOBAHUIO (U3UYECKUX SIBICHUU U
MIPOIIECCOB C MCIOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX W3MEPEHHUH, MPU ITOM
dbopmynupoBath mpobiieMy/3aadyy W THUIOTE3y Y4YEOHOro SKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO O0OpYIOBaHUS, MPOBOIAUTH OIBIT U
dbopMyIHUpPOBATH BHIBOJIBI;

OCYIIECTBIIITh MPSIMbIE U KOCBEHHBIC M3MEpPEHUs (PU3NYECKUX BEJIMYMH,
MpU 3TOM BHIOMpATh ONTHUMAJIBHBIA CHOCO0 H3MEPEHUs W UCIOJIb30BAThH
U3BECTHBIE METO/IbI OIEHKHU MOTPEITHOCTEN N3MEPEHHUI;

UCCIEJIOBAaTh 3aBUCUMOCTH MEXIYy (PU3MUECKUMU BEIUYUHAMHU C
UCIIOJIb30BAHUEM TPSIMBIX U3MEPEHUH, MPU ATOM KOHCTPYHPOBATH YCTAHOBKY,
(dbuKCUpoOBaTh PE3yNbTaThl MOJYYCHHON 3aBUCUMOCTH (DU3UUYECKUX BEIUYUH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEIOBAHNUS,

co0JIro1aTh MpaBuja OE30MacHOr0 TpyAa IMPU MPOBEACHUU UCCIIEOBAHUM
B paMKax y4eOHOTO JKCIIEpUMEHTa, Y4eOHO-UCCIIeA0BATEIILCKOW U MPOSKTHOM
NEATeIbHOCTH €  HUCIIOJB30BaHUEM  M3MEPUTEIBHBIX  YCTPOUCTB U
1abopaToOpHOro 00OPYAOBAHMS;

pemaTth pacu€THbIE 3a7a4dl C SBHO 3aJaHHOW (DU3UYECKOM MOJICIbIO,
UCTIONB3Ysl (PU3MUeCKHe 3aKOHBl W TMPUHIIMIBI, Ha OCHOBE aHaIW3a YCJIOBUS
3a/1a4d BbIOMPATh (DU3NUECKYI0 MOJICIb, BBIICIATh (PU3UUYECKUE BEIUYUHBI U
dbopmysbl, HEOOXOIUMBIC ISl €€ pelleHUs], MPOBOAUTh PAcu€Thl U OLICHUBATH
PEaNbHOCTD MOJIYYEHHOTO 3HAYCHHS (PU3NUECKON BETUYHHBI;

pemarb KaueCTBEHHBIE 3a/1a4H: BBICTPauBaTh JIOTUYECKHU
HEMIPOTHBOPEUMBYIO IIEMIOYKY PACCYKACHUN C OMOPOW HAa M3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABIICHUS,

UCIIOJIb30BaTh ~ NpPU  peHIeHuH  y4eOHBIX  3aJad  COBPEMEHHbIC
UH(GOPMAIIOHHbBIE TEXHOJIOTUU TUTSt MIOUCKA, CTPYKTYpHUpPOBaHHS,
UHTEPIPETAlMd M TPEACTaBICHUS y4yeOHOM W HAyYHO-TIOMYJSPHOM
uHbOpMAIIMK, TIONYYCHHOW W3  Pa3UYHBIX HCTOYHUKOB, KPUTHUYECKH
aHAM3UPOBATH MOTYyYaeMyI0 HH(DOPMAIIHIO;

NPUBOJIUTH TPUMEPHl BKJIaJa POCCHUHUCKUX U 3apyOEKHBIX YUYEHBIX-
(Gu3MKOB B pa3BUTHE HAYKH, OOBSCHEHHE IMPOIIECCOB OKPYXKAIOIIEr0 MHpPA, B
Pa3BUTHE TEXHUKHU U TEXHOJOTHIA;

UCIIOJIb30BaTh TEOPETUUECKHUE 3HAHUS 1O (PU3MKE B TTOBCEIHEBHON KU3HU
st obecrieueHuss 0€30MacCHOCTH MpW  oOpameHud ¢  mpudbopamMu U
TEXHHYECKUMU YCTPOUCTBAMH, /Ui COXPAHECHHSI 3I0POBbS U COOJIIOICHHS] HOPM
JKOJIOTMYECKOTO MOBEAECHHUS B OKPYKAIOLIEH Cpee;

paboTaTh B TpPYIIE C BBINOJHEHUEM PA3JIMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIbI, PAallMOHAIBHO pacHpenesTh OOS3aHHOCTH U
IJIAHUPOBATh  JAESATEIbHOCTh B HECTAHJAPTHBIX CUTyalUsX, aJEeKBATHO
OLICHMBAaTh BKJAaJ  KaXJAOro0 M3 YYaCTHUKOB TpyNIbl B  pEUICHUE
paccMaTpuBaeMoOM MPOOIEMBI.

K xonmy oOyuenus B 11 kijiacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO PU3UKH B (HOPMHUPOBAHUN
COBPEMEHHOM HAay4YHOW KapTHHBI MHUPA, B Pa3BUTUH COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKON AEATEIBHOCTH JIOJIEH, HEIOCTHOCTh U €IUHCTBO
(bu3nYeCcKoi KapTUHBI MUPA;



YUUTHIBATh TPAHUIIBI MPUMEHEHUS H3YYCHHBIX (U3UUYECKUX MOJENCH:
TOYCYHBIN JJIEKTPUYECKUN 3apsj, JIyd CBE€Ta, TOYCUYHBIM MCTOYHUK CBETA,
sIepHasi MOJIelb aToMa, HYKJIOHHAas MOJ€Jb aTOMHOIO siJipa MpU PEIICHUU
dbu3nUecKuxX 3a1ay;

pacrio3HaBaTh (U3UYECKUE SIBJICHUS (MPOIECcChl) U OOBSICHATH MX Ha
OCHOBE 3aKOHOB JJICKTPOJWHAMHUKH M KBAHTOBOM (PU3MKU: dJIEKTpUUECKas
MIPOBOJIMMOCTh, TEIJIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE JEHUCTBUS TOKAa,
B3aUMOJICHCTBUE  MArHUTOB, JJICKTPOMAarHUTHasE  WHAYKIUS, JCHCTBUE
MarHuTHOTO TOJsi Ha TPOBOJHUK C TOKOM U JABWXKYIIUHCA 3apsi,
AJIEKTPOMArHUTHBIE KOJIEOAHUsI W BOJHBI, MPSIMOJIMHEHHOE paclpoCTpaHEHUE
CBETa, OTPaXKECHUE, TIPEIOMIICHHE, HHTepdEepeHIns, TUPpaKIys U NOJIsIprU3aIus
cBeTa, nucnepcus cBeta, hotodnekTpuueckuit dpdext (poroaddexr), cBeToBOE
JaBJeHUe, BO3HUKHOBEHWE JIMHEWYaTOro CIEKTpa aromMa BOJOpOAa,
€CTEeCTBEHHAs! U UCKYCCTBEHHAs PaIMOAKTUBHOCTb;

OMHCHIBATh M3YyUYCHHBIC CBOMCTBA BEIIECTBA (DJICKTPUUYECKHUE, MATHUTHBIE,
ONTUYECKUE,  DJIEKTPUUECKYI0  MPOBOJAMMOCTh  PA3JIUYHBIX  Cpel) W
AJIEKTPOMArHUTHBIE SIBJICHHS (TPOLIECCHI), UCIOIB3Yd (PU3HMYECKUE BEIIMYHUHBI:
ANEKTPUUECKHM 3apsijl, Chjla TOKA, DJIEKTPUUECKOE HANPSIKEHUE, IIEKTPUUECKOE
CONPOTHUBJICHHE, PAa3HOCTh IOTEHIMATOB, DSJIEKTPOJABIDKYIIAs cuia, paborta
TOKa, WHAYKIUS MAarHUTHOTO Tons, cwia Awmmepa, cwia JlopeHa,
WHYKTUBHOCTh KATYIIIKH, JHEPrUsl SJEKTPUUECKOTO M MArHUTHOTO TMOJICH,
NEPHUOJ] U YacTOTa KoJieOaHUM B KoJeOaTeIbHOM KOHTYpE, 3apsl U CuUjia TOKa B
mpoilecce TapMOHUYECKUX  DJEKTPOMAarHUTHBIX  KojeOaHui, (OKyCHOe
pPAcCTOSIHME M ONTHYECKasi CUiIa JIMH3bI, IPU OMUCAHUM MPABUIBHO TPAKTOBATH
(u3MYECKUIl CMBICT HUCIOJIb3yeMbIX BEJIMYMH, UX OOO3HAYEHUS W EIUHUIIBI,
yKa3blBaTh (OPMYJbI, CBS3BIBAIOIINE JaHHYIO (U3MUECKYIO BEIUYHHY C
JIPYTUMH BEJIMUYMHAMU,

ONKCHIBATh W3Y4YCHHBbIC KBAHTOBBIE SBJICHUS M IMPOILIECCHI, MCIOIB3YS
¢u3znuecKkre BEIMYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, DHEPTUs M UMITYJIbC (DOTOHA, MEPHOJ Mojypacnana, dHEPrus
CBS3M aTOMHBIX SIIep, MPH OINKCAaHWU MPaBUIBHO TPAKTOBATh (PU3MUECKUI
CMBICII HCTIONB3YEMBIX BEIUYUH, UX OOO3HAUEHUS WU EIUHHUIIBI, YKa3bIBaTb
dbopMyInbl, CBS3BIBAIOIIME JAaHHYI0 (PU3MYECKYI0 BEIUYUHY C JPYTUMHU
BEJIMYMHAMM, BBIYUCISTH 3HAYCHUE (PU3UMUECKON BETUYNHBIL

aHANMM3UPOBAaTh  (U3UYECKUE TMPOIECChl W  SBICHHUA, HCHOIB3Ys
¢usznueckre 3aKOHbI U MPUHIUIBL: 3aK0H OMa, 3aKOHBI MMOCIEI0BATEILHOTO U
MapajuieIbHOr0 COEIUHEHUS MPOBOJHHUKOB, 3akoH J[[xoyns—Jlenua, 3akoH
ANEKTPOMArHUTHOM MHAYKIMHU, 3aKOH NPSIMOJMHEHHOTO pacnpoCTpaHEHUs
CBETA, 3aKOHbl OTPAXXEHMsSI CBETA, 3aKOHbI MPEJIIOMJICHUS CBETa, YpaBHEHUE
OuHmTeitHa 1 hoToddPeKTa, 3aKOH COXpaHEHUS YHEPTHH, 3aKOH COXPaHEHUS
HMMITYJIbCA, 3aKOH COXPAHEHHMs 3JIEKTPUUYECKOTO 3apsja, 3aKOH COXPaHEHUS
MaccOBOT0 YHCIa, MOCTYyIaThl bopa, 3aK0OH paguoakTUBHOTO paclajia, Mpyu 3TOM
pa3nu4aTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTHYECKOEe
BbIpaKEHUE U yCJIOBUS (TpaHUIIbl, 00JIACTH) NPUMEHUMOCTH;

ONpEeNeNATh HAMNpaBJ€HUE BEKTOpa HWHAYKIMM MAarHUTHOrO  MOJs
MMPOBOJHUKA C TOKOM, CHJIBI AMIepa 1 CuiIbl JIopeHna;

CTPOUTh U ONUCHIBATh HM300pa’KEHHUE, CO3/1aBAEMOE IJIOCKUM 3€pKajioM,
TOHKOM JTUH30M;

BBIMIOJIHSITh SKCIEPUMEHTHl 1O HCCIENOBaHUIO (U3UYECKUX SIBICHUU M
MPOIIECCOB C MCIOJIb30BAHUEM MPAMBIX U KOCBEHHBIX M3MEPEHUN: MPU HTOM
dbopMynupoBaTh MpoOJaeMy/3amady W THIOTE3y YYEOHOTO OKCIEPHMEHTA,



coOupaTh YCTAHOBKY M3 MPEIJI0KEHHOIO O0OpYIOBaHMS, NPOBOAUTH OMBIT U
(bopMyIHUpPOBATH BHIBOJIBI;

OCYILIECTBJISTh MPSMbIE M KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIUYUH,
Opu 3TOM BBIOMpaTh ONTHMAIBHBIA CHOCOO W3MEPEHHs W HCIOJIb30BaTh
M3BECTHBIE METO/bI OLIEHKH IIOIPEIIHOCTEN U3MEPEHU;

UCCJIEIOBAaTh 3aBUCUMOCTH (PU3MYECKUX BEIUYMH C HCIOJIb30BAHUEM
OpSIMBIX M3MEPEHUN: MpPH 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (DUKCHPOBAThH
pE3yNbTaThl MOJYYEHHOM 3aBUCUMOCTU (DPU3UYECKUX BETUYUH B BUJE TAOIHIl U
rpaduKoB, AeaTh BEIBOABI IO pe3ybTaTaM UCCIEI0BAHMUS;

co0JIro1aTh MpaBuiIa OE30MacHOr0 TpyAa IMPU IMPOBEACHUU UCCIEOBAHUIMA
B paMKax y4eOHOro 3KCIIEpUMEHTa, Y4eOHO-UCCIEA0BATENbCKOM U MPOEKTHOM
NESATENbHOCTH  C  HCIOJb30BAHUEM  U3MEPHUTENBHBIX  YCTPOMCTB U
1abopaTopHOro 00O0PYAOBAHMS;

pemiatb pacy€THbhIE 3aJaud C SBHO 3aJlaHHON (DU3UYECKON MOJENbIo,
UCTIOJNIb3Y (PU3WYECKHUE 3aKOHBl M MPUHLMUIIBI, HA OCHOBE aHajiu3a yCIIOBUS
3aa4d BHIOMpATh (DU3MUECKYIO MOJECINb, BBIICTATh (U3NUECKHUE BEIMYHUHBI U
dbopMyIbl, HEOOXOAUMBIE ISl €€ pEelIeHUs], TPOBOJUTh PACUYEThl U OLEHUBATH
PEaNbHOCTD MOJIYYEHHOTO 3HAYCHHS (PU3NUECKOU BETUYNHBI;

penarhb KayeCTBEHHbIE 3aJlayu: BBICTPANBATh JOTUYECKH
HENPOTUBOPEUMBYIO LIETIOUKY PACCYX ACHUH C OMOPOM HAa M3YYECHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABIICHUS,

UCIIOJIb30BaTh ~ NpPHU  pEHIeHWH  y4eOHBIX  3aJad  COBPEMEHHbBIC
WHPOPMAIIMOHHBIE  TEXHOJOTHMH  JUIsl  TIOMCKa, CTPYKTYpPHPOBaHUS,
UHTEpPIpPETAllMd M TMPEJACTaBIeHUsT y4yeOHOM W HAyYHO-TIOMYJSPHOM
uHbOpMAIMK, TIONYYEHHOW W3 Pa3IWYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAIM3UPOBATH MOTYyYaEMYI0 HH(DOPMAIHUIO;

OOBSCHATh TPHUHIMIIBI JEUCTBUS MAIMH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pas3nuyarh yCIOBUA MX O€30MacHOrO0 MCIOJB30BaHHS B
MOBCETHEBHOM JKU3HH;

NPUBOJIUTH TPUMEPHl BKJIaJa POCCHUHUCKUX U 3apyOEKHBIX YUEHBIX-
($U3MKOB B pa3BUTHE HAYKU, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MUpPA, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (U3UKE B TTOBCEIHEBHON KU3HU
I obecrieueHus 0€30MAacHOCTH MPpU  OOpallleHHW ¢ TIpudbopamMu U
TEXHUYECKUMU YCTPOUCTBAMH, JJII COXPAHECHHSI 3I0POBbS U COOJIIOICHHSI HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOIIEH Cpejie;

paboTaTh B TpYINIE C BBIIOJHEHHUEM pA3JIMYHBIX COIMAIbHBIX pPOJeH,
IUTAHUPOBaTh PabOTy TPYIIbI, PAlMOHAIBHO PACHpPENeIsITh OO0S3aHHOCTU U
IUIAHUPOBATh  JIEATENBHOCTh B  HECTAaHAAPTHBIX CHUTyalUsX, aJeKBAaTHO
OLIEHMBAaTh BKJAJ KaXJOr0 W3 YYaCTHUKOB TpYNNbl B  peIIeHUE
paccmaTpuBaeMom POOJICMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
HaumenoBauue KoJsnyecTBo 4yacoB
Ne DJIeKTpOHHbIe (L1 (PPOBbHIE)
pa3iejioB U TEM Konrpoabueie IIpakTnyeckue
n/n Bceero o0pa3oBaTe/ibHbIE PecypcChl
NporpaMmel padoThI padoThl
Paznen 1. ®PUBUKA U METOJAbI HAYUHOI'O ITIO3HAHUSA
11 dusnka 1 METOIBI 5 bu6moreka [IOK
' HAYYHOTO MO3HAHUS https://m.edso0.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6moreka [IOK
21 Kinemaruia S https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.2
Hlunamika ! https://m.edsoo.ru/7f41bf72
3aKOHBI
2.3 COXpaHCHUS B 6 1 1 bubmorera [JOK
' P https://m.edso0.ru/7f41bf72
MEXaHUKE
Hroro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
OCHOBBI
31 MOJIEKYJISIPHO- 9 1 bubnuoreka [IOK
' KUHETUYECKOM https://m.edsoo.ru/7f41bf72

TEOPHUH



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

3.9 OCHOBBI 10 bubmmoreka [{OK
' TEPMOAUHAMHUKH https://m.edso0.ru/7f41bf72
ArperarHbie
33 COCTOSIHUS 5 bubnuorexa [JOK
' BenectBa. MasoBble https://m.edso0.ru/7f41bf72
IIEPEXO0 1Bl
Hroro no pazneny 24

Paznen 4. DJIEKTPOJANHAMUKA

bu6moreka [IOK
4.1
MeKTpOCTATHIa 10 https://m.edsoo.ru/7f41bf72
ITocTostHHBII
4.2 AIEKTPUYECKUN TOK. 19 bubnuoreka [IOK
' Toxu B pa3TuuHbIX https://m.edso0.ru/7f41bf72
cpenax
Hroro no pazneny 22
PesepBHOE Bpemst 2
OBILEE KOJIMYECTBO
YACOB I10 68

I[TPOTPAMME



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

11 KJIACC

HaumenoBanue KoauuecTBO 4acoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3iejioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
NporpamMmbl padoThI padoTsI
Pazaen 1. QJIEKTPOJIMHAMUKA
MaruuTtHOE 110JI€E. Bu6 110K
HOINOTEKA
1.1 9
JICKTPOMATHHTHAA 11 1 3 https://m.edsoo.ru/7f41c97c
WHTYKITAS
Hroro no pazneny 11
Pasznea 2. KOJIEBAHUS U BOJIHBI
MexaHndeckue u
2.1 3JIEKTPOMAarHUTHEIE 9 1 bubmmorexa LOK
) P https://m.edsoo.ru/7f41c97c
KoJie0anus
Mexanuueckue U
2.2 3JIEKTPOMAarHUTHEIE 5 1 Bubmrorexa ITOK
' p https://m.edsoo.ru/7f41c97c
BOJIHBI
bu6mmoreka [IOK
2.3 O
frrmia 10 3 https://m.edsoo.ru/7f41c97¢c
Utoro no pazneny 24

Pazgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIbLHOCTHU

3.1

OCHOBEHI CIIEIHATBHOMN
TEOpUH
OTHOCUTEIBHOCTHU

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c
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Hroro no pazneny 4
Pasznen 4. KBAHTOBASA ®U3UKA
41 DNeMEeHTHI KBAaHTOBOM 6 bubnuotexa [JOK
' OIITUKHU https://m.edsoo0.ru/7f41c97c
bu6morteka [IOK
4.2 C
TpocHHe aTomMa 4 https://m.edsoo.ru/7f41c97c
bu6morteka [IOK
4.3 A
TOMHOE SIPO 5 https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 15

Paszpen 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKHU

DJIEeMEHTHI aCTPOHOMUU

bu6moreka [IOK

51
1 acTpoU3UKH ! 1 https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 7
Pa3znen 6. OBOBIIAIOIIEE IOBTOPEHUE
6.1 Oo6o06maromee 4 bubnuorexa [JOK
' HOBTOPEHHE https://m.edsoo.ru/7f41c97¢c
HWtoro mo pazaeny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68 4

YACOB II10 ITPOTPAMME
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https://m.edsoo.ru/7f41c97c
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MPOBEPAEMBIE TPEBOBAHUSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM

MNPOT'PAMMBI

10 KVIACC

Konx nposepsiemoro
pe3yJibTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMBbl
cpeaHero oouiero oopa3oBaHus

10.1

JleMoHCTpHpOBaTh Ha HpHUMEpax pojb U MecTo (u3uMku B (OPMUPOBAHUU COBPEMEHHOW Hay4dHOMU
KapTHHBI MUPA, B PA3BUTUN COBPEMEHHOMN TEXHUKH M TEXHOJIOTH, B MPAKTUYECKOM IEATEIbHOCTH JIOAEH

10.2

YuuThIBaTh TpaHUIBl MPUMEHEHHS U3YyYEHHBIX (U3MYEeCKHX MOJeliei: MaTepuanbHas TOYKa,
WHEepLHalbHas CHUCTeMa OTCUYETa, aOCONIOTHO TBEPJOE TENO, MACANIbHBIN ra3; MOJAEIN CTPOEHHUS Ta30B,
KUAKOCTEH U TBEPBIX TEJI, TOUSUHBIN AMEKTPUUECKHI 3apsi/i — pU pelieHNnH PU3NUYECKUX 3aau

10.3

Pacno3naBath ¢usmyeckue sBICHUSA (TIPOIECCh) U OOBACHATH MX Ha OCHOBE 3aKOHOB MEXaHUKH,
MOJICKYJIIPHO-KHHETUYECKOM TEOPUH CTPOSHHUS BEUIECTBA M AJICKTPOJAMHAMUKH: PAaBHOMEPHOE W
PaBHOYCKOPEHHOE MPSIMOJUHEHHOE IBIDKEHUE, CBOOOTHOE TaJeHUE TEll, JIBWKEHHE MO0 OKPYKHOCTH,
UHEpIUs, B3aUMOJIeiicTBrE T, MU y3usi, OpOYHOBCKOE IBUKEHHE, CTPOCHHUE YKUIKOCTEH U TBEP ABIX
TeJI, U3MEHeHHe o0BbEMa TeN NpU HarpeBaHWM (OXJIAXKJICHWH), TEIUIOBOC PAaBHOBECHE, HCHAPCHHE,
KOHJICHCAIHS, TUIaBJICHHE, KPUCTALIN3allnsl, KUIICHUE, BIAKHOCTh BO3/1yXa, OBBIIIICHHE JIABJICHHS ra3a
IIPY €r0 HarpEeBaHUU B 3aKPBITOM COCYJIE, CBSI3b MEX]Y IMTapaMeTpaMu COCTOSHUS T'a3a B U30IPOIECCaX;
AJICKTPU3AIUS TEJl, B3AUMOJICHCTBUE 3apsI0B

10.4

OnuceiBaTh MEXaHHYECKOE ABWIKCHUC, HCIIOJIb3Ys (I)I/ISI/I‘IGCKI/Ie BCJIIMYHHBI: KOOpJAWHATA, TIYTh,
IMIEpEeMCUICHUEC, CKOPOCThb, YCKOPCHHEC, MacCCa TCJid, CHJIa, HMIIYJIbC TCJId, KHHCTUYCCKAsA OSHCPTU:,
INOTCHIIMAJIbHAA SHCPIrusd, MCXaHHUYCCKas pa60Ta, MCXaHHNYCCKasA MOIIHOCTDb, IIPpU OIIMCAHHU IIPABHIIBHO
TPAKTOBATH @HBHQCCKHI’I CMBICJI UCIIOJIB3YyEMbBIX BCJIIMYUH, HX 0003HAYCHHUS H CAWHUIIbI, HaXOIUTb
(I)OpMy.]'ILI, CBA3BIBAIONIUC TAHHYIO (1)I/I3I/I‘IGCKYIO BCJIIMYNHY C IPYT'UMH BCIIMUMHAMUA

10.5

OnuceIBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA Te€lI M TEIUIOBBIE SABJICHUSA, HCIIOJIb3YA (I)I/I?»I/I‘ICCKI/IG




BCJIMYMUHBI: OJAaBJICHUC Ta3a, TEMIICparypa, CPCAHAA KUHCTHYCCKAsA SHEPIUA XaOTHYCCKOI'O IABHMIKCHHA
MOJICKYJI, CpeTHEKBaJApaTU4YHAs CKOPOCTh MOJICKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS JSHEPTHUS,
paboTa rasa, k03¢G(HUIMEHT MOJIE3HOTO IEHCTBHS TEIUIOBOTO JABHUTATENsl; MPU OMUCAHWH IMPABUIBHO
TPAaKTOBAaTh (1)H3HHGCKHﬁ CMBICJI HCIIOJIb3YEMbIX BCIWYUH, HUX o003HaueHUa U CIUHUILIBI, HAXOIUTH
(hopMyITBI, CBA3BIBAIONINE JAHHYIO (U3NYECKYIO BEIMYUHY C IPYTUMH BEIMYHMHAM

10.6

OnuceiBaTh M3y4YEHHbIE JIEKTPUUYECKUE CBOMICTBA BEIIECTBA U JJEKTPUUYECKUE SIBJICHHS (TPOLIECCHI),
MCIOJIb3YS (PM3NYECKUE BEIMYMHBI: 3JIEKTPUUECKHUM 3apsil, SJIEKTPUUECKOE I0Jie, HAaNpsKEHHOCTD MOJIf,
MOTEHIIMAJ, Pa3HOCTh MOTEHIHAJIOB; IPU ONHUCAHUU MPABWIBHO TPAaKTOBaThb (U3NYECKUH CMBICI
HCIOJIb3YEMBIX BEJIMYMH, UX O0O3HAUYEHUS U EIUHMIIBI; YKa3bIBaTh (POPMYJIbI, CBS3bIBAIOLIUE JAHHYIO
(U3MYECKYIO BEIMUUHY C APYTUMHU BETUYMHAMU

10.7

aHAJIM3UPOBATh (PU3NYECKHUE MPOLIECCHl U SBJICHUS, UCIOJIB3YS (PU3NYECKHE 3aKOHBI U MPUHIMIBL: 3aKOH
BcemupHoro tarotenus, I, I u III 3akonsl Hpr0TOHA, 3aKOH COXpaHEHUsT MEXaHUYECKON DHEPrUH, 3aKOH
COXpaHEHUsT UMIYJbCa, NMPUHLMI CYNEPHNO3ULIMHM CUJ, IPUHIMI PAaBHONPABUS WHEPLUAIBHBIX CHUCTEM
OTCU€TA; MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHIO0 CTPOEHHUS BEIIECTBA, I'a30BbI€ 3aKOHBI, CBS3b CpEIHEHN
KHHETHYECKON DHEPTrUU TEIJIOBOTO IABMKEHHUS MOJIEKYN ¢ abCOIIOTHON TeMIiepaTypoi, TEpBBIM 3aKOH
TEPMOJAVNHAMUKH; 3aKOH COXPAaHEHHUs IJIEKTPUUECKOTO 3apsiaa, 3akoH KynoHa; mpu 3TOM pas3nnyaTh
CIIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOE BBIPAKEHUE M YCIOBHUS (TpaHMIIbI, 00JIacTH)
IPUMEHUMOCTH

10.8

OOBIACHATE OCHOBHBIE IIPUHIUIIBI ,HCfICTBHH MallliH, HpI/I60pOB N TCXHUYCCKHUX YCTpOfICTB; pas3jiniaTrb
YCJIOBUS UX 0€30MacHOro NCIOJIL30BAHUS B HOBC@,Z[HGBHOIZ KHU3HU

10.9

BbITIONHATE KCHEPUMEHTHI 10 MCCIEA0BAHUIO0 (DU3MUYECKUX SBICHUN U MPOIIECCOB C HCIOJIb30BAHUEM
IPSIMBIX U KOCBEHHBIX U3MEPEHH; P 3TOM (QOpMYIHpOBaTh nmpobiaeMy (3a1ady) U rurnoTe3y yueOHoro
JKCIIEPUMEHTa, COOMpaTh YCTaHOBKY W3 IMPEAJIOKEHHOr0 O000OpyAOBaHUSA, TMPOBOIUTH OMBIT U
(hopMynUpOBaTh BHIBOIbI

10.10

OcymecTBnATh MNpsIMble W KOCBEHHblE H3MEpeHus (U3NYECKUX BEJIMYMH; NP 3TOM BHIOHMpATH
ONTUMAJIBHBIA CHOCO0 M3MEpeHHs M HUCHOJb30BaTh HW3BECTHBIE METO/bl OLICHKHM IOTPEUIHOCTEN
U3MEPEHUIN




10.11

HccnenoBaTh 3aBUCUMOCTH MEXIY (PU3MUECKUMH BEIMYMHAMH C MCIIOJIB30BAHUEM MPSAMBIX U3MEPEHUIA;
Opd  3TOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHPOBATH pPE3YyNbTaThl IOJYYEHHOH 3aBUCHUMOCTH
(U3NYECKNUX BETMYMH B BHJIE TAOJIUI ¥ TPaUKOB, A€TIaTh BHIBOJIBI IO PE3yJIbTaTaM MCCIIEIOBAHMS

10.12

CoOmofate mpaBmia 0€30MacHOTO TpyJda HpU IPOBEICHUM HCCIEJOBAHMH B paMKax y4eOHOro
IKCIIEPUMEHTa, y4eOHO-UCCIENOBAaTEIbCKON U  IMPOCKTHOW  JESATEIBHOCTH C  HCIHOJIBb30BAaHHEM
W3MEPUTENBHBIX YCTPOMCTB U J1a00PaTOPHOTO 000PYIOBaAHUS

10.13

Pematp pacuérHble 3a1auM ¢ SIBHO 3a/laHHOM (PM3UYECKONW MOJEINbIO, UCIOJIb3YS (pHU3HUecKue 3aKOHBI U
MIPUHIIUIIBI; HA OCHOBE aHAJINM3a YCJIOBUS 3a/1a4 BHIOMpATh (PU3UUECKYIO MOJIENb, BBIIEIITH (PU3HUECKUE
BEJMYMHBI U (POpMYIIbI, HEOOXOAUMBIE Ul €€ pEelIeHUs], TPOBOIUTH PACYETHI U OLEHUBATh PEATbHOCTD
MOJIyY€HHOTO 3HAaYeHUs PU3NUECKON BEITHMUMHBI

10.14

PemaTe kauecTBEHHbBIEC 3a/1a4d: BBICTPAMBATH JOTUYECKH HEMPOTHBOPEUYMBYIO IIETIOYKY PACCYKACHUU C
OTIOPO Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3HUECKHE SIBJICHUS

10.15

Hcnonb3oBath npu pemieHnH y4eOHBIX 3a/1a4 COBPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIOTHH Ui MOUCKA,
CTPYKTYPUPOBAaHHUSI, UHTEPHPETAMN U MPEACTAaBICHUS y4eOHOW M HAyYHO-TIOMYNISAPHON HHpOpMAIHH,
TIOJIY4YE€HHOM U3 pa3IMYHbIX HCTOYHUKOB; KPUTUYECKH aHAJIN3MPOBATH MOJy4aeMyro HH(popmaIuo

10.16

[IpuBoauTh mNpUMeEpbl BKJIaJa POCCUUCKUX U 3apyOeXHBIX YYEHBIX-(QU3UKOB B pPa3BUTHE HAYKH,
00BsICHEHHUE MPOIIECCOB OKPYKAIOLIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUI

10.17

Hcnonb3oBath TeopeTHUecKWe 3HAHUS 1O (U3MKE B TOBCEIHEBHOW JKM3HM Juid oOecredeHus
0€30MacHOCTH MPH OOpaIEHUH C TPUOOPAMU U TEXHUYECKUMH YCTPONCTBAMHU, JUIsl COXPAHEHUS 3I0POBbS
U COOJIIO/IEHUSI HOPM DKOJIOTUYECKOTO MOBEJCHMSI B OKpYXKAloIIel cpeie

10.18

PaGoraTh B TpyImie ¢ BBIMOJIHCHUEM DPA3JIMYHBIX COIHMAIBHBIX POJICH, IIAHUPOBATH pabOTy TPYIIIIBI,
palMOHAILHO PaclpeiessaTh 00SI3aHHOCTH U IUIAHUPOBATh JCATEIBHOCTh B HECTAHIAPTHBIX CUTYAIIHSIX,
aJICKBaTHO OILICHUBATh BKJIAJ] KAXKJIOTO W3 YYaCTHUKOB TPYIIBI B PEHICHHE paccMaTpUBacMOM
poOIIeMbl

11 KIIACC




Konx nposepsiemoro
pe3yJibTara

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrPpaMMbl
cpeaHero o6uero oopa3oBaHus

111

JleMOHCTpHpOBAaTh Ha TPUMEpPax PoJb U MeCTO (HU3MKH B (OPMHPOBAHMU COBPEMEHHOW HAy4IHOMH
KapTUHBI MHUpPA, B PA3BUTUHA COBPEMEHHOW TEXHUKH W TEXHOJIOTHMMH, B IIPAKTUYECKOU JAESITEIBHOCTH
JIOZIEH, 1IEJIOCTHOCTh U €IMHCTBO (PM3NYECKON KapTHHBI MUPA

11.2

Y4uTHIBaTh I'PpaHUIbl IPUMEHEHNS N3YUYEHHBIX (PU3MUECKUX MOJIENIEH: TOUEUHBIN AIEKTPUUYECKUM 3apsiy,
siIepHasi MOJIENIb ATOMa, HYKJIOHHAsI MOJIeJIb @aTOMHOTO si/ipa NP peleHNH PU3NUECKUX 3a1a4

11.3

Pacnio3naBate pusnueckue siBiaeHUs (TIPOIECCHI) U OOBSICHATh UX HA OCHOBE 3aKOHOB AJIEKTPOIMHAMUKHI
Y KBAaHTOBOW (DM3HMKHU: DJEKTPUYECKasi MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE
JEHUCTBUSI TOKA, B3aMMOJICUCTBUE MAarHUTOB, SJIEKTPOMArHUTHAS WHIYKIIHS, IEHCTBHE MAarHUTHOTO TIOJIS
Ha TIPOBOJHUK C TOKOM U JIBIDKYIIMMCS 3apsll, OJICKTPOMArHUTHBIE KOJICOAHWUS W BOJIHEI,
MPSIMOJIMHENHOE PACIPOCTPaHEHHE CBETa, OTPaKeHHE, MpeloMIIeHre, UHTephepeHuns, Auppakuus u
MoJIsipu3aliis CBeTa, Jaucrepcus cBera, GoTodnekTpudeckuii 3ddekt (pororddexr), cBeToBOE
JaBJICHUE, BO3SHUKHOBEHHE JMHEWYATOrO CIEKTpa aroMa BOJOpOJ]a, €CTECTBEHHAs U HCKYCCTBEHHas
Palo0aKTUBHOCTh

114

OnuceIBaTh U3y4YE€HHBIE CBOMCTBA BELIECTBA (IEKTPUUECKUE, MATHUTHBIE, ONITUYECKHE, FIEKTPUUECKYIO
IPOBOJAMMOCTh PA3IMYHBIX CPEll) U AJIEKTPOMATHUTHBIC SIBJICHUS (IIPOLIECCHI), UCTIONB3Ys (U3UUYECKUE
BEJIMYMHBL: DJEKTPUUECKUN 3apsall, CHJIa TOKa, DJIEKTPUUECKOE HANpPsDKEHUE, JIIEKTPUYEcKoe
COMPOTHBIIEHUE, pa3HOCTh mnoTeHnuanoB, JJIC, paboTa Toka, MHAYKIUS MArHUTHOTO TOJS, cuja
Awmmepa, cuna JlopeHna, UHAYKTUBHOCTb KaTYIIKH, SHEPTHs AJIEKTPUYECKOTO M MArHUTHOTO TOJEH,
nepuoJ] W YacTtoTra KoyieOaHMil B KojeOaTelbHOM KOHType, 3apsji M cuja TOKa B MpOIecce
TapMOHUYECKHUX AJIEKTPOMArHUTHBIX KoJieOaHul, (POKYCHOE pacCTOSIHHME W ONTHUYeCKas CUia JIMH3bL;
U OMUCAHUH MPABUIBHO TPAKTOBATH (PU3NYECKHI CMBICIT HCIOIb3yEMbIX BETMYHH, UX 0003HAUYCHUS U
€IMHUIIBI; YKa3blBaTh (OPMYJbI, CBSA3BIBAIOIIME JAHHYIO (U3MUYECKYI0 BEIMYUHY C JAPYIrUMH
BEIMYMHAMU

11.5

OnuceIBaTh HN3YUYCHHBIC KBAHTOBLIC SABJICHHA W NPOUCCCHI, HCIIOJIb3Ys (I)I/ISI/ILIGCKI/IC BCJIMYHUHBI:




CKOPOCTh 3JICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacCTOTa CBETA, SHEPIUs M MMITYJIbC (POTOHA,
NepUO ToJIypachajaa, SHEPrusl CBSA3M AaTOMHBIX SJIEp; MPU ONHUCAHUH TMPABUIBHO TPAKTOBATH
(GU3NYECKUI CMBICT HCIOJb3YEMbIX BEIWYUH, MX OOO03HAYCHHS W CAWHHUIIBI, YKa3bIBaTh (POPMYJIBI,
CBSI3BIBAIOIIME JaHHYIO (U3MUYCCKYIO BEIWYMHY C JAPYTHMH BEIHYMHAMH, BBIUHCIISATH 3HAUYCHHE
(bU3HYECKON BEIIMYNHBI

11.6

AHanmu3npoBaTh (U3UYECKUE TPOLECCH M SBIICHHS, UCIONB3YS (U3NYECKHE 3aKOHBI M TPUHIHIIGL:
3akoH OMa, 3aKOHBI MOCTIEIOBATEIHHOTO | MapaUICIbHOTO COEMHEHHSI TPOBOIHUKOB, 3aK0H JlKoyrs —
JleHna, 3aK0OH JEKTPOMAarHUTHOW WHAYKIIMH, 3aKOH TPSIMOJIMHEHHOTO pacTipOCTPAHEHUs CBETa, 3aKOHBI
OTPaKEHUS CBETAa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHUe ODiHINTeHHa st doTodrddexTa, 3aKoH
COXpaHEHHs JHEPTuH, 3aKOH COXPAHCHHUs HMITYJIbCa, 3aKOH COXPAHEHHS SJIEKTPUUYECKOTO 3apsja,
3aKOH COXpaHEHHUS MAcCOBOTO YHCIA, MOCTYJIaThl bopa, 3aKOH paJMOaKTUBHOTO pacraja; Mph dTOM
pa3iuyuaTh CIOBECHYIO (OPMYIHpPOBKY 3aKOHA, €ro MaTeMaTH4YeCKOE BBIPAKEHHE W  YCIOBUS
(rpanu1el, 06J1aCTH) TPUMEHUMOCTH

11.7

OnpenensaTs HapaBJICHUE BEKTOPA WHIYKIIMK MAarHUTHOTO TTOJIsI IPOBOTHUKA C TOKOM, CHJIBI AMIiepa u
cuibl JlopeHia

11.8

CTpouTh U ONMMCHIBATh H300paKEHUE, CO3AABAEMOE TUNIOCKUM 3€PKATIOM, TOHKON JTMH30M

11.9

BbINONHATE SKCIIEPUMEHTHI 0 UCCIIEOBAaHUIO (PU3UYECKUX SBJIEHUN U MPOIECCOB C HCIOJIb30BAHUEM
IPSIMBIX U KOCBEHHBIX U3MEPEHUI; IPU 3TOM (POpMYIUPOBATH TPpoOIeMy (3a7auy) U TUIOTE3y Y4eOHOro
JKCIIEPUMEHTa, COOUpaTh YCTAHOBKY W3 MPEIIOKEHHOTO OO0OpYyJIOBaHUS, MPOBOAUTH OMNBIT U
(hopMyInupOBaTh BHIBOIbBI

11.10

OcymiecTBiATh TpsSIMbIE W KOCBEHHBIE HU3MEpeHHs] (DU3MYECKUX BEIMYMH; IMPU STOM BBIOUPATH
ONTUMANBHBIA CIMOCO0 H3MEpPEHUs W HUCIOJIb30BaTh M3BECTHBIE METOJbI OLIEHKH TOTPEHTHOCTEH
W3MEPEHUMN

11.11

HccnenoBath 3aBUCUMOCTH (I)I/I?»I/I‘IGCKI/IX BCIIMYHMH C HMCIIOJIb30BAHUCM IIPAMBIX H3MepeHHﬁ; IIpu 3TOM
KOHCTPYHUPOBATL YCTAHOBKY, (I)I/IKCI/IPOBaTB PE3YJIbTAThI HOHy‘IeHHOﬁ 3aBUCHUMOCTH (1)1/131/1116010/1)(
BCJIIMYHH B BUJC T8.6J'II/II_[ u Fpa(bI/IKOB, ACJIaTh BBIBOJBI 110 PE3YJIbTaTaM HCCICIOBAHUA

11.12

Cobumoiate mpaBusia 0€30MacCHOrO TpyJda NPU NPOBEIEHHH HCCIEIOBAaHUNH B paMKaxX Y4eOHOTo




IKCHEPUMEHTa, Y4eOHO-HCCIENOBATEILCKOM M MPOEKTHOW MAEATENbHOCTH C MCIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPONCTB U J1JAOOPATOPHOro 000PYyAOBaHUS

11.13

Pemate pacuérHple 3a1auu ¢ SIBHO 3aJJaHHON (PU3NYECKON MOJIENBIO, HCIIONIB3Ys (PHM3UUYECKUE 3aKOHBI U
NPUHIUIBI; HAa OCHOBE aHalu3a YCIOBUS 33/1a4d BBHIOMpATh (PU3MUECKYI0 MOJETb, BBLACIATH
¢u3nveckre BeTMINHBI U POPMYIIBI, HEOOXOAUMBIC IS €€ pEeIIeHUs, POBOAUTH PACYETHl U OLICHUBATH
peaIbHOCTh MOJYYEHHOT0 3HaYeHUs] GU3NYECKOM BETMUHHBI

11.14

PemaTe xauecTBEHHbBIE 3a7a4l: BBICTPAUBATh JIOTHUYECKHA HEMPOTHUBOPEUHUBYIO IIEMTOYKY PACCYKICHUN C
OTIOPO1 HA U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3MUECKHE SIBICHUS

11.15

Ucnons3oBars Inpru PpCIICHUN yqe6Hr,1x 3aga4 COBPEMCHHBIC I/IHCbOpMaI_[I/IOHHI)Ie TEXHOJOTUN 1A
MOUCKA, CTPYKTYPHUpPOBaHUS, HWHTEPIpPETAlMd W NPEICTaBICHUS Y4eOHOM M HAay4HO-NOMYJISIPHOMN
I/IH(l)OpMaI_[I/II/I, HOJ'Iy‘—I@HHOfI N3 PA3JIMYHBIX HMCTOYHUKOB, KPHUTUYUCCKH aAHAJTIU3UPOBATH IIOJIYyHaCMYIO
nH(pOopMaLHIo

11.16

OOBSACHATH MPUHIIUIIBI IEHCTBUS MAIllMH, MIPHUOOPOB U TEXHUUYECKUX YCTPONCTB; pa3inuyarh yCIOBUS UX
0€30MacHOTO MCMOJIb30BaHMS B IOBCETHEBHOM KU3HU

11.17

[IpuBoauTE mpHUMepbl BKJIaJa POCCUMCKUX W 3apyOEKHBIX YUYEHBIX-(U3UKOB B DPa3BUTHE HAyKd, B
00BsICHEHHUE MPOIIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

11.18

Hcnonp3oBath TeopeTHUeCKHE 3HAHUA MO (QU3MKE B TIOBCETHEBHOM KU3HU sl oOecredeHus
0e30MacHOCTH Tpu oOpalleHud ¢ MNpudbopaMU W TEXHUYECKUMHU YCTPOMCTBaMH, ISl COXPaHECHMUS
3JI0pOBbsI U COOIIOACHHS HOPM SKOJIOTMYECKOTO MOBEJICHUS B OKpYXKaloUleil cpeze

11.19

Pa6orats B rpynmne € BBIIOJIHCHHUEM Pa3/IMYHbIX COLUAJIbHBIX pOJ'ICfI, IJIaHUPOBATh pa60Ty T'pYIIIIbL,
palOHAaJIbHO PpacCIpeCaACiIATb 00s13aHHOCTH U IJIaHUPOBATL ACATCIIBHOCTb B HCCTAHAAPTHBIX CHUTYyaALUAX,
AICKBATHO OCHUBATD BKJIAJ] KA’KIOT'0O U3 YHACTHUKOB I'DYIIIILI B pPCHICHNC paCCManHBaeMOﬁ HpOGJ’ICMBI




IPOBEPAEMBIE 3JIEMEHTBI COAEP) KAHUA

10 KVIACC

Kon
pasaena

Konx nposepsiemoro
3JIeMeHTa

HpOBepﬂeMLIe JIEMEHTBI COACPKAHUSA

OU3NUKA U METOJIbI HAYYHOI'O ITO3HAHM A

1.1

®usnka — Hayka O npupoje. HaydHble MeTOABl MO3HAHUS OKPYKAIOIIET0 MUpa.
Ponp skcriepuMeHTa M TEOpHUH B IpOLECCE MO3HAHUSA MPUPOIBI. DKCIEPUMEHT B
busnke

1.2

MopenmupoBanue (U3MYECKUX SBJICHHH © TporeccoB. HaydHble THIIOTE3HI.
Oduznyeckue 3aKOHbBl U TEOpHUH. ['paHUIBI TPUMEHUMOCTH (PU3UYECKHX 3aKOHOB.
[Tpuntun cootBercTBUsA. Ponb m mecTto Qu3uku B GOpMUPOBAHUH COBPEMEHHOM
HAy4YHOU KapTUHBI MUPA, B IPAKTUYECKON AESITEIbHOCTH JIIOIeH

MEXAHHKA

2.1

###HPar##KITHEMATHUKA

2.11

Mexanuyeckoe nBHKeHME. OTHOCHUTEIBHOCT MEXaHUYECKOTO  JBUKEHUS.
Cucrema orcuéra. Tpaektopus

2.1.2

[Tepemenienue, cKOpOCTh (CPeqHsIE CKOPOCTb, MTHOBEHHAs: CKOPOCTh) U YCKOPEHHUE
MaTepuaIbHOW TOYKM, MX MPOEKIMH Ha OCHU CcHCTeMbl KoopauHaT. CrokeHue
NIEPEMELIEHUI U CII0KEHUE CKOPOCTEN

2.1.3

PaBHOMEpHOE M paBHOYCKOpEHHOE MNpsAMOJHMHEHHOe JABWwkeHue. [paduku
3aBUCUMOCTU  KOODJMHAT, CKOPOCTH, YCKOPEHHs, IyTH U IEpPEeMELIECHUs




MaTepHaHLHOﬁ TOYKHU OT BPCMCHU

2.1.4 CBoboaHOE majieHre. Y CKOpeHue CBOOOTHOTO MaACHHS
KpuBosmueliHoe nBuxeHne. PaBHOMEpHOE IBWKEHHE MAaTEPHUAIBHOM TOYKH IIO
2.15 OKPYXXHOCTH. YTJIOBas CKOpPOCTb, JIMHEWHAas CKOpocThb. llepwon u wacrora.
LenTpocTpemMuTenbHOE yCKOPEHHE
216 TexHudeckue ycTpoiicTBa: CUAOMETD, IBUKEHUE CHAPSJIOB, LIETHbIE U PEMEHHBIE
o nepeaun
[IpakTnueckue paboTel. W3mepenue MruoBeHHOU ckopoctu. MccnenoBanue
COOTHOILIEHUS MEXIy NyTAMHU, MPOHJAEHHBIMH TEJIOM 3a TOCJel0BaTeNIbHbIE
2.1.7 paBHbIE MPOMEXYTKH BPEMEHHM IpPU PABHOYCKOPEHHOM JABIKEHHUU C HaudalbHOU
CKOPOCTBIO, paBHOM Hym0. M3yueHue OBUKEHUS IIapHKa B BA3KOM >KUIKOCTH.
W3ydenue ABM>KEHUS TeJa, OpPOIIEHHOTO TOPU30HTAIBHO
##HtPar#H# IUHAMUKA
991 [Ipunmun otHocutTenbHOocTH ['anmunes. IlepBeiil 3akoH Hetorona. MHepimansHbIe
o CHCTEMBI OTCYETA
2.2.2 Macca Tena. Cuna. [IpuHIMN Cyneprno3uum Cul
993 Btopoii 3akon HproTOoHa 1711 MaTepualbHOM TOYKM B HMHEPIHUAIBLHOW CHCTEME
99 o otcuéra (MCO). Tperuit 3akon HproToHa /17151 MaTepHAIbHBIX TOUYEK
224 3akoH BceMupHoro tarotreHus. Cuma Tspkect. llepBas kocMudeckas CKOPOCTb.
o Bec Tena
2.2.5 Cuna ynpyrocru. 3akoH ['yka
Cuna tpenus. Cyxoe Tpenue. Cuila TpEHHUS CKOJBXEHHS M CHJla TPEHMS ITOKOSI.
2.2.6 Kospduument tpenus. Cuna cOnpoTHBICHHS NMPH JABWKEHUU Tella B XKHUIKOCTH

HJIK Tra3c




2.2.7

IloctynarenbHoe 1M BpaljaTeabHOE IBUKEHUE a0COIIOTHO TBEPAOTO TENa

MOMEHT CHIIBI OTHOCHUTEIILHO OCH BpalicHUsA. IInedyo cunwl. YcnoBus PaBHOBCCHUA

2.2.8
tBEporo tesna B UCO

2.2.9 TexHuueckne ycTpoicTBa: MOAMUITHUKH, IBIKEHUE NCKYCCTBEHHBIX CITYTHUKOB
[IpakTnueckue paboThl. M3yueHue nBUKEHUs Opycka MO HAKIOHHOW IJIOCKOCTH
1oJ JEWCTBUEM HECKOJbKHMX cuil. MccnenoBaHue 3aBUCUMOCTU CHJI YIPYTOCTH,

2.2.10 BO3HUKAIOIIUX B Ae)OopMUpPYyeMOi MpPYKMHE U PE3UNHOBOM 00paslie, OT BEIUYHHBI
ux nedpopmanuu. UccnegoBanue yciaoBUi paBHOBECHUSI TBEPJOTO Tesla, UMEIOIIETO
OCbh BpaleHUS

###Par###3AKOHbI COXPAHEHUS B MEXAHUKE
231 Nmnynbe MaTepruanbHON TOYKH, CHCTEMBI MaTepUATIBHBIX TOUYEK. VIMITYIbC CHIIBI U
A M3MEHEHHEe UMITYJIbCa Tela

2.3.2 3akon coxpaneHus ummyiabca B MCO. PeaktuBHOE NBMXKEHNE

2.3.3 PaGora cumbl

2.34 MouHOCTE CHIIBL

2.3.5 Kunernueckas sHeprus MaTepuaibHOM TOUKU. TeopeMa 0 KHHETHYECKOM SHEPruu

23 236 [TorenumanbHas sHeprus. [loTeHuuanbHas SHEprus ymnpyro AeQOpMUPOBAHHOM
o npyxusbl. [loTeHnanbHas sHEprus Tena BOJIU3H MOBEPXHOCTU 3eMITn

[ToTennmaneHble U HEMOTEHUHUATIbHbIE CHIBL. CBS3b PabOThl HEMOTEHIIHMATBHBIX

2.3.7 CWJI C U3MEHEHHEM MEXaHMYECKON SHEPruu CUCTEMbl TeJ. 3aKOH COXpaHCHHS
MEXaHUYEeCKOU SHEPTruu

2.3.8 Ynpyrue u Heynpyrue CTOJIKHOBEHMUSI

239 TexHuueckue ycTpoiicTBa: JBMXKEHHE paKeT, BOJOMET, Komep, HpPY>KUHHBIN

IMUCTOJICT




[Ipaktuyeckue paboTel. V3yueHne CBSA3M CKOPOCTEH TN MPH HEYIPYroMm yjaape.

2310 NccnemoBanue cBsizu pabOTHI CHIIBI ¢ U3MEHEHUEM MEXaHUYECKOW SHEPTUH Tella
3 MOJIEKVYJISIPHASA ®U3UKA U TEPMOJAMHAMUKA
#it#Par###OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOU TEOPUU
311 OcCHOBHBIE TIOJIO)KCHHUSI  MOJIEKYJISIPHO-KMHETHYEeCKOi Teopuu. bpoyHOBCKOe
- nsuxeHue. udpdysus. Xapakrep IBUKEHUS U B3aUMOJICHCTBUS YaCTHUI BEIIECTBA
312 Mogenu CTpoeHHsI Ta30B, KUIKOCTEH U TBEPABIX Ted U OOBSICHEHHUE CBOMCTB
o BEIECTBA HA OCHOBE ATHX MOIEIIeH
3.1.3 Macca monekyn. KosmmuectBo BemiectBa. [TocTossHHas ABorajpo
314 TemmoBoe paBHOBecue. TemmepaTtypa u e€ usMepenue. Illkama Temmeparyp
o Llenbcus
31 315 Mogens uaeanbHoro rasza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOM
' o TEOPUH HEATHLHOTO rasza
316 AOconroTHasl TeMreparypa Kak Mepa CpelHeld KHHETHYECKOW SHEPTHH TEIUIOBOTO
o JIBUKEHMs dyactul raza. [llkamna remnepatyp KenbBuna
3.1.7 VYpaBuenne Knaneiipona — Mennaeneesa. 3akon JlaibToHa
318 ["azoBbie 3akoHBI. M30mporieccsl B UACATBHOM Ia3e ¢ NOCTOSHHBIM KOJIMYECTBOM
o BEIIECTBA: M30TE€pPMa, U30X0pa, U300apa
3.1.9 TexHudeckue ycTpoucTBa: TEPMOMETP, OapoMeTp
3.1.10 [Ipaktnueckue paboTel. M3mepeHue wmacchl BO3QyXa B KIACCHOM KOMHATe.
o HccnenoBanue 3aBUCUMOCTH MEX/1y apaMeTpaMU COCTOSTHUSL Pa3peXeHHOTro ras3a
3 OCHOBbI TEPMOJIMHAMUMKHA
' 3.2.1 TepmonuHamuueckass cucreMa. BHYTpeHHsE DJHEprus TEPMOIUHAMUYECKOU




CUCTEMBI U CIOCOOBI €€ U3MEHEHUSA

KonmuectBo Temnotsl u paboTa. BHYTpeHHSS SHEPTHS 0JJHOATOMHOTO HJICATEHOTO

3.2.2
rasa
Buner TEIUIONEepeIaun: TEIIONPOBOJHOCTD, KOHBEKILINS, U3JTy4EeHHUE.
3.2.3 TermmoémMkocTs Tea. YAenbHas TEIUIOEMKOCTh BellecTBa. Pacuér KoJimuecTBa
TEIUIOTHI IIPH TEIUIoNepeiade
394 [IepBblii 3aK0H TepMOAMHAMUKU. [IpuMeHeHNE TepBOro 3aKOHa TEPMOJIUHAMUKHA K
o usonponeccam. I'paduueckas HHTEpHpETaIMs pabOTHI Ta3a
TermoBbie Mamuubl. [TpuHIMNBI neiicTBUS TeruoBbIX MamuH. [IpeoOpasoBanHust
3.25 SHEPTHHM B TEIJIOBHIX MamuHax. KoadduumeHT mose3Horo aeucTBus (manee —
KIIMI) termosoit mammasl. [{ukn Kapro u ero KIT/]
396 Bropoit 3akoH TepmommHamMuku. HeoOpaTMMOCTh MpOIECCOB B MPHUPOJIC.
o TeruoBbie qBUTaTENU. DKOJIOTUYECKUE MPOOIEMBbI TETNIOIHEPTE€TUKH
397 TexHudeckre yCTpOWCTBA: JBHUTaTelh BHYTPEHHETO CrOpaHusi, OBITOBOM
o XOJIOIMJIbHUK, KOHIULMOHED
3.2.8 [Ipaktrueckue paboTel. I3MepeHne yneabHON TeII0EMKOCTH

3.3

##HParf## Al PEIATHBIE COCTOSHMA BEIIIECBA. ®A30BBIE ITEPEXO/IbI

Hap006p330BaHI/Ie N KOHJCHCalu. I/IcnapeHHe 1 KUIICHHUC. Y,IleJ'IBHaH TeI10Ta

33.1 napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JAaBICHUS

3.3.2 AGCOIOTHAS U OTHOCHUTEJIbHAS BIAXKHOCTh BO3ayxa. HacklmeHHblii map

333 Teépnoe teno. Kpucramimdueckue u amopdHbie Teaa. AHH3OTPONHS CBOKCTB
o KpucTaiioB. JKuakue kpuctamibl. CoBpeMeHHbIE MaTepUabl

3.34 [InaBnenue u kpuctamuM3alus. Y aenbHas TeIoTa miasieHus. Cyonumanus

3.3.5 YpaBHeHUEe TEII0BOro OaaHca




TexHudeckue ycTpoWCTBa: THIPOMETP U INCUXPOMETP, KAJOPUMETP, TEXHOJIOIUHU

3.3.6 IOJIyYEHUS! COBPEMEHHBIX MaTepHajloB, B TOM 4YHUCJIE HAHOMaTepualoB, U
HAHOTEXHOJIOTUH

3.3.7 [IpakTnueckue padboTel. i3MepeHue BlIaXXHOCTH BO3/1yXa

4 DJIEKTPOAMMHAMUKA
###HPar#t# O JIEKTPOCTATUKA

411 DnexTpu3anys Tei. DIEKTPUUeCKUi 3apsi. JIBa BUIa SIMEKTPHUECKUX 3apsiIoB

4.1.2 [IpoBOHMKH, TUAIIEKTPUKHU U TOJIYIIPOBOJHUKH

4.1.3 3aKOH COXpaHEHHUS JIEKTPUUYECKOTO 3apsiia

414 BzaumoperictBue 3apsnoB. 3akoH Kymnona

415 OnekTpuyeckoe moJie. Hanpssk€HHOCTh — ayekTpudeckoro moJist.  [Ipuniun
cyneprno3uiuy. JIMH1uM HanpsPKEHHOCTH AIEKTPUUYECKOTO MOJIS

41 4.1.6 Pabota cun anexrpocraTudeckoro noJjist. [lorenuan. Pa3HocTs moTeHIIMAIOB

417 [IpoBOOHMKKM W JOUDNEKTPUKM B IOCTOSSHHOM  DJIEKTPUUECKOM  TOJIE.
JusnexTpuueckas MPOHUIIAEMOCTb

418 OnextpoéMkocts. KonaeHcatop. DIeKTpoEMKOCTh IJIOCKOTO KOHAEHCATOpA.
DHeprus 3apsyKEHHOT0 KOHJEHCaTopa
Texnudeckne ycTpOMCTBA: DIEKTPOCKOI, AIIEKTPOMETP, AIIEKTPOCTATUYECKAs

419 3alliTa, 3a3€MIIEHUE AIEKTPONPUOOPOB, KOHAEHCATOP, KCEPOKC, CTPYWHBII
PUHTEP

4.1.10 [TpakTnyeckue paboTel. Mi3MepeHune 31eKTpoEMKOCTH KOHIEHCATOpa

42 ##HPar###ITOCTOSHHBIN JIEKTPUYECKHI TOK. TOKU B PA3JIMUHBIX CPEJAX

42.1

YcnoBus CYIICCTBOBAHUA ITOCTOSHHOI'O JJICKTPUYCCKOT'O TOKA. Hctounuku TOKA.




Cuia Toka. [1ocTOSIHHBII TOK

4.2.2 Hanpsokenue. 3akon Oma ai1s ydacTka Lenu
4.2.3 DIIEKTPUUYECKOE COMIPOTUBIICHUE. Y ICIIBHOE COMTPOTHUBIICHHUE BEIIIECTBA
4.2.4 [TocnenoBarensHOE, TAPATUICTHLHOE, CMEIIAHHOE COSTMHEHUE TIPOBOTHUKOB
4.2.5 Pabota anexrpuueckoro Toka. 3akoH [xoyns — Jlenna
4.2.6 MOUTHOCTH IEKTPUUYECKOTO TOKA
anexTpoaBkyias cuna (nanee — 3/[C) u BHyTpeHHEE COMPOTUBIEHNE UCTOYHUKA
4.2.7 Toka. 3akoH OMma Ui TOJIHOM (3aMKHYTOM) ayekTpuueckoil memnu. KopoTkoe
3aMbBIKaHUE
428 DNEKTPOHHAS TPOBOJUMOCTH TBEPIBIX METAIOB. 3aBUCHMOCTH COIPOTUBIICHHS
o METAJIOB OT TeMIepaTyphl. CBEpXIIPOBOAUMOCTE
4.2.9 DIIeKTPUYECKUNA TOK B BakyyMme. CBOWCTBA JIEKTPOHHBIX MTYyYKOB
4210 [TonynpoBoanuku. CoObCcTBEHHAs: M MPUMECHAs! MPOBOJUMOCTD MOJTYIPOBOHUKOB.
o CaoiicTsa p-n nepexoa. I1oynpoBoHUKOBEIE TPHOOPHI
4211 DONEKTpUUECKUH TOK B  JJIEKTPOJUTAX. OJIEKTPOJUTUYECKAsl JUCCOLMAIUS.
o DIEKTPOIIH3
4212 DJIeKTpUYECKUl TOK B razax. CaMOCTOSATENbHBIA U HECAMOCTOATENIbHBIN pa3psl.
o Paznuunbie THUIIBI caMOCTOSTENBHOTO pa3psana. Monuus. [lnazma
TexHuyeckne yCTpONCTBA: amIepMeTp, BOJBTMETP, PEOCTaT, MCTOYHHUKH TOKa,
4213 3JIEKTpOHArpeBaTeNbHbIE MPUOOPHI, AEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
o COTNPOTHBIICHUS,  BAKyyMHBIH  JMOJ, TEPMUCTOPHI U  (OTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIH JTMOJI, TaTbBAHUKA
4214 [IpakTueckue padboThl. M3yueHne CMEIIaHHOTO COSAMHEHUS PE3UCTOPOB.

I/I3MepeHI/Ie 3[[(: HCTOYHHUKa TOKa MW C€ro BHYTPCHHCTO COIIPOTUBJICHHA.




Habmoenue anexkrponusa

11 KUIIACC
Kon
paszena Koanposepsiemoro 3jementa IIpoBepsiemble 3jIeMeHThI COAEPKAHUS
4 DJIEKTPOJMUHAMUKA
###Par###M AT HUTHOE I1OJIE. DJIEKTPOMATHUTHAS MHAYKI WA
431 ITocTossHHBIEe MarHuTEL. B3anMoaeiicTBHEe NOCTOSHHBIX MarHUTOB
MaruauTtHOE Tosie. BekTtop MarHuTHOW WMHIYKUMH. [IpUHIMI Cyneprno3uiivy.
4.3.2 Jluaum MarHuTHOM MHAYKIMU. KapThHa JMHWNA MarHUTHOW WHIYKUIHMH TOJIS
MIOCTOSIHHBIX MarHUTOB
MarnuTHOE TmoJie NPOBOJHMKA C TOKOM. KapTuHa NWMHUN MO IJIMHHOTO
4.3.3 IPSIMOTO MPOBOJAHHMKA M 3aMKHYTOTO KOJBIEBOTO MPOBOJHUKA, KATYIIKU C
tokoM. OnbIT Dpcrena. BzanmoaeiicTBue NpoBOAHUKOB C TOKOM
4.3 4.3.4 Cunia AMmriepa, €€ MOIyJb ¥ HallPaBJICHHE
435 Cuna JlopeHua, e€ MOaynb W HamnpaBieHue. JBukeHne 3apsyKeHHON YacTHUIIbI
B OJIHOPOJAHOM MarHuTHoM mnosie. Pabora cuiel Jlopenna
4.3.6 SIBeHME ANMEKTPOMArHUTHOM MHAYKIIUN
4.3.7 [ToTok BeKTOpa MarHUTHOM UHIYKINUU
4.3.8 OJ1C unaykuMH. 3aKOH 3IEKTPOMarHuTHOM MHAYKIuK Papanes
43.9 Buxpesoe anexrpuueckoe nosie. 9J{C MHAYKIIMU B MPOBOAHUKE, JABUKYLIEMCS

IMOCTYNATCIIbHO B OJHOPOAHOM MAIrHUTHOM II0JIC




4.3.10 [IpaBuno Jlenua

43.11 NunykruBHoCTh. SABnenue camonnaykuun. C caMOuHIYKIIMI
4.3.12 OHeprusi MarHUTHOTO NOJISI KATYIIKU C TOKOM
4.3.13 DJIEKTPOMAarHUTHOE 110JIe
4314 TexHnyeckue  ycTpoiCTBa:  IMOCTOSIHHBIE ~ MAarHUTBI,  AJIEKTPOMAarHUTBHI,
o ANIEKTPOJIBUTATENb, YCKOPUTENN 3IEMEHTAPHBIX YaCTUL], MHIYKIIMOHHAs IeYb
[IpakTnueckue paboThl. V3yueHMe MarHUTHOTO TOJISI KAaTyIIKHM C TOKOM.
4.3.15 HccnenoBanvne A€MCTBUS TMOCTOSIHHOTO MarHuTa HAa paMKy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOM WHTYKIIMHA

5 KOJIEFAHI 11 BOJIHBI
#H##HPar#t##MEX AHUUECKUE U SJIEKTPOMATI'HUTHBIE KOJIEBAHU S
511 KoneGarenbnast  cuctema. CpoOoanble  koneOaHusi. ['apMoHHMueckue
o kone6anns. Ilepros, YacToTa, aMIUTUTYa U (a3a KoneOaHHit
5.1.2 [Ipy>XuHHBINA MagTHUK. MaTeMaTHYeCKUH MassTHUK
513 YpaBHeHHE rapMOHHMYECKHX KojeOaHui. KumHemarndyeckoe M JTHHAMHUYECKOE
o OITMCAaHHE KOJIe0aTEILHOIO JIBHKEHHS
5.1 [TpeBpallieHre SHEPTUU NPH TAPMOHUYECKUX KOJIeOaHUSIX. CBS3b aMILUIATY/IbI
5.1.4 KOJIe0aHUN MCXOTHOW BENMYHMHBI C aMIUTUTYIaMH KoyieOaHHil €€ CKOPOCTH U
YCKOPEHUs
Konebarenpubiii koHTYp. CBOOOJHBIC 3JCKTPOMAarHUTHBIC KoJcOaHHs B
5.15 UJICATBHOM KOJICOATeIbHOM KOHTYpE. AHAJIOTHS MEXIY MEXaHUYCCKUMHU H
ANEKTPOMArHUTHBIMH KoJebanusmu. ®opmymna Tomcona
5.1.6 3aKOH COXpaHEHMsI SHEPTUU B UACATHLHOM KOJIeOaTeIbHOM KOHTYpE




BreinyxieHHbIE MexaHHueckue Kosiebanusi. Pezonanc. Pe3onaHcHas kpuBas.

>L7 BbiHyKIeHHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMsI.
5.1.8 [lepemennsiii Tok. CHHYCOUJAJIbHBIN IEPEMEHHBIN TOK.
519 MOoUTHOCTh TEPEMEHHOTO TOKa. AMIUIUTYIHOE W JCUCTBYIOIIEE 3HAYCHHE
B CWJIBI TOKA U HAIIPSDKEHUS
Tpanchopmarop. IlpousBoacTBo, nepegaya v NOTpeOIEHNE AIIEKTPUUECKON
5.1.10 SHEPruu. DKOJOTUYECKUE PUCKHU MPHU MPOU3BOACTBE AIEKTPUUECKON SHEPIHH.
Kynbrypa ncnonb3oBaHust 3J€KTPOIHEPTHH B TOBCEAHEBHON )KU3HU
5111 Texuuyeckue ycTpoiicTBa: ceiicmorpad, 5>IEKTPUUECKUN 3BOHOK, JIMHUU
- 3IeKTponepeaay
[Ipaktnueckue paboTel. MccrmenoBaHue 3aBUCUMOCTH TEpHUOJA MAJBIX
5112 KoJIeOaHUH Tpy3a Ha HUTU OT JUIMHBI HUTH M Macchl rpysa. MccienoBaHue
- IIEPEMEHHOTO TOKa B LIEMU U3 MOCIEA0BATEIbHO COEIUHEHHBIX KOHJIEHCATOPa,
KaTYIIKH U pe3rcTopa
#H#HPartHHMEX AHWYECKUE U OJIEKTPOMATI'HUTHBIE BOJIHBI
591 MexaHuueckue BOJIHBI, ycioBus pacnpoctpaHenus. Ilepuoa. CkopocTb
B pacnpocTpaHeHus U JJIMHA BOJIHBL. [lonepednble u npo10JbHbIE BOJIHBI
5.2.2 ###Par### Nnrepdepenniusa u qudpakinst MEXaHUYECKUX BOJTH
59 5.2.3 3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3Byka
OJEeKTPOMArHUTHBIE BOJIHBL. YCIIOBHUS M3JIy4EHMs 3JIEKTPOMArHUTHBIX BOJIH.
5.2.4 B3aumHuas opuentauus BektopoB E, B M v B 25eKTpOMarHuTHON BOJHE B
BaKyyMe
595 CBolicTBa  DJJIEKTPOMAarHUTHBIX ~ BOJIH:  OTPaXXEHHE,  IPEIOMIICHHE,

IoJrApu3anus, ,Z[I/I(I)paKI_[I/ISI, I/IHTep(bepeHI_II/I}I. CKOpOCTL QJICKTPOMAIHUTHBIX




BOJIH

[[Ixana 37€KTPOMArHUTHHIX BOJIH. [IprMEHEHHE AIEKTPOMATHUTHBIX BOJIH B

5.2.6
TEXHUKE U OBITY
597 [IpuHuume! paguocBs3u U TeneBuAcHUS. Pannonokamus. DIeKTpOMarHuTHOE
B 3arps3HEHNE OKPYKAIOIIeH cpeibl
TexHudeckrue YCTPOMCTBA: MY3bIKAIbHBIE WHCTPYMEHTHI, YIIBTPa3BYKOBas
5.2.8 TUArHOCTHKA B TEXHHUKE W MEAMIIMHE, pajap, pPaauoNpUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-neup
#H#HPar###OIITUKA
53.1 [IpsimonuHeitHOE pacpocTpaHEHUE CBETAa B OAHOPOAHOM cpene. JIyu cBeTa
532 OtpaxkeHue cBera. 3akOHBl OTpakeHus cBera. [loctpoeHue u3oOpakeHUI B
o TIJIOCKOM 3epKaie
533 [Ipenomnienne cBeTa. 3akoHBI TPETOMIICHHSI cBera. AOCOJIOTHBIN IMOKa3aTelb
A TIpenoMIeH s
534 [TomHoe BHyTpeHHee oTpaxeHue. lIpenenbHBI yroa MOJIHOTO BHYTPEHHETO
5.3 o OTpaXKEeHUS
5.3.5 Hucnepcus cera. CroskHbINA cocTaB O6emoro ceera. L{pet
Cobupatomue u paccenBaromue TUH3bL. ToHkast muH3a. DoKycHOE paccTosTHUE
536 U omntuyeckas cuia TOHKOW JswmH3bL. llocTpoenue wu3o0pakeHuidl B
o coOuparomux W pacceMBalmUX JuH3ax. @DopMmyna TOHKON JIHMH3BL
YBenuueHue, 1aBaeMoe JIMH301
5.3.7 [Ipenenbr TpUMEHUMOCTH T€OMETPUUECKOM ONITUKHI
538 WNurtepdepenmuss cBera. KorepeHTHbIE HCTOYHUKU. YCIOBHS HAOMIOICHUS

MakCUMYMOB M MHMHUMYMOB B HHTEp(EpPEHIMOHHON KapTHHE OT JABYX




CI/IH(i)aBHBIX KOTCPCHTHBIX HCTOYHHUKOB

Hudpakmust cBeta. JudpaknuoHHas pemérka. YCIoBHE HaOIIOICHUS

5.3.9 TJIABHBIX MAaKCUMyMOB TIpU TMAJICHUM MOHOXPOMATHYECKOTO CBeTa Ha
T(QPaKIMOHHYIO PEIIETKY
5.3.10 [Monsipu3zanus ceeta
Texnuyeckne ycTpoiicTBa: OuYKH, Jyna, (oToanmapar, HPOEKIMOHHBII
5.3.11 amnmapaT, MHUKpPOCKOI, TEJIECKOI, BOJOKOHHAs ONTHKA, AUPaKIHOHHAS
pEmETKA, TTOIAPOUL,
5312 [Ipaktuueckue paboTsl. 3mepenue nokasarens npenomienus. ccnenoBanme
CBOMCTB M300pakeHu# B trH3ax. HabmoneHne qucnepcuu cBera
SJIEMEHTBI CITIELIUAJIBHON TEOPMM OTHOCUTEJIbHOCTH
['paHuibl TPUMEHUMOCTH KJIACCMYECKOM MexaHukHu. [locTynmatel Teopuu
6.1 OTHOCUTENIbHOCTH: WHBAapPUAHTHOCTb MOJYJSl CKOPOCTH CBETa B BaKyyMme,
MPUHIIMI OTHOCUTEIBHOCTH DUHIITEHHA
6 6.2 OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeJJIEHHE BPEMEHU U COKpalleHUE
JUTMHBI
6.3 DHEprus U UMITYJIbC CBOOOTHOM YaCTHIIbI
6.4 CBsi3b Macchl ¢ HEpPrueil U UMITYJIbCOM CBOOOJIHON YaCTHUIbl. DHEPrHUs MOKOS
CBOOOHON YaCTHUIIBI
7 KBAHTOBAS ©®U3UKA
#i#Par###JIEMEHTBI KBAHTOBOI OIITHKU
71 711 ®otonsl. ®opmyna [lnanka cBs3u SHEPrUU POTOHA C €r0 YaCTOTON. DHEpPrust
U UMIyIbe HoTOHA
7.1.2 OtkpeiTHe U ucciegoBanue Gorosdpdexra. Onbitel A.I'. CroneroBa. 3aKoHBI




dororddekra

VYpaBuenne OiHmTeiitna uin portonddexra.  «KpacHas — rpaHUIa»

7.1.3
dororddexra
7.1.4 Hasnenne cera. Onbitel [1.H. Jlebenena
7.1.5 XHUMHYECKOE IEHCTBUE CBETA
716 Texauueckne ycTpoiicTBa: (GOTOINEMEHT, (POTONATUHK, COTHEYHas OaTapes,
o CBETOJIMOJ
CTPOEHHME ATOMA
791 Mogenb atoma Tomcona. OmbiTel Pezepdopaa mo uccie10BaHuio CTPOSHUS
o aroma. [TnaHeTapHas MOJeNb aTOMa
[Moctynarer bopa. M3nydenne u nornomnieHne (GoTOHOB MPH TEPeXoJie aToMa C
71.2.2 OJIHOTO YpPOBHS SHEprud Ha Jpyrod. Bumel crekrpoB. CHekTtp ypoBHEH
SHEPTHH aTOMa BOJOPOa
7.2 793 BonHoBeie cBoiicTBa wactuil. Bosnbl ge bpoitnsa. KopnyckyispHO-BOJTHOBO#
o nyanmu3Mm. Judpakius 3IeKTpOHOB Ha KPHCTaJIax
294 CroHTaHHOE W BBIHYXKICHHOE H3JIydeHHE. YCTPOWCTBO M NPHUHIUI PaOOTHI
o nazepa
795 TexHHUeCKHe YCTPOMCTBA: CHEKTPAIbHBIM aHaTu3 (CIIEKTPOCKOM), Jiasep,
o KBaHTOBBIN KOMIIBIOTEP
7.2.6 [IpakTrueckue padoTsl. HabmroaeHue IMHEHYATOTO CIIeKTpa
ATOMHOE A/1PO
7.3 7.3.1 Metop! HAOMIOICHUS U PETHCTPALIUH 3JIEMEHTapHBIX YacTHUI]
7.3.2 OTkpbiTHE paanoakTuBHOCTU. OnbIThl Pesepdopaa no omnpeneneHuio cocraBa




panuoakTUBHOrO wm3nydyeHus. CBoiictBa amb(a-, Oera-, ramMMa-u3ITydeHUs.

Bmmsanaune PAAOAKTUBHOCTHU HA JKUBBIC OPraHU3MbI

OtkpbiTue npoToHa U HeWTpoHa. HyknonHas monens sapa IeiizenOepra —

733 Mpanenxo. 3aps aapa. MaccoBoe 4ucio sapa. M3oTonsl

734 Anbda-pacnaz. OIEKTPOHHBIH H TO3UTPOHHBIM Oera-pacman. ['amma-
o u3JTydeHue. 3aK0H PaMOaKTUBHOTO pachazia

7.3.5 DHeprus CBsI3U HYKJIOHOB B sifpe. A nepHbie cuibl. Jledekt macchl siipa

7.3.6 SAnepusie peakuuu. [lenenue u cUHTE3 siep

737 Snepubiii  peaktop. Tepmosimepubrii cuHTe3. [IpoGnemMbl W TEPCHIEKTHUBHI
o AJIEPHOMN YHEPTreTUKHA. DKOJIOTHUECKUE aCIIEKTHI IEPHON SHEPTETUKHU

738 OnemeHTapHble  4acTuibl. OTKpeITHE MO3UTpoHA. DyHIaMeHTalbHbIE
o B3aMMOICHCTBHUS

739 TexHuueckue ycTpouCTBa: NO3UMETp, Kamepa BuibcoHa, siAEpHBIN peakTop,

aToMmHas 6om0a

2310 [Tpaktuueckue pabotel. HccienoBanue TpekoB YacTHl] (IO TOTOBBIM

o doTorpadusam)
OJIEMEHTbBI ACTPOOU3UNKNU
8.1 Bun 3Bé3gHoro neba. Co3Be3musi, sipkue 3BE3MbI, IUIAHETHI, MX BUIAUMOE
JBUKCHHE
8.2 Conneunasi cucrema. Ilnmanersl 3eMHO# rpymmbl. [lnaHeTel-TUTaHTBI U HX
' CIyTHUKHU, KapJIMKOBBIE TUIaHeThl. Maiibie Tena COTHEYHON CUCTEMBI

8.3 Counue, potocdepa u atmocepa. CoHeuHast aKTUBHOCTh
8.4 Wcrounnk sneprun ConHua 1 3B€31




3BE31bI, MX OCHOBHBIE XapaKTEPUCTHKU: Macca, CBETUMOCTb, paANYC,
TeMIeparypa, HX B3aUMOCB3b. JlpuarpamMma «CHEKTPaJIbHBIA — KJIacCc —

85 CBETUMOCTb». 3BE3/Ibl IJIABHOM IOCIENOBAaTEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTb» JUISl 3BE3] ITIaBHOM MOCIIEA0BATEIbHOCTI
8.6 ##HPar###Buyrpennee crpoeHue 3BE31. COBpEeMEHHbBIE MPEACTaBICHUS O
' HPOUCXOXKJIEHUU 1 3BooLK CotHIa U 3BE3]1. DTarlbl )KU3HU 3BE3]]
Mneunsiit [lyre — nHama Tamaktuka. ChnupanbHas cTpykTypa lamakTuku,
8.7 pacnpeneneHue 3BE3n, raza u nbeuiu. llonmoxkenne u amwxenue ConHIA B
lNamaxTuke. [Tnockas u chepuyeckas moacucteMsl [amakTuku
8.8 Tunsl ramaktuk. PamgvoranakTuku W kBazapbl. UEpHBIE IBIpHI B sApax
' raJIakKTUK
Bcenennas. Pacmupenue Bceenennoit. 3akon Xa06ma. PazOeranue rajgakTuk.
8.9 Bospact u paguyc Bcenennoid, Teopust bonpuioro B3psiBa. Mozenb «ropsiaeit
Bceenennoii». PenukroBoe n3inydeHue
8.10 Macmrabnas  cTpykTypa Bceenennoit.  Meraramaktuka.  HepeméHnnbie

poOJIeMbl ACTPOHOMUH




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

» Gusuka, 10 kinace/ Msikumes I'.41., Byxosues b.b., Corckuii H.H.; mon
penakiuen

[MapdpenTtreBoit H.A. AxunonepHoe o6mectBo «M3aaTenbcTBO
«IIpocBemienue»

» dusuka, 11 knace/ Msikumies I'.J1., Byxosues b.b., Yapyrun B.M.; non
penakiuen

[MapdpentreBoit H.A. AxunonepHoe o61mectBo «M3naTenbcTBO

«HpOCBGIIIGHI/IG»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

®dusmka. 10 knacc. Meroaudeckoe mocodbue K yd. [lepoimkuna. - @uioHoBUY
H.B.

®dusuka. 11 knacc. Metoaudeckoe nocodue - 'yrauk E.M., Uepaukosa O.A.

dusuka 3agaunuk 10-11 xmacc A. I1. PriMmkeBruy

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
https://urok.apkpro.ru



