MoanuncaHo

undpoBon
nognucbto: MAQY
"COLU N2 16"

MHUHUCTEPCTBO MPOCBEUIEHUA POCCUMCKOUDEJIEPAIIUN
MuHuCcTEepCTBO 00Pa30BAHUS MOJIOAEKHON IMOJUTHKH

CepasioBckoii 00s1acTH
MyHuuunajbHoOe Ka3éHHOe yUpexKIeHne «YnpaBJjeHue 00pa3oBaHus
ropoackoro okpyra Bepxuss IIsimma
MAOY «COII Ne 16»

PACCMOTPEHO COI'JTACOBAHO YTBEPX/JIEHO

[HIkonpHBEIM MO Ha [eJarorn4yeckom MPUKA30M JUPEKTOPA
MAOQOY «COLLI Ne 16»

Pynaux H.C.
HpOTOKOH Ne 1 HpOTOKOH Ne 1 Ne 67-0 oT 02.09.2024 1
01 29.08.2024 1. o1 29.08.2024 r. B o '
PABOYAS ITPOI'PAMMA

(ID 1866495)

yueOHoro npeamera «®usuka. ba3oBblii ypoBeHb»
s ooygaromuxcs 10-11 kimaccos

r. Bepxuss IIsimma, n. Kpacusliii 2024 r.



HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma no ¢usuke 0a30BOTO YpOBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUIM U TPEOOBAHMI K pe3yibTaTamM
OCBOEHHSI OCHOBHOM 00pa3oBaTenbHON MporpaMmsbl, npeacraBieHHbIx B PI'OC
COOQO, a Ttakxe c yuérom (enepanbHOi paboyeil mporpamMmbl BOCHHUTAHHS U
KOHLEMUUU NpenojaBanus yueOHoro npeamera «dusmnka» B 00pa3oBaTeIbHbIX
opraumsaiusax  Poccuiickon — ®enepauuy, — peaM3yIOIIMX  OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPaAMMBI.

Copepxanue mnporpaMMbl 1O (U3MKE HAIpaBiIeHO HAa (OPMUPOBAHUE
€CTEeCTBEHHO-HAYyYHOM KapTHHBl Mupa oOyuaronuxcs 10-11 kmaccoB mpu
oOydyenun uX (usuke Ha ©0a30BOM YypOBHE HA OCHOBE CHCTEMHO-
HesTeNbHOCTHOTO  moxaxona. IIporpamma 1o  QuU3MKE  COOTBETCTBYET
tpeboBanusamM PI'OC COO k miIaHUPyEeMbIM JHMYHOCTHBIM, HPEIMETHBIM H
METanpeIMETHBIM pe3yJbTaTaM O0yUEHHUs, a TAKKE YUYUTHIBAET HEOOXOAUMOCTh
peanuzaluu  MEXNPEIMETHBIX CBs3eil (U3MKM C eCTECTBEHHO-HAyYHBIMU
y4eOHBIMU TIpeIMeTaMH. B Hel ompenemnsitorcs OCHOBHBIE LETH H3YYCHUS
(Gbu3MKKM Ha ypOBHE CPeHEro 00Iero oopa3oBaHus, IIIAHUPYEMbIE PE3YIbTAThI
OCBOCHHUS Kypca (DU3MKU: JIMYHOCTHBIC, METalpeIMeTHble, MpeIMETHbIE (Ha
0a30BOM ypOBHE).

[Iporpamma no Qpu3uKe BKIIOYAET:

e IUJIAHUPYEMBIE PE3YJIbTAThl OCBOCHUS Kypca PU3UKHK HAa 0a30BOM YPOBHE,

B TOM YHCJI€ MPEeIMETHbIE pe3yIbTaThl M0 ToJaM 00y4eHHUs;

e cojepxanue yueOHoro npeamera «duszuka» mo rogam o0yueHus.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPUPOJIbI, BHICTYMAas B
KayecTBEe y4eOHOro MpeIMeTa B IIIKOJI€, BHOCUT CYIIIECTBEHHbBIN BKJIA/ B CHCTEMY
3HaHUH 00  okpyxaromem wMupe. IlkonapHbIi  Kypc  GuU3UKH  —
CUCTEMOOOPA3YIOMIMK  JUIsI  €CTECTBEHHO-HAYyYHBIX YYEOHBIX MPEAMETOB,
MOCKOJIbKY (hU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB M SIBJICHHIA,
U3y4aeMbIX XUMHEH, Owojorueit, u3nueckol reorpadueii U acTpOHOMHUEH.
Hcnonb3oBanue W aKTHUBHOE MpPUMEHEHHE (U3MUYECKUX 3HAHUN OMpeessieT
XapakTep W pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJOTUH B cepe HSHEPreTukH,
TPaHCIOPTa, OCBOCHUSI KOCMOCA, MOJIYyYEHHsS] HOBBIX MATEPUANIOB C 3aJaHHBIMU
cBolicTBaMu ® Apyrux. HM3ydeHwe (QU3NKK BHOCHUT OCHOBHOM BKJIQJ B
dbopMHUpOBaHUE €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa O0Oyd4arouuxcs, B
dbopMupoBaHUE YMEHUW TNPUMEHATH HAYYHBI METOJN TIO3HAHUS TpHU
BBINIOJIHEHUH UMH Y4€OHBIX HCCIIEOBaHU.

B ocHOBy kypca ¢u3MKM 11 YPOBHS CpPEIHEro 00IIero oOpa3oBaHUs
IIOJIOXKEH Psl HJEH, KOTOpbIE MOXHO paccMaTpyuBaTh Kak MPHUHIUIBL €r0
IIOCTPOEHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEW KypcC SIBISETCS JIOTHYECKU
3aBEpIIEHHBIM, OH COACPKUT MaTepuall U3 BCEX pa3/ieloB GU3NKH, BKIIOUAET KaK
BOTIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOM (U3HKH.

Hoesn cenepanusayuu. B cooTBEeTCTBUU ¢ Hel MaTepuan Kypca (U3HKH
o0beIMHEH BOKpYr (u3nueckux Teopuid. Beaymum B Kypce sBisercs
(dopmMupoBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U
ToJIe.

Hoesa cymanumapuzayuu. EE peanuzanus NpeaIosiaraeT HCIOJIb30BaHUE
IYMaHHUTapHOr0 MOTEHIHaNa (PU3HNUECKON HAYKH, OCMBICICHUE CBSI3H Pa3BUTHS
bu3uKn C pa3BUTHEM OOIIECTBA, a TaKXKE C MHPOBO33PEHUYECKUMHU,
HPaBCTBEHHBIMH M 3KOJOTMYECKHUMH MPOOIEMaMH.



Hoess npuknaownoii uanpasenennocmu. Kypc ¢Gu3uku mpeamnosiaraet
3HAKOMCTBO C IIIUPOKUM KPYT'OM TEXHHYECKUX U TEXHOJOTHUCCKHUX TPHUIT0KCHHMA
MU3y4YEHHBIX TEOPUH U 3aKOHOB.

Hoes »osxonocuzayuu peanusyercs MNOCPEICTBOM BBEIEHUS 3JIEMEHTOB
collep KaHMs, TOCBAMIEHHBIX SKOJOTUYECKHM TIpOoOJIeMaM COBPEMEHHOCTH,
KOTOPBIC CBS3aHBI C PA3BUTUEM TEXHUKHA M TEXHOJIOTHH, a TaKkKe 00CYXICHHS
npo0JeM  palUMOHAILHOIO  MNPUPOJAOINONb30BAHUA M SKOJOTUYECKOH
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
U TPUHIWIIOB B COBPEMCHHBIX TMPEJACTABICHUSAX O TPUPOJC, TPaHUIAX
NPUMEHUMOCTH TEOPHM, JIJI1 OINHUCAHUS €CTECTBCHHO-HAYYHBIX SBJICHUH U
IIPOIIECCOB).

CHCTEMHO- e TEIBHOCTHBIN TIOJXO0/ B KypCe (PU3UKH Peatu3yeTcst Pex e
BCET0 3a CUET OpraHU3aAIMH IKCIIEPUMEHTAIBHOHN JIEATEIbHOCTH 00YYarOIIHXCS.
Jns  6a3oBoro ypoBHA Kypca (U3UKH — OTO HCIOJIb30BAHUE CHUCTEMBI
(GpPOHTATBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB W JIaDOPAaTOPHBIX pPadoT,
KOTOpBIC B IIporpaMMe 1o (hu3uKe OOBEAUHCHBI B OOIIHMIA CITUCOK YYCHHUYECKHUX
NPaKTHYCCKUX paboT. BeiciieHne B yka3aHHOM TIIepeyuHe J1JaOOpaTOPHBIX padoT,
NPOBOAUMBIX JIII KOHTPOJISI M OIIGHKH, OCYIISCTBJISETCS YYaCTHHKAMU
0o0pa3oBaTeIbHOrO MpOIEcca HMCXOAs M3 OCOOCHHOCTEW IUIAaHUPOBAHUS U
OCHamleHuss KkaOuwHera ¢u3nku. Ilpu 3ToM oOecreynBaeTCs OBJIAJICHUE
0Oy4YaromMUMHCS YMEHUSMU MPOBOAUTH KOCBEHHbBIE M3MEPEHMsI, UCCIIEIOBAHUS
3aBUCUMOCTEH (PU3MUECKHX BEJIMYMH U TOCTAHOBKY OIBITOB MO TMPOBEpKE
IPEIJIO’KEHHBIX TUTIOTE3.

Bonbiioe BHUMaHHE yACISETCS PEIICHUIO PACUCTHBIX M KadeCTBEHHBIX
3azad. IIpu 9TOM [UIsi pacY€THBIX 3a/a4 IPHOPUTETOM SIBISIFOTCS 3a/la4H C SIBHO
3aJlaHHON (PU3UYECKON MOJIENbIO, MTO3BOJISIOIINE TPUMEHSITh U3YYECHHbIE 3aKOHBI
¥ 3aKOHOMEPHOCTH KaK U3 OJTHOTO pasjieia Kypca, Tak U UHTETPUPYs 3HAHUS U3
pasHbIX pasnenoB. JJig KaueCTBEHHBIX 3a/lay MPUOPUTETOM SIBIISIIOTCS 3aaHUS
Ha 00BsICHEHHE MTPOTEeKaHMs (U3MUECKUX SIBICHUN U MIPOLIECCOB B OKPY KAIOIIEH
KU3HHM, TpeOyrolue BbpIOOpa (PU3MUECKON MOJAENH I CUTYyalluu MPaKTHUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ tpeboBanmsimu PI'OC COO k wmaTepuasbHO-
TEXHUYCCKOMY OOECIedYeHHI0 Y4eOHOTo Imporiecca 0a3oBBIM YpPOBEHb Kypca
¢u3MKu Ha YpPOBHE CpEIHEro OOIIero oO0pa3oBaHUS JIOJDKEH H3y4daThCs B
YCIIOBUSX MPEIMETHOTO KaOMHeTa (PU3UKH WM B YCIOBUAX MHTETPUPOBAHHOTO
KaOWHeTa TPEeJIMETOB €CTeCTBEHHO-HAYYHOro IHKiIAa. B kaOuHeTe (Qu3NKu
JOJKHO OBITh HEOOXOaUMOE JTabopaTopHOE OO0OpYIOBaHWE MJIS BBITIOJHEHUS
YKa3aHHBIX B MpOrpaMMe MO (PU3UKE YYCHHUECKHX MPAKTHYECKUX PaboT u
J€MOHCTPAaLlMOHHOE 000pyI0BaHHE.

JlemoHcTpanmonHoe obOopynoBaHue QopMupyercss B COOTBETCTBHHM C
MPUHIIMIIOM MHWHHMAJIBHON JIOCTATOYHOCTH H O00ECTEeYMBAaEeT MOCTAHOBKY
MEPEUYNCICHHBIX B TpOrpaMMe MO (HU3UKE KIFOUEBBIX JIEMOHCTPALMHA IS
WCCJICIOBAHMUST HW3YYaeMbIX SIBICHHM W  TIPOIECCOB, OMIUPUYECCKUX U
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlabopaTtopHOoe 00OpymOBaHHME [JIsi YUYEHWYECKUX MPAKTHIECKUX padoT
dbopMupyeTCst B BHJIe TEMATHIECKUX KOMIUIEKTOB U 00€CIIeYnBaeTCs B pacuére
OJTHOTO KOMIUIEKTAa Ha JABYX OOyYaOMMXCA. TeMaTHdecKhe KOMIUICKTHI
J1a00paTOPHOTO OOOPYAOBAHMS JOJKHBI OBITH MOCTPOEHBI HAa KOMILICKCHOM



MCII0JIb30BaHUU AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTEIBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpaTOPUH.
OCHOBHBIMM LIEJISIMH U3y4€HUS (PU3UKH B 00LIEM 00pa30BaHUU SABIISAIOTCS:

dbopMHUpOBaHUE HMHTEpPECAa W CTPEMIICHHUS OOYYAIONIMXCS K HAyIHOMY
U3YYCHHUIO TPUPOIBI, PA3BUTHE WX HWHTEIUICKTYaJBHBIX M TBOPYECKHUX
CIIOCOOHOCTEH;

pa3BUTHE TMPEACTABICHHA O HAYYHOM METOJe TIO3HAHUS |
(bopMHpOBaHUE HCCIICIOBATEIBLCKOTO OTHONIICHHSI K OKPY>KAIOIIHM
SIBJICHUSM

(dbopMHpOBaHUE HAYYHOTO MHPOBO33PCHHS KaK pe3ysbTraTa WU3YYCHUS
OCHOB CTPOCHHMSI MaTepuu U (PyHIAMEHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE YMEHHH OOBSACHATH SBJICHHS C HCIOJb30BAHHEM
(U3HUCCKUX 3HAHWHM M HAYIHBIX JOKA3aTEIbCTB;

(bopMHUpOBaHUE TIPEICTABICHUN O POJIU (GU3UKU IS PA3BUTHS JPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKH U TCXHOJIOTHH.

JlocTrkeHue 3TUX 1efieil 00ecreunBaeTCs PelIeHUeM CIEAYIOINX 3a/1a4 B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro 001iero 0opa3oBaHus:

npuoOpeTeHne  CUCTeMbl  3HaHUM 00  oO0mmx  (QU3HYECKHUX
3aKOHOMEPHOCTSIX,  3aKOHaX, TEOpHUsAX, BKIHOYAas  MEXAHHKY,
MOJIEKYJISIpHYIO (PU3MKY, DJIEKTPOJAMHAMHUKY, KBAaHTOBYIO (U3UKY U
AIIEMEHTBI acTPODU3UKH;

dbopMHUpOoBaHUE YMEHUN NPUMEHSATh TEOPETUYECKHE 3HAHUSA IS
0oOBbsICHEHHUS (PU3NYECKUX SBICHUW B TMPUPOAEC M M MPUHATHUS
IIPAKTUYECKUX PELICHUN B IOBCEIHEBHOMN XKU3HU;

OCBOEHHE CIOCOOOB pELIEHMs pa3iIMuYHbIX 3aJad C SBHO 3aJaHHON
¢u3nyeckoil MOJENbo, 3ahad, MOJPa3yMEBAIOIIUX CaMOCTOSITENIbHOE
co3zanue (pU3NYECKON MOJeNH, aleKBaTHON YCIOBUAM 3a/1auH;
HOHMMaHue (HU3MUECKUX OCHOB M NPHUHILUIIOB JEHCTBUS TEXHUUYECKUX
YCTPOMCTB M  TEXHOJIOTMYECKUX IPOLIECCOB, WX BIUSHHUA Ha
OKPYXAIOIYIO CPENY;

OBJIaJICHUE METOJaMHU CaMOCTOSATEIbHOIO TUIAHUPOBAHUS U POBEACHUS
(pu3nYeCKUX IKCIIEPUMEHTOB, aHAIN3a U UHTEPIpEeTaluu HHPOpMaIuy,
OIpPEENEHMS] TOCTOBEPHOCTH NOJYYEHHOI'O PE3ylbTaTa;

CO3aHHUE YCJIOBUI JUTA pa3BUTHSA YMEHUU MIPOEKTHO-
UCCIIEOBATEIBCKOM, TBOPUECKON AEATEITLHOCTH.

Ha m3ydenne ¢uszuku (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 (uU3MKe MepevyeHb JTa0OpaTOPHBIX WU
MPAKTUYECKUX PadOT SBISETCS PEKOMEHIOBAHHBIM, YYHTENb JelaeT BBIOOD
MPOBENICHNUS JTA0OPATOPHBIX PA0OT M OMBITOB C YYETOM WHIUBUIYATbHBIX
ocobeHHOCTE oOydwatoruxcs. JlabopaTropHple ¥ MpakTUYECKHE pPabOThI
BBITIOJTHSFOTCS C TPUMEHEHNEM 000pyIOBaHUS IIeHTa 00pa30BaHMS €CTECTBEHHO -
Hay4YHOM M TEXHOJOTHYECKOM HampaBieHHocTH “Touka pocrta”.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI'0 TO3HAHMS

®usnka — Hayka o npupoze. Hayunble METONBI MO3HAHUSA OKPYKAIOIIETO
Mupa. Ponp skcnepuMeHTa W TEOPUM B MPOLECCE MO3HAHUS MPUPOIBI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue Gpu3HMUECKUX SIBICHUHN U npolieccoB. Hay4uHble runoTessl.
duznyeckre 3aKOHbI U TEOPUU. ['paHUIbl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IpuHUIMD COOTBETCTBUS.

Ponb u mecto Gpusnku B GOPpMUPOBAHUHN COBPEMEHHON HAYYHON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIBHOCTHU JIIOJIEH.

Jlemoncmpayuu

AnanoroBele ¥ 1UGPOBBIE H3MEPUTENIbHBIE NMPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

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

ITepemenienre, cKOpOCTh (CpeaHsisi CKOPOCTh, MTHOBEHHAasi CKOPOCTh) U
YCKOPEHUE MAaTepUaIbHOW TOYKH, UX MPOCKIIMU HA OCH CUCTEMbI KOOpJUHAT.
Ciio)xeHue nepeMenieHnil U CJI0KEHUE CKOPOCTE.

PaBHOMEpHOE M paBHOYCKOPEHHOE MpsIMOIMHENHHOE NBrkeHue. ['paduxu
3aBUCUMOCTU KOOPJAMHAT, CKOPOCTH, YCKOPEHHS, MYTH M TNEpeMEIICHUs
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,
auHelHas ckopocTh. Ilepmon m vactora oOpameHus. LleHTpocTpeMuTenpbHOE
YCKOpPEHHE.

TexHuueckue YCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: CIIHUJIOMETD,
JBH)KEHUE CHAPSJIOB, ILICMTHBIC U PEMEHHBIC TTepeaadn.

Jlemoncmpayuu

Mojienb cucTeMbl OTCUETA, WILTIOCTPALIUS KHHEMATHYECKUX XapaKTEPUCTUK
JIBUKCHUA.

[IpeoGpazoBanne ABUKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3pe:KEHHOM MIPOCTPAHCTBE.

HaGmronenne nBwkeHus Tena, OPOIIEHHOTO TOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenne yckopeHust CBOOOTHOTO ITaICHUS.

HanpagneHnne ckopocTy pu ABUKEHUHU 110 OKPY>KHOCTH.

Vuenuuecxuii sxcnepumenm, nabopamopHvie pabomoi

N3ydyeHne HepaBHOMEPHOIO IBUKEHHUS C LIENBIO0 ONPEAEICHUS MTHOBEHHON
CKOpOCTH.

HccnenoBanne COOTHOLIEHUS MEXIY NYTAMH, MPOMJACHHBIMU TEJIOM 3a
MOCJICIOBATENILHBIE PABHBIE IPOMEKYTKM BPEMEHHM NP PaBHOYCKOPEHHOM
JNBH>KEHUH C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydeHne nBMKEHHS MapuKa B BA3KOUW )KUIKOCTH.

N3yuenue nBuxeHus tena, OpoIIeHHOTO TOPU30HTAIIBHO.



Tema 2. /lunamuka

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

Macca tena. Cuna. [Ipuniun cynepno3unnu cuil. Bropoii 3akon HeroToHa
JUJIL MaTepUajJIbHON TOUKU. Tperun 3akoH HproTOHA 1711 MaTepuanbHbIX TOYEK.

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

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

Tpenue. Buabsl Tpenus (mokos, CKoJbXeHUs, kaueHus). Cuiia TpeHwUs.
Cyxoe Ttpenue. Cusna TpeHHs CKOJIbKEHUS U cuiia TpeHus nokosi. Ko duument
TpeHus. Cuia CONpOTUBIICHUS TIPU IBUKEHHUU TeJa B )KUIKOCTH WIIH rase.

[TocTynaTenpHOE U BpalaTeabHOE ABMKEHUE a0COIFOTHO TBEPIOTO TEa.

MOMEHT CHJIBI OTHOCUTENBHO OCH BpauleHus. [lneuo cumibl. YciaoBus
paBHOBECHS TBEPAOTO TENA.

TexHuueckue yCTpOWCTBA M TMPAKTUUECKOE NMPUMEHEHUE: MOJIIUITHUKH,
JB)KEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBrieHNE MHEPLIH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOLIUX TEI.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CioxxeHue Cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiepopMariiu.

HesecomocTs. Bec Tena npu ycKOpeHHOM MOIBEME U MaJICHUU.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIBKECHUS.

VYcnoBus paBHOBecus TBEpIOro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3yuenue aBmxeHus Opycka 1o HaKJIOHHOU MIIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MIPYKUHE U
pe3uHOBOM 00pasiie, OT ux AedopMaIiiH.

HccnenoBanne yciaoBUM paBHOBECHS TBEPAOrO Tejla, HMMEKOIIETO OCh
BpallCHUSI.

Tema 3. 3akonvl coxpanenusn 6 mexaHuke

NMnynbec mMarepuaibHOM TOYKH (Tena), CUCTEMbl MaTE€pUAIbHBIX TOYEK.
NMinynbe cuiibl 1 U3MEHEHHE UMITYJIbCa TeNld. 3aKOH COXPAHEHUS MMITYJIbCA.
PeaxTuBHOE IBIDKEHHE.

PaGota cuiibl. MOIITHOCTD CHJTBI.

Kunernueckast sHeprusi maTepuaibHOM TOYKH. Teopema 00 M3MEHEHUU
KUHETHUYECKOU SHEPTUH.

[ToreHumanbpHas BHEPrusl. [ToreHumnanpHas SHEPrust YIIPYTO
nehopMHUpOBaHHON mNpyXuHBL. [loTeHIManbpHAsT dSHEpPrus Tena BOIHM3U
MMOBEPXHOCTH 3EMIJIH.

[loTennmanpHple W HEMOTEHIMANbHBIE  cuUibl.  CBsS3b  pabOTHI
HEMOTCHUUAJIBHBIX CWJI C U3MEHEHUEM MEXAHWYECKOW SHEPTUHM CUCTEMBI TEIL.
3aKOH COXpaHEHHS] MEXaHUYECKOU SHEPTHUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckne yCTpOMCTBA U MPAKTUUECKOE MPUMEHEHUE: BOJOMET, KOTED,
MPYKUHHBIA MUCTOJIET, JBU)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpPaHEHUS UMITYJIbCA.

PeaktrBHOE IBUXKEHMUE.



[lepexoa NOTEHUMATBHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3y4eHne aOCOIIOTHO HEYNPYToro yaapa ¢ MOMOLIbIO ABYX OJUHAKOBBIX
HUTSHBIX MasATHUKOB.

Hccnenosanue cBsi3u pabOThI CUIIBI C K3MEHEHUEM MEXaHUYECKOU SHEPTrUun
TeJla Ha IIPUMeEpE PACTSHKEHUsI PE3UHOBOTO JKI'YTa.

Paszpnen 3. MouiekyisipHasi pU3NKAa U1 TEPMOAMHAMHMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUH U KX OIBITHOE
obocHoBanue. bpoyHoBckoe aBwxkenue. uddysusa. Xapakrep ABUKEHUS U
B3aMMOJICMCTBUSL YACTUI] BellecTBa. Mojelnn CTPOCHUs ra3oB, KUJIKOCTEW U
TBEPJBIX TEJ U O0OBICHEHUE CBOMCTB BEIECTBA HA OCHOBE ATUX Mojieiel. Macca
u pa3mepsl Mosekya. KonmnuectBo BemectBa. [locrossuHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remnepatyp
Llenbcus.

Mopens wuaeanbHoro rasa. (OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KMHETHYECKON TEOpUU HCaTbHOrO raza. AOCOJIOTHAs TeMmIepaTypa Kak Mepa
CpeHe KMHETHMYECKOW SHEPruM TEIUIOBOTO JBMKEHHUs vacTull raza. Illkama
temnepatryp KensBuna. ['a3oBeie 3akoHbl. YpaBHeHue MenaeneeBa—
Knaneiipona. 3akon JlaneroHa. M3omnpoiiecchl B UaeaabHOM ra3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM  BemiecTBa. ['paduyeckoe MpeACTaBICHHE  H30IPOILIECCOB:
U30TepMa, U30X0pa, u3obapa.

TexHuueckne yCTpOMCTBa W MPAKTUYECKOE IMPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Ilemoncmpayuu

OneIThI, JOKa3bIBAIOIIME AUCKPETHOE CTPOEHHUE BellecTBa, (oTorpaduu
MOJIEKYJI OPraHUYECKUX COCIUHEHUM.

OnpiTel 10 MU PY3UN )KUIAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Mopnaens onbita ITepHa.

OnbIThI, JIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEKMOJIEKYJIISIPHOTO
B3aMOJICHCTBHS.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOUIUE YPAaBHEHHE COCTOSHHUS HICAIBHOIO rasa,
U30IPOIIECCHI.

Vuenuuecxuii sxkcnepumenm, nabopamopHvie pabomoi

Ornpenenenue Macchl BO3/1yxa B KJIACCHOW KOMHATe HAa OCHOBE M3MEPEHUI
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne  3aBUCHUMOCTM  MEXKIY  [apaMeTpaMH  COCTOSIHUSA
pPa3peKEHHOrO Tra3a.

Tema 2. Ocnosvl mepmoOuUHaAMUKU

TepMoanHamuueckas cucreMa. BHyTpeHHSI sl SHEPrysi TEPMOIMHAMHUYECKON
CUCTEMBI W CmocoObl €€ wu3MeHeHus. KomudecTBO TEIIOTHI U paboTa.
BHyTpeHHss 3HEprusi OAHOATOMHOIO MICAJIBHOrO rasa. Buapl Temionepenayun:
TEIUIONPOBOJTHOCTh,  KOHBEKLMS, M3JIyYCHHE. YI€JIbHAsA  TEIUIOEMKOCTH
BemecTa. KoamuecTBo TEMIOTHI IPH TEIIONEpeIaye.

[Torsitue o0 ammabaTHOM mporiecce. [lepBblii 3aKOH TEPMOIUHAMUKH.
[IpumeneHue nepBOro 3aKoHa TEPMOJUHAMUKH K H3ompolieccaM. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTh IpolieccoB B MPUPO/IE.



TemmoBble  MamuHbL.  [IpUHIUIBI  AEWCTBUSA  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi sHEpruud B TEIUIOBBIX MamuHax. KoadduiueHt mone3Horo
nevctBus TerioBod mamuHbl. [lukn KapHo u ero ko3 @puiveHT mosie3HOro
JNEUCTBUSA. DKOJOTUUECKHUE MPOOIEMBI TETIOAHEPTETUKH.

TexHuueckue yCTpOMCTBA MU NPAKTUYECKOE TPUMEHEHUE: JBUTATEIb
BHYTPEHHETO CrOpaHus, OBITOBOM XOJIOMIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEHW HEPIrUM Tejla MPU COBEPIICHUU PaOOTHI: BBLIET
npoOKu U3 OYyTHUIKK TOJ JCHCTBHEM CKaTOTO BO3/lyXa, HarpeBaHue s¢dupa B
JaTYHHOU TpyOKe MyTEéM TpeHuUs (BUIEOAEMOHCTPAIHS).

N3menenne  BHyTpeHHEW  dHeprum  (TemmepaTypbl) Tejaa  MpHU
TeIUIonepeaaye.

OnbIT 1Mo aanabaTHOMY PACHIMPEHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopaenn mapoBoil TypOWHBI, JBHUrarejisi BHYTPEHHEro CropaHus,
PEaKTUBHOTO JIBUTATES.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeuwjecmea. Pazoevie nepexoonvl

[TapooOpazoBanue u koHaeHcalus. Mcnapenue u kurnenue. AOGCOIIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh Bo3ayxa. HacelmieHHbld map. YenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Teépnoe teno. Kpucrainumyeckue u amopdHbie Tena. AHHM30TPONUS
CBOMCTB KpucTtaimioB. JKuakwe kpuctamibl. COBpEMEHHbIE MaTepHUalbl.
[InaBnenue u KpucTaaau3anus. Y aeiabHas TermioTa miasienus. Cyonumanusi.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne ycTpoWCTBA U MNPAKTUYECKOE IMPUMEHEHHE: TUTPOMETpP H
IICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUU MOJYYEHUSI COBPEMEHHBIX MATEPUAJIOB,
B TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npy noHWKEHHOM [1aBJICHUU.

CriocoObl u3MepeHus BIaXXHOCTH.

HaGmronenne HarpeBaHus U MJIaBJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

JlemoHCTpanusi KpUCTAIIOB.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3Mepenne OTHOCUTENBHOM BIAXKHOCTH BO31yXa.

Pa3nen 4. DieKTpoAMHAMHUKA

Tema 1. dnekmpocmamuxa

DOnekTpu3auusi Ten. JNeKTpU4YecKuid 3apsia. JlBa BHAA 3IIEKTPUUYECKUX
3apsinoB. [IpOBOAHUKM, TUANEKTPUKUA U MOIYNPOBOJHUKHU. 3aKOH COXPaHEHUS
AJEKTPUYECKOT0 3apsaa.

BzaumopeiictBue 3apsgoB. 3akoH Kynona. ToueuHbll »neKTpuyecKuil
3apsia. Dnekrpuyeckoe noje. Hanpsok€HHOCTH anekTpuyeckoro nosst. [TpuHnun
CYHEPITO3ULUH JICKTPUUECKUX TToNIeH. JIMHNM HATPSKEHHOCTH 3JIEKTPUUYECKOTO
TTOJIA.

Pabora cun osmekrpocratnueckoro moisig. [lorennman.  PasHocTh
noTeHuanoB. [IpOBONHUKM W JUAIEKTPUKH B 3JIEKTPOCTATUYECKOM IIOJIE.
JluanekTpuyeckas MpOHUIIAEMOCTb.



DIIEKTPOEMKOCT. Konpaencarop. DIIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsHKEHHOTO KOHJAECHCATOPA.

TexHuyecKkue yCTpOMCTBAa U IPAKTUYECKOE IPUMEHEHME: DJIEKTPOCKOIL,
AIEKTPOMETP, DIEKTPOCTATUUECKasl 3alllUTa, 3a3€MJICHHE SJIEKTPONpPUOOPOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN aniapar, CTpPYUHBIN OIPUHTEDP.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumonencTBre Had3JIEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TIOJIE 3aPSIKEHHBIX TEJL.

[TpoBOJIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMAIEKTPUKH B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IUIOLIAIH
IJIACTUH, PACCTOSIHUS MEXKAY HUMU U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHEprus 3apsiKEHHOT0 KOHJIEHCATOpa.

Vuenuueckuii skcnepumenm, nabopamopHsie pabomoi

N3Mmepenne 31eKTpo€MKOCTH KOHIEHCATOPa.

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

DJIEKTPUUYECKUM TOK. YCJOBUS CYHIECTBOBAHMSI DJICKTPUUECKOIO TOKA.
Uctounnku Toka. Cumna toka. [IoCTOSSHHBIN TOK.

Hanpsixenue. 3akon OMa 11 yyacTka LEmu.

DJIEKTPUUYECKOE COMPOTUBJIEHUE. YIEIbHOE COMPOTHUBJICHHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapajlieIbHOE, CMEIIAHHOE COCTUMHEHNE MPOBOIHUKOB.

Pabora »anexrtpuueckoro Toka. 3akoH Jxoyns—Jlenma. MoiHOCTB
AIEKTPUUYECKOTO TOKA.

DNEeKTpOABWKYIIAasl CUJIa U BHYTPEHHEE CONPOTUBJIEHUE UCTOYHUKA TOKA.
3akoH Owma i TOJHOW (3aMKHYTOM) »diekTpudeckod uenu. Kopotkoe
3aMbIKaHHE.

ONEeKTpOHHAsE  MPOBOJWMOCTh  TBEPABIX  METAJUIOB.  3aBUCHUMOCTD
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUUYECKUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[MonympoBoguuku.  CoOCTBeHHass W TpPUMECHasT  MPOBOJAMMOCTH
noJynpoBoAHUKOB. CBolicTBa p—N-niepexosa. [lomynpoBogHUKOBBIE TPUOOPHI.

DONEeKTpUYEeCKUd TOK B pacTBOpax M paciuiaBax dJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS AUCCOIUAIUA. DIEKTPOIIU3.

DJIEKTpUUYECKUM TOK B razax. CamMOCTOSITENIbHBIN U HECAMOCTOSITEIbHbIN
pazpsan. Momuus. [Ltazma.

TexHuueckne yCTpOWCTBA M NPAKTHUYECKOE NPUMEHEHUE: aMIIEPMETD,
BOJIBTMETP, PEOCTaT, MUCTOUYHHKUA TOKa, JIJIEKTPOHArpeBaTelIbHbIE MPHOOPHI,
ANEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COINPOTUBJICHUS, BAKYyMHBII
JINOJT, TEPMHUCTOPHI U (DOTOPE3UCTOPHI, TOTYITPOBOTHUKOBBIIN IHO]I, TabBaHUKA.

Jlemoncmpayuu

N3Mepenune CUitbl TOKa U HapsIKEHUS.

3aBUCHUMOCTb COMPOTUBIICHUS IIUIUHIAPUUYECKUX MPOBOAHUKOB OT JIJIUHBI,
IJTIOIIA MTONIEPEYHOr0 CEYEHHS U MaTepHUala.

CwmenianHoe COeIMHEHNE MPOBOAHUKOB.

[Ipsamoe wu3MepeHue INMEKTPOABHXKYLIEH Ccuibl. KOpoTkoe 3aMblkaHuE
rajJbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCUMOCTb COIPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBL.

[TpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psia v MPpOBOJIUMOCTh BO3yXa.



OAHOCTOPOHHSSA MPOBOANMOCTD AHOAA.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomoi

W3ydeHne cMENIaHHOTO COSIMHEHHS PE3UCTOPOB.

H3mepenne 37meKTpOABMKYIIECH CHIIBI HCTOUYHUKA TOKA M €T0 BHYTPEHHETO
COTIPOTUBIICHHUSL.

HaGmonenue snexktpomusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 10 Ki1acce ocyiecTBIsieTcs ¢
y4€TOM COMAEpIKAaTEIbHBIX MEXKIPEIMETHBIX CBSI3eH C KypcaMd MaTeMaTHKH,
OMOJ0ruu, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nouamus, CBI3aHHBIE C U3yUYEHUEM METOJIOB HAYYHOTO
NO3HAHUSA: SIBJICHHE, HAYYHBIH (DaKT, TUIOTe3a, (pU3Mueckas BEJIWYMHA, 3aKOH,
TEOpHsl, HAOIIOICHNE, IKCTICPUMEHT, MOJCITUPOBAHUE, MOICNIb, U3MEPECHHE.

Mamemamuxa: pelieHHe CUCTEMbl ypaBHEHWH, IWHEHHas QyHKIWS,
napalouna, runep0oia, ux rpadMKu U CBOMCTBA, TPUTOHOMETpUYECKHUe QYHKIIUHU:
CHUHYC, KOCHUHYC, TaHI€HC, KOTAaHT€HC, OCHOBHOE TPHUTOHOMETPUUYECKOE
TOXIECTBO, BEKTOPHI M UX MPOCKIIMH Ha OCH KOOPJIUHAT, CJIOKEHHE BEKTOPOB.

Buonoeus: mexanudeckoe ABIKEHUE B )KUBOM mpupoe, nuddysus, ocMoc,
TETUIOOOMEH  JKUBBIX  OpPraHU3MOB  (BHIBI  TEIUIOTIEpEaadd, TEIIOBOE
paBHOBECHE), IICKTPHUUSCKUE SBICHUS B )KMBOW MPUPO/IE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHHUE aTOMOB M MOJIEKYII,
MOJTb BEII[ECTBA, MOJIIPHAs Macca, TeIJIOBBIE CBOMCTBA TBEPABIX TEI, JKUAKOCTEH
M Ta30B, AJIEKTPUIECKHIE CBOMCTBA METAIIJIOB, DJIEKTPOTUTHUSCKAS TUCCOIHAIIHS,
rajibBaHUKA.

l'eoepagpus: Bna)xHOCTb BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonocus: peoOpa3oBaHKUE IBUKEHUM C MCIIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpeHHUs B TEXHUKE, NOJIIMITHUKH, HCIOJb30BAaHUE 3aKOHA COXPAHEHUS
UMIIyJbCa B TEXHUKE (pakeTa, BOJOMET U JpYrue), IBUraTeslb BHYTPEHHETO
CropaHus, InapoBas TypOWHA, OBITOBOW XOJOJWIBHHMK, KOHIUIMOHED,
TEXHOJIOTUM TIOJIy4€HUST COBPEMEHHBIX MaTepuajoB, B TOM  4YHCIeE
HaHOMaTEepUajOB, U HAHOTEXHOJIOT UM, 3JIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE
AJIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIM MPHUHTEP, 3JIEKTPOHArpeBaTEIbHbIE
IPUOOPHI, JIEKTPOOCBETUTEIIbHBIC PUOOPHI, raIbBAHUKA.

11 KIJACC

Paznen 4. JiaekTpoauHaMHuKa

Tema 3. Macnummnoe none. IneKmpomacHUmMHAA UHOYKUUA

Iloctosguuple MarHuTel. B3anmMonelcTBHE NOCTOSHHBIX  MAarHUTOB.
MarautHoe mnosie. BekTtop MarHUTHOM MHAyKIuMU. [IpuHOMI cynepnosuuuun
MarHuTHBIX MoJied. JIMHMM MarHuTHOM MHAYKUMU. KapThHa TUHUNA MarHUTHON
WHAYKIMH MOJISI IOCTOSTHHBIX MarHUTOB.

MarnutHoe TmoJie TPOBOJHMKA € TOKOM. KapThHa JIWHUN HWHIYKIUA
MarHuTHOTO TOJIS JJIMHHOTO MPSAMOIr0 MPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO
MPOBOJIHUKA, KaTyIIKU ¢ TOKOM. OnbIT Dpctena. BzaumoieiicTBre NpoBOTHUKOB
C TOKOM.

Cuna AMnepa, €€ MOJIyJIb U HampaBJICHUE.

Cuna JlopeHua, e€ Monynb W HampaBiieHue. JIBWKeHHE 3apsiKeHHOM
YaCTHUIIBI B OJTHOPOJTHOM MarHuTHoM mone. Pabora cuel Jlopenia.



SIBiieHne DIEKTPOMArHUTHOW HMHAYKUMHU. [loTOX BexkTOpa MarHWTHOM
MHIYKIMHU. OJIEKTPOJABWXKYIIAs CHJAa WHAYKUUWA. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu Gapanes.

BuxpeBoe snekTpuueckoe mojie. DIEKTPOABWKYIIAS CUJIAa WHAYKIUU B
IIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OHOPOJHOM MAarHUTHOM IIOJIE.

ITpaBuno Jlenua.

NHaykTUBHOCTE. fIBI€HME CaMOMHIAYKLIMHM. OJEKTPOABMKYILAS CuUiIa
CaMOMHAYKIIUH.

OHeprusi MArHUTHOTO TOJISL KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA MU NIPAKTUYECKOE IPUMEHEHHUE: IOCTOSIHHBIE
MAarHMThl, 3JIEKTPOMArHUTBI, JJIEKTPOABUIATEIb, YCKOPUTEIM JJIEMEHTAPHBIX
YacCTUL, MHAYKIIMOHHAS NEYb.

Jlemoncmpayuu

OmneIiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IIOJIEM.

JIMHUY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHa Ha HOHBI AIEKTPOJIUTA.

SIBiIeHUE IIEKTPOMArHuTHOU UHIAYKIIUU.

[IpaBuiio Jlenua.

3aBUCHUMOCTb AIEKTPOABMIKYIIEH CHIIBI MHAYKIUHA OT CKOPOCTH U3MEHEHHUS
MAarHMTHOTO MOTOKA.

SIBrieHne caMOUHIYKIIUH.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydyeHrne MarHuTHOrO IOJIS KaTYIIKHA C TOKOM.

HccnenoBanne AeiCTBUS IOCTOSIHHOIO MAarHUTa HAa PaMKy C TOKOM.

HccnenoBanue sSBICHUS 2JIEKTPOMArHUTHOU UHIYKIUU.

Paznen 5. KosneOanus v BOJIHBI

Tema 1. Mexanuueckue u 3neKmpomazHumHbsle Kojaedanus

KonebarenrHass cucrema. CBOOOIHBIE MEXAaHUYECKHE  KOJ€OaHUA.
I"apmonunueckue konmebanus. lepros, gyacTtora, aMruTyaa u ¢asza KojaeOaHui.
[IpyxuHHBIN MagATHUK. MaTeMaTUYECKUN MASITHUK. Y PaBHEHUE TAPMOHUYECKHUX
kosieOanuii. [IpeBpalnieHue SHepruy MPU TAPMOHUYECKUX KOJIeOaHUSIX.

Konebarenbubiii koHTYp. CBOOOMHBIE AJIEKTPOMArHUTHBIC KOJeOaHUS B
UJCaTbHOM KOJIeOAaTeTbHOM KOHTYpe. AHAJOTHS MEXAY MEXaHUYEeCKUMHU H
ANEKTPOMarHuTHeIMHA KoJsiebanusiMu. Popmyna Tomcona. 3akoH coXpaHEHUs
SHEPTUU B UJCATHHOM KOJIEOATEIbHOM KOHTYPE.

[IpencraBnenne o0  3aryxarommx  KoneOaHusXx.  BwiHYX)IeHHBIC
MexaHn4eckue KoyeOanus. Pe3onHaHnc. BbIHYXIEHHBIE AIEKTPOMArHUTHBIC
KoJIeOaHwmsl.

[lepemennsbiii Tok. CHHYCOWJANbHBIA MEPEMEHHbIH TOK. MOIIHOCTh
MEPEMEHHOTO TOKAa. AMIUTUTYIHOE W JICHCTBYIONIEEC 3HAYCHHE CUJIBI TOKA U
HATPSHKCHMSL.

Tpanchopmatop. IIpousBoactao, nepenaya u noTpebJieHne
ANEKTPUYECKOW DJHEPTUU. OKOJOTUYECKHE PUCKH TPU  MPOU3BOJICTBE
anekTpodHeprun. KynbTypa MUCMONIb30BaHUS JIEKTPOIHEPTHH B TIOBCETHEBHOM
KU3HU.



TexHuyeckue yCcTpoNCTBA U MPAKTUYECKOE NMPUMEHEHUE: DIIEKTPUUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU AJIEKTPONEPEay.

Jlemoncmpayuu

UccnenoBanue mnapaMeTpoB KoJIeOATENbHON CHUCTEMBI (IPYKUHHBIN WU
MaTeMaTU4YeCKUM MasiTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHu.

HccnenoBanne cBOWCTB BBIHYXKICHHBIX KOJIEOAHUH.

HaGmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMUS.

OcuumiorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA W HAaNpPsDKEHUS OT BPEMEHH)
JUTSL JIEKTPOMArHUTHBIX KOJIeOaHUM.

Pe3sonanc npu mnocinenoBaTEIbHOM COEAMHEHUM PE3UCTOPA, KaTYIIKU
WHJYKTUBHOCTH U KOHJIEHCATOPA.

Mogenb JIMHUY 3JIEKTPOINEPEIaUn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanuie 3aBUCMMOCTH NEPUOIa MAJIBIX KOJIeOaHUM Tpy3a HA HUTH OT
JUTMHBI HUTH ¥ MacChl Tpy3a.

HccnenoBaHne MNEpeMEHHOTO TOKAa B LENM W3 MOCIEI0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 6OTIHbL

MexaHnueckue BOJHBI, ycinoBusa pacnpoctpaHeHus. llepuon. CkopocTh
pacrpocTpaHeHusi W JyMHa BOJIHBL. llomepedHble W MPOAOJBHBIE BOJIHBI.
Nurtepdepennus u qudpakims MEXaHUUECKUX BOJTH.

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

DNEeKTPOMArHUTHBIE BOJHBI. YCIOBUSA W3JIYYEHHUSI BJIEKTPOMArHUTHBIX
BOJIH. B3anmHas opueHTanusa BekTopoB E, B, V B anekrpomarHutHON BOJIHE.
CBoiiCTBa 3JEKTPOMAarHUTHBIX BOJIH: OTPaKEHUE, MPEIOMIICHUE, MOJISIpU3aLHs,
mudpakuus, uareppepeniusa. CKopocTh 3J€KTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMArHUTHBIX BOJH. [IpuMeHeHNE 3JIEKTPOMArHUTHBIX BOJH
B TEXHUKE H OBITY.

[TpuHUMIIBI pagUOCBA3U U TENEBUICHUS. Painonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckre ycTpoMCTBa M NPAKTUYECKOE MPUMEHEHUE: MY3bIKAJIbHBIE
UHCTPYMEHTHI, YIbTPa3ByKOBasl JUArHOCTHKAa B TEXHHKE M MEAULMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieyn.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCcTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKa.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJION U
4acTOTOU KoJieOaHUIA.

UccnenoBanre  CBOWCTB  3JEKTPOMATHUTHBIX ~ BOJIH:  OTPakKEHUE,
MpEIOMJICHUE, TTOIpU3aIs, TUGpaKius, HHTEPPEPECHITHS.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsamMonuMHErHOE pacIPOCTPAHEHHE CBETA B
ogHopoaHou cpene. JIyu ceera. TouedHbI HICTOYHHK CBETA.

OTtpaxeHnue cBeta. 3akOHbI oTpaxkeHus ceTa. [locTpoeHue nzoopaxkeHuit B
IJIOCKOM 3€pKaje.



[Ipenomiienne cBeta. 3akoHBI TPEIOMIJICHUST CBeTa. AOCOJIOTHBIN
nokasarens npenomiieHust. [lonnoe BHyTpeHHee otpaxenue. [IpenensHblil yron
MOJIHOTO BHYTPEHHETO OTPAKECHMUS.

Hucnepcust ceeta. ClnoxHbIi coctaB Oenoro ceera. L{Ber.

ColOuparomue W pacceuBaromiuve JuUH3bl. ToHKas auH3a. DOKycHOE
pPacCTOSIHME W ONTHUYECKasl cujia TOHKOM JIMH3bL [locTpoeHue m3zoOpaxkeHui B
coOuparouMx U paccenBarolux JuH3ax. @opMyiia TOHKOM JUH3bI. Y BEIHUUEHHE,
JlaBaeMoe€ JINH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKONU ONITUKH.

BonnoBass ontuka. HMutepdepenius cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBust HaOIIOEHUS MaKCUMYMOB MU MHHHUMYMOB B HHTEP()EPEHIIMOHHOM
KapTUHE OT ABYX CHMH(A3HBIX KOTE€PEHTHBIX UCTOYHUKOB.

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

ITonspuszanus ceera.

TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: OYKH, JIyIa,
dboToanmapar, MPOCKIMOHHBIA amnmapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS
onTHKa, TU(paKmoHHas peméTka, MoJIpOuI.

Jlemoncmpayuu

[IpsamonuHeiiHOE pacnpoCTpaHEHUE, OTPAKEHUE U NPEIOMIICHHUE CBETa.
Onrtruueckue mpudopHI.

[TonHOE BHyTpeHHEE OTpaxkeHue. Mozenb CBETOBOAA.

HccnenoBanuie cBOWCTB M300paKeHUI B JIMH3AX.

Mojaenu MUKpPOCKOTIA, TEIECKOIA.

Ha6monenne naTepdepeHnm crera.

HabGmronenue nudpakuuu ceera.

HaGmronenue nucnepcuu cBera.

[Tonydyenue ciekTpa ¢ TOMOLIBIO IIPU3MBI.

[TomyueHnne criekTpa ¢ MOMOIIBI0 TU(PPAKITMOHHON PEIIETKH.

HaGmronenue nmosisipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenue nokasarens NpeoMIICHUS CTEKJIA.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

Ha6mronenue nucnepcuu cBera.

Pa3zen 6. OcHOBBI crienMAIBLHON TEOPUH OTHOCUTEJIbHOCTH

['paHuibl OPUMEHHMMOCTH  KJIACCHYECKOM  MexaHuku. lloctyiartsl
CIIELIUAJIbHOW TEOPHUHM OTHOCUTEJIBHOCTH: WHBAPUAHTHOCTH MOXYJS CKOPOCTH
CBETa B BaKyyMe, IPUHILINI OTHOCUTEIIbHOCTH DUHILITEHHA.

OTHOCUTENBHOCTh  OJHOBPEMEHHOCTHU.  3aMEIJIEHHE  BpEMEHU U
COKpAaIllCHUE JJIMHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKOW YACTHUIIBIL.

CBsi3b Macchl C DSHEPrued W HMIYJIbCOM PEISATUBUCTCKOM YaCTHIIBI.
DOHeprus MmoKosl.

Pazgea 7. KanToBas pusuka
Tema 1. Dnemenmul K6AHMOBOU ONMUKU
®otoubl. @opmyna [lnanka cBa3u sHepruu (HOTOHA C €ro 4YacTOTOM.
DHeprus U UMNyJbc POTOHA.



OtkpeiTe u uccienoanue Gorodpdexra. Onbitel A. I'. Cronerosa.
3akonbl Gotordpdexra. YpaBHeHue DiiHmTerHa a1 pororpdexra. «KpacHas
rpanuna» ¢potosddexra.

Jasnenue ceeta. OnbiTel 1. H. JleGenena.

XUMHUYECKOE JEUCTBUE CBETA.

TexHu4eckue yCTpOMCTBA M MPAKTUUYECKOE MPUMEHEHHUe: (OTOIIEMEHT,
dboTomaTuuk, coiHeuHas 6aTapesi, CBETOAHO/I.

Jlemoncmpayuu

®dotor(pdeKT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

Hccnenosanue 3akoHOB BHeHIHEro (GoTo3ddekra.

CBeTonuon.

Conneunas Oarapesi.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiThl Pe3epdopaa mo paccesHUIO o -4acTHII.
[Inanetapnas Mojaens aroma. lloctynatel bopa. M3nydyeHue u moriomieHue
(GOTOHOB TIPH TEPEX0JIe aTOMa C OJIHOIO YPOBHS DHEPruu Ha JApyrou. Bujbr
criekTpoB. CIIEKTp ypOBHEN SHEPTrUM aTOMa BOJAOPOA.

BonnoBeie cBoiicTtBa wactun. Bomnbel ge bpowns. KopryckynspHo-
BOJTHOBOM JTyaJln3M.

CrnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHuueckue yCTpPOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: CIEKTpaabHbIN
aHanu3 (CIEeKTPOCKOIT), Ja3ep, KBAHTOBBIM KOMIIBIOTED.

Llemoncmpayuu

Mogens onsita Pesepdopaa.

Ornpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenne nuHedyaThIX CIEKTPOB U3TyUYEHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHevaToro crekTpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTHI, JI0OKa3bIBAIOIIUE CIIOAKHOCTh CTpoeHus sifpa. OTKphITHE
paanoakTuBHOCTH. OmbiTel  Pesepdopma 1o ompepeneHdio  cOocTaBa
paanoakTuBHOTO wu3nmydeHusi. CBoiicTBa anbda-, Oera-, ramma-u3IydeHUs.
BnusiHue paaroakTUBHOCTH HA KMBBIE OPraHU3MBI.

OTtkpeiTHE TIPOTOHA M HelTpoHa. HykionHas mozaens sapa ['elizenOepra—
NBanenko. 3apsa aapa. MaccoBoe uuciio sapa. M3oromnsl.

Anbda-pacman. DIEKTPOHHBIM M TMO3UTPOHHBIM Oera-pacman. ['amma-
U3Jy4yeHue. 3aKOH paJuoakTUBHOTO paclajia.

DHeprusi CBS3M HYKIIOHOB B siipe. Snepubie cuibl. JedexT maccsl sapa.

SnepHble peakuuu. Jlenenue u CUHTE3 s1I€Ep.

SAnepusrii peaktop. TepmosinepHblii cunTe3. [IpobieMbl U MEePCIEKTUBHI
SAJIEPHON SHEPreTUKUA. DKOJIOTUUECKUE ACIIEKThI SIAEPHOM SHEPTEeTUKHU.

DneMeHTapHble YacTUllbl. OTKPbITHE MO3UTPOHA.

Metoabl HAOJIIOACHUS U PETUCTPALIMH JIEMEHTAPHBIX YACTHIL.

dyHIaMEHTaIbHBIE B3aUMOJICUCTBUSA. EIWHCTBO (DM3WYSCKOW KAapPTHHBI
MHpa.

TexHuueckne yCTpOHCTBA W MPAKTUUYECKOE MPUMEHEHHUE: JI03UMETD,
kamepa BunbcoHa, siiepHblil peakTop, aToMHas Oomoa.

Jlemoncmpayuu
CuéTynK HOHU3UPYIOIIUX YACTHII.
Vuenuueckuii sxcnepumenm, nabopamopHvie pabomsi



HccnenoBanue TpekoB YacTHI] (110 TOTOBBIM (hoTOrpadusim).

Paszgen 8. DiieMeHTBHI ACTPOHOMHUM U ACTPOPU3IUKH

Ortanel pa3BuUTUS acTpoHOMuM. [IpuknagHoe W MHUPOBO33PEHUECKOE
3HAYEHHUE aCTPOHOMHUH.

Bun 3Bé3qH0r0 Heba. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, UX BUIAUMOE
JBHO)KEHUE.

Conneynas cucrema.

Connue. ConHeuHast akTUBHOCTh. McTouHuk sHeprur CoyiHIA U 3BE3N.
3BE3MIBI, UX OCHOBHBIE XAPAKTEPUCTUKH. J[MarpamMma «CIEKTPaJIbHBIM Kiacc —
CBETUMOCTB». 3BE3/bI IIABHOM MOCIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» IS 3BE3]] TJIABHOM MOCJIEA0BATEIbHOCTH. BHYTpeHHEE CTpoeHuE
3BE37. COBpEMEHHBIE MPEICTABICHUS O TPOUCXO0XKACHUHU 1 3BoJIIoInKU COHIIA U
3BE3/. DTambl )KU3HU 3BE3I.

Mueunsiii [IyTe — Hama [Nanaktuka. [Tomoxxenue u auxkenue CosiHIA B
lNanmakTuke. Tunel ranakTuk. PaguoranakTuky v kBazapbl. YEpHbIE IBIPHI B IpaAX
rajakTHK.

Bcenennas. Pacmupenune Bceenennoil. 3akon Xa606na. PazOeranue
rajnakTuk. Teopust bosbuioro B3peiBa. PenukroBoe usnydeHue.

Macmrabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Vuenuuecxkue nabnooenus

HaGmonennst HeBOOPYKEHHBIM IJ1a30M C UCTIOJb30BAHUEM KOMITBIOTEPHBIX
OPWIOXKEHUN JIg  ONpeAesieHus TIOJIOKeHUS HeOEeCHBIX OOBEKTOB Ha
KOHKPETHYIO [1aTy: OCHOBHbIE co03Be3ausg (CeBEepHOro MNoaymapus U sSpKue
3BE3/BI.

Ha6monenus B Teneckon JIyHsl, miianet, Miteunoro IlyTu.

O600maromnee MOBTOpPeHUE

Ponp ¢usuku U acTpoOHOMUM B SKOHOMHUYECKOH, TEXHOJIOTHMYECKOMH,
COLIMAJILHOM M OJTUYECKON cdepax AesTEIbHOCTH YENOBEKa, POJIb M MECTO
GU3UKM W acCTPOHOMHUM B COBPEMCHHOW HAy4yHOHW KapTWHE MHpa, pPOJIb
¢dbu3uveckor Teopur B GOPMHUPOBAHUH TPEICTABICHUN O (PU3NUECKON KapTHHE
MHUpa, MECTO (PU3NYECKOHW KApTUHBI MHUpa B OOIIEM psAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢pusnku 6a30Boro ypoBHs B 11 Kitacce ocyiiecTBisieTcs ¢
YYETOM COJIEPIKATENBHBIX MEKIPEAMETHBIX CBSI3€M C KypCaMH MATEMAaTHUKH,
OMONOTHHU, XUMHH, TeoTpadUuu U TEXHOIOTUH.

Meoswxcnpeomemmuvle nonsimust, CBSI3aHHbIE ¢ U3YYEHUEM METOJOB HAYUYHOI'O
MO3HAHUSA: SBIICHUE, HaYYHBIA (aKT, TUIOTE3a, (U3NUecKass BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pemwIeHUE CUCTEMBI YPABHEHUW, TPUTOHOMETPUYECKUE
byHKITUN: CUHYC, KOCHHYC, TaHI'€HC, KOTaHT€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKUMHA HA OCU KOOPAWHAT,
CIIO)KEHUE BEKTOPOB, TPOM3BOJHBIC DIEMEHTAPHBIX (DYHKIMH, NpU3HAKA
OT00MS TPEYTOJIBHUKOB, OMPEIeNICHNE TUTOIAIH TIOCKUX (GUTYp 1 00BhEMA Ted.

bBuonocus: snexrpudeckue SBICHUS B JKHBOW MPHUPOAE, KoJeOaTeIbHbBIE
JBH>KEHUS B )KMBOU IPUPOJAE, ONITUUECKUE SBJICHUS B dKUBOU NPUPOJIE, IEVCTBUE
paanaluy Ha )KUBbIE OPTaHU3MBI.



Xumus: CTPOGHME aTOMOB M MOJIEKYJ, KPUCTALIMYECKas CTPYKTypa
TBEPABIX TEJN, MEXaHU3Mbl OO0pa3oBaHUsA KPHUCTAUIMYECKOM  pPEIIETKH,
CIIEKTpaJIbHBIA aHAIU3.

l'eocpaghus: MarHuTHbIE TONIOCA 3€MJIM, 3aJ€KU MAarHUTHBIX DY,
dboTochEMKA 3eMHOM MMOBEPXHOCTH, TPEACKA3aHUE 3EMJIICTPSICEHUIA.

Texnonocusa: NWUHUM DIEKTpoONEpenad, TEHEpaTop I[EPEMEHHOIO TOKa,
JJIEKTPOJABUIaTENb, UHAYKIMOHHAS I1€4b, pajap, paguoNpUEMHUK, TEIEBU30D,
anTeHHa, Ttenepon, CBY-neuyb, NpOoEKIMOHHBINA annapar, BOJOKOHHAs OITHKA,
coJiHeYHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIETI'O OBPA30BAHUA

OcBoenne yuebHOro mpeamera «Dusmka» Ha ypoBHE CpEIHEro OOIIeTro
oOpazoBaHnus (6a30BbIN YPOBEHB) JOJKHO 00€CTICUUTh JOCTHKEHUE CIIETYIOIMINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE PE3yNbTaThl OCBOCHMS Yy4yeOHOTo mpenmera «Dusnkay
JOJDKHBI ~ OTpa)XaTh  TOTOBHOCTB W CIHOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAaThCS C(HOPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH,
CUCTEMOW IIEHHOCTHBIX OpPHEHTAIlMM, MO3UTUBHBIX BHYTPEHHUX YOEKIEHUIH,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM POCCHUHCKOro 0OIlecTBa,
pacliMpeHue >KU3HEHHOrO OIbITa W OMNbITa JESITEIBHOCTA B MPOIECCE
peanu3alry OCHOBHBIX HAIPABJICHUM BOCIUTATEIBLHOM JEATEIBHOCTH, B TOM
YHUCJIE B YACTH:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb TPAXKIAHCKOU MO3UIMHU 00YUYaOIIETOCs KaK aKTUBHOTO
¥ OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTBA;

NPUHATHE TPAJAUIIMOHHBIX OOIIEYETOBEYECKUX TYMAHHUCTHYECKUX H
JIEMOKPaTUYECKUX 1IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIbBHOCTh B HHTEPECAX T'PaKIaHCKOTO
oO0IIecTBa, y4aCTBOBATh B CAMOYIIPABICHNU B 00pa30BaTEILHON OpraHU3allNg;

YMEHUE  B3aUMOJAEHCTBOBaTh C  COIMAJIBHBIMU  HMHCTUTyTaMu B
COOTBETCTBHHU C UX PYHKIUSIMU U Ha3HAUCHHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTh POCCHUICKOM IpaK1aHCKOMN UIEHTUYHOCTH,
NaTPUOTU3MA;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’THUYECKOTO TOBEICHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHPYSACH Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTHA YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYeCKOT0 BOCITUTAHUSA:

ACTETHYECKOE OTHOLIEHWE K MHpPY, BKIIOYAas JCTETUKY HAYYHOIO
TBOPUYECTBA, MPUCYIIETO (PU3UIECKOIN HAYKE;

5) Tpy/10BOr0 BOCIIUTAHUSI:

MHTEPEC K pa3iuyHbIM cdepam mpodhecCHOHATBHON NEeATeTbHOCTH, B TOM
quclie CBSA3aHHBIM C (DU3MKON W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN
BBIOOp Oyaymedd mpodeccuu M peamu30BBIBATH COOCTBEHHBIE >KM3HEHHBIC
TIJIaHBI;

TOTOBHOCTH U CITOCOOHOCTH K 00pa30BaHUIO M CAaMOOOPa30BaHUIO B 00J1aCTH
bu3UKN HA TPOTSHKECHUU BCEH KU3HU;

6) 3K0JIOrHYeCKOTr0 BOCITUTAHUS:



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

IUIAHUPOBAHUE M OCYLIECTBIICHUE IEUCTBUU B OKPYXKAKOUIECW Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEYECTBA;

paclIMpeHue OINbITa JESITEIBHOCTH 3KOJIOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 10 (PUBHKE;

7) HEHHOCTH HAYYHOI'0 TO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHA PUBHUECKON HAYKH,

OCO3HAaHHE IIEHHOCTUM HAYYHOW [ESITENbHOCTH, FOTOBHOCTH B IIPOILECCE
u3ydeHus (U3UKU  OCYIIECTBISATH TMPOEKTHYIO UM HCCIIEI0BATEIbCKYIO
NEATENbHOCTh MHANBUAYAIBHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS
ba3oBble Jornueckue aeicTBus:

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

OTIPENIENIATh IIeJIU JICITeIILHOCTH, 3aJaBaTh MapaMeTpbl 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 IIEJISIM, OIICHUBATh PUCKHU MOCJIEACTBUN JEATEIIbHOCTH,

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

pPa3BUBATh KPEaTHBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

ba3oBble ucciaenoBaTebCKHe AeliCTBHUS.

BJIAJICTh HAYYHON TEPMHHOJIOTHEH, KIIFOYEBBIMU MOHATHUSIMHU U METOJIaMHU
bu3YIecKol HAYKH,

BJIQJICTh HaBBIKAMU y4eOHO-HCCIIeI0BATeILCKOM u MIPOEKTHOMN
NEATeIbHOCTH B 00JlacTh  (U3UKH, CIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITEILHOMY ITOMCKY METOIO0B peIIeHUs 3a/1a4 (U3UIECKOTO COJIePIKAHMUS,
MIPUMEHECHHIO Pa3]IMYHBIX METOJIOB MIO3HAHHS;

BJIAJCTh BHUJAMH JICITCIHPHOCTH IO IIOJYyYCHHIO HOBOT'O 3HAHHUS, €r0
HHTEPIPETAllMHA, NPeoOpa30BaHUI0O M IMPHUMEHCHHUIO B Pa3IMYHBIX YYCOHBIX
CUTYalusX, B TOM YHCJIE TIPU CO3/IaHUN YI€OHBIX MTPOECKTOB B 00JaCTH (DU3HKHU;

BBISIBIIATh NPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3WpPOBATh 3aJady,
BBIJIBUTATh THUIIOTE3Y €€ PEIICHHS, HAXOJIUTh apryMEHTHI IS JOKa3aTelIbCTBA
CBOMX YTBEP)KJICHHH, 3a/1aBaTh IapaMeTPhl K KPUTCPHUH PCIICHHS;

aHAJU3MPOBATh IIOJIYUYEHHBIE B XOJ€ peHIeHHUS 3aJaud Pe3yIbTaThl,
KPUTHYECKH OIICHHWBATh HUX JIOCTOBEPHOCTh, IPOTHO3UPOBATH HM3MEHEHHE B
HOBBIX YCIIOBHUSX;

CTaBUThb U (POpMyIUpoBaTh COOCTBEHHBIE 3aJauylM B 0Opa30BaTEIbLHOU
NEATEeIILHOCTH, B TOM YHCJIC TIPH U3YUCHUN (PU3HKU;

JaBaTh OLICHKY HOBBIM CUTYAIUsIM, OIICHUBATh MMPHOOPETEHHBIN OIIBIT;



YMETh TMEPEHOCUTh 3HAHWUA 10 (U3MKE B MPAKTHUYECKYIO 00J1acTh
KU3HEEATEITHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIIBUTATh HOBBIE HJICH, TIPEIaraTh OpUTHHAIBHBIE TTOIXOIBI M PEIICHUS;

CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMyCKAIONINE aTbTCPHATUBHBIC PCIICHHUS.

Pab6ora ¢ ungopmaunmeii:

BJIa/ICTh HAaBBIKAMHM MTOJTYYeHUS HHPOpMaAIu GU3HIECKOTO CONCPKAHUS U3
WCTOYHHUKOB PAa3HBIX THIIOB, CAMOCTOSTEIBHO OCYIICCTBISITh TOWCK, aHAJU3,
CUCTEMATH3allI0 U WHTEPIPETAIUI0 HHOOPMAITUN PA3IUIHBIX BUIOB U (opM
MIPEICTABIICHUS;

OIICHMBATh JIOCTOBEPHOCTH MH(POpPMAITUH;

UCIIOJIb30BaTh CPEACTBA HWH(MOPMAIIMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPTaHU3aI[MOHHBIX
3aja4 ¢ coONo/ieHueM TpeOOBaHW ASPrOHOMUKH, TEXHHKH O€30MacHOCTH,
TUTHCHBI, PECYpCOCOCPEKEHHUs, TMPaBOBBIX W JITHYCCKUX HOPM, HOPM
uH(OpPMaIIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCThI (PU3MYECKOTO COACP)KAHUS B pa3IM4HBIX (hopMaTax C
yu4€TOM Ha3HA4YCHUS WHPOpMAIMM W IICJIICBOM  ayJWTOPHH, BBIOUpAs
ONTUMAJIBHYIO (POPMY MPEACTABICHUS U BU3YaTH3aIINH.

KoMMyHUKAaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:

OCYIIECTBIISITh  OOIIIEHWE Ha ypokax (U3MKM U BO BHEYPOUYHOU
JIEATSIILHOCTH;

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

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

MOHMMATh U UCIIOJB30BaTh MPEUMYIIECTBA KOMaHHOW Y MHIUBUYaJIbHOU
paboTHI;

BBIOMPATh TEMAaTUKY M METOJBl COBMECTHBIX JEUCTBUU C Yy4ETOM OOIIHUX
MHTEPECOB U BO3MOYKHOCTEHN KaXKJ0r0 Yi€Ha KOJUICKTUBA;

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

OIIEHUBATh Ka4€CTBO CBOETO BKJIaJa M KaXJOTO yYacTHHKAa KOMAaHIbI B
OOIIMiA pe3ybTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE TPOEKTHI, OIEHUBATh MJACHU C IO3UIIMM HOBHU3HHBI,
OPUTHHATBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIIATh IO3UTUBHOE CTPATETHUYECKOE IIOBEJACHHUE B Pa3IMYHBIX
CUTYAITUAX, IPOSIBIATH TBOPUYSCTBO U BOOOPAKEHHUE, OBITH HHUITUATHBHBIM.

PeryjisiTUBHBbIC YyHHBepCaJIbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYLIECTBIIATH MO3HABATENIbHYIO JIESITENIbHOCTh B 001aCTH
GU3MKM W acCTPOHOMHU, BBISBIATH MPOOJIEMBI, CTaBUTh W (POPMYIUPOBATH
CcOOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBISATh IUIAH PEIICHUSI PACUETHBIX M KaU€CTBEHHBIX
3a/1a4, TUIAaH BBIMIOJIHEHUS MPAKTUYECKOW paboThl C Y4ETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUYTCHHU;

JIaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;



pacimupsTh paMKi y4eOHOTO TpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUH;

JeNaTh OCO3HAHHBIA BBIOOP, apryMeHTUpOBaTh €ro, Oparh Ha ceO0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO W TMPOSBICHUIO 3PYIULMU B OOJACTH
(U3MKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENBHBIN U KyIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIIHOHATbHBIN HHTE/JIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYAaIlMsIM, BHOCUTh KOPPEKTHUBHI B I€ATEIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BIaJIeTh HAaBBIKAMU TIO3HABATEIBHOW pediieKcuH KaK OCO3HAHUS
COBEpIIAEMBIX JEHCTBUI M MBICIUTEIBHBIX TPOIECCOB, MX PE3YNIbTATOB H
OCHOBaHMIA;

UCTIOIH30BaTh MPUEMBI peIIeKCHH JIJIS OTICHKH CUTYAIuH, BEIOOpa BEPHOTO
peleHus;

yMEThb OILIEHWBAaTh PUCKH M CBOEBPEMEHHO NPUHUMATh PEIICHUS 1O HX
CHIDKEHUIO;

NPUHAMATh MOTHUBBI M apTyMEHTHl JPYTUX TpPH aHAIHW3€ PE3yJIbTaTOB
JeSTENLHOCTH;

NPUHUMATH ceOs1, MOHMMAs CBOM HEJIOCTATKH U JOCTOMHCTBA;

NPUHAMATh MOTHUBBI M apTyMEHTHl JPYTUX TpPH aHAIHW3€e PE3yJIbTaTOB
IESITeLHOCTH;

NPU3HABATH CBOE MPABO ¥ MPABO APYTHX Ha OIITHOKH.

B mporniecce MOCTHKEHUS TMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS ITPOTPAMMBI
no (Qusuke I YPOBHS CpeIHEero oOImiero oOpa3oBaHUs Yy OOYYArOITUXCS

COBEPIIEHCTBYETCS HIMOIIMOHATILHBIH UHTEIJIEKT, MpeanoIaraomumi
c(hOpMHPOBAHHOCTD:
CaMOCO3HaHMs,  BKJIOYAIOIIET0  CIIOCOOHOCTh  TMOHUMATh  CBOE

HMOIIMOHAJILHOE COCTOSIHME, BHUJETh HANpaBIIEHUS pPa3BUTUA COOCTBEHHOMU
AMOITMOHAILHOM c(ephl, OBITh YBEPEHHBIM B CeO€;

CaMOpETyJTUPOBAHMS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJEHUE, CIIOCOOHOCTh aJanTUpPOBAThCS K
HMOIMOHATLHBIM U3MEHEHUSIM U MPOSIBISITH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIUH, BKIIOYAIONIEH CTPEMIICHUE K JTOCTHXKEHUIO LIETTU
U ycrexy, ONTUMHU3M, HHUITUATUBHOCTH, YMEHHUE JCHCTBOBATH UCXO/IS U3 CBOMX
BO3MO>KHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH CIOCOOHOCTh TMOHMMATh AMOLMOHAIBHOE
COCTOSIHUE JIPYTUX, YIUTHIBATH €TI0 MPU OCYIIECTBICHUH OOIIEHHUsI, CIOCOOHOCTD
K COYYBCTBHIO U COTICPEIKUBAHMUIO;

COIMANIbHBIX ~ HABBIKOB, BKIIIOYAIONIMX CIIOCOOHOCTh  BBICTPAMBAaTh
OTHONICHUS C APYTUMH JIOABMH, 3a00TUTHCSA, POSBIISATH HHTEPEC U pa3peliaTh
KOH(DIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K xonny o0yuenust B 10 kjacce npeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

JEMOHCTPUPOBATH HA TPUMEPaAX POJb U MECTO PU3UKH B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTHUHBI MUPA, B PA3BUTHU COBPEMEHHOM TEXHHUKH U
TEXHOJIOTUH, B IPAKTUYECKON IETETbHOCTH JIOJIEH;



YUUTHIBATh TPAHUIIBI MPUMEHEHUS HU3YYCHHBIX (U3UYECKUX MOJENCH:
MaTepualibHas TOYKa, MHEpIHaIbHAs cHUCTeMa OTCYETA, a0CONIOTHO TBEPAOE
TE€JIO, WUICAIbHBIM ra3, MOJEIU CTPOCHUS Ta30B, KUJIKOCTEN U TBEPIABIX TeEIL,
TOYEUHBIN JIEKTPUUECKUN 3apsl PU pelieHnU (PU3NUECKUX 3a/1ay;

pacro3HaBaTh GU3UYECKUE SIBJICHUS (IIPOIECCHl) U OOBACHITH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KMHETHYECKOM TEOPUH CTPOCHUS BEIIECTBA U
DNEKTPONMHAMUKHU: DPABHOMEPHOE U PABHOYCKOPEHHOE MPSAMOJUHEWHOE
JIBUKEHUE, CBOOOJIHOE MaJ€HUE TeJ, IBUKEHUE MO OKPYXKHOCTH, HHEPLHS,
B3aumojencTeue Ten, Aupdy3us, OpOyHOBCKOE JABMKEHHE, CTPOCHHE
KUJAKOCTEM W TBEPABIX TeN, HM3MEHEHHE O00bEMa Ted MpU HarpeBaHUU
(oxJIaxkieHuu), TEIIOBOE paBHOBECHE, WCIApEHUE, KOHIEHCAlus, IJIaBjeHHeE,
KPUCTAITU3AIIMS, KUTIEHHE, BIaXKHOCTh BO3/yXa, MOBBILLIEHUE JIABJICHUS ra3a mpu
€ro HarpeBaHUU B 3aKPBITOM COCYE, CBSI3b MEXK/y TapaMeTpaMU COCTOSIHUSA rasza
B M30IpOLECCAX, ANEKTPU3ALMS TEJ, B3aUMOAECHCTBUE 3aPsI0B;

OMKCHIBATh MEXaHUYECKOE JIBUKEHUE, UCTIONb3Ys (PU3NYECKrEe BEITUYUHBI:
KOOpJIMHATA, MYyTh, MEPEMELIEHUE, CKOPOCTh, YCKOPEHHME, Macca Tela, CHIIa,
UMITYJIbC TeJla, KHHETUUECKask SHEPIusl, MOTEHIIMAbHAS YPHEPTHs, MEXaHHUUECKast
pabora, MexXxaHW4YecKas MOIIHOCTh, MPH ONUCAHUU TPABWIBHO TPAKTOBATH
(M3UYECKUI CMBICJT HCIOJIb3YEMbIX BEIUYWH, WX OOO3HAYCHHUS W CIIUHMIIBI,
HAXOJUTh (POPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIMUUHY C APYTUMU
BEJTMYMHAMH,

OMKCHIBATh M3YyUYEHHBIE TEIUIOBBIE CBOMCTBA TEN U TEIUIOBHIC SIBIICHUA,
UCTIONBb3Y (PU3MYECKHE BEJIMYMHBI: JaBJIEHHWE Tra3a, TeMIleparypa, CpeaHss
KHUHETHYECKast SHEPTUs Xa0TUYECKOTO JBUKECHUS MOJIEKYJI,
CpPEAHEKBAAPATHUYHASL CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIJIOThI, BHYTPEHHSS
sHeprus, pabora Taza, KOIPPUIMEHT TMOJIE3HOr0 JEHCTBUS TEIUIOBOTO
JBUTATENsA; TMpPU ONUCAHUU TPABWIBHO TPAKTOBATh (DUIUYECKUI CMBICT
UCIIOJIb3YEMbIX BEJIWYHMH, UX O0O3HAYEHUs W €IUHUIIbI, HAXOAUTHh (HOPMYIIBI,
CBSI3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETMYUHY C IPYTUMU BEIUUMHAM;

ONHUCHIBATh  HM3YYEHHBIE  BJIEKTPUUYECKUE  CBOICTBA  BEIIECTBA U
ANEKTPUYECKHE SIBICHHS (TPOIECChl), HUCIONB3Yyd (PU3NYECKUE BETUUNHBI:
ANEKTPUUYECKUI 3apsl, 3JIEKTPUUECKOE M0JIE€, HANPSHKEHHOCTD MOJISl, HOTEHIUA,
Pa3HOCTh TOTEHIIMAJIOB; MPHU OMUCAHUU TPABWIBHO TPAKTOBATH (U3HUECKHIA
CMBICIT HCTIONB3YEMBIX BEIWYUH, UX O0O3HAYCHUS W EIUHUIIbI; YKa3bIBaTb
dbopMyInbl, CBS3BIBAIOIIME JaHHYI0 (U3WYECKYI0 BEIMYMHY C JIpYTUMHU
BEJIMYMHAMUY;

aHANMM3UPOBATH (PHU3UYECKUE TTPOLIECCHI U SABJICHUS, UCTIONB3Ys (pr3ndecKue
3aKOHBI U IPUHIIUIBI: 3aKOH BceMUpHOTo Tsrotenus, |, |1 u 111 3akonsr HetoToHa,
3aKOH COXPAHEHUsI MEXaHWYECKOW SHEPruM, 3aKOH COXPAHEHUS HMIIYJIbCa,
NPUHIMIL CYTNEPIO3ULHUN CHJI, NPUHIKI PaBHOIPABUS HHEPLUANBHBIX CHCTEM
0TCYETa, MOICKY/IIPHO-KHHCTHYECKYI0 TCOPHIO CTPOCHHUS BCIISCTBA, IA30BBIC
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW SHEPTUH TEIIOBOTO JIBHXKEHUSI MOJIEKYJI
c aOCOJIIOTHOM TeMmmepaTypoi, NEPBbIA 3aKOH TEPMOJWHAMHUKH, 3aKOH
COXpaHEHHMs DJIEKTPUYECKOro 3apsija, 3akoH KyrnoHa, mpu 3TOM pas3iuyaTh
CJIIOBECHYIO ()OPMYJIUPOBKY 3aKOHA, €I0 MaTEMATUYECKOE BhIPAXKEHUE U YCIOBUS
(rpanulbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIUIBI JEUCTBUS MAIIWH, TPHOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyaTh YCIOBUS UX O€30MMaCHOT0 UCIIOIb30BaHUS B
MMOBCEIHEBHOM KU3HU;

BBIMIOJIHSITh SKCIEPUMEHTHI 1O HCCIENOBaHUIO (U3UYECKUX SIBICHUU U
MPOLIECCOB C MCIOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX HU3MEPEHHH, MPU 3TOM



dbopmynupoBath mpobiieMy/3aadyy U THUIOTE3y Y4YEOHOro SKCIEPUMEHTA,
coOMpaTh YCTAHOBKY W3 MPEIJIOKEHHOr0 000pYy/IOBaHUS, MPOBOJAUTEH OMBIT U
bopMyIHUpPOBATH BHIBOJIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEpPEHUs] (PU3UUYECKUX BEJIMYHH,
IpU 3TOM BHIOMpATh ONTHUMAJBHBIA CHOCO0 H3MEPEHUs W UCIOJIb30BAThH
M3BECTHBIE METO/IbI OLIEHKH IOIPEIIHOCTEN U3MEPEHU;

UCCIE0BAaTh 3aBUCUMOCTU MEXKIY (PU3UYECKUMH BEJIMYMHAMU C
WCIIOJIb30BaHUEM TPSIMBIX W3MEPEHUMN, MPU STOM KOHCTPYHPOBATH YCTAHOBKY,
(dbuKCUpoBaTh PE3yibTaThl MOJYYCHHON 3aBUCUMOCTH (DU3NYECKUX BEIUYUH B
BUJIe TaOIUIl U rpadUKOB, J€JIaTh BBIBOJBI 10 PE3YJIbTaTaM UCCIIECIOBAHMUS;

co0JIro1aTh MpaBmiia 0€30MacHOTO TPy/ia P MPOBEICHUH UCCIICIOBAHUIN B
paMKax ydeOHOTro HKCIEPUMEHTa, Y4eOHO-UCCIEAOBATEILCKOM W MPOEKTHOM
JESATeIbHOCTHU C UCIOJIb30BaHUEM U3MEPUTEIIbHBIX YCTPOUCTB U JIAOOPATOPHOTO
000py10BaHMUS;

pemath pacu€THbIE 3a7a4ydl C SIBHO 3aJlaHHOW (DU3UYECKOU MOJIEIbIO,
UCTIONB3Ysl (PU3MUecKue 3aKOHbl W TPUHIIMIBI, Ha OCHOBE aHaIu3a YCJIOBUS
3a7a4i BBIOMPATE (U3NYCCKYIO MOJEINb, BBIACISITH (PU3MICCKUE BEIMYUHBI U
dbopmysbl, HEOOXOIUMBIC ISl €€ pelleHUs], MPOBOAUTh PAacu€Thl U OLICHUBATH
PeaTbHOCTD MOJTYUYEHHOTO 3HAYeHUS (PU3HUYECKON BEITUYUHBI;

pemiaTth KaueCTBEHHBIC 3a/1a4u: BBICTpPauBaTh JIOTUYECKHU
HEMIPOTHUBOPECUMBYIO IIETIOYKY PACCYXKJACHUN C OMOPON Ha M3YyUYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBJICHUS,

UCIIONIB30BaTh  TIPU  pelIeHnd  y4yeOHBIX  3aJa4  COBPEMEHHBIC
UH(GOpPMAIIMOHHbBIE TEXHOJIOTUU TUTSt MIOUCKA, CTPYKTYpUPOBaHMUS,
UHTEpPIpPETAllMi M TMPEJACTaBiIeHUsT y4yeOHOM W HAyYHO-TIOMYJSPHOM
uHbOpMAIMK, TIONYYEHHOW W3 Pa3IWYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAIM3UPOBATH MOTYyYaEeMyI0 HH(DOPMAIHIO;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE IMPOILIECCOB OKPYKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (PU3MKE B TTOBCETHEBHON KU3HU
JU1s oOecrieueHns 6€30MacHOCTH IIPH 00paIeHUH ¢ TpHOOpaMy M TEXHUUSCKUMU
YCTPOMCTBAMU, JIJISl COXPAHEHUS 3/TOPOBbS U COOJIIOICHHSI HOPM DKOJIOTHYECKOTO
NOBEJECHUS B OKPY’KaIOIIEH Cpeae;

paboTaTh B TpYIIE C BBIIOJHEHUEM PA3IMYHBIX COIMANBHBIX POJIEH,
IUTAHUPOBATh PAbOTy TPYIIIBI, PAlMOHAIBHO pPACHpPEeisTh OOS3aHHOCTH U
IJIAHUPOBATh  JESATEIbHOCTh B HECTAHJAPTHBIX CUTyalusX, aJeKBATHO
OLICHMBAaTh BKJAJ  KaXJAOr0 M3 YYaCTHUKOB TIpPYNNbl B  PEIICHHE
paccMaTpuBaeMoi IPOOIEMEL.

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

JEMOHCTPUPOBATH Ha MPUMEPAX POIb U MECTO PU3UKH B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTHHBI MUpPA, B PAa3BUTHU COBPEMEHHOM TEXHHUKH U
TE€XHOJOTHH, B IPAKTUYECKOW AEATEIBHOCTHU JIFOAEH, LEJTOCTHOCTh U €JUHCTBO
bu3nuecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TMPUMEHEHUS W3YyYEHHBIX (DHU3UIECKUX MOJICIICH:
TOYEYHBIN JJIEKTPUUECCKUN 3apsl, JIyd CBETa, TOYEYHbIM HCTOYHUK CBETA,
saiepHas MOJeJb aToMa, HYKJIOHHAs MOJEIb aTOMHOIO siJpa MpU PELICHUH
bu3nUeCcKrX 3a7ay;

pacro3HaBaTh GU3NYECKUE ABICHUS (IIPOLECCHI) U OOBACHITH X HA OCHOBE
3aKOHOB  JJIEKTPOAMHAMHUKM W  KBAHTOBOM  (UBMKHU:  DIIEKTpHUYECKas



MIPOBOJIMMOCTh, TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MAarHUTHOE JEUCTBUS TOKA,
B3aUMOJICHCTBUE  MArHUTOB, DJJICKTPOMAarHUTHasE  WHAYKIUSA, JEHCTBUE
MarHuTHOTO TOJsi HA TPOBOJHUK C TOKOM U JABWXKYIIMHCA 3apsij,
AJIEKTPOMArHUTHBIE KOJEOAHUsI W BOJHBI, MPSIMOJIMHEMHOE pacmlpoCTpaHEHUE
CBETa, OTPAKEHUE, MpeJoMIIeHne, HHTepdepeHIns, AUPPAKIUA U TOJIIPU3ALIHS
CBeTa, nucnepcus cBeta, hotodnekTpuueckuit apdext (hotorddekxt), cBeToBOE
JaBJICHUE, BO3HUKHOBEHWE JIMHEWYATOTO CIEKTpa aroMa  BOJAOPOjA,
€CTEeCTBEHHAs! U UCKYCCTBEHHAs PaIMOAKTUBHOCTb;

OMUCHIBATh M3yUYECHHBIC CBOMCTBA BEIIECTBA (JIEKTPUUECKUE, MATHUTHEIE,
ONTUYECKHUE,  DJIEKTPUUYECKYI0  MPOBOJAMUMOCTh  PAa3JIUYHBIX  Cpel) W
AJIEKTPOMArHUTHBIE SIBJICHUS (TMPOLIECCHI), UCMONIb3Ysd (PU3MYECKHE BEIIMYUHBI:
ANIEKTPUUYECKUM 3apsiji, CUjIa TOKA, DJIEKTPUUECKOE HAMPSIKEHUE, AIEKTPUIECKOE
COMPOTHUBIICHHUE, PA3HOCTh MOTEHIIMATIOB, JIEKTPOABMKYIIAs cUila, paboTa ToKa,
WHYKIUSI MarHUTHOTO TMOJs, cwia Amrepa, cuia JlopeHia, MHIYKTUBHOCTb
KaTYIIKW, SHEPTUsl AJIEKTPUUECKOTO U MarHUTHOTO MOJeH, MepUuoa M 4acToTa
KoseOaHuii B KoJieOaTeNbHOM KOHTYpe, 3apsiii M CHJa TOKa B IIpoliecce
FapMOHUYECKUX DJICKTPOMArHUTHBIX KojeOaHuil, (OKyCHOE paccTosiHue U
ONTHYECKAasl CWJIa JIUH3BI, TIPU ONMHUCAHUU TPABUJIBHO TPAKTOBAaTh (PU3MUECKUIN
CMBICJT HCIIOJB3YEMbIX BEJIMYMH, WX OOO3HAYCHUS M CIUHUIIBI, YKa3bIBaTh
dbopMynbl, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYI0 BEIWUYHMHY C JAPYTHUMHU
BEJIMYMHAMH;

OTMHUCHIBATh HW3YUYCHHBIC KBAHTOBBIC SBJICHUS M TMPOIECCHI, MCTOIB3YsI
bu3HuYecKre BEIUYHHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U
4acToTa CBETa, PHEPTUs M UMITYJIbC (OTOHA, MEPHOJ Mojypacnaza, dHEprus
CBSI3M ATOMHBIX sIJI€P, TP OMHCAHUH TPABUIIBHO TPAKTOBATH (DU3HUUECKHUI CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, MX 0003HAYEHUS U €AUHUIIBI, yYKa3bIBaTh (HOPMYIIBI,
CBS3BIBAIOIINE JAHHYIO (HU3UYECKYI0 BEJIMYMHY C JIPYTUMU BEJIMYHUHAMH,
BBIUUCIISITH 3HaUCHHUE (PU3NUECKON BEJIMUNHBI;

aHAIM3UPOBATH (PU3UUYECKHE MTPOLIECCHI U ABJICHUS, UCTIONB3YA (pU3ndecKkue
3aKOHBI M MPUHIUIBL: 3aKOH OMa, 3aKOHBI IOCJIEI0BATEILHOTO U TAPAILIETBHOTO
COCIMHEHUSI MTPOBOJHUKOB, 3aKkOoH J[koyis—JIeHua, 3aKOH 3JIEKTPOMArHUTHOMN
UHIAYKUAHW, 3aKOH NPSMOJIMHEWHOIO paclpoCTPaHEHUsS CBETA, 3aKOHbI
OTPa)KE€HUSI CBETA, 3aKOHBI MPEJIOMJIEHUS CBETA, ypaBHEHUE ODWHILITENHA s
dboToaddexTa, 3aKOH COXpaHEHUS YHEPTUH, 3aKOH COXPAaHCHHSI UMITYJIbCA, 3aKOH
COXpaHEHHMs DJIEKTPUYECKOTO 3apsA/ia, 3aKOH COXPaHEHHsS MAacCOBOr0 YHCIIA,
nocTtynatel bopa, 3aKOH paJMOaKTUBHOIO pacnaja, MpU 3TOM pas3iinyath
CJIOBECHYIO (hOPMYITMPOBKY 3aKOHA, €r0 MaTEMAaTHUECKOE BBIPAYKEHNE U YCIOBHS
(rpaHuIlBI, 00J1ACTH) MPUMEHUMOCTH;

ONpENEeNATh HAMNpPaBICHUE BEKTOpa HWHAYKIMM MArHUTHOIO  IOJS
MIPOBOJIHUKA C TOKOM, CHIIbl AMriepa u cuiibl JlopeHiia;

CTPOUTh M ONMHUCHIBATH M300paKEHUE, CO3/1aBAEMOE€ TIJIOCKHUM 3EPKaJIOM,
TOHKOM JIMH30M;

BBITIONHATh JKCIEPUMEHTHI IO HWCCICIOBAHHUIO (DU3UYECKUX SBICHUN W
MIPOLIECCOB C HMCIOJIb30BAHUEM MPAMBIX U KOCBEHHBIX MU3MEPEHUU: MPU 3TOM
dbopmynupoBaTh mpodIieMy/3amady W THUIOTE3y YYeOHOTO OKCIEPHUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJI0KEHHOTO O0OpYIOBaHHS, TMPOBOIAUTH OMBIT U
dbopMynHpOBaTH BHIBOJBL

OCYLIECTBIISITh MPSIMbIE U KOCBEHHbIE M3MEpPEHUs] (PU3NYECKUX BEJIMYHH,
IpU 3TOM BHIOMpATh ONTUMAJIbHBIA CHOCO0 H3MEPEHUs W UCIHOJIb30BAThH
W3BECTHBIE METO/IbI OLIEHKHU MMOTPEIIHOCTEN U3MEPEHHUI;



UCCJEeI0BAaTh 3aBUCHUMOCTU (PU3WYECKUX BEJIMYUMH C MCHOJIb30BaHUEM
NOpsIMBIX H3MEPEHMI: NpPHU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATH
pPE3yJIbTAThl OJYYEHHOM 3aBUCUMOCTU (DPU3MYECKUX BEJIUYHMH B BHUJIE TaOJIUL U
rpaduKoB, AeaTh BEIBOABI IO pe3ybTaTaM UCCIIEI0BAHMUS;

coOr01aTh npaBuiia 0€30MaCHOro TPy/a MPY MPOBEECHUHU UCCIIEIOBAaHUHN B
pamMKax y4eOHOro 3KCHEpUMEHTa, y4eOHO-HCCIIEOBATENbCKON U MPOEKTHOM
JESATENBHOCTU C UCIIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOICTB U 1a00OPATOPHOIO
000py10BaHMUS;

pemiatb pacy€THhIE 3aJaud C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIo,
UCIOJIb3Ysl (PU3MYECKHE 3aKOHbI M NPUHIIMIIBI, HA OCHOBE aHallh3a YCJIOBHS
3a7a4i BBIOMPATE (PU3UYCCKYIO MOJEINb, BBIACIITH (PU3MICCKUC BEIMYNHBL U
(dopMyIbl, HEOOXOAUMBIE JUIsl €€ pEellIeHUs, TPOBOAUTH PAacUYEThl U OLEHUBATH
peaNbHOCTh MOJIYYEHHOTO 3HAUCHHS (PU3NYECKON BETUUNHBI;

pemarb Ka4eCTBEHHBIE 3a/1a4u: BBICTPauBaTh JIOTUYECKHU
HEMTPOTHUBOPEUMBYIO LEMOYKY PACCYXKACHUN C OMOPOM HAa M3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABIICHUS;

UCIIOJIb30BaTh ~ NpPU  pEeHIeHMH  y4eOHBIX  3aJad  COBPEMEHHbIC
UHPOPMAIIMOHHBIE ~ TEXHOJOTHU  JUIA MIOMCKA, CTPYKTYpHUPOBaHUS,
UHTEpIpETallMi M TMPEJCTaBiICHUsT y4yeOHOM W HAyYHO-TIOMYJSPHOM
uHbOpMAIMK, TIONYYEHHOM W3 Pa3IWYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJIM3UPOBATH MOTYyYaEMYI0 HH(DOPMAIHIO;

OOBSCHATh TPHUHILMIIBI JEUCTBUS MAIWH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3nuyarh yCJIOBUA MX O€30MacHOrO0 MCIOJB30BaHHS B
[IOBCETHEBHOMW JKN3HY,

IPUBOAMTH MPUMEPHI BKJIa/1a POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKH, B OOBSICHEHHE IPOLIECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUI;

UCMOJIb30BaTh TEOPETUUECKHUE 3HAHUS MO (PU3HUKE B IIOBCETHEBHOM KU3HU
11 obecrieueHus: 6€30MacHOCTH IPU 0OpalleHUH ¢ TPUOOPAMU U TEXHUYECKUMU
yCTpOWCTBAaMU, JUIsl COXPaHEHUs 3/10POBbs U COOIIOACHUS HOPM IKOJIOTUYECKOTO
IIOBEJICHMSI B OKPYKAIOLIEH CpelIe;

paboTaTh B TpyNIE C BBIIOJHEHUEM pA3JIMYHBIX COLMAJIBHBIX pOJEH,
IUIaHUPOBaTh PAa0OTY TPYIIbI, PAlMOHAIBHO PaCHpelessITh OOSI3aHHOCTH U
IUIAHUPOBATh  JIEATEIBHOCTh B HECTAaHAAPTHBIX CHUTyalUUsAX, aJeKBaTHO
OLICHMBATh BKJIAJ KaXJAOr0 M3 YYaCTHUKOB TIPYIIBl B  PEIICHHE
paccMaTpuBaeMoi IPOOIEMEI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
HaumeHoBanue KoJsnyecTBo 4yacoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3iejioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bceero o0pa3oBaTe/ibHbIE pecypcChl
nporpamMmbl padoThI padoThI
Paznen 1. ®PUBUKA U METO/JAbI HAYUYHOI'O IIO3HAHUSA
11 dusnka 1 METOIBI 5 bu6moteka [IOK
' HAYYHOTO MO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kinemaruia S https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2
Hlunamika ! https://m.edsoo0.ru/7f41bf72
3aKOHBI
2.3 COXpaHCHUS B 6 1 1 bubmorera [JOK
' P https://m.edsoo.ru/7f41bf72
MEXaHUKE
Hroro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA
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 bub6mmoreka [{OK
' TEPMOAUHAMHUKH https://m.edsoo.ru/7f41bf72
ArperarHbie
33 COCTOSIHUS 5 bubnuotexa [JOK
' BenectBa. MasoBble https://m.edsoo.ru/7f41bf72
IIEPEXO 1Bl
Hroro no pazneny 24

Paznen 4. DJIEKTPOJANHAMUKA

bu6moreka [IOK
4.1
MeRTpOCTATHIa 10 https://m.edso0.ru/7f41bf72
ITocTostHHBII
4.2 AIEKTPUYECKUN TOK. 19 bubnuoreka [IOK
' Toxu B pa3TuuHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny 22
Pe3epBHOE BpeMmst 2
OBILIEE KOJIMYECTBO
YACOB I1O 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)
pa3ie/ioB 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 1
2.2 3JIEKTPOMAarHUTHEIE 5 1 Bubmorexa 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 OTHOCUTEJIbLHOCTHU

3.1

OCHOBEBI CIIEIHATBHOMN
TEOpUH
OTHOCUTEIBHOCTHU

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97¢c



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

Hroro no pazneny 4
Pasznen 4. KBAHTOBASA ®U3UKA
41 DNeMEeHTHI KBaHTOBOM 6 bubnuorexa [JOK
' OIITUKHU https://m.edso0.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/7f41c97¢
Hroro mo pazgeny 7
Pa3znen 6. OBOBIIAIOIIEE IOBTOPEHUE
6.1 Oo6o06maromee 4 bubnuorexa [JOK
' HOBTOPEHHE https://m.edso0.ru/7f41c97¢c
HWtoro mo pazaeny 4
PesepBHOE Bpemst 3
OBLIEE KOJIMYECTBO 68 4

YACOB II10 ITPOTPAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
Ne KosmmmuecTBo yacos DJIeKTPOHHbIE
1 Mara undposbie
/ Tema ypoka KonTpoJbHbIe IIpakTuyeckue
Beero U3ydeHus o0pa3oBartejibHbIE
padoThI padoThI
n pecypchl
dusnka — HayKa 0 MPUPOJIC. bubnuotexa [JOK
1 Hayunbie MeTo1bp1 TO3HAHUSA 1 https://m.edsoo.ru/ff0c32e
OKPYXKAIOLIEro MUPa 2
Ponb u mecto usuku B
(dhopMHUpOBaHUH
. . bu6moreka [IOK
COBPEMEHHOM HayYHOI
2 1 https://m.edsoo.ru/ff0c33e
KapTHUHBI MUPa, B 5
MPAKTUYECKOU JIeATeTLHOCTH B
monei
MexaHu4ecKoe ABUKEHUE.
OTHOCHUTENBHOCTh bubnuorexa [JOK
3 MEXaHUYECKOTrO ABUKCHHUS. 1 https://m.edso0.ru/ff0c350
[Tepemernienue, CKOPOCTb, 8
yCKOpEHUE
bubnuoreka [JOK
PaBHoMepHOE
4 . 1 https://m.edsoo.ru/ff0c362
MPSMOJTMHEUHOE JIBH)KCHUE 0
bu6mmoreka [JOK
PaBHOyCKOpEHHOE
5 . 1 https://m.edsoo.ru/ff0c372
MPSMOJIMHEUHOE JIBU’KEHUE o



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

CB00OOIHOE MMaieHHE. bu6moreka [JOK
6 YckopeHnue cB0OOHOTO https://m.edsoo.ru/ff0c39c
naJcHus c
KpuBonunelinoe 1BUKEHUE. bubnuorexa [JOK
7 JIBM)KEHHME MaTepUaIbHON https://m.edsoo.ru/ff0c3ad
TOYKH 10 OKPY>KHOCTH a
[IpyHIHAIT OTHOCUTENBHOCTH
bu6moreka [IOK
lNanmnes. MHepumanbsHble
8 . https://m.edsoo.ru/ffOc3be
cucteMsbl orcuera. [1epBrrit g
3akoH HproToHa B
Macca tena. Cuina. [Tpunnun
. bu6moreka [IOK
Cyneprno3uiuu cui. Bropou
9 https://m.edsoo.ru/ffO0c3be
3axoH HeroToHa mis g
MaTepuaibHOW TOYKU B
. bu6moreka [IOK
Tperun 3akoH HeroToHa 1i1st
10 https://m.edsoo.ru/ff0c3be
MaTepHaIbHbIX TOUYECK g
3aKOH BCEMHPHOTO
bu6mmoreka [IOK
TaroTeHus. Cuia TSKECTH.
11 https://m.edsoo.ru/ff0c3d0
[TepBas kocMu4ecKas 0
CKOpPOCTH B
Cuina 0CTU. 3aKOH bubmorexa LOK
12 YIpyT ' https://m.edsoo.ru/ffoc3el
I'yka. Bec Tena 3
Cuina tpenus. Koadgdumment
P depru bubmuoreka [JOK
13 | tpenus. Cuna

COIIPOTUBJICHUS IIPpU

https://m.edsoo.ru/ff0c3f76



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76

JABMDOKCHUMU TCJIa B XXUIAKOCTHU
WJIN ra3c

[ToctynarensHO€E 1
BpalaTebHOE JABHKCHHE
a0COJTFOTHO TBEPJIOTO Tea.

bu6mmoreka [IOK

14 https://m.edsoo.ru/ff0c41a
MowmeHT cunbl. [1medo cuibl. 6
VYcnoBus paBHOBECUS B
TBEPAOTO Tena
NMnynsc maTeprabHON
TOYKH, CHCTEMBI
bu6moreka [IOK
MaTepuaIbHbIX TOYECK.
15 https://m.edsoo.ru/ff0c43d
Nmnynbe cuitbl. 3aK0H 6
COXpaHEHUs UMITYJIbCA. h
PeakTuBHOE IBIKECHUE
PaboTa 1 MOIIHOCTE CHJIBL.
Kunerndeckas sneprust bubnuorexa [JOK
16 | marepuanbHOW TOYKH. https://m.edsoo.ru/ff0c450
Teopema 06 n3MEeHEHUH 2
KHHETHYECKOI dHEPTUun
[ToreHumanbHas SHEPTHsL.
[ToreHuumanpHas SHEPTUS
L ——— bubnunoreka [JOK
17 https://m.edsoo.ru/ff0c461
npyxuHbl. [loTennnanbpHas N
SHEPTHUs TeJla BOIHU3U B
MMOBEPXHOCTH 3e€MIIN
18 IToTeHMaabHbBIE U bu6mmoreka [JOK

HCIMMOTCHIMAJIBHBIC CUJIBI.

https://m.edsoo.ru/ff0c478



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

CBs3b paboThI
HETIOTEHIIMATBHBIX CHJI C
M3MEHEHHEM MEXaHHYECKOH
SHEPrUM CUCTEMBI TEJ. 3aKOH
COXpaHEHUsI MEXaHUYECKOU
SHEPTUU

(@]

19

JlabopaTtopHnast pabota
«MccnenoBanue cBs3u
paboOTHI CUJIBI C U3BMEHEHUEM
MEXaHWYECKOM SHEePTUH Telia
Ha NpUMepe pacTKEHUA
PE3UHOBOTO KI'yTa»

20

KonTtponpHas padoTa no
teme «KuHemaruka.
JnaaMmuka. 3aKOHBI
COXpaHEHUsS B MEXaHUKE)

bu6moreka [IOK
https://m.edsoo.ru/ff0c4b7
4

21

OCHOBHBIE TIOJIOKCHHUS
MOJICKYJISIPHO-KHHETUYECKO M
teopuu. bpoyHOoBCKOE
newkenue. duddysus

bu6moreka [IOK
https://m.edsoo.ru/ffOc4dc
2

22

Xapakrep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI]
BemecTBa. Moienu
CTPOEHHUSI Ta30B, )KUJIKOCTEH
U TBEPABIX TEN

23

Macca monexys.
KonunuecTBo BemiecTna.



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2

[Tocrosinnas ABoraapo

TermoBoe paBHOBECHE.
Temneparypa u €€

24 n3mepenue. [lkana
temneparyp Llenbcus
o5 WUneanpusrii raz 8 MKT. bu6moreka [IOK
OcnoBHoe ypaBHeHne MKT https://m.edsoo.ru/ffOc4fde
AOcouroTHas TeMIiepaTypa
Kak Mepa cpeaHen
KHHeTIfqecio);I SHEPTHH bubmorexa HOK
26 https://m.edsoo.ru/ff0c511
JIBUKCHUS MOJICKYJI. o
YpaBHenue Menzeneena- B
Knaneiipona
97 3akoH JlanpToHa. ['a3oBbIE
3aKOHBI
JlaGopaTtopHnas pabota
«HUccaenoBanue
28 3aBUCUMOCTH MEXITY
rapaMeTpamu COCTOSTHUS
Pa3peKeHHOTO Ta3ay
N3onponeccel B uaeanbHOM bubnuoreka [JOK
29 | rase u ux rpaduueckoe https://m.edsoo.ru/ff0c570
MpeJICTaBJICHHE e
BHyTpeHnHss sHEprus bubnuoreka [IOK
30 | TepMoOAMHAMHUYECKOW https://m.edsoo.ru/ff0c595

CHUCTEMBI U CHOCOOKI €6’

2



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952

n3MeHeHus. KoimuectBo
TEIUIOTHI U padoTa.
Buyrpennssa sHeprus
OJIHOATOMHOT'O UAEAIBHOIO

rasza
bu6moteka [IOK
31 | Bwugsl Teruronepenaun https://m.edsoo.ru/ff0c5¢c3
6
VY nenbHast TENI0EMKOCTh
BeniecTBa. KommuecTBo bu6mmoreka [IOK
32 | TemnoTH mpH https://m.edsoo.ru/ff0c5¢3
TEIJIoNEPEIaUE. 6
AmmabaTHBIN MPOIECC
[TepBrIit 3ak0H
TEPMOJIMHAMUKH U €r0 bubnuoreka [IOK
33
MPUMEHEHHE K https://m.edsoo.ru/ffOc5efc
M30IIpoIeccam
Heob6parumocTth mporieccoB bubnuorexa [JOK
34 | B npupoae. Bropoii 3akoH https://m.edsoo.ru/ff0c623
TEPMOIUHAMUKH 0
. bubnuoreka [JOK
I1 un nevictBus u KIT
35 DHHH . A A https://m.edsoo.ru/ff0c600
TEIIOBOY MaIINHbBI N
36 | Iwuxn Kapno u ero KIT
37 DKosoruyeckue npooaeMbl

TCIJIOOHCPTCTUKHA



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a

Oo6o06maromuit ypok

bubnuoreka [IOK

38 | «MoumnekynsipHas pusMKa. https://m.edsoo.ru/ff0c693
OCHOBBI TEPMOTUHAMUKI 8
KonTposabHas padbora no
bu6mmoreka [IOK
teme «MoulekynspHas
39 https://m.edsoo.ru/ff0c6a5
¢uzuka. OCHOBBI 0
TEPMOJUHAMHUKI B
[TapoobpazoBanue u bubnuoreka [JOK
40 | wonpaeHcanus. Micnapenue u https://m.edsoo.ru/ff0c63b
KHTICHHE 6
AOcomoTHas U bu6moreka [IOK
41 OTHOCHUTEIbHAS BIAKHOCTh https://m.edsoo.ru/ffOc64d
Bo31TyXxa. HachIeHHbIH map 8
TBepnoe Teno.
Kpucrannuueckue u
aMmopdHBbIE Tea.
42 | AHHM30TPONIUS CBOUCTB bubmorexa [TOK
P https://m.edsoo.ru/ff0c65f0
KpuctamuioB. XKuakue
kpuctauibl. COBpeMEHHbBIC
MaTepHuabl
IInaBneHue u
KpUCTa/UTH3anus. Y aenbHas bubmorexa LOK
43 P ] https://m.edsoo.ru/ff0c670
TEIUIOTA TUTABJICHHMS. g
Cybnumarus =
bu6mmoreka [JOK
YpaBHEHHE TEIJIOBOTO
44 https://m.edsoo.ru/ff0c682

OaylaHca

0



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820

DnekTpu3alus Teil.
OnexTpuueckuu 3apsj. /Isa

bu6mmoreka [IOK

45 https://m.edsoo.ru/ff0c6bc
BH/Ia AIICKTPUUECKUX c
3apsI0B -
[IpoBOAHMKH, AUITEKTPUKH
P P bu6moteka [IOK
1 TIOJTyIIPOBOHUKHU. 3aKOH
46 https://m.edsoo.ru/ffOc6bc
COXpaHEHUS IEKTPUIECKOTO c
3apsaa -
B3anmoneuncTBue 3apsiios. bubnuorexa [JOK
47 | 3akon Kynona. Toueunbin’ https://m.edsoo.ru/ffOc6ce
DIIEKTPUYUECKHH 3aPsi]] 4
Hanpsxeénnocts
AIIEKTPUYECKOTO MOJISL.
48 | IlpuHUHUI CyNEePHO3ULNH bubamorera LOK
PHHIL yrep LE https://m.edsoo.ru/ff0c6df2
AIIEKTPUYECKHUX MOJIEH.
JIvHuM HANIPSYKEHHOCTH
Pabota cun
49 3JIEKTPOCTATUYECKOTO TOJISI. bubnuoreka [JOK
ITorenmman. PasHocth https://m.edsoo.ru/ff0c6f00
MOTEHIIUAJIOB
[TpoBOTHUKY U TUAIIEKTPUKU
P P bubnuoreka [JOK
B 2JIEKTPOCTATHYECKOM TIOJIE.
50 https://m.edsoo.ru/ff0c701
JusnexTpuueckas g
MIPOHUIIAEMOCTh =
. bu6mmoreka [JOK
DNEeKTPOEMKOCTb.
51 https://m.edsoo.ru/ff0c712
Konnencarop

6



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTD IIIOCKOTO
KOHJIEHCAaTopa. DHeprus
3apsHKEHHOTO KOHIEHCATOpa

bubnuoreka [IOK
https://m.edsoo.ru/ff0c72c
0

53

JIaboparopHas paboTa
"Usmepenue
3IEKTPOEMKOCTH
KOHJIeHcaTopa"

54

[TpunIMTT NEACTBUS U
MIPUMEHEHHE
KOHJIEHCATOPOB,
KOMHPOBAJIBLHOTO ammapara,
CTPYMHOTO ITPUHTEpA.
DJIeKTpOCTaTUYECKast
3alInTa. 3a3eMJICHNE
ANEKTPONPUOOPOB

55

DIJIEKTPUYECKHI TOK,
YCIIOBUS €ro
CYIIECTBOBAHHSL.
[TocrosinueIi TOK. Cuna
Toka. Hanpspkenue.
Conpotusnenue. 3akoH Oma
JUI y4acTKa [enu

56

[TocnenoBarensHoOE,
napajuiebHOEe, CMEIIaHHOE
CO€JIMHEHHUE NTPOBOIHUKOB.
JIaGoparopHas paboTa
«3ydeHune cMeIanHoro

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

COCAMHCHUA PE3UCTOPOB»

57

Paborta u MontHOCTH
ANEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c783
8

58

3akon OMa Jy1st TOJTHOM
(3aMKHYTOM) 3JIEKTPUYECKON
uenu. KopoTkoe 3aMbIKaHueE.
JlabopaTtopHnast pabota
«3mepenune D1C
HMCTOYHUKA TOKA M €T0
BHYTPEHHETO
COTIPOTHBIICHUSD)

bu6moreka [IOK
https://m.edsoo.ru/ff0c7ae
0

59

DJIEKTPOHHAs MPOBOIUMOCTh
TBEPJIBIX METAJIOB.
3aBHCHMOCTH
COIPOTHUBJICHUS METAJIJIOB OT
TeMIIepaTyphl.
CBepXnpoBOAUMOCTh

60

DJIEKTPUYECKUU TOK B
Bakyyme. CBOMCTBa
AIIEKTPOHHBIX ITyYKOB

61

[MTomynpoBoAHUKH, UX
COOCTBEHHAs M IPUMECHAsI
npoBouMocTh. CBOKCTBA
p—Nn-nepexona.
[TosryrpoBOAHUKOBBIE
pubOopsI

bubnuoreka [JOK
https://m.edsoo.ru/ff0c84a
e



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae

DNEeKTPUYECKUM TOK B
pacTBOpax M pacIuiaBax

bu6mmoreka [IOK

62 | DIEKTPOIHTOB. https://m.edsoo.ru/ff0c82b
DNEeKTPOTUTHYECKAs a
JUCCOITHAIUSA. DIIEKTPOJIH3
DNEKTPUUYECKUN TOK B Ta3ax.
CaMocTOATENbHBIN 1 bubmorexa HOK
63 . https://m.edsoo.ru/ff0c84a
HECaMOCTOSITSIIBHBIN pa3psil. o
Mounnus. [Tnazma N
DnexTpuyeckrue npuOopsl U
CTpPOMCTBA U UX
64 i aiTquCKoe MIpUMEHEHNE Bubamorexa [IOK
P P ’ https://m.edsoo.ru/ff0c86fc
[IpaBuna TexHUKHN
0€30MMacHOCTH
. bu6moreka [IOK
O6006maromuit ypok
65 HHATOHHH YP https://m.edsoo.ru/ff0c88b
«DNEKTPOIMHAMUKA» o
KonTpossnas pabora no
Teme «IJEKTPOCTATUKA. bubnuoreka [JOK
66 | IlocTOsIHHBIN YJIEKTPUUYECKUMA https://m.edsoo.ru/ff0c8a8
TOK. TOKH B pa3inuHbIX a
cpenax»
PesepBHbIit ypok. bubnunoreka [JOK
67 | KontponsHas paboTa no https://m.edsoo.ru/ff0c8c5
TeMe "DJIeKTpoANHaMHUKa" 6
68 PesepBHbIi ypok. bubnuorexa [IOK

Oo6o0mu1aromuit ypok mo

https://m.edsoo.ru/ffOc8f6c



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

temaMm 10 xitacca

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

68




11 KJIACC

Ne KosmmmuyecTBo yacos DJIeKTPOHHbIE
1 Mara undposbie
Tema ypoka KonTpoJbHbIe IIpakTH4eckue
cero
/ B 5 5 U3y4YeHHsI o0pa3oBaTeJibHbIE
a0oThI a00ThbI
n p p pecypchl
[TocTostHHBIC MarHUTHI U UX
B3aMMO/ICHCTBHE.
bu6moteka [IOK
MaruuTHOe nosie. Bektop
1 . 1 https://m.eds00.ru/ff0c977
MAarHUTHOM WHIYKIIHH. 8
JImHY MarHUTHOM B
WHIYKITUU
MaruauTHO€ 10J1e
5 MPOBOJIHUKA C TOKOM. OTIBIT 1 bubnuoreka [JOK
Opcrena. Bzaumoericteue https://m.edsoo.ru/ff0c98fe
MPOBOJTHUKOB C TOKOM
JlaGopaTopHas pabota
bu6mmoreka [IOK
3 «I/I3yquI/Ie MAarHuTHOT'O 1 1
https://m.edsoo.ru/ff0c98fe
MOJI KaTYILKU ¢ TOKOMY
JleiicTBE MarHUTHOTO ITOJIS
Ha MPOBOJIHUK C TOKOM.
Cuna Awmrnepa.
4 JlabopaTopHas paborta 1 1 bubmorexa HOK
patop p 5 https://m.edsoo.ru/ff0c9acO
«HccnenoBanue neicTBus
MOCTOSITHHOTO MarHuTa Ha
paMKy ¢ TOKOM»
5 JlelicTBME MarHMTHOTO TOJIA 1 bubmuoreka [JOK



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

Ha JBIKYIIYIOCS
3apsoKeHHYH0 yactuiy. Cuma
Jlopenma. PaboTa cuibl
Jlopenua

https://m.edsoo.ru/ff0c9df4

DneKTpoMarHuTHas
naayknus. [Totok BekTopa
MarHuTHOM uHAyKuu. I1C
WHIYKINU. 3aKOH
3IEKTPOMArHUTHOMN
nHayknuu Papanes

JlabopaTtopHnas pabota
«HccnenoBanue sSBICHUS
3JIEKTPOMArHUTHOMN
WHIYKIIAN»

bu6moreka [IOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTH. SIBIEHUE
camonnaykiuu. J1C
CaMOUWHIYKIIMH. JHEPTHS
MAarHUTHOTO TIOJISI KaTyIITKH
C TOKOM.
DNIEeKTPOMAarHuTHOE I0JIe

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

Texuuueckue ycTpoucTBa U
UX TIPUMEHEHUE:
IMOCTOSIHHBIE MArHUTHI,
ANIEKTPOMAarHHTHI,
AJEKTPOJIBUTATEb,
YCKOPHUTEIHU 311€MEHTapPHBIX
YaCTHUIl, UHAYKIIMOHHAS



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

I1I€4Yb

10

Oo6o06maromuit ypok
«MarsuTtHoe€ noiJe.
DneKTpoMarHuTHas

WHIYKIUSD)

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

11

KonTpossHas padbora no
Teme «MarauTHoe noJe.
DneKTpoMarHuTHas

VHYKIUSD)

bu6morteka [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OOHBIE MEXaHUYECKUE
kojebanus. 'apmoHnueckue
KojeOaHus. YpaBHEHUE
TapMOHHYECKHX KOJIeOaHUH.
[IpeBpatienue sHepruu

bu6moreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHnas pabota
«HccaenoBanue
3aBUCHMOCTH Iepro/ia
MaJibIX KoJieOaHuii rpy3a Ha
HUTH OT JJIMHBI HUTHU U
Macchl rpy3a»

14

KonebartenbHblit KOHTYP.
CBobOoaubIe
AIEKTPOMArHUTHBIC
KoJIeOaHMS B HI€AIbBHOM
KoJiebaTeTbHOM KOHTYpE.
AHaIOTUs MEX1Y
MEXaHUYECCKUMH U

bubmuoreka [JOK
https://m.edsoo.ru/ffOcb82
0



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820

BHCKTpOMaFHI/ITHbIMI/I
KOJIEOAHUSAMU

15

®opmyna TomcoHa. 3aKoH
COXpaHeHI/Iﬂ 3HepFI/II/I B
HJIcaILHOM K0JIeOaTCILHOM
KOHTYypE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o
3aTyXarolux KoJaeOaHusX.
BeiHyX1eHHBIE
MEXaHUYEeCKue KoyeOaHusl.
Pe3onanc. BemyxaeHHbIE
AIIEKTPOMAarHUTHBIE
KojeOaHus

bu6moreka [IOK
https://m.edsoo.ru/ffOcbb8
6

17

[TepeMeHHBIN TOK.
CunyconaaibHbIN
MEPEMEHHBIN TOK.
MoIHOCTb TEPEMEHHOTO
TOKa. AMIUIUTYTHOE U
JEUCTBYIOLIEE 3HAUCHUE
CHJIBI TOKA U HAIPSHKEHUS

bu6moreka [IOK
https://m.edsoo.ru/ffOchd3
4

18

Tpancdopmatop.
[TpousBojcTBO, IEpeaaya u
notpebaeHue
ANIEKTPUYECKON DHEPTUU

19

YeTpoicTBo U
IIPaKTUYECKOE IPUMEHEHNE
IEKTPUYECKOTO 3BOHKA,

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



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

reHeparopa nepeMeHHOro
TOKA, TUHUHN
3JEKTpoIepenay

20

DKOJIOTUYECKHE PUCKU ITPU
IIPOU3BOJICTBE
anekTpo3Heprun. Kynerypa
HCIIOJIb30BAHUS
JJIEKTPOIHEPTUH B
ITOBCETHEBHOH KU3HU

21

MexaHndecKue BOJIHBI,
YCIIOBHS PACTIPOCTPAHCHHUSI.
[Tepuona. CxopocTthb
pacpoCTpaHEeHHUs U IJIMHA
BoJIHBI. [loniepeunbie u
MIPOI0JIbHBIE BOJIHBI

bu6moreka [IOK
https://m.edsoo.ru/ffOcca54

22

3Byk. CKOpOCTH 3BYKa.
I'pomkocTh 3ByKa. BeicoTa
ToHa. TemOp 3ByKa

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

23

9JI€KTpOMaFHI/ITHI)Ie BOJIHEI,
HX CBOWCTBA U CKOPOCTb.
IIxana QJICKTPOMArduTHBIX
BOJIH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0

24

[IpuHIUIIBI paANOCBA3U U
TeleBuicHus. Pa3Burtue
CPEACTB CBS3HU.
Pagnomoxanus



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

Kontponsnas pabora

bubnuoreka [IOK

25
«KonebaHus 1 BOJHBI) https://m.edsoo.ru/ff0cc6f8
[IpssMmonHEHOE
pacrnpocTpaHeHUE CBETa B bubnuoteka [JOK
26 | OJHOPOIHOU cpene. https://m.edsoo.ru/ff0cd35
ToueuHbIii KICTOUYHKK CBETA. 0
JIyu cBera
OTtpaxeHue cBeTa. 3aKOHBI
97 OTpak€HUs CBETA. bubnuorexa [JOK
[TocTpoenue n3o0pakeHuN’ https://m.edsoo.ru/ffOcd4e0
B IJIOCKOM 3€pKaJie
[Ipenomiienue ceera.
[TonHOE BHYTpeHHEE
28 | ot ameHHeYTﬁ) eneIbHBbIN bubamorera LOK
P $OPe https://m.edsoo.ru/ffOcd7{6
YTOJ1 MOJTHOTO BHYTPEHHETO
OTpaXeHUs
JlaGopaTopHas pabota
29 «I/I3MI; eHII)/Ie nopKa3aTeJ1;1 Bu6amorexa [JOK
P https://m.edsoo.ru/ff0cd67a
MIPEIOMIICHHUS CTEKIIa»
JIun3zel. [loctpoenue
30 M300paxeHHil B TMH3E. bubnuoreka [JOK
®opMmyIia TOHKOU JIMH3BIL. https://m.edsoo.ru/ffOcddle
YBenuueHue JTUH3bI
JIaGoparopHas paboTa
31 «MccnenoBannue CBOMCTB

M300paXeHUI B IMH3AX)



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

Hucnepcus ceera.
Ci10>kHBIN cocTaB 0eIoro

32 | cBera. Liger. JlJabopaTopHast
pabora «Habmonenue
JMCIIEPCUU CBETa»
NHurepdepenuus ceera.

33 ﬂﬂq)pl;(lbiuiﬂ CBETa. Bubamorexa [IOK

N https://m.edsoo.ru/ffOced22

JudpakuroHHas pemeéTka
[TorrepeyHOCTH CBETOBBIX bubnuoreka [IOK

34
BoJH. [lonsipusanus cBera https://m.edsoo.ru/ff0cf02e
OnTrueckue MpuodOpPsI U

35 | ycrpoiicTBa B yCIOBHUS UX
0€301acHOTO TPUMEHEHUS
['panuIpl MPUMEHUMOCTH

36 KJIaCCHYECKOW MEXaHHUKH. bubnuorexa [JOK
[Toctynatel cnenuaibHOU https://m.edsoo.ru/ff0cf862
TEOPUHU OTHOCUTEIILHOCTH
OTHOCUTENBHOCTh

37 OJHOBPEMEHHOCTH. bubnuoreka [JOK
3aMesieHe BPEMEHU 1 https://m.edsoo.ru/ffOcfa42
COKpAII[EHUE JITTHHBI
DHeprusi ¥ UMITYJIbC

38 PETSITUBUCTCKOW YACTHIIBI. bubnuoreka [JOK
CBs13bp Macchl ¢ SJHEPTUEH U https://m.edsoo.ru/ff0cfc68
HMITYJIbCOM. DHEPTHUsl IOKOS

39 | KontponbHas pabora bubnuorexa [IOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

«Onrtuka. OCHOBBI
CIeLMAaJIbHON TEOpUU
OTHOCUTEIILHOCTH»

https://m.edsoo.ru/ff0cf6f0

®otonsl. ®opmyna I[Tnanka.

bu6mmoreka [IOK

4
0 DHeprusi U UMIyasc HoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCICIOBAHNE
41 ¢)0T(I:3(1)(1)6KTa OHI)J:TI)I AT Bubnuorexa LTOK
’ o https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poTordhdekTa.
b ib b . bubnuorexa [JOK
YpaBHeHHE DWHINTEUHA JIIS
42 https://m.edsoo.ru/ff0d015
dboTtorddexra. «KpacHas .
rparuiay Gororddexra B
JaBieaune cBeta. OnbIiTh 1. bubnuorexa [JOK
43 | H. JlebeneBa. XuMuueckoe https://m.edsoo.ru/ff0d04a
JICHCTBHE CBETA 6
TexHuyeckue ycTpoicTBa u
MPAKTUIECKOE IPUMEHEHHE:
44 | dotormeMeHT, (HOTOMATUHK,
coJIHeYHas OaTapes,
CBETOJINO]I
Pemenue 3agau no reme bubmuoreka [JOK
45 «DJIeMeHThI KBAHTOBOM https://m.edsoo.ru/ff0d030
OIITUKH 2
Mogens atoma ToMcoHa. bu6mmoreka [JOK
46 | Ombitel Pezepdopaa o https://m.edsoo.ru/ff0d091

pacCCAHUIO O-YaCTHLI.

a



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a

[InanerapHas Mozaeb aToMa

47

[Tocrynater bopa

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

48

N3nydeHnne u norionieHue
(hOTOHOB IpU NEPEX0/Ie
aToMa ¢ OJTHOTO YPOBHS
SHEPTruM Ha Ipyroil. Buasl
CIIEKTPOB

bu6moteka [IOK
https://m.edsoo.ru/ff0dOafa

49

BomnHOBEIE CBOMICTBA
yactull. Bonnsl ne bpoumns.
KopmyckynsipHO-BOTHOBOW
nyanu3M. CIIOHTaHHOE U
BBIHYX/JICHHOE U3JTy4€HHUE

bu6moreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTkpbITHE
paanoakTUBHOCTH. OMBITHI
Pezepdopna mo
OTIPEJICNICHUIO COCTaBa
PaMOaKTUBHOTO U3ITY4CHHUS

bu6moreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CaoucTBa anbda-, 6era-,
raMma-u3rydeHus. Biausaue
PaJMOaKTUBHOCTH Ha
JKUBBIC OPTraHU3MbI

52

OTKpbITHE IPOTOHA U
HenTpoHa. M3oTors!L.
Anbpa-pacnan.
ONEKTPOHHBIN U
MO3UTPOHHBIW OeTa-pacra.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d116
2



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162

l'amma-uznyuenue

53

OHeprus B34 HyKJIOHOB B
sanpe. SInepHsle peakuuu.

S nepHbId peakTop.
[Tpo6nembl, IEPCTIEKTUBEI,
JKOJIOTHYECKHE ACTIEKTHI
SIIEPHOU DHEPTETUKH

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

54

DneMeHTapHbIE YaCTUIIHI.
OTKphITHE TO3UTPOHA.
MeToasl HAOMIOAEHUST U
perucTpamnuu
AJIEeMEHTaPHBIX YaCTHII.
Kpyrnsrit cton
«DyH1amMeHTaIbHbIE
B3auMoOaeuCcTBUI. EquHCTBO
(hbM3UYECKOU KapTHUHBI
MHPaY

bu6moreka [IOK
https://m.edsoo.ru/ff0d0e3
8

55

Bux 3B€31H0r0 Heba.
Co3sBes3nus, pKue 3BE37bl,
IUIAHETHI, NX BHAUMOE
nBmkenue. CollHeUHas
cHcTeMa

56

Coinne. CoHeuHast
aKTUBHOCTb. VICTOUHUK
sHepruu CoJiHLA U 3BE3]

57

3BE3/IbI, NX OCHOBHBIC
XapaKTEPUCTUKU. 3BE3/bI



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

TJIaBHOW
IOCJICAOBATEIILHOCTH.
Bnyrpennee ctpoenune
3B€31. CoBpeMEHHbIE
MIPEJICTABJICHHUS O
MIPOUCXOXKICHUN U
spomrorun CoIHIIa U 3BE3]

58

Mneunsin [1yre — Hama
I'amaktuka. [Tomoxxenne u
nemkenne CoiHIa B
I'amaktuke. I"'anakTukw.
UYepHble OpIphl B AApaAx
raJlakTUK

59

Bcenennas. Pas0Oeranue
rajaktuk. Teopus
Bosbiioro B3pbiBa.
PenukToBOC M3MyUCHHE.
MeraranakTuka

60

Hepemennsie npo0iembl
aCTPOHOMHUU

61

KonTtposnwsHas pabora
«DNeMEeHThI aCTPOHOMHUH U
acTpoPU3UKN»

62

O6o06maromuit ypok. Posb
(U3HUKYN ¥ aCTPOHOMUH B
AKOHOMMYECKOH,
TEXHOJOTUYECKOM,




COLIMAJIBHOM U 3THYECKOU
cdepax aesaTenbHOCTH
YeJI0BEKa

63

O6o06maromuit ypok. Posb
¥ MecTO (PU3HUKH U
aCTPOHOMHH B
COBPEMEHHOMN HAyYHOU
KapTUHE MUpa

64

O6o06maromuii ypox. Posb
¢buznueckoil Teopuu B
(dhopMHUpOBaHUH
MPEJICTaBICHUN O
(hU3UYEeCKOl KapTUHE MUpa

65

O6o06matomuii ypok. Mecto
(hM3UYECKO KapTUHBI MUpa
B 001IEeM psTy
COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEACTaBICHUN O
IPUPOJIC

66

Pe3epBHbIil ypok.
MarsuTHoOe 1HoJe.
DJIEKTpOMarHuTHas

HWHIAYKIHA

67

PesepBHbIi ypok. OnTuka.
OCHOBBI CHIEIMATIBHOM
TEOPUU OTHOCUTEIIBHOCTH




Pesepunslii ypok. KBanrosas

bubnuoreka [IOK
https://m.edsoo.ru/ff0d178

68 | ¢usuka. DIEeMEHTHI 1
aCTPOHOMHUHU U aCTPOPHU3UKU 4
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» Gusuka, 10 kinace/ Mskumes I'.41., Byxosues b.b., Corckuit H.H. non
penakmueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO
«IIpocsemenue»

» Gusuka, 11 kinace/ Msikumes I'.J1., Byxosues b.b., Yapyrun B.M. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiiectBo «M3aaTenbcTBO

«HpOCBCI_HeHI/Ie»

METOAUYECKHUE MATEPHUAJIbI JIJIS1 YYUTEJIA
[unos, B.®. ®uszuka:10-11 knace. [Toypounoe mmanupoBanue. / B.D.

[IIunoB. — Mockaa : [Ipocsemenue, 2013. — 128 c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

Nudoypox [DnexTponHblit pecypc]. — Pexxum goctyma:
https://infourok.ru/?ysclid=Im3cl3tas8330700612.

bubmunoreka [IOK [DnexkTpouHsIif pecypc]. — Pexxum noctymna:

https://urok.apkpro.ru/?ysclid=Im3cnkknev246704409.

TEXHUYECKOE OBECIIEYEHHE
Ha 0a3e HEHTPAa eCTECTBEHHO-HAYYHOU U TeXHOJIOIrMYeCKOM

HanpaBJjeHHocTH “Touka pocra”

Ne HaumenoBanue o0opynoBaHus KonnyectBo
1. udposas nabopaTtopus yueHHUECKast 3 mr
2. Moy I wr

3. HoytOyx I wr
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