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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 06a30BOro ypoBHSI Ha YpOBHE CpEAHEro oOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUU M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHSI OCHOBHOH 00pa3oBaTelbHOW MporpaMmsbl, mnpeactaBieHHbIX B OI'OC
COO, a Takxke c ydérom denepasbHOM padoyeil mporpaMMbl BOCHUTAHUS U
KOHUENIMU TpernojaBaHus ydeOHoro mpeamera «@Pusnka» B 00pa30oBaTEIbHBIX
OpraHu3alusiax Poccuiickon QOenepaunu, peanu3yrInX OCHOBHBIE
oOpa3oBareibHble MporpamMmbl. Pabouas mporpamma mo ¢u3HMKe paccyuTaHa Ha
U3y4eHHe MpeaMeTa ¢ ucnoiibzoBanuem odopyaoBanus «Touku Poctay.

Copnepxanue mporpaMMmbl 1O (U3MKE HampasieHO Ha (OpPMHpPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOyuatommxcs 10-11 kiaccoB mnpu
oOydeHuH ux ¢u3nke Ha 0a30BOM YpOBHE HAa OCHOBE CHCTEMHO-IESTEIHLHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusim OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
oOydeHHMsI, a TaKXKe YYUTHIBAET HEOOXOAMMOCTb peallh3alluu MEXIPEIMETHBIX
CBs3€ll (PU3BMKM C €CTeCTBEHHO-HAYYHBIMM YYE€OHBIMU TIpenMeramu. B Hei
OTIPEJIEIISIIOTCS. OCHOBHBIE LIETH U3y4YeHHs (DU3UKU Ha YpOBHE CPEAHEro OOIIEro
oOpa3oBaHus, TUIAHUPYEMbIe PE3yJbTaThl OCBOCHHS Kypca (PU3UKHU: JTUYHOCTHEHIE,
MeTanpeIMETHbIE, IpeIMeTHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma o (usmKe BKIIOYAECT:

e IJTAHUPYEMBIE PE3YJIbTaThl OCBOCHMS Kypca (U3MKK Ha 0a30BOM ypOBHE, B

TOM YHKCJIE TIPEIMETHBIE Pe3yIbTaThI 10 TofaM 00y4eHHUS;

e coziepkanue yaeOHnoro npenmera «duszuka» no rogaM o0y4eHHs.

du3rka Kak Hayka O HamOoyiee OOIMX 3aKOHAX MPHUPOABI, BHICTYMAas B
KayecTBe y4eOHOIo IpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CUCTEMY
3HaHHU 00 okpyxaromeMm mupe. [IKoapHBIN Kype GU3HKN — CUCTEMOOOPa3yIOIIHiA
I €CTECTBEHHO-HAYYHBIX Y4EOHBIX IMPEIMETOB, MOCKOJIbKY (PU3MUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB MW SBJICHUHN, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
bu3mdeckoii reorpadgueri u actpoHomuel. Mcmosp3oBaHME W aKTHBHOE
npuMeHeHue  (U3NYECKUX 3HAHUM  OmpenessieT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJNOTUH B cdepe HHEPreTHKH, TPAaHCIOpPTa, OCBOCHUS
KOCMOCa, IOJIy4eHHs] HOBBIX MaTEpHAIOB C 3aJaHHbIMM CBOMCTBAMU M JPYIHX.
N3yuenue QU3MKM BHOCHUT OCHOBHOW BKJIaa B (OPMHPOBAHUE ECTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydarouuxcs, B (POPMHUPOBAHUE YMEHHU NPUMEHSTH
Hay4YHbII METO]I MO3HAHUS MPU BBIIIOJHEHUH UMH YUYE€OHBIX UCCIIEIOBAaHUM.

B ocHOBy kypca ¢Gusuku a5 ypoOBHS CpeaHero oOImero oOpa3oBaHMs
MOJIOKEH pAN HUAEH, KOTOpPhIE MOXHO paccMaTpuBaTh KakK MPHUHLMIIBI €ro
MIOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SBISETCA JIOTHYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3lesioB (PU3MKHU, BKIIOUAET KaK
BOMNPOCHI KIIACCHUECKOW, TaK U COBPEMEHHON (DU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM € HEW MaTepuan Kypca (U3UKU
o0beUHEH BOKpYr (Qu3nmueckux Teopuid. Begymum B Kypce sBIsSeTcs
(opMHUpOBaHUE TPENCTABICHUNA O CTPYKTYPHBIX YPOBHSIX MAaTe€puH, BEUIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuszanusi mTpeArnoyiaraeT MCHOIb30BaHUE
I'YMaHUTApHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBA3U PAa3BUTHUSA
¢u3uku ¢ pa3BuTMEM OOIIecTBa, a TaKkKe C€  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJIOTMYECKUMU MpobieMamu.

Hoess  npuknaonoti  nanpasnennocmu. Kypc ¢dusukum  mpeamnosaraer
3HAKOMCTBO C HIMPOKUM KPYTrOM TEXHUYECKHX U TEXHOJIOTMYECKUX MPUIIOKECHUM
U3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonocuszayuu peanusyercs TMOCPEACTBOM BBEICHUS JJIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX OKOJOTMYECKUM TMpoOiemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTUH, a Takke OOCYKICHHS
po0JIeM palMOHAIIBHOTO TPUPOAOIIOIB30BAHUS U HKOJIOTHYECKOM 0€30MaCHOCTH.

CrepKHEBBIMH 3JI€MEHTaMU Kypca (U3UKM Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHus SBISOTCS (husudeckue Tteopuu (hopMHUpOBAHUE TMPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UYECKON TEOpUU, POTU (PyHIaMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOJE, TIpaHUIAX
OPUMEHUMOCTH TEOpHUM, JUIsl OINUCAaHHUS €CTECTBEHHO-HAYYHBIX SBJICHUU H
IIPOIIECCOB).

CHCTeMHO-/IeSITEIbHOCTHBIN TOAX0J B Kypce (DU3UKU peann3yeTcs Mpexe
BCEro 3a CUET OpraHU3allid SKCIIEPUMEHTAIBHON JEeSATENbHOCTH O0yYaoUIUXCs.
Jnst  Ga3oBoro ypoBHA Kypca (QU3MKH — OTO HCIIOJB30BAHUE CHUCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX 3KCIEPUMEHTOB M JIabOpaTOpHBIX padorT,
KOTOpBIE B mporpamme 1o ¢u3uke OOBESIUHECHBI B OOIIUH CIHUCOK YYEHHUYCCKUX
NpakTUYECKUX paboT. BriaeneHue B yka3aHHOM NepeyHe J1abopaTOpHBIX padorT,
OPOBOAUMBIX JUII KOHTPOJS M OLEHKH, OCYILIECTBIAETCS YYaCTHHUKAMHU
0o0pa30BaTeIbHOrO TMpollecca HUCXOAS M3 OCOOCHHOCTEW IUIAHMPOBAHUS H
ocHamleHust kaOunera ¢Qusuku. Ilpu »3TOM oObecmeunmBaeTcss OBIAJACHHE
00y4aroUMMHUCST YMEHUSMU MPOBOAUTH KOCBEHHBIE W3MEpPEHUs, HCCIEIOBaHUS
3aBUCUMOCTEH (PU3MYECKUX BEJIMYMH M TIOCTAHOBKY OIIBITOB IO HPOBEPKE
MIPEII0KEHHBIX TUIIOTES.

bonpiioe BHUMaHHME yAeNsA€TCA PEIICHUI0 PAaCYETHBIX M Kaue€CTBEHHBIX
3anay. IIpu 3TOM A pacu€THBIX 3ajlay MPUOPHUTETOM SBISIOTCS 3aJaud C SIBHO
3a/1aHHOM (PU3UYECKON MOJIENBIO, TO3BOJISIOIINE IPUMEHSATh U3yUYE€HHbIE 3aKOHBI U



3aKOHOMEpPHOCTH KaK M3 OJHOrO paszjiena Kypca, TaK U MHTETpUpYS 3HAHHUS W3
pa3HbIX pasnenoB. JlJig KaueCTBEHHBIX 3a/1ay MPUOPUTETOM SIBIISIIOTCS 3aJaHUs Ha
OOBSICHEHHE MPOTEKaHUs (U3NYECKUX SIBICHUH M MPOILECCOB B OKpPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MYECKON MOJENH JUIsl CUTyallud MPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ tpeboBanusimu  DPI'OC COO k wmartepuanbHO-
TEXHUYECKOMY OOecnedeHut0 y4eOHoro mpoiiecca 0a30BbIi YpOBEHb Kypca
¢bu3UKHM HAa YPOBHE CPEIHETO OOIIEro 00pa3oBaHus JOJKEH U3Y4aThCs B YCIOBUSIX
NpeIMETHOTO KaOWHeTa (U3WKH WIM B YCJIOBHAX HMHTEIPUPOBAHHOTO KaOWHETa
NPEeIMETOB €CTeCTBEHHO-HAYYHOTO IWKiIa. B kabunere (u3MKK JOMKHO OBITH
HeoOxoauMoe J1abopaTopHOe OOOpYy/IOBaHWE JJisi BBHITIOJIHEHUS YKa3aHHBIX B
nporpamme 1o (pu3MKe yYeHHYECKHX MPAKTUIECKHX paboT M IEeMOHCTPAIIMOHHOE
obopy1oBaHUE.

JleMoHCTpanimoHHoe 0bOopyaoBaHue (GOpMHUpYETCST B COOTBETCTBUU C
NPUHIIMIIOM MUHUMAJIbHOW JOCTATOYHOCTH HM  00ECIeYHMBaeT IOCTAHOBKY
NEePEUYNCICHHBIX B TporpamMMme Mo (U3HUKE KIIOUEBBIX JEMOHCTpAIUMH IS
UCCIICIOBAaHUSA  W3Y4YaeMbIX  SIBIEHUW W  TPOLECCOB, OMIHUPUYECKUX U
(dbyHIaMEeHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe 00OpyIOBaHUE HJisi YYEHUYECKHUX TMPAKTHUYECKUX pPaboT
dopmMupyeTcst B BHIE€ TEMaTHYECKUX KOMIUIEKTOB M OOECleuyMBaeTcs B pacuére
OJIHOTO KOMIUIEKTa Ha JABYX OOydammuxcs. TeMaTHYeCKue KOMIUIEKTHI
1a00paTOpHOTO O0OPYIOBAaHMS JIOMKHBI OBITh IMOCTPOCHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUM  QHAJIOTOBBIX M IMGPOBBIX TPUOOPOB (B TOM 4YHUCIE W
ooopynoBanusi «Toukm Pocra»), a Takke KOMIBIOTEPHBIX H3MEPHUTEIBHBIX
CUCTEM B BUJE IU(PPOBHIX JIaOOpaTOPHIA.

OCHOBHBIMH LIETISIMU U3Y4YeHUS (U3UKU B 00111eM 00pa30BaHUU SBIISIOTCS:

e popMupoBaHHEe WHTEpeca M CTPEMJICHHUS OOYyYaIOIMUXCS K HAyYHOMY
U3YYCHHUIO TPUPOJIBI, PAa3BUTHE HMX HWHTEIUICKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEIA;

e PA3BUTHE MPEJCTABICHUI O HAYYHOM METOJIe MO3HAaHUA U (HOPMHUPOBAHUE
MCCJIEIOBATEIHCKOTO OTHOIIEHHUS K OKPY>KAIOIUM SIBIICHUSM;

 opMupOBaHKE HAYYHOTO MUPOBO33PEHUS KAaK pe3yJbTaTa U3y4YCHHS] OCHOB
CTpOEHUS MaTepuu M QyHIAMEHTAIBHBIX 3aKOHOB (PU3HKHU;

e popMupoBaHre yMEHHI OOBSICHATH SBICHUS C  HCIOJH30BAaHUEM
(du3HUeCKUX 3HAHUIN ¥ HAYYHBIX JOKA3aTEIhCTB;

e hopMupOBaHHWE TPENCTABICHUNH O PO (UIUKU IS Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTH;

JlocTiKeHne 3THX Iiefiell 00ecreunBaeTcsl peleHueM CIeAYIONINX 3a1ad B

MpoIlecCce U3yUYeHHUs Kypca (PU3HKUA Ha YPOBHE CPETHETO O0IIEro 00pa3oBaHUs:



o IPUOOPETEHNE CUCTEMBI 3HAHUI 00 00IUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpUsSX, BKIIOYAs MEXaHUKY, MOJEKYJSpHYIO (UBHUKY,
AIEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPO(PUUKY;

e popMHpOBaHHE YMEHHUM TPUMEHATh TEOPETHUYECKUE 3HAHUS  JUIs
o0ObsicHEHUs (UBMYECKUX SBJICHUN B TMpPUPOAEC U JUISI TPUHATHUS
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM JKU3HU;

¢ OCBOCHME CIIOCOOOB PEIICHUS pa3JIMYHBIX 3aJa4 C SBHO 3aJlaHHOU
dbu3uyeckod MoAeNbIo, 3a/Jad, MOAPa3yMEBAIOIIMX CaMOCTOATEIBHOE
co3fanue (PU3MUecKoi MoJIeNn, aJICKBaTHOU YCIOBUSAM 3a]1auu;

e IOHUMaHUE (PUBMUECKUX OCHOB M TPHUHIIUIIOB JCHCTBUS TEXHUYECKHUX
YCTPOUCTB U TEXHOJOTUUECKUX MPOIIECCOB, UX BIMSIHUS Ha OKPYKAIOIIYIO
cpeay,

¢ OBJIAJICHUE METOJaMU CaMOCTOSITEJIbHOTO IJIAHUPOBAHHUS M TIPOBEICHUS
bU3UYECKUX HKCIICPUMEHTOB, aHalM3a M HHTEpHpeTaruu uHOOpMaINH,
OTIpeICJICHHsI JOCTOBEPHOCTHU MOJYYSHHOTO PE3YIIbTaTa;

e CO3/IaHUE YCIIOBHM JJIS Pa3BUTUS YMEHUU MPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPUYECKOU JEATETBHOCTH U C HCIOJIb30BaHUEM 00opynoBaHus «Touku
Pocra».

Ha wu3yuenne ¢usuku (6a30BbII ypOBEHb) Ha YpPOBHE CpeaHEro oOIIero
obOpazoBanus orBoauTcs 136 yacoB: B 10 kiacce — 68 vacos (2 yaca B HEJIEINO), B
11 kmacce — 68 yacos (2 yaca B HEZCITIO).

[Ipeqmaraemerii B mporpamMme Mo (u3MKe IepeueHb J1IabopaTOPHBIX |
NPAKTHYECKUX padOT SBISETCA PEKOMEHJOBAaHHBIM, YYMTEIb JellaeT BHIOOD
IPOBENICHUs JIa0OPATOPHBIX PAbOT U OMBITOB C YYETOM HHIWBHIYATbHBIX
0COOCHHOCTEH 00yJaroIUXCHI.



COAEPKXAHUE OBYUYEHUA
10 KJIACC

Pa3nen 1. ®uznka 1 MeTOAbI HAYYHOI' 0 IO3HAHUA

®usnka — Hayka o mpupone. HaydHble MeTOABI MO3HAHUSA OKPYKAIOILIETO
mupa. Poib JKCnEepuMEHTa M TEOpPUM B MPOLECCE MO3HAHUA TMPUPOBL.
DOKCHEepUMEHT B (PU3HKE.

MopenupoBanue (U3HUECKUX SIBJICHUN U mpoiieccoB. HayuHble rUmoressl.
duznyeckre 3aKOHbI U TEOpUU. ['paHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[TpuHIMT COOTBETCTBHS.

Ponb u mMecto ¢u3uku B (GOpMHUPOBAHUU COBPEMEHHOM HAyYHON KapTHHBI
MUpa, B IPAKTUYECKON NEATEIbHOCTH JIIOJIEH.

Llemoncmpayuu

AnHanoroBele uW UU(PPOBBIE H3MEPUTETbHBIE TPUOOPHI, KOMIBIOTEPHBIE
JTATYUKH.

Pa3nen 2. Mexanunka

Tema 1. Kunemamuxa

Mexannueckoe ABUkeHHE. OTHOCUTEIBHOCTh MEXaHMYECKOTO JBHIKECHHUS.
Cuctema orcuéra. TpaekTopusi.

Ilepemenienne, CKOpoOCTh (CpelHssl CKOPOCTb, MTHOBEHHAs CKOPOCTb) H
YCKOPEHUE MaTepUaIbHOM TOYKH, MX MPOEKIMH HA OCU CHCTEMBbI KOOPAWHAT.
Ciio)keHue nepeMenieHnil U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE M paBHOYCKOpPEHHOE NpsSIMOJMHEHHOEe nBrKeHHe. I paduku
3aBUCUMOCTH  KOOPAMHAT, CKOPOCTH, YCKOPEHHS, IIYTU U IEPEMEIICHUS
MaTepuaIbHON TOUYKU OT BPEMEHH.

CBoOoaHoe majzeHne. Y CKopeHHe CBOOOHOTO MaACHUSI.

KpuBonunentnoe  nBuxkeHue. J[BMKEHME  MaTEepUaJbHOW  TOYKM IO
OKPY’KHOCTH C IMOCTOSSHHOW MO MOJYJIFO CKOPOCTBHIO. YTJIOBask CKOPOCTb, JIMHEHAS
ckopocTs. Ilepron u yactora oOpatenus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHnueckne YCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE: CIUIOMETP,
JBH>KEHUE CHAPSAJIOB, LIEITHBIE U PEMEHHBIE NIEPEAAYU.

Jlemoncmpayuu

Mogenb cucteMbl 0TCUETA, MILTIOCTPAIIUS KHHEMATUUECKUX XapaKTEPUCTUK
JBUKEHHSI.

[IpeoOpazoBanue IBUKEHUI C UCTIOJIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3/IyXE U B Pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne aBuKeHUs Tena, OPOILIEHHOrO MO YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHus cBOOOHOTO MaICHUS.

HanpaneHnne ckopocTu npu JBUKEHUH MO OKPY>KHOCTH.

Vuenuueckuii sxkcnepumenm, rabopamopmvie pabomoi

N3ydyeHne HEpaBHOMEPHOTO ABWKEHUS C LEJIbI0 ONPEACICHUS] MITHOBEHHOM
CKOpOCTH.

HccnenoBanre COOTHOMIEHUS! MEXAY NYTAMH, MPOWJICHHBIMU TEJIOM 3a
MOCJIEIOBATEIILHBIE PaBHBIE MPOMEXYTKHM BPEMEHM NIPU PABHOYCKOPEHHOM
JIBH>KEHUU C HAYAJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yyenune nBUXKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenue nBrxkeHus Tena, OpOIIEHHOTO TOPU30HTATIBHO.

Tema 2. Junamuxa

IIpuaiun  otHocutenbHOCTH  ['ammies.  IlepBbii  3akoH  HprotoHa.
NuepumnanbHbie CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunimun cynepno3uuuu cwi. Bropoii 3akon HeroToHa
JUIsl MaTepuanbHOU TOUkHU. Tpetuii 3akoH HeroTOHA A1s1 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cuna Tsbkectu. IlepBas KocMmudeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbkeHUs, kadeHus ). Cumna tperusi. Cyxoe
tperue. Cuia TpeHUsl CKOJIBKEHUS U cujia TpeHus nokosi. KoadduuueHt tpenus.
Cuita conpoTUBIEHUS NPU IBH>)KECHUU TEJa B KUIAKOCTU UIIU ra3e.

[TocTynarensHOE U BpamiaTelbHOE ABMKEHUE aOCOIIOTHO TBEPAOTO TEa.

MOMEHT CHJIbI OTHOCUTEIBHO OCH BpalleHus. Ilmeuo cuel. Ycnosus
paBHOBECHS TBEPAOTO TeEJIA.

TexHudyeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TOJUIUITHUKH,
JBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue uHepIUU.

CpaBHeHUE Macc B3aUMOJEHCTBYIOMINX TEI.

Bropoii 3akoH HeroTOHA.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT e(OpMaIvu.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHEHME CUJT TPEHUSI TTOKOS, KAUCHUS U CKOJIbKEHMUS.

VYcnoBus paBHOBECHS TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, nabopamophwvie pabomwi

N3yuenue nBmxeHus: Opycka o HaKJIOHHOM MJIOCKOCTH.



UccnenoBanue 3aBUCMMOCTU CUJI YOPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pe3uHoBOM o0pasile, OT ux aedopmariuu.

HccnenoBanue yciioBUK pPaBHOBECHS TBEPAOrO TENA, HUMEIOLIETO OCh
BpaIlCHUSI.

Tema 3. 3akonwl coxpanenusn 6 mexanuke

NMnynbe MatepuanbHOW TOYKU (Tena), CUCTEMbl MAaTEPHUAIBHBIX TOUEK.
NMnynbe cuimbl ¥ U3MEHEHHE HMITyJIbCa Tejla. 3aKOH COXPAaHEHUsS HMIYJIbCca.
PeakTuBHOE NBUXKEHUE.

Pabota cuabl. MOIIIHOCTE CHJTBI.

Kunetnueckast sHeprusi MarepuaibHOW TOYKH. TeopemMa 00 H3MEHECHHH
KUHETUYECKON SHEPTHUHU.

[ToTenuuanbpHas SHEPrusl. [ToTenuuanbHas SHEPTUS YIpYTro
neopMUpoBaHHONW  mpyxkuHblL.  [loTeHUManbHas JHEprus Telna  BONM3HU
NOBEPXHOCTH 3E€MJIH.

[loTenuuanbHple W HEMOTEHIMANbHBIE  CUJbl.  CBs3b  pabOTHI
HETMOTEHIIUAIbHBIX CHUJI C HM3MEHCHHEM MEXaHWYeCKOW HSHEPruU CHUCTEMBI Tell.
3aKOH COXpaHEHHS] MEXaHUYECKON YHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne ycTpoWCTBAa M INMPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOIED,
NPYKUHHBIA MUCTOJIET, IBUKEHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHUsI UMITYJIbCA.

PeaxTtuBHOE IBMXEHHE.

[Tepexon MOTEeHIMAIBHOM SHEPTUU B KHHETHUYECKYIO M 00OpaTHO.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomol

N3yuyenue abCOMOTHO HEYNIPYTOTO yAapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX
HUTSHBIX MasiTHUKOB.

HccnenoBanne cBA3M pabOTHI CUJIBI C U3MEHEHHEM MEXaHUYECKON SHEPTHH
TeJa Ha MIPUMEPE PACTSKEHUSI PE3UHOBOIO KIyTa.

Pa3nen 3. MoJiekyasipHasi pu3uKka U TEPMOIMHAMHUKA
Tema 1. Ocnoevt MONEKYNAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUYECKOM TEOPUU M UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBmwkenue. Juddysus. Xapaktep IBHKCHHUS U
B3aMMOJICCTBUSA YaCTHUI[ BemecTBa. MoOJeIn CTPOCHHUSI Ta30B, XKUJIKOCTEH U
TBEPJBIX TEJI U OOBICHEHHE CBOMCTB BEIllECTBA HA OCHOBE 3TUX Mojenei. Macca u
pa3mepsl MoJiekyn. KonmmdectBo BemectBa. [loctosinaas ABoraspo.

TenmoBoe paBHOBecue. Temmneparypa u e€ uzmepenue. lllkama temmneparyp
Llenbcus.



Mogens  uaeanpHOoro raza. (OCHOBHOE  ypaBHEHME  MOJIEKYJISPHO-
KUHETUYECKOW TEOpUU HACATBHOTO raza. AOCONIOTHas TeMmIlepaTypa Kak Mepa
CpEIHEM KUHETUYECKOW DJHEPrMU TEIUIOBOTO JBWKEHUsA dvacTtul] rasa. [llkama
temrnieparyp KenbBuHa. 1'a3oBbeie 3akoHbl. YpaBHeHue MeHneneeBa—Kianeipona.
3akoH [lanbroHa. M30mponeccsl B UI€AUIBHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BenlecTBa. ['paduueckoe mpencraBieHUe H3OMPOLECCOB: H30TEPMA, H30X0pa,
uzobapa.

TexHuueckue YCTpOWCTBA UM NPAKTUYECKOE NPUMEHEHUE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OnbITel, JOKa3bIBAIONIME JTUCKPETHOE CTPOCHME BeliecTBa, Qororpaduu
MOJIEKYJI OPraHUYECKUX COECITMHEHMUI.

OmnpiThl 0 AU GY3UN KUAKOCTEHN U ra3oB.

Mopens 6pOyHOBCKOTO JBUKEHUS.

Mopaens onbita [TepHa.

OnbITHI, JIOKA3bIBAIOIIIAE CYILIECTBOBaHUE MEXKMOJICKYJISIPHOTO
B3aUMOJECHCTBHUS.

Mogens, HILTIOCTpUPYIOLIAs IPUPOAY IABJIEHUS ra3a Ha CTEHKH COCyAa.

OnbITEl, WUIIOCTPUPYIOIIUE YpPaBHEHUE COCTOSHUS UCAJIbHOTO rasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, n1abopamopHsie pabomol

Onpenenenue Macchbl BO3lyXa B KJIACCHOW KOMHAT€ Ha OCHOBE M3MEPEHUH
00BEMa KOMHATBHI, TaBJICHUS U TEMIIEPATyphl BO3yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKAY TapaMeTpaMU COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. Ocroebl mepmoouHamuKu

TepMonuHamuueckas cucteMa. BHYTpeHHsisE SHEprus TEPMOJUHAMUYECKOU
CUCTEMBI U c1ioco0bl €€ n3mMeHeHus. KomnuecTBo TerminoTel u paborta. BHyTpeHHss
SHEprus  OJHOATOMHOIO  HJEAJIBbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYECHHUE. Y AEIbHAsI TEIUIOEMKOCTh BEIECTBA.
KosnmdecTBO TEIIOTHI ITpy Temionepeaaye.

[Tonsitue 006 aamabarHom mporecce. I[lepBeIii 3aKOH TEPMOJAMHAMHKH.
[Ipumenenne mepBOro 3akOoHAa TEPMOJWHAMHKH K H3omporieccam. | 'paduueckas
UHTEpIpeTaIus paboThl rasa.

Bropoit 3akon TepmoanHamuku. HeoOpatumocTh MpoOlECCOB B MPHUPOJE.

TemnoBbie MamuHbl. [IpUHIMITBI AEHCTBUS TETIOBBIX MAIIWH.
[IpeoOpazoBanusi 3Hepruv B TEIJIOBbIX MaiuHax. KoadduumeHT mnose3Horo
nencTBus TerioBod MamumHbl. [ukn KapHo m ero koaUIMEHT MOJIE3HOTO
NEeNUCTBUS. DKOJIOTHYECKHUE MPOOIEMBbI TETUIOIHEPTEeTUKHU.



TexHuueckue yCTpPOMCTBA U MPAKTUUYECKOE MPUMEHEHHE: JIBUTaTellb
BHYTPEHHETO CropaHusi, ObITOBOM XOJOAMIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW HSHEPrHU Tela MPU COBEPIICHUU PaOOThI: BBLIET
npoOku u3 OyTBUIKK TMOJ JCHCTBHEM CXKAaTOro BO3Jlyxa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHHUs (BUAECOAEMOHCTPALINSA).

N3meneHne BHYTpEeHHEH YHEpruu (TeMIIepaTyphl) Teja MpU TeIionepeaaye.

OnbiT 1O anuabaTHOMY pacHIUPEHHI0 BO37AyXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mogenu napoBoil TypOUHBI, ABUTATENS] BHYTPEHHETO CrOPaHUsI, PEaKTUBHOTO
JIBUTATEJIS.

Vuenuueckuii sxcnepumenm, n1abopamopHsie pabomol

N3Mmepenne yaenbHON TEMITOEMKOCTH.

Tema 3. Acpezammnvie cocmoanusa eewyecmea. Pazoevie nepexoovt

[TapooOpaszoBanue u KoHaeHcanus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO31yxa. HacklmeHHbIM Tap. YjaenabHas TemioTa
napoo0Opa3oBaHusi. 3aBUCUMOCTb TEMIIEpaTyphl KUIIEHUS OT JaBJICHHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tesa. AHU30TPOIHS CBOWCTB
kpuctamioB. Kunkue kpuctamisl. CoBpeMeHHble Marepuanbl. [lnaBieHne u
KpUCTaITU3aus. Y aefbHas Teriora miasieHus. Cyonumanus.

VYpaBHeHUE TEIIOBOTO OanaHca.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTEpPUAIOB, B
TOM YHUCJIE HAHOMAaTEpPHUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HaCHIIIEHHBIX MMAPOB.

Kunenuve npu noHM>KEHHOM JaBJICHUU.

Crioco0bl u3MepeHus BIaKHOCTH.

HaGmronenne HarpeBaHus U MIIABJIEHUS KPUCTAIUNIMYECKOTO BEIIECTRA.

JleMOHCTpauys KpUCTaIOB.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomuol

N3Mepenne OTHOCUTENIBHOM BIAKHOCTH BO3YXa.

Paznen 4. DiiekTpoAUHAMUKA
Tema 1. dnekmpocmamuka
ONeKTpu3auusl TeNl. OJEeKTpUYECKUMd 3apsa. J(Ba Buaa 3IIEKTPUUYECKUX
3apsaoB. [IpOBONHMKM, AUAIEKTPUKH W TOJYNPOBOJHHUKH. 3aKOH COXPAHECHUS
3JIEKTPUYECKOTO 3apsiaa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 3€KTPUYECKUIN 3apsl.
Dnektpuueckoe notie. Hanpsoxk€HHOCTh 3nexktpudeckoro notid. [Ipuanun



CYIIEPIO3ULIMUA DIIEKTPUYECKUX TOJeh. JIMHUM HanpsyKEHHOCTU JJIEKTPUYECKOTO
TTOJISL.

Pabora cun  amektpoctratnueckoro  mojs.  [lorennuan.  Pa3HoCTh
noTteHuuanoB. I[IpOBONHMKM W JOUIJIEKTPUKA B BJIEKTPOCTATUYECKOM TOJIE.
Jlupnexktpuyeckass MPOHUIAEMOCTb.

DnekTpoEMKOCTh. KoHeHcaTop. DNeKTPOEMKOCTh MIIIOCKOr0 KOHAEHCATOPA.
DHeprus 3apsyKEHHOT0 KOHAEHCATopA.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: HJIEKTPOCKOII,
ANEKTPOMETP, DJIEKTPOCTaTHUECKash 3alluTa, 3a3€MJICHHE BJIEKTPONpPUOOpPOB,
KOHJICHCATOP, KOMMMPOBAJIbHBIN anapar, CTPYUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U IPUHLIMI AEHCTBUSA JJIEKTPOMETPA.

B3anmopelicTBue Ha’IEKTPU30BAHHBIX TEJL.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DneKkTpocTaTuyeckas 3aluTa.

JINPAEKTPUKH B 3JIEKTPOCTATHYECKOM ITOJIE.

3aBUCUMOCTh DJIEKTPOEMKOCTH IUJIOCKOTO KOHJIEHCaTopa OT IUIOIIAIA
IJIACTUH, PACCTOSIHUS MEXK1Y HUMU U JTU3JIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHAEHCATopa.

Vuenuueckuii sxcnepumenm, n1abopamopHsie pabomol

N3mepenue 351eKTpo€MKOCTH KOHIEHCATOPa.

Tema 2. Ilocmosannvwtit Inekmpuueckuit mok. Toxu ¢ paznuunvlx cpedax

DNEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DIIEKTPUYECKOIO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 ydacTka LEIu.

DONEKTPUYECKOE CONPOTHUBICHHE. Y AEIBHOE CONPOTUBIECHUE BELIECTBA.
[TocnenoBarenpHOE, MapaJIEIbHOE, CMELIAHHOE COEAUMHEHUE ITPOBOJHUKOB.

PaGora oanmexktpuueckoro Toka. 3akoH [[xoyms—Jlenna. MomHOCT
3JIEKTPUYECKOT 0 TOKA.

DNEKTPOABMKYIAsl CHJIAa U BHYTPEHHEE CONMPOTUBICHUE HCTOUYHHUKA TOKA.
3akon OMa 1151 TOJIHOM (3aMKHYTO#) anekTpudeckoi nenu. KopoTkoe 3ambikanue.

ONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIICHUSI METAJJIOB OT TeMnepaTypbl. CBEpXIpPOBOUMOCTb.

DIIEKTPUUYECKUN TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBogHUKWY. CoOcTtBeHHas 151 MIpUMECHas MIPOBOANMOCTD
noynpoBogHUKOB. CBolicTBa p—N-niepexoaa. [lonynpoBoAHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B  pacTBOpax H©  pacIuiaBax  dJIEKTPOJIUTOB.
DIIEKTPONUTHYECKAS TUCCOLUALINS. DIEKTPOIIHU3.



DJNIeKTpUYecKuid TOK B razax. CaMOCTOSTENbHBIA W HECAMOCTOSTEIbHBIN
paspsan. Monuus. [lnazma.

TexHudeckre yCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: aMIIepMETP,
BOJITMETP, pPEOCTaT, HCTOYHUKH TOKA, OJJIEKTPOHArpEBaTENIbHBIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUOI,
TEPMUCTOPHI U (POTOPEZUCTOPHI, OTYIIPOBOTHUKOBBIN O/, TaIbBAHUKA, a TAKXKE
naTauku g posoi nadopatopun «Touku Pocray.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAPSHKEHUSL.

3aBUCHUMOCTh CONPOTHUBJICHUS WIMHAPUYECKUX MMPOBOJHUKOB OT JJIMHBI,
IUIOLIA/IN TMONEPEYHOI0 CEYEHUsI U MaTepHaa.

CwmernianHoe COeTMHEHUE MPOBOTHUKOB.

[IpsMoe wu3MepeHue dIEKTpOABIKYIeH cuiabl. KopoTkoe 3ambIKaHue
raJbBaHUYECKOTO AJIEMEHTA U OIEHKa BHYTPEHHET'O0 CONPOTUBIICHUS.

3aBUCHUMOCTH COMTPOTUBIICHUS METAJIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH IJIEKTPOIUTOB.

HckpoBoii pa3psn 1 MpoOBOAUMOCTD BO3TyXa.

OmHOCTOPOHHSIA MPOBOJAUMOCTD TUO/IA.

Vuenuueckuii sxcnepumenm, n1abopamopHsie pabomol

N3yuyenue cMemanHoro COeIMHEHNs PE3UCTOPOB.

N3mepeHue 3neKTpOABMKYIIEH CUJIbI UCTOYHUKA TOKA M €ro BHYTPEHHEro
COTIPOTHUBIICHHUSI.

HaGmonenue snexkrponusa.

MexnpeaMeTHbIE CBSA3H

Nzyuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 kimacce ocCylIecTBISETCS C
y4€TOM COJIEpPKATEIbHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OMoNorNn, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meowxcnpeomemnvle nousamus, CBA3aHHBIE C W3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUS: SBJICHUE, HAYYHbIH (akT, rumore3a, (Qunyeckas BeIMYMHA, 3aKOH,
Teopusl, HaOMIOACHUE, SKCIIEPUMEHT, MOJISTHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelleHHE CUCTEMbl ypaBHEHUW, JUHEWHAs QyHKIUS,
napabosna, runepbosna, ux rpaduKud U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO,
BEKTOPHI U UX MPOEKIMU Ha OCU KOOPAUHAT, CI0)KEHUE BEKTOPOB.

buonoeus: Mexanndeckoe JBH)XKEHUE B KMBOW npupone, nuddysus, ocmoc,
TEMI000MEH KUBBIX OPraHU3MOB (BU[bI TEIUIONEpPEAadH, TEIJIOBOE PaBHOBECHE),
ANIEKTPUUYECKUE SIBICHUSI B )KUBOM MPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIECTBA, MOJISIpHAsA Macca, TeIIOBbIE CBOMCTBA TBEPABIX TEIl, KUAKOCTEN U



ra3oB, DJJICKTPUYECKHME CBOMCTBA METAJUIOB, JJEKTPOJMTHYECKAs JUCCOLMALNSA,
rajbBaHUKa.

l'eoepacghusi: BTaxxHOCTB BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JBHXKCHUN C HCIOJIB30BAHHEM MEXaHU3MOB,
y4€T TpPEHUS] B TEXHHUKE, NOAIIMIIHUKHA, HCIIOJIb30BAHUE 3aKOHA COXPaHECHUSA
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET W Jpyrue), ABUTATEb BHYTPEHHETO
CropaHusi, mapoBasi TypOrHa, OBITOBON XOJOAWIHHUK, KOHAUIIMOHEDP, TEXHOJIOTUH
MOJIyYCHUSI COBPEMEHHBIX MATEpPUAOB, B TOM YKCJI€ HAHOMATEpPUAJOB, W
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKasl 3alluTa, 3a3€MJICHUE 3JIEKTPONPUOOpPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, ANIEKTPOHATrPEBATEIbHBIC puoOOpHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TaTbBAHUKA.

11 KJIACC

Pasnen 4. DiieKTpoAUHAMUKA

Tema 3. Maznummnoe none. IneKmpomazHuUmMHAA UHOYKUUA

[TocTosiHHBIE ~ MarHUTHL.  B3anMOJENCTBHE  IOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mone. Bexktop MarHuTHOM WHAYKUMH. [IpuHOMO Cyneprno3unuu
MAarHUTHBIX MMOJiIeH. JIMHMM MarHuTHOM WHAYKIMU. KapThHa JMHUNA MarHUTHOMN
WHJIYKIUH T0JIS TOCTOSIHHBIX MAarHUTOB.

MarautHoe TOJ€ TPOBOJHMKA C TOKOM. KapTuHa JnMHMH WHIYKIUH
MarHMTHOTO MOJIS JJIMHHOTO MPSAMOTO MPOBOJAHUKA W 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJHUKA, KaTYIIKK ¢ TOKOM. OnbIT DpcTena. BzanmoaeicTBue npoBOHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HaIlpaBJICHUE.

Cuna Jlopenna, e€ MOyJib U HampaBJiieHUE. [[BrkeHUE 3apsiKEHHOW YacTHUIIbI
B OJTHOPOJTHOM MarHuTHOM Ioje. PaGoTa cuisl Jlopenma.

SIBrieHne 3JIEKTPOMAarHUTHOM WHAYKOUU. [IoTOK BEkTOpa MarHUTHOU
UHIYKIUWA. OJEKTPOABWIKYILAS CHJIA HHIAYKIMUA. 3aKOH JJICKTPOMArHUTHOM
unaykuuu Gapanest.

BuxpeBoe nsnexkrpudeckoe Ioje. ODIeKTPOABMKYIAs CWiIa HUHAYKIHUU B
MIPOBOJIHUKE, IBMKYIIEMCS MTOCTYNATEIbHO B OTHOPOJHOM MAarHUTHOM MOJIE.

[TpaBuno Jlenna.

NHnykTUBHOCTh.  SIBJI€HHME CAaMOMHIYKIIMU. OJEKTPOABWKYIAs  CHJIa
CaMOWHIYKIIHH.

DHEprusi MarHUTHOTO TOJIs KaTYIIKH C TO

KOM. DJIEKTPOMAarHUTHOE TOJIE.

TexHU4YecKne yCTPOWCTBA W MPAKTUYECKOE TMPUMEHEHHE: TOCTOSHHBIC
MArHUThl, JJIEKTPOMArHUTHI, >SJICKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YACTHUILl, UHAYKIIUOHHAS TI€Yb.



Jlemoncmpayuu

OmneIT Opcrena.

OTKIJIOHEHHE 2JIEKTPOHHOIO ITy4Ka MATHUTHBIM I1OJIEM.

JIMHUY MHIYKIIMU MAarHUTHOTO TOJIS.

B3aumopenicteue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cwibl JIopeH1la Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 31EKTPOMAarHUTHOM MHIYKIIUH.

[Ipasuio Jlenua.

3aBUCHMOCTb 3JIEKTPOABMKYIIEH CUIIBI MHIYKIIMU OT CKOPOCTH M3MEHEHUS
MAarHUTHOTO MTOTOKA.

SIBneHre caMOMHIYKIUH.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydeHre MarHUTHOTO MOJIS KaTYIIKU C TOKOM.

HccnenoBanue 1ecTBUS MOCTOSHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBIEHUA 3JIEKTPOMArHUTHON MHAYKIUU.

JlaHHBIE SKCTIEPUMEHTBI WM JTaO0paTopHbie pabOThl MOTYT MPOBOAUTHCS C
npuMeHenueM obopynoBanus « Touku Poctay.

Pa3zpnen 5. KoneOanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMAZHUMHbIE KOJ1€DAHUA

Konebarensnags  cucrema. CBOOOIHBIE  MEXaHUYECKHE  KoyicOaHMI.
I'apmonunveckue konebanus. Ilepwon, wyactora, amruMTyna u ¢asza KoneOaHUi.
[IpyxvHHBIN MasTHUK. MaremMaTUUeCKU MASTHUK. YPAaBHEHUE TapMOHUYECKUX
kosneOanuii. [IpeBpaliieHre SHepruy Py rapMOHUIECKUX KOJICOaHUSIX.

Konebarenbupiii koHTYp. CBOOOIHBIE SJIEKTPOMATHUTHBIE KOJIEOAHUS B
UJCAUTHPHOM KOJeOATeIbHOM KOHTYpE. AHANOTHS MEXIy MEXaHUYECKUMHU U
ANEKTPOMarHUTHeIMH KoJieOaHusiMu. @dopmyna Tomcona. 3akoH coxpaHEHUS
SHEPTUU B UCATHHOM KOJIeOATETHHOM KOHTYPE.

[IpencraBnenne o 3aTyxarouux KoieOaHusaX. BoIHy Ae€HHbIE MEXaHUYECKUE
koneOanus. Pezonanc. BeiHYKeHHBIE 2JIEKTPOMArHUTHBIE KOIeOaHMs.

Ilepemennbiii  TOok. CUHYyCOMIANBHBIA TNEPEMEHHBIH TOK. MOIIHOCTH
IIEPEMEHHOIO0 TOKA. AMIUIMTYAHOE W JEHUCTBYIOIIEE 3HAYEHUE CHJIBI TOKA H
HaIpsKEHUS.

Tpanchopmatop. [IpousBoacTBo, nepenaya U NOTpeOICHUE BIECKTPUUECKOM
SHEpPruU. JKOJIOTMYECKNE PUCKUA MPH MPOU3BOACTBE EKTpodHeprun. KymnpTypa
WCMOJIb30BAHUS 3JIEKTPOIHEPTUH B TOBCEAHEBHOM KU3HMU.

TexHnueckne yCTpPOMCTBA M MPAKTHUYECKOE IPUMEHEHHE: BJIEKTPUUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, TUHHUH JIEKTPOIEepeIay.

Jlemoncmpayuu

UccnenoBanne mapamMeTpoB KoJieOATENbHOM CHUCTEMBI (MPYXUHHBIA WU



MaTeMaTU4YeCKU MasTHHK).



HaGmonenue 3atyxaromux kojaebanuid. Mccrnenopanue
CBOICTB BBIHYX/ICHHBIX KoJieOanuii. Habmonenue
pe30oHaHca.

CB0OOOIHBIE 3JIEKTPOMArHUTHbBIE KOJIEOAHNU .

OcuumiorpaMMbl (3aBUCMMOCTH CHJIbI TOKA U HaNPSKEHUS OT BPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3oHanc mnpu moCieNOBaTENbHOM COEIMHEHHHM PpE3UCTOpa, KaTYIIKH
UHAYKTUBHOCTH M KOHJEHCATOPA.

Mopenb TUHUH 3JEKTPOIepeaayH.

Vuenuueckuii sxcnepumenm, n1abopamopHsie pabomol

HccnenoBanue 3aBUCUMOCTU MEpUOAa MajblX KOJIeOaHWM Ipy3a Ha HUTH OT
JUTMHBI HUTH M MacChl Tpy3a.

HccnenoBanre TmepeMEHHOro ToKa B I[eNM U3  TOCJEI0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpoOMacHUNHbLE B0JIHbL

Mexanudeckue BOJIHBI, ycioBus pacnpoctpaHeHusi. Ilepuon. Ckopoctb
pacrpocTpaHeHusi M JyMHA BOJIHBL llomepeuHble W TPOJIOJBHBIE  BOJIHBI.
NuTtepdepenius u audpaxius MeXaHU4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYECHHS SJIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anektpomarautHoit BosiHe. CBOMCTBA
AIIEKTPOMArHUTHBIX BOJIH: OTpa)KCHHUE, MPEIOMIICHUE, MOJSIpU3aIus, AUPpaKius,
unTepdepennns. CKOpoCTb 3IEKTPOMATHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHHIX BOJH. [IpriMeHEeHHE 3IEeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TeNeBUICHUS. Pannonokanus.

DNEeKTpPOMAarHUTHOE 3arpsiI3HEHNE OKPYKAIOLIEH CPEIbI.

TexHuueckne yCTpOWCTBA MU NPAKTUYECKOE MPUMEHEHHE: MY3bIKaJbHbIE
UHCTPYMEHTHI, YJIbTPa3BYyKOBas JHArHOCTHKAa B TEXHUKE W MEIUILIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-meys.

Jlemoncmpayuu

OObpazoBaHue U pacpoCTpaHEHNE ONEPEUHBIX U MTPOJOIBHBIX BOJH.

KoneOG:mromeecs Te10 Kak HCTOUYHUK 3BYyKa.

HaGmronenne oTpakeHHsI ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Ha6monenne untepdepermu u qudpakiinu MEXaHUYECKUX BOJIH.

3BYKOBOU PE30HAHC.

HalGntonenue cBsiz rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOU U
4acTOTOM KOJIeOaHUIA.



Hccnenosanue CBOMCTB  DJIEKTPOMATrHUTHBIX  BOJIH: OTpa)XCHUE,
npesioMJIeHUe, Noaspu3anus, Judpakuus, HHTephepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsMoiMHENWHOE pPacHpoOCTPaHEHUE CBETA B
oxgHoponHou cpene. JIyu ceera. ToueuHbI HCTOYHUK CBETA.

OtpaxkeHue cBeta. 3akoHbI oTpaxkeHusi cBeta. [locTpoeHue nzoOpaxeHuil B
IJIOCKOM 3€pKaJie.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOJIFOTHBIN TTOKa3aTehb
npenomieHus. llonHoe BHyTpeHHee oTpaxkeHue. IIpeaenbHblii yrona MOJHOTO
BHYTPEHHET'O OTPaKEHUS.

HNucniepcus cBeta. CroxxHbI coctaB 6enoro ceera. [[ger.

ColOuparomue u pacceuBaroniue JuH3bL. ToHkas mauH3a. DOKyCHOE
paccTOsSiHUE W ONTHUYEeCKash Cuia TOHKOW JIMH3bL. [locTpoeHHe H300pakeHHI B
coOMparoIIMX U paccenBaronux JruH3ax. MopMyna TOHKOUW JIMH3BIL. YBEJIUUYCHHE,
JaBaeMO€ JIMH3011.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONTHKHU.

BonnoBas ontuka. Wurepdepenius cpera. KorepeHTHblE HMCTOYHUKH.
VYcnoBust HaOMIOAEHUST MAaKCUMyMOB M MHHMMYMOB B HHTEp(EpPEHIIMOHHOU
KapTUHE OT ABYX CUH(}A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. [udpakuuoHHas pemeéTka. YCIoBUE HaOIIOICHUS
[JIABHBIX ~MaKCUMyMOB TIIpM TNAJE€HUH MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TU(PaKITMOHHYIO PEIIETKY.

[Tonmsapuzanus ceera.

TexHudyeckue yCTpOWCTBA W MPAKTUYECKOE IPUMEHEHHE: OYKH, JIyIa,
doToamnmapar, NPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAs
OnTHKa, TUPPAKIIMOHHAS PEIIETKA, TTOISIPOUSI.

Jlemoncmpayuu

[IpssMonMHEHOE pacHpoOCTpaHEHUE, OTPAXKEHUE U MPEIOMIIEHUE CBETa.
OnTudeckue mpudopsI.

[TonHoe BHYyTpeHHEE oTpaxeHnune. Moaens CBeToBoAA.

HccnenoBanne cBOWCTB M300payKeHUIA B TUH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Ha6monenne natepdepeHmm ceera.

Hab6monenne nudpaknum cBeTa.

Habnronenue nucnepcun cBeTa.

[Tonydyenue cnekTpa ¢ MOMOIIBIO MPU3MBI.

[TonyueHue criexkTpa ¢ HOMOIIBIO TUPPAKIIUOHHONU PEIIETKH.

HalGnronenue nosnsipuzanuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamophwvie pabomuwl



N3mepenue nokazaresns NperoMiIeHUs CTEKIA.
HccnenoBanue CBOMCTB U300paKEHUH B JINH3AX.
HaGmronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI clieIUAIBLHOI TEOPUH OTHOCUTEIBLHOCTH

['paHnubl  NPUMEHUMOCTHM  KJIACCMYECKOW  MeXaHuku.  llocTymarsl
CIIEHAAIIBHOW TEOPHUH OTHOCHUTEIIBHOCTU: HWHBAPUAHTHOCTH MOJIYJIS CKOPOCTH
CBETa B BaKyyMe, MPUHIUN OTHOCUTEIbHOCTH DUHIITEIHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJIECHHE BPEMEHHM U COKpPAILCHUE
JUUTAHBI.

DHEPrusi ¥ UMNYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs3b MACChI C YHEPTUEN U UMITYJIBCOM PEISTUBUCTCKON YaCTHUIIbl. DHEPTrUs
TTOKOS.

Pa3nen 7. KBantoBasi pusnka
Tema 1. Dnemenmol K6aHmMo6OU ONMUKU
®otonsl. ®opmyna [lnanka cBsi3u sHeprun GOTOHA C €r0 YACTOTOW. DHEPrus
U UMIyJIbC (DOTOHA.
OtkpeiTue u uccneaopanue Gorodrddexra. Onbiter A. I'. CtoneToBa. 3aKOHBI

dotordpdexra. YpaBuenue DitnmreriHa mist horodddekra. «KpacHas rpanuiia
dboTorddexra.

JlaBnienue ceta. Onbitel [1. H. JIeGenena.

XHUMHYECKOE eHCTBHE CBETA.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE NPUMEHEHHE: (OTOIIEMEHT,
dboTomaTUMK, COJIHEUHAs OaTapes, CBETOIHUOI.

Jlemoncmpayuu

®dotor(pheKT Ha yCTaHOBKE ¢ IIMHKOBOM TLIACTHHOM.

HccnenoBanne 3akoHOB BHEMIHETO GoTodhPexTa.

Cseronuos.

Conneunas GaTtapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHIO 0 -94aCTHIL.
[Inanerapnas Mmogmens aroma. Iloctynatel bopa. M3nydeHune w mnorionieHune
¢bOoTOHOB TpW mepexojie aToMa C OJHOTO YPOBHS DHEPrHUM Ha Npyroil. Bumbl
criekTpoB. CIIEKTp YPOBHEM 3HEPTUU aTOMa BOJIOPOA.

BonnoBsie cBoiicTBa yactuil. Boansl ne bpoiis. KopnyckynisipHo-BOIHOBOM
TyaJli3M.

CnoHTaHHOE 1 BBIHYKJICHHOE U3JTy4YCHUE.

TexHnueckne yCTpOWCTBA M MPAKTHYECKOE NPUMEHEHUE: CHEKTPalbHbIN
aHanu3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Ornpenenenue JJIMHBI BOJIHBI J1a3epa.

HaGmronenue nuHeyaTbIiX CIEKTPOB U3TyUEHHUS.

Jlazep.

Vuenuueckuii sxkcnepumenm, nabopamopHwie pabomuwl

HaGmonenue nuHeiyaToro CrexkTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI, JTOKA3bIBAIOIIME CJIOKHOCTh CTPOCHMS snpa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopaa mo  ompexpeneHuro  cocraBa
paanoakTUBHOrO wu3nyudeHus. CoiictBa anbda-, Oera-, raMMa-U3Iy4CHHUS.
BrusitHue paiioakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE TIpOTOHA M HeWTpoHa. HykmonHas monens siapa ['eiizenOGepra—
NBanenko. 3apsag sapa. MaccoBoe uucio sapa. M30Tomnsl.

Anbda-pacnan. DNEKTPOHHBIM W TO3UTPOHHBIN Oera-pacman. ['amma-
U3JydeHUe. 3aKOH PaJMOAKTUBHOTO pacmaa.

DHeprust CBs3M HYKJIOHOB B sifipe. SAaepHbie cuibl. Jlegext maccol sapa.

Anepnsie peakuuu. [leneHne u CUHTES A1€p.

Anepnsiii peaktop. Tepmosnepubiii cuHTe3. [IpobGieMbl M MEPCHEKTUBHI
SAIEPHON SHEPreTUKUA. DKOJOTUUECKUE ACTIEKTHI SIAEPHON SHEPTETUKHU.

DneMeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.

Mertonbl HAOIIOACHHS ¥ PETUCTPALIUU SIIEMEHTAPHBIX YACTHII.

dyHIaMeHTaIbHbIE B3aUMOACHCTBHsI. ENMHCTBO Pu3ndeckoit KapTHHBI MUpa.

TexHu4eckne ycTpoWCTBa U MPAKTHUYECKOE MPUMEHEHHUE: JO3UMETP, KaMmepa
BuiibcoHna, siiepHbIi peakTop, aToMHast bomoa.

Jlemoncmpayuu

Cu€TynK HOHU3UPYIOLIUX YACTHII.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabomol

HccnenoBanne TpekoB yacTil (10 TOTOBBIM (poTorpadusam).

Pa3nen 8. Ji1eMeHTHI ACTPOHOMHUM U ACTPOPUZUKHI

Otansl pa3BUTHUS acTpoHOMUH. [IpuKiaHOE U MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMMUH.

Bun 3Bé3maoro nHeba. Co3Be3gusi, sSpKHe 3BE3NBI, IUIAHETHI, UX BHJIMMOC
JIBIDKCHUE.

ComnHeuyHas cucTema.

Connue. ConHeuHas akTUBHOCTh. Kctounuk sHeprum ConHIa W 3BE3L.
3BE31bI, X OCHOBHBIE XapaKTEPUCTUKHU. [[narpamMma «CIEKTpaldbHBIM KIacc —
CBETUMOCTB». 3BE3JIbI TJIABHOM II0OCIEHOBATCIBHOCTH. 3aBHCHUMOCTL «Macca —
CBETUMOCTBY IS 3BE3] TJIABHOW MOCIEN0BATENBLHOCTA. BHYTpeHHEE CTpOoeHUE



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUH U 3Bosronuu ConHua u
3BE311. OTanbl )KU3HU 3BE3].

Mnineunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne u nBuxkenue CosHIA B
IN'anaktuke. Tunel rasakTuk. PagvoramakTuky U KBasapbl. YEpHbBIE IBIPHI B AApax
TaJaKTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa0061a. Paz0eranue rajiakTuk.
Teopus bosbiioro B3peiBa. PeIMKTOBOE U3ITyYeHHUE.

Macmtabnas crpykrypa Beenennoil. Meraranaktuka.

Hepeménnbie npo6iaemMbl aCTPOHOMUHU.

Vuenuueckue nabarooenus

HaGmonenust HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHUEM KOMIBIOTEPHBIX
NPWIOXKEHUH I Onpe/ieNieHus MOJI0KEHUsI HeOECHBIX 0OOBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3aus1 CEBEPHOTO MOMYyIIApUs U SIPKUE 3BE3/IBIL.

Ha6monenus B Teneckon Jlynsl, minaner, Miaeuynoro I1ytu.

O6o0maromnee noBTOpeHne

Ponb Qu3ukm U acTpOHOMMM B DKOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJIBHOM M 3THYECKOM cepax AesTENHHOCTA YeOBEKa, POJIb U MECTO (HU3UKU
U aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTHHE MUpPA, POJb (U3HUECKON TEOPUHU
B (GOpMHpPOBAaHWUM TPEJACTABICHUNA O (PU3NYECKON KapTHHE MHpa, MECTO
¢dusznueckor KapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABIIEHUN O IIPUPOLE.

MexnpeaMeTHbIe CBSA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kjacce ocyiecTBisieTcs ¢
Y4ETOM COJEPKATEIBHBIX MEXIIPEAMETHBIX CBS3€M C KypcaMM MAaTEMaTHKH,
OMOJIOTMH, XUMUH, Teorpaduu U TEXHOJOTHH.

Meoicnpeomemnvle nonsamus, CBSI3aHHBIE C HW3YYEHUEM METOJOB HAy4HOI'O
NO3HAHUA: SIBJICHME, HAay4dHbIH (akT, rumoresa, (Qu3anMyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHUE, IKCIIEPUMEHT, MOJICIUPOBAHUE, MOJIE/b, U3MEPEHHE.

Mamemamuka: pemieHHEe CUCTEMBl YPaBHEHHMM, TPUTOHOMETPHUYECKHUE
(GyHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJIECTBO, BEKTOPBI U MX NPOEKUMU HAa OCH KOOPAMHAT, CJIOKEHHE BEKTOPOB,
IPOU3BOJHBIE JJIEMEHTAapHBIX (YHKIHMM, NpPU3HAKK TOA00US TPEYroJbHUKOB,
oTpesieNieHUe IIOMAAH MIIOCKUX GUTyp U 00bEMa Tell.

buonozus: >nekrpuyeckue SBICHHS B JKMBOW HNPHUPOAE, KoJieOaTEebHbIE
JNBH>KEHUS B JKMBOW MPHUPOJIC, ONTUUYECKUE SIBJICHUS B )KUBOW MPUPOJIE, NEHCTBUE
paaranuy Ha )KUBbIE OPraHU3MBL.

Xumus: cTpoeHHNE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKas CTPYKTypa TBEPABIX
TEJN, MEXaHU3Mbl OO0pa30BaHUs KPUCTAJUIMYECKOW PEIIETKH, CIIEKTPaJbHBIMI
aHaJus3.



l'eoepaghusi:  MarHUTHBIE TOMIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX PYa,
(oTOCHEMKA 36MHOM MOBEPXHOCTH, NMPEACKAZAHUE 3EMIICTPSICEHU M.

Texnonozcua: JAHUM DIIEKTPONEpPENad, TEHEPATOp NEPEMEHHOrO TOKa,
ANEKTPOJIBUTATENb, WHAYKLIMOHHASA II€Yb, paAap, pPaAHONPUEMHHK, TEIEBU30P,
anteHHa, teiedoH, CBY-meub, MPOCKIMOHHBIM ammapaT, BOJOKOHHAsl OITHKA,
coJiHEeYHas OaTapes.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

OcBoenne yueOHoro mpenmera «®Pusmka» Ha YpPOBHE CpPEAHETO OOIIEro
oOpazoBanus (0a30BbI YPOBEHB) JIOHKHO OOECHEUUTh JOCTHKEHHUE CJICTYIOIINX
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00Pa30BaTEIBLHBIX PE3yJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIC PE3YybTAThl OCBOCHHS yueOHOro npeamera «Duznkay T0IKHBI
OTpakaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYarolmuxcsi PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIIUEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHMX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONbITa U OMNbITA JEATEIBHOCTH B IMPOLIECCE Peaau3allid OCHOBHBIX HAMNpaBICHUI
BOCIHUTATEILHOU AEATEIbHOCTH, B TOM YHMCJIC B YAaCTH:

1) rpaIaHCKOr0 BOCTIMTAHUS :

c(hOpMUPOBAHHOCTD IPAXKTAHCKON MO3UIIMH 00YUYAIOIIEroCs] KaKk aKTHBHOTO U
OTBETCTBEHHOTO WIEHA POCCUMCKOTO OOIIECTBA;

NPUHATHE  TPATUIIMOHHBIX  OOIIEYEIIOBEUECKUX TYMAHUCTHUYECKUX U
JEMOKPaTUUYECKUX IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESITEIBHOCTh B MHTEpEcax T'PakIaHCKOTO
oOI1ecTBa, y4acTBOBaTh B CAaMOYITPaBJICHUH B 00pa30BaTeIIbHOW OpraHu3alum;

YMEHHE B3aUMO/JICCTBOBAThH C COLIMAILHBIMU MHCTUTYTaAMHU B COOTBETCTBUU C
X QYyHKIUSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TYMaHUTapHOU U BOJIOHTEPCKOU JIEATEIILHOCTH;

2) IATPHOTHYECKOT0 BOCTIUTAHUSA:

c(hopMUPOBAaHHOCTH pPOCCUHCKOU TpakIaHCKOH WJICHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOLIEHHE K TOCYJAapCTBEHHBIM CHMBOJIAM, JIOCTHXXEHUSIM
POCCHICKUX YUEHBIX B 0071aCTH DM3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TTOBEICHNS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUIO U MMPUHUMATH OCO3HAHHBIE PEIICHMS,
OPUEHTHUPYSACh HAa MOPaIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIE€ B
NEATENbHOCTA YUYEHOTO;

OCO3HAHHUE JTUYHOTO BKJIaJla B IOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3¢TeTHYECKOT0 BOCIIUTAHNS

3CTETHYECKOE OTHOLICHUE K MUPY, BKIIKOUYasi 3CTETUKY HAYYHOTO TBOPYECTBA,
MPUCYIIETO (PU3NYECKOU HAYKE;



5) TpyA0BOro BOCIIUTAHMS:

MHTEPEC K Pa3IM4YHbIM cdepaM Npo]ecCHOHATbHON NESITebHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3MKOM M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynymieit mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUTAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 0OpPa30BaHUIO U caMOOOPa30BaHUIO B 001acCTH
(bU3UKHM HAa TPOTSHKEHUU BCEU JKU3HU;

6) PIKOJIOrHYEeCKOro BOCIIUTAHHUS:

c(OpPMHUPOBAHHOCTh JKOJIOTMUECKOW KYJIbTYPhl, OCO3HAHHE TIJI00AIBHOTO
XapakTepa SKOJOTHYECKUX MPooIieM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE JICMCTBUM B OKPYXKAKOIIEH Cpelie Ha OCHOBE
3HAHMSI 11eJIed YCTOMUMBOIO pa3BUTHUS YEJIOBEUECTBA;

pacHIMpeHre OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIeHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HAaHUM 10 (PU3MKe;

7) HEeHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUUECKON HAYKH;

OCO3HAaHHWE IEHHOCTH HAy4YHOW JEeATEeIbHOCTH, TOTOBHOCTH B IpOLECCE
u3ydeHus: (U3MKA ~ OCYIIECTBIATH IPOEKTHYIO M HCCIIEIOBATEIBCKYIO
NESTENbHOCTh WHIWBUIYAIBHO W B TpyIIe, C NPUMEHEHHEM O0O0pYyI0BaHUS
«Touxku Pocray.

METAINPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE yUeOHbIEe NeHCTBUS
ba3oBble 1oruyeckmne AecTBUA:
CaMOCTOATENTLHO  (QOPMYNHpPOBaTH W AKTyalIM3UpOBaTh  MPoOIIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEeAENATh LENU ASATEIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU KX
JOCTUKECHUS;
BBIBJISITH  3aKOHOMEPHOCTH M INPOTUBOPEUYHMS B  PAacCMaTPUBAEMbIX
(bu3HUECKUX SABICHUSX;
pa3pabaThiBaTh TUTAH PEIIECHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIONIUXCS
MaTepHalIbHBIX U HEMATEPUAJIIBHBIX PECYPCOB;
BHOCHUTbH KOPPEKTHUBBI B JIESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJIIM, OLIEHUBATh PUCKHU MOCHEACTBUM IESITEIbHOCTH;
KOOPAWUHUPOBaTh M  BBINOJHATH PabOTy B  YCJIOBHUSIX  PEaAbHOIO,
BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICUCTBUS;
pPa3BUBATH KPEATUBHOE MBIIIJICHUE MTPU PEIICHUU KU3HEHHBIX TPOOJIEM.
ba3oBble ucciiegoBaTebCKHe 1eHCTBUSA:
BJIaJIETh HAYYHOW TEPMHUHOJIOTHEN, KIIFOUEBBIMU MOHATUAMU U METOAAMHU
(pu3HUECKON HAYKU;



BJIaJIETh HABBIKAMH y4eOHO-HCCIEA0BATENBCKON U MPOEKTHOW JEATEIbHOCTH
B 00sacTU (DU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEJILHOMY TOUCKY
METOJIOB peHIeHHs 3aJad (U3MYECKOTO COJACP)KaHUS, MPUMEHEHUIO Pa3IMYHBIX
METOJIOB MTO3HAHUS;

BIAJIETh BHJAMHU JEATEIBHOCTH IO TMOJXYYCHHIO HOBOTO 3HAHHUsA, €ro
MHTEPIpETAlliU, MPeoOpa3oBaHUI0O M NPHUMEHEHHI0O B Pa3IMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YHUCJIE MPU CO3JaHUU y4E€OHBIX IPOEKTOB B 00J1acTU (DPU3UKU;

BBISIBIIATH MIPUYMHHO-CJICJCTBEHHBIC CBS3M W aKTyaJU3upoBaTh 3ajady,
BBIJIBUTaTh THIOTE3y €€ peIIeHHs, HaXOAWUTh apryMEHTHl HJs JI0Ka3aTelIbCTBA
CBOMX yTBEPKJICHUH, 3a]1aBaTh MMapaMeTPhbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMONYYCHHBIE B XOJAE pEHICHHWS 3aJadd  pPe3yibTaThl,
KPUTHYECKU OLIEHWBATH MX JIOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh ¥ (OPMYIMPOBATH COOCTBEHHBIC 3aJadydl B 00pa30BaTEIBHOMN
JESTENLHOCTH, B TOM YHCIIE TIPU U3YYCHUN (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIIHsIM, OIICHUBATh MPHUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCUTh 3HaHUS 10 (U3MKE B MPAKTUYECKYI 00J1acTh
KU3HEAESITEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX PEAMETHBIX 00J1acTell;

BBIJIBUTaTh HOBBIE UJI€H, IPEJIaraTh OPUTHHAIBHBIE TOIXO0/Ibl U PELICHMS;

CTaBUTb MIPOOJIEMBI U 33/1a4H, TOIMYCKAIOLUE aJIbTEPHATUBHBIE PEIICHHUS.

Pab6ora ¢ unpopmaunmeii:

BJIAJIETh HABBIKAMM IOJIyUYEHUS MHPOpMALUU (PU3NYECKOrO COJIEPIKAaHUS U3
UCTOYHHMKOB Ppa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYLIECTBIATh IOMCK, AaHAJU3,
CUCTEMAaTH3allMI0 M UHTEpPIpeTaluio MH(OpPMAalUU pa3INYHbIX BUAOB U (opM
HpeCTaBIICHUS;

OLIEHUBATh JIOCTOBEPHOCTH MH(OPMaLIUY;

UCTOJb30BaTh  CpPEACTBA  HMH(POPMAIMOHHBIX M  KOMMYHHKAI[MOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3allMOHHBIX
3aja4 ¢ CcoOdIoficHHEeM TpeOOBaHMN HPrOHOMHUKHM, TEXHUKH O€30MacHOCTH,
THUTUEHBI, PECypcoCOEepeXeHMs, TMPaBOBBIX M  JTUYECKUX HOPM, HOPM
MH(GOPMAIIMOHHON 0€30TaCHOCTH;

CO3/1aBaTh TEKCTHl (DU3MUECKOTO COJAEpKaHUS B PasNUYHbIX (opmarax c
y4€TOM Ha3zHA4YeHHUs MHPOPMAIMH U LEJICBOW ayJUTOPHH, BBIOUPAs ONTUMAIbHYIO
dopmy TpeacTaBleHUs U BU3YyaTH3AIIH.

KoMMyHuKaTHBHBIE YHUBEPCAIbHbIC Y4eOHbIe 1eHCTBUA:
OCYLIECTBJISITh  OOllleHHEe Ha Yypokax (U3MKM UM BO BHE-YPOUHOU
NEATENbHOCTH;



pacno3HaBaTh NPEANOCBUIKM  KOH(JIMKTHBIX CHTyallUd M cMAr4aTh
KOH(JIUKTBIL;

Pa3BEPHYTO M JIOTMYHO U3JIAraTh CBOK TOYKY 3PEHUS C HUCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

IIOHMMAaTh Y HWCIIOJb30BaTh IIPEUMYIIECTBA KOMAHAHON U WHIWBUIYaJIbHOU
paboThI;

BbIOMpATh TEMATUKYy M METOJbl COBMECTHBIX NEWUCTBUUA C YYETOM OOLIUX
VUHTEPECOB, U BO3MOXXHOCTEN KAXKJA0I'0 YICHA KOJUICKTHBA;

IPUHUMATh LEIM  COBMECTHOM  JACATENIIbHOCTH, OpPraHU30BbIBATH U
KOOPAMHUPOBATh JEUCTBUSA MO €€ IOCTHKEHUIO: COCTABIATH IUIAH JCHUCTBUHU,
pacupenensiTh poiu ¢ YYETOM MHEHUW YYaCTHUKOB, OOCYXKAAaTh pPE3YIbTaThl
COBMECTHOW pabOoThI;

OLICHUBATh KAauyeCTBO CBOEr0 BKJIaJa M KaXJOr0 YYaCTHUKA KOMaH/bl B
oO1uit pe3ynbTar no pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IIPOEKTHI, OLICHUBAaTh MWJAEU C IMO3MIMU HOBM3HBI,
OPUTMHAJIBHOCTH, IIPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBJIATh IIO3UTUBHOE CTPATErMYeCKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOPAXKEHHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBepcaJibHbIe YueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSATEIILHO OCYIIECTBIISITh MO3HABATEIbHYIO NESITEILHOCTh B 00JACTH
GU3UKM W acCTPOHOMHH, BBIABIATH MPOOJEMBI, CTaBUTh M (HOPMYIHPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJISITh TUIAH PEIICHUS PACUETHBIX M KaYyeCTBEHHBIX
3a/1a4, TUTaH BBIMOJTHEHUS MTPAKTUYECKON pabOThI ¢ YIETOM HUMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATNIOYTCHUM;

JIaBaTh OIICHKY HOBBIM CUTYaIlUsIM;

pacIIMpATh paMK{ y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX TPEANOYTCHHM;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBAaTh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTh 3a pelieHue;

OIICHUBATH MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSIBICHHUIO JSPYIUWINA B 00JIacTH
(U3HUKY, TOCTOSTHHO MOBHITIATH CBOW 00pa30BaTENbHBIN U KYyJIBTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOLUMOHATbHBII HHTEJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlUsSIM, BHOCUTh KOPPEKTHBBHI B JCSITCIBHOCTb,
OIICHUBATh COOTBETCTBHE PE3YIHTATOB IICIISIM;

BJIQJICTh  HABBIKAMH  TIO3HABAaTEIBHOW  pedIeKCMH  KaK  OCO3HAHMS
COBEpINAEMbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, HMX PE3YJIbTATOB W
OCHOBaAHUIM;



MCITOJIB30BaTh MPHUEMBI peICKCHH NJIs OIEHKHA CHUTYyaIlllH, BRIOOpAa BEPHOTO
pEIICHMSI;

YMETh OIICHUBATh PUCKU W CBOCBPEMEHHO NMPUHUMATHh PEIICHUS IO WX
CHI)KCHHUIO;

NPUHUMATh MOTHUBBI W apPTyMEHTBHI JPYTrUX TPH aHAINW3Ee pPe3yIbTaToB
NeSATETHHOCTH;

NPUHUMATH ce0s, MOHMMAasi CBOM HEIOCTATKH U JIOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apPryMEHTBHI JPYTrUX TIPH aHaJu3e pPe3yJIbTaToOB
NEeSATEITBHOCTH;

NpHU3HABATh CBOE NIPABO U MPABO JIPYTUX HA OIIHOKH.

B mporiecce n0CTHKEHUS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHUS IPOTPAMMBI
no ¢u3MKe IS YPOBHA CpPEIHEro oOIero oo6pa3oBaHus y OO0ydYaromuxcs
COBEPIICHCTBYETCS AMOITMOHAJIbHBIN WUHTEIIEKT, IIPEIIOIararoIui
c(hOpMUPOBAHHOCTb:

CaMOCO3HAHUS, BKIIOYAOIIIETO CIIOCOOHOCTh MMOHMUMATh CBOE AYMOIMOHAILHOE
COCTOSIHWE, BUJICTh HAIIPaBJICHUS Pa3BUTHUS COOCTBEHHON 3MOIIMOHAIBHOU Cephl,
OBITh YBEpEHHBIM B ce0e;

CaMOpETyJTUPOBAaHMs, BKIIOUYAIOIIET0 CaMOKOHTPOJb, YMEHUE NPUHHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJIEHHME, CIIOCOOHOCTh aJaNnTUPOBAThCS K
HMOIIMOHATBLHBIM U3MEHEHUSIM U MPOSIBIISATE THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHHE K JOCTHXKEHHUIO 1IeNId U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JEHCTBOBAaTh HMCXOS M3 CBOMX
BO3MOXKHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh YMOIIMOHATBHOE COCTOSIHHE
IPYTHX, YYUTBIBATH €ro TPH OCYIIECTBIECHUU OOIIEHUS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIIOYAIONIUX CIIOCOOHOCTH BBHICTPAWBATH OTHOIICHUS
C IPYTUMHU JIOJbMU, 3800 TUTHCS, IPOSIBISATH HHTEPEC U pa3peniaTh KOHGIUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI

K konmy obOyuenus B 10 kiacce mpeaMmeTHbIE pe3yabTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TMPUMEPAX POidb U MECTO (U3NKU B (POpMUPOBAHUU
COBPEMEHHOM HAay4YyHOW KApPTHUHBI MUpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKH H
TE€XHOJIOTHH, B PAKTUYECKOU JIEITEIbHOCTH JIOJIEM;

YUUTHIBATh TPAHULBl TMPUMEHEHUS HW3YYCHHBIX (PU3UUYECKUX MOJEIICH:
MartepualibHasi TOYKa, HHEpIUaibHas CUCTeMa OTCUETa, aDCOJIIOTHO TBEPIOE TENO,
WJICATBHBIN ra3, MOJICJIM CTPOEHUS Ta30B, KUIKOCTEH W TBEPABIX TEN, TOUYCUHBIN
AIEKTPUUYECKUH 3apsl MPU pelIeHnH PU3NYECKUX 3a/1a4;



pacro3HaBaTh (pU3NUECKUEe SIBIEHUS (TIPOLECChl) U OOBACHATh UX HA OCHOBE
3aKOHOB MEXAaHHUKHU, MOJICKYJISIPHO-KUHETUYECKOM TEOpUHM CTPOCHHMS BEIECTBA U
ANEKTPOJAVMHAMUKHU:  PaBHOMEPHOE U  PaBHOYCKOPEHHOE  MPSAMOJUHEIHOE
JBIDKEHHE, CBOOOJHOE TAJleHHe TeJ, JBM)XEHUE IO OKPYKHOCTH, HHEPIIHs,
B3auMoencTBre e, nuddy3us, OPOYHOBCKOE JBHKEHUE, CTPOCHUE KUIKOCTEH
U TBEPJBIX TeJ, U3MEHEHUE 00bEMA TeJl MPU HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHUE, HCMApEHHE, KOHJEHCAIMS, IJIABJICHUE, KPUCTAUIM3alMs, KHUICHUE,
BJIQXKHOCTh BO3/lyXa, MOBBIIICHUE JABJICHUS ra3a MPHU €ro HarpeBaHUM B 3aKPHITOM
COCy/ie, CBSI3b MEXJAY NapaMeTpaMyd COCTOSIHMSI Tra3a B  HM30Mpolieccax,
AJIEKTPU3ALUS TEJl, B3AUMOJECHUCTBUE 3aPS/I0B;

OTMHUCHIBATh MEXAHUYECKOE JIBUKEHHUE, UCTOJB3Yys (DU3UUYECKUE BEITHMYMHBI:
KOOpAWHATA, MyTh, MEPEMELICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHia,
UMITYJIbC TeJa, KMHETHYECKasl YHEPTUsl, MOTCHIIMATbHAS YHEPTrHUs, MEXaHHYeCKas
paboTa, MeXaHMYeCKass MOINHOCTh, IPU ONHCAaHWUU TMPABWIHHO TPAKTOBATH
(bU3UYECKU CMBICIT HCMOJB3yeMbIX BEJIMYMH, MX OOO3HAUEHUS W CIUHUIBI,
HAXOJUTh (POPMYJIbI, CBSI3BIBAIOIIME AAHHYIO (DU3NUYECKYIO BEIUYUHY C JIPYTUMH
BEJINYMHAMU;

ONKUCHIBATh H3YyUYECHHBIE TEIJIOBBIE CBOMCTBA TEJN M TEIJIOBBIE SIBIICHMS,
UCTIONB3yd (U3MYECKUE BEIWYWHBI: JaBJICHHE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHUYECKasl SHEPrUsl XaOTHUYECKOTO JBUKEHHS MOJIEKYJ, CPEAHEKBAAPATHYHAS
CKOPOCTb MOJIEKYJI, KOJMWYECTBO TEIIOTHl, BHYTPEHHSs H»HEprus, paboTa rasa,
KO3 (OUIIMEHT TOJIE3HOr0 JIEWCTBHUS TETUIOBOTO JIBUTATENs; IPH OMHUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3MUECKHH CMBICT HCHOJIB3YEMBIX BEJIUYUH, WX
o0O3HaueHUsT W EIAUHUIBI, HAXOAUTh (OPMYIBI, CBSI3BIBAIOIIME JITAHHYIO
(Gu3MUECKYI0 BEIMYUHY C JPYTUMH BEIMYHMHAM;

OMUCHIBATh U3YUEHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U 3JIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3YsS (PU3NYECKUE BEIUYMHBI: DJIEKTPUUSCKUMA 3aps/l,
ANEKTPUYECKOE MOJIe, HAMPSKEHHOCTD MOJIS, TOTEHIMA, PA3HOCTh MOTEHIINAJIOB;
IpU OINWCAHWU TPABWIBHO TPAKTOBAaTh (PU3UYECKUA CMBICT HCIOJIB3yEMbIX
BEJIMYMH, WX OOO3HAYEHUS W EIWHUIIBI; yKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINEC
TaHHYI0 (U3HYECKYI0 BEJIMYHHY C IPYTUMH BEIIMYUHAMU;

aHANMM3UPOBATh (PU3UUECKHUE MPOIECCHI U SBICHUS, WCIIONB3Ys (PU3NUECKHE
3aKOHBI W MPUHIUIIBI: 3aKOH BceMUupHOro tsarotenus, I, I u III 3akonsr HetoToHa,
3aKOH COXPaHEHUs] MEXaHMYECKONW DHHEPruM, 3aKOH COXpPaHEHUS HWMIYJIbCa,
MPUHIHUI CYNEPINO3ULMUA CWJI, NPUHIUI PABHONPABUS HWHEPIMATIBHBIX CHUCTEM
OTCu€Ta, MOJEKYJSAPHO-KUHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ia30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPTrUU TEIIOBOIO JIBMKEHUSI MOJIEKYJI C
a0COJIFOTHOUM TeMmepaTypol, MepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHEHUSs
3JIEKTPUYECKOTO 3apsia, 3akoH KyloHa, Ipy 3TOM pa3ianyaTh CIOBECHYIO



(GOpMYIHPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKCHUE W YCIOBHS (TPaHUIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMITBI JCHCTBUS MAalluH, TPHOOPOB W
TEXHHUYECKUX YCTPOKNCTB; pa3indaTh yCJIOBHS WX 0E30MAaCHOTO WCIOJb30BaHUS B
IIOBCEIHCBHOMW KHU3HU;

BBITIOJHATE JKCIEPUMEHTBI TI0 HCCIICIOBAaHUIO (DPU3WYCCKUX SBICHUH U
IIPOIIECCOB C HCIIOJIb30BAaHUEM TMPSAMBIX, M KOCBCHHBIX HM3MEPCHHUH, MPU 3TOM
dbopmynupoBaTh TmpodiieMy/3aqadyy U TUMOTE3y Y4yeOHOTro  IKCIIEPUMEHTA,
coOHupaTh YCTaHOBKY W3 TPEJIOKEHHOTO OOOpYIOBaHUS, MPOBOJHWTH OIBIT WU
(GOopMyITHpPOBATH BHIBO/IBI,

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHHS (PU3NUSCKUX BEIUYUH, TIPU
STOM BBIOMPATh ONTUMAJBHBIH CHOCOO M3MEPEHUS W HCIIOJIB30BaTh W3BECTHBIC
METOJIbI OIICHKHU TIOTPEITHOCTEH N3MEPCHHUI;

UCCIICIOBATh  3aBUCHMOCTH  MEXIYy  (U3MYECKUMHU  BEIIMYMHAMU  C
UCIIOJIb30BAaHUEM TPSIMBIX HM3MEPCHHH, MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(GUKCHpPOBaTh PE3yJbTaThl IMOJYYCHHOW 3aBUCUMOCTH (PU3WUYECKUX BEIMYUH B
BUJIe TaOIUI] ¥ TpadUKOB, JIeTaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIIEOBAHUS;

coOmro1aTh npaBuiia 0€30MacHOrO Tpyda MPHU MPOBEACHUN HCCIEAOBAHHUN B
paMKax y4eOHOTO OKCIIEpUMEHTa, Y4eOHO-HCCIIEIOBATEIbCKON W IMPOEKTHOM
JESATEIHHOCTH C HCIOIB30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U 1abOpPaTOpPHOTO
000py10BaHMUS;

pemars pacu€THhIE 3aJa4¥ C SBHO 33JIaHHOW (HU3UYECKOW MOJICIIbIO,
UCTIONIBb3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIKM3a YCIOBUS 33]a4H
BBIOMpPATh (U3UYCCKYIO MOJICINb, BBIJCIATh (PU3HMUECCKHUE BEIMUYUHBI U (POPMYIIBI,
HEoOXOMUMBbIE Uil €€ pellieHus, MPOBOJAUTh PACUEThl U OLEHUBATH PEATBHOCTH
MOJIYY€HHOT'0 3HAUYCHUS (PU3NYECKON BEITUUNHBI,

penaTh Ka4eCTBEHHBIEC 3a/1a4i: BEICTPAUBATH JOTUYECKU HEIIPOTHBOPEUNBYIO
IIEMOYKY PACCYXICHHUN C OMOpOod Ha W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3uYecCKue SIBJICHUS,

UCTIONIb30BaTh ~ MPU  PEMIGHHH  y4eOHBIX  3a7a4  COBPEMEHHBIC
MH(GOPMAIIMOHHBIE TEXHOJIOTUHU JJISl TIOWCKA, CTPYKTYPUPOBAHUS, WHTEPIIPETAIIIU
U TIPEJICTABICHUSI Y9eOHON M HAYYHO-TIOMYJISIPHON MH(POpMAINH, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH TIOTyIaeMyt0 HHPOPMAIIHIO;

IPUBOIUTH MMPUMEPHI BKJIaAa POCCUHUCKHUX U 3aPYOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAYKH, OOBSCHEHHWE TMPOIECCOB OKPYXKAIOMIET0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

WCITOJIB30BaTh TEOPETUUYECKHUE 3HAHUS MO (PU3MKE B MOBCEIHEBHON >KH3HU

u1si obecrieyeHus: 0€30MacHOCTH NP OOpalleHUU ¢ NMPUOOpPaMU U TEXHUYECKUMU



YCTPOMCTBAMHU, I COXpPAHEHHUS 3I0POBbS U COOIIOJEHUS HOPM HKOJOTUYECKOTO
MOBEJICHUS B OKPYKAKOLIEU Cpelie;

paboTaTh B TpYNNE C BHIIOJHEHUEM pA3JIMYHBIX COIMATIBHBIX POJIEH,
IJIAaHUPOBATh pabOTy TPYNIbI, paIMOHATIBHO pacHpeAcssiTh O0S3aHHOCTH U
IJIAaHUPOBATh JIESITEILHOCTh B HECTAHJIAPTHBIX CUTYaIUAX, aJICKBATHO OLICHUBATH
BKJIaJl K&K/I0T0 U3 YYaCTHUKOB IPYIIBI B PEIIEHUE pACCMAaTpUBAEMOM TPOOTIEMBI.

K xoniy obyuenuss B 11 kjacce mpeaMeTHble pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMHUPOBAHHOCTh Y O0YHAIOIITUXCS YMECHHM:

JIEMOHCTPUPOBATh Ha TpUMEpax pojib U MecTO (Pu3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTUHBI MHUpPA, B PA3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B MPAKTUYECKOW MEATEIIbHOCTH JIIOACH, IEJOCTHOCTh U E€IUHCTBO
bu3uYecKoi KapTUHBI MUPA;

YUHUTHIBAaTh TPAHUIIBl TPUMEHEHHS M3YYCHHBIX (DHU3NUYECKUX MOJETICH:
TOYEUHBIN AIEKTPUUCCKHUM 3aps, JIyd CBETa, TOUCUHBIN UCTOUYHUK CBETA, s/iepHas
MOJICJIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO Siapa MpU perieHur (HU3UIECKHUX
3azay;

pacno3HaBaTh (pu3MYECKUe ABJICHUS (MPOIECCHI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHI U KBAHTOBOW (DM3HKH: DJIEKTPUUYECKAs MTPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJICHCTBHE
MAarHuTOB, DJIECKTPOMAarHUTHAasT WHAYKOUSA, JACHCTBUE MArHUTHOIO TIOJIS Ha
IPOBOAHUK C TOKOM M JIBWXKYIIUMCS 3apsfll, SJIEKTPOMarHUTHbIE KojieOaHus U
BOJIHBI, TPAMOJIMHEMHOE PpPACHPOCTPAHEHUE CBETA, OTPAXKEHUE, IPETOMIICHUE,
uHTepdepennus, audpakuus W TOJNApU3alMs CBETa, JHCIEpCUs CBETa,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBleHHE, BOSHUKHOBEHUE
JUHENYaTOTO CHEKTpa aTroMa BOJOPOAA, €CTECTBEHHAass W HMCKYCCTBEHHas
PaauO0aKTUBHOCTH;

ONUCHIBATh W3YYEHHBIE CBOWCTBA BEUIECTBA (BJIEKTPUUECKUE, MArHUTHBHIE,
ONTUYECKHUE,  AJIEKTPUYECKYI0  MPOBOJMMOCTb  PAa3IU4YHBIX  Cpel) W
AIIEKTPOMArHUTHBIC SIBICHUS (TIPOLIECCHI), HCIONB3Ys (PU3NYECKHE BEITUYMHBI:
ANEKTPUUYECKUI 3apsil, CHJIa TOKa, AJEKTPUUYECKOE HAIpPSKEHHE, BJIEKTPUUYECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJABIKYIIAsA CHiIa, padoTa TOKa,
UHIYKUHUST MAarHUTHOTO TMOJs, cwia Ammepa, cuia JlopeHua, WHAYKTUBHOCTD
KaTYIIKH, SHEPrusl AJIEKTPUYECKOr0 M MArHUTHOrO TMOJEeH, MEepUoJ W 4YacToTa
KoneOanmii B Kolie0aTeNhbHOM KOHTYpe, 3apsii W CHiIa ToKa B IIpolecce
rapMOHUYECKHUX DJIEKTPOMATHUTHBIX KoOJeOaHuM, (QOKyCHOE paccTOosHUE U
ONTHYECKAasl CHJIa JIMH3bI, MPU ONHCAHUU MPaBUIBHO TPAKTOBATH (PUIHUECKUI
CMBICI HCIOJb3YEMbIX BEJIMYMH, HMX OOO3HAYEHUSI M €JUHUIIbI, YKa3bIBaTh
dbopmynbl, CBA3BIBAIONIME JAHHYIO (PU3MYECKYIO BEIMYMHY C JAPYTUMU
BEJIMYUHAMU;



ONKCHIBATh M3YyYEHHBIE KBAHTOBBIE SBJICHUS W IMPOLECCHI, HUCIOJIb3Ys
(u3nuecKkre BEIMYUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPIUs U UMITYJIbC (POTOHA, MEpUOA MOJIypacajia, SHEPrus CBI3U
aQTOMHBIX S7IEp, TPU OMUCAHUM TMPABWIHHO TPAKTOBAaTh (PU3UUECKUN CMBICI
UCIIOJI3YEMBIX BEJIMYMH, MX OO0O3HAUEHWs] W EIUHMIIBI, YKa3bIlBaThb (DOPMYIIbI,
CBSA3BIBAIOIIME JIaHHYIO (DU3MYECKYI0 BEJIMYMHY C JPYTMMH BEJIMYMHAMU,
BBIYHCIISITh 3HAUCHUE (DU3NYECKON BEITUUHNHBI,

aHANIM3UPOBATH (PU3MUYECKHUE MPOLIECCHl U SBJIEHUS, UCHOJB3Yys (pusmyeckue
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOTO U MapaJlIeIbHOTO
COEIMHEHUS MPOBOJHUKOB, 3aKkoH Jlxoyns—JleHla, 3aKOH AJIEKTPOMarHUTHOM
UHAYKIMH, 3aKOH MPSAMOJIMHEHHOr0 pacinpOCTPAHEHMs CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI NMPEJIOMJICHUSI CBETa, ypaBHeHUe OiHIITeWHA ans gororddexra,
3aKOH COXPAHEHMsI DHEPruH, 3aKOH COXPAHEHHUS HMITYJIbCA, 3aKOH COXpaHEHUs
AIEKTPUUECKOr0 3apsijia, 3aKOH COXPaHEHMs] MacCOBOTO uucia, MmocTyiaTtel bopa,
3aKOH PaJIMOAKTUBHOIO pacmajia, Mpu 3TOM pa3iudarh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YecKOe BBIPAKEHHE U YCJIOBHUS (TpaHUIbI, OOJIACTH)
IPUMEHUMOCTH;

ONpENEIATh HAIIPaBJIECHUE BEKTOPAa MHAYKIIMA MAarHUTHOTO MOJIsI IPOBOJHUKA
C TOKOM, cuiibl Amriepa u cuiibl JlopeHua;

CTPOUTh M OIMCHIBATh H300paKEHHE, CO3[]aBaeMOE€ IUIOCKHM 3€pKajoM,
TOHKOM JTUH30M;

BBITIOJHATh JKCHEPUMEHTHI MO HCCICAOBAHUIO (PU3MYECKUX SIBICHUN U
IPOLIECCOB C HCMOJb30BAHUEM MPSIMBIX, U KOCBEHHBIX H3MEPEHHUM: MPU 3TOM
dbopmynupoBaTh mpodiieMy/3agadyy M THUIOTE3y Yy4eOHOro  IKCIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIJIOKEHHOTO O0OpYIOBaHMS, TPOBOIUTH OMBIT H
(bopMyIHpOBaTH BHIBOJIBI,

OCYIIECTBIISITh MPSMbBIE M KOCBEHHBIC M3MEPECHHS (PU3NUECKUX BEIHYWH, TPU
ATOM BBIOMPATH ONTHUMAJBHBIN CHOCOO M3MEPEHUS U HMCIOJIH30BaTh W3BECTHBIC
METO/Ibl OLICHKH IMOTPEMIHOCTEN U3MEPEHU;

UCCIIEIOBAaTh 3aBUCHUMOCTH (PU3WYECKHX BEIMYMH C  HMCIHOJb30BAHUEM
OpSMBIX HW3MEPEHUN: MpPU STOM KOHCTPYUPOBATh YCTaHOBKY, (UKCHUPOBATH
PE3yNbTATHl MOJYYEHHON 3aBUCHUMOCTH (U3MYECKUX BEIMYMH B BHJIEC TAOIUI] U
rpaduKoB, AenaTh BHIBOABI MO pe3yIbTaTaM UCCIICIOBAHNUS,

co0roaTh npaBuia 0€30MacHOro Tpyda MpH MPOBEACHUM HCCIEIOBAHUN B
paMKax yd4eOHOro OSKCIIEpUMEHTa, Y4eOHO-MCCIIEIOBATEIbCKON U IPOEKTHOU
NEATENIbHOCTU C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB M J1aOOPATOPHOTO
000pyI0BaHMS;

pemiaTth pacy€THblE 3aJaud C SBHO 3aJlaHHOM (DU3UYECKOW MOJIEIIbIO,
UCIOJIb3Ysl (PM3HUYECKHE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCIIOBUS 3aJa4u



BbIOMpATh (PU3UYECKYIO MOJIENb, BBIACIATh (PU3NUYECKUE BETUUYUHBI U (DOPMYJIBI,
HEOoOXonUMbIe ISl €€ pPEelICHUs, MPOBOAMTHh PACUETHI U OLEHUBATH PEATBHOCTD
MOJIYYEHHOT'0 3HAYEeHUsI (PU3NYECKON BEJTMYMHBI,

pelaTh Ka4YeCTBEHHbIE 3a/1a4i: BHICTPAUBATH JOTHYECKH HEMPOTHUBOPEUMBYIO
LENOYKY PpaCCYyXJACHUN C OMOpod HAa M3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU H
dbuzuYecKue sIBJICHUS,

UCIIOJIb30BaTh ~ MpU  PEIIeHMH  y4eOHBIX  3aJady  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUHU ISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUU
U TpeJICTaBICHUsl y4eOHOM U HAYyYHO-TIONYJApHON MHGOpPMALIMH, TTOTYYEHHON U3
Pa3ITUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOJTYy4aeMyt0 HHPOpMaIUIO;

OOBSACHATh TMPUHUUIBI JEUCTBUS MAIIUH, NPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX O€30MaCHOI0 MCIOJIb30BAHUS B MOBCEIHEBHOMN
KU3HU;

PUBOJUTH MPUMEPHI BKJIaZa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IPOIIECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUK;

UCMOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO0 (PU3HMKE B MOBCEIHEBHOM JKU3HU
i obecrieyeHus: 6€30IaCHOCTU IpU 00palleHny ¢ NpuOopaMu U TEXHUUYECKUMHU
yCTPOWCTBAaMH, UIsl COXPAHEHUs 30POBbSl U COOJIOAEHHSI HOPM IKOJIOTUYECKOTO
IIOBEJICHUS B OKpPYKAIOILIEH cpele;

paboTatb B TpyHNe C BBIMOJIHEHUEM pAa3IMYHBIX COLUAIBHBIX pOJeH,
IUIAaHUPOBaTh pPa0OTy TPYMIbI, PAUOHAIBHO pacHpelesaTh OOA3aHHOCTH MU
IUITAHUPOBATh JEATEIBHOCTh B HECTAHIAPTHBIX CUTYalUsX, aJleKBaTHO OLIEHUBATH
BKJIa/1 K&KJI0T0 U3 YYaCTHUKOB I'PYIIIbI B PEIICHNE pPaCCMaTPUBAEMOM IPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

Kosau4yecTBO 4acoB DJIeKTPOHHBbIE
HaunMeHoBaHMe pa3iesioB U TeM (uugposbie)
Ne ni/m KonTpoJbHble IIpakTH4eckue
NMporpamMMbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pazgen 1. ®U3UKA U METOAblI HAYYHOI'O ITO3HAHUSA
Bbubmuoreka [IOK
1.1 o 2
M3UKa U METOJIBl HAYIHOTO TTO3HAHUS httos://m.eds00.ru/ 741072
Utoro no pazneny 2
Pa3znen 2. MEXAHUKA
Bbubmuoreka [IOK
2.1 K 5
rHenata https://m.edsoo.ru/7f41bf72
Bubauoreka [JOK
2.2 7
Aumamuica https://m.edsoo.ru/7f41bf72
Bubauoreka [JOK
2.3 3 6 1 1
AKOHPL COXPAHCHIL B MEXAHHIKe https://m.edsoo.ru/7f41bf72
Wroro o pazgeny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOI 9 1 bu6nnorexa [JOK
' TeopUM https://m.edso00.ru/7f41bf72
bubnuorexa [JOK
3.2 O 10 1
CHOBBL TEPMOMHHANIICH https://m.edsoo.ru/7f41bf72
33 ArperarHble COCTOSHUS BEIIECTBA. 5 bu6munorexa [JOK
' ®a30BbIC TEPEX OB https://m.edsoo.ru/7f41bf72



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

Htoro no pazneny

24

Paznea 4. QJIEKTPOJUHAMUKA

4.1 DneKTpocTaTuKa 10 bubanorexa [OK
' HERIP https://m.eds00.ru/7f41bf72
4.2 [TocTrosiHHBIN 2neKTpudeckuil TOK. TOKM B 12 bubnaunorexa [{OK
' pa3IMUHBIX cpefax https://m.eds00.ru/7f41bf72
Utoro no pazneny 22
PeszepBHoe Bpems 2
OBILIEE KOJIMYECTBO YACOB IIO ITPO'PAMME 68



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

11 KJIIACC

KoanyecTBo yacoB J1eKTPOHHBbIE
HaunMeHoBaHMe pa3iesioB U TeM (uugposbie)
Ne n/mn Koutpoabubie | IlpakTuyeckue
NPorpamMMbI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Paznen 1. QJIEKTPOAUHAMHUKA
11 MaruutHoe nose. DNeKTpOMAarHuTHast 11 1 3 bubauorexa [{OK
' MHIYKIHS https://m.eds00.ru/7f41¢97¢c
Utoro no pazneny 11
Pa3nen 2. KOJIEBAHUS 1 BOJTHbBI
21 MexaHu4eCcKrue M AIEKTPOMAarHUTHBIE 9 1 bub6mmorexa [JOK
' KoJe6anus https://m.eds00.ru/7f41c97¢
59 MexaHU4eCcKrEe W DIEKTPOMarHUTHBIE 5 1 bub6mmorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
23 OnTiKa 10 3 Bubauoreka [JOK
https://m.edsoo.ru/7f41c97c
Wroro o pazgeny 24

Pazzen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCHUTEJBLHOCTH

31 OcCHOBBI cIEHAIBHOM TEOpUU 4 1 bu6nnorexa [JOK
OTHOCHUTEIbHOCTHU https://m.edsoo.ru/7f41c97c
Wroro o pazaeny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DeMeHTbl KBAaHTOBOM ONTUKU 6 bubanorexa [OK

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



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

bubmuoreka [IOK

4.2 C 4
TPOCHUE aTOMa https://m.edsoo.ru/7f41c97c
bubmuoreka [IOK
4.3 A 5
TOMHOE S1JIpO https://m.edsoo.ru/7f41c97c
Uroro no pazneny 15

Paznea 5. QJIEMEHTBI ACTPOHOMHUU U ACTPO®U3UKU

5.1 DJeMeHThl aCTPOHOMHUH U acTPO(U3NKU 7 bubniorexa [IOK
https://m.edsoo.ru/7f41c97c

Utoro no pazneny 7
Paznen 6. OBOBLIAIOIIEE IMOBTOPEHHUE

61 | OfoOmaomee nosropene ‘ S———
Wroro no pasneny 4
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosau4yecTBO 4acoB J1eKTPOHHBbIE

Ne Hara nudgposbie

Tema ypoka Kontpoabnsie | IlpakTnueckue
n/n Bcero U3Y4YeHM s oOpa3oBaTesbHbIE

padoThI padoThI
pecypcsl

®du3rKa — HayKa 0 IpUpoJIe.

1 Ha o Me z ol?? 5 A 1 Bubmuoreka [IOK

YHBIC METOJIBI TO3HAHUS
Y A https://m.edsoo.ru/ff0c32e2
OKpY’KaIoIIero Mupa
Ponb u MmecTo pusuku B

) (hopMUPOBaHUU COBPEMEHHOM 1 bubnuorexa [{OK
Hay4YHOW KapTHHBI MUPa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU NEATEIBHOCTH JIIOIEN
MexaHH4YECKOE ABUKECHHUE.

3 OTHOCHUTEIILHOCTh MEXaHUYECKOT O 1 but6mmorexa [[OK
nBrkeHHs. [lepemenienue, CKOpOCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE TIpsIMONTMHEITHOE 1 bu6mmorexa [JOK
IBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE TPAMOJIIMHEITHOE 1 bub6mmorexa [JOK
JIIBYKEHUE https://m.edsoo.ru/ff0c372¢

5 CBoboaHoe najeHue. Y CKopeHue 1 bu6nnorexa [JOK
CBOOOIHOTrO IMaIeHU https://m.edsoo.ru/ff0c39cc
KpuBonuHeitHoe JBUKEHHUE.

7 JBmxkeHrve MaTepuaibHONM TOYKH MO 1 bubamorera LIOK

P https://m.edsoo.ru/ff0c3ada
OKPY>XHOCTH
8 IIpunun otHOCUTENBHOCTH [ anuies. 1 bubmmoreka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

WNuepuunanbHble CUCTEMBI OTCUETA.
ITepssiii 3ak0H HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuina. [Ipunnun

bubmuoreka [IOK

o CYHEPTOSHIHM CHIL BTOpOHﬁaKOH https://m.edsoo.ru/ff0c3be8
Hprotona anst MatepuaibHON TOUKH

10 Tperuit 3axoH HeroToHa s bubnuorexa [{OK
MaTepHAITbHBIX TOUCK https://m.edsoo.ru/ffOc3be8
3aKOH BCEMHMPHOro TaroreHus. Cuia

11 TskecTH. [lepBas kocmuyeckas bubmiorexa IOK

https://m.edsoo.ru/ff0c3d00
CKOpOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bub6mmorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdunuenr tpenus.

13 Cuna cznpomBneH(fI(;i: ;pn I[BI/I)P;(GHI/II/I buGmuorexa [OK

https://m.edsoo.ru/ff0c3f76
TeJa B JKUJIKOCTH WJIM rasze
[ToctynarenbHOE U BpalaTeabHOE

14 JBUKCHHUE a0COIIFOTHO TBEPIOTO Tea. bubnuorexa [{OK
MowmenT cuibl. [1nedo cunel. YcenoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOrO TeNa
NMnynsc MaTepraabHOW TOYKH,

15 CHCTE€MBI MAaTEPUATBHBIX TOYEK. bubnuorexa [IOK
Nmnynec cuibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMmnyibca. PeakTuBHOE ABUIKEHHE
PaGoTa 1 MOIIHOCTD CHITBI.

16 Kunernueckas sHeprus MaTepHaIbHON bu6nnorexa [JOK
tTouku. Teopema 00 U3MEHEHUU https://m.edsoo.ru/ff0c4502
KMHETUYECKON IHEPruun

17 IToTenuuanbHas SHEPTHUS. bubmmoreka [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

IToreHmansHast HEPTUS YIIPYTO

e OpMUPOBAHHON MPYKUHBI.
[ToTennuanbsHas s3HEprus Teaa BOIU3u
MIOBEPXHOCTH 3EMIIU

https://m.edsoo.ru/ff0c461a

18

IloreHuuanbHbIE U HETIOTEHIMAIbHBIE
cuibl. CBsi3b pabOTHI
HEIMOTEHIUAJIbHbIX CHJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEII.
3aKOH COXpaHEHUS MEXaHUYECKON

SHEPTHH

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

19

JlabopatopHas paboTa
«HccnenoBanne cBA3U pabOTHI CHIIBI C
U3MEHEHHEM MEXaHUUYECKOH IHEPruu
TeJla Ha IPUMEpPE PaCTSIKEHUS
PE3MHOBOTO XKI'yTa»

20

KonTponbsnas pabora mo Teme
«Kunemaruka. JlmnamMuka. 3aKOHBI
COXpaHCHUS B MEXaHUKE)»

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

21

OCHOBHBIE TMOJOKEHHS MOJICKYISPHO-
KHHETUYeCKOH Teopun. bpoyHoBCcKOe
nemwkenue. Iudpysus

bubauorexa [JOK
https://m.edsoo.ru/ff0c4dc2

22

XapaxkTrep ABUKEHUS U
B3aMMOJIEMCTBUS YaCTHUL BELIECTBA.
Mopenu cTpoeHus ra30B, KU JIKOCTEH
U TBEPABIX TEN

23

Macca monekyn. KonuuectBo
BeniecTBa. [locTossHHas ABoraapo

24

TennoBoe paBHOBecue. Temmeparypa



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

u eé usmepenue. lllkana Temmneparyp
Henbcus. (c npumenenuem LJI
«Touku Pocta»

WUneanpueiii raz3 8 MKT. OcHoBHOE

bubmuoreka [IOK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHasl TemrepaTypa Kak mepa

26 cpenHell KHHEeTUYECKON 3HEpPTruu bub6mmorexa [JOK
JIBUKEHUS MOJIEKYJ. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knanelpona

27 3akon [lanpToHa. ['a30BbIC 3aKOHBI
JlabopatopHas paboTa

28 «HMccenoBanne 3aBUCUMOCTH MEXKIY
MapaMeTpaMy COCTOSTHUS
pa3peKEeHHOr 0 ra3a»

29 N3omponeccsl B HACaIbHOM I'a3e U UX bubmmorexa [JOK
rpaduuecKoe mpeacTaBICHUE https://m.edsoo.ru/ff0c570e
BuyTpenHss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U

30 crocoOnl €€ m3MeHeHus. KomnuecTBo bub6mmorexa [JOK
TEIUIOTHI ¥ paboTa. BHyTpeHH s https://m.edso0.ru/ff0c5952
SHEPrusi OJHOATOMHOI'O UJEAIBHOIO
laza

31 Buael Tennonepenauun bubmnorexa LIOK

https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMIIOEMKOCTD BEIIECTBA.
bubnuorexa [JOK
32 KonuuecTBo TennoTel npu
. https://m.edsoo.ru/ff0c5¢c36
Teruionepeaaye. AauadbaTHelil mporecce
33 [lepBblii 3aKOH TEPMOJUHAMUKH U €TO bu6nunorexa [JOK

NPpUMCHCHUC K U30IIpoHcccaM

https://m.edsoo.ru/ff0c5efc



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

HeoOpartumocts mporeccoB B

bubmuoreka [IOK

4 .B i

3 HIPHPOAE. DTOPOR 3aKOH https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKHU

35 [Mpunuun nevicteus u K11/ rennosoi bubmuoreka [IOK
MaIluHBbI https://m.edsoo.ru/ff0c600a

36 uxn Kapuo u ero KII/|

37 DKOJIOrHYecKue mpoodIeMbl
TEIMJI0IHEPTCTHKU

38 O6o0marommii ypox «MosexymsipHas bub6mmorexa [JOK
¢u3uka. OCHOBBI TEPMOANMHAMUKH https://m.edsoo.ru/ff0c6938
KonTtponbnas pabora mo Teme

39 «MonekymnspHasi puznka. OCHOBBI bubanorexa [OK

Yp ) https://m.edsoo.ru/ff0c6a50
TEPMOINHAMHUKN»

40 [Tapoobpa3oBanue 1 KOH/ICHCAITUS. bub6mmorexa [JOK
HcnapeHue u KuneHue https://m.edsoo.ru/ff0c63b6
AOGComOTHAasE U OTHOCUTEIbHAS

41 BJIQKHOCTH BO3/1yXa. HachleHHbIi brbamorexa [OK

Ay B https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucrannnueckue u

42 aMmop¢HbIe Tes1a. AHU30TPOIHUS bubnuorexa [IOK
CBOHMCTB KpHCTaLIOB. JXXKuakue https://m.edsoo.ru/ff0c65f0
Kkpuctaisl. COBpeMEHHBIE MaTepHAalIbI
[InaBnenue M KpUCTAIIIU3AIUS.

43 VYaenbHas TemoTa IJIaBICHHS bubanorexa LIOK

8 ' https://m.edsoo.ru/ff0c6708
CyOnumanus
44 VYpaBHeHuUE TEmI0BOro 6agaHca bubamorexa LIOK

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

DJeKTpu3anus Tei. DIEKTPUIECKU

45 I bubnuorexa [JOK
3apsa. JIsa a dJIeK ecK
DAL A3 BUJA SIICKTPHHCCKHIX https://m.edsoo.ru/ff0cébcc
3apsos
IIpoBOOHUKYU, TUAJICKTPHUKU U
46 H(f)n OBOIHUKUA 3a1<opH COXpaHEHUS bubnnorexa HOK
YHpOBOA ’ P https://m.edsoo.ru/ff0cébcc
AIEKTPUIECKOTO 3apsija
BsaumogeiictBue 3apsaoB. 3aKOH
47 Kynona. TouyeuHbIi 31€KTPUUECKUI bubnnorexa OK
Y ’ P https://m.edsoo.ru/ff0c6ce4
3apsia
Hanpsyk€HHOCTB 3JIEKTPUYECKOTO
48 nons. [IpuHuun cynepnosunuu bubnuorexa [{OK
ANEKTpUYECKUX mosei. JInaun https://m.edsoo.ru/ffOc6df2
HaMpsKEHHOCTH
PaGora cut ayeKTpocTaTHIecKoro
49 osst. [Torennman. Pasnoc brbamorexa LOK
moutst. ITorennmann. HOCTH
t https://m.edsoo.ru/ff0c6f00
IIOTEHIINATI0B
IIpOBOIHUKH U JUDIEKTPUKH B
P P Bubauoreka [JOK
50 AJIEKTPOCTATHIECKOM ITOJIE.
https://m.edsoo.ru/ff0c7018
JlmaniekTpudeckas MPOHUIIAEMOCTh
bubauorexa [JOK
51 OnekTpoéMKocTh. KonneHncaro
P A P https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTh TUIOCKOTO
52 KOHJIeHCcaTOpa. DHEPrus 3apsuKEHHOTO bubnnorexa OK
g pa- P P https://m.edsoo.ru/ffoc72c0
KOHJICHCATOpa
53 JlaGoparopnas pabora "U3mepeHue
3JEeKTPOEMKOCTH KOHAeHcaTopa"
54 IIpunHIun AeCTBUS U TPUMEHEHHE

KOHACHCATOPOB, KOIIMPOBAJIBHOI'O



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
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ammaparta, CTpyHHOro pHHTepa.
DneKkTpocTaTHYecKas 3aluTa.
3a3eMiIeHHE 3JIEKTPONpHOOpPOB

55

DJIEKTPUYECKUI TOK, YCIOBUS €TO
cyiectBoBaHusl. [10CTOSTHHBIN TOK.
Cuia Toka. Hanpsixkenue.
Conpotusnenue. 3akon Oma s

ydacTKa LenH. (C IpUMEHEHHEM
obopynoBanus «Touku Poctay)

56

[TocnenoBarenbHOE, TapaIeNEHOE,
CMEIIaHHOE COCANHCHHE
MpoBOIHUKOB. JlabopaTopHas pabora
«/3y4eHne cMEemanHOTrO COeTHEHHSI

PE3UCTOPOB»

Bubmuoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaGoTa u MOIITHOCTB JEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

Bbubmuoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa Juist MOJTHOU (3aMKHYTOM)
anekTpuueckoi nenu. Koporkoe
3ambIkanue. JlaboparopHas pabora
«M3mepenune DJIC UCTOUHHMKA TOKA H
€ro BHYTPEHHETO COIPOTHBIICHHS)

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

59

DneKTpOHHasi MPOBOJAUMOCTD TBEPIBIX
METaJIJIOB. 3aBUCUMOCTD
CONMPOTHUBJIEHUS] METAIIJIOB OT
temnepaTypbl. CBEpXIpOBOAUMOCTh

60

DNEeKTpUYECKUN TOK B BaKyyMe.
CBOMCTBa 3JIEKTPOHHBIX MY4YKOB

61

[HonynpoBogHuku, X coOCTBEHHAs U
npuMecHas npoBoauMocTb. CBoiicTBa
p—n-nepexona. IlonynpoBOAHUKOBBIE

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



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

npuOOpHI

DJIEKTPUYECKU TOK B pACTBOPax U

62 paciuiaBax 3JE€KTPOJIUTOB. 1 bubauorexa [IOK
DNEKTPONUTHYECKAs JAUCCOIMALINS. https://m.edsoo.ru/ff0c82ba
DIIeKTpOan3
DJIEKTPUYECKUI TOK B razax.

63 CaMocTosTeNbHbINA U 1 bu6mmorexa [JOK
HECAMOCTOSITENNbHBIN pa3paa. MomHus. https://m.edsoo.ru/ff0c84ae
IImazma
DnexTpudeckue npudops! U

64 YCTPOMCTBA U UX TIPAKTUYECKOE 1 bub6mmorexa [JOK
npuMeHenne. [IpaBmina TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o06maromuii ypox 1 bubnuorexa [{OK
«DNEKTPOITMHAMUKA)» https://m.edsoo.ru/ff0c88be
KonTponbpHas pabora mo Teme

66 «9Onekrpocratuka. [locTosHHBIN 1 bubnuorexa [{OK
ANIEKTPUYCCKUH TOK. TOKH B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX cpeaax»

67 PezepBHbiil ypok. KonTponpHas 1 bub6mmorexa [JOK
pabota 1o TeMe "DIeKTpoJruHAMHKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHEBIil ypok. O0o0maronuii ypok 1 bub6mmorexa [JOK
no remam 10 knacca https://m.edsoo.ru/ff0c8f6c

OBLIEE KOJIMYECTBO YACOB IIO 68

[NPOI'PAMME
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11 KJIIACC

Kosu4yecTBO 4acoB J1eKTPOHHBbIE
Ne Hara nudgposbie
n/n Tema ypoxa Bcero Konrpoaeure TpakTuyeckue u3ydyeHus | oOpa3zoBaTe/IbHbIE
padoThI padoThI pecypest
[TocTossHHBIE MarHUTHI U UX

1 B3amMojelicTBre. MarHuTHOE II0JIE. 1 Bbubnuoreka [IOK
BexTop MmarauTHoO#M nHAYKUMH. JInHUK https://m.edsoo.ru/ff0c9778
MarHUuTHON HHAYKIIUH
MarauTtHOE TOJIE TPOBOJAHUKA C

5 TokOM. OnsIT Dpcrena. 1 bubnuorexa [{OK
B3anmozeiicTBre MPOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTopHas pabora «M3yuenue 1 1 bub6mmorexa [JOK
MarHMTHOTO TOJISI KaTyIIKA C TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBE MarHuTHOT O MO HA
NpoBOJHUK ¢ TokoM. Cuia Ammepa.

4 JlaGopatopHas pabora 1 1 bubnuorexa [IOK
«UccnenoBanue necTBUsA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOIO MarHuTa Ha paMKy ¢
TOKOM»

JeiicTBHE MATHUTHOTO TTOJISI HA

5 JBIDKYIIYIOCST 3apSIKEHHYIO YaCTHILY. 1 bu6nunorexa [JOK
Cuna Jlopenna. PaGora cuiibt https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DnekTpoMarHutHas MHAYKus. [ToTok 1

BEKTOpa MarHuTHOU nHAykuu. 3/1C



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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UHAYKIUU. 3aKOH 3JIEKTPOMarHUTHOU
naaykuuu dapanes

JlaGopatopHas pabota
«HMccnenoBanue sIBICHUS
3JIEKTPOMAarHUTHON WHIYKIUN

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

NunykTuBHOCTS. SIBIEHUE
camonHaykuuu. JIC caMOMHIYKIMH.
DHeprusi MarHUTHOT O MOJISI KATYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE I0JIE

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

TexHU4EeCKue yCcTpOuCTBa U UX
NIPUMEHEHHE: ITIOCTOSTHHBIE MarHUTHI,
3JIEKTPOMArHUTBI, 3JIEKTPOIBUTaTENb,
YCKOPHUTEIH DJIEMEHTAPHBIX YaCTHII,
MHIYKIIMOHHAs I1eYb

10

O6o6maromuii ypok « MarauTHoe
nose. DJIEKTPOMarHuTHAs WHIYKIIHSD

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

11

KonTponbsnas pabora mo Teme
«MarnuTHOE noJje.
DJEeKTpOMarHuTHasE MHIYKIHSD

Bubauoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CBoOoaHBIE MEXaHUYECKHE
Konebanus. 'apMoHnYecKue
KoJjeOaHus. YpaBHEHUE
rapMOHHMYECKUX KoseOaHuil.
[IpeBpaienue 3nepruu

bubaunoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTopHas pabora
«HccnenoBanue 3aBUCUMOCTH
neproja MaibIXx KojaebaHuil rpysa Ha
HUTH OT JJIUHBI HUTU U MacChl Tpy3a»



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
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14

Kone6atenpubiit koHTyp. CBOOOAHBIE
QJICKTPOMArHuTHLIC KOJIcOaHUA B
U/IeaIbHOM KoJieOaTeTbHOM KOHTYpE.
Amnazorus MEKAY MEXaHUYCCKUMU U

QJICKTPOMAariuTHbIMH KoJIEOaHUSIMU

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

15

®opmyna TomcoHa. 3akoH
COXpaHCHUA SHEPTUU B UACATIBHOM

KoNebaTeIbHOM KOHTYpe

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

16

IIpencraBnenue o0 3aTyxXaronux

KoJeOaHusAX. BeHyX1eHHbIE

MeXaHuYecKue Kojieoanusa. Pe3onanc.

BI)IHY)KI[GHHI:IG SHGKT‘pOMaFHHTHLIe
KoJieOaHus

Bbubmuoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennsblit TOk. CHHYCOUJaTbHBIN
MEPEMEHHBI TOK. MOIITHOCTH
MIEPEMEHHOr 0 TOKa. AMIUTUTYTHOE U
JEMCTBYIOLIEE 3HAUEHHUE CHUJIbI TOKA U
HaIpsHKEHUs

Bbubmuoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpauchopmatop. [IponusBoncTro,
nepenada u norpebiaeHue
3JIEKTPUYECKON IHEPIUU

19

YCTpOHUCTBO U NPAKTHYECKOE
MIPUMEHEHUE NEKTPUUECKOTrO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JeKTponepenay

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

20

DKOJIOTUYECKUE PUCKH MTPU
IIPOM3BOJCTBE AJIEKTPO3HEPTUU.
Kynprypa ucnonp3oBanus



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
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3JIEKTPOIHEPTUHU B TOBCEIHEBHOM
KU3HU

MexaHHn4ueckue BOJIHBI, YCIIOBH
pacnpoctpanenus. [lepuon. CkopocTtb

bubmuoreka [IOK

21
pacrnpocTpaHeHUs U JJIMHA BOJHBI. https://m.edsoo.ru/ffOcca54
[Tomepeunbie 1 POAOIBHBIE BOTHBI
29 3Byk. CkopocTh 3ByKa. [ poMKOCTh bu6mmorexa [JOK
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHBIE BOJIHBI, UX
23 cBoMcTBa U ckopocTh. lllkama bubnmorexa HOK
BOKMCTBA U CK Tb. Hlkan
P https://m.edsoo.ru/ff0ccfe0
AIEKTPOMATHUTHBIX BOJH
[IpuHIUIIBI pagHOCBI3H U
24 TeneBuIeHUs. Pa3Butue cpencts
cBsa3u. Pagnonokanus
o5 Kontponbsnas pabora «Konebanus u bub6mmorexa [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpssmonuHETHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHON cpejie. bub6mmorexa [JOK
TodeuHblli HCTOYHHK CBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpakeHnue cBeta. 3aKOHBI
27 oTpaxeHus cera. [loctpoenue bubanorexa LLOK
p L p https://m.edsoo.ru/ffOcd4e0
n300pakeHUH B IJIOCKOM 3epKajie
IIpenomnenue ceeta. [loaHoe
28 BHYTpeHHee oTpaxkenue. [IpenenbHbiii bu6nunorexa [JOK
YI0JI NOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKeHUs
29 JlaGopartopHas pabota «M3mepeHue bu6munorexa [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
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oKa3aTejiad IpCIOMIICHUA CTCKIIa»

https://m.edsoo.ru/ff0cd67a

JInnzsl. [Toctpoenue nzobpakeHuii B

bubmuoreka [IOK

30 nun3e. DopMmyna TOHKOM TUH3HI.
pMY https://m.edsoo.ru/ffOcddle
YBenuueHue TuH3bI
JlaGopatopHas paboTa
31 «HccnenoBanme CBOWCTB
M300paKeHUH B IMH3AX)
Hucnepcus csera. C0XKHBIN cOCTaB
39 6enoro ceera. L{et. JTaboparopuas
pabora «Habnronenue nucnepcun
CBETa»
WnTepdepennns ceeta. Audpaxmms bub6mmorexa [JOK
33 ;
ceera. [ludpaknuonnas pemérka https://m.edsoo.ru/ff0ced22
34 [TonepedHoCcTh CBETOBBIX BOJIH. bub6mmorexa [JOK
[Monspuzamnus cBera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue mpuOOPHI U YCTPOICTBA U
ycIoBUS MX 0€30MacHOr0 MPUMEHEHUS
['panu1ibl TPUMEHUMOCTH
36 KJIaccuyeckod Mexanuku. [loctynaTsl bub6mmorexa [JOK
CHCIMAILHOW TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIbHOCTH
OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH.
37 3 bubnuorexa [JOK
aMe/JICHHE BPEMEHHU U COKpalleHue
P bath https://m.edsoo.ru/ffOcfa42
JUTHUHBI
DHeprust ¥ MUMITYJIbC PEISITUBUCTCKON
38 C . bubmuoreka [IOK
gacTHIlbl. CBsI3b MAcCChI C JHEpTUEH U
P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUs TOKOS
39 Kontponbsnas pabora «Onrtuxa. bu6munorexa [JOK



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
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OcHOBBI cieaIbHON TEOPUU
OTHOCHUTEIBHOCTH

https://m.edsoo.ru/ff0cf6f0

®otonbl. Popmyna Ilnanka. DHeprus

bubmuorexa [IOK

40
Y UMITyJbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIEI0OBAHUE 516 IIOK
nbanoreka
41 .0 A.T.
porodpexra. Omprrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbI oTtorpdexra. YpaBHEHHE
42 BﬁHmTe(IiSIHa J('Il)j) q)OToaq)pq)eKTa bubanorexa [OK
s ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢orosddexra
Jasnenue ceera. OnwiTe! 11. H.
43 JleGeneBa. X eCKoe JICHCTBHE brbanorexa OK
Ba. XHMHUYECK WCTBHU
A A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHUUECKHE YCTPOWUCTBA U
44 MPaKTHYECKOe TPUMEHEHHE:
(dotodsieMeHT, (OTONATIHK,
COJIHEUHas 0aTapesi, CBETOAM O
45 Pemenue 3amad nmo reme «31€MEHTHI Bubauoreka [JOK
KBAaHTOBOM OITHKH https://m.edsoo.ru/ff0d0302
Mogenp aroma ToMcona. OnbITH
46 Pesepdopaa mo paccessHHIO O-4acTH brbmmorexa LIOK
POOPA P - https://m.edsoo.ru/ff0d091a
[TnanerapHas Mojenb aTOMa
bub K
47 [Toctynater bopa nommorexa 1O
https://m.edsoo.ru/ff0dOafa
N3nydenue u noryomenue GoToHOB
48 MpHU MIepeXo/ie aToMa C OJHOTO YPOBHS bubamorera LIOK
P pexol . A P https://m.edsoo.ru/ff0d0Oafa
SHEpPruu Ha ApYroi. Buabl ciekTpoB
49 BonnoBrie cBoiicTBa yacTull. BoaHbI bubmuoreka [IOK
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ne bpoiina. KopnyckynspHo-
BOJIHOBOM Ayanu3M. CIOHTaHHOE U
BBIHY)KJIEHHOE HM3JTy4YCeHUE

https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PagUOaKTUBHOCTH. OTBITHI
Pesepdopna nmo ompeneneHuro cocraBa
PaIMOaKTUBHOTO U3TyYEHUS

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

51

CaoiicTBa anb(a-, 6era-, raMma-
n3nydeHus. Biusnue
PaAMOAaKTUBHOCTHU HA KUBBIE
OpraHu3MBbl

52

OTKpbITHE IPOTOHA U HEMUTPOHA.
N3otomsl. Anbda-pacma.
DIeKTPOHHBIN M TO3UTPOHHBIN OeTa-
pacmaz. 'aMmma-u3nydeHue

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

53

OHeprus cBsA3M HYKJIOHOB B sJIpe.
Snepusie peakuuu. A aepHbId
peakrtop. [IpoGiemsl, mepCreKTUBEI,
9KOJIOTMYECKHE ACTIEKTHI A1epHOU
SHEPreTUKU

Bubauoreka [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTUIbl. OTKpPHITHE
MO3UTPOHA. MeToabl HAOJIIOJEHUS 1
perucTpanmy 31eMEeHTapHbIX YaCcTHULL.
Kpyraeiit cton « DyHnaMeHTaIbHBIE
B3aumozeicTBusl. EAMHCTBO
(GU3HMYECKO KapTHHBI MUPa

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

55

Bup 38é3gnoro Heda. Co3Be3nus,
SIpKHE 3BE3/IbI, TUTAHETBI, UX BUIMMOE
nemkenne. CoaHeyHas cucreMa



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
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56

Connne. ConHedHass akTHBHOCTb.
Hcrounuk sueprun ConHua u 3B€31

57

3BE3JbI, NX OCHOBHBIC
XapaKTEePUCTUKU. 3BE3bI TI1aBHOMN
rnocienoBaresbHOCTH. BHyTpeHHee
crtpoenue 38€31. CoBpeMeHHbIE
MPEACTABJICHUS O MPOUCXOXKICHUU U

sBosironu CoJiHIa U 3BE3 1

58

Miteunsii Ilyre — Hama ["anmakTnka.
[Tonoxenue u npuxenne ConHua B
l'anaktuke. I'anmaktuku. Y€pHbIe

ABbIPBI B ApaxX raJlakTUuK

59

Bcenennas. Pa3zberanne ranakTuk.
Teopus bonbpmioro B3psiBa.
PenukroBoe msnmydenue.
Meraranaktuka

60

Hepemennsie mpobiaeMbl acTpOHOMHH

61

KoHTtponwsHas pabora « D1eMeHTHI
aCTPOHOMUU U aCTPOYU3UKI»

62

O6o6maromuii ypok. Poib ¢puszuku u
ACTPOHOMHUHU B 3KOHOMHYECKOMH,
TEXHOJIOTHYECKOH, COIUaIbHON U
ATUYECKOH chepax nesaTeIbHOCTH
yeJoBeKa

63

O6o6maromuit ypok. Pois 1 mecto
(U3UKU U ACTPOHOMUHU B
COBPEMEHHOM HayYHOU KapTUHE MUpPaA

64

O6o06maromuii ypox. Ponb




¢usnyeckoil Teopun B (HOPMHUPOBAHUU
npejacTaBieHuil o pusnyeckoin
KapTUHE MUpa

O6o6maromuii ypok. Mecto
¢u3ndecKoil KapTUHBI MUpa B 0011EM

65 1
psAly COBPEMEHHBIX €CTECTBEHHO-
HAy4yHBIX NPEJCTABICHUN O MPUPOJIE

66 PesepBHbIil ypok. MarautHoe nosie. 1
DneKkTpoMarHuTHas UHIYKIUs
PeszepBubIil ypok. Ontuka. OCHOBBI

67 cCHenuagbHON Teopuu 1
OTHOCHUTEIBHOCTH
P 5 . K .

o 963€pHI>II/I ypok. KanroBas ¢uzuka . BuGmorexa LLOK

HICMCHTHL aCTpOHOMITI 1 https://m.edsoo.ru/ff0d1784
acTpo(U3NKU
OBIIEE KOJIMYECTBO YACOB IIO 68
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

» ®usuka, 10 knace/ Kacesano B.A., O01iecTBo ¢ orpaHUYeHHON
0TBETCTBEHHOCTHIO «JIPODA»; AxunonepHoe oOiecTBo «M31arenscTBo
«IIpocBenieHue»

» ®usuka, 11 knacc/ Kacesinos B.A., O011ecTBO C OrpaHUUYEHHOM
OTBETCTBEHHOCTHIO «/J[PODA»; AkiinonepHoe ob1iectBo «3narenbcTBo

«HpOCBGIIIGHI/IG»

METOAUYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJA
[Tporpamma xypca ¢usuku jis 10—11 kimacco. ba3oBsriit ypoBens (aBTop B.
A. KacbsiHOB)

MeTtoaudeckre peKOMEHIAIUY (M MTPAKTUKYM) ITPOBEICHUS JTA00PATOPHBIX
paboT ¢ npuMeHeHrueM obopynoBanus « Touku Poctay

YMK «®usuka. 10 knacc. ba3oBblit ypoBEeHb

1. ®usuka. 10 knacc. ba3oBeiif ypoBeHB. YUEOHUK C DIEKTPOHHBIM
npuioxenuem (aBrop B. A. KacbsiHOB).

2. ®uzuka. 10 kmacc. ba3oBblit ypoBeHb. MeToandeckoe mocodue (aBtop B.
A. KacbsiHOB).

3. ®usuka. 10—11 xnaccel. ba3oBsrii ypoBens. TeTpanb 11 1a00paTOpHBIX
pa6ot (aBTOpHl B. A. Kacesnos, B. A. Koposun).

4. dusmuka. 10—11 kmaccel. ba3zoBsrit ypoBenb. Komriekt TeTpameit aist



KOHTpPOJIBHBIX padoT (aBTop B. A. KacbsHOB)
5. ®usuka. 10 kiace. Jlunaktuyeckue KapTouku-3aaanus (aBTopsl M. A.

VYmakos, K. M. Yako).

YMK «®usuka. 11 knacc. ba3oBblit ypoBEeHb

1. ®usuka. 11 knacc. ba3oBblil ypoBEeHb. Y YEOHHK C 3IE€KTPOHHBIM
npwioxenueM (aBtop B. A. KacesHoB).

2. ®usuka. 11 knacc. bazoBslii ypoBeHb. MeTonuueckoe mocooue (aBrop B.
A. KacwsiHOB).

3. ®usuka. 10—11 knaccel. ba3oBsiii ypoBens. TeTpanb 1uist 1a00paTOPHBIX
pa6ot (aBTopsl B. A. KacesHos, B. A. Koposun).

4, ®uzuka. 10—11 knaccel. ba3osiif ypoBeHb. KoMIuiekT Tetpaaeit 1is
KOHTPOJIBHBIX paboT (aBTOpel B. A. Kacesnos, . B. Urpsimmios).

5. @usuka. 11 knacc. [luakTuueckrue KapTouku-3aaanus (aBTopsl M. A.

VYmakos, K. M. Yakos).

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1 http://nsportal.ru - cormaiibHas ceTh paOOTHHUKOB 0OPa30BaHUS.

2 http://markx.narod.ru/pic/ - pusuka B mkoure.

3 http://festival.1september.ru/articles/ - pectuBanp nmegarornyeckux uaei

«OTKpBITBIA YPOK».


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/

4 http:/lwww.fizika.ru/ - caiit st yuuteneit pU3MKKM U MX YISHUKOB.
5 http://'www.physics.ru/ - maTepuaisl o pu3ukKe.
6 www . ege .edu.ru - uadopmaronssiii mopran EID.

7 http :// school - collection . edu . ru / - egunas komtexius LIOPoB


http://www.fizika.ru/
http://www.physics.ru/

