PABOYAS ITPOT'PAMMA

yueOHoro npeamera «®@usuka. ba3oBblii ypoBeHb»

st oOyyvatomuxcs 10-11 kimaccos



HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢uszuke 0a30BOr0 ypOBHS Ha YPOBHE CpeIHEro oOIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IOJOKEHUN M TPEOOBAHMI K pe3ysbTaTam
OCBOEHHUS OCHOBHOW 00pa3oBaTelibHOW Mporpammel, npenacraBieHHbix B OI'OC
COQO, a Takxke ¢ yudérom enepaiibHOH pabodeil mporpaMMbl BOCHUTAHUS U
KOHUEMIMU TpernojaBaHus ydeOHoro mnpeamera «Pusnka» B 00pa3zoBaTEIbHBIX
Opra’u3anusax Poccniickon ®enepanun, peanu3yoImmux OCHOBHBIE
o0Opa3oBaTeIbHbIE TPOrPAMMBI.

Copepxanue mnporpaMMmbl 1O (QU3MKE HampaBieHO Ha (opMupoBaHHe
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOyvarommxcs 10-11 kiaccoB mnpu
o0yueHuu ux ¢u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CUCTEMHO-/ESITEILHOCTHOTO
noaxoaa. I[Iporpamma mo ¢usmke coorBerctByeT TpeboBanusm DPI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEIMETHBIM pe3yJibTaTaM
oOy4eHHMs, a TaKXKE YUYHUTHIBAET HEOOXOJUMOCTh PEATU3ALMHU MEKIPEAMETHBIX
CBA3€ (PU3MKM C €CTECTBEHHO-HAyYHbIMU Y4Ye€OHBIMM mpeameTramu. B Hel
OTIPE/IETISAIOTCS OCHOBHBIE LIEJM M3Y4YeHHUS (PU3MKH HAa YPOBHE CPEAHEr0 OOIIEero
o0Opa3oBaHMsl, MJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTarnpeMeTHbIC, TpeIMeTHbIC (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHMPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (pr3uku Ha 0a30BOM YPOBHE, B

TOM YHCJIE MTPEIMETHBIE PE3YJIbTATHI 10 roj1aM 00yUEHUs;

e cojepkaHue yueOHoro npeamera « Ou3nkay 1no rojgaMm o0yyeHusl.

®du3rka Kak Hayka o HaubOoJsiee OOLIMX 3aKOHAX MPUPOJbI, BBICTYINAasl B
KayecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. [IIKoIbHBIN Kypc GU3NKH — CUCTEMOOOPA3yIONTUi
JUISl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SIBJIICHWM, HM3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbu3udeckorr reorpadueir W actpoHomueid. Mcmomb3oBaHME W aKTHBHOE
npuMeHeHrue  (U3MYECKUX 3HAHUW  ONpelNesieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMI B cdepe DHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIyYEHUS! HOBBIX MAaTe€pHaloB C 3aJaHHBIMU CBOMCTBAMU WM APYIHX.
W3ydyenne ¢u3MKM BHOCHUT OCHOBHOM BKJaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTHUHBI MUpa OOydaromuxcs, B (GOpMHpPOBAHHWE YMEHUN MNPUMEHSTH
HAYYHBII METO]I TO3HAHUS MPHU BBINOJHEHUU UMU YUeOHBIX HCCIIEJOBAaHUM.

B ocHOBy kypca (usnMku sl YpOBHS CpEAHEro oo01ero oOpa3oBaHUS
MOJIOKEH pAX MACH, KOTOpPbIE MOXHO paccMaTpuBaTh KAaK MNPHUHLMIBI €ro
OCTPOECHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTMYECKU
3aBEpIIEHHBIM, OH COAEPKUT MaTepuai U3 BCEX pa3lesoB (M3UKH, BKIIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (U3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (HU3UKA
o0benUHEH BOKpYr (¢u3nyeckux Teopuil. BemymmuMm B Kypce sBIsieTcs
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
noJe.

Hoes ecymanumapuzayuu. EBEE peanuzanus NOpeanojaracT HUCIOIb30BaHUE
TYMaHUTapHOTO TOTEHIMala (U3MUECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢u3uku ¢ pa3BUTHEM oOOWIeCTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U DKOJIOTHUYECKUMU TIpoOieMamu.

Hoess npuknaonoti  nanpaenennocmu. Kypc ¢Gusuku  mpeamnosaraet
3HAKOMCTBO C IIUPOKUM KPYTrOM TEXHUUYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN
W3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes »skonocusayuu peanusyerTcss TMOCPEACTBOM BBEICHUS DIIEMEHTOB
COJlep)KaHMsl, TOCBAIIEHHBIX HKOJOTMYECKUM MpoOieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKH W TEXHOJIOTMM, a TaKXe O0O0CYKIEHUS
npo0JieM pallMOHAIIBLHOTO MPUPOIOTIONb30BAHMS U SKOJIOIMUECKO 0€3011acHOCTH.

Crep:KHEBBIMHU dJIEMEHTaMU Kypca (DU3UKM Ha YpOBHE CpEIHEro OOIIero
oOpa3zoBaHus SBIAIOTCS (pusmdeckue teopuu (GopMHpOBaHUE MPEICTABICHUN O
CTPYKTYype MOCTpOeHUs1 GU3NYECKON Teopuu, posid (yHIaMEHTAIbHBIX 3aKOHOB U
MPUHLUIIOB B  COBPEMEHHBIX TMPEACTABICHUSIX O MPHUPOAE, TpaHULIAX
OPUMEHUMOCTH TEOpPUH, JJI ONUCAaHUSA €CTECTBEHHO-HAYYHBIX SIBJICHUH U
MIPOIIECCOB).

CucTeMHO-IeSITeIbHOCTHBIN MOJAX0A B Kypce (PM3UKU peau3yeTcsl Mpexse
BCEro 3a CYET OpPraHM3allMU SKCIEPUMEHTAIBHON JEeSATEbHOCTH O0YyYaroLUXCs.
s Ga3oBoro ypoBHSI Kypca (U3HUKM — 3TO HCIOJb30BAHUE CHUCTEMBbI
(pOHTANBHBIX KPaTKOBPEMEHHBIX JSKCIEPHUMEHTOB M J1a0OpaTOpHBIX padorT,
KOTOpBIE B IporpamMme no (pusnke oO0beAMHEHBI B OOIIMA CHUCOK YYEHUYECKHX
MpaKkTUYeCKUx paboT. BrifeneHne B yKa3aHHOM IepedyHe J1abopaTopHBIX padoT,
OPOBOJUMBIX JUJII KOHTPOJS U  OILIEHKH, OCYILIECTBIAETCS y4aCTHUKaAMU
0o0pa3oBaTeIBLHOTO TMpollecca MCXONd U3 OCOOCHHOCTEH IJIAaHUPOBAHHUS U
ocHamleHust kaOunera ¢Qusuku. Ilpu 3TomM obOecreunBaeTCcsi  OBJaJCHUE
OOy4arolMMHUCS YMEHUSIMU NPOBOJUTH KOCBEHHBIE H3MEPEHMSI, HCCIEIOBaHUS
3aBUCUMOCTEN (U3MYECKUX BEIMYMH M TOCTAaHOBKY OIBITOB IO TMPOBEPKE
MPEI0KEHHBIX TUIIOTES.

bonpmioe BHUMaHWE yAENAETCA PELIEHUI0 PAaCYETHBIX W KaueCTBEHHBIX
3amad. [Ipu 3TOM 111 pacd€THBIX 3a/ad MPUOPHUTETOM SIBISIFOTCS 3aJlayd C SIBHO
3aJlaHHOM (PU3NYECKON MOEIBIO, TTO3BOJISIFOIINE TPUMEHSTh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pas3fena Kypca, TaKk M WHTETpUpYyS 3HAHUS W3
pa3HbIX pa3nesoB. [ KayecTBEHHBIX 3a/1ay MPUOPUTETOM SBIISIFOTCS 3aJlaHUS Ha
oOBbsICHEHHE TpOTEeKaHUs (U3MYECKUX SIBIICHUW W TMPOIECCOB B OKpyKarouieh
KU3HHU, TpeOyromue BbIOOpa (Pu3Mueckodl MoAenu Uil CUTyalluu MPaKTUKO-
OpHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DI'OC COO k wmaTepualbHO-
TEXHUYECKOMY OOECeYeHHI0 Yy4eOHOro Tmpoliecca 0a30BbId ypOBEHb Kypca
(hU3UKHN HA YPOBHE CpeHEro o0IIero o0pa3oBaHusl TOJKEH U3Y4aThCsl B YCIOBUSAX
MpeAMETHOrO0 KaOWHeTa (U3WKU WIM B YCIOBUSX HHTCTPUPOBAHHOTO KaOWHETa
MPEJMETOB E€CTECTBEHHO-HAYYHOTO IMKia. B kaOunere (U3MKU TOKHO OBITH
HeoOxXoIUMoe JlabopaTopHOe O0O0OpYyIOBaHUE [Jisi BBINOJTHEHUS YKa3aHHBIX B
mporpamMme 1o GU3HKE YICHHUCCKUX MPAKTHYECKUX padOT M JIEMOHCTPAIMOHHOE
o0opyIoBaHUE.

JlemoHcTpanimonHoe oOopyaoBaHue (opMupyercs B COOTBETCTBHUH C
OPUHIIMIIOM MHUHUMAJIbHOM JOCTATOYHOCTH U  OOECHEUYMBAET IMOCTAaHOBKY
MEPEUYNCIICHHBIX B TporpaMMe 10 (DU3UKE KITIOYEBBIX JICMOHCTpAIUNA IS
WCCJICIOBAHMSI  M3Y4YaeMbIX  SIBIIGHUA W  MPOIECCOB, HOMIUPHUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TIPUMECHEHHI.

JlabopaTopHoe o00OpynoOBaHHE MJiS YUYEHUYECKHX MPAKTHYECKUX padboT
dbopMupyeTCcs B BUAE TEMAaTHYECKUX KOMIUIEKTOB M 00€CIeunBaeTCsS B pacdére
OJTHOTO KOMIUIEKTa Ha JBYX OOyYarOmmuXca. TeMaTHYecKhe KOMILIEKTHI
71a00paToOpHOTO OOOPYMOBAHHUS JOJKHBI OBITh TIOCTPOSHBI HAa KOMILUICKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUE ITU(POBBIX JIAOOpaTOPUIA.

OCHOBHBIMHU TICIISIMH H3y4eHUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISTFOTCSI:

e (QopmupoBaHue wuHTEpeca M CTpEeMJICHUS OOYYAIOMIMXCS K HayYHOMY
U3YYEHUIO TMPUPOJbI, PA3BUTUE HMX MHTEIUICKTyalbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHUE
MCCJIEI0BATEIFCKOTO OTHOIICHUSI K OKPYKAIOIUM SIBIICHUSIM;

e (opMupoBaHME HAy4YHOTO MHUPOBO33PEHHS KaK pe3yibTaTa HU3YYEHUS
OCHOB CTPOCHHMS MaTepuu U (pyHIaMEHTATBHBIX 3aKOHOB (PU3UKH;

e (QopmupoBanue yMeHUN OOBSCHATH SBJICHHUS C HCIOJb30BAaHUEM
bU3HYeCKUX 3HAHUHN U HAYYHBIX JJOKA3aTEIbCTB;

e (opmMupoBaHue TpPENCTABICHUNA O PONH (PUIUKU IS PA3BUTHUS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHH.

JlocTikeHne ATUX 1eneld 00ecreunBaeTcsl pemeHneM CISAyIOMnuX 3a1ad B

mpoIiecce 3ydeHus Kypca (GU3UKH Ha YPOBHE CPETHEro 001ero oopa3oBaHus:



e mpuoOpeTeHue CHUCTEMBI 3HAHUU 00 obmux  (usmyeckux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpHUsIX, BKJTFOYAS MEXaHUKY,
MOJIEKYJIIPHYIO (PU3UKY, BJIEKTPOJUHAMHKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (QopmMupoBaHue yMEHUN TPUMEHATH TEOPETUUYCCKUE 3HAHWS IS
oObsicHEeHHUS (PU3NYECKUX SBICHUW B TPHUPOAC U JUIsl TPUHATUS
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHON KU3HH;

e OCBOEHME CIOCOOOB pEIIEHUs pa3IUYHbIX 337a4 C SBHO 3a/laHHOMN
buznyeckoil MoneNbIo, 3aJay, MOAPa3yMEBAIONINX CAMOCTOATEIbHOE
co3fanue GU3NUECKOW MOJIENIN, aIEKBAaTHON YCIOBUSIM 3a]1a4H;

e TMOHMMaHHUE (U3MYECKUX OCHOB M MPUHIUIIOB JACUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUSA HA OKPYKAIOLLYIO
cpeny;

e OBJIAJICHUE METOJAMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUSI U TMPOBEIICHHS
(bu3HYEeCKUX SKCIEPUMEHTOB, aHalIW3a W HHTepIrpeTanuu UHbOpMaIli,
OTpPEENICHHS JOCTOBEPHOCTHU MOITYYEHHOTO pe3yJIbTata;

e CO3JaHUE YCIOBUU JUIA Pa3BUTHsS YMEHUU IPOEKTHO-HCCIIEIOBATEIBCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wusyuenune ¢usuku (0a30BbI ypOBEHB) HA YPOBHE CpPEIHEro OOIIero
oOpazoBanus oTBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 4aca B HEJENI0), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraemeiii B mporpamMme 1o (QuU3MKE TMepeueHb J1abopaTOpHBIX U
NPAKTUYECKUX paboT SBIAETCA PEKOMEHJOBAaHHBIM, YYMTENb JelaeT BbIOOD
MPOBEJICHUsT J1a0OpaTOPHBIX PabOT M OMNBITOB € YYETOM WMHAUBUIYaTbHBIX
0COOEHHOCTEH 00yUYaOIIUXCSI.



COILEPKXAHUE OBYUYEHUA
10 KUIACC

Pasznen 1. ®u3nka u METOAbI HAYYHOI'0 O3HAHUS

®usnka — Hayka o mnpupone. HayuHble MeTOABI NMO3HAHUS OKPYKAKOLIETO
mupa. Ponp JSkcrepuMeHTa W TEOPUM B IPOLIECCE TO3HAHMS IMPUPOIBI.
OKCHEpUMEHT B (PUBHKE.

MopnenupoBanue (U3MYECKUX SBJICHUNA M mpoueccoB. HayuHble Trumoresbl.
du3nyeckue 3aKOHbl U TeOpUH. ['paHHIbl TPUMEHUMOCTH (DPU3UUYECKUX 3aKOHOB.
[TIpuHIUIT COOTBETCTBUSL.

Ponb u mecTto ¢u3uku B (OPMUPOBAHUU COBPEMEHHOW HAYYHON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOJIEH.

Jlemoncmpayuu

AHanmoroBele W NHUQPPOBBIE W3MEPUTEIBHBIE MPUOOPHI, KOMITBIOTEPHBIC
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe ABUWKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBUKECHHS.
Cucrema orcué€ra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeHsIsE CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MAaTEepUAIbHOW TOYKHM, MX IPOEKLUHMH HAa OCH CHUCTEMBI KOOpAMHAT.
CnoxeHue nepeMenieHuil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MpsMOiMHEtHoe nBmxkeHue. ['paduku
3aBUCHMOCTH KOODJIHMHAT, CKOPOCTH, YCKOPEHHS, IyTH W [EPEMEIICHUS
MaTepUaJIbHON TOYKH OT BPEMEHHU.

CBoOoaHoe nazieHue. Y CKOpeHne cBOOOHOTO MaJICHUS.

KpuBonnHeitHoe  nBukeHue. J[BUKEHHE  MaTepUAIbHOW  TOYKU IO
OKPYXHOCTH C IMOCTOSIHHOM MO MOJYJIKO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JTUHEHAS
ckopocTb. [lepros u yactora oOpaieHus. LieHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuyeckne yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
IBUKEHUE CHAPSAJO0B, LEITHBIE U PEMEHHBIC MTEPEIaYN.

Jlemoncmpayuu

Mopnene cucTteMbl OTCYETA, WIUTFOCTPALMS KWHEMATHYECKHX XapaKTEPHUCTHUK
JBUKCHMUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM IPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3yX€e U B Pa3pEKEHHOM ITPOCTPAHCTBE.

Habmionenue ABMKEHUs Tena, OPOIIEHHOTO MOJ YIJOM K TOPU3OHTY HU
TOPU30HTANBHO.



N3mepenne yckopeHusi CBOOOTHOTO TIafCHHUS.

Hanpasnenue ckopoct Ipu ABUKEHUHU 10 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomol

N3ydyeHrne HEpaBHOMEPHOTO IBHXKEHUS C LIEIBbIO ONPENCIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIEHUS MEXAY IIyTAMH, IPOWJICHHBIMU TEJIOM 34
NOCJIEIOBATENbHBIE PABHBIE IPOMEXKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JIBM>KEHUH C HAYAJIbHOW CKOPOCTBHIO, PABHOU HYJIIO.

N3ydeHne nBUKEHNs IapUKa B BSI3KOW KUIKOCTH.

N3yuenue aBuxeHuUs Tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunuun  otHocutTenbHOCTH  ['anmuned. IlepBeit  3akoH  HeroToHa.
NHepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uuun cuil. Bropoit 3akon HeroToHa
IUIsl MaTepUaIbHOM TOUKU. TpeTuit 3aKkoH HproTOHA [U1s1 MaTepUaIbHbBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumima Ttsoxectu. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, CKoJbxkeHus1, kauenust). Cumna tpenusi. Cyxoe
Tpenue. Cuiia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokos. Koagduiment tpeHus.
Cuiia conpoTUBIIEHUS NPU JIBUXKEHUU TEJa B dKUJKOCTH WIIH Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT cHJIbI OTHOCUTEIBHO OCH BpamieHus. llnedo cumnbl. YcnoBus
paBHOBECUSA TBEPAOIO TEA.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE MPUMEHCHUE: MOAIIUITHUKH,
JIBU>KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenue uHepuuu.

CpaBHeHHE MacC B3aUMOJECHCTBYIOIIUX TEI.

Bropoii 3akon HerotoHna.

N3mepenue cu.

CroxeHune CuiL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT nehopmaruu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIBbEME U TTaJICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOTO TeNa. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenue aBuxeHus: Opycka 1mo HaKJIOHHOM MIIOCKOCTH.



UccnenoBanre 3aBUCMMOCTH CWJI YNPYTOCTH, BO3HHKAIOMIMX B MPYXKUHE U
PE3MHOBOM 00pasiie, OT uX JaedopMaruu.

UccnenoBanne yciaoBUMl paBHOBECHS TBEPAOTO Tejla, HMEIOIIETO OCh
BpaIlEHUS.

Tema 3. 3axkonvt coxpanenus 6 mexanuke

Nmnynsec MatepuaibHOM TOYKHM (Tena), CUCTEMbl MaTepUAJIbHBIX TOYEK.
Nmnynbe cWiibl 1 WM3MEHEHUE HMITYJIbCa TeJla. 3aKOH COXPAaHEHHS HMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

Pabota cuiabl. MOIITHOCT CHUTHI.

Kunernueckass 3Heprusi MarepualibHOW TOUYKH. Teopema 00 HW3MEHEHHH
KMHETUYECKOW SHEPTUM.

[ToTenunanbHas SHEPTHUs. [TorenuuanbHas SHEPTUs yIOpyro
nebopMupoBaHHON  mpykuHBL.  [loTeHIManpHas  SHEprus Teina  BOIU3HU
MOBEPXHOCTH 3EMIJIH.

[ToreHuuanbHple W HEMOTCHUUAJIbHBIE  CHJIBIL. CBsi3p  paboTHI
HEMOTEHIMAIBHBIX CHUJI C M3MEHEHHUEM MEXaHMYECKOW JHEPruM CHUCTEMBI Tell.
3aKOH COXpaHEHUS MEXAaHUYECKON SHEPIUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue yCTpoWCTBa M MPAKTUUECKOE MPUMEHEHUE: BOJOMET, KOMED,
MPY>KUHHBIN MTUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIIMATBHOM YHEPTUM B KUHETHYECKYIO U OOpPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonol

N3yuyenue aOCOMIOTHO HEYNPYroro yjapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MasSTHUKOB.

UccnenoBanue cBsizM pabOThI CUJIBI ¢ U3MEHEHUEM MEXAaHUYECKOW IHEPTUH
TeJla Ha MIPUMEPE PACTIKEHUSI PE3UHOBOTO KTy Ta.

Paznen 3. MoJsiekyasipHasi pu3uKa ¥ TEPMOAMHAMUKA

Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUUECKOU Meopul

OCHOBHbBIE TOJIOKEHUSI MOJIEKYJSPHO-KUHETUYECKON TEOPUHM U MX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. uddysus. Xapaktep IBUKEHUS U
B3aUMOJECHCTBHUS YACTHL BellecTBa. MOJENM CTPOECHHUS Ta30B, XKUIAKOCTEH U
TBEPJBIX TEJI U OOBICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsl Mosiekys. KonnuectBo BemiectBa. [locTosiHHast ABoraapo.

TermmoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp
[lenbcus.



Mopens  upeanpHoro raza. (OCHOBHOE  YpaBHEHHE  MOJIEKYJISIPHO-
KHHETHYECKOW TEOpPUH HUACAIbHOTO raza. AOCONIOTHAs TeMIepaTrypa Kak mepa
CpeIHEN KWHETHUYECKON DSHEpPruy TEIUIOBOrO JBMXKEHUs uvacTul rasza. Illkama
temneparyp KenpBuna. ['a3oBble 3akoHBI. YpaBHeHMEe MenaeneeBa—KianepoHa.
3akon JlanbToHa. M3omporiecchl B UA€anbHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BemecTBa. ['paduueckoe mpelcTaBieHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
nzo0apa.

TexHuyeckne yCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JIMCKPETHOE CTPOEHHE BellecTBa, QoTtorpaduu
MOJIEKYJI OPTaHUYECKUX COCIUHEHMUI.

OmnpiTel 10 MU Py3un KUAKOCTEH U Ta30B.

Mopenbs OpOyHOBCKOTO JIBUKEHUS.

Monens onbita LlITepha.

OnbITHI, JTIOKa3bIBAIOIIIHE CyIIECTBOBAHUE MEXKMOJIEKYJIIPHOTO
B3aUMOJICHCTBHUSI.

Mogenb, HILTIOCTPUPYIOIIas TPUPOLY AABICHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUTIOCTPUPYIOIINE YPAaBHEHHUE COCTOSHMS HMJICAJbHOIO rasa,
M30MIPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

Onpenenenue Macchl BO3QyXa B KJIACCHOM KOMHAT€ Ha OCHOBE HM3MEPEHHUI
00bEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKIY MapaMETpaMU COCTOSTHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepmonnHamuueckass cucremMa. BHYTpeHHSsE SHEpPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U crioco0bl €€ n3meHenus. KonnuectBo TermnoThl U paboTta. BHyTpeHHss
SHEpPrus  OJHOATOMHOIO  MACAJIBbHOrO  rasa. Buael  Temonepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3TyYeHUE. Y IeJbHAsI TEMIOEMKOCTh BELIECTBA.
KonnuecTBo TEIIOTH pH TEIIONEpeIaye.

[lonsitue 006 ammabatHoM mpouecce. IlepBblii 3aKOH TEPMOJIMHAMUKH.
[Ipumenenne mepBOro 3aKOHAa TEPMOJWHAMHKH K H3omporeccam. [ 'padudeckas
WHTEpHpeTanus padoThl rasa.

Bropoii 3akon Tepmogunamuki. HeoOpaTtuMocTh MpoiieccoB B NPUPOIE.

TemnoBble  mamuHbl.  [IpyHOMIIBI  IEWUCTBUS — TEIUIOBBIX  MAIHWH.
[IpeoOpa3zoBaHust SHEPrUM B TEIUIOBBIX MammHax. Koaddummert mone3Horo
nercTBus TeruioBord MammHbL. [lukn KapHo u ero ko3¢uIMEHT m0JIe3HOTO
JeHCTBUS. DKOJIOTUUECKHE MPOOIEMBI TETIOPHEPTETUKH.



TexHuyeckne YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEllb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOIWIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

N3MeHeHre BHYTpEHHEW »HEpPrUM Teja MPU COBEPIICHUH pPabOThI: BBUIET
npoOKku u3 OyTBUTIKM TIOJA JCUCTBHEM CXATOTO BO3/yXa, HarpeBaHue 3gupa B
JATYHHOU TPYyOKe MyTEM TpeHHs (BUICOIEMOHCTPAIINS).

N3menenue BHyTpEeHHEH dHEpTruM (TeMIiepaTyphl) Tela Ipy Terionepeaye.

OneIT 1Mo anauabaTHOMY PACHIMPEHHUIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoii TypOWHBI, IBUTATEINISI BHYyTPEHHETO CTOPAHMS, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomol

N3mepenne yaenbHON TEMI0EMKOCTH.

Tema 3. Acpecammuvie cocmosanun eewyecmea. Dazoevie nepexoovl

[TapooOpa3oBanue u koHnaeHcauus. Vcnapenue u kunenue. AOConOTHAsS U
OTHOCUTENbHAs BIAXHOCTh BO3QyXa. HacklmeHHsld map. YjenbHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBJICHUS.

Teépnoe Teno. Kpucranmnudeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctamioB. Kungkue kpuctamwisl. CoBpemeHHble MaTepuaibl. [lnaBnenue u
KpUcTayuM3anus. Y aelbHas TerioTa miasieHus. Cyonumanusi.

VYpaBHeHHE TETUIOBOTO OanaHca.

TexHuyeckre yCTpOMCTBA W MNPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KaJTOPUMETP, TEXHOJIOTHUHU TMOJIYYSHHUs] COBPEMEHHBIX MAaTEepUasoB, B
TOM YHCJI€ HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenue npu mnoHM>XKEHHOM JIaBJICHUU.

Cnioco0bl U3MEpPEHUS BIIAYKHOCTH.

HabGnronenune HarpeBaHus U MJIABJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JIeMOHCTpalusi KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3mepeHrie OTHOCUTENIbHON BIaKHOCTH BO3/1yXa.

Paznen 4. DaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
OnekTpu3anust Tej. OJIEKTPUYECKHM 3apsan. J(Ba Buaa dIEKTPUYECKUX
3apsAa0B. IIpOBOJHUKH, TUANIEKTPUKM W TOJYIPOBOJHUKH. 3aKOH COXPaHEHUs
AIIEKTPUYECKOTO 3apsja.



BsaumopaeiictBue 3apsoB. 3akoH Kyiiona. ToueuyHblil 2JIEKTPUYECKHI 3apsi.
Onektpuueckoe mojne. Hanpsok€HHOCTh  AnekTpuueckoro moid.  [IpuHuun
CYHEPHO3ULHUN ANEKTPUUYECKUX MOJieH. JIMHUM HanpsyKEHHOCTH 3JIEKTPUUYECKOTO
TOJISL.

Pabora cun  osnektpocratudeckoro  moss.  I[lorenuwman.  Pa3sHocTh
MOTCHIMANIOB. [IpOBOOHUKM W JUANEKTPUKU B DJIEKTPOCTATUUYECKOM IIOJIE.
JlusnexkTpuyeckasi MPOHULAEMOCTb.

DnekTpoéMKOCTh. KonaeHcarop. DIeKTpOEMKOCTh TIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOT0 KOHACHCATOpA.

TexHuueckue yCTPOMCTBA M IIPAKTUYECKOE MPUMEHEHHUE: DSIIEKTPOCKOIL,
ANEKTPOMETpP, DIEKTpOCTaTHUeCKas 3allluTa, 3a3eMJICHHE DJIEKTPONpUOOpOB,
KOHJEHCATOp, KOMUPOBAJIBHBIN aIllapar, CTPyHHbINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIMII IEUCTBUS 3JIEKTPOMETPA.

B3anmoneiicTBue Ha3IEKTPU30BAHHBIX TEJ.

DIIEKTPUUECKOE TOJIE 3aPSKECHHBIX TEI.

[IpoBOIHUKH B 3JIEKTPOCTATUUECKOM IIOJIE.

DneKTpocTaTuyecKas 3amuTa.

JINDNEKTPUKH B AIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIIOCKOTO KOHAEHCATOpa OT  IUIOLIAIH
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUAJIEKTPUUYECKOW TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCATopA.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomol

N3mepenune 3neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. llocmoannwtii 31ekmpuueckuii mok. Toku é paznuunplx cpeoax

DONEeKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
Ncrounuku Toka. Cuia Toka. [locTosHHBIN TOK.

Hanpsoxenne. 3akon OMma 171 yyacTka LEeTu.

DONEKTPUUECKOE COMPOTUBIICHUE. Y ACIbHOE COMPOTUBJICHUE BELIECTBA.
[TocnenoBarenpHOE, MapajuIeIbHOE, CMEIIAHHOE COCIMHEHUE TPOBOJHUKOB.

PaGora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MoimHOCTb
AJIEKTPUYECKOTO TOKA.

DONEKTPOJBIKYILA CUJIa U BHYTPEHHEE COMPOTUBICHUE HCTOUYHHMKA TOKA.
3axon Oma st TOJTHOM (3aMKHYTOM) iieKTpruyeckoi 1enu. KopoTkoe 3aMmbIkaHue.

ONEeKTpOHHAs  MPOBOJAMMOCTb  TBEPIBIX  METAUIOB.  3aBUCUMOCTH
COINPOTHUBIICHUS METAJIJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTD.

DNEeKTpUUECKU TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX IMYYKOB.

[TomynpoBOIHUKH. CobcTBeHHas 151 IIpUMECHAas MIPOBOAUMOCTh
noJynpoBOAHUKOB. CBoiicTBa p—n-niepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.



DOnexkTpuyeckuid TOK B pacTBOpax M paciulaBaX  3JIEKTPOJUTOB.
DNEeKTpOIUTHYECKAS TUCCOLUALINS. DIEKTPOIH3.

OneKkTpuueckuid TOK B ra3zax. CaMOCTOSITEIBbHBIA M HECAMOCTOSATEIbHbBIN
pazpsan. Monuus. [lnazma.

TexHuueckre yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETD,
BOJIBTMETP, PEOCTaT, HWCTOYHHKU TOKa, OJJIEKTPOHArpeBaTeNIbHbIE TPHOOPHI,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYyMHBIN JTHO/I,
TEPMUCTOPBI U POTOPEZUCTOPHI, TOTYIPOBOAHUKOBBIN AHO/I, FaJbBAHUKA.

Jlemoncmpayuu

N3mepeHne Cuitbl TOKa U HaIPSKEHMUS.

3aBUCHMOCTbh COINPOTHUBIICHUS LWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TTOTIEPEYHOTO CEUYCHHS U MaTepuaa.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[Ipssmoe wu3MepeHue dIEeKTPOABMXKYIIEW cuibl. KopoTkoe 3aMblKaHue
raJlbBaHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIIEHUS.

3aBUCHUMOCTb CONIPOTHUBIIEHUS METAJJIOB OT TEMIIEPATYPBI.

[IpoBOIMMOCTB JIEKTPOIUTOB.

HckpoBoii pa3psil ¥ MPOBOAUMOCTD BO3/1yXa.

OaHOCTOPOHHSSI TPOBOAUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomol

N3ydeHne cMEmaHHOro COEINHEHUS PEZUCTOPOB.

N3mepeHne 35IeKTPOABUKYILIEH CUJIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaOmnronenue aiextposusa.

MexnpeaMeTHble CBSI3H

Nzyuenue xkypca gusuku 6a3oBoro ypoBHs B 10 kjacce oCyIIECTBISETCS C
y4ETOM COJEPIKATEIbHBIX MEXIPEAMETHBIX CBA3€H C KypcaMH MaTeMaTHKH,
OHOJOrMU, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meowxcnpeomemnvle nowsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4HOIO
MO3HAHUA: SIBICHWE, HAay4YHbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, YKCIIEPUMEHT, MOJICTUPOBAHNE, MOIEIb, U3MEPEHUE.

Mamemamuka: pelieHue CUCTEMbl ypaBHEHUM, JMHEHHas (yHKIMS,
napabona, runepooia, ux rpa@uKd U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX IIPOEKIUH HA OCH KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonocus: mMexaHnueckoe IBHXKEHHE B KMBOM mpupoje, nuddysus, ocMoc,
TEII000MEH >KUBBIX OPraHU3MOB (BUIBI TEILJIONEPEIayH, TEIIOBOE PAaBHOBECHE),
ANEKTPUUYECKUE SIBJIICHHS B dKUBOU MPUPOJE.



Xumus: TUCKPETHOE CTPOCHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb
BEILIECTBA, MOJIApPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEH H
ra3oB, JJICKTPUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJIUTHYECKAsl JUCCOLMALNS,
raJbBaHHKA.

l'eoepagpus: BAaXXHOCTH BO3/lyXa, BETPHI, 0apOMeETp, TEPMOMET.

Texnonozus: npeoOpa3oBaHUE JBMKEHUN C HCIHOJIb30BAaHUEM MEXaHU3MOB,
y4€T TpEHHUs B TEXHUKE, NOALIMIIHUKHA, WCIIOJIb30BAHUE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYIHE), JBUraTelb BHYTPEHHETO
CrOpaHus, mapoBasi TypOHHa, OBITOBOW XOJOIMUIBHHUK, KOHIUIIMOHEP, TEXHOIOTUU
IIOJIy4YE€HHUs] COBPEMEHHBIX MATEPUAIIOB, B TOM YHCJIE HAHOMATEPUAIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHArPEBATEIbHBIE npuodopkI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, TATbBAHUKA.

11 KJIACC

Pasznen 4. DaekTpoauHamMuKka

Tema 3. Macnummnoe none. IneKmpomacHuUmMHAas UHOYKUUA

[ToctostHHBIE ~ MarHUTHl.  B3anMOJEMCTBUE  IIOCTOSAHHBIX  MAarHUTOB.
MarautHoe mone. Bexkrop MarmuTHOM uHaykuumu. I[IpuHomn cynepro3uuuu
MAarHUTHBIX MOJie. JIMHMM MarHuTHOM WHAYKUMU. KapTuHa JWHUA MarHUTHOU
WHAYKIHAH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarauTHOE T1I0J€ MPOBOJHHMKA C TOKOM. KapruHa IMHUNA HWHAYKIHA
MAarHMTHOTO TOJIS JUIMHHOIO IIPSIMOIO IPOBOJHHUKA U 3aMKHYTOTO KOJIBLIEBOI'O
MPOBOJIHUKA, KATYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanumoaeicTBue npoBOAHUKOB C
TOKOM.

Cuiia Amniepa, €€ MOyJib U HalpaBJICHUE.

Cuia Jlopenua, €€ MOJlyJib U HarpaBlieHUE. J[BUKEHUE 3apSKEHHON YaCTULIbI
B OJJHOPOJHOM MarHuTHOM IMoJje. PaGota cunbl JlopeHia.

SIBmeHne neKTpoMarHWTHOM MHAYKOMU. [IOTOK BEkTOpa MarHUTHOU
UHIYKIUU. OJIEKTPOJBIKYIIASA Cula HWHIYKIUH. 3aKOH 3JIEKTPOMAarHUTHOM
unayknun dapajes.

BuxpeBoe nsnexkrpudeckoe moje. IDIEKTPOABMKYILIAS CWiIa HUHAYKIUU B
MIPOBOJIHUKE, IBUAKYIIEMCS MTOCTYIATENBHO B OJTHOPOJHOM MAarHUTHOM MOJIE.

IIpaBuno Jlenua.

NHOyKTUBHOCTh.  SIBJIGHME CAaMOWMHIYKIMHU. OJIEKTPOJBHXKYILAs  Ccuja
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKA C TOKOM.

DIEKTPOMArHUTHOE MOJIE.



TexHudyecknue YCTpOMCTBA M NPAKTUYECKOE NPHMEHEHHE: IOCTOSIHHBIE
MAarHuThl, JJEKTPOMArHUTHI, JJIEKTPOIABUraTElb, YCKOPUTEIHM JJIEMEHTAPHBIX
YaCTHUL], UHAYKIIMOHHAsSI TI€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MArHUTHBIM MOJIEM.

JIMHUM MHIYKIMA MAarHUTHOTO TOJIA.

B3aumopenictere 1ByX NpOBOAHUKOB C TOKOM.

Cuna Amrnepa.

JerictBre cuibl JIOpeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME AIIEKTPOMArHUTHOW UHIYKIIUU.

ITpasuno Jlenua.

3aBUCUMOCTD 3JIEKTPOABMKYILIEH CHIIbI MHAYKIIMU OT CKOPOCTH M3MEHEHMS
MAarHUTHOTO IOTOKa.

SIBiIeHNE CaMOUHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopmusie padomul

N3ydeHne MarHuTHOTO IOJISA KaTYIIKH C TOKOM.

HccenenoBanye neMCTBUs IOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBIeHUs 3JIEKTPOMArHUTHOM UHAYKLINH.

Pa3nen 5. KosieOanus U BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUmMHbLE KOJ1I€OAHUA

KonebarenprHast  cucrema. CBoOOAHBIE  MEXaHUYECKHE  KOJeOaHUI.
I'apmonnyeckue konedanus. Ilepuox, wacrora, amrmummryga v (aza xoseOaHUU.
[IpyxuHHBIN MassTHUK. MareMaTH4eCKHM MasTHUK. YPAaBHEHHE TapMOHHYECKHX
kosieOanuii. [IpeBparienue sHeprun Npyu rapMOHUYECKUX KOJICOAHMSIX.

Konebarenpubiii koHTYp. CBOOOJHBIC 3JIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KO0JIEOATEIbHOM KOHTYpE. AHAJIOTUsI MEXIYy MEXaHWUYECKUMU H
ANEKTPOMAarHuTHBIMU KoJiebanusimu. @Dopmyna Tomcona. 3akoH COXpaHEHUs
SHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYPE.

[IpencraBnenue o 3aTyxaromux KojiebaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanus. Pezonanc. BeIHYX/I€HHBIEC 2JIEKTPOMATrHUTHBIEC KOJICOAHMUS.

Ilepemennpiii TOK. CHUHYyCOMAQIbHBIM TEPEMEHHbIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKa. AMIUIMTYIHOE€ W JICHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIPSKEHUS.

Tpanchopmarop. IIpousBoACTBO, Niepeaadya U MOTpeOICHUE IIEKTPUUECKOM
SHEPIruMu. JKOJIOTMYECKUE PUCKU IMPHU MPOU3BOJCTBE AMEKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEITHEBHOM )KU3HH.



TexHudyeckne yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHUE: JIIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, JJUHHUU JJIEKTPOIIEpeaay.

Jlemoncmpayuu

UccnenoBanre mnapaMeTpoB KoJjieOAaTeTbHOW CHUCTEMBI (TIPY>KUHHBIA WM
MaTeMaTU4eCKU MasTHUK).

Hab6mronenue 3aTyxarmmx KojaeOaHmii.

UccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaOnronenue pezonanca.

CB0OOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHus!.

OcumnorpaMmsl (3aBUCUMOCTH CHUJIBI TOKA M HANPSDKEHUS OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUI.

Pe3oHanc mnpu mOCIEIOBATENBRHOM COEIMHEHUU PE3UCTOpPA, KaTyIIKH
MHJIyKTUBHOCTH U KOHJIEHCATOpA.

Mogenb IMHUU AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

UccnenoBanne 3aBUCUMOCTH TIEpUOa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH U MacChl Tpy3a.

HUccnenoBanne I1EepeMEHHOr0 TOKa B LENM W3  IOCIENOBATEIbHO
COEIMHEHHBIX KOHAEHCATOPa, KAaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUNHbLE 80IHbL

MexaHnuueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepumon. CkopocTb
pacrpocTpaHeHus U JyiMHA BoJiHbL. [lomepeuHble W MOPOJOJIBHBIE BOJHBI.
WNurtepdepenius u iuppakius MeXaHU4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkoOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUSA U3IYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentauus BektopoB E, B, V B anexktpomarautHoii BoiHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, MpeJoMIIeHUe, MOoIspu3auus, AUGpaKius,
unrepdepeniuss. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

[IIxana >ME€KTPOMArHUTHBIX BOJIH. [[puMeHeHue 3JeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIMIBI pagnuOCBsI3U U TeNEeBUACHUS. Pannonokanus.

DIIEKTPOMATHUTHOE 3arpsI3HEHNE OKPYKAIOIIEH CPEIbI.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHCHHUE: MY3bIKAJIbHbBIC
MHCTPYMEHTHI, YJIbTPAa3ByKOBasi IUArHOCTMKA B TEXHUKE M MEAMIIMHE, pajaap,
paauonpuéMHUK, TeeBU30p, aHTeHHa, TenedoH, CBY-neun.

Jlemoncmpayuu

OO0pazoBaHue U paCIPOCTPAHCHUE TTONIEPEUHBIX U MPOIOTHHBIX BOJIH.

Konebmromeecs Temo Kak HCTOYHHK 3BYKa.

HabGmronenue orpaxkeHus: M MPeIOMIICHUS] MEXaHUYECKHUX BOJIH.



Hab6mronenune natepdepennnm u qudpakiuy MEXaHUIECKUX BOJTH.

3BYKOBOW PE30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYJIOM H
4acTOTOM KoJeOaHUM.

UccnenoBanne  CBOMCTB  JJIEKTPOMArHUTHBIX  BOJIH: OTpaXEHUE,
MpesioMJICHUE, MO pu3alus, Tudpakius, UHTephepeHITus.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsMoiMHEWHOE pacnpoCTpaHEHUE CBETa B
oaHopoiHOM cpeae. JIyu cBera. ToueuHbIld HCTOYHUK CBETA.

OTtpaxkenne cBera. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHne n3oOpaxeHuit B
IJIOCKOM 3€pKaJe.

[Ipenomienue cBera. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCONIOTHBIN MOKa3aTeNb
npenoviieus. llonmHoe BHyTpeHHee oTpaxeHue. IlpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaXKEHHUSI.

Hucnepcust ceeta. CioxHbIi coctaB Oenoro cBeta. LIBer.

ColOuparome u pacceuBarolde JUH3bL. ToHkas JuH3a. DOKyCHOE
pPacCTOSIHME W ONTHYECKas CHila TOHKOM JuH3bl. IlocTpoeHue n3oOpaxeHUil B
coOuparolux U paccenBaromux TuH3ax. dopmyna TOHKOW JUH3BI. YBelIUYEHUE,
aBaeMOe€ JINH30i1.

[Ipenenbl IpUMEHUMOCTH T€OMETPUUECKON ONTUKHU.

BonnoBast ontuka. Wurtepdepenuus cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOEHWS MaKCUMyMOB M MHUHUMYMOB B HWHTEpP(EPEHIIMOHHON
KapTUHE OT JBYX CUH(A3HbIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakus cBera. JudpakuuonHas pemérka. YcIoBUE HAOIIOICHUS
[VIaBHBIX ~MAaKCMMyMOB IpH NAJ€HHUM MOHOXPOMAaTHYECKOrO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE IMPUMEHEHHE: OYKH, JIyIa,
doToammapar, TPOCKIIMOHHBIA aImapaT, MHUKPOCKON, TEJIECKOI, BOJOKOHHAsS
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TTOJSIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pacCIpOCTPAaHEHUE, OTPAKEHUE U TNPEIIOMIICHHE CBETA.
OnTuyeckue mpuoOpBHI.

[TomHOE BHYyTpEHHEE OTpakeHne. Moiesb CBETOBOA.

HccnenoBanrie cBOMCTB N300paKeHUM B JTMH3AX.

Mojenu MUKpPOCKOIIA, TEJIECKOIIA.

Hab6mronenune naTepdepenHnm cpera.

Hab6mronenune nudpaximu ceera.

HabGmronenue nucnepcuu cBera.



[TomyyeHnune cnekTpa ¢ TOMOLIBIO TPU3MBL.

[Toyyenue ciekTpa ¢ mMOMOIIbIO JUGPAKIIUOHHON PEIIETKY.
Hab6mronenue nonsipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmusie padbomul
N3mepenue nokaszarens npeoMIICHUS CTEKIIA.
HccnenoBanrie CBOMCTB N300pakeHUH B TMH3AX.
Hab6mronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI cienMAJILHON TEOPUU OTHOCUTEJIbHOCTH

I'panuubpl  IPUMEHMMOCTHM  KJIacCMYeCKOM  MmexaHuku.  [loctynarsel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJIS CKOPOCTH
CBETA B BaKyyMe€, IPUHIIUI OTHOCUTENBHOCTH DUHILITEMHA.

OTHOCHUTEIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHHU U COKpAICHUE
JUIAHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHUIBI.

CBs13b MacChl C JHEPTUEN U UMITYJILCOM PEJIATUBUCTCKOM YaCTHUIIbl. DHEPTHUS
ITOKOS.

Pazgen 7. KBantoBas pusuka

Tema 1. Dnemenmul KBAHMOBOU ONMUKU

®dotonbl. ®opmyina [lnanka cBsa3u sHepruu PoToHa ¢ €ro YacToTou. DHeprus
Y UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gorodrddexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dotorpdekra. YpaBuenue DinmTeitHa st hotodddexra. «KpacHas rpanumar
dhoroaddexra.

JlaBnenue ceeta. OnwiThl 1. H. JIleGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHuueckre yCTpoiCTBA M MPAKTHUECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboTonaTuMK, COTHEUHAs OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®o1o3¢h(DHEeKT Ha YCTAaHOBKE C IIMHKOBOM TJIACTUHOM.

UccnenoBanne 3akoHOB BHeHEro GporoaddexTa.

CBeToaunon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopna mo paccessHuIO o -4acTHIL.
[Lranerapnas mopens aroma. Ilocrymarel bopa. M3nmyuenue wu morjounieHue
(OTOHOB MpU MEPEexXoe aToMa C OJHOIO YPOBHSI SHEPrMM Ha Jpyroil. Bunel
criekTpoB. CIEKTp YpOBHEM SHEPruu aToMa BOJIOPO/Ia.



BousHoBbIe cBolicTBa yactull. Bosnsl ne bpoins. KopryckynsipHO-BOJIHOBOM
Iyaau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3IyYCHHE.

TexHuueckne yCTpPOMCTBA U NPAKTUYECKOE NIPUMEHEHHUE: CIIEKTPabHbIN
aHanu3 (CIEKTPOCKOII), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmroienue nuHeRvaThiX CIEKTPOB U3TyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomol

HaOnronenue nuHeRyaToro crekrpa.

Tema 3. Amomnoe aopo

OKCHEpPUMEHTHI, JOKa3bIBAIOIINAE CIOKHOCTb CTPOCHHs sapa. OTKpeITHE
paauoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuro  cocraBa
paanoakTUBHOTO u3iydeHus. CBoiictBa anbda-, Oera-, TramMma-U3Iy4YEHUS.
Bisinue paanoakTHBHOCTH Ha )KUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHA W HeWTpoHa. Hykionnas moxens sigpa ['eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino saapa. M30Tormsl.

Anbda-pacnag. ONEKTPOHHBIM W TO3UTPOHHBIM Oera-pacman. ['amma-
U3ITy4eHHE. 3aKOH PaJIMOAaKTUBHOIO pacraja.

DOHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT macchl sipa.

SAnepusbie peakuuu. [lenenue u CUHTE3 AIEp.

Anepusiii peaktop. Tepmosinepubiit cunTe3. [IpoOnemMbl U TEPCHEKTUBHI
AJIEPHOM SHEPTETUKHU. DKOJOTUYECKUE ACTIEKThI IIEPHOU SHEPTETUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTonbl HAOJIIOACHHS U PETUCTPALIUU SJIEMEHTAPHBIX YACTHII.

@dyH1aMeHTaJIbHbIe B3aUMOJeHCTBUA. EQMHCTBO (pu3nuecKkoil KapTUHBI MUpA.

TexHu4yeckne yCTpOHWCTBA U MPAKTUYECKOE IPUMEHEHME: TO3UMETP, KaMmepa
Bunbcona, siaepHbIit peakTop, aToMHas 6oM0a.

Jlemoncmpayuu

CUY€TunK MOHU3HUPYIOIINX YACTHLI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanre TpeKoB 4acTHIL (TI0 TOTOBBIM (oTorpadusim).

Paspaesn 8. DiieMeHTHI aCTPOHOMUM U acTPOGU3MKH

Otanbl pa3BuThs actpoHomuu. [IpuknaaHoe 1 MUPOBO33PEHUYECKOE 3HAUYCHUE
aCTPOHOMMUH.



Bun 3Bé3pnoro neba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHIAMMOE
IBUKECHHE.

ConHeunas cucrtema.

Connue. ConHewyHass akTUBHOCTh. Mctounumk sHeprunm ConHua U 3BE3A.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J[MarpaMma «CHEKTpalbHBIM Kiacc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOW MOCIEI0BATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBY» ISl 3BE3] TJIABHOM NOCJENOBATENbHOCTH. BHyTpeHHEEe cTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXO0XKACHUU U dBoitonnu CoJHIAa U
3BE3]1. DTambl )KU3HU 3BE3].

Mineunbiii I[lyts — Hama ['anaktuka. Ilonoxenue u nBuwkeHue CoJsiHIA B
lNanaktuke. Tunsl ramaktuk. PaguoranakTuky v kBazapbl. YEpHBIE IBIPHI B Sapax
rajakTHUK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa006ma. Pazberanue ramakTuk.
Teopus bonbsmoro B3peiBa. PeMkTOBOE M3IyYeHHUE.

MacirabHas ctpyktypa Beenennoit. MertaranakTuka.

Hepeménnrie mpobsieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HaGmronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITHIOTEPHBIX
NPWIOKEHUHN I ONpe/ieSICHUs MOJIOKEHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3aus1 CEBEPHOIO MOJyIIapHs U IPKUE 3BE3MBI.

Habmonenus B Teneckon JlyHsl, mianet, Maeunoro Ilytu.

O6o0maromniee NOBTOPEeHUE

Ponb Qu3uku M acTpOHOMHM B DKOHOMHYECKOW, TEXHOJOTUYECKOH,
COITMATILHOM M dTUYECKOM cepax AesTeTbHOCTH YEJIOBEKa, POJib U MECTO (PU3UKHU
¥ aCTPOHOMHH B COBPEMEHHOM Hay4yHOU KapTHHE MUpa, POJIb PU3NUECKON TeOpUU
B (GOpPMHpPOBAHUM TPEACTABICHUN O (PU3UYECKON KapTHUHE MHpPA, MECTO
(bu3nYecKoil KapTUHBI MHpa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABIEHUMN O IPUPOJIE.

MesknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHs B 11 kimacce OoCyIecTBISIETCS C
y4ETOM COJEPKATEIbHBIX MEXIPEAMETHBIX CBA3€H C KypcaMH MaTeMaTHKH,
OMOJOrMU, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorxcnpeomemnvle nowsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAay4HOIO
MO3HAHUA: SIBICHWE, HAay4YHbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJIEHUE, YKCIIEPUMEHT, MOJICTUPOBAHNE, MOIEIb, U3MEPEHUE.

Mamemamuka: peumieHHE CHCTEMBl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GyHKIUA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUIECKOE
TOXJECTBO, BEKTOPbI U UX MPOEKUHWH HA OCU KOOPAMHAT, CIOXKEHHE BEKTOPOB,



MIPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIUMN, NpHU3HAKU MOJ00US TPEYroJIbHUKOB,
OTIpeJIeNICHHE TUIONIA/IN TIIOCKUX (PUTYp U 00BhEMA Tell.

buonocus: »nexTpudeckue SBICHUS B JKMBOW Tpupojie, KojieOaTeabHbIe
JIBUKEHUS B )KUBOM MPUPOJAE, ONITUYECKUE SBJICHUS B JKUBOU MPUPOJE, ACUCTBUE
paanauy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOCHUE aTOMOB Y MOJICKYJI, KPUCTAJIIMYECKasi CTPYKTypa TBEPIBIX
TeJ, MEXaHU3Mbl OOpa30BaHUS KPUCTAULINYECKOM PEMIETKH, CIEeKTPAIbHBIN
aHaJIu3.

l'eoepaghus: marHWTHBIE TIOMIOCA 3€MJIM, 3aJIKA MarHUTHBIX Py,
(dhoTochEMKa 3eMHOM IMMTOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSCCHHUIA.

Texnonoeus: JNWUHAM DIEKTPONEpPEAdY, TEHEPATOpP MEPEMEHHOTO TOKa,
3JIEKTPOJIBUTATENb, WHAYKIHUOHHAs II€Yb, pajap, PaauoONpUEMHUK, TEIEBU30D,
anteHHa, tenedon, CBY-neub, MPOEKIMOHHBIA anmapar, BOJOKOHHAsl OITHKA,
coJiHeYHasi barapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
O®U3UKE HA YPOBHE CPEJHEI'O OBHIETI'O OBPA3OBAHUA

OcBoenne ydeOHoOro mpenmera «®Pusmka» Ha YPOBHE CPEIHETO OOIIEro
oOpazoBaHus (0a30BbI YPOBEHB) JOJKHO OOECICUUTH JOCTHXKEHHE CIIETYIOIINX
JUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIngHOCTHBIE PE3yJbTAaThl OCBOCHUSI yUeOHOro rnpeamMera «Pu3nkay T0IKHBI
OTpaXaThb TOTOBHOCTh M CIIOCOOHOCTh OOY4YaloOlIUXCA PYKOBOICTBOBATHCS
chopMHUPOBAHHOKW BHYTPEHHEH TO3WIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YyOEXKJIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHMCKOro OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONBbITA U OMNbITA JIEITEIBHOCTH B MPOLIECCE PEaM3alMi OCHOBHBIX HAIPaBJICHUN
BOCHUTATEIIbHON AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:x1aHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMKU 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUIICKOTO OOIIECTBA;

NPUHATHE  TPAJUIHMOHHBIX  OOIIEYEIOBEYCCKMX TI'yMAaHUCTHYECKUX M
JNEMOKPATUUECKUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JCSTEIBHOCTh B MHTEpPECAX TPaxJaHCKOIO
o0111ecTBa, y4acTBOBaTh B CAMOYIIPABJICHUHU B 00pa30BaTebHON OpraHU3alINMY;

YMEHHUE B3aUMOJEHUCTBOBATH C COLMATIbHBIMA UHCTUTYTaMHU B COOTBETCTBHUU C
X QYHKIUSIMU U Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTApHOM U BOJIOHTEPCKOU IESATEIBHOCTH;

2) IaTPMOTUYECKOI0 BOCIIUTAHUSA:

c(hopMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMH WUJICHTUYHOCTH,
aTpUOTHU3MA;

LIECHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHUKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(hOopMHUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, ITHYECKOTO ITOBEJICHUS;

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIE peIIeHUs,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHCIE B
NESITENILHOCTU YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaJa B MIOCTPOCHUE YCTOMUYUBOTO OYyAyIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIIFOUYAsl ICTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIEro (pU3nIecKoil HayKe;



5) Tpy10BOr0 BOCIMTAHMS:

MHTEpPEC K Pa3IUuHbIM cdepaMm MnpodhecCHOHANIBHON IESTEIHHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PM3UKOM M TEXHUKOW, YMEHUE COBEPILATH OCO3HAHHBIN BHIOOD
Oynyuieit mpodeccun 1 peanru30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC TLJIAHbL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30oBaHUIO U caMOOOpa3oBaHHUIO B 00JIaCTH
(U3HUKY HA TPOTSHKEHUN BCEH KU3HH,

6) 3K0J10TNYeCKOr0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTh JKOJIOTHUECKOW KYJIbTYPhI, OCO3HAaHHE TJI00aTBHOTO
XapakTepa IKOJOTUIECKUX TIPOOIIEeM;

IUIAHUPOBAHUE W OCYIIECTBJICHUE JICUCTBUU B OKPYKAKOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOTO Pa3BUTHS YE€JIOBEUYECTBA;

pacIIMpEeHHUEe OIbITa JEATCILHOCTH JKOJOTHYCCKON HAMpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 0 (PHU3UKeE;

7) UEHHOCTH HAYYHOI'0 IO3HAHMSA:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NICCKON HAYKH;

OCO3HAHHWE IIEHHOCTH HAy4YHOW JESITEIbHOCTH, TOTOBHOCTH B IMpOIIECCEe
u3ydeHus: (UBMKKA  OCYIIECTBISATH  MPOCKTHYHD M HCCIEIOBATEIBCKYIO
NS TENbHOCTh UHJIMBUIYAILHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YYeOHbIE 1eHCTBUS
ba3oBbie Jilornyeckue aeicTBuA:
CaMOCTOSITeTLHO  (OpMyIMpOBaTh W aKTyalIM3UpOBaTh  MpoOsemy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpPENEHATh LENU AEATEIBHOCTH, 33JaBaTh IApamMeTpbl W KPUTEPUHU HX
JIOCTHIKEHUS,
BBIABJISITH  3aKOHOMEPHOCTM W IIPOTHBOPEUMS B  PaCcCMATPUBAEMBIX
(hUBUYECKUX SIBICHUSX;
pa3palatThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a HUMEIOIIUXCS
MaTEepUATbHBIX U HEMATEePHAIbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTUBHI B JICATEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LIEJISIM, OLIEHUBATh PUCKU MOCJIEACTBUM JEATEIbHOCTH;
KOOPAMHUPOBAaTH M  BBHIMOJHATH pabOTy B  YCIOBUSX  PEAbHOIO,
BHPTYaJIbHOI'O U KOMOMHHUPOBAHHOT'O B3aMMOJICHCTBHS,
pPa3BUBATh KPEATUBHOE MBIIUICHHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciieoBare/bCKue JelMCTBHA:



BJIQ/IETh HAYYHOM TEPMHHOJOTHEH, KIIOYEBHIMU TOHSATHSIMH U METOAaMHU
(bu3HYecKoi HayKH;

BJIa/IETh HaBbIKAMU YUEOHO-HUCCIEA0BATEIbCKOM U MPOESKTHOU NIEATEIbHOCTH
B o0siactu (pU3MKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peUIeHHs 3a7ad (PU3MUECKOTO COJEp’KaHus, MPUMEHEHHUIO Pa3INYHbIX
METOJIOB MO3HAHUS;

BJaJI€Th BHUJIAMU JCSATEIBHOCTA IO TOJYYEHUID HOBOTO 3HAHMS, €ro
WHTEPIIPETalluy, MPEOOPa3OBAHUIO W MPUMEHEHHWIO B Pa3IMYHBIX YYeOHBIX
CUTYaIUsIX, B TOM YHUCJIE TIPHU CO3JJaHUH YUEOHBIX MPOEKTOB B 001acTH (DU3HKH;

BBISIBJISITH NIPUYMHHO-CJICACTBEHHBIE CBSI3M U aKTyaJlM3UpOBaTh 3aj4auy,
BBIIBUTATh TUNOTE3y €€ pelleHUs, HaXOAUTh apryMEHThl IJis J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh TMOJYYCHHbIE B XOJE pEUIeHHs 3a7aud pe3yJbTaThl,
KPUTHYECKH OIIEHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSX;

CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOM
AESITeNbHOCTH, B TOM YHCIIE IPU U3YYCHUH (PU3HKY;

JaBaTh OLEHKY HOBBIM CUTYAaIlUsIM, OLIECHUBATh MPUOOPETEHHBIH OIIBIT;

YMETh TEpPEHOCUTh 3HaHUs 1O (U3MKEe B TNPAKTUYECKYI0 001acTh
KHU3HEICATEIHLHOCTH;

YMETh MHTEIPUPOBATH 3HAHUA U3 PA3HbIX MPEIMETHBIX 00IacTeH;

BBIJIBUTaTh HOBBIE UJIEH, MpeJlaraTb OPUTHHAIbHBIEC MTOAXO0AbI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE allbTEepPHATUBHBIE PEIICHUS.

PabGora ¢ unpopmaumeii:

BJIa/IETh HABBIKAMH MOJY4YeHUS WH(POPMAlUU (PU3NYECKOTO COACPKAHUS U3
UCTOYHUKOB Ppa3HbIX TUIIOB, CAMOCTOSITEIbHO OCYILIECTBISTH IOUCK, aHalu3,
CUCTEMATHU3ALMI0 U HMHTEpPIpEeTaluio UHGOpPMAIMU pa3IuYHbIX BUAOB U (opm
MPEICTABICHNUS;

OLIEHHBATH JOCTOBEPHOCTh HH(OPMALINH;

UCIIOJIb30BaTh  CpeACTBA  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTUI B PEIICHWU KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpraHU3allMOHHBIX
3a7ad ¢ CcOONI0OJIeHHEeM TpeOOBaHUN HSProOHOMHUKU, TEXHUKH OE€30MaCHOCTH,
TUTUEHBI, pecypcocOepexeHHs, TMPaBOBBIX M JTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOTO COJACPKaHUS B Pa3IUYHbIX (opMarax c
y4€TOM HazHaYeHHsI MHPOPMAITUHU U LIEJCBOW ayJUTOPHH, BRIOUpPAs ONTUMATBHYIO
dbopMy mpeacTaBIEHUS U BU3yalTu3alliu.

KoMMyHUKaTHBHBIC YHMBEpPCaJIbHbIe Y4eOHbIC 1eHCTBHS:



OCYIIECTBIIATH OOIIEHUE HA YPOKaX (PU3UKHU U BO BHEYPOUHOU JCATEITHHOCTH;

pacrio3HaBaTh MPEANOCBUIKM  KOH(MIUKTHBIX CHUTyalldd W CMATYaTh
KOH(JIMKTHI;

Pa3BEPHYTO U JIOTMYHO H3J1araTb CBOK TOYKY 3PEHHUS C HUCHOJb30BAHUEM
S3BIKOBBIX CPEACTB;

MOHUMATh W MCIIOJIb30BaTh MPEUMYILECTBA KOMAHAHOW M WHIWBHAYaJIbHOU
padoTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUI € y4&€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKIOI0 WICHA KOJIJIEKTUBA;

NPUHUMATh [EJIM  COBMECTHOM  JIESTEJIbHOCTH, OPraHU30BbIBAaTH U
KOOPJIMHUPOBATh JECUCTBUA II0 €€ JIOCTHUKEHUIO: COCTABIATH IUIAH JACHCTBHM,
pacrpenensaTh pojid ¢ Y4€TOM MHEHHMH YYaCTHUKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOI paboTHI;

OILICHMBAaTh KAa4eCTBO CBOEr0 BKJIAJa M KaXJIOT0 YYAaCTHHKA KOMAaHIbI B
OOIIUIA pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

NpeaaraTb HOBBIE NPOEKTHI, OLECHUBATH MAEU C TO3ULUHUH HOBU3HBI,
OPUTHHAJILHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHUE B PAIUYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUECTBO U BOOOpakeHHE, ObITh MHUIIUATHUBHBIM.

PeryasiTuBHbIEe YHUBEpcaabHbIe yueOHbIE el CTBUSA
Camoopranusanus:

CaMOCTOATENILHO OCYLIECTBJISATh MMO3HABATENIbHYIO JESITEIbHOCTh B 00JacTH
(GU3MKK W aCTPOHOMHUH, BBISABIATH MPOOJIEMBI, CTaBUTh U (POPMYJIUPOBATH
COOCTBEHHBIC 3aJ1a4H;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PEIICHUS PAacUYETHBIX M KaueCTBEHHBIX
3aJlay, TUIaH BBIMOJHEHUS MPAKTUYECKON pabO0ThI C YUETOM MMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLEHKY HOBBIM CUTYaIUsIM;

paciupsTh paMKU y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANIOUYTEHUH;

JieNiaTb  OCO3HAHHBIA BBIOOp, apryMeHTUpoOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh PUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO DJPYAMIIMH B 00JaCTH
(U3HKH, TOCTOSIHHO MOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, YJMOIMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTYallUSIM, BHOCHUTb KOPPEKTUBBHI B JAESITEIHHOCTD,

OLIEHHUBATh COOTBETCTBUE PE3YIbTATOB LEIISIM;



BIIAJICTh  HABBIKAMHM  TIO3HABATENHLHON  pediiekcud  KaK  OCO3HAHUS
COBEpIIAEMbIX JIEUCTBHM ¥ MBICTUTENBHBIX TIPOILECCOB, WX pE3YyJIbTAaTOB U
OCHOBAHU;

WCITOJIB30BaTh MPUEMBI peIIEKCHH TSI OIICHKU CUTYaIllH, BEIOOpa BEPHOTO
pEIICHMS;

YMETh OIIEHWBATh PHUCKH W CBOECBPEMEHHO IPUHUMATh PEIIEHUS MO HX
CHUKECHUIO;

MPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pPe3yIbTaTOB
TESTEHHOCTH;

MPUHUMATh ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

OpUHUMAaTh MOTHUBBI M AapryMEHTbl JAPYTMX NPH aHalu3e pe3yJbTaToB
TESATEIHHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIHOKH.

B mporecce nocTikeHUs] TUYHOCTHBIX PE3YJIBTATOB OCBOEHHUS MPOTPAMMBI
no ¢u3MKe 9 YPOBHA CcpeaHero oOiiero oOpa3oBaHUA Yy OOydYarOIIUXCS
COBEPIICHCTBYETCS AMOITMOHAIbHBIN WHTEIUICKT, TIPEAIOIar Ao A
c(hOpMUPOBAHHOCTD:

CaMOCO3HaHUsl, BKIIFOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE IMOIIMOHATILHOE
COCTOSIHUE, BUJETh HAMPABICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CEpHI,
ObITh YBEPEHHBIM B ce0¢;

CaMOpETYyJIMPOBaHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIOCOOHOCTh aJalTUPOBAThCA K
AMOIMOHATILHBIM U3MEHEHUSIM U MPOSIBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKIIIOYAIOIICH CTpEMJICHHE K JTOCTH)KCHHIO 1IETH U
yCcrnexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHUE JEHCTBOBATH HWCXOJS M3 CBOUX
BO3MOKHOCTEH;

AMIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh IMOIIMOHATILHOE COCTOSIHUE
IpYTUX, YYUTBIBATh €r0 TIPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHHUSI
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, TIPOSABIIATh HHTEPEC U pa3peiiaTb KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATBI
K koHny oOyuenus B 10 kiacce npeaMmeTHbIE Pe3yJbTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y 00YUAIOUINXCS YMEHHIA:
J€MOHCTPUPOBAaTh Ha MPUMEPAX POJib U MECTO (U3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpPaA, B PA3BUTUU COBPEMEHHOU TEXHUKU WU
TEXHOJIOTUH, B IPAKTUYECKOUN ACATEIBbHOCTH JIOACH;



YUUTBIBATh TPAHULBl NPUMEHEHUS M3YYEHHBIX (DU3MYECKUX MOJEIEH:
MaTepuajbHas TOUKa, HHepLUalbHasg CUCTEMa OTCUYETA, aOCONIOTHO TBEPAOE TEIO,
UCabHBIN Ta3, MOJIEIN CTPOCHHUS T'a30B, KUAKOCTEH W TBEPIBIX TEJ, TOUCUHBIH
ANEKTPUUECKHUH 3apsij] NPy PEIIeHUH PU3NYECKUX 3a]1ay;

pacno3HaBaTh (PU3NUYECKUE SIBICHUS (TPOIECCHI) U OOBICHITH UX HA OCHOBE
3aKOHOB MEXAHMKH, MOJIEKYJIIPHO-KUHETUYECKON TEOpUU CTPOCHHMs BEUIECTBA U
ANEKTPOJUHAMUKHN:  PaBHOMEPHOE M  PABHOYCKOPEHHOE  MPSMOJIMHEHHOE
JIBUKEHUE, CBOOOJHOE TMaJeHuEe TeJ, ABMKEHUE [0 OKPYKHOCTH, HHEpLus,
B3auMojeiicTBue Teln, quddy3us, OpOyHOBCKOE TBUKEHHE, CTPOCHUE KUIAKOCTEH
U TBEPIBIX TEJ, U3MEHEHHE 00bEMA Tell MPU HAarpeBaHUM (OXJIAKIEHUHU ), TEIIIOBOE
paBHOBecHE, UCIApeHUe, KOHACHCAIMs, TUIaBJIEHUE, KPUCTAJUIM3alUs, KUIICHHE,
BJIQYKHOCTh BO3/yXa, MOBBIIICHUE AABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
COoCyle, CBSI3b MEXKIy IapaMeTpaMu COCTOSIHUS Ta3a B  HM30IpOlieccax,
AIIEKTPU3aLUs TEJ, B3aUMOJECICTBUE 3aPs/I0B;

ONMKCHIBATh MEXAHMYECKOE JIBM)KEHHME, MCIOIb3ysl (PU3MYEcKrue BEIUYMHBI:
KOOpJIMHATa, MYTh, MEpPEMEIICHHe, CKOpPOCTb, YCKOpPEHHE, Macca Teja, CHIa,
UMITYJIbC TeJla, KHHETHYECKasl YHEPrusi, MOTEHIMAIbHAS JHEPrusi, MEXaHU4ecKas
pabora, MexaHW4YecKass MOIIHOCTh; TPH OINUCAHWU TPABUIBHO TPaKTOBAThH
(Gu3HYEeCKUil CMBIC HUCHOJIb3YEMbIX BEJIMYMH, WX OO0O3HAUEHUS UM €IUHMUIIbI,
HaxXoJUTh (OPMYJIbl, CBSA3BIBAIOIINE JNAHHYIO (DU3MYECKYIO BEIMYHUHY C JPYTUMHU
BEJIMYMHAMU;

ONMCHIBATh M3YYEHHBIE TEIUIOBBIE CBOMCTBA TEI M TEIJIOBBIE SIBICHMS,
UCTIONIb3Ys (U3MYECKUE BEIWYMHBL: JaBJICHHE Tas3a, TeMIeparypa, CpeIHss
KMHETHYECKasi HEPrusi XaOTUUYECKOrO JIB)KEHHSI MOJIEKYJI, CpEIHEKBaJApaTUuYHas
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSSI 3HEprus, pabora rasa,
KOA(p(QUIIMEHT TMOJIE3HOTO JEWUCTBUS TEIJIOBOIO JBHUTaTels; MpH OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PUBMUECKHN CMBICT HCMOIb3YEMbIX BEIUYMH, HUX
0003HAaYeHUsT W EeAUHUIBL, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JAHHYIO
bu3nYeCcKyr0 BEIMYUHY C APYTUMHU BEJIHUUHNHAM;

ONMCHIBATH U3YYECHHBIE FIEKTPUUYECKUE CBOMCTBA BEIIECTBA U NICKTPUUYECKHE
ABJICHUS (ITPOLIECCHI), UCTIONB3Ysl (PU3NYECKUE BETUUYMHBI: AJIEKTPUUECKHUI 3apsi,
ANEKTPUUECKOE T0JIe, HANPSHKEHHOCTD MMOJISl, MOTEHUUAN, pa3HOCTh MOTEHIIUAIIOB;
OpU ONUCAHWM TPABWIBHO TPAKTOBATH (PU3MUECKHI CMBICI HCIOJIb3YEMbIX
BEJIMYMH, MX OOO3HAYeHMs] U EIUHMIIbBI; YKa3bIBaTh (OPMYIIbI, CBSI3bIBAIOIINE
JaHHY10 (U3HYECKYIO BEIMYHUHY C APYTHUMH BEIMUYUHAMY;

aHANM3UPOBaTh (PU3UYECKHE TMPOLECCHl U SIBJICHUS, UCIONb3Ys (PU3NUECKHE
3aKOHBI U NIPUHLMIBL: 3aKOH BCeMUPHOro Tsarorenus, I, I u 111 3axkonsr HeroToHa,
3aKOH COXPAHEHUs MEXAHWUYECKOW DSHEpPruHM, 3aKOH COXPAaHEHUs MMILYJIbCa,
OPUHIMI CYNEPHNO3ULUUA CUJI, TPUHIIMI PABHOMPABUS MHEPLMAIBHBIX CHCTEM



OTCU€Ta, MOJIEKYISIPHO-KMHETHUECKYIO TEOPUI0 CTPOCHHS BEILECTBA, Ia30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETUYECKOW SHEPIMM TEIUIOBOTO ABUKEHHUS MOJIEKYJI C
aOCOJIFOTHOM TeMIIEpaTypoy, NEPBbIA 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPaHEHUS
ANEKTPUUECKOTO 3apsia, 3akoH KylloHa, TpW 3TOM pa3idyaTh CIOBECHYIO
(GbOpMyIIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIOBUSA (TpaHUIIBL,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC IPHUHLUIBI JEHCTBUS ~ MalllMH, M[pPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3auyaTh YCJIOBHS MX O€30MACHOrO HCIOJNb30BAaHUS B
MOBCEHEBHOM JKHU3HHU;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEIOBAHUIO (PU3MYECKUX SIBICHUN U
IIPOLIECCOB C HCIOJIB30BAHUEM IIPSIMBIX M KOCBEHHBIX W3MEPEHUM, IPH 3TOM
dbopmynupoBarh mpobiieMy/3aadyy M TUIOTE3y YYEOHOro AKCIEPUMEHTA,
co0upaTh YCTaHOBKY W3 MPEIJIOKEHHOTO OOOpYyAOBaHHUS, MPOBOAMWTH OMNBIT U
(GbopMyIIMpOBaTh BBHIBOJIBI;

OCYILECTBIIATh NMPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYUH, NPU
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsT M HUCIOJIb30BaTh W3BECTHBIC
METO/IbI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh ~ 3aBUCUMOCTH  MEXIy  (U3NYECKUMH  BEJIUYMHAMH  C
UCIIOJIb30BAHUEM MPSAMBIX HM3MEPEHUM, NPU 3TOM KOHCTPYHMPOBAaTh YCTaHOBKY,
(uKCUpOBaTh pe3yJabTaThl IMOJTYYEHHOW 3aBHCHUMOCTU (PU3NYECKUX BEIUYUH B
BUJIE TaOnuil U TpauKOB, AeNaTh BBIBOBI MO PE3yJIbTaTaM HCCIEIOBAHNUS;

co0o1aTh mpaBuia 0€30MacHOTO TpyJa MPH IMPOBEJCHUH UCCIEIOBAaHUNA B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HUCCIIEIOBATENbCKOM U MPOEKTHOU
JESATENbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOICTB M J1abOpPaTOpPHOro
000pyIOBAHUS;

pemiatb pacy€THBIC 3a7adyd C SIBHO 3aJaHHOW (U3MUECKOW MOJEINbIO,
UCHOJb3Ys (PU3NUYECKUE 3aKOHBI U IPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 3a1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3MUECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOouMbIe ISl €€ peIIeHHUs, MPOBOIUTH PAcuéThl M OLICHUBATH PEajbHOCTh
MOJTyYEHHOT0 3HauYeHUs1 (PU3NUECKON BEIUUUHBL;

pelaTh Ka4eCTBEHHBIE 3a/1a4y: BBICTPAUBATh JIOTHYECKU HEITPOTUBOPEUUBYIO
LEMOYKY PAaCCYXKIEHUH C OMOpOM Ha M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYecKue SIBICHUS;

UCIONb30BaTh  MPU  pELIEHUHd  ydyeOHBIX  3aJady  COBPEMEHHBIC
MH(POPMAIIMOHHBIE TEXHOJIOTUU JUIS MOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIPETAL[IH
Y TPEACTaBIICHUS YYEOHOW U HAy4YHO-MOMYJSPHOM MH(POPMAILIUU, MOTYUYEHHOU M3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOIy4aeMylo HHPOPMAIIHUIO;



MPUBOIUTH MPUMEPHI BKJIAJIa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTUE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIEr0 MHpa, B Ppa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM >KU3HU
i obecriedeHnst 0€30MacHOCTU TP OOpalieHnH ¢ MpHOOpaMu U TEXHUYECKUMU
yCTpOMCTBaMH, JUIsl COXPAHEHUs 3/10pOBbS U COOJIIOJIEHUSI HOPM JKOJIOTHYECKOI0
IIOBEJICHUS B OKPYKAIOILEH Cpelie;

paboTaTh B TIpYyIIE C BBIIOJHEHUEM pPAa3IUYHbIX COLMAJIBHBIX POJIEH,
IUIAaHUPOBATH pabOTy TpyNIbl, PalMOHAIBHO pACHpENesaTh OO0S3aHHOCTH U
IUIAHUPOBATH JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYALMSX, aJI€KBaTHO OLICHUBATh
BKJIaJ] K&KJI0T0 U3 YYaCTHUKOB I'PYIIIBI B PEILICHUE pacCMaTPUBAEMOM IIPOOJIEMBI.

K koHny oOyuenus B 11 kiacce mnpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXKaTh CPOPMUPOBAHHOCTD Y O0YUAIOUTUXCS YMEHHIA:

J€MOHCTPUPOBAaTh Ha MPUMEPAX poOJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBl MHpA, B Pa3BUTUU COBPEMEHHOM TEXHHUKH U
TEXHOJIOTUH, B IPAKTUYECKON IEATEIILHOCTU JIFOJAEH, LIEJIOCTHOCTh U €OUHCTBO
buznyecKoil KapTUHBI MUPA;

YUUTHIBaTh TPaHUIBl MPUMEHEHHUS M3YyYEHHBIX (U3UUYECKUX MOJIENeH:
TOYEYHBIN 2JIEKTPUUECKUN 3apsij, JIyd CBETa, TOUCUHbII UCTOUHUK CBETA, SJEpHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO f]pa MpU pEUIeHUU (PU3NYECKHUX
3azay;

pacrno3HaBaTh (pU3nMUecKHe sBJIEHUS (MPOIECChl) U OOBACHATh UX HA OCHOBE
3aKOHOB 3JIEKTPOAMHAMMKHN U KBAHTOBOW (DPM3UKH: IJIEKTpUUYECKAsi POBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JECUCTBUS TOKA, B3aUMOJEHCTBUE
MarHuTOB, J3JIECKTPOMAarHUTHasT WHAYKUUS, JEHCTBHE MAarHUTHOIO IO Ha
NPOBOJAHUK C TOKOM M JBIXKYILUMHCS 3apsf], 3JIEKTPOMAarHUTHbIE KojeOaHus U
BOJIHBI, MpPSIMOJIMHEMHOE pacIpOCTPAHEHUE CBETa, OTPAKEHHUE, IPEIIOMIICHUE,
uHTeppepeHus, audpakuus U TOJNApU3alUs CBETa, JHUCIEpCUs CBETa,
dotornexrpudeckuii 3GdexT (horodddekrt), cBeToBOE NaBieHNne, BOZHUKHOBCHHE
JUHENYaTOro CHEKTpa aToMa BOJOPOJA, €CTECTBEHHas M HMCKYyCCTBEHHas
pazoaKTUBHOCTb;

ONMKCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTh  PA3IM4YHBIX  Cpel) |
AJIEKTPOMArHUTHBIE SIBICHUS (MPOLIECCHI), MUCMONb3YsSd (U3NYECKUE BEITUUYHMHBI:
AIIEKTPUYECKUI 3apsi, CUiia TOKA, JIEKTPUUYECKOE HANpsKEHHUE, DJIEKTPUUECKOe
COMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs CUia, paboTa TOKa,
MHIAYKIUS MarHuTHOTO mois, cuwia Ammepa, cuna JlopeHna, MHAYKTUBHOCTb
KATyUIKH, 3HEPrusl 3JEKTPUYECKOTO M MAarHUTHOIO II0JIE€M, NMEepPUOJ M YacToTa
Kosie0aHuil B KojeOaTelnbHOM KOHType, 3aps] W Ccuila TOKa B Ipolecce



TAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOSIHHE U
ONTUYECKas] CUja JIMH3bL, MPU ONUCAHUM MNPABWIBHO TPAKTOBATH (U3NYECKUIN
CMBIC]I HCIIOJIb3YEMBIX BEJIWYMH, HMX OO0O3HAUEHHS U EAUHUIIbL, YKa3bIBaTh
dbopMyIbl, CBSA3BIBAIOIIME JaHHYIO (HU3WYECKYl0 BEJIMYMHY C JPYTUMHU
BEJIMYMHAMU;

ONUCHIBAaTh H3YYCHHbIC KBAHTOBBIC SBJICHHUS U TPOLECCHI, HCIOIb3YS
¢u3nyUeckrue BEIMYMUHBI: CKOPOCTb 3JIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETa, SHEPTUs U UMITYJbC (OTOHA, MEPUOJ TOJypacaia, SHEPTHUsl CBSI3U
aTOMHBIX fJ€p, MPH ONUCAHUU TPABUIBHO TPAKTOBaTh (UIUYECKUN CMBICIT
UCIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUYEHUS M EIUHMIIbI, YKa3bIBaTh (POPMYJIBL,
CBS3BIBAIONIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTUMH BeJIWYMHAMU,
BBIUUCIIATH 3HAYCHUE (PU3MUECKON BEITUYUHBL;

aHAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SBICHUS, UCIONB3YS (PU3NUECKUE
3aKOHbI M NMPUHIUIMBL: 3aKOH OMa, 3aKOHBI MOCJIE0BATEILHOTO U MapaljIeIbHOTO
COCJIMHEHHUS TPOBOJHUKOB, 3aKkoH Jkoyns—JIeHia, 3aKoH 3JIEKTPOMAarHUTHOMN
MHIYKIUHU, 3aKOH TPSIMOJIMHEMHOTO PaclpOCTPAHEHUsI CBETA, 3aKOHbBI OTPaKEHUS
CBETa, 3aKOHBI MPEIOMIICHUSI CBETa, ypaBHEHUE DWHIITEWHA Uit PorodddexTa,
3aKOH COXpaHEHMs SHEPruH, 3aKOH COXPAHEHHUS HMITYJIbCa, 3aKOH COXPAHEHUs
AIEKTPUUECKOTO 3apsjia, 3aKOH COXPAaHEHHUs MAacCOBOIO YHCIa, MoCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Ipu 3TOM pa3jinyaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIpAKEHHWE U YCJIOBHA (TpaHUIbl, 00JIacTH)
NPUMEHUMOCTH;

OTpPEENIATh HANlpaBJICHUE BEKTOPA UHIIYKIIMM MAarHUTHOTO MOJISl MPOBOIHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh M OIKCHIBATh H300paXEHHE, CO3/1aBAEMOE IIJIOCKUM 3€pKaJIOM,
TOHKOM JIMH30;

BBIMIOJIHATh JKCHEPUMEHTHI TI0 MCCIEIOBAaHUIO (DU3UYECKUX SIBIICHUUH H
MIPOIIECCOB C HCIOJIB30BAHUEM TPSAMBIX W KOCBEHHBIX HM3MEPEHUH: TpPHU ITOM
dbopMmynupoBaTh MpoOIEeMy/3amadyy W TUIIOTE3y Yy4eOHOTO JKCIIEPUMEHTA,
co0upaTh YCTaHOBKY W3 MPEIJIOKEHHOTO OOOpyAOBaHUS, MPOBOAMTH ONBIT U
(bopMyITUpPOBATH BHIBO/IBI;

OCYIIECTBISTH MPSAMbIE U KOCBEHHBIE M3MEPEHUs (U3NUYECKUX BEITUYHH, TPU
ATOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHS W HUCIOJIb30BaTh H3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIEIOBATh 3aBUCUMOCTH (PU3MYECKHX BEJIUYMH C HCIOJIb30BAHUEM
OpSIMBIX  M3MEPEHM: TPU OTOM KOHCTPYHPOBATh YCTAaHOBKY, (PHUKCHUPOBATH
pe3yNbTaThl MOJTYYSHHON 3aBHCHUMOCTH (M3MYECKUX BEIMYMH B BHJAE TaOIUIl U
rpauKoB, JAeaTh BBIBOJbI IO PE3yJIbTaTaM HCCIEIOBAHNUS;



co0ro1aTh mpaBuja 0€30MacHOTO TpyJa MpH MPOBEICHUH UCCIIECIOBAHUNA B
pamMKax y4eOHOro 3KCIEepUMEHTa, Y4eOHO-HCCIIEIOBATENbCKOM U MPOEKTHOU
JESITEIHOCTH C MCIOJB30BAaHUEM H3MEPHUTENBHBIX YCTPOWCTB U Ja0OpaTOPHOTO
0o00opyIOBaHUS;

pemate pacu€THBIE 3aJa4d C SBHO 3aJaHHOW (DU3MUYECKON MOJEINbIo,
UCIONB3YS (hU3MUecKre 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a yCIIOBUS 3aJauu
BbIOMpaTh (PU3MUECKYIO MOJENb, BBIACIATH (PU3NUECKHE BEITUYMHBI U (POPMYIIHI,
HEOOXOAMMBbIE IJisi €€ PElIeHHs, TPOBOJUTh PAaCUEThl U OLEHUBATH PEATbLHOCTH
MOJy4YEHHOT0 3HaUeHUs (PU3HUECKON BEIUYUHBL;

pelaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HEITPOTHUBOPEUUBYIO
LENOYKY PACCYXKACHUI C ONOpPOM Ha W3YYEHHBIE 3AaKOHBI, 3aKOHOMEPHOCTU H
(dbuzudecKue SBICHUS;

UCIIONB30BaTh  MPU  pEIIEHUH  y4eOHBIX  3aJady  COBPEMEHHBIC
MH(GOPMAILMOHHBIE TEXHOJIOTMU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALUN
U MpEACTaBICHUS yYeOHON U Hay4YHO-IOMYJISIpHOM MH(OpMaMH, MOJTyYEHHOU U3
Pa3IUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOIYYaEMYI0 HH(OPMAIIHIO;

OOBSICHATh TPHUHLMIBI JEHCTBUS MAalIMH, NPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3nuyaTh YCIOBUA UX 0€30MaCHOIO UCIOJIb30BaHUS B MOBCEIHEBHON
KU3HU;

MPUBOANUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCMOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (pU3MKE B IOBCEIHEBHOM XU3HU
Uit obecnieyeHus: 6e30MacHOCTH MpU 0OpaleHUuU ¢ TPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JJIsi COXPAHEHHUS 3J0POBbS M COOJIOJIEHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUA B OKPYKAOIIEH Cpeie;

paboTaTb B TIpyHIe€ C BBINOJIHEHUEM pAa3IMYHBIX COLUAIbHBIX pOJEH,
IJIAaHUPOBATH pabOTy TPYNIbl, PalMOHAIBHO paCHpenesaTh OO0S3aHHOCTU U
IJIAHUPOBATH JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYAlMsIX, aI€KBaTHO OLICHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B pEIICHUE PACCMAaTPUBAEMON MTPOOIIEMBI.



TEMATHUYECKOE INTAHUPOBAHUE

10 KUIIACC
KosnnuyectBo yacos DJIEKTPOHHBIE
HanMeHoBaHMe pa3je/ioB U TeM uudposbie
Ne /i P Konrpoabubie | IpakTuyecku (upp )
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoTbI e padoThl
pecypchl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O IIO3HAHUSA
1.1 ®u3uKa 1 METOJbl HAYYHOTO TTO3HAHUS 2 bubmmorexa HOK
' g Y https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pazgen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunewaruia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Husamika 7 https://m.edsoo.ru/7f41bf72
but6mmoreka [JOK
2.3 3aKOHBI COXPAHEHHS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/ 74 1bf72
Hroro no pazgeny 18

Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 9 1 bubnuorexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2 1 1
3 OcrOBEI TEpMOAUHAMHKH 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bu6nuoreka [IOK

@da30BbIE IEPEXOABI

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




Hroro no pasneny

24

Paznea 4. JIEKTPOJAUHAMUKA

bu6mmoreka [IOK
4.1 IeKTpOCTaTHKA 10 https://m.edsoo0.ru/7f41bf72
49 [TocTosIHHBIN NEKTpUYECKU TOK. TOKHM B 12 bubmuorexa [{OK
' pa3IUYHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
Pe3epBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




11 KJIACC

KosanuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHHe pa3ieioB H TEM nudgpoBbie
Ne i/ P KonrtpoJsbnbie | IIpakTnyeckue (upp )
NpPOrpamMmsbl Bcero o0pa3oBaTebHbIE
padoTbI padoThI
pecypchl
Pa3znen 1. JIEKTPOANHAMMUKA
bu6nuoreka [JOK
MarauTtHoe 1mosie. DJIeKTPOMarHuTHAS
1.1 11 1 3 https://m.edsoo.ru/7f41¢97
WHTYKIUS .
Hroro no pazgeny 11
Paznen 2. KOJIEBAHUW S U BOJIHbBI
but6mmoreka [IOK
MexaHn4ecKue U AIEKTPOMArHUTHBIE
2.1 9 1 https://m.edsoo.ru/7f41¢97
KOJIeOaHHS .
bubnuoreka [JOK
MexaHU4ecKue U JEKTPOMArHUTHBIC
2.2 5 1 https://m.edsoo.ru/7f41c97
BOJIHBI
c
but6mmoreka [JOK
2.3 OnTuka 10 3 https://m.edsoo.ru/7f41¢97
c
Hroro no pazgeny 24

Pasnea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

OcHOBBI cHIENMANILHON Teopun
OTHOCHUTEIIEHOCTH

but6mmoreka [JOK
https://m.edsoo.ru/7f41c¢97
c




Hroro no pasneny

Pa3znea 4. KBAHTOBAS ®PU3UKA

but6mmoreka [IOK

4.1 ONeMeHThl KBAHTOBOM ONTHUKHU 6 https://m.edsoo.ru/7f41¢97
c
bubnuoreka [JOK

4.2 Crtpoenue aToma 4 https://m.edsoo.ru/7f41¢97
c
but6mmoreka [JOK

4.3 ATOMHOE AP0 5 https://m.edsoo.ru/7f41¢97
c

Hroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®U3NKU

bubnuoreka [JOK
5.1 DIIEMEHTHI aCTPOHOMUU U aCTPODHU3UKH 7 https://m.edsoo.ru/7f41c97
c
Hroro no pazgeny 7
Pa3znen 6. OBOBIIAIOLIEE IIOBTOPEHHUE
bubmuoreka [JOK
6.1 O6o0maroriee MOBTOPEHHE 4 https://m.edsoo.ru/7f41¢97
c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Jara
Ne uudposbie
Tema ypoka Konrtpoasbnsbie | IIpakruyeckue | H3Y'UE€HH
n/n Bcero o0pa3oBaTtejibHbIE
padoThI padoThI a1
pecypcsbl
®u3nka — HayKa O IPUPOJIE.
1 Hayunsie MeTZ bl HOII:HZIt)HI/ISI 1 bromiorexa LIOK
Y a https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIIEer0 MUpPA
Pone 1 MecTo du3uku B
) (hopMHUpOBaHUH COBPEMEHHOMN ) bubnmnorexa [JOK
HAay4YHOM KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JEATETLHOCTH JIIOICH
MexaHndeckoe JBHKEHUE.
OTHOCHUTENIBHOCTh MEXaHUUECKOTO bubmmoreka [JOK
3 1
nerxkeHns. [lepemenienue, CkopocTs, https://m.edsoo.ru/ff0c3508
YCKOpEeHHE
4 PaBHOMEpHOE IIPSIMOJIMHEWHOE 1 bub6muorexa [JOK
JIBUJKEHUE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE IPAMOJIMHENHOE bubmuoteka [{IOK
5 1
JIBUWKECHHUC https://m.edsoo.ru/ff0c372¢
6 CBoOoaHOE majieHne. Y CKopeHue | bubnuotexa [JOK
CcBOOOIHOTO ITaAECHUS https://m.edsoo.ru/ff0c39¢cc
Kpusonuneiinoe nBuxeHue.
7 I[II:I/I)KCHI/IG MAaTEepUAIBHOM TOYKH IO 1 Bubnmorexa IIOK
P https://m.edsoo.ru/ff0c3ada
OKPY’KHOCTH
8 [Ipunuun otHocutensHocTH ["anumes. 1 bubnuoteka [{IOK




HNuepuuanbHble CUCTEMBI OTCUETA.
[Tepsriit 3akoH HeroTOHA

https://m.edsoo.ru/ff0c3bed

Macca tena. Cuna. [IpuHnun

but6mmoreka [{OK

9 cynepno3uiuu cui. Bropoi 3akoH
ynep H p . https://m.edsoo.ru/ff0c3be8
HeroToHa 1151 MaTepraibHON TOUYKHU

10 Tpernii 3axkoH HproTOHA 1151 bubnnorexa [JOK
MaTEPUAIIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMUpHOro TsaroreHus. Cuna

11 TskecTH. IlepBast kocMuueckas bubmmorexa [IOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bu6muoteka [IOK
TEIa https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoapduumeHT tpenus.

13 Cuna cin OTI/IBJIeI?Hd;)I npu BIZE(CHI/II/I bubmorexa [OK

p pH A https://m.edsoo.ru/ff0c3{76
Tesa B )KUIKOCTH WJIU ra3e
[TocTynarenbHOE 1 BpamaTesibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO TeEa. but6mmoreka [{OK
MowmenT cuibl. [lneuo cumbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHs TBEPJIOTO Tesa
HNmnynbc MaTepuaabHONU TOUYKH,

15 CHUCTEMbI MaTEPUATbHBIX TOYEK. bubnuotexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
HMITyJIbCa. PeakTUBHOE IBI)KEHHE
PaboTa 1 MOIIIHOCTH CHITBL.

16 Kunernueckast sHeprust MaTepruagibHON bubnmoreka [JOK
Touku. Teopema 06 U3MeHEHUHN https://m.edsoo.ru/ff0c4502
KUHETUYECKOW 3HEprUu

17 [ToTreHumanbHas SHEPTHs. bubmuoteka [{IOK




[ToTenuuanpHas SHEPTUS YIPYTO
neOpMUPOBAHHON MPYKUHBI.
[ToTennuanpHas >HEprus Tena BOITU3N
MOBEPXHOCTU 3eMJITU

https://m.edsoo.ru/ff0c461a

18

[ToreHnuanbHbIE U HEMOTEHLIUAJIBHBIE
cuiibl. CBA3b paboTHhI
HEMOTEHLUAIBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKON SHEPTUU CUCTEMBI TEIL.
3aKOH COXpaHEHUs] MEXaHUYEeCKON
SHEPruu

but6mmoreka [{OK
https://m.edsoo.ru/ff0c478¢

19

JlaGopaTopHas pabora
«HccnenoBanue cBsi3u pabOTHI CHITBI C
W3MEHEHHUEM MEXaHHUYECKOW YHEPTUU
Tella Ha IPUMEPE PACTSHKCHUS
PE3UHOBOTO KIyTa»

20

KonTponbhas pabora no teme
«Kunemaruka. /IluHamuka. 3aKOHBI
COXpaHEHUsI B MEXAHUKE)

but6mmoreka [{JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. dubdysus

but6mmoreka [{OK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKEHUA U
B3aUMOJICVCTBUS YaCTUL] BELIECTBA.
Mopenu cTpoeHHUsI Ta30B, JKUIKOCTEN
U TBEPABIX TN

23

Macca monekyin. KonuuectBo
BemectBa. [locTostHHas ABoraapo

24

TennoBoe paBHOBecue. TemnepaTtypa




u e€ usmepenue. Illkana remneparyp
Ilenbcus

Wneanpnerii raz 8 MKT. OcHOBHOE

but6mmoreka [{OK

25 ypaBHenune MKT https://m.edsoo.ru/ff0c4fde
AOcoroTHas TeMIiepaTypa Kak Mepa

2% CpeaHEel KHHETUYECKON SHEPTUU bubnuorexa [JOK
JB>KEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0cS511e
MenneneeBa-Knaneipona

27 3akoH /lanpToHa. ['a30BBIC 3aKOHBI
JlaGoparopHas pabota

73 «HccnenoBanne 3aBUCUMOCTH MEXKITY
rnapamMeTpamMu COCTOSIHUS
pa3peKeHHOr0 ra3a»

29 N3onponeccsl B UACAIBHOM ra3e U ux bu6muoteka [{IOK
rpaduyeckoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
BuyTpenuss sneprus
TEPMOJIMHAMHYECKOU CUCTEMBI U

30 crroco0nI e€ m3MeHeHus. Konumaectso bubnuotexa [JOK
TEIJIOTHI U paboTta. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHsl OJHOATOMHOI'O HJI€aJIbHOTO
rasa

31 Bunael Terionepenaun Enbmiorexa OK

https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIIOEMKOCTh BEIIECTBA.
32 KonnuecTBo TENmnoTsl npu bubmorexa TIOK
. https://m.edsoo.ru/ff0c5¢c36
Teruionepenade. AaunadaTHBINA MPOIECC
13 [lepBblil 3aKOH TEPMOAMHAMUKH H €TO bubnuorexa [JOK

MPUMEHEHHE K U30IPOIIeccaM

https://m.edsoo.ru/ff0c5efc




HeoGpatumocTs mporeccoB B

34 npupoje. Bropoii 3akoH bubmmorexa TOK
PHPOAC- P https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU

35 [Tpunnun nevicteus u KI/ TernmoBoit bubmmoreka [IOK
MallVHBI https://m.edsoo.ru/ff0c600a

36 Hukn Kapno u ero KITJ

37 DKosornyeckue mpoodIemMbl
TETJIO9HEPT e TUKHU

13 O6o6maromuit ypok « MonekysipHast bu6muoteka [IOK
¢uzuka. OCHOBBI TEPMOJUHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme

39 «MonexynspHas ¢puzuka. OCHOBBI Bubmroreia LIOK

yp ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHUKID)

40 [TapooOpa3zoBaHue 1 KOHJEHCAIIHS. bubmuoteka [{IOK
Hcmnapenue u kuneHne https://m.edsoo.ru/ff0c63b6
AOCoIOTHAs ¥ OTHOCUTEIIbHAS

41 BJIAJKHOCTh BO3/1yxa. HachleHHbIi bubmmorexa [TOK

Ayxa. H https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrammueckue u

4 amop(HbIe Tena. AHU3OTPOIHS bubnmnoreka [JOK
CBOWCTB KpUCTAIUIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctauibl. COBpeMEHHbIE MaTepHAaIIbI
[InaBneHue u KpucTaIU3aLM.

43 VY nenbHas TEIUIOTa TUIaBICHUS bubmmorexa [JOK

a ' https://m.edsoo.ru/ff0c6708
Cyb6mumarus
bub K
44 YpaBHEHHE TEIUIOBOTO OamaHca uommoreka IO

https://m.edsoo.ru/ff0c6820




OnexTpusanus Ten. JINEKTPUIECKUI

45 3apsa. [[Ba Buaa 3IEKTpUIECKUX bubmorexa TIOK
PR A p https://m.edsoo.ru/ff0c6bcc
3apsi0B
[IpoBOHUKH, TUATIEKTPUKHU U
46 HOTYIPOBOIHUKN. 3aKOH COXpPaHEHUS bubmmorexa ITOK
YHpOBOA ) P https://m.edsoo.ru/ff0c6bcc
3IEKTPUYECKOro 3apsiaa
BzanmoaeiicTBre 3apsa10B. 3aK0H
47 Kymnona. Toue4HbIN 2IIEKTPHUUECKUN bubnnotexa LOK
y ' P https://m.edsoo.ru/ff0c6ced
3aps
Hanpsk€HHOCTB 2JIEKTPUYECKOTO
nosis. [IpuHnun cynepno3unuu bu6mmorexka [IOK
48 N
BJIEKTPUUECKUX Nose. JInnnn https://m.edsoo.ru/ff0c6df2
HANPSOKEHHOCTH
PaGota cuit 3IeKTpOoCTaTHYeCcKOro
49 noist. ITorennuan. PasHocTh bubnnorexa LIOK
’ tadt. https://m.edsoo.ru/ff0c6£00
MHOTEHIIAATIOB
IIpoBOOHUKH U OUSNEKTPUKHU B
50 :-mllm OCTaTUYECKOM HOlee bubmorexa IIOK
p ' https://m.edsoo.ru/ff0c7018
JusnexTpuueckasi IPOHUIIAEMOCTD
but6mmoreka [JOK
51 Onekrpoémrocth. Konaencaro
™ A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD IIJIOCKOTO
52 KOHJEHCATOpa. DHEPIUS 3aPSKEHHOTO bubmorexa IIOK
g pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlabGopaTopHas pabora "M3mepenue
NEKTPOEMKOCTH KOHJIeHcaTopa"
54 [Tpuniun nelcTBUs U MPUMEHEHUE

KOHACHCATOPOB, KOIUPOBAJIBHOI'O




ammapara, CTpyHHOIo IIpuHTepa.
DnekTpocTaTHdecKas 3alluTa.
3azeMiIeHHE IEKTPONPHOOPOB

55

DIIEKTPUYECKUI TOK, YCIOBUS €TI0
cyniectBoBaHus. [10CTOAHHBIN TOK.
Cuna Toka. Hanpsiokenue.
Conpotusienue. 3akon Oma aJist
ydacTka Lenu

56

[TocnenoBarenbHOE, ApAIIETBHOE,
CMEIIIaHHOE COeIMHEHNE
npoBoAHKKOB. JlaboparopHas pabota
«M3yueHne cMemaHHOro COeAMHEHNUS
PE3UCTOPOBY»

but6mmoreka [{OK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOITHOCTP ANMEKTPHUECKOTO
Toka. 3akoH J[xoyis-Jlenma

bubnuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axon Oma 11 TOJTHOM (3aMKHYTOM)
anekTpudeckoi nenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«3mepenune DJ1C ucTouHnKa TOKA U
€T0 BHYTPCHHECTO COIIPOTUBJICHUS

bub6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHAas IPOBOAUMOCTb TBEPABIX
METAJUIOB. 3aBUCUMOCTh
COHpOTI/IBJIeHI/ISI MCTAJIJIOB OT
temriepaTypbl. CBEepXIIpOBOIUMOCTh

60

DNEeKTpUUYECKU TOK B BAaKyyMe.
CBoiicTBa AJIEKTPOHHBIX MYyYKOB

61

HOJ'IyrIpOBO,Z[HI/IKI/I, HUX cOOCTBEHHAsA U
IpUMCECHasA NPOBOJAUMOCTD. CBoiicTBa

but6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae




p—n-niepexoja. [loaynpoBogHUKOBBIE
MIPUOOPHI

DIEeKTpUYECKHUN TOK B pacTBOpax M
pacIuiaBax 3JI€KTPOIUTOB.

bubmmoreka [IOK

62 DIIEKTPOJIUTHIECKAS] AUCCOIUALIHS. ! https://m.edsoo.ru/ff0c82ba
OnexTponus
DIIEKTPUYECKUI TOK B razax.

63 CaMocCTOsSTEIHHBIN U ) bubnuotexa [JOK
HECAMOCTOSITEIbHBIN pa3psia. MoHusl. https://m.edsoo.ru/ff0c84ae
[Tnazma
DnexTpuyeckre npuOopsl U

64 YCTPOMCTBA U X MPAKTUUYECKOE | bu6mmoreka [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
Oe3onacHoOCTH

65 O6o0maromuii ypok | bubnmnorexa [JOK
«INEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonrtponbHas pabora no teme

66 «Onekrpocratuka. [TocrosHHbIN 1 bubnunoreka LIOK
JJIIEKTpUYECKUH TOK. TOKkH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cperax»

67 PesepBHblit ypok. KonTponbHas 1 bu6muoteka [{IOK
pabota o Teme "DiIeKTpoauHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHbIit ypok. O6001maomuil ypok | bubnuotexa [JOK
o Temam 10 kiacca https://m.edsoo.ru/ff0c8t6¢c
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11 KJIACC

KoanuecTBo yacos JJIeKTPOHHBIE
(]
Jrj;-n Tewa ypoxa Bcero Komrpoausie | - Ipakriiecikn i[:;:eﬂnﬂ :)Ig}()paz(;i:fenbnme
padoThI e padoThl pecypesr
[TocTostHHBIE MATHUTHI U X

| B3auMoJielicTBHEe. MarHuTHOE I0JIE. | bu6nmoreka [JOK
BexTop MarHuTHOM MHAYKIMH. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHOW MHIYKIIMH
MaruutHo€ noJie MPOBOIHUKA C

) ToKOM. OmBIT DpcTena. | bubnmoreka [JOK
B3anmoneiicTBre TPOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHas pabora «M3yuenue | 1 bubnuoreka [IOK
MarHUTHOTO TIOJI KaTYIIKA C TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TOJIS HA
IIPOBOAHUK ¢ ToKoM. Cuita Amnepa.

4 JlaGoparophas pabota | | bubnuoreka [IOK
«HccnenoBanue gericTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOT'O MarHuTa Ha pamMKy ¢
TOKOM
JlelficTBe MarHUTHOTO MOJI HA

5 JBIKYIIYIOCS 3apSKEHHYIO YaCTHLLY. | bubnuoreka [JOK
Cuna Jlopenna. Pabota cumibl https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DOnexktpomarHuTHast HAyKIUs. [loTok 1
BEKTOpa MarHuTHOM uHAyKuu. DJ1C




MHIYKIUU. 3aKOH 3JIEKTPOMAarHUTHOM
uHaykiun Dapanes

JlaGopaTopHnast pabota
«HUccnenoBanue sBIeHUS
DIIEKTPOMArHUTHOMN MHTYKIIHI

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

NHnykTUBHOCTD. SIBIICHUE
camouHaykiuu. IJ1C caMOMHAYKIIUH.
DHeprusi MarHUTHOTO TIOJIST KATYIIIKH C
TOKOM. DJIEKTPOMArHUTHOE T0JIe

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHnueckue yCcTponucTBa U UX
IIPUMEHEHUE: ITIOCTOSIHHBIE MATHUTHI,
AIIEKTPOMATHUTBI, JIEKTPOJABUTATEb,
YCKOPHUTEIIHN 3JIEMEHTAPHBIX YACTHII,
WHAYKIIMOHHAs IIeYb

10

O6o06maromuii ypok «MarautHoe
IoJIC. 3HeKTpOMaFHHTHaﬁ UHAYKOWSI»

bubmuoreka [JOK
https://m.edsoo.ru/ff0cabgd2

11

KonTponbhas pabota mo teme
«Mar"suTtHoe 1oJe.
DNIeKTpOMarHuTHasi UHIYKIUS»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXaHUYECKHUE
Kosiebanus. ['apMoHnYeckue
KoyieOaHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHHH.
[TpeBpateHue sHeprun

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

13

JlaGopaTopHas pabota
«MccnenoBanue 3aBUCUMOCTH
nepuo/ia MajbIX KojeOaHuii rpy3a Ha
HUTH OT JAJTUHBI HUTH U MacChl TPy3a»




Koneb6arenbhplii koHTYp. CBOOOIHBIE
AIIEKTPOMAarHUTHBIE KOJeOaHus B

14 HAIeaIbHOM KOJIEOATEILHOM KOHTYPE bubnmorexa [IOK
ype: https://m.edsoo.ru/ff0cb820
AHaJOTHs MEX1Y MEXaHUYECKUMHU U
AJIEKTPOMArHUTHBIMU KOJIeOaHUSIMU
®opmyna Tomcona. 3akoH
15 COXPAHEHUS SHEPTUU B UACATHHOM bubmorexa HOK
P P https://m.edsoo.ru/ff0cb9c4
KOJIe0aTeIbHOM KOHTYpE
[IpencraBnenue o 3aTyxXaroluX
KoJeOaHusaX. BeiHyX)IeHHBIC
16 MexaHuyeckue konebanus. Pezonanc bubamorexa [OK
’ ' https://m.edso0.ru/ff0cbb86
BrIHYX/1€HHBIE 3JIEKTPOMATrHUTHBIE
KoJIeOaHus
[TepemennsbIit Tok. CuHYCOUAATBHBIN
MePEMEHHBIN TOK. MOITHOCTh
17 IEPEMEHHOIO TOKa. AMIUIUTYIHOE U bubmmorexa LHOK
Ij ' y https://m.edsoo.ru/ff0cbd34
JIEHCTBYIOIEE 3HAUCHUE CUITBI TOKA U
HaIpsKEHUs
Tpancdopmarop. [IpoussoscTso,
18 nepesava u morpedeHue
AJIEKTPUYECKON IHEPTUHN
YCTpoCTBO M MPAKTHYECKOE
19 IIPUMEHEHHUE IEKTPUUECKOr0 3BOHKA, bubnuoreka [IOK
reHepaTopa MePEMEHHOTO TOKa, https://m.edsoo.ru/ff0cc324
JIMHUH dJIeKTpoliepesad
20 OKOJIOTUYECKHUE PUCKU TIPU

IIPOU3BOJCTBE MIEKTPOIHEPTHUH.
KynbTypa ncnosib30BaHus




SJICKTPOSHEPTHHU B IMOBCEIHEBHOM
KHN3HU

MexaHu4ecKre BOJTHBI, YCIOBHS
pacnpoctpanenus. [lepuona. CkopocTth

bu6mmoreka [IOK

21
pacrpoCTpaHEHUs U JJIUHA BOIHBIL. https://m.edsoo.ru/ff0cca54
[Tonepeunble U IPOJOJIBbHBIE BOIHBI
2 3ByK. CKOpOCTh 3BYyKa. | pOMKOCTB bubnmoreka [JOK
3ByKa. Boicota Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DJIeKTPOMArHUTHbIE BOJIHBI, UX
23 CBOMCTBA U cKOpocTh. [Ikana bubmmorexa [JOK
P ’ https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMATHUTHBIX BOJIH
[IpuHIUIIBI paTuOCBS3U U
24 TeneBuaeHusA. Pa3zButue cpeacTs
cBs13U. Pagnosioxkamust
)5 Kontponbnas pabota «Konebanus u bubnuoreka [IOK
BOJIHBD) https://m.edsoo.ru/ff0cc6f8
[IpsiMonuHetHOE pacpoCcTpaHEHUE
26 CBETa B OJJHOPOJIHOM Cpee. bubnuorexa [JOK
ToueuHsblil UICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OtpaxkeHue cBeTa. 3aKOHBI
27 oTpakeHuA cBeTa. IlocTtpoeHue bubmorexa [JOK
p o p https://m.edsoo.ru/ff0cd4e0
M300paXeHH B IJIOCKOM 3epKajie
IIpenomnenue ceera. [lonnoe
)3 BHyTpeHHee oTpaxeHnue. [IpenenbHblit bubnmoreka [JOK
YTOJI TTIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7{6
OTpPaKEHUS
29 JlaGopaTtopHnas paborta «M3mepenue bubnuorexa [JOK




MMOKa3aTeyid MPCJIOMIICHUSA CTCKIIa»

https://m.edsoo.ru/ff0cd67a

JIunzel. [TocTpoenune n3o0pakeHuit B

30 nuH3e. PopMysia TOHKOU JINH3BI bubmorexa HOK
] ) https://m.edsoo.ru/ff0cddle
YBenuueHue JUH3bI
JlaGopaTtopHnast pabota
31 «HMccnenoBanue cBOWCTB
M300pKEHHUH B JIMH3AX)
Hucniepcus cBeta. ClI0KHBINM COCTaB
1 6enoro ceera. L[Bet. JlJaboparopuas
pabota «Habmonenue aucnepcuu
CBETa»
1 Wutepdepentus cera. Audpakius bubnuoreka [IOK
cBera. [{udpaknuonHas pemeérka https://m.edsoo.ru/ff0ced22
34 ITonepedyHOCTh CBETOBBIX BOJIH. bubnuoreka [JOK
[Tonspusanus csera https://m.edsoo.ru/ff0cf02e
35 Onrtruueckre mpuOOpHl U YyCTPOIMCTBA U
YCIIOBUS UX 0€30MacHOr0 MPUMEHEHUs
['panuIpl IPUMEHUMOCTH
36 KJIACCUYECKOU MexaHUKH. [locTyarsl bubnuorexa [JOK
CIIelIMaIbHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCUTENIbHOCTH
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH.
37 3aMeIJIeHHe BPEMEHH M COKpAICHUE Bubmiorexa LOK
P https://m.edsoo.ru/ff0cfad42
JUTMHBI
DHeprusi U UMITYJIbC PEISATUBUCTCKOM
. bubmuoreka [JOK
38 yacTulbl. CBS3b MAcChl C SHEPTUEH U

UMITYJIbCOM. DHEPIHUs OKOS

https://m.edsoo.ru/ff0cfc68




Konrponsnas padora «OnTHka.

39 OCHOBHI CITeIIHaJIbHON TEOPHH bubmorexa [IOK
H p https://m.edsoo.ru/ff0cf610
OTHOCHUTEIBHOCTHY
40 ®otonsl. ®opmyna [1nanka. DHeprus bubnuorexa [JOK
1 UMITYJIbC (POTOHA https://m.edsoo.ru/ff0cfel16
OTKpBITHE U UCCIICIOBAHNE Eu6 LIOK
HOINOTEKA
41 .0 A.T.
porosdpexta. OmITer https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHbl poTor(PdexTa. YpaBHeHUE
42 BﬁHmTegﬁa nqs)l(b(bomatb;ema bubmmorexa LIOK
A ’ https://m.edsoo.ru/ff0d015¢e
«Kpachnas rpanuna» porodrdpdexra
Jasnenue ceeta. OnbiTel 11. H.
43 JlebeneBa. XMMHYECKOE JEHCTBHUE bubmorexa LOK
ACBA. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTponcTsa u
MPaKTUYECKOE MTPUMEHEHUE!
44
dboToreMeHT, GOTOAATUHK,
COJIHEUHas OaTapesi, CBETOAUO/]
bu6mmoreka [JOK
Pemenue 3a1a4d mo reme «JIEMEHTHI
45 . https://m.edsoo.ru/ff0d030
KBAHTOBOM OIITUKUY 5
Monpens atoma TomcoHa. OMBITE
46 Pesepdopaa no paccesHuro a-4yactu bubmorexa HOK
pOOpA P 1 https://m.edsoo.ru/ff0d091a
[Inanerapnas MoJenb aToMa
bu6mmoreka [IOK
47 IToctynater bopa
TyJ1atbl bop https://m.edsoo.ru/ff0dOafa
48 Nznydyenune u nornomieHne GOTOHOB bubnuorexa [JOK

IPU NEPEX0/Ie aTOMa C OJTHOTO YPOBHS

https://m.edsoo.ru/ff0dOafa




SHEPruM Ha Opyroi. Buabl ciekTpos

BomnHoBrle cBoiicTBa yacTull. BoIHEI
ne bpoiuts. Kopryckynsipao-

bu6mmoreka [IOK

49 BOJIHOBOM Jyanu3Mm. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYK/ICHHOE U3ITy4YECHHE
OTKpbITHE PaIMOAKTUBHOCTU. OTIBITHI

50 Pezepdopaa mo onpeneneHnto cocraBa bubmmorexa [JOK

https://m.edsoo.ru/ff0d0fd2

PaIMOAKTUBHOTO U3IIYYCHUS
CaoiicTBa anb(a-, 6era-, ramma-

51 n3ily4eHus. BousHue
PaIMOAKTUBHOCTHU Ha )KUBbIE
OpraHU3MBI
OTKpBITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacna. bubmorera [JOK

52 . . https://m.edsoo.ru/ff0d116
DONEeKTPOHHBIM U MO3UTPOHHBIN OeTa- )
pacnaz. ['aMma-uzinyyeHue a
DHeprus CBA3U HYKJIOHOB B si/Ipe.
Snepuble peakuuu. SnepHblit bubnuoreka [JOK

53 peaxtop. [Ipobnemsbl, mepCreKTUBHI, https://m.edsoo.ru/ff0d135
AKOJIOTMYECKHUE aCIEKThI SIAECPHOU 6
SHEPreTUKHU
DnemMeHTapHbIe yacTulbl. OTKpBITHE
MO3UTpOHA. MeToIbl HAONIOICHUS U

54 pEerucTpaluy 3JeMEHTAPHBIX YaCTHII. bubnuoreka [JOK
Kpyrusiit cron «®@yHaaMeHTanbHbIe https://m.edsoo.ru/ff0d0e38
B3auMOJIecTBUs. ENMHCTBO
($u3NYECKON KapTUHBI MUPay

55 Bup 3Bé3nnoro Heba. Co3e3aus,




SIPKUC 3Bé3,£lbl, IJIaHCThI, X BUIUMOC
JBHXXCHUC. ComnHeyHas cucremMa

56

Comune. CoHeuHast akTUBHOCTb.
Nctounuk sueprun CosHIa U 3BE3]T

57

3BE31IBI, UX OCHOBHBIC
XapaKTePUCTHKU. 3BE3IBI TTIaBHOM
MOCJIeIOBAaTEILHOCTH. BHYyTpeHHEe
ctpoenue 3B&311. CoBpeMeHHbIE
MIPEACTABJICHUS O MMPOUCXOKIACHUU U
sposrronii CoTHIIA U 3BE3]

58

Muneunsiii [1yte — Hama ['anakTuka.
ITonoxenune n amxenue ConHua B
lNamakTuke. ['amaktukn. YE€pHbie
JBIPBI B AIPAaX TaJIaKTUK

59

Bcenennas. Pazberanue rajakTuk.
Teopus bosboro B3peIBa.
PennkroBoe uznyudeHue.
MeraranakTuka

60

HepemeHHHe Hp06J'ICMBI ACTPOHOMUU

61

KoHTponbHas pabota «D1eMeHTHI
ACTPOHOMUU U acTPOPHUIUKI»

62

Oo6o06maromuii ypok. Pons ¢puszuku u
aACTPOHOMHU B SKOHOMHUYECKOM,
TEXHOJIOTUYECKOM, COIMATBHON 1
ATUUYECKOH cdepax esaTeTbHOCTH
YyeJloBeKa

63

Oo6o6maromuii ypok. Poibs u mecto
(U3KMKH M aCTPOHOMHH B




COBPEMEHHOM HAYYHOM KapTUHE MUpa

64

O6o0maromuii ypok. Poib
buznyecKoit Teopur B HOPMHPOBAHHIH
MIPEJICTABICHUN O (PU3UIECKON
KapTHHE MHpa

65

O6o06matomuii ypok. Mecto
(U3UYECKON KapTHUHBI MHPa B 00IIIEM
psAny COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MIPEJCTABICHUN O IPUPOJIC

66

PesepBHbIil ypok. MaruutHoe noie.
DneKTpOMarHuTHas MHAYKIHS

67

PesepBHblif ypok. OnTuka. OCHOBBI
CIIEUAJILHON TEOpUHU
OTHOCHUTEJIBHOCTH

68

Pesepnbiii ypok. KBantoBas ¢uzuka.
DNEeMEHTHI aCTPOHOMUU U
acTpo(pu3UKU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d178
4
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YYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YHEHUKA

METOINYECKHUE MATEPHUAJIbBI UIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HUHTEPHET






