


HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 10 (usuke 0a30BOro ypoBHS Ha YpOBHE CpEIHEro O0OIIero
oOpa3zoBaHusi pa3paboTaHa Ha OCHOBE IIOJIOKEHHH W TpeOOBaHUN K pe3ylbTaram
OCBOEHHMSI OCHOBHOW 00pa3oBaTenbHOM nporpaMmmsl, peacraBieHHbix B PI'OC COO, a
Takke ¢ ydétoM eaepanbHOH pabouell HporpaMMbl BOCHUTAHHMS WU KOHIEHIHH
npenofaBaHus ydeOHoro mpeamera «®Pusnka» B 00pa30BATENbHBIX OPraHU3ALUAX
Poccuiickoii @eaepannu, pean3yoX OCHOBHbIE 00pa30BaTeIbHbIE IPOTPAMMBI.

Conepxanue mporpaMMbl 1o  ¢GU3MKE HampaBieHO Ha (OpPMHpPOBaHUE
€CTECTBEHHO-HAYYHON KapTUHBI MUpa obydarommxcsi 10—11 kmaccoB mpu o0yuyeHUu ux
¢u3nke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-AESITEIbHOCTHOTO MOJIXO/a.
[Iporpamma no ¢usuke coorBeTcTBYyeT TpeboBanusimM PI'OC COO k miaHUpyeMbIM
JUYHOCTHBIM, TPEIMETHBIM W METalpeAMETHBIM pe3yibTaTaM OOy4YeHHs, a TaKkKe
YUUTBHIBAET HEOOXOJUMOCTh pEANU3alMUd MEXIIPEAMETHBIX CBsi3ed (U3UKH C
€CTECTBEHHO-HAYYHBIMU YYEOHBIMH MNpeaMeTaMu. B Hell ompenensitoTcsi OCHOBHBIE
eI M3y4eHUs (U3MKA Ha YPOBHE CpPEIHEro o0IIero o0pa3oBaHUs, IJIAHUPYEMbIE
pe3yJIbTaThl OCBOCHUS Kypca (PU3UKU: TMYHOCTHBIE, METAIIPEIMETHBIE, IPEIMETHBIE (Ha
0a30BOM YpOBHE).

[Iporpamma 1o gpu3MKe BKIIIOYAET:

e INIAHUPYEMBIE€ PE3YyJIbTaThl OCBOCHUS Kypca (U3HKU Ha 0a30BOM YPOBHE, B TOM

YuCIie MPEAMETHBIE PE3YNbTAThI IO TOAaM 00yUeHHUS;

e coZiepkaHne yueOHoro npeameta « Pu3nkay 1mo rojgaM o0ydeHusl.

du3nka Kak HayKa 0 HamboJsiee OOIUX 3aKOHAX MPHUPOJIbI, BHICTYIAs B KaueCTBE
y4eOHOIro MmpeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY 3HAHHMU 00
okpyxatomeM wmupe. I[IkonbHBIM Kypc (U3MKHM — CHUCTEMOOOpa3yomUi IS
€CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3NUYECKHE 3aKOHBI JIEXKAT B
OCHOBE TIPOIIECCOB M SIBJICHUM, H3yYaeMbIX XUMHEH, Owojoruei, Gu3nIecKon
reorpadueii u actpoHommeit. Mcmonp30BaHWe M aKTUBHOE MpPHUMEHEHHE (DU3UYSCKHX
3HAHUI OmpenenseT XapakTep M pa3BUTHE pa3HOOOpa3HbIX TEXHOJOTHH B cdepe
SHEPreTUKH, TPAHCIOpPTa, OCBOEHUS KOCMOCA, MOJIYYEHHS HOBBIX MaTepUaioB C
3aJJaHHBIMU CBOWCTBaMU U Jpyrux. M3ydeHue (PU3UKHM BHOCUT OCHOBHOW BKIJIAJ B
dbopMHpoBaHrE €CTECTBEHHO-HAYYHON KapTUHBI MUpPA 00y4aromuxcs, B HGOpMUPOBaAHHE
YMEHUM TPUMEHSATh HAyYHBIM METOJ] TO3HAHMS TMPU BBINOJHEHUH HMH YYCOHBIX
HWCCIIeTOBaHUM.

B ocHoBy kypca ¢u3uKd [UIsl YPOBHSI CpeHEro 00Iero o0pa3oBaHUs MOJIOKEH
pAA UEH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEHl Kypc SBISETCA JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX pa3leioB (U3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOH, TAK U COBPEMEHHOM (DU3UKHU.



Hoes ecenepanuzayuu. B cOOTBETCTBUU ¢ HEW MaTepuan Kypca Pu3nku o0beuHEH
BOKpYr ¢usnyeckux Tteopuil. Benymum B Kypce sBigercs (opmupoBaHHe
MPEJICTaBICHUI O CTPYKTYPHBIX YPOBHSAX MaTepUH, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanuzanust mnpearonaraeT HCIOJIb30BaHUC
T'YMaHUTAPHOTO MOTEHIIMaa (PU3NIECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTUS (HUZHKHU
C pa3BUTHEM OOIIECTBAa, a TaKXKE C MHPOBO33PEHUYECCKHUMH, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU TIPOOIIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc Qu3nku npeamnosaraetT 3HaKOMCTBO €
MIUPOKUM KPYTOM TEXHUYECKHX U TEXHOJOTHYECKUX MPUIIOKEHUM M3yUYEHHBIX TEOPH
U 3aKOHOB.

Hoes  skonoeuzayuu  peamuszyeTcs IOCPEACTBOM  BBEIECHHUS  DJIEMEHTOB
COJIep)KaHusl, TOCBAMIEHHBIX HSKOJOTMYECKAM TMPoOIeMaM COBPEMEHHOCTH, KOTOPBIC
CBS3aHBl C pa3BUTHEM TEXHUKM M TEXHOJIOTMH, a Takke O0OCYXIEeHHs MpoOieM
paloOHaIbHOIO IPUPOIONOIB30BAHMUS U SKOJIOTMYECKON O€30MaCHOCTH.

Crep>XHEBBIMU 3JIEMEHTaMU Kypca (UM3MKM Ha YpOBHE CPEIHEro OOIIero
oOpa3zoBaHus SBIAIOTCA (u3nueckue Teopuu ((hopMHpOBaHUE TMPEACTABICHUN O
CTPYKType TOCTpOCHHUs (pu3mueckoi Teopuu, poiu (yHIaMEHTaJbHBIX 3aKOHOB H
IPUHLKIIOB B COBPEMEHHBIX IPEACTABICHUSAX O MPUPOJE, I'paHUIAX MPUMEHUMOCTHU
TEOpUH, JIJIsl OMUCAHUSI €CTECTBEHHO-HAYUHBIX SBJICHUH U MIPOLIECCOB).

CucTeMHO-IeSITENIbHOCTHBIN MOAX0/A B Kypce (DM3MKHU peann3yercs MPexIae BCETo
3a CYET OpraHu3aluy YKCIEPUMEHTAIBHON AesTenbHoCTH oOydaromuxcs. /s 6a30Boro
YpOBHS  Kypca (HU3MKHM — OTO  HCIIOJIB30BAHHWE CHUCTEMBI  (DPOHTAIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIaOOpaTOPHBIX pabOT, KOTOpPbIE B IPOrpaMMe Mo
¢busrke 00bETUHEHBI B OOIINI CIIMCOK YYCHUYECKUX MPAKTUYECKUX paboT. Beinenenue
B YKa3aHHOM IIepeuHe JIa0OpaTOPHBIX padOT, MPOBOJUMBIX AJISi KOHTPOJIS U OLECHKH,
OCYUIECTBJISIETCS YYaCTHUKAMU 00pa30BaTEIbHOTO MPOLIECcCca UCXO0d U3 0OCOOEHHOCTE!
TUTAaHUPOBAHUS M OCHaIeHus kabunera gusuku. [Ipu 3TOM obOecrieunBaeTCsi OBIaACHUE
OOy4YaroIMMUCS YMEHHUSIMH TPOBOJMTH KOCBEHHBIE HW3MEPEHHS, MCCIIEIOBAHUS
3aBUCHUMOCTEHl  (U3WYECKUX BEJIMYUH M TIOCTAHOBKY OIBITOB 10 IPOBEPKE
NPETIOKEHHBIX THUIIOTE3.

bosibiioe BHUMaHNE yenseTcs peleHUI0 PaCUETHBIX U KAYEeCTBEHHBIX 3a1a4. [lpu
3TOM [UIsl PacyE€THBIX 3aJad NPUOPUTETOM SBISIOTCS 3aJaud C SIBHO 3aJaHHOMN
¢usznyeckoi  MOJEIbIO, IO3BOJSIONIME NPUMEHATh  HU3YYEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJIHOTO pasfiena Kypca, TaK U MHTETPHUPYs 3HAHUS U3 Pa3HbBIX
paznenoB. J[s KadyeCTBEHHBIX 3a7ad MPUOPUTETOM SIBISIFOTCS 3aJaHUsI Ha OOBICHEHUE
NPOTEKaHUsI (PU3MYECKUX SIBICHUN M MPOIIECCOB B OKPYKAIOIIEH KU3HM, TpeOyroume
BbIOOpa (PU3NUECKON MOJIEH JJIsl CUTyallMH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBumn ¢ tpedboBanusmMu OI'OC COO k MarepHalibHO-TEXHUYECKOMY
obecrieyeHn0 ydeOHOro mpoliecca 0a30BbIM YpOBEeHb Kypca (HU3MKH Ha YpPOBHE
CpenHero o0uiero 00pa3oBaHus JOJKEH U3YUaThCsl B YCIOBUSX IPEIMETHOIO KaOMHeTa
GU3MKK WM B YCIOBHUSIX HUHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-



Hay4yHOro nukia. B kabuHere (Pu3MKu MOMKHO OBITH HEOOXOIUMOE JIaboOpaTOPHOE
o0opy0oBaHuE JJIsl BHITIOJIHCHUS YKA3aHHBIX B MPOrpaMme Mo (PU3UKE YUECHUIECKUX
MPaKTUYECKUX PabOT M IEMOHCTPAITMOHHOE 000PY/I0BaHNE.

JlemoHCTpaninoHHOEe 000pyAOBaHUEe (GOPMUPYETCS B COOTBETCTBUU C MPHUHIIUIIOM
MUHUMAJIbHON JIOCTATOYHOCTH M OOECIEYMBAET TOCTAaHOBKY ME€PEUYMCIICHHBIX B
mporpamMme 1Mo (U3UKE KIIOYEBBIX JEMOHCTpAIlMH ISl WCCIICIOBAHMS H3Y4aeMBbIX
SIBJICHUH W TPOIIECCOB, IMIUPUICCKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, HX TEXHUYCCKUX
IIPUMEHEHU .

JlabopaTopHoe oOopyAoBaHME I YYCHUYECKUX TMPAKTHUYECKUX  paldoOT
dbopmupyeTcsl B BUJI€ TEMATUHYECKUX KOMIUIEKTOB U 00ECIEYMBAETCS B pacuéTe OJHOTO
KOMIUIEKTa Ha JBYX OOydYalmmMXcsa. eMaTHUecKHue KOMIUIEKTH Ja0opaTOPHOTO
0o00OpyIOBaHUS JOJKHBI OBITh TIOCTPOCHBI HAa KOMIUIGKCHOM  HCTIOJIb30BAHUH
aHAJIOTOBBIX U IU(GPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM
B BHJIC ITU(POBBIX JIAOOPATOPHUIA.

OCHOBHBIMHU 1IEJIIMU U3y4eHUs] PU3UKHU B 00111eM 00pa30BaHUU SIBJISIFOTCS:

e popMHUpOBaHNE MHTEpPECA U CTPEMJICHUS OOYYAIOMIMXCS K HAYYHOMY H3yYEHHUIO

MIPUPOIBI, PA3BUTHE UX MHTEIUICKTYAIbHBIX U TBOPUYECKHUX CITOCOOHOCTEH;
epa3BUTHE TIPEACTABJICHUA O HAYYHOM METOJE TO3HaHUS U (opmMupoBaHue
MCCJIeI0BATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSM;

e popMHUpOBaHNE HAYYHOTO MHPOBO33PCHHS KaK pe3yjbTaTa HM3yUYCHHUS OCHOB
CTPOCHUS MaTepuu U QyHIaMCHTAIBHBIX 3aKOHOB (DU3HUKU;

e hOopMUpPOBAHUE YMEHUU OOBACHATH SBJICHUS C HMCIOJb30BAaHUEM (PU3UUECKUX
3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

e popMHUpOBaHUE TPEACTABICHUN O poid GU3UKKA JJIs  Pa3BUTUS  JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHH.

JlocTmwkeHne STHUX Iieiedl oOecreunBaeTcs pelieHHEM CIEAYIMMUX 3aaad B

nporiecce u3ydeHus Kypca GU3UKH Ha YPOBHE CpeITHEro o0IIero oopa3oBaHMs:

e MPUOOPETEHUE CHUCTEMBI 3HAHUN 00 O0O0mUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHUAX, BKJIIOYAS  MEXAaHHWKY, MOJICKYJIAPHYIO  (HU3HKY,
AIIEKTPOINHAMUKY, KBAHTOBYIO (PU3HKY M 3JICMEHTHI aCTPO(PU3HUKHY;

e pOpMHUpPOBAHNE YMCHHHA MPUMEHATH TCOPETUYCCKHUE 3HAHUS ISl OOBSICHCHHS
¢u3nUecKuX SBIEHUN B MPUPOJE M ISl IPUHATHS NMPAKTUYCCKUX PEIICHUN B
MOBCEIHEBHOM KU3HU;

¢ OCBOCHHE CIIOCOOOB pEIICHUS Pa3IMUHBIX 3a]lad C SBHO 3aJaHHOW (pu3myecKoit
MOJICITBIO, 33J1a4, MOPa3yMEBaIONINX CAMOCTOSTEIBLHOE CO3aHNe (PU3HISCKON
MOJIEJY, a/ICKBATHOM YCIIOBUSIM 3a/1a4K;

e MIOHUMaHKE (HU3UIECKUX OCHOB M MPHUHITUATIOB IEUCTBUS TEXHUYECKUX YCTPOICTB
Y TEXHOJIOTUYECKUX TPOIECCOB, MX BIUSHUS HA OKPYKAIOIIYIO CPEy;

¢ OBJIAJICHUE METOJAMH CAMOCTOSITEJILHOTO TUIAHUPOBAHUS W IMPOBEACHMUS
(Gu3MUEeCKUX HKCIEPUMEHTOB, aHaldu3a U HMHTEpIpeTanuu HUHPOpMalUH,
oTpeeeHus JOCTOBEPHOCTH MOTYYEHHOTO PEe3yIbTata;



eCO3/IaHME YCJIOBUW Il Pa3BUTUSL YMEHUHW MPOEKTHO-UCCIEI0BATENbCKOM,
TBOPYECKOU IEATEIIBHOCTH.

Ha wusydyenne ¢usuku (0a30BbIii YpOBEHb) HAa YPOBHE CpPEOHErO OOIIero
obpazoBanus otBoautcs 136 gacos: B 10 kiracce — 68 yacoB (2 yaca B Hejenmo), B 11
KJacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipennaraembiii B mporpamMme 10 (U3MKE TMepeueHb JabopaTOpHBIX U
MPAKTUUYECKUX paboOT SBISETCS PEKOMEHIOBAaHHBIM, YYWUTEIb JENaeT BHIOOD
MPOBEJCHUSI  JTA0OOPATOPHBIX PabOT U  ONBITOB C YYETOM  HMHAUBUIYATbHBIX
0COOCHHOCTEH 00yJarOIIUXCS.



COJEPXAHME OBYUYEHUA

10 KITACC
Pa3nen 1. ®u3uka M1 MeTOAbI HAYYHOI'O MIO3HAHUSA

®u3uka — Hayka O nmpupone. HayduHple METOIBI MO3HAHUS OKPYXKAIOLIETO MUpA.
Ponp »kcrepuMeHTa W TEOPUM B MPOLIECCE MO3HAHUS MPUPOJbl. DKCIEPUMEHT B
dusuke.

MonenupoBanue (QU3NYECKUX SBJIECHUN M mpoleccoB. HayuHble runoressl.
dusuyeckue 3aKOHbl M TEOpUU. ['paHMIBI MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Ponb u Mecto pusuku B HOpMUPOBAHUH COBPEMEHHOW HAYYHOW KapTHUHBI MUPA, B
IIPAKTUYECKOM JACATEIBbHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanorosble ¥ IU(PPOBbIE UBMEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe JBHKEHHE. (OTHOCUTEIBHOCTh MEXAaHUYECKOTO  JIBHOKCHHS.
Cucrema orcuéra. Tpaekropusi.

Ilepemelienne, CKOpocTh (CpeaHsii CKOPOCTh, MIHOBEHHAasi CKOpPOCTb) U
YCKOPEHHE MAaTEpPUAIIbHOM TOYKM, HX HPOEKIMHM HAa OCH CHUCTEMbl KOOpPIWHAT.
CioxxeHue nepemMenieHnii U CI0KEeHUE CKOPOCTEH.

PaBHOMEpHOE U PpPAaBHOYCKOPEHHOE MpPSMOJIMHEWHOE JBIKeHHe. ['paduxu
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MEPEMEIICHUS MaTEepUAIbHON
TOYKH OT BPEMEHH.

CBobosHOE TIasieHne. Y CKOpEHHE CBOOOTHOTO MaCHUS.

Kpuonunennoe npuxenue. J[BUKEHHE MATEPUAIIBHOW TOYKU IO OKPYKHOCTH C
IIOCTOSIHHOM IO MOJYJIIO CKOPOCTBIO. YTJI0Bask CKOPOCTh, JIMHEWHAs1 CKOpOCTh. 1lepron
1 yactoTa oOpamienus. LleHTpocTpemMuTebHOE YCKOPEHUE.

TexHHuuecKue yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHUE: CIUIAOMETP, BH)KEHHE
CHaps/10B, LIEMTHBIE U PEMEHHBIE NIEPEIayu.

Jlemoncmpayuu

Mopenb cuCTeMbl OTCYETA, WJUIIOCTPALMS KHUHEMAaTHYECKUX XapaKTepUCTUK
JIBUYKEHUS.

[IpeoOpa3oBanue ABMKEHUMN C UCTIOIB30BAHUEM MPOCTHIX MEXAHHU3MOB.

[TaneHue Ten B BO3AYXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGntonenune nBwxeHus Tena, OpOLIEHHOTO IO YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaeHHUSL.

HamnpaBnenue ckopocTy pH IBHKEHHUH 10 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul



N3ydyeHnne HEpaBHOMEPHOTO [BWXKEHUA C LEJNbI0 ONPENEICHUS] MIHOBEHHOM
CKOpOCTH.

HUccnengoBanue COOTHOLICHUST MEXAY NyTSAMH, MNPOUACHHBIMU TEJIOM 34
MOCJIEI0BATEIbHBIE PABHBIE POMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM JIBHXKEHUU C
HA4YaJIbHOW CKOPOCTBHIO, PABHOU HYJIIO.

N3ydenune nBMKEHUS IAPUKA B BA3KOM KUAKOCTH.

N3yuenue nBuxeHus Teia, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuka

[TpuHuun otHocurenbHOCTH ['anmuiies. IlepBoii 3akoH HerotoHa. MHEepnnanbHbIe
CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunoun cynepnosunnu cui. Bropoi 3akon HeroToHa st
MaTepuaabHON TOUku. Tpernil 3aKkoH HeroTOHA 111 MaTEpUATIbHBIX TOYEK.

3akoH BceMupHOTo TsAroteHus. Cuna tspkectu. [lepBast kocMuueckasi CKOpOCTb.

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

Tpenue. Bunsl Tpenus (mokos, ckoiibkeHus, kadeHus). Cuma tpenus. Cyxoe
TpeHue. Cuiia TpeHusl CKOJIbKEHUA U cuia TpeHus nokosi. Koadumment tpenns. Cuna
COITPOTHUBIICHUS MPU IBUKECHUU TEJIA B KUJKOCTH WJIU Ta3e.

[TocTynarenbHOE U BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHUJIbl OTHOCUTENIBHO OCH BpalleHus. [limedo cuibl. YcnoBus paBHOBECHS
TBEPAOIO Tea.

TexHuueckne yCTpOMCTBA W MOPAKTUYECKOE MPUMEHEHHE: MOJIIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenne nHepuUM.

CpaBHeHUE Macc B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaruu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOBEME U TTAJICHUH.

CpaBHeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKCHUS.

VYcnoBust paBHOBECUS TBEPAOTO Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Nzyuenue nBuxeHust Opycka o HaKJIOHHOM MJIOCKOCTH.

UccnegoBanne 3aBUCHUMOCTH CHJI YNPYTOCTH, BO3HUKAIOUIMX B TNPYKUHE U
PE3MHOBOM 00pa3siie, oT ux aedopMaruu.

Hccnenosanue ycioBuil paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3axkonvt coxpanenus ¢ mexanuke

NMnynbc MatepuanbHOM TOUKM (Tea), CUCTEMbl MaTEepHANIbHBIX TOYeK. MMmyibe
CUJIbl M UW3MEHEHHWE HMITyJIbca Tela. 3aKOH COXPAHEHUs HMIyJibca. PeakTuBHOE
JBUKEHHE.



PabGora crinbl. MOIIIHOCTE CHJIBL.

Kunernyeckass sHeprus MmaTepuaibHOM TOYKH. Teopema 00 U3MEHEHUU
KUHETUYECKOU IHEPTUMU.

[loTennumansHas 3Heprusi. [loTeHnuanbHas >Heprus ynpyro aehopMHUPOBaHHON
npyxuHsbl. [loTeHnManbHas SHEPTUd Teaa BOJIU3U MOBEPXHOCTH 3eMJIH.

[loTeHumanbHble W HEMOTEHUMAJIbHbIE CUJIbl. CBS3b PaOOThl HEMOTEHIIMAIBHBIX
CWJI C HU3MEHEHHEM MEXaHMYECKOW SHEPIHMH CHCTEMBbI Te€JI. 3aKOH COXPAHECHMS
MEXaHWYECKON IHEPTUH.

VYrpyrue 1 Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckre yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHHE: BOJIOMET, KOIED,
MIPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHMS UMITYJIbCA.

PeakTuBHOE BUXEHUE.

[lepexon moTeHLMAIbHON YHEPTUH B KHHETUUECKYIO M OOPATHO.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3yuyenue aOCONIIOTHO HEYIPYroro yjaapa € IOMOMIIbIO JBYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue cBs3u pabOThl CHIIBI C U3MEHEHUEM MEXaHWYECKOM PHEpruu Teja
Ha MPUMEPE PACTIKEHUS PESUHOBOTO XKTYTa.

Pasznes 3. MousiekyasipHast pu3uKa U TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KMHETUYECKOM TEOPUU M HUX OIBITHOE
obocHoBanue. bpoyHoBckoe aBmxenue. uddysus. Xapakrep IBUKEHUS H
B3aUMOJICMCTBUSI YaCTHUI] BeLIeCTBA. MOJEnn CTPOEHHUS Ta30B, KUJIKOCTEU U TBEPABIX
Tel U OOBSICHEHHE CBOWMCTB BEIIECTBA HA OCHOBE JTHUX Mojeneil. Macca u pa3mepbl
mouekyJl. KonnmuectBo Bemectsa. [ToctostHHas ABoranapo.

TerioBoe paBHOBecue. Temmeparypa u e€ wusmepenue. lllkana Ttemmeparyp
Llenscus.

Mopnenpe uaeanbHOro rasa. OCHOBHOE YpPaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON
TEOPUH UJCATBHOTO ra3a. AOCOIIOTHAs TeMIepaTypa Kak Mepa CpelHel KUHETUYECKOM
SHEPIruM TEIUIOBOrO IBMKEHUs vacTul rasza. llkama temneparyp KenpBuna. ['a3oBbie
3aKkOHbl. YpaBHeHue MeHnneneeBa—Knaneiipona. 3akon [lanbToHa. M3ompoueccsl B
UJCAIIbHOM Ta3e C MOCTOSHHBIM KOJMYECTBOM BelllecTBa. [ 'paduueckoe npeacraBieHue
M30IPOIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuyeckue ycTpoHCTBa U MPAKTUUECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIKME JUCKPETHOE CTPOCHHUE BEIIECTBA, PoTOrpaduu MOJIEKYI
OPTaHUYECKUX COCIUHECHUMN.

OmnpiTel 10 AU Py3un KUAKOCTEH U ra30B.



Mopenb GpOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbIThI, JOKa3bIBAOIIKE CYIIECTBOBAHUE MEXMOJIEKYISIPHOIO B3aUMOACHCTBUSL.

Mogens, HIUTFOCTpUpPYIOIIas MPUPOAY AABICHHUS I'a3a HA CTEHKU COCY/Ia.

OnbITel, WUIIOCTPUPYIOLIWE  YPABHEHHE  COCTOSIHUS —~ HJICAJIBHOIO  rasa,
M30IPOLIECCHI.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

Omnpenenenre Macchl BO3/lyXa B KJIIACCHOM KOMHATe Ha OCHOBE M3MEpEeHUil 00BhEMa
KOMHATBI, JABJICHHUS U TEMIIEPATYypPhl BO3yXa B HEM.

HccnenoBanne 3aBUCMMOCTH MEXKIY MapaMeTpaMy COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHosvl mepmoouHamuKku

TepmoanHamMuueckass cucTteMa. BHYTpEHHsI1 SHeprus TEpMOJAMHAMUYECKOM
cucteMbl U crnocoObl €€ u3meHeHus. KommdectBo TemnoTsl M pabota. BHyTpeHHss
SHEPIUsl OJHOATOMHOI'O WACAJIBHOIO ra3a. Bunabl Tersonepenadyu: TEMIONPOBOIHOCTD,
KOHBEKIIUS, U3IyUYEHHE. Y IeNbHAs TEINIOEMKOCTH BemecTBa. KonmmdecTBo TEmIoTsl npu
TerIonepeaaye.

[lonssTue 00 agmabatHoMm mpouecce. IlepBblif  3aKOH  TEPMOJUHAMUKH.
[Ipumenenue mepBOro 3aKoHa TEPMOJAMHAMHUKUA K wu3ompoieccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Btopoii 3akon TepmoanHaMuku. HeoOpaTtumMocTh Po1IECCOB B IPUPOJIE.

TeruoBble MamuHbl. [IpuHLOMINBI A€CTBUS TeMIOBBIX MamuH. [IpeoOGpazoBanus
SHEPTUM B TEIUIOBBIX MammuHaX. KorhduiumeHT mone3Horo AeMcTBUS TEIUIOBON
mammuHbl. [ukn KapHo u ero xo3¢d@dUIMEHT MOJIE3HOTO JEHCTBUA. DKOJIOTHYECKUE
MPOOJIEMBbI TETJIOIHEPTETUKHU.

TexHruecKkre yCTpONUCTBA U MPAKTHUECKOE MPUMEHEHHUE: IBUTAaTEIb BHYTPEHHETO
cropaHusi, ObITOBOM XOJIOAMIBHUK, KOHAUIIHOHED.

Jlemoncmpayuu

N3meHenne BHYTPEHHEHW DHEPTHU Telia MPU COBEPIICHUU PabOThI: BBUIET MPOOKHU
U3 OYTBUIKM TOJI ICMCTBUEM C)KATOrO BO3[yXa, HarpeBaHue 3(upa B JIATyHHOU TpyOKe
nyTéM TpeHus (BUIECOAEMOHCTpAIu).

N3MeHeHne BHyTpeHHEN dHEpruu (TeMIiepaTypbl) Teaa Ipu TeIionepeiaye.

OnsIT M0 aAnabaTHOMY PaCHTUPEHUIO BO3TyXa (OTBIT C BO3IYIIHBIM OTHUBOM).

Mopenu mnapoBoil TypOWHBI, JBUrarejisi BHYTPEHHETO CrOpaHMs, PEAKTHUBHOIO
JIBUTATEJI.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3mepenne yaenpHON TEIIIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuwiecmea. Pazoevie nepexoont

[Tapoo6pazoBanue u KouieHcanus. McnapeHue u kurnenue. AOCONIOTHas U
OTHOCHUTENbHAS BJIAKHOCTh Bo3ayxa. HaceimeHHeli mnap. VYaenpHas Temuiora
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIEPATYPbl KUTICHHS OT 1aBJICHUSI.



Teépnoe Teno. Kpucrammueckue u amopdHble Teaa. AHU3OTPOIUSI CBONCTB
kpuctauioB. JKunmkwe kpuctawiel. CoBpeMeHHbIE MaTepuanbl. [lnaBreHue u
KpUCTayUTH3aIys. Y AesibHas TerioTa miasieHus. CyOaumarus.

YpaBHEeHHUE TEIJIOBOTO OajaHca.

TexHuyeckre yCTPOMCTBA MW IPAKTHYECKOEC TMPUMEHEHHUE: THUTPOMETP W
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTUU TOJYYEHUS COBPEMEHHBIX MAaTEPHUAIIOB, B TOM
YHUCJIe HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiicTBa HACHIIICHHBIX TTAPOB.

Kunenue npu moHW>KeHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaOntonenue HarpeBaHus U MJIABJICHUS KPUCTAJUIMUECKOTO BEILIECTRA.

JleMoHcTpalusi KpUCTasIoB.

Vuenuuecxuii sxcnepumenm, iabopamopHule pabomuol

N3mepeHne 0THOCUTETLHON BIIAXKHOCTH BO3/yXa.

Paznen 4. DjaeKTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

DJIeKTpU3alms Tel. DNEKTPUYECKUM 3apsan. J[Ba BUAa 3JIEKTPUYECKUX 3apsiAOB.
[IpoBOAHUKM, AMAAEKTPUKH M MOTYNPOBOAHUKHU. 3AKOH COXPAHEHHS AJIEKTPUYECKOTO
3apsiaa.

B3aumoneiictBue 3apsgoB. 3akoH Kynona. ToudeuyHbI SIEKTpUUECKUN 3apsil.
Onektpuueckoe  mone.  Hanpsok€HHOCTh  3nektpuueckoro  mons.  IIpuHnun
CYNEPIIO3ULIHH ICKTPUUECKUX MOJIeH. JINHUN HAPSKEHHOCTH IEKTPUIECKOTO TOJIS.

PabGora cun snektpocraruueckoro mosis. I[loreHuman. PazHocTh mOTEHIMANOB.
[IpOBOIHMKM W JAUDNEKTPUKU B JJIEKTPOCTATUYECKOM Tojne. Jludnekrpuyeckas
IIPOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTtop. OIEKTPOEMKOCTh IIJIOCKOTO KOHJEHCATOpa.
DHeprus 3apsKEHHOr0 KOHAEHCATOPA.

TexHuueckue yCTpOWCTBA U IPAKTUYECKOE IPUMEHEHHUE:  DJIEKTPOCKOIL,
ANEKTPOMETP,  DJCKTPOCTaTHUeCKash  3aluTa, 3a3eMJICHHE  DJIEKTPONpPUOOpPOB,
KOHJIEHCATOP, KOMMPOBAJIBHBIN aIllapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLUII IEUCTBUSA DIEKTPOMETPA.

BzanmopencTBre HaA3IEKTPU30BAHHBIX TEJL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.

[IpoBOAHUKM B 3JIEKTPOCTATUYECKOM IOJIE.

DIIEKTPOCTATUYECKAs 3aLIUTA.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTU ILIOCKOIO0 KOHAEHCATOpa OT IUIOMIAAM IUIACTHH,
PACCTOSTHUSI MEK]1y HUMU U TUDJICKTPUUECKON MPOHUIIAEMOCTH.



DHeprus 3apsKEHHOr0 KOHAEHCATopa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenne 35eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUAN TOK. Y CIOBUS CYLIECTBOBAHUSA JIEKTPUUECKOTO TOKa. MIcTOUHMKH
Toka. Cuia Toka. IlocTOSAHHBIN TOK.

Hanpspxkenue. 3akon OMa 7151 ydacTka 1.

DNEeKTpUYECKOE  COMPOTUBJIEHUE.  YIETBbHOE  CONPOTHBIICHHE  BEIIECTBA.
[TocnenoBarenbHOE, TApAIENbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOITHUKOB.

Pabota BIIEKTPUUECKOTO TOKa. 3aKkoH JIxoyna—Jlenua. MoI1HoCTh
ANEKTPUYECKOTO TOKA.

DIIEKTPOJABHKYIIASL CUJIa U BHYTPEHHEE COMPOTHUBICHUE MCTOYHMKA TOKA. 3aKOH
Oma ju1st MOJTHOM (3aMKHYTOM ) AsekTpuueckoit nenu. Kopotkoe 3ambikanue.

DJIEKTPOHHAs! MPOBOAUMOCTH TBEPABIX METAJIOB. 3aBUCUMOCTH COMPOTUBIICHUS
METAJJIOB OT TemnepaTypbl. CBEpXIpOBOIUMOCTb.

DIIEKTPUYECKAN TOK B BakyyMe. CBOKCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBoguuku. CoOCTBEHHAsI M TPUMECHAS] TPOBOJAUMOCTH MOTYIPOBOHUKOB.
CgoiictBa p—n-niepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

OJIEKTpUYECKUd  TOK B pacTBOpax W pacijlaBaX  AJIEKTPOJIMUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALMS. DIEKTPOIIU3.

DJIEKTpUYECKUA TOK B ra3zax. CaMOCTOATENbHBIM U HECAMOCTOSATEIBbHBIA P3PS,
Monnus. [1ma3ma.

TexHuueckne yCTpOUCTBA U NMPAKTUYECKOE MPUMEHECHUE: aMIIEPMETP, BOJIBTMETD,
peocTar, ICTOYHUKHU TOKa, DJIEKTpOHATrpeBaTeIbHbIE MPUOOPHI, JIEKTPOOCBETUTEIILHbIC
NpubOphl, TEPMOMETP  COMNPOTUBJICHHUS, BAKYyMHBIH JHOJ, TEPMHUCTOPHI U
(boTOpPE3UCTOPHI, MOTYNPOBOJHUKOBBIN AUO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenune cuibl TOKa M HAPSIKECHUS.

3aBUCHUMOCTh CONPOTUBJICHUA UIUIMHAPUYECKUX TPOBOJHUKOB OT JIJIMHBI,
IJIONIA TIONIEPEYHOr0 CEUCHUSI U MaTepurala.

CMelIaHHoe COeIMHEHUE MPOBOIHUKOB.

[IpssMmoe  w3MepeHMe  BINEKTpOIABMXKYyHIEM  CcWibl. KOpoTkoe  3ambIkaHue
rajJbBaHUYECKOIO JIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIICHUS.

3aBUCUMOCTbH CONTPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoil pa3psa U TpOBOAUMOCTh BO3/1yXa.

OHOCTOPOHHSISI TPOBOAUMOCTD AUO/A.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydenune cMemaHHOro COeIMHEHUS PE3UCTOPOB.

N3MepeHne HAEKTPOABMKYIIEH CHJIBI MCTOYHMKA TOKA M €ro BHYTPEHHETO
COITPOTHUBIICHUS.



Habutoienue snexrponaunsa.

MexnpeaMeTHbIe CBA3H

Nzyuenne kypca Gusuku 6a3oBoro ypoBHs B 10 kiiacce oCymecTBIsSETCS C yIETOM
COJIEpKaTENbHBIX MEXIIPEAMETHBIX CBSI3€H € KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMUH,
reorpauu U TEXHOJIOTUU.

Meowcnpeomemnvie nowsmusi, CBSI3aHHBIE C HM3YYEHHMEM METOJOB HAyYHOI'O
MO3HAHUS: SIBJICHHUE, HAYYHBIH (PaKT, rumoresa, (pu3nueckas BETUYMHA, 3aKOH, TEOPHS,
HaOJII0ICHUE, SKCIIEPUMEHT, MOACIIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: penieHHe CUCTEMBl ypaBHEHMH, JMHEWHas (yHKUus, mapadona,
runepoosa, uX rpauKy U CBOMCTBA, TPUTOHOMETPUUECKHE (PYHKIIMU: CUHYC, KOCHHYC,
TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPBI U HX
IIPOEKIIMHU HA OCU KOOPJIMHAT, CIIOKEHNE BEKTOPOB.

Buonocus: mexaHundyeckoe IBMKEHHME B JKUBOM mpupoae, Auddysus, ocMmoc,
TEIUIOOOMEH JKHMBBIX OPraHW3MOB (BHUIbI TEIUIONEPENayH, TEIJIOBOE pPABHOBECHUE),
AIIEKTPUYECKUE SIBJICHUS B )KUBOM NIPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE AaTOMOB M MOJIEKYJ, MOJIb
BEIIECTBA, MOJIIPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEJ, KUAKOCTEW W Tra3oB,
ANEKTPUYECKUE CBOMCTBA METAJIOB, JIEKTPOIUTHYECKAs JUCCOLMALIMS, FaIbBaHUKA.

l'eocpaghus: BNaXXHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE ABUKEHUN C HCIOJb30BAHHUEM MEXAHU3MOB, YUET
TPEHUS] B TEXHHUKE, MOJAIUIMITHUKH, HUCIOJIb30BAHHUE 3aKOHA COXPAHEHUS UMITYJIbCA B
TEXHUKE (pakera, BOAOMET WU JPYrue), JABUTaTellb BHYTPEHHETrO CropaHus, NapoBas
TypOUHa, OBITOBOM  XOJIOAMJIBHUK, KOHJIWLMOHEP, TEXHOJOTHMH  IOJIy4EHUs
COBPEMEHHBIX MAaTEpUajJoB, B TOM YHCJIIE HAHOMATEPHAIOB, U HAHOTEXHOJIOI'MH,
ANEKTPOCTATUYECKAs] 3aIMTa, 3a3€MJIEHUE DJIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIN
MPUHTEDP, DJIEKTPOHArPEBAaTENIbHbIE MPUOOPHI, AJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
raJIbBaHUKA.

11 KITACC
Pa3znen 4. DiaekTpoAMHAMMKA

Tema 3. Macnummnoe noe. IneKmpoMazHUMHAA UHOYKUUA

[ToctostHHbIE MarHuTHL. B3auMoOJelCTBHE IOCTOSAHHBIX MAarHUTOB. MarnuTHoe
nosje. Bektop MarHUTHOM WHAYKIMU. [IpuHIMI Cynepno3uiuyM MarHUTHBIX IOJIEH.
JluHnn MarHuTHOM wWHAYKUMH. KapTuHa JMHWKA MarHUTHOM WHAYKUWAHA TOJA
MOCTOSHHBIX MAarHUTOB.

MarauTtHoe noJsie MpOBOJHUKA ¢ TOKOM. KapThHa JIMHUNA MHIAYKIIMA MarHUTHOTO
MOJ JUIMHHOTO TMPSMOr0 NPOBOAHMKA W 3aMKHYTOrO KOJIBLIEBOTO IPOBOJIHUKA,
KaTywKku ¢ TokoM. OnbIT Opcrena. BzanmoaerctBue mpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenia, e€ MOynb U HampaBieHue. J[BuxkeHUE 3apsKEHHOM 4YacTHIlbl B
OJTHOPOJTHOM MarHuTHOM ToJie. PaGora cumer Jlopenia.



SIBneHHE ANEKTPOMATHUTHOW MHAYKIMHU. [I0TOK BEKTOpa MarHMTHOW HMHIYKIUU.
DJIIEKTPOJIBUXKYILAs CHJIA UHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAyKIuu Dapanes.

BuxpeBoe nanekTpuyeckoe moJie. OJNEKTPOABUXKYINAS CUJIa HHAYKIUU B
POBOJHUKE, TBHKYIIEMCS TIOCTYIMATENBHO B OJTHOPOJHOM MarHuTHOM IIOJIE.

[IpaBuno Jlenna.

NHOyKTUBHOCTh.  SIBIeHME ~ CaMOMHAYKLMH.  OJIEKTPOABWXKYIAs  cujia
CaMOUHTYKIINH.

DHeprusit MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckre ycTpOMCTBA U MPAKTUYECKOE NMPUMEHEHUE: MTOCTOSTHHBIE MAarHUTHI,
AJEKTPOMArHuThl,  AJCKTPOABUTATENIb,  YCKOPUTEIM  DJIEMEHTAapHBIX  YaCTHI],
WHIYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIIOHEHHE 3JIEKTPOHHOT'O MTy4YKa MATHUTHBIM TTOJIEM.

JIuHMM UHYKIIUY MarHUTHOTO TOJIS.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SBneHue >IeKTPOMArHUTHON UHIYKITUU.

IIpaBuino Jlenna.

3aBUCUMOCTh DJICKTPOJBIKYIIEH CHUJIIBI HMHIYKIIMM OT CKOPOCTH HW3MEHEHUS
MarHuTHOTrO MOTOKA.

SIBneHne caMOMHAYKIIUH.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3ydeHne MarHuTHOTO MOJIst KATYIIKH C TOKOM.

Uccnenosanue AeiiCTBUS MOCTOSIHHOTO MarHUTa HA PaMKy C TOKOM.

UccnenoBanue siBICHUS 3JIEKTPOMArHUTHON MHIAYKIIUH.

Pa3znes 5. KosieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmMmpoOMaAZHUMHbIE KONEDAHUA

Konebarenbhas cucrema. CBOOOAHBIC MeXaHUYECKHE Kojiebanus. ["apmMmoHnyeckue
koneOanus. [lepuon, yacrora, ammiutyna u gaza konebanuil. [IpyXKUHHBIA MasTHHK.
MareMaTtnueckuii MasTHUK. YpaBHEHUE TrapMoOHMUYecKuXx kosieOanuid. IIpeBparieHue
SHEPIruM MPU TAPMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii  kOHTYp. CBOOOJHBIE 3JIEKTPOMarHWTHBIE KOJIEOAHUS B
UJCATBHOM  KOJEOAaTebHOM KOHTYpe. AHAJIOTUs MEXAY MEXaHUYECKUMU U
ANIEKTPOMATrHUTHBIMU KoJebanusmu. @opmyna ToMcoHa. 3aK0H COXpaHEHUST SHEPTHH B
UJIeATHHOM KOJICOATEIPHOM KOHTY]E.

[IpeacraBinenre o 3aTyxarolUx KoJjieOaHUsAX. BbIHYyXJIEHHbIE MEXaHHUYECKHUE
kosnebanus. Pezonanc. BeiHyXIeHHBIE 3JIEKTPOMArHUTHBIE KOJICOaHUSI.



ITepemennsiit Tok. CHHYCOMAAIbHBIA IEPEMEHHBIA TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYJTHOE U JIEUCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U HAITPSIAKEHUS.

Tpanchopmarop. IlpousBojacTBo, mepeaaya W MOTPEOJIEHUE AIIEKTPUUECKON
DHEPruu. OKOJIOTMYECKHE PHUCKH TPU MPOU3BOACTBE 3IIEKTpodHepruu. KymbpTypa
UCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHu4yeckre yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHUE: IIEKTPUUECKUN 3BOHOK,
TEHEPATOP MEPEMEHHOI0 TOKA, JINHUHU JICKTpOnepeaay.

Jlemoncmpayuu

UccnegoBanue mapaMeTpoB KojeOaTelbHOW CHUCTEMBbl (IIPYXUHHBIM WU
MaTEMaTUYECKUNA MASITHUK).

Habnronenue 3aryxarommx KojieOaHui.

UccnenoBanue CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Habmronenue pezonanca.

CB0OOIHBIE AIEKTPOMATHUTHBIE KOJIEOAHUS.

OcummorpaMmsbl  (3aBUCHUMOCTH CHJIBI TOKA W HAIpPSHKEHUS OT BPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJICOaHUM.

Pe3onanc mnpu  mocnenoBaTebHOM — COCIUHEHWHM  PE3UCTOPA,  KATYIIKHU
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogens TUHUY 3IEKTpOoNEpeaauH.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomul

UccnenoBanue 3aBUCUMOCTH MEPUOJIA MAJIBIX KOJIEOAHUI TPy3a HA HUTH OT JIJTUHBI
HUTU U MaccChl Tpy3a.

HccnenoBanne NmepeMEHHOr0 TOKa B LEMH M3 IMOCIEAOBATEIbHO COEAUHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U pe3UCTopa.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbLE 6OJIHbL

Mexanuueckne BOJHBI, YyclioBusi pacnpoctpaneHusa. Ilepuon. CkopocThb
pacrpocTpaHeHus W JJIMHA BOJIHBL. [lomepedHble W MOPOJOJIbHBIE  BOJIHBI.
WNuTtepdepentus u qudpaxius MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIC BOJIHBL. Y CIIOBUSI M3JIYyUYCHHUS DJICKTPOMAarHUTHBIX BOJIH.
B3aumnas opuenrtarusi BektopoB E, B, V B anexrpomarnutHoi BosHe. CBoOMCTBa
AJIEKTPOMATHUTHBIX BOJH: OTPaKEHUE, TMPEJIOMJICHUE, ToJspu3amnus, audpakxius,
untepdepenius. CKOpoCcTh JIEKTPOMArHUTHBIX BOJIH.

[lIkana »JIEKTPOMArHUTHBIX BOJIH. lIpuMEHEeHHE »HIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMIBI paguOCBsI3U U TeNeBUAeHUS. Pannonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHuyeckne yCTpoWCTBA M  NPAKTUYECKOE MPUMEHEHHE: MY3bIKAJIbHbIC
MHCTPYMEHTHI, YJIbTPA3BYKOBas JMArHOCTHKA B TEXHUKE M MEIWLMHE, paaap,
paauonpuEéMHHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu



OO0pazoBaHue U pacpoOCTPaHEHUE MONEPEUHBIX U MPOJIOJIbHBIX BOJIH.

Koneoiromeecs Te10 Kak HCTOYHUK 3BYKa.

Habmoienue otpaskeHus U IpeoMIICHUS MEXaHUYECKUX BOJIH.

Ha6nronenue natepdepeniinu u qudpakiinii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

Habmoienue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTUTYJOM U 4aCTOTOMN
KOoJieOaHU .

UccnenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXXECHUE, IMPEIOMIICHUE,
noJispu3anus, 1udpakius, tHTepPepeHIus.

Tema 3. Onmuxa

I'eomerpuueckass onruka. [IpAMoOnuMHENWHOE  pacIpOCTpaHEHWE CBETa B
oaHopoaHo cpeae. JIyd cBera. ToueuHblld HCTOYHUK CBETA.

Otpaxenue cBera. 3akoHbl OTpakeHUs cBera. llocTpoenue wn3z00paxeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomiienne cBeTa. 3aKOHBI TNpeEIOMIEHHsI cBeTa. AOCOJIOTHBIN IOKa3aTelb
npenomnieHus. llonmHoe BHyTpeHHee oTpaxkeHue. IlpenenpHbIE  yroa IOJHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus cseta. CiioxHbIi cocTaB Oenoro cBera. LBerT.

Cobuparoue 1 pacceuBaroiye JuH3bl. ToHKas auH3a. POKYCHOE PACCTOSIHUE U
onTHYecKas cuia TOHKOW JuH3bL. IlocTpoeHue wu300pakeHHWid B coOuparomux Hu
pacceuBaromux JuH3ax. DopMysa TOHKON JTUH3bI. Y BEJIMYEHUE, 1TABAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON OTITUKH.

BonnoBasi ontuka. MuTtepdepenmus cBera. KorepeHTHbIE MCTOYHUKHU. Y CIOBUS
HaOJIIOEHUS] MaKCUMYMOB U MUHHUMYMOB B HMHTEP(PEPEHLUMOHHON KapTHHE OT JBYX
cUH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus csera. udpakuvoHHas pemérka. YciaoBue HaOMIOIECHUS TJIABHBIX
MaKCHMYMOB IpH MaJIEHUU MOHOXPOMATUYECKOTO CBETA Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHHuuecKMe YCTpOMCTBA M  NPAKTUYECKOE NPUMEHEHHWE: OYKH, JIyma,
¢doToanmapaT, TPOCKIMOHHBIA anmapar, MUKPOCKOI, TEJIECKOIN, BOJOKOHHAs OITHKA,
nudpakiMOHHAs PEMIETKA, MOJISIPOUI.

Jlemoncmpayuu

[IpsMOoNMHENHOE  pacCHpOCTpPAaHEHHE, OTPAKEHHE M  NPEJOMIICHHE CBETa.
OnTtuyeckue npudOpHI.

[TonHoe BHyTpeHHEE OTpakeHUE. Mozieslb CBETOBOAA.

UccnenoBanue cBONCTB N300pakeHUH B JIMH3aX.

Mopenn MUKpOCKOIa, TEJIECKOIIA.

Ha6nronenue natepdepeninm cpera.

Habmronenue nudpakiuu ceera.

HabGnronenue nucnepcuu cBera.

[Tony4yeHue cnekTpa ¢ MOMOLIbIO TPU3MBI.



[Tonyuenue cnekTpa ¢ MOMOIIBI0 AU(PPAKIIMOHHON PEIIETKH.

Ha6nronenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3MepeHune nokazaress npeioMJIeHUs CTEKIa.

HccnenoBanue cBOMCTB M300paXKeHU B JIMH3AX.

Ha6nronenue nucnepcnu cBera.

Pa3znes 6. OcHOBBI CIeIUAJIBHOM TEOPUU OTHOCHUTEJIbHOCTH

I'paHnipl MPUMEHMMOCTH KIIACCMYECKOM MeXaHMKHU. IlocTymarsl crnienuanbHON
TEOPUU OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTh MOXYJSl CKOPOCTH CBETa B BaKyyMe,
IPUHLUI OTHOCUTEIBbHOCTH DUHIITENHA.

OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMejJICHUE BPEMEHHM U COKpaIllCHHUE
JUTUHBI.

DHEprusi U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBsi3p Macchl C DHEPTHUEN M HMITYJIbCOM PEISTUBUCTCKONW YaCTULbI. DHEPTHs
MOKOSI.

Pasznen 7. KanToBas ¢pusuka

Tema 1. dnemenmovt K6AHM OGO ONMUKU

®otonbl. Popmyina Ilnanka cBs3u sHEpruud GOTOHA C €ro YaCTOTOW. DHEPrus u
UMITYJIbC (POTOHA.

OtkpseiTue u ucciegoBanue Qorodrdpdexra. Onbitet A. I'. CrosieToBa. 3aKOHBI
dotordpdexra. YpaBHenue OuHmTeHa s dorodddexra. «KpacHas rpanuia»
dboTorddexra.

JlaBnenue cBera. OnbiThl 1. H. JIeGenera.

XHUMHUYECKOE ICUCTBUE CBETA.

TexHuyeckre YCTpOMCTBA M MPAKTUYECKOE MpUMEHEHUe: (POTODIEMEHT,
dboTomaTUMK, COJTHEUHAs OaTapesi, CBETOAUO.

Jlemoncmpayuu

®otorh(PexT Ha yCTaHOBKE C IIMHKOBOU IJIACTUHOM.

UccnenoBanue 3akoHOB BHeHETo (poTodddekra.

CBeToauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnwiTel Pesepdopna mo paccessHUIO 0 -4acTHIIL.
[Inanerapnas moxenb aroma. Iloctynatel bopa. M3nydenue u nornioiieHre (GOTOHOB
IpU TMEepexojie aToMa ¢ OJTHOTO YPOBHSI DHEPIruM Ha Apyroi. Bumel criektpoB. CrekTp
YPOBHEHN SHEPTUM aTOMa BOAOPOAA.

BonnoBeie cBoiictBa yactuu. Bosmbl e bpowna. KopnyckysisspHO-BOJTHOBOM
Ty aJIN3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3IyYCHHE.

TexHuyeckue ycTpoucTBa M MPAKTUYECKOE MPUMEHEHUE: CHEKTPAJbHbIA aHaJN3
(cmekTpockon), Ja3ep, KBAaHTOBbI KOMIIBIOTED.



Jlemoncmpayuu

Monens onbita Pesepdopna.

Onpenenenre JJIMHBI BOJIHBI J1a3epa.

HaGnronenue muHeHYaThIX CIIEKTPOB U3ITyUEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopnvle pabomuol

Ha6nronenue muHEYaToro CriekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JOKAa3bIBAIOIINE CIIOKHOCTh CTpOCHHS  sapa. OTKpbITHE
paanoakTuBHOCTH. OmnbiThl Pesepdopaa mo ompeneneHuio coctaBa paaroOaKTUBHOTO
m3nydenus. CBoicTBa anb(a-, OeTa-, raMmma-u3iydyeHus. BiusHue paqnoakTHBHOCTH Ha
KUBBIC OPTAHU3MBI.

OtkpeiTHE mnpoTOHa U HeWTpoHa. Hykionnas wmoxens snpa [elizeHbepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Torsl.

Anbda-pacnaa. DIEeKTpPOHHBIM W MO3UTPOHHBIN Oera-pacnaia. ['amma-uznyueHue.
3aKOH PaAMOAaKTUBHOTO pacIaa.

DHeprus CBsA3M HYKJIOHOB B sifipe. SAnepHbie cuibl. Jledext maccel sapa.

SnepHble peakuuu. JleneHue u CUHTES sI€ep.

Snepubrit peaktop. Tepmosinepusiii cuHTe3. [IpoOaemMbl U MEPCIIEKTUBHI SACPHON
DHEPreTUKU. JKOJOTHUYECKNE ACTIEKTHI IAEPHON YJHEPTETHUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

Mertonbl HaOJIIOAEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLL.

dyHaMeHTalIbHbIE B3auMOoieicTBUs. EMUHCTBO (pu3nueckoil KapTUHBI MUpA.

TexHuuecknue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHME: JI03UMETp, Kamepa
BuiibcoHa, siaepHbIi peakTop, aToMHasi 6oMoa.

Jlemoncmpayuu

CU€TUrK MOHUBHPYIOIINX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

HccnenoBanue TpekoB 4acTull (TI0 TOTOBBIM GoTorpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIMKH

Otanbl pa3BUTHS acTpOHOMMH. lIpukiiamHOoe M MHPOBO33PEHUYECKOE 3HAYCHHE
aCTPOHOMMH.

Bun 3B&pnoro Heba. Co3Be3mms, spKue 3BE3ABI, IUIAHETHI, HX BHIMNMOC
JBIDKCHUE.

ConHeuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. McTounuk sHeprun CoJiHLA U 3BE31. 3BE3MBI, UX
OCHOBHBIE XapaKTEPUCTUKU. J[narpamma «CIEeKTPAIbHbBIN KJIACC — CBETUMOCTBY. 3BE3/IbI
[JIABHOW IOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY» JUIsl 3BE3[
[JIABHOM  TOCJIENOBATENBHOCTH. BHyTpeHHee cTpoeHue 3BE34. (CoOBpEMEHHbIE
NPEACTABIICHUS O MMPOUCXOKICHUH U 3Borony CoJIHIA U 3BE3/. DTalbl )KU3HU 3BE3L.



Mueunsiii Ilyte — nHama [anaktuka. Ilonmoxenune u pgBuxeHue CoyiHIIA B
lNanaktnke. Tunsl ramaktuk. Pagmoramaktvkum u kBaszapbl. UEpHbIE ABIPBI B sapax
TaJaKTHK.

Bcenennas. Pacmupenne Bcenennoit. 3akon Xa0606na. Pasberanue ranakTuk.
Teopus bonbiioro B3peiBa. PEMKTOBOE U3ITyUYEeHUE.

Macmrabnas cTpyktypa Beenennoii. MeraraiakTuka.

Hepeménusie mpo6ieMbl aCTPOHOMUH.

Vuenuueckue nabnrooenus

HaGnronenuss HEBOOPYKEHHBIM TJIA30M C  HCIOJIb30BAHUEM KOMITbIOTEPHBIX
PWIOKEHUH ISl OTIPECICHUS MOJIOKEHUSI HEOECHBIX O0BEKTOB HA KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3us1 CEBEPHOro MOJIYIIAPHS U IPKHUE 3BE3BI.

Habnronenus B teneckon Jlynsl, miianet, Mieunoro [lytu.

O06o0maromniee MOBTOPpEeHUE

Ponb ¢pu3uku u acTpOHOMHUM B SKOHOMHYECKOH, TEXHOJIOTUYECKON, COIIMAIBHON U
ATUYECKON cepax NesATEIbHOCTH YEeIOBEKa, POJb U MECTO (DU3UKU U aCTPOHOMHHU B
COBPEMEHHOW HAy4yHOW KapTHHE MHUpa, POJb (PU3MUYECKOW TEOpuHu B (POPMUPOBAHUU
MPEACTABICHUN O (PU3HUECKOW KapTHUHE MHUpa, MECTO (PU3MYECKOM KapTUHBI MHUpPA B
oO1IeM psiZly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUIN O IPUPO/JIE.

MeknpeaMeTHbIE CBS3H

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 11 Kacce ocyliecTBIsETCS ¢ y4ETOM
coJiepKaTeNIbHbIX MEXKITPEAMETHBIX CBSI3€W C KypcaMu MaTeMaTHKU, OUOJIOTUHN, XUMUH,
reorpaduu U TEXHOJOTHUH.

Meoicnpeomemnvle nousimus, CBS3aHHbIE C HW3YYEHHEM METOAOB HAy4YHOIO
MO3HAHUSA: SBJICHHE, HAYYHBINA (DaKT, TUMOTE3a, PU3ndecKas BEIIMYMHA, 3aKOH, TEOPHs,
Ha0II0IeHUE, SKCIIEPUMEHT, MOAECIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHHEe CUCTEMbl YPaBHEHUH, TPUTOHOMETPUYECKUE (DYHKIIUU:
CUHYC, KOCHHYC, TaHI€HC, KOTaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO,
BEKTOPBl M HMX NPOEKLIHMH HA OCH KOOPAWHAT, CJIOKEHUE BEKTOPOB, IPOM3BOJHBIC
AJIEMEHTApHbBIX (PYHKLIMNA, TPU3HAKK TOJ00US TPEYrOJIbHUKOB, OMpPEIeIeHHE MIIOaan
I0CKUX (puryp n o0bEMa Te.

buonocus: snexTpudeckue BICHUS B )KUBOU MPUPOJE, KOieOaTeTbHbIE ABUKECHUS
B J)KMBOHM MPUPOJAE, ONTHYECKHUE SBJICHUSA B JKMBOW IPUPOJE, NCUCTBUE paauallMU Ha
YKABBIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KpUCTAJUIMYECKAS] CTPYKTYpa TBEPABIX TEN,
MEXaHU3Mbl 00pa30BaHUs KPUCTAIUIMYECKOW PEIIETKH, CIEKTPAIbHBINA aHAJIU3.

l'eoepagusa: MarHuTHBIE TOJIOCA 3€MIIM, 3aJIEKU MarHUTHBIX pyl, (poTrochEmka
36MHOW MOBEPXHOCTH, MPEICKAZAHUE 3EMIIETPACECHUN.

Texnonoeus: JMHAM  DJIEKTpOIIEpenady, TEHEpaTop MEPEMEHHOIO0  TOKAa,
ANEKTPOABUTATENb, UHAYKIMOHHAS I€4b, Pajap, paIuOIPUEMHHK, TEJIIEBU30D, AaHTCHHA,
tenepon, CBYU-neub, NpPOEKUMOHHBIN anmapar, BOJOKOHHAS OITHKA, COJHEYHAas
Oarapes.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOrO mpenmera «@Pu3nkay Ha YpPOBHE CpEAHETO O0O0IIero
obpazoBaHus (0a30BbIi ypOBEHb) JODKHO OOECHEUYUTh JOCTHKEHHE CIIETYIONINX
JUYHOCTHBIX, METAIIPEIMETHBIX M MPEJAMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yJIbTATBl OCBOEHUs Y4yeOHOro npeamera «Du3MKa» JOJIKHBI
OTpakaTb  TOTOBHOCTh M  CIIOCOOHOCTh  OOy4arolUXcsi  PYKOBOACTBOBATHCA
chOpMUPOBAHHONW BHYTPEHHEH TMO3UIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIUH, MO3UTUBHBIX BHYTPEHHHX yOeXKICHUH, COOTBETCTBYIOIIHNX
TPaJAULIMOHHBIM LEHHOCTSM POCCHICKOT0 OOILIECTBA, PACIIMPEHUE KU3HEHHOTO OIIbITa
U ONbITa [JEATEIIBHOCTH B MPOLECCE peav3alid OCHOBHBIX HalpaBJICHUU
BOCIIUTATEIBHOU IESITEIBHOCTH, B TOM YHCIIE€ B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c()OPMHUPOBAHHOCTh TPAKIAHCKOM MNO3ULIMU OOYyYaroUIerocs Kak aKTHUBHOTO H
OTBETCTBEHHOT'O WJIEHA POCCUMCKOTO OOIIECTBA;

OPUHATHE  TPAJAUIMOHHBIX  OOIIEYENIOBEYECKUX  T'YMAHHCTHUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JESTENbHOCTh B HHTEpPECax TIPakIaHCKOro
o011ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aUMOJECHCTBOBATh C COIMAIbLHBIMU UHCTUTYTAMU B COOTBETCTBUU C UX
GYHKIHUSIMY U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOM NEATENBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTH POCCUUCKOMN TPAXKIAHCKON UACHTUYHOCTH, TAaTPUOTU3MA;

LIECHHOCTHOE€ OTHOIIEHWE K TOCYJapCTBEHHBIM CHUMBOJIaM, JOCTUXKEHUSIM
POCCHUNCKUX YUEHBIX B 00s1acTH GU3HUKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUS, STUYECKOTO TOBECHUS;

CIIOCOOHOCTh OILICHMBATh CHUTYallMl0 U TPUHUMATh OCO3HAHHBIE PEIICHHUS,
OpPUEHTUPYSACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJE B
NEATEIbHOCTU YYEHOI0;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHHSA:

ACTETUYECKOE OTHOILIEHHWE K MHpPY, BKJIIOYas SCTETUKY HAyYHOTO TBOPYECTBA,
npucyIiero pu3n4eckon HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:



MHTEpEC K pa3iuyHbIM chepaM npodeccuoHaIbHON AEITeIbHOCTH, B TOM YHCIIe
CBSI3aHHBIM C (PM3MKOM U TEXHUKOH, yMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOP OyAyIIeit
npodeccuu U peann30BbIBaTh COOCTBEHHBIC )KIU3HECHHBIC TUIAHBI,

TOTOBHOCTh M CHOCOOHOCTH K 00pa3oBaHHI0O M camMo0OOpa3oBaHUIO B 00JacTu
(GHU3UKK Ha IPOTSHKEHUH BCEH KU3HU;

6) IK0JI0rHYecKOro BOCTIMTAHNS

C(OPMHUPOBAHHOCTb ~ HKOJIOTMYECKOM  KyJIbTypbl, OCO3HaHHE IJI00AIBHOTO
XapakTepa 3KOJIOIMYECKUX IpoOieM;

IUIAHUPOBAaHME M OCYIIECTBJICHUE NIEHCTBHI B OKpY’)KaloIIeld cpeie Ha OCHOBE
3HAHUA LIeJIed yCTOMUMBOro pa3BUTHSI YeIOBEUECTBA,

pacIIMpeHne OIbITa JAESITENbHOCTH SKOJOTHYECKON HAIPaBICHHOCTH Ha OCHOBE
MMEIOIIUXCS 3HAHUN TI0 (PU3HKe;

7) IEeHHOCTH HAYYHOT0 MO3HAHMA:

c(OPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuUTUs (PU3NUECKON HAYKU;

OCO3HaHWE IEHHOCTH HAyYHOW AEATEIbHOCTH, TOTOBHOCTH B MPOILIECCE M3YUCHHUS
GU3MKH  OCYIIECTBIATH  MPOEKTHYI0 W HCCIENOBATENbCKYIO  JIEITEIHbHOCTD
UHIUBUIyaJIbHO U B TPYyIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE IeiicTBHS
ba3oBble Jilornueckue JaeiicTBUA:
CaMOCTOSITENIbHO (DOPMYIMPOBATh U aKTyaJIM3UPOBATh MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;
ONpENENATh LEJIU JICATCIBHOCTH, 3aJaBaTh NapaMeTpbl W KPUTEPUH HX
JIOCTHIKCHMS,
BBISIBJISITh 3aKOHOMEPHOCTH U TPOTHUBOPEUMS B pacCMaTPUBAEMBIX (HU3NUECKUX
SIBJICHUSX
pazpabaThiBaTh IUIaH pEHICHUS NPOOJeMbl C YYETOM aHadu3a HWMEIONUXCS
MAaTEPUAIIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTh KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJbTATOB
LEJIAM, OIIEHUBATh PUCKH MOCIEACTBUHN AEATEIbHOCTH;
KOOPJIUHUPOBATH W BHITIOJNHATH PabOTy B YCIOBUSAX PEaIbHOTO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOT'O B3aHUMOJICHCTBHS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPHU PEIICHUH )KU3HEHHBIX TTPOOJIEM.
Ba3oBble ucciieqoBare/LCKHe J1eMiCTBUSA.
BJIaJICTh HAYyYHOM TEPMHUHOJOTHEN, KIIOYEBBIMU MOHSATUSIMU W METOJAMH
duznyecKoil HayKu;
BIIQJICTh HABBIKAMH YYEOHO-HMCCIIEAOBATEILCKOM M TPOEKTHOW JeSTEIHbHOCTH B
obnactu (PU3NKK, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY TIOMCKY



METOJOB pelIeHHs 3a1ady (U3MUECKOTO COJAEpXKaHUs, MPUMEHEHHUIO pa3IMYHbIX
METO/0B ITO3HAHMUS;

BJIAQJETh BHUIAMHU JICATEIBHOCTH 1O IMOJYYEHUIO HOBOTO 3HAaHHUS, €ro
UHTEPIIPETALNY, TPe0OPa30BaHUIO U IPUMEHEHHUIO B Pa3JIMYHbIX YUEOHBIX CUTYalUsX,
B TOM YHCJIE IPU CO3AaHUN YUE€OHBIX POEKTOB B 00J1aCTU (PUBHKH;

BBISIBJIATh IPUYUHHO-CIIEJICTBEHHBIE CBA3U U aKTyaJIU3UpOBaTh 3a/1a4uy, BbIIBUTaTh
TUNOTE3y €€ peleHus, HAXOUTh ApIYMEHTHI JUIsl J0Ka3aTeIbCTBA CBOMX YTBEPKICHUMH,
3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATh MOJTYUYEHHbIE B XOJAE PEIICHUS 3aJla4ll pe3ysIbTaTbhl, KPUTUYECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTb M  (OPMYJIHPOBATH COOCTBEHHBIE 3a/Jayd B  00Opa3oBaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE IPU U3YYEHUH (DU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

yMETb NEPEHOCUTh 3HaHMs 1O (U3MKE B  MPAKTUYECKYI0  00JIaCTh
KU3HEIEATEIIbHOCTH;

YMETh UHTErPUPOBATH 3HAHMSI U3 PA3HBIX MIPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE UJIEH, PEIaraTh OpPUrMHAIbHBIEC MOAXOAbI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 334U, T0IYCKAIOIINE albTePHATUBHBIC PEILICHUSI.

Pabora c nndopmanueii:

BJQJI€Th HABBIKAMHU TMOJY4YeHUsT HHPOpMALMK (UIUUECKOTO COAECPKAHUA U3
MCTOYHMKOB Ppa3HbIX THUIOB, CAMOCTOSTENBHO OCYIIECTBISATH IOUCK, aHaJM3,
CUCTEMATU3AlMI0 M MHTEpIpeTaluio HHPOpPMAIMK Pa3IMYHBIX BUIOB H (opm
[PEICTaBIICHNUS;

OLICHUBATh JOCTOBEPHOCTh UH(OPMALIHH;

MCIIOJIb30BaTh CPEACTBa MHPOPMALIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOIUH B
pEIIeHNd KOTHUTHUBHBIX, KOMMYHHKATHBHBIX U OpPTaHM3AIlMOHHBIX 33aJad C
cobmoaeHueM TpeOOBaHWI  APrOHOMHKH, TEXHUKH OE€30MaCHOCTH, THTHUCHBI,
pecypcocOepexeHusi, TMPaBOBBIX M O3TUYECKUX HOPM, HOPM HH(POPMALMOHHON
0e30I1aCHOCTH;

CO371aBaTh TEKCThl (PU3NYECKOTO COAEPKaHMS B Pa3iIMYHbIX (popmaTax ¢ y4éToM
Ha3HAuYeHUd HMHPOpPMALMKA W UEJIEBOM ayJuTOpHUH, BBHIOUpAs ONTUMAIIbHYIO (QopMy
MPE/ICTaBICHUS U BU3YyaIU3al1H.

KoMMyHuMKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIe JeHCTBUS:
OCYUIECTBJIATH OOILIEHNE HA YPOKax (PU3UKHU U BO BHEYPOUHOH ACSTENbHOCTH;
pacmno3HaBaTh MPEANOCHUTKYA KOHGIUKTHBIX CUTYAIlMi U CMATYATh KOH(PIUKTHL;
pa3sBEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3pEHHUS C HCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;
NOHMMaThb M HCIOJIB30BaTh IPEUMYLIECTBA KOMAaHIHOW W WHAMBUAYAJIbHOU
paboThI;



BbIOMpAaTh TEMATUKy M METOJbl COBMECTHBIX JEUCTBUH C Y4Y€TOM OOLIUX
MHTEPECOB U BO3MOXKHOCTEN KaXKJIOTO UJIeHA KOJIJIEKTUBA;

MIPUHUMATh LU COBMECTHOM €S TEILHOCTH, OPTaHU30BBIBATh U KOOPJIUHUPOBATH
JIEUCTBUA TIO0 €€ MOCTH)KEHMIO: COCTaBJIATh IUTAaH JCHCTBUM, pacrpeieniarTh pOju C
y4€TOM MHEHUU YYaCTHUKOB, OOCYK/JIaTh PE3yJIbTaThl COBMECTHOM pabOThI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIaJa W KaXJOr0 y4acTHUKA KOMAaHIbl B OOIIUIA
pe3yabTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejjiaraTh  HOBbIE MPOEKTHI, OLEHWBAaTh HUJIEM C TO3UIUMHA HOBHU3HHI,
OpUTHHAIBHOCTH, TPAKTUYECKON 3HAYNMMOCTH;

OCYIIECTBJISATh MO3UTUBHOE CTPATETMYECKOE MOBEJCHUE B PA3IUYHBIX CUTYaIHIX,
MPOSIBIIATH TBOPUECTBO M BOOOPAXKEHUE, ObITH HMHUIIMATUBHBIM.

PeryiasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranuzamnus:

CaMOCTOSTENIbHO OCYILIECTBIIATh IMO3HABATENbHYIO JEATEIbHOCTh B 00JacTH
(PM3HUKK U aCTPOHOMUU, BBISBIIATH MPOOJIEMBI, CTABUTh U (POPMYIIUPOBATH COOCTBEHHBIE
3a/1a4u;

CaMOCTOSITENIbHO COCTABJIATh IUIaH PEIICHHS] PACUETHBIX U KAYECTBEHHBIX 3a7ady,
IJIaH BBINOJHEHUS NPAKTUYECKOM padoThl € YYETOM HUMEIOIIHUXCA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHU;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pactIMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHUIM;

JienaTh  OCO3HAHHBIM  BBIOOp, AapryMeHTHUPOBAaTh €ro, Oparb Ha ceds
OTBETCTBEHHOCTb 32 PEIICHUE;

OIICHUBATh MTPUOOPETEHHBIN OIIBIT;

CIocoO0CTBOBATh (DOPMUPOBAHUIO U TIPOSIBICHUIO IPYIUIIMU B 00MacTu (PU3MKH,
MIOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBII HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYyallUsiM, BHOCHUTH KOPPEKTHUBBI B JIESITEIHHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJIQJICTh HaBBIKAMH ITO3HABATEIHHOU PEQIICKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUM U MBICIIUTEIIBHBIX MPOLIECCOB, HX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI pedIeKCUU MJisi OLUEHKU CHUTyallud, BbIOOpa BEPHOIO
pelIeHus;

yMETb OIIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATh PEIICHUSI 0 UX CHUKECHHUIO;

MpUHUMAaTh MOTHUBBI M apryMEHTbl JIPyTUX TMpU aHAIW3€ pPe3yJbTaTOB
NEeATEIIbHOCTH;

NPUHUMATh ce0sl, MOHMMAas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTUBBI W apryMEHTbl JIpyTHUX TIIpU AaHAJIU3€ pe3yJIbTATOB
NEATEIIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIHUOKH.



B mponecce AOCTHXKEHMSI JTUUHOCTHBIX PE3yJIbTATOB OCBOEHHS MPOrPaMMbl IO
¢uszuke 1T ypoOBHA  cpenHero  olmiero  oOpa3oBaHusS y  OOyYaroIIMXCs
COBEPILICHCTBYETCS IMOIUOHATBHBIH UHTEJUICKT, TPEeIIoIararoInui
c(OPMHPOBAHHOCTb:

CaMOCO3HAHUS, BKIIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE SMOLMOHAIBHOE
COCTOSIHUE, BHJICTh HAIIPABIICHHSI PA3BUTHsI COOCTBEHHON IMOIMOHAIBHOM c(hepbl, OBITh
YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUS, BKIIOYAIOMIETO CAMOKOHTPOJb, YMEHHE IMPUHUMATH
OTBETCTBEHHOCTH 32 CBOE MOBEJICHHE, CIIOCOOHOCTh aJalTUPOBATHCS K IMOIIMOHAIBHBIM
MU3MEHEHUSAM U MPOSABIATH THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIUM, BKJIIOYAIONICH CTPEMJICHHE K JOCTHKCHUIO WU U
yCIiexXy, ONTHMHU3M, HHHUIMATHBHOCTh, YMCHHE JICHCTBOBATH WCXOIs W3 CBOHX
BO3MO>KHOCTEH;

OMIIATUH, BKIIOYAIOMIEH CHOCOOHOCTh TMOHUMAaTh SMOIMOHAIBHOE COCTOSHUE
APYTUX, YIUTHIBATH €r0 MPHU OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K COUYBCTBHUIO U
COIIEPEIKUBAHHMIO;

COLMATBHBIX HABBIKOB, BKITIOYAIOIINX CIIOCOOHOCTh BBICTPAWBATH OTHOIICHUS C
APYTUMHU JTIOABMH, 3200THTHCS, TIPOSIBIIATE HHTEPEC U pa3pemiaTb KOH(PIUKTEHI.

NPEAMETHBIE PE3YJIBTATHI

K xonmy obydyenust B 10 kyacce npeamMeTHbIe pe3yibTaThl HA 0a30BOM YpPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHU:

JEMOHCTPUPOBATh Ha NpUMEpax pojb U MecTo (U3MKU B (POPMUPOBAHUU
COBPEMEHHOW HAyYHOW KAapTUHBl MHUpPA, B PpAa3BUTUU COBPEMEHHOW TEXHUKUA U
TE€XHOJIOTUH, B PAKTUYECKON IE€SATEIbHOCTH JIHOJIEU;

VUYUTHIBATh TPAHULIBl  MPUMEHEHUS  U3YUYCHHBIX  (PU3MUECKUX  MOJCINCH:
MaTepualibHasi TOYKAa, MHEpLMAJIbHAasg CHUCTeMa OTCU€Ta, aOCOJIIOTHO TBEPAOE TEIIO,
WJICUIbHBIA Ta3, MOAEIU CTPOCHMS Ta30B, XUJIKOCTEW W TBEPIABIX TEJ, TOYCUYHBIN
ANEKTPUYECKUH 3apsij] IPU PEIICHUH (PU3NYECKUX 3a]1a4;

pacno3HaBath (u3WUYecKue SBJICHUS (MIPOIECCh) M OOBSICHATH WX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KMHETUUYECKOW TEOpPUU CTPOCHMUSI BEIIECTBA U
AJIEKTPOJAMHAMUKH: PAaBHOMEPHOE W PABHOYCKOPEHHOE NPSIMOJMHENHOE JBUKECHUE,
CBOOOJIHOE TIJIeHUE TN, JBIKEHUE MO OKPYXHOCTH, WHEPIIHS, B3aUMOJICUCTBUE Te,
muddy3usi, OpOyHOBCKOE NBMKCHHE, CTPOCHUE KUIAKOCTEH U TBEPABIX TEJ, U3MECHEHUE
o0bEéMa Ten mpu HarpeBaHuWu (OXJAXIECHHM), TEIJIOBOE paBHOBECHE, HUCIApEHHE,
KOHJICHCAIUs, [UIABJICHUE, KPUCTA/UIM3alWsl, KHUIIEHUWE, BJIAXKHOCTh  BO3AyXa,
NOBBIIIEHUE JTaBJIICHUS ra3a NPU €ro HarpeBaHWU B 3aKPBITOM COCYJIE, CBSI3b MEKIY
[IapaMeTpaMMu COCTOSIHHs Ta3a B M30IPOLIECCaX, MIEKTpU3ALUS TEN, B3aUMOICHCTBHE
3apsA0B;



ONUCHIBATh MEXAHUYECKOE JBWKEHHE, HCHOJb3ys (PU3NUYECKHE BEIMYMHBI:
KOOpPJIMHATA, MYTh, MEPEMEIIECHHE, CKOPOCTh, YCKOPEHUE, Macca Teja, CHUJIa, UMITYJIbC
Tena, KUHETUYECKas »HHEprus, IOTEHIMalbHAas >SHEpPrusi, MeEXaHWdyeckas padora,
MEXAHUYECKasi MOIIHOCTb; MPU OMHCAHUU MPABUIIBHO TPAKTOBATH (PU3UUECKHUM CMBICI
UCIOJb3YEMBIX BEIMYMH, WX OOO3HAUEHMs U E€AUHMIBI, HaXOAUTh (POPMYJIBL,
CBA3BIBAIOIIME JAHHYIO (PU3HUYECKYIO BEJIMUHHY C IPYTUMH BEJIMYMHAMU;

ONKCHIBATH U3YyYEHHBIE TEIJIOBBIE CBOMCTBA TEJ U TEIUIOBBIE SIBJICHUS, UCIIOJIb3YSI
(u3nyecKkue BEIMYUHBIL: JIaBJICHUE Ta3a, TEMIEpATypa, CPEAHSSI KUHETUYEeCKasi SHEePrus
XA0TUYECKOTO  JIBJKEHUS MOJIEKYJ, CpEIHEKBaJpaTUYHasi CKOPOCTb  MOJIEKYJ,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS 3HEprus, padora ras3a, KO3((UIUEHT IO0JIE3HOTO
JEUCTBUA TEIJIOBOTO JIBUTATENS; MPU OMHMCAHMM NMPABWIIBHO TPAKTOBATh (PU3HUYECKUI
CMBICII MCHOJb3YEMbIX BEIUYMH, UX OO03HAYEHUA U €OUHULbI, HAXOOUTh (POpPMYJIbI,
CBSI3bIBAIOIIME IAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BEJIHMUMHAM;

ONMCHIBATh HM3YyYEHHBIE JIEKTPUUYECKHE CBOMCTBA BELIECTBA M JJIEKTPUUYECKHE
ABJIEHUSL (IIPOLIECCHI), HUCHOJB3Ys (PU3MUECKUE BEJIIMYMHBL: 3JIEKTPUUYECKUN 3apsf,
ANEKTPUUECKOE MOJIe, HAMPSHKEHHOCTD MOJIs, MOTEHIMAN, Pa3HOCTh MOTEHLUUAJIOB; MIPU
ONMKMCAHUM MPABHIIBHO TPAKTOBATh (PM3MYECKUH CMBICI HCIHOJIb3YEMbIX BEIUYHMH, UX
0003HAaUYEHUS U €IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOLINE JAHHYIO (PU3HMUECKYIO
BEJIMYMHY C APYTUMHU BETUUUHAMU;

aHAIM3UPOBaTh (PU3NYECKHE TMPOLIECChl W  SBJICHMS, HCIOJIb3Ys (QU3NUYECKHE
3aKOHBI U MPUHLUIIBL: 3aKOH BceMupHoro tarotenus, |, 11 u Il 3akonsr HetoToHa, 3akoH
COXpaHEHUsI MEXAHMYECKOW »HHEPruu, 3aKOH COXPAaHEHUs UMIIYJIbCa, TPUHIUI
CYNEpIO3ULIMA CWJI, TNPHHLMII PABHONPABHS HWHEPLHUAIBHBIX CHCTEM OTCYETA,
MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPUIO CTPOEHUSI BELIECTBA, I'a30BBIE 3aKOHBI, CBS3b
CpelHEeW KWHETUYECKOM SHEPrHMHM TEIUIOBOIO JIBMXKEHHMSI MOJIEKYN € aOCOMIOTHOMN
TEMIIEpaTypoil, MEpPBbIil 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPAHEHHUS 3JEKTPUUYECKOTO
3apsiaa, 3akoH KynoHa, mpu 3TOM pazinyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BhIPAXKEHHUE U YCIOBHS (TpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE NMPUHIUIBI JACHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3iuyaTh YCIOBUS HX O€30MacHOr0 HCIOJb30BaHUS B IOBCEIHEBHOMN
KU3HU;

BBIMOJIHATH YKCIEPUMEHTHI TI0 UCCIEAOBAHUIO0 (PU3NYECKUX SIBJICHUNA U MPOIIECCOB
C HCIIOJIb30BAHHEM TMPSMBIX M KOCBEHHBIX M3MEpPEHUH, MpH 3TOM (OpMYIHUPOBATH
npoOJjieMy/3afjady M THUIOTE3y Y4eOHOTro SKCIEPUMEHTa, CcOOMpaTh YCTAHOBKY W3
PEAJIoKEHHOT0 000PYI0BaHUs, TPOBOJUTH OMBIT U (HOPMYIUPOBATH BHIBOIBI;

OCYILECTBIISATh NMPSIMbIE U KOCBEHHbIE U3MEPEHNS (PU3NYECKUX BEJIIMYMH, IPU ITOM
BBIOMpATh ONTHUMAIbHBIA CHOCOO HM3MEPEHHS M HCIIONb30BATh W3BECTHBIE METOIBI
OLIEHKH IOTPELIHOCTEN U3MEPEHU;

UCCIIEZIOBATh 3aBUCUMOCTH MEXIY (PU3NUYECKUMHU BEIMUMHAMU C MCIOIb30BAaHUEM
OpSIMBIX U3MEPEHUM, IPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHUPOBATh PE3YJIbTAThI



IOJlyYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEJIWYUH B BUJAE TaOnMIl U rpaduKoB, 1€naTh
BBIBO/JIBI 10 PE3YyJIbTATAM MCCIENOBAHNS;

coOmofarh mpaBuia 0€30MacHOro TpyAa MpH MPOBEACHUH HCCIEIOBAaHUI B
pamMKax y4yeOHOro 3KCIEpUMEHTa, Y4YEOHO-UCCIIEOBATEIbCKONM UM  MPOEKTHOMN
JESTENIBHOCTH C MCIOJIb30BAaHUEM H3MEPUTENBHBIX YCTPOMCTB U J1aDOpaTOPHOIO
000pyIoBaHUs;

pemath pacyéTHBIE 33/1a4d C SIBHO 3a/IaHHON (DU3MUECKON MOJEINbI0, UCTIONIb3Ys
¢u3nyeckue 3aKOHBI M TMPHUHIIMIBI, HA OCHOBE aHalU3a YCIOBHUS 3aJaud BBHIOMPATH
(u3nyecKyr0 MOJENb, BBIICHATh (PU3NUECKUE BEIUUYMHBI U (HOPMYIbI, HEOOXOIUMbIE
JUIsL €€ peleHus], IPOBOJUTE PAaCUEThI M OLICHUBATh PEAIBHOCTD ITOJIYYEHHOTO 3HAYEHUS
(bU3UYECKON BEIIMUUHBIL;

pemarh Ka4eCTBEHHBIC 3aJa4yM: BBICTPAUBATH JIOTUYECKH HENPOTHBOPEUYHUBYIO
LENIOYKY pACCY)KACHHW C OIIOpOM Ha U3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(uznyeckue sIBICHUS;

UCIIOJb30BaTh MPU PELICHUU YYEOHBIX 3a/lad COBPEMEHHbIE HH(POPMaLMOHHbIC
TEXHOJOTUHA [JIl ITIOMCKA, CTPYKTYPUPOBAHHWs, HMHTEPHPETALUU W IPEACTABICHUS
y4eOHOM M Hay4yHO-TIONYJSpHOM HH(OpManuu, TMOJYYEHHOM M3  pas3IMYHBIX
MUCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyt0 HH(POPMAIHUIO;



MarHuTOB, AJIEKTPOMArHUTHAsI MHAYKIIUS, 1€MCTBUE MATHUTHOTO TOJIS Ha MPOBOJAHUK C
TOKOM ¥  JIBIDKYIIMICS  3apsi, OJJCKTPOMArHWTHBIE KOJIEOAHWS W  BOJIHBI,
MPSIMOJIMHEMHOE PACIPOCTPAHEHUE CBETA, OTPAKCHHE, TIPEIIOMIICHUE, HHTEP(DEPEHITHS,
mudpakius W MOJsSpU3alvs CBeTa, JTUCIEpcusi cBeTa, (hoTodnekTpuyeckuil 3¢ exT
(boToaddexT), cBeToBOe MaBicHHWE, BO3ZHHMKHOBEHHE JIMHEHYATOro CIEKTpa aroma
BOJIOPO/Ia, €CTECTBEHHASI M HCKYCCTBEHHAS PAIMOAKTUBHOCTD;

OMKCHIBATh WM3YYCHHBIC CBOWCTBA BEMIECTBA (DJICKTPUUYECKHUE, MATHUTHBIE,
ONTHYECKHE, IECKTPUICCKYIO MPOBOIUMOCTh PA3MUHBIX CPEA) U AJIEKTPOMATHUTHBIC
ABJICHUS! (TIPOLECCHI), UCTIONB3Ys (PU3UUECKUE BEIIMUYMHBI: DJIEKTPUUYECKUM 3apsij, cuiia
TOKa, OAJIEKTPUUECKOE HAaIpsIKEHUE, DJIIEKTPUUECKOE COMPOTUBIICHHUE, Pa3HOCTh
MOTCHITUAJIOB, AJICKTPOJBIDKYINAs CHiIa, paboTa TOKa, MHAYKIMS MArHUTHOTO IIOJI,
cuna Ammnepa, cuna JIopeHma, WHIYKTUBHOCTD KAaTYIIKHA, SHEPTHUS DJICKTPUICCKOTO U
MarHUTHOTO TOJIEH, IEPUOJ] U YacToTa KosiebaHuii B KoieOaTeIbHOM KOHTYpE, 3aps/l U
CuUja TOKa B TPOIECCEe TapMOHMYECKUX AJIEKTPOMATHUTHBIX KojeOaHuil, (HoKycHoe
pacCTOsIHUE W ONTUYECKas CHJia JIMH3bI, MPU ONMUCAHWUU MPABUIBLHO TPAKTOBAThH
(U3UYECKUI CMBIC UCTIOIB3YEMBIX BEJTUYHMH, UX 0003HAUYCHHS U €AMHUIIBI, YKA3bIBATh
(bopMyIIBI, CBSA3BIBAIONTUE JAHHYIO (PU3UUECKYIO BEIMUMHY C IPYTUMHU BETMIUHAMU;

OMKCHIBATh M3YUYEHHBIC KBAHTOBBIC SIBIICHUS W MPOIECCHI, UCMONIb3Ys (pu3nyeckue
BEJIMYHMHBI: CKOPOCTh JJEKTPOMArHUTHBIX BOJH, JJWHA BOJIHBI M YacTOTa CBETa,
SHEPTUS U UMITYJIbC (POTOHA, TIEPHO/T MOTypacmaga, YSHEPTUS CBIA3H aTOMHBIX sIIep, TPU
OTMCAaHUM TIPABWJIBHO TPAKTOBATh (M3MYECKUH CMBICIT HCIOJIB3YEMBIX BEJIUYHH, WX
0003HAYCHUS W €AWMHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIONINE TAHHYIO (PU3HUYCCKYIO
BEJIMYHHY C APYTHUMH BEJIMUUHAMHU, BBIYUCIIATH 3HAUCHUE (PU3NUECKON BETUYNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl M SIBICHHS, HCIOIb3ys (U3HUUIECKUE
3aKOHBI W TIPUHIUIBL: 3akoH OMa, 3aKOHBI TIOCIICIOBATEIBHOTO M IMapajlICIBLHOTO
COCIMHEHUSA TMPOBOJHHUKOB, 3aKoH Jkoyns—JIeHla, 3aKoH 3JIEKTPOMArHUTHOM
WHAYKIIUU, 3aKOH MPSMOJIMHEHHOrO pacrpoCTPaHEHUs CBETa, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHUE DiHIITEHA 1t hoTodddexTa, 3aK0H
COXpaHEHUSI DJHEPIWH, 3aKOH COXPAaHCHHUS HUMITyJIbCa, 3aKOH  COXPaHCHHUS
AIIEKTPUYECKOTO 3aps/ia, 3aKOH COXPAHCHHS MAacCOBOTO YHCIIA, IMTOCTyNaThl bopa, 3akoH
PaaMOaKTUBHOTO paciiaia, Py 3TOM Pa3IndaTh CJIOBECHYIO ()OPMYIUPOBKY 3aKOHA, €r0
MaTeMaTU4eCKOe BBIPAKCHUE U YCIIOBUS (TPAHUIIBI, 00JIACTH ) MPUMEHUMOCTH;

OTIpeIeNATh HAIMpaBJICHUE BEKTOpAa WHAYKIIMM MArHUTHOTO TIOJIS MPOBOJHHKA C
TOKOM, CUJIbI AMriepa u cuiibl JIopeHna;

CTPOUTh M OIMCHIBATh M300paKCHHE, CO3/1aBacMOEC TUIOCKMM 3€pPKajioM, TOHKOU
JIMH30M;

BBITIOJTHSTH AKCIIEPUMEHTHI 110 UCCIIEAOBAHHUIO (PU3NYECKUX SIBICHHUN U MPOIIECCOB
C HCIOJh30BAHMEM TMPSMBIX U KOCBEHHBIX HM3MEPEHUU: TpHU ITOM (HOPMYITUPOBATH
npobiemy/3afady M TUIOTE3Y Yy4eOHOTO OHKCIEPUMEHTa, CcOoOuMpaTh YCTAHOBKY U3
PENI0KEHHOT0 000PYI0BaHHUs, IPOBOJIUTH ONBIT U (POPMYITUPOBATH BHIBOIBI;



OCYILECTBIIATh MPSIMbIE U KOCBEHHbIE U3MEPEHNS (PU3NUECKUX BEJIIMYMH, IPU ITOM
BbIOMpATh ONTHUMAJbHBIA CHOCOO HM3MEPEHHS M HCIIONb30BATh W3BECTHBIE METOIBI
OLICHKH MOTPELIHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH (PU3MUECKHX BEJIIMYMH C MCIIOJIB30BAHUEM IMPSIMBIX
U3MEPEHMI: TpU STOM KOHCTPYHPOBAaTh YCTaHOBKY, (PUKCUPOBaTh pE3yJbTaThl
MOJTy4€HHOW 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH B BUJAE TaONHIl U TpadUKOB, JeNaTh
BBIBO/IBI 10 pE3YyJIbTaTaM UCCIEI0BAHMUS;

coOmoaTh mpaBuia 0€30MacHOro TpyAa HpH MPOBEACHUH HCCIEIOBAaHUN B
pamMKax y4yeOHOro 3KCIEpUMEHTa, Y4YEOHO-UCCIIEOBATEIbCKON U  MPOEKTHOMN
JESTENIBHOCTH C MCIOJIb30BAaHUEM H3MEPUTENBHBIX YCTPOMCTB U J1aDOpaTOPHOIO
000pyIoBaHUs;

pemaTh pacy€THbIC 3aJlayd C SABHO 3aJIaHHOM (PU3MYECKOW MOJEIBIO, UCIIONb3Ys
(u3nyeckue 3aKOHbl U TMPHUHIMIBI, HA OCHOBE aHaJlW3a YCJIOBUA 3a/ayd BbIOMPATH
(¢u3nYeCKyr0 MOJENb, BBIIEHATh (U3NUYECKUE BEIUUYMHBI U (HOPMYIbI, HEOOXOIUMbIE
JUIsL €€ peleHus, IPOBOJUTE PACUETHI M OLIEHUBATh PEAJIBHOCTD MOJYYEHHOIO 3HAUCHUS
(bU3UYECKON BEIIMUUHBIL;

pemiaTh KayeCTBEHHBbIE 3aJaud: BBICTPAUBATh JIOTUYECKA HEMPOTHUBOPEUUBYIO
LENOYKY pacCyXJCHUl C ONOpOM Ha W3yYECHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3uYecKre ABICHUS,

MCIIOJIb30BaTh MPHU PELICHUU Y4eOHBIX 3aJad COBPEMEHHbIE MH(POPMALMOHHBIE
TEXHOJIOTUU JUIsl TOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALMU U MPEACTaBICHUS
y4eOHOM M  Hay4YHO-TIOMYJSpHOM HH(OpManuu, MOJYYEHHOM M3  pas3IMYHBIX
UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATh MOJIydaeMyt0 HHPOPMAIHUIO;

OOBSACHATh MPUHLMUIBI JIEHCTBUS MAaIIMH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB,
pasnuyaTh yCI0BHUS UX 0€30MaCHOIO UCIIOIb30BAHUS B IOBCEIHEBHOW KHU3HH;

MPUBOANTH MPUMEPHI BKJIAJa POCCUMCKUX W 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B 00BSICHEHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOT U,

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS MO (PU3MKE B MOBCEIHEBHOM XU3HU IS
oOecrieueHuss O€30MACHOCTM TMpU OOpalieHud ¢ NOpudopaMu M TEXHUYECKUMU
YCTPOMCTBAMM, /JII COXPAHEHUS 3I0POBbS M COOJIIOJCHHUS HOPM HKOJIOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CpeJIE;

paboTaTh B TPYIIIE C BHIIOJHEHUEM PA3IUYHbBIX COI[MAIBHBIX POJIEH, MIIaHUPOBAThH
paboTy Trpynmbl, palMOHAIBLHO pACHpEeneNaTh OO0SI3aHHOCTH U IUIAHUPOBATH
JEeSATEIbHOCTh B HECTAHAAPTHBIX CUTYyAIUsX, aJIEKBATHO OLIEHMWBATH BKJIAJ KaXJO0ro W3
YYaCTHUKOB TPYIIIbI B PELIEHUE PACCMATPUBAEMON TPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosaunyecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne i/m P Konrpouabnsie IIpakTnyeckue (imp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
bubnunoreka LIOK
1.1 ®u3uKa 1 METOJbl HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3zpgen 2. MEXAHUKA
bubnunoreka LIOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bubmmoteka IIOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bubnmorexa LIOK
2.3 3aKOHBI COXPAaHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pasneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuoteka [JOK
' TEOPHUH https://m.edsoo.ru/7f41bf72
but6mmorexa [IOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperatHbie COCTOSIHHSI BEIIECTBA. 5 but6mmorexa [IOK
' ®da30Bble IEPEXOBI https://m.edsoo.ru/7f41bf72
Hroro mo pazaeny 24

Paznea 4. JIEKTPOJJUHAMUKA



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

bubnunoreka LIOK

41 IEKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubmmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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

11 KITACC

Kosau4vecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aesioB U TeM undposbIie
Ne /i P Konrpoubusie IIpakTuueckue (uitpp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pazpnen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. JIeKTpoOMarHuTHast 11 1 3 bubnnoreka [HOK
' VHIYKIMS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHu4yecKue U AIEKTPOMarHuTHbIE 9 1 bubnuorexa [JOK
' KoJIe0aHuUs https://m.edsoo.ru/7f41c97¢c
MexaHn4ecKue U AIEKTPOMAarHUTHBIE bubnuoteka [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 o 10 3
frruia https://m.edsoo0.ru/7f41c97c
Uroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI CTIEITUATFHON TEOPUHU 4 1 bubnmnoreka [JOK
' OTHOCHUTEIBHOCTH https://m.edso00.ru/7f41c97¢c
Hroro no pasneny 4
Paznen 4. KBAHTOBASI ®PU3UKA
. bubnmoreka [JOK
4.1 DJIEeMEHTHI KBAHTOBOM ONTUKU 6 httos://m.edsoo.ru/7fA1c97c
Bbubnuoreka [JOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97¢c
4.3 ATOMHOE SApO 5 bubnmoreka [JOK



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

Uroro no pazueny 15

Paspea S. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 7

Hroro no pazueny 7

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

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

Pa3nea 6. OBOBLIAIOIIEE IOBTOPEHUE

bubmuorexa [JOK
6.1 Obodmaiomee nosTopenue 4 https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 4
PesepBHOe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

ITOYPOYHOE IIVTAHUPOBAHUE

10 KIIACC
Kosau4vecTBOo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpouabsnesie IIpakTuuyeckue
n/n Bcero U3YYCHUSA oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

1 ®dusnka — Hayka o npupoje. Hayunsie 1 bubnmoreka [JOK
METO/1bl TO3HAHUSI OKPYKAOLIEro MUpa https://m.edsoo.ru/ff0c32e2
Posb 1 MecTo ¢u3nku B GOpMHPOBAHUHT

2 COBPEMEHHOM HAy4YHOUN KapTHUHBI MUPA, B 1 bubmorexa [JOK

P e P 1P, https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JAEATETHHOCTH JIIOIeH
MexaHudeckoe JBHKEHHUE.

3 OTHOCHTEIBHOCTh MEXaHUYECKOTO 1 bubmuorexa [JOK
neuxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NPSAMOJIMHEHHOE ABUKEHUE 1 bubmorexa HOK

P p A https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpeHHOE MpsIMOTIMHEIHOE 1 bubnuoreka [IOK
JIBHKEHHE https://m.edsoo.ru/ff0c372e

5 CBoOoniHOe mageHne. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOIHOTO MAICHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonunerinoe npmxenue. [[Brmxenue 1 bu6mmorexa [IOK
MaTepUaJIbHOU TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[Tpuntun oTHOCUTENBHOCTH [ anmuiest.

8 HNuepunansueie cuctemsl otcueTa. [IepBolit 1 bubmorexa HOK

P P https://m.edsoo.ru/ffOc3be8
3akoH HproToHa
Macca tena. Cuna. [lpuniun
9 CYIEpIIO3HIINK CHII. BTopoii 3aKkoH 1 bubmoreia LOK
yrep H ' p . https://m.edsoo.ru/ff0c3be8
HproToHa 1t MarepuanbHOM TOUKH
10 Tpetwuii 3akoH HeroToHa 114 1 bu6muoreka [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
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

MaTCpHAJIbHBIX TOUCK

https://m.edsoo.ru/ffOc3be8

1 3aKOH BCeMUPHOrO TsaroreHus. Cumia bubnnoreka [HOK
TsbKecTu. [lepBasg KocMu4ecKkast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6mmoreka [IOK
12 Cuua ynpyrocti. 3akon I'yka. Bec rena https://m.edsoo.ru/ff0c3e18
Cuna tpenusa. Kocxddument tpenus. Cuna
13 COl‘IpOiiBJIGHI/IH Hqu)/I(bI[BI/I)KCHI/II/II) Tena B bubmorexa LHOK
https://m.edsoo.ru/ff0c3f76
JKUJIKOCTH WJIH Ta3e
[ToctynarensHoe U BpaliaTeiabHOe
14 JIBIDKCHHE a0COJIFOTHO TBEPOTO TEa. bu6mmoreka [IOK
MowmenT cuiibl. [1nedo cuibl. YenoBus https://m.edsoo.ru/ff0c41a6
paBHOBecCHs TBEPAOTO Tela
HNMnynbec MmaTepuabHOW TOYKH, CUCTEMBI
15 MaTepHabHBIX TOUEK. IMITyIbC CHIIBL. bubnnoreka [JOK
3aKOH COXpaHEHMsI UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUKEHUE
Pa6ota u momHOCTh cuibl. Kunetnueckas
16 SHeprusi MarepuasbHoi Touku. Teopema 06 bubmmorexa LTOK
. https://m.edso0.ru/ff0c4502
M3MEHEHUU KUHETUYECKON YHEPTrun
ITorenmansHas 3ueprus. [loreHunanbHas
17 SHEPrHs yrnpyro aeGopMupoBaHHON bubnuorexa [JOK
npykuHbl. [loTeHnManbpHas sHeprus Tena https://m.edsoo.ru/ff0c461a
BOJIM3U MOBEPXHOCTH 3EMITH
[ToTeHIManpHBIE U HEMTOTCHITHATBHBIC
cuibl. CBsI3b pabOTHl HEMOTEHITHATBHBIX
18 CHJI C U3MEHEHHUEM MEXaHUYECKOU SHEPTHH bubmmorexa [JOK
https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKOU YHEPTUH
19 JlaGopaTtopHnas pabora «McciaenoBanue

CBsI3H pa6OTI>I CHUJIBI C U'BMECHCHHEM



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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MEXaHUYECKON IHEPTUU TeJla Ha IPUMEPE
PaCTSDKEHUS. PE3UHOBOTO KIyTa»

20

21

22

23

KontponbHast pabora o Teme
«Kunemaruka. J[unamuka. 3aKOHbI
COXpaHEHHUs B MEXaHHUKE

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KHMHETHYECKOUM Teopuu. bpoyHoBCcKoe
nerxeHue. duddysus

XapakTep JBUKCHHS U B3aUMOJICHCTBUS
yacTull BeuiecTBa. Moienu CTpoeHHUs
ra3oB, JKUJKOCTEH U TBEPIBIX TeJ
Macca monekyn. KonuuecTBo BemecTsa.
[ToctosinHast ABoraapo

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

24

25

TermmoBoe paBHOBecue. TemnepaTypa u e€
n3mepenue. [lkana remneparyp Llenscus

HNneanpueri raz 8 MKT. OcHoBHOE
ypaBHeHne MKT

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TemrepaTypa Kak Mepa
CpeIHEN KNHETUYECKON PHEPTUH IBUKEHUS
MOJIEKYJ. YpaBHeHUE MeHeneeBa-
Kunaneiipona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

28

29

3akoH J/lambToHa. ["a30BBIC 3aKOHBI

JlaboparopHas pabota «lccrnenoBanue
3aBUCHUMOCTH MEXy MapameTpamMmu
COCTOSTHUS pa3peKEHHOTO Ta3ay

H3onporieccsl B HI€AIBHOM ra3e U UX
rpaduueckoe npeacTaBIeHNuE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c570e

30

BuyTpenHsia sHeprusi TepMOIMHAMUYECKON
CUCTEMBI U CTIOCOObI €€ N3MEHEHHS.
KonudectBo Temnote! u padoTa.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

BryTpeHHss dHEeprus 0JHOATOMHOIO
UICaIBHOIO ra3a

31 Buasl Tennonepenaun bubmmorexa [JOK
A pe https://m.edso0.ru/ff0c5c36
VnenbHas TEINIOEMKOCTD BEIIECTBA.
32 KonuuecTBo TEMIOTHI IIPU TEILIOIEPEIAUE buGnnorexa LIOK
. p p ' https://m.edsoo.ru/ff0c5c36
AnuabatHblii mporiecc
33 [IepBblil 3aKOH TEPMOJUHAMUKH U €T0 bubnuoreka [IOK
IIPUMEHEHHE K U30IpolLeccaM https://m.edsoo.ru/ffOc5efc
34 HeobpaTtumocTs porieccoB B MpUpOIE. bubnuorexa [JOK
BTopoii 3ak0oH TepMOIUHAMUKHI https://m.edsoo.ru/ff0c6230
35 ITpunnun nevicreus u KII/ TermoBoi bu6mmoreka [IOK
MaIIHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KII1/]
37 DKosoruyeckue npoodaemMbl
TEMJIO3HEPTreTUKU
38 O6o06matomuii ypok «MonexynspHas bubnmnoreka [JOK
¢uzuka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota mo Teme
39 «MonexynspHas ¢puznka. OCHOBBI bubmmorexa LIOK
VP ) https://m.edsoo.ru/ff0c6a50
TEPMOTMHAMUKI
40 [TapooGpazoBaHue U KOHIEHCAIUS. bubnnorexka [HOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
41 AOcooTHAS 1 OTHOCHUTEIbHAS BIIAYKHOCTH bu6mmorexa [IOK
BO3Ayxa. HachlleHHBIN map https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucraminueckue u
amop¢Hble Tera. AHU30TPONUS CBOWCTB bubnmoreka [JOK
42
KpHUCTaIOB. JKUIKHE KPUCTAILIIBI. https://m.edso00.ru/ff0c65f0
CoBpeMEHHbIE MaTepHUaIbI
43 [InaBnenue u kpucramumMzanus. Y geabHast bubmuorexa [JOK



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
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
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TeruioTa riasienus. Cyonumanus

https://m.edsoo.ru/ff0c6708

44 YpaBHEeHHE TEIIOBOTO OanaHca bubmmorexa [TOK
https://m.edsoo.ru/ff0c6820
45 DnekTpu3aus Teji. DIEKTPUISCKUH 3apsi. bubnnorexka HOK
JIBa BuJa DIEKTPUUECKUX 3apsiI0B https://m.edsoo.ru/ff0c6bcc
[TpoBOAHMKY, TUINEKTPUKH U
46 H(I))J'IynpOBO,HHI/IKI/I. 3a1f§H COXpaHEHUs bubmorexa LHOK
https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsiga
47 B3aunmopneiictBue 3apsanoB. 3akon Kynona. bu6mmoreka [IOK
ToueuHbI ANEKTPUUECKUN 3apsi/ https://m.edsoo.ru/ff0c6ce4
Hanpsx€HHOCTB AJIEKTPUUECKOTO TOJIA.
48 [IpuHIUI CyNepIO3UITINH STEKTPUUECKUX bubmorexa LHOK
. N https://m.edsoo.ru/ff0c6df2
noJie. JInauu HanpspkEHHOCTH
49 Pabora cui anexTpocTaTHuecKoro moJs. bubnuoreka [IOK
ITorenmman. Pa3HocTh TOTEHITNAJIOB https://m.edsoo.ru/ff0c6f00
[TpOBOAHUKY M TUAJIEKTPUKH B
50 BHI;KTpiCTaTquiKOM HOIJ)'IC. bubnuorexa LIOK
https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
" bubnuotexa [JOK
>1 meirpomiocts. Korzercarop https://m.edsoo.ru/ff0c7126
59 DNEeKTPOEMKOCTh TJIOCKOTO KOHJIEHCATOPA. bubnmuorexa [JOK
DHeprusi 3apsyKeHHOr0 KOHJIEHCaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGoparopnas pabota "M3mepenue
ANEKTPOEMKOCTH KOHAeHcaropa”
[IpuHIMI NEKCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMMUPOBATHHOTO
54 amnmapara, CTpyHHOT0 MPpUHTEpa.
DJIeKTpOCTaTUYECKAas 3alluTa. 3a3eMIICHUE
3JIEKTPOTIPUOOPOB
55 DNEKTPUUECKUN TOK, YCIOBUS €ro



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
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https://m.edsoo.ru/ff0c6bcc
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cymectBoBanusl. [locrosunsiii Tok. Cuiia
toka. Hanpskenue. ConpoTUBIICHHE.
3akon Oma 1S yyacTka Lenu

56

[MocnenoBarenbHOE, MapaieabHOE,
CMEIIaHHOE COCIMHEHHIE TIPOBOIHUKOB.
JlaboparopHas pabota «3ydenue
CMEIIIaHHOTO COCIMHEHHSI PE3UCTOPOBY

0.5

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

57

58

59

60

Pabota u MOILTHOCTB AJIEKTPUYECKOTO TOKA.

3akon J[xoyns-Jlenma

3akon OMa A1 OJTHOM (3aMKHYTOI)
aneKkTpudeckoi nenu. Koporkoe
3ambIkanue. JlabopaTopHas pabora
«M3mepenue J/1C nuctouHuka ToKa U €ro
BHYTPEHHETO COIPOTUBIICHUS

DNeKTpOHHAs TPOBOAUMOCTb TBEPBIX
METaJUIOB. 3aBUCUMOCTb COITPOTUBIICHUS
METAaJUIOB OT TeMIIepaTypHI.
CBepxnpoBOIUMOCTb

ONeKTpUUECKU TOK B Bakyyme. CBolicTBa
JJIEKTPOHHBIX MTyYKOB

0.5

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

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

61

[TomynpoBOAHMKH, UX COOCTBEHHAS U
IIpUMECHas MPOBOANMOCTE. CBOMCTBA P—
n-nepexona. [lonynpoBoaHUKOBBIE
npudopbI

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

62

DIEKTPpUYECKUI TOK B pacTBOpax U
pacIuIaBax 3JIEKTPOJIUTOB.
DIEKTPOIUTHYECKAS JUCCOLUALNS.
DneKTpoan3

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c82ba

63

DJIEeKTPUYECKUI TOK B razax.
CaMOCTOSTEILHEIA U HECAMOCTOATEILHBIN

bubmuoreka [JOK
https://m.edsoo.ru/ff0c84ae
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paspsa. Monnus. [1nasma

DnekTpuueckue mpudopsl U yCTpOcTBa U

64 UX IpaKTu4eckoe npuMeHenue. Ilpasuna 1 bubmmorexa LIOK
https://m.edsoo.ru/ffOc86fc
TEXHUKU 0€30MaCHOCTH
N bu6mmoreka [IOK
65 O06006manmui ypok «IEeKTPOIHHAMUKA 1 httos://m.edsoo.ru/ff0ca8be
KonTponbhas pabota no teme
66 «Qnekrpocraruka. [TocTosHHBIH 1 bubnuoreka [IOK
ANEKTPUYECKUI TOK. TOKH B pa3iIn4HbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PesepBusiit ypok. KonTpoibpHas pabora mo 1 bubnnoreka [JOK
Teme "DNeKTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PeseprHblit ypok. O600maronmii ypox mo 1 bubnunorexka [JOK
temam 10 knacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME
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11 KITACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
ITocTostHHBIE MArHUTHI U UX
B3anMoOJeHcTBHE. MarHuTHOE MoJIe. 1 bubnunoreka LIOK
Bekrop maruutHON MHAYKUUU. JInHUN https://m.edsoo.ru/ff0c9778
MarHUTHON UHIIYKIIUU
MarnuTHO€ 1oJie TPOBOJHUKA C TOKOM.
OmeiT Opcrena. BzanmonelicTeue 1 buGnuorexa [IOK
P i https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
JlaGopaTtopHast pabora «3yuenue 1 1 bubnnorexa [JOK
MAarHUTHOTO TTOJISI KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleficTBE€ MarHUTHOTO MOJI HA MPOBOIHUK
¢ TokoM. Cuna Ammepa. JlaboparopHas 1 1 bubnnorexa [JOK
pabora «MccnenoBanue aecTBUs https://m.edsoo.ru/ffOc9acO
MMOCTOSTHHOTO MarHuTa Ha PaMKy C TOKOM»
JleficTBEe MarHUTHOTO IIOJIS Ha
JIBIDKYIYIOCS 3apsDKEHHYIO yacTtuiry. Cuna 1 bubmorexa LIOK
Iy P Y Y https://m.edsoo.ru/ff0c9df4
Jlopenmna. Pabora cunsl Jlopenia
DJeKTpoMarHuTHas MHayKnus. [Totok
BEKTOpa MarHUTHOM MHAYKIMHU. DJ(C 1
MHIYKIUU. 3aKOH 3JIEKTPOMarHUTHOU
unaykuuu Papanes
JlaGopaTtopHas padora «HcciaenoBanue 1 1 bubnuotexa [JOK
SABJIEHUS JIEKTPOMArHUTHOM MHTYKLIUWY https://m.edsoo.ru/ffOcal50
NHnykTHBHOCTE. SIBIIEHHE CAMOMHIYKIIUH.
BI[CYI:aMOI/IH HH. DHEPTHs a 1 bubmorexa HOK
AYKHHHL. p https://m.edsoo.ru/ff0ca600
MarHUTHOTO TIOJISI KaTYIIKHA C TOKOM.



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
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DIIEKTPOMarHuTHOE IoJje

TexHuueckre ycTpoucTBa U UX
MIPUMEHEHHUE: TOCTOSIHHBIE MATHUTHI,
AJIIEKTPOMATHUTBHI, JIEKTPOABUTATEb,
YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAs TIeYb

10

11

12

O6o6marmuii ypok «MarauTHoe moJe.
3HCKTpOMaFHHTHa$I HHIAYKIOHA»

KonTponbHas padoTa 1o teme
«MarHuTtHoOE 1oJIe. DJIeKTPOMarHuTHasI
WHTYKIIHS

CB00OOIHBIE MEXAHUYECKHUE KOIEeOaHHUsI.
["apMonnueckue KoeOanus. Y paBHEHHE
rapMoHH4ecknx konebanuii. [IpeBpaienue
SHEPTUU

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcab82

bubnunoreka LIOK
https://m.edsoo.ru/ffOcad58

bubnunoreka LIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTtopHast paborta «HMccnenoanue
3aBUCHUMOCTH TIEPHOJIa MAJIBIX KOJICOaHMI
rpy3a Ha HUTH OT JUTMHBI HUTH U MacChl
rpy3a»

14

KonebarenbHsiit kKoHTYp. CBOOOHBIE
3JIEKTPOMAarHuTHbIE KojeOaHus B
U/iealbHOM K0J1e0aTeIbHOM KOHTYPE.
AHaJorus Mexxy MEXaHM4eCKUMHU U
AIIEKTPOMArHUTHBIMH KOJIEOaHUSAMU

but6mmorexa [IOK
https://m.edsoo.ru/ffOcb820

15

®opmyna ToMcoHa. 3aKOH COXpaHEHHS
SHEPTUU B WICATHLHOM KOJIeOaTSIIBHOM
KOHTYpE

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBieHue o 3aTyxarImnx
KoJieOaHusX. BeIHYKICHHBIC
MexXaHu4YecKue Kojiebauus. Pesonanc.

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

BriHyKIeHHBIC 2JIEKTPOMArHUTHBIC
KoJIeOaHus

17

[lepemennsiii Tok. CUHYCOUJANbHBIN
IIEPEMEHHBIN TOK. MOIHOCTh
[IEPEMEHHOI0 TOKa. AMIUIUTYJIHOE U
JICUCTBYIOLIEE 3HAYEHHUE CUJIbI TOKA U
HaIpsKEHUs

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

21

22

Tpancdopmarop. [IpousBoacTso, nepenada
U TIOTpeOICHUE AIIEKTPUIECKON SJHEPTUU

Y CTpONCTBO U IPAKTUYECKOE IIPUMEHEHNE
JJIEKTPUYECKOT0 3BOHKA, T€HEPATOpa
MIEPEMEHHOTO TOKA, JIMHUI
alIeKTponepeaay

DKOJIOTHYECKUE PUCKU TIPU MPOU3BOACTBE
anexkTposneprun. Kynerypa
HCIIOJIb30BaHUs dJIEKTPOIHEPTUU B
MOBCEIHEBHOU KU3HUA

MexaHnueckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuona. Cxkopocts
pacnpoCTpaHEHUs U JUIMHA BOJIHBI.
[Tonepeunsie U TPOIOJIbHBIE BOIHBI

3ByK. CKOpOCTh 3ByKa. [ pOMKOCTB 3ByKa.
Bricora Tona. Tem0Op 3ByKa

bubnuoreka [{OK
https://m.edsoo.ru/ff0cc324

bubmmoteka IIOK
https://m.edsoo.ru/ffOcca54

but6mmorexa [IOK
https://m.edsoo.ru/ffOcccOc

23

24

DJIEKTPOMArHUTHBIE BOJIHBI, UX CBOMCTBA U
ckopocTb. [IIkana 351eKTpOMarHUTHBIX
BOJIH

HpI/IHI_II/IHBI pa,unocmsn " TCIICBUACHU .
PazButne cpeacts cBsa3u. Pagunonokanms

bubnunorexa LIOK
https://m.edsoo.ru/ffOccfe0

25

KonTtponsnas padora «Konebanus u
BOJIHBI»

but6mmoreka [IOK
https://m.edsoo.ru/ffOcc6f8



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

[IpssMonMHENHOE paclIpOCTPaHEHHUE CBETA

26 B OHOPOJHOM cpene. ToueyHblii HCTOYHUK buGnuorexa [IOK
P peAe. https://m.eds00.ru/ff0cd350
cBera. Jlyu cBera
OTtpaxeHue cBeTa. 3aKOHBI OTPAKCHHUS
27 cgeta. [locTpoeHue n3odpaxeHuii B bubmmorexa [JOK
' p p https://m.edsoo.ru/ff0cd4e0
TUIOCKOM 3€pKajie
[Ipenomiienue ceera. IlonHoe BHyTpeHHEee
28 orpaxkenue. [IpenenbHbIil yroa noJHoro bubmmorexa [JOK
P P . https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPaKCHUS
29 JlaGopaTtopHas paborta «3mepeHue bubnnorexa [JOK
MoKa3aTelisi MPeJIOMJICHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
JIunssl. [TocTpoenne n3odpakeHuil B
30 nunH3e. Dopmyna TOHKOM TUH3bI bubmorexa LIOK
FOPMY ' https://m.edsoo.ru/ffOcddle
YBenuueHue JIUH3bI
31 JlabopaTtopHast padora «HMccnenoanue
CBOMCTB M300pakeHUH B JINH3AX»
Hucnepcus ceera. CoxxXHbIA COCTaB
32 Oenoro csera. L[Bet. JlJabopaTtopHas pabora
«Habmonenne tucnepcun cBeTay
33 Wntepdepennus ceta. udpaxus ceera. bubmmnoreka [HOK
JudpakumonHas pemeérka https://m.edsoo.ru/ffOced22
ITonepedyHOCTh CBETOBBIX BOJIH. bu6muoreka [JOK
34
[Tonsipusanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTuyeckre MpUOOPHI M YCTPOICTBA U
YCIIOBUS UX O€30TMaCHOTO IPUMEHEHUS
['paHuIIbl MPUMEHUMOCTH KIIACCUYECKOM
36 Mexanuku. [locTynarsl crieruaibHON bubmmorexa TIOK
] 4 https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIHLHOCTU
37 OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. bubmuoreka [IOK

33.MCI[JI€HI/I€ BPCMCHU U COKpAIICHUC

https://m.edsoo.ru/ffOcfa42



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

JIAHBI

DHEPrus U UMITYJIbC PEIITUBUCTCKOMN

bubnmoreka [IOK

38 yacTtuibl. CBS3b MAaCChI C YHEPTUEH U https://m.edsoo.ru/fOcic68
UMITYyJTECOM. DHEPTHUS TOKOS
39 Kontponbhas padora «Ontruka. OCHOBBI bubnmnoreka HOK
CIIeIIMaIbHON TEOPUU OTHOCUTEIBLHOCTI)) https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. opmyna [1nanka. Dueprus u Bu6muotexa [JOK
UMIyIasC GOTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpeITHE U HccaenoBanue Gorodddexra. bubnnorexa [JOK
Omnsitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonsl poTorddekra. YpaBHeHUE
42 SI?IHHJTeiHa J'(Ii})lq:bOTOS(I)(II))eKTa «Kpacnas bubmorexa HOK
g P https://m.edsoo.ru/ffod015e
rparuiay Gorodddexra
43 Hasnenue ceera. OnbiTel [1. H. JIeOenena. bubmmoteka IIOK
XuMHuecKoe JIeUCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoicTBa U NPaKTUYECKOE
44 npuMeHeHue: poroleMenT, HOToAaTIHK,
COJIHEUHas OaTapesi, CBETOIUO/
45 Pemenue 3aga4 mo teme «JE€MEHTBI bubnuoreka [{OK
KBAaHTOBOW ONTHKH https://m.edso0.ru/ff0d0302
Mogenb atoma TomcoHa. OnbITHI
46 Pesepdopna no paccesHuio o-yactu bubnmorera LHOK
PEOPA P t https://m.edsoo.ru/ff0d091a
[MnanerapHas Mojenb aToMa
but6mmorexa [IOK
47 II b
OCTyRatH Hopa https://m.edsoo.ru/ff0dOafa
Nznydenue u nornomenrue GOTOHOB IpU
48 ne ey:o € aToMma C oniloro (bOBHSI BHGPI‘I/II/I Bubmmorexa [IOK
pexolt N A yp p https://m.edsoo.ru/ff0d0afa
Ha Apyrou. Bunsl ciektpos
49 BonnoBbIe cBolicTBa yactuil. Bonnsl e bubnuorexa [JOK

bpoiina. KopnyckynsipHO-BOJTHOBOM

https://m.edsoo.ru/ff0d0ca8
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AyaJIn3M. CnoHTanHoOC U BBIHYXKACHHOC
HN3TYy4CHUC

50

51

52

53

54

55

OTKpbITHE PAIMOAKTUBHOCTU. OIBITHI
Pesepdopna no omnpeneneHuto cocraBa
PaauOaKTUBHOTO U3TYyYCHUS

CgoiicTBa asbda-, 6era-, raMma-
u3NydeHus. Biusaue painoakTHBHOCTH Ha
JKUBBIC OpPTraHU3MBbI

OTKpbITHE IPOTOHA U HEUTpPOHA. M30TOIBI.
Anbda-pacnaa. DIeKTPOHHBIN U
MO3UTPOHHBIN Oera-pacnaj. ["amma-
U3ITy4yeHue

OHeprus cBA3M HYKJIOHOB B siipe. SnepHbie
peakuuu. SnepHsiit peaktop. [Ipobiaemsl,
MIEPCIEKTUBBI, YKOJIOTUYECKHUE ACTIEKTHI
AJIEPHOM DHEPrETUKU

OnemeHTapHble YacTUllbl. OTKpPbITHE
no3uTpoHa. MeTob! HaOMOAeHUS U
PEruCTPaLMK DJIEMEHTAPHBIX YaCTHLI.
Kpyrslii cton «@yHaaMeHTalIbHbIE
B3anMoelicTBua. EnMHCTBO uznyeckoit
KApTUHBI MUDPa»

Oranbl pa3BUTHS ACTPOHOMHUH.
[Ipukiiannoe 1 MUPOBO33PEHUECKOE
3HauYeHHEe acTpoHOMUU. By 3BE31HOTO
Heba. Co3Be3ausi, spKue 3BE3/IbI, MIIaHETHI,
X BUauMoe Asrkenne. CojlHeUHast
crucrema

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

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

bubmmoteka [IOK
https://m.edsoo.ru/ff0d1356

bubmmoteka IIOK
https://m.edsoo.ru/ff0d0e38

56

Comnnue. ConHeuHas aKTUBHOCTb.
Wcrounuk sneprun ConHua u 3B€31



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

58

59

3BE371bl, UX OCHOBHBIE XapAKTEPUCTHKHU.
3BE3/bI IVIABHOM MOCIEA0BATEIbHOCTH.
BryTpeHHee cTpoeHue 3BE3I.
CoBpeMeHHBIE TTPEICTABICHHS O
MIPOMCXOXKICHUH | 3Boronnu CoJtHIa 1
3BE3]

Muieunsiii [1yte — Hama ["anakTuka.
[Tonoxenue u auxenue ConHia B
lanaktuke. ['anaktuku. YEpHBIE OBIPHI B
A/ipax rajJakTUK

Bcenennas. Pa30eranue ranaktuk. Teopus

bonsmioro B3psiBa. PenukroBoe
u3iydeHue. Meraranaktuka

60

61

62

63

Hepemennsie mpoOieMbl aCTPOHOMUU

KonrtponbHas pabora «1eMeHTHI
ACTPOHOMMH U aCTPOPUIUKI»

O6o0matomuii ypok. Pois ¢pusuku u
aCTPOHOMHUHU B IKOHOMHUUYECKOMH,
TEXHOJIOTHYECKOM, COLIMATLHOU U
ATUYECKOHN cdepax AesTeTbHOCTH
YyeJloBeKa

O6o6matomuii ypok. Ponbs 1 mecto

(U3UKN ¥ aCTPOHOMHH B COBPEMEHHOM
HAY4YHOH KapTHHE MUpa

64

O6o06matomuii ypok. Pons dpuzmndeckoit
TEOpuH B (POPMUPOBAHHUH TTPEICTABICHHIMA
0 (pusmveckol KapTUHE MUpa

65

O6o06maromuii ypok. Mecto ¢pusudeckoit
KapTUHBI MUpPa B O0IIEM PsTY
COBPEMEHHBIX €CTECTBCHHO-HAYYHBIX




MIPEJACTABICHUI O IPUPOJE

Pe3epBHbIil ypok. MarHutHoe mnoJie.

66 1
DNEeKTpOMarHUTHAS WHIYKIIHS
67 Pe3epBHblii ypok. Ontrka. OCHOBBI 1
CHEIMAIbHOM TE€OpUH OTHOCUTEIbHOCTH
Pesepnsiit ypok. KBantoBas ¢usuka. Bu6muotexa [JOK
68 1
DNIEMEHTHI aCTPOHOMUU U acTpOhHU3UKH https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YYEHUKA

» ®usuka, 10 kmace/ Msxkumes I'.51., byxosues b.b., Corckuit H.H.; nmox penakiueii
[TapdentneBoii H.A. AkmmonepHoe oOmiectBo «M3aarensctBo «IIpocBemienner»
» ®usuka, 11 kimacc/ Maxumes I'.J1., byxosues b.b., Yapyrun B.M.; mox penakiueit

[TapdentneBoii H.A. AkmmonepHoe o0miectBo «M3aarensctBo «IIpocBemienner»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
®wusuka. 10 knacc. ba3zoBblil u yriyonéHnubsiii ypoBHU. [loypounbie pa3paboTKy.
Caypos IO. A.

®duzuka. 11 knacc. [Toypounsie pazpadotku. ba3zoselii ypoBens. Caypos 10O. A.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://lesson.edu.ru

https://resh.edu.ru/

https://www.schooltests.ru/

http://school-collection.edu.ru/collection
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