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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOTO YypOBHSI Ha YPOBHE CPEAHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMI K pe3ysbTaTam
OCBOEHHS OCHOBHOUM 00pa3oBaTenbHOW Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxxke c yuéroMm (QenepanbHOl paboueld MporpamMmbl BOCIUTAHUSA HU
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTENbHBIX
OpraHu3aluaXx Poccuiickon denepanuu, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeiabHbIE MPOTPAMMBI.

Copepxanue mnporpaMMmbl 1o (u3uMKe HampaBieHO Ha (HOPMHUpPOBaHUE
€CTEeCTBEHHO-HAYYHOM KapTuUHbl Mupa oOyuarmuxcs 10-11 kmaccoB mipu
oOydeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-IESITEIbHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusim ®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKKe€ YUYHUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHBIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamu. B Heil
OTIPEJICIISIIOTCS. OCHOBHBIC LENH M3Yy4YeHUS (PU3UKU HA YPOBHE CPEIHEro OOIIEro
o0pa3oBaHus, MJIAHUPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca (M3MKH: JIUYHOCTHBIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

e IUIAHHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIEe IPEIMETHBIE PE3YJIbTAThI 10 TOJjaM 00yUYEeHMUS;

e cojepkaHue yueOHoro npeamera «dusmkay» 1no rogam o0ydeHus.

dusrka Kak Hayka O HaumOosiee OOIIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBe yueOHOro MpeaMeTa B IIKOJIE, BHOCUT CYLECTBEHHBIN BKJIaJ B CUCTEMY
3HaHHU 00 oKpykaromeMm mupe. [IkonpHbIN Kypc GU3HKN — cUCTEeMOOOpa3yOmuii
JUIS €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, MOCKOIbKY (PU3UUECKHE 3aKOHbI
JIe)KaT B OCHOBE TMPOIIECCOB U SIBJICHUHN, H3y4YaeMbIX XHMHEH, OMOJIOrHeH,
bu3mdeckoii reorpadueri u  acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
OpUMEHEHHEe (U3MYECKUX 3HAHUM  OmpenesseT XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHONOTMH B cdepe DSHEpPreTHUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4eHHs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMHA CBOWCTBAMHU U JIPYTHX.
W3yuyenne (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBAHHE ECTECTBEHHO-
HAay4YHOU KapTHUHBI MHpa OOydaromuxcs, B (OPMHUPOBAHWE YMEHUN NPHUMEHSITh
HAy4YHbII METOJ TO3HAHUS [IPU BBINIOJHEHUH UMH YYE€OHBIX UCCIIEA0BAHMIA.

B ocHOBY kypca ¢Gu3uMKK JJ11 YPOBHS CpeIHEro o0O0Iero oOpa3oBaHUs
MOJIOXKEH pAJ HUACH, KOTOpble MOXXHO paccMaTpuUBaTh Kak MPUHLUIBI €ro
MIOCTPOEHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW Marepuan Kypca (GU3HKU
o0beMHEH BOKpYr (Qu3nueckux Teopuid. Beaymum B Kypce sBIseTcCs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzainus MOpeanojaracT HCIOJIb30BaAHHUE
I'YMaHUTApHOTO TOTEHIMaNa (U3MYECKOM HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHS
¢u3uku c pa3BuTMEeM OOIIECTBA, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢Gusuku npennosaraet
3HAKOMCTBO C HIMPOKHM KPYTrOM TEXHUYECKHUX U TEXHOJIOTMYECKUX MPUIIOKECHHM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peanusyeTcss TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJOTHH, a TakkKe OOCYXKIEHHUS
po0JIeM pallOHAIBHOTO MPUPOOTIOIB30BaHUS U IKOJIOTHUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3HKA HAa YpPOBHE CpEJAHEro OOIIero
oOpa3oBaHus sBJsOTCA puznueckue Teopun ((popmMupoBaHUE MPEACTABICHUNA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUMIIOB B  COBPEMEHHBIX MPEACTABICHUAX O MPUPOJAE, TIpPaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
IIPOIIECCOB).

CHCTeMHO-IeSITEIbHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CYET OpPraHu3allid SKCIEPUMEHTAIBHON AESITENbHOCTH O00YyYaromuXcs.
s 6a3oBoro ypoBHS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTaTBHBIX KpPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB U JIAOOpAaTOPHBIX padoT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIMCOK YUYCHHYECCKUX
NpaKTHYECKUX paboT. BriaeneHue B yka3aHHOM IepedHe JabopaTOpHBIX padoT,
IPOBOJUMBIX JUII KOHTPOJSL W OLEHKH, OCYIIECTBIISIETCS  y4aCTHHKaMH
00pa30BaTeIbHOrO IMpoLecCa HCXOJsS U3 OCOOCHHOCTEW TMJIaHUpPOBAHUS H
ocHamleHuss kaOuHeta ¢usuku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUMMHCS YMEHHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIIEIOBAHUS
3aBUCUMOCTEH (PU3NYECKUX BEJIWYMH U IIOCTAHOBKY OIBITOB IO MPOBEPKE
MPEII0KEHHBIX TUITOTES.

bonbiioe BHMMaHWE yIENSETCS PELIEHUI0 PacdETHBIX M KauyeCTBEHHBIX
3anad. IIpu 3TOM A1 pacy€THBIX 3a1a4 NPHOPUTETOM SIBISIOTCS 3aJauyd C SIBHO
3aJ1aHHOM (PU3UYECKON MOJIETIBIO, TO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3jelia Kypca, TaK W WHTETPUPYS 3HAHHS W3
pasHbBIX pa3faenoB. /[ KauyeCTBEHHBIX 3a/1ad MPUOPUTETOM SIBJISTFOTCS 3aJaHUs Ha
OoOBsSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBICHUN M TPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOJETU JJIsi CHUTYallMH IPaKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu PDPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOECIIeUeHUI0 Yy4eOHOro mpoiiecca 0a30BbIi YpPOBEHb Kypca
bu3UKHM HAa YPOBHE CPEIHETO OOIIEro 00pa30oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWMHEeTa (PU3WKU WM B YCJIOBHUSX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOIO IMHUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HEeoOXoauMoe J1labopaTopHOe OOOpYJOBAaHME ISl BBINOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YUYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
obopyioBaHUE.

JleMoHCTpalmoHHoe o0opyaoBaHHEe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00OECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TIporpaMMme M0 (U3MKE KIOYEBBIX JEMOHCTPAIMHA IS
UCCJICIOBAHUS  U3Y4YaeMbIX SIBJICHHMM M  TPOLECCOB, OMIHUPUYECKUX H
(dbyHIaMEHTabHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUN.

JlaGopatopHoe oOOpynOBaHUE [JIsi YYCHHUYECKUX MPAKTUYECKUX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JIByX oOydammuxcsi. TeMmaTHuyeckue KOMIUICKTHI
71a00paTOpHOTO OOOPYMOBAHHUS JIOMKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IM(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUU SIBIISFOTCS :

e (opmupoBaHne uHTEpeca U CTPEMJICHHS OOYYaIOIUXCS K HAyYHOMY
U3YYCHHUIO TPUPOJBI, Pa3BUTHUE WX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI];

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOIIEHHUS K OKPY)KAIOIIUM SIBICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHUS KaK pE3yibTaTa H3YYCHHS
OCHOB CTPOCHHMsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

o (opmupoBaHne yMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
bu3HUeCKUX 3HAHUM W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBaHHe TpeACTaBICHUN O PO (DU3UKH ISl Pa3BUTHS JIPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTmkeHnne 3TUX Ieliel o0ecreuynBaeTCs perieHueM CIEIYIONX 3a1ad B

MpoIecce u3yueHus Kypca (U3MKH Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e IMpUOOpPETEHHE  CHCTEMbl  3HaHMK 00  0o0mMX  (U3HYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPUSIX, BKJIIOYAs MEXaHUKY,
MOJIEKYJISIPHYIO (DU3UKY, OAJIEKTPOJUHAMUKY, KBAaHTOBYI (HU3UKY U
AJIIEMEHTBI acTPOPU3UKH;

e (QopMHpOBaHHE yMEHUW TPUMEHSITh TEOPETHUYECKUE 3HAHUS IS
oObsiCHEHUS (PU3NUECKUX SBICHUM B TIpUPOJEe U JJIs TPUHATHUS
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HU;

e OCBOEGHHME CIIOCOOOB pEUIEHUS Pa3IMYHbIX 3aJad C SIBHO 3aJaHHOU
¢uznuecko MoJenbo, 3a7ay, MOAPa3yMEBAIOUIUX CaMOCTOSTEIbHOE
co3JlaHue (PU3HUECKON MOJICIH, aJICKBATHON YCIIOBUSIM 3a]1a4H;

e TMOHMMaHUE (U3UYECKUX OCHOB W NPHUHIUIIOB ACHCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUYECKUX MPOIECCOB, UX BIUSIHUS HA OKPYKAIOUTYIO
cpeny;

e OBJIQJICHUE METOJIAMH CAaMOCTOSATEJIPHOTO TUIAHUPOBAHUS W TPOBEIACHUS
bU3UYECKUX DKCICPUMEHTOB, aHalM3a W HHTEpHpeTaruu uHOOpMaInH,
OTIpeJIENICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHWE YCIIOBUU [JISl Pa3BUTHS YMEHHUU MPOEKTHO-UCCIEI0BATEIHCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzydenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
obOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 vacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipeqmaraemerii B mporpamMme 1o (u3uke IMepeyeHb Ja0opaTOpPHBIX H
NPAKTHYECKUX pabOT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAET BBHIOOD
NpOBEJICHUsI JTA0OPATOPHBIX pPabOT W OMNBITOB C YYETOM WHAMBUIYaTbHBIX
0COOCHHOCTEH 00yYarOIITNXCS.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Pasznen 1. ®u3dnka u MeTOAbI HAYYHOI'0 IO3HAHUA

®usuka — Hayka o npupoxe. Haydynble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
Mupa. Ponb »JKCnepuMeHTa © TEOpHUM B MPOLECCE IO3HAHUS IPUPOJIBI.
DKCHEepUMEHT B (PU3HUKE.

MopaenupoBanue (U3MYECKUX SIBIEHUM M TpoueccoB. HaydyHble rumotessl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb u mecTto Qu3uku B GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOJIEH.

Llemoncmpayuu

AnanoroBeile U UU(POBbIE HM3MEPHUTEIbHBIE NPHUOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe naBuxkeHne. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBH)KEHUSI.
Cuctema otcuéra. Tpaekropus.

[lepemenienne, CKOpocTh (CpeAHsii CKOPOCTb, MIHOBEHHAas CKOPOCTb) U
YCKOPEHUE MaTepUaTbHON TOYKH, MX MPOEKIHH HAa OCH CHUCTEMBI KOOpPIHMHAT.
Ciio)xeHue nepeMenieHnil U CJI0)KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpPEHHOE NpsSMOJMHEHHOEe ABWKeHHE. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHs, NIyTH U I[EPEMEIICHHS
MAaTepPUAIbHONU TOYKH OT BPEMEHU.

CBoOoaHoe mazeHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonunentHoe  aBukeHue. [IBU>KEHME  MaTepUAIBHOM  TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u gacrota odpamenuns. [leHTpocTpeMuTensHOE YCKOPEHUE.

TexHnueckne yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: CIHAOMETP,
JNBH>KEHUE CHAPSJIOB, LICMIHBIE U PEMEHHBIE NTEpEIadH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoOpazoBaHue NBUKEHUMN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KCHHOM MPOCTPAHCTBE.

HaGnronenne aBuKeHHs Tena, OPOILIEHHOTO MOJA YIioM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenue yckopeHust CBOOOTHOTO MaICHUS.

Hanpagnenne ckopocT Ipu ABUKEHUHU MO OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3ydyeHnne HEpaBHOMEPHOTO ABMKEHHUS C LIEJBIO ONPEICICHUS MTHOBEHHOU
CKOpOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE MPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyeHune nBUKEHUS 1IApUKa B BA3KOM )KUJKOCTH.

N3yuenne nBuxeHus tena, OpoIeHHOro TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuamun  otHocurenbHOCTM  ['aymmutess.  IlepBbii 3axkoH  HeroToHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunnun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHON TOuku. TpeTuii 3akoH HploTOHA 1J1s1 MaTepuaibHbIX TOYEK.

3akoH BcemupHoro TtarotreHus. Cuma Tsbkectd. IlepBas KocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKOJbkeHUs, kaueHus). Cuna tpenusi. Cyxoe
Tpenue. Cuiia TpeHHs CKOJIbKEHUS U cuila TpeHus nokosi. KoadgduuueHt tpeHus.
Cuita conpoTUBIIEHUS MPU IBXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpaniaTeIbHOE JBUKEHHUE a0COIIOTHO TBEPIOTO TeNa.

MOMEHT Cuibl OTHOCUTENBHO OcHu BpauleHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPJIOTO TENA.

TexHudyeckue ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHUE: MOJUIUITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aMMO/ICHCTBYIOIINUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHEHME CHJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHSI.

Vuenuueckuii skcnepumenm, nabopamophvie pabomsi

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCUMOCTH CHJI YNPYTOCTH, BO3HHUKAIOIINX B MPYXUHE U
pEe3UHOBOM 00pas3iie, OT ux AedopMaIum.

HccnenoBanue yciioBUii pPaBHOBECHUS TBEPAOTO TENA, HUMEIOLIETO OCh
BpalleHUS.

Tema 3. 3akoHbl cOXpaHeHUA 6 MEXAHUKE

NMnynbe MarepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEpUAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIYJbca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunetnueckass sHeprusi marepuaibHOM Touku. Teopema 00 H3MEHECHHH
KUHETHYECKON YHEPTHH.

[ToTenuuanbpHas SHEPTHUs. [ToTenunanbHas SHEPTHS yIpyro
nedopMUpoBaHHONW  TpYyKuHBL.  [loTeHIManpHass dSHeprust Tena  BOJIW3HU
NOBEPXHOCTH 3E€MJIU.

[loTennuanbHple W HENMOTeHIMadbHble  Ccwibl.  CBsI3b  pabOTHI
HEMOTEHIIUAIbHBIX CHJI C HU3MCHCHHUEM MEXaHWUYECKOW HSHEPTruu CHUCTEMBI Tell.
3aKOH COXpaHEHHS] MEXaHUYECKOU SHEPTUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoWCTBAa M NMPAKTUYECKOE NMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[Tepexo1 MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yuenue abCONMIOTHO HEYNPYroro yaapa C MOMOMIBIO ABYX OJMHAKOBBIX
HUTSAHBIX MAaATHUKOB.

HccnenoBanne cBA3U pabOTHl CUIBI ¢ M3MEHEHHEM MEXaHUYECKOW DHEPTUU
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pazagea 3. MosekyasipHas pusuka ¥ TepMOAMHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUYECKOM TEOPUU M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBmxkenue. Juddysusa. Xapaktep ABUKCHUS WU
B3aMMO/JICMCTBUS 4YacTUI] BemlecTBa. MoJenn CTPOEHHUS Ta30B, KUAKOCTEU U
TBEPABIX TENT U 00BICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3Mepsl MoJieky. KonmndectBo BemecTBa. [loctosauas ABorajpo.

TemnoBoe paBHoBecue. Temmneparypa u e€ uamepenue. lllkana temneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOPUU HJCATbHOrO Tra3a. AOCONIOTHAas TeMreparypa Kak mepa
CpeHel KWHETUYECKOM HHEpPruu TEeIJIOBOro IBIKEHMsS vactull raza. [llkama
temriepatyp KensBrHa. 1'azoBble 3akoHbl. YpaBHeHue MennaeneeBa—Kianeipona.
3akoH JlanbTroHa. M3omporiecchl B UlI€aIbHOM Ta3e ¢ MOCTOSHHBIM KOJUYECTBOM
BellecTBa. [ 'paduueckoe mpeacTaBiIeHUE H3OMPOILIECCOB: HU30TEpMa, H30XO0pa,
n3o0apa.

TexHudeckne yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JHUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJI OPTraHUYECKUX COCTUHEHUM.

OnpiTel 10 MU PY3UN )KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopaens onbita HTepHa.

OMBITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEKMOJICKYJIIPHOT'O
B3aUMOJECHCTBHS.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnpITel, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIAaCCHOM KOMHAaT€ Ha OCHOBE HM3MEPEHHUI
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKAY MapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoOUHAMUKU

TepMoauHamuueckas cucteMa. BHYTpEHHssI 3HEPrusi TEPMOJUHAMUYECKOU
CUCTEMBI U c1ioco0bl e€ n3mMeHeHus. KonmnuecTBo TemnoTel u pabora. BHyTpenHss
SHEpPrusi  OJAHOATOMHOIO  HWJEaJbHOTO  raza. Buasl  Temonepenayu:
TEIJIONPOBOJHOCTh, KOHBEKLIMS, U3TyUYEHUE. Y IeIbHas TEIJIOEMKOCTh BEILECTBA.
KonnuecTBo TEMmnoThl Npu TEIIoNepeaye.

[lonsitue 00 aamabaTtHOM mpornecce. llepBblii 3aKOH TEPMOJMHAMUKH.
[IpumeneHne TepBOro 3akoHA TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus paboThl rasa.

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

TermoBble  mamwuHbl.  [IpyHOMOBI  JEMCTBUA ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi 3Hepruv B TEIJIOBbIX MamuHax. KosdduuueHt nonae3Horo
nencTBus TerioBor MamwmHbL. [ukn KapHo u ero kodpduimeHT mojae3HOoro
JeNUCTBHS. DKOJIOTUYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHudeckre YCTPONCTBA U MPAKTUUYECKOE MPUMEHEHHUE: JBUTATENb
BHYTPEHHETO CrOpaHus, ObITOBON XOJOAMIBHUK, KOHIAUITUOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEPruM Tejia IMPU COBEPIICHUH PaOOTHI: BBUIET
npoOKku M3 OYTBUIKK TOJ JEHUCTBHEM CXATOTO BO31yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUIEOAEMOHCTPALHS).

N3meneHnne BHyTpeHHEN SHEPTUM (TEMIIEpaTyphl) TeIa P TEIloneperaye.

OnbiT 1Mo anuabaTHOMY pAaCHIMPEHHIO BO37AyXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATETIS.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3Mmepenune yaeapHON TETI0EMKOCTH.

Tema 3. Acpecamnuie cocmoanus eeuwjecmea. Pazoevle nepexoonvl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kureHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld map. YaenbHas TEIIoTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuansl. llinaBieHue wu
KpUCTaITU3anus. Y ienbHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP H
IICUXPOMETP, KaJTOPUMETP, TEXHOJIOTHH TOJIYYEHUSI COBPEMEHHBIX MaTE€pUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM J1aBJICHUHU.

Crioco0bl u3MepeHus BIAXXHOCTH.

HaGmronenne HarpeBaHus U MIaBJICHUS KPUCTAIMYECKOTO BEIECTBA.

JleMOHCTpanus KpuCTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. DiieKTpoAMHAMHUKA
Tema 1. Inekmpocmamuxa
DJNIeKTpu3auus Tell. OJEeKTpUYECKUui 3apsa. JBa Buaa 3IIEKTPUUYECKUX
3apsaoB. [IpOBONHUKM, AMANEKTPUKH W MOJYNPOBOAHUKHA. 3aKOH COXPaHCHUS
3JIEKTPUYECKOTO 3apsiaa.
B3aumopericteue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUIN 3apsI.
Onektpuueckoe mnoisie. HanpsoxkéHHOCTh  3nektpudeckoro mnoiis. [IpuHuumn



CYIIEpHO3ULUU DIIEKTPUYECKUX IT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  snmekrpoctatudeckoro  moisg.  llotenmuman.  PasHocThb
noteHuuanoB. [IpOBOAHMKM M AMDIEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.
JlupnexkTpuyeckass IpOHUIIAEMOCTb.

DnekTpoEMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh INIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA U NPAKTUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKass 3alluTa, 3a3eMJIEHHE AIIEKTPOINpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAJIbHBIN anmnapar, CTpyWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3anmopelicTBue Ha’IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaThyecKas 3aluTa.

JIM2IIEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAIu
IJJACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwlx cpeoax

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUA BJIEKTPUUECKOTO TOKA.
Hcrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 ydacTKa LEIH.

DNEKTPUYECKOE CONMPOTUBICHUE. YAEIBHOE CONPOTUBIECHUE BEIIECTBA.
[TocnenoBarenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oanmexktpuueckoro Toka. 3akoH J[xoyms—Jlenma. MomHOCTh
AIEKTPUYECKOTO TOKA.

DNEeKTPOJABIKYIAsl CHJIa U BHYTPEHHEE CONPOTHBJICHUE HMCTOYHUKA TOKA.
3akoH OMa [iJ1s1 MOJTHOM (3aMKHYTOM) 3ieKTpuueckoil rienu. KopoTkoe 3ambIkaHue.

ONEeKTpOHHAsl ~ MPOBOJAMMOCTh  TBEPIABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKU TOK B BaKyyme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.

[TonynpoBogHUKM. CoOcTBeHHas 151 IIpUMECHAas MMPOBOJIUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.

DJIEKTpUYECKM TOK B  pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIEKTPOIUTUYECKAS AUCCOLUALINS. DIEKTPOIIN3.



DIIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [Tma3ma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE MPHUMEHECHHUE: aMIIEPMETP,
BOJBTMETP, PEOCTaT, HCTOYHUKH TOKa, DOJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS], BAKYYMHBIN JTHO],
TEPMUCTOPHI U POTOPE3UCTOPHI, OIYITPOBOJHUKOBBIN U0/, TaJTbBAHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsiKEHUS.

3aBUCUMOCTh CONPOTHUBJICHUS IUIUHAPUYECKUX TPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CwmelraHHoe COeJMHEHUE MPOBOTHUKOB.

[Ipsamoe wu3MepeHue »dieKTpoaABMXKylIed cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO0 CONPOTUBIICHHUS.

3aBUCUMOCTH COMIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabomol

N3ydeHne cMenmaHHOro COEIMHEHHS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYIIEH CHIIbI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue snekTpoiusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kitacce OCYIIECTBISIETCS C
y4E€TOM COJZIEPKATEIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMu MaTeMaTHUKH,
Ouonornuu, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Meowcnpeomemmnvle nouwsamus, CBSI3aHHbIE C MU3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUsA: SIBJICHUE, HAy4HbIH (akT, rumores3a, (u3MyUeckas BEIWYWHA, 3aKOH,
TEOpHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAEIUPOBAHUE, MOJENb, U3MEPEHHE.

Mamemamuka: pemieHUE CHCTEMbl YpPaBHECHMI, JHMHEWHAas (QYyHKIHS,
napabona, runepOona, ux rpaguku W CBOKWCTBA, TPUTOHOMETPHUECKHE ()YHKIIHH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTIOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MTPOEKIIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOW mpupoae, auddysus, ocMoc,
TEII000MEH UBBIX OPraHU3MOB (BHUJbI TEIUIONEPEAaUYH, TEIJIOBOE PABHOBECHUE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB M MOJEKYJI, MOJIb
BEIIECTBA, MOJIIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEIN, XKUJIKOCTEH W



ra3oB, JJEKTPUYECKHE CBOKWCTBA METAJJIOB, JJIEKTPOJUTHYECKAs IUCCOLHALIMSA,
rajbBaHUKA.

l'eocpacghus: BIaXXHOCTh BO3]1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE JBMXXKEHUN C HCIOJIB30BAHHEM MEXaHU3MOB,
y4€T TPEHUS] B TEXHUKE, MOAIIMIIHUKHA, HCIOJb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET M Jpyrue), JBUTATE]Ib BHYTPEHHEIO
CropaHusi, mapoBasi TypOvHa, ObBITOBOIN XOJOAWIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUH
MOJY4YEHUsI COBPEMEHHBIX MATEpPUAIOB, B TOM YKCJIE€ HAHOMATEPUAJOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpUOOpPOB,
KCEPOKC, CTpYUHBII MIPUHTED, 3JIEKTPOHATPEBATEIbHBIC puOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAaHUKA.

11 KJIACC

Paznen 4. JinekTpoauHaMuKka

Tema 3. Macnummnoe none. I1eKmpomMacHuUmMHAas UHOYKYUA

[ToctosiHHblE ~ MarHuThl.  B3auMojeicTBME  MOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe mnosie. Bektop MarHuTHOM wWHAYKUMU. [IpuHUMN cynepno3unuu
MAarHUuTHBIX MMOJIeH. JIMHMM MarHUTHOW WHIAYKUMH. KapTWHa JIMHUM MarHUTHOW
WHIYKUIWH TO0JIS1 TOCTOSTHHBIX MarHUTOB.

MaruutHoe TOJIe MPOBOAHMKA € TOKOM. KapThHa JWMHHI WMHAYKIUU
MAarHUTHOTO MOJisi JJIMHHOTO MPSAMOr0O MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHMKA, KaTyIIKU ¢ TOKOM. OnbIT DpcTtena. BzauMoaencTeie mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOyJib M HalpaBJieHUE. [[BHKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJHOM MarHuTHOM Itoje. PaGoTa cunbl JlopeHma.

SIBieHne 3JEKTpOMarHUTHOM UWHAYKUMU. [IoTOK BekTOpa MarHUTHOU
UHIYKIUU. OJIEKTPOJABMXKYIIAA CWIa HWHAYKUUH. 3aKOH AJIEKTPOMArHUTHOU
naaykuuu Gapanes.

BuxpeBoe »siekTpuyeckoe moJie. DNEKTPOABMKYIIAS CHJIa WHAYKIUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MATHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKA C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M NPAKTUYECKOE MPHUMEHEHHUE: IOCTOSIHHbBIC
MArHUThl, JJEKTPOMArHUTHI, 3JICKTPOABUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHUILl, THAYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MATHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMY MarHUTHOTO TOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTb JJIEKTPOABMKYIIENH CHJIbI MHAYKUMU OT CKOPOCTH M3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydeHre MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue 1eicTBUS MOCTOSHHOIO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue sBIEHUA 3JIEKTPOMAarHUTHOW HHAYKIUU.

Paspnen S. KoneOanus v BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHuUmMHble KoJ1eOanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYeCKHe  KoseOaHMUs.
'apmonnyeckue konebanus. [lepuon, vacrora, ammiauTyna u ¢asza KoieOaHHil.
[IpyxuHHBI MagATHUK. MaTeMaTUYECKHU MAasTHHUK. YPaBHCHUE TapMOHUYECKUX
kosneOanuii. [IpeBpalneHrue SHepruy MPU TAPMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiii koHTyp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIC KOjJeOaHUS B
UJCATHHOM KOJIe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIME Konebanusimu. @dopmyna Tomcona. 3akoH coxpaHEeHUA
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyXaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUYECKUE
KoseOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMATrHUTHBIE KOJIEOaHN.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
MEPEMEHHOT0 TOKa. AMIUIMTYJIHO€ U JCHCTBYIOIIEE 3HAYEHHWE CHUJIbI TOKAa U
HaIpPSKEHUS.

Tpaucdopmarop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
MCIIOIb30BaHUS AEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHnueckne yCTpOMCTBA M MPAKTHUYECKOE IMPUMEHEHHE: BJIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne mnapamMeTpoB KoJeOaTeIbHONM CUCTEMbl (MPYXUHHBIA WU
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne CBOWCTB BBIHYXACHHBIX KOJIEOaHU.

HaGmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3onanc mnpu mocieoBaTEIbHOM COEIMHEHUU PE3UCTOPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJAEHCATOpAa.

Mopaenb TMHUY 3JIeKTpOonepe adH.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHHWH Ipy3a Ha HUTH OT
JUTMHBI HUTH ¥ MaccChl Ipy3a.

HccnenoBanre mepeMEHHOTO TOKa B ILENM W3  TOCJIEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 60Hbl

MexaHudeckue BOJHBI, yclioBUa pacnpoctpanenus. Ilepuon. CkopocTb
pacrpocTpaHeHusi W JuiMHa BOJHBL. [lomepeyHble W MPOAOJIbHBIE BOJIHBIL.
WNuTtepdepenius u nuppaxius MEXaHUIeCKUX BOJH.

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

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYECHHS SJIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anexkTpomarautHoil BosnHe. CBoiicTBa
AIEKTPOMArHUTHBIX BOJIH: OTpPa)XEHHUE, MPEIOMIICHUE, MoJsipu3aius, audpakims,
uHTepdepennns. CKOpOCTh ANMEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMEHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyHIMIBEI paguoOCBA3H U TeneBUuaeHus. Pannonokanus.

DNEeKTpPOMAarHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.

TexHnueckue ycTpoicTBA M MPAKTHUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasl JMArHOCTHMKAa B TEXHHKE W MEIULIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenune oTpaskeHus ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenne natepdepeHunn u TuPppakiuy MEXaHUYECKUX BOJIH.

3BYKOBOU PE30HAHC.

HaGmronenne CBsSI3W TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpesIoMJIeHUE, NMoAspu3anus, udpakuus, UHTEPPEPEHLIHS.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. lIpsaMonuMHENHOE paclIpoOCTpaHEHUE CBETa B
ogHopoaHou cpene. JIyu ceera. ToueuHbIi HICTOYHHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI oTpaxeHHus cBeta. [locTtpoeHue n3obOpakeHuil B
IIJIOCKOM 3€pKarie.

[Ipenomiienue cBeta. 3aKoHbBI MPETOMIICHUS CBETa. AOCOIMIOTHBIN MOKa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee oTpakeHue. lIpenenbHbld Yros MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus cBeta. ClioxHBIN cocTaB O6enoro ceera. L[BeT.

ColOuparomue W pacceuBaronue JuH3bL. ToHkas mauH3a. DOKycHOe
paccTosiHUEe W ONTHYEeCKas Cuiia TOHKOW JMH3BL. [locTpoeHue wn3o0pa)keHuil B
coOuparImMx U pacceuBaronux JuH3ax. GopMyna TOHKOW JMH3BI. YBEIUYCHUE,
JlaBaeMoe€ JINH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONITHUKH.

BonnoBas ontuka. HuTepdepenuuss cBera. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTHUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cseta. JudpakiuumoHHas peméTka. YciaoBHe HaOIOICHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(OPaKITMOHHYIO PEIIETKY.

[Tonmsapuzanus ceera.

TexHudyeckue ycTpoWCTBA W MPAKTUYECKOE NPUMEHEHHE: OYKH, JIyna,
doToanmapar, NPOEKIMOHHBIN ammapar, MHUKPOCKOI, TEJIeCKOI, BOJIOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE pacCpOCTPAHEHUE, OTPAKEHHE M IPEJTOMIICHUE CBETA.
OnTuaeckue mpuOopHI.

[TonHOe BHyTpeHHEE OTpaxkeHne. Moienb CBETOBOAA.

UccnenoBanne cBOMCTB U300pa’KeHU B JIMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHnm CBeTa.

Hab6mronenne nudpakiyu ceera.

Habnronenue nucnepcun cBeTa.

[TonyueHue cnexkTpa ¢ MOMOIMIBIO IPU3MBI.

[Tonydyenue ciekTpa ¢ TOMOIIBIO AUPPAKITHOHHON PEIIETKHU.

HabGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii skcnepumenm, nabopamopmvie pabomoi



N3mepenue nmokazaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI cIeNMATBLHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [Toctynatel
CIIEHUAIBHOW TEOPHUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOJIYJS CKOPOCTH
CBETA B BaKyyMe, IPUHLINUI OTHOCUTEIBHOCTH DWHILITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHUE BPEMEHHM U COKpalleHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHLIBIL.

CBs13b MaccCHI C 3HepI‘HefI U UMITYJIbCOM peﬂHTHBHCTCKOﬁ qaCTHUILBI. 3Heprm{
ITOKOA.

Pazgen 7. KBanToBas pusuka
Tema 1. dnemenmovt K6aHmMoB80Ol ONMUKU
®otonbl. ®opmyna [lnanka cBs3u sHEpruu (PoToHA ¢ €r0 YaCTOTOM. DHEPrus
U UMITYJIbC (HOTOHA.
OtkpeiTue u uccieaoBanue Gororddexra. OnbiTel A. I'. CroneToBa. 3aK0HBI

doToaddexra. YpaBHenue DiHmTeriHa 11 Gororddekra. «KpacHas rpaHuia
doTorddexra.

JaBnenue ceera. Onwitel I1. H. JIeGenena.

XHUMHYECKOE JICHCTBHE CBETA.

TexHuueckne ycTpoicTBA W TMpPaKTUUYECKOE MpPUMEHEHHUE: (POTOIEMEHT,
dboTomaTunk, coiHeuHas 6arapesi, CBETOIHOI.

Jlemoncmpayuu

®dotor(deKT Ha yCTAaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuro o -4acTHIIL.
[Inanerapnas mopmens aroma. lloctynmatel bopa. M3nydenume u mnormiomieHue
(GOTOHOB TpHW Mepexojie aroMa C OJHOTO YPOBHS DSHEPrUHM Ha Apyroun. Bumawl
criekTpoB. CIIEKTp ypOBHEW 3HEPTUU aTOMa BOAOPO/A.

BonnoBbie cBoiicTBa yacTtull. Boaubl ne bpoiis. KopnyckyisipHO-BOITHOBOM
TyaJli3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckue YCTpOWCTBA M MNPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenne nuHeM4aThIX CIEKTPOB UBITYUCHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHevaToro cekrpa.

Tema 3. Amomnoe a0po

DKCIIEPUMEHTBI, JIOKAa3bIBAIOUIME CIOKHOCTh CTpOeHUs sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesdepdopmna  mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydeHus. CBoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
Biusinue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. HykmonHas monens sapa [eiizenbepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30tonsl.

Anbda-pacnan. OJEKTpOHHBIA UM TO3UTPOHHBIM Oera-pacman. [amma-
U3JydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.

DHeprust CBsI3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT maccsl sapa.

Anepnsie peakuuu. Jlenenue u cUHTE3 SAEP.

Anepnsiii peaktop. TepMmosimepHbiii cuHTe3. [IpobOiieMbl M MEPCIEKTUBBI
AIEPHON SHEPreTUKU. DKOJIOTUYECKUE ACTIEKThI IAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

Mertonbl HAOJIIOICHHS ¥ PETUCTPALIUN AIEMEHTAPHBIX YaCTHII.

dyHnaMeHTaabHbIe B3auMoeicTBUSA. EAMHCTBO (hu3nyecKkoi KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Buiibcona, siaepHbIil peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

Cu€TynK HOHU3UPYIOIIUX YACTHIL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Dtansl pa3BUTHS acTpoHOMUU. [IpuKkiiagHoe U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMMUH.

Bun 3BéznHoro Heba. Co3Be3aus, sSpkue 3BE3/bI, IUIAHETHI, UX BUAUMOE
JIBUOKCHUE.

ComnHeuyHas cucTema.

Connue. ConHeuHas akTHBHOCTh. McTounuk sHeprum CosiHIIa U 3BE3I.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CHEKTPAJIbHBIA KIJIACC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» JJIsI 3BE3] TJIAaBHOM IOCIEIOBAaTEIBbHOCTU. BHYTpEeHHEE CTpOeCHHUE



3BE31. COBPEMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUU U 3Boitounu ConHua u
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxkenne m nBuxkenue ConHua B
IN'anaktuke. Tunel rasakTuk. Paguoranaktuky U kBasapbl. UEpHBIE ABIPHI B A1pax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopust bosibmioro B3peiBa. PemmkToBOE U3IIydeHUE.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Vuenuueckue nabnooenus

HaGmonenust HeBOOPYKEHHBIM TJIA30M C HCIOJIb30BaHUEM KOMIBIOTEPHBIX
NPWIOKEHUM NI OTIpeIeICHUs MOJ0KEHUsI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3/1s1 CEBEPHOTO MOJyIIApUs U IPKUE 3BE3/BI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maromuiee NOBTOPEHNE

Pons ¢u3ukm W acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJILHOM M 3THYECKOU cdepax AesTENHHOCTA YeOBEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUU B COBPEMEHHOW HAYYHOUN KapTHHE MHpA, POJib PUINYECKON TEOPHUH
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢dusznueckoi KapTUHBI MUpa B OOIIEM PsIy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBS3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kimacce ocyiiecTBIseTCS C
Y4ETOM COJIEPKATENBHBIX MEXIIPEAMETHBIX CBS3€M C KypcaMHU MaTE€MaTUKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meowxcnpeomemmnvle nouwsamusl, CBSI3aHHbIE C U3YYEHUEM METOJOB HAy4YHOTO
MO3HAHUSA: SBJICHUE, HAY4YHbIH (akT, Tumore3a, (pu3myeckas BEIMYHMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKHE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXIECTBO, BEKTOPBI M MX MPOEKUMH HA OCH KOOPAWHAT, CIOXKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJEMEHTAPHBIX (YHKIHMM, TPHU3HAKA TOJ00WS TPEYroJbHUKOB,
OTIpEeJICIICHHE TUIOMIA N TIIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelbHbBIE
JNBH>KEHUS B )KMBOW MPHUPOJIE, ONTUUYECKUE SIBIICHUS B KWBOW MPUPOAE, NEUCTBUE
paanauy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAIUIMYECKAsA CTPYKTYpa TBEPABIX
TEJ, MEXaHW3Mbl OOpa30BaHUS KPUCTAINIMYECKOW PEMIETKH, CHEKTPaTbHbIN
aHaJIu3.



l'eocpaghusi:  marHuTHBIE TOMOCA 3€MJIM, 3aJIeKM MarHUTHBIX Py,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocua: JTMHUM DIEKTPOIEpEAad, TIEHEPATOp IIEPEMEHHOIO TOKa,
AIEKTPOBUTATENb, WHAYKIIMOHHAS II€Yb, pajaap, PaJUONPUEMHHK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-meub, NMpOEKIMOHHBIN amnmapart, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YpPOBHE CpeIHEro OoOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECIEUUTH JOCTHUKEHUE CIIETYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIC PE3YyAbTAThl OCBOCHUS yueOHOro npeamera «Dusnkay J0KHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIIUEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >XKU3HEHHOTO
ONbITa U OMNbITA JICSITEILHOCTH B MPOIIECCE Peaau3allid OCHOBHBIX HAIpaBJICHUMN
BOCIHUTATEILHOU ESATEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOopMUPOBAHHOCTD IPaKAAHCKOM MO3UIIMM 00YJaIOIIEeTrocs: Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCUUCKOTO OOIIECTRA;

NPUHATHE  TPAAUIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAHUCTHYECKHX U
JNEMOKPATUYECKUX [IEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JIE€STEIBHOCTh B MHTEPECAX TI'PaXIAHCKOTO
oO1recTBa, y4acTBOBaTh B CaMOYIIPaBJIEHUH B 00pa30BaTeIIbHON OpraHu3aIuy;

YMEHHUE B3aUMOJECUCTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMU B COOTBETCTBUHU C
X QyHKIMSIMY U Ha3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOU M BOJIOHTEPCKOM JIEATEIILHOCTH;

2) IATPHOTHYECKOT0 BOCIIMTAHMS

c(hopMUPOBAaHHOCTH POCCUUCKOM TrPaKTaHCKOMN UJICHTUYHOCTH,
MaTpUOTHU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DM3UKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TTOBEICHNS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHCJE B
NESTENLHOCTH YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIAaJa B IOCTPOCHUE YCTOMUUBOTO OYAYIIErO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHNUE K MUPY, BKIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MPUCYIIETO (PU3NYECKON HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3InyHbIM cdepaMm npodecCHuoHANbHOU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynyuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bU3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4ecKOro BOCIIUTAHHA:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MpobiieM;

IJIAHUPOBAHUE M OCYILECTBIICHUE AEUCTBUM B OKPYKAIOIIEH CPEZC HA OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacHIMpeHre OIbITa JEATEIbHOCTH JKOJOTHYECKOM HalpaBIE€HHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH MO0 (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HPU3MUECKON HAYKH;

OCO3HAaHHWE IEHHOCTH HAy4YHOW JEeATENbHOCTH, TOTOBHOCTH B IIPOIECCE
U3y4eHHs]  (PU3MKU  OCYHIECTBIISTH  MPOEKTHYIO U HCCIEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS
ba3oBble Jornueckue AecTBUA:
CaMOCTOATENbHO  (pOopMynIHpOBaTP M aKTyallU3UpOBaTh  MpoOiIemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
ONpeAesATh LENU ACATEIBHOCTH, 3aJaBaTh IAapaMeTpbl U KPUTEPUU HX
JOCTUKECHUS;
BBIBJISITH  3aKOHOMEPHOCTM UM IIPOTUBOpPEUYHsST B  PacCMaTpUBAEMBbIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh TUTAH PEIICHUS MPOOJIEMBI ¢ YU4ETOM aHaIN3a MMEIOITUXCS
MAaTepHUAIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBBI B ACATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LIEJIAM, OLICHUBATh PUCKH MOCJIEACTBUMN AEATEIBHOCTH;
KOOPAWUHUPOBaTh M  BBHINOJNHATH pabOTy B  YCIOBUAX  pealbHOIO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUN KU3ZHEHHBIX MPOOIIEM.
ba3oBble ncciaenoBate/ibCKue AeiiCTBUSA:
BJIAJICTh HAYYHOW TEPMHUHOJOTHEN, KIHOYEBBIMU MOHATUSIMHU W METOJAMU
(pu3HUECKON HAyKU;



BJIJIETh HaBBIKAMH Y4E€OHO-MCCIIEIOBATEILCKON M MPOCKTHON NEATEIHbHOCTH
B 00J1acTU (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEIHICHHS 3a1ad (U3NYECKOTO COJCP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JEATEIBHOCTH MO TIOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpeTalii, MpPeoO0pa3oBaHUI0O W TPUMEHEHUIO B PAa3JIMYHBIX Y4EOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3[JaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUUMHHO-CIICACTBEHHBIC CBSI3W M aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIOTE3y €€ peHIeHHs, HAaXOJWUTh apryMEHTBI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTCPUU PEIICHHS,

aHAIM3UPOBATh TOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (GOPMYIHUPOBATH COOCTBEHHBIC 3a/ladll B 00pa30BaTEIILHOM
JESTeILHOCTH, B TOM YHCJIE TIPU U3YYCHUN (PHU3UKY;

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TEpPEHOCUTh 3HaHUS 10 (U3MKE B MPAKTHUUECKYIO 00J1acTh
KU3HEAESATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, NpeJiaraTb OPUTrMHAIBHBIE TOIXO0/Ibl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOLINE albTEPHATUBHbBIC PELICHMUS.

Pab6ora ¢ undgopmanmeii:

BJIAJIETh HABBIKAMU NOJy4YeHUs MH(OpMauu (HU3MYECKOrO COAECpKaHUS U3
UCTOYHHMKOB pA3HbIX THUIIOB, CaMOCTOSITEIbHO OCYUIECTBIIATH IOMCK, AaHAJM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalni0o MHPOPMAlUU pPa3IMYHBIX BUIOB U (hopm
NPEJICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeACTBa HMH(MPOPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUN B PEIIEHUH KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U OpPraHU3aI[MOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN HOProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, pPecypcocOepekeHusi, MPaBOBBIX ©  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMHU U LEIEBON ayAUTOPUH, BHIOMpPAs ONTUMAIbHYIO
Gopmy mpencTaBICHUS U BU3YyaTH3AIHH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHUA:
OCYLIECTBIIAITh  OOILIEHHE Ha ypokax (U3UKM U BO BHE-yPOUHOHU
NEATENbHOCTH;



pacno3HaBaTh MPEANOCHUIKM  KOHQJIMKTHBIX CUTyallUd M  cMAr4arhb
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTh Y HCIOJI30BaTh NPEUMYIIECTBA KOMAHAHOW U MHIAUBUAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXX0I'0 YjCHA KOJUUICKTUBA,

IIPUHUMATHh  L[EJIM  COBMECTHOW  JEATENIbHOCTH, OPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUA 10 €€ INOCTHKEHHUIO: COCTaBJIATH IUUIaH JIEUCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pE3yJIbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKJAOIO y4YaCTHHKAa KOMAaHIbl B
oO1ui pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKThI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh IIO3UTUBHOE CTPATEIMYECKOE IIOBEIACHUE B Pa3IMYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AelicTBUS
Camoopranusanus:

CaMOCTOSITEIILHO OCYIIECTBIISITh MO3HABATEIBHYIO NEATEILHOCTh B 00JIaCTU
GU3UKM W aCTPOHOMMH, BBISBIATH IPOOJIEMBI, CTaBUTh MU (POPMYJIHUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSATEIILHO COCTABJIATH IUIAH PEIICHUS PACUETHBIX U KAYECTBEHHBIX
3aj/1a4, TUTaH BBIMTOJTHEHUS MTPAKTUYECKON PabOThl C YYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIIIOYTCHHI;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacIIMpATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEOYTECHUN;

JieNnaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBaThH €ro, OpaTh Ha cebd
OTBETCTBEHHOCTH 32 PEIICHNUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSIBICHHUIO JSPYIWIMA B 00JacTu
($u3HUKHU, TOCTOSTHHO TOBBIIATH CBOW 00pa30BaTEIbHBIN U KYyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJILHBII UHTEJLJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYAaIMsIM, BHOCUTh KOPPEKTUBHI B JIEATECIHLHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIHTATOB IEIISIM;

BJIQJICTh ~ HABBIKAMU  TO3HABATEIBHOW  PEQIICKCHU  KaK  OCO3HAHUSA
COBEpIAEMbIX JEHCTBUNA W MBICTUTEIBHBIX TIPOIECCOB, WX PE3YyIbTATOB W
OCHOBAHMI;



HCITOJIB30BaTh MPUEMBI pedIIEKCHH IS OIEHKH CUTYaIlluH, BHIOOpAa BEPHOTO
pEIICHHST,;

YMETh OIICHUBAaTh PUCKH M CBOEBPEMEHHO NPHHHMATh PEIICHUS IO WX
CHI)KCHHIO;

NPUHAMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHajIu3e pe3yJbTaToB
TESATEITBHOCTH;

NPUHUMATH CeOsl, TOHUMAasi CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHaJIu3e pPe3yJbTaTOB
NESATEITBHOCTH;

NpHU3HABATh CBOE MIPABO M MPABO JAPYTHX HA OIIHOKH.

B mporecce A0CTMKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHHS IMPOTPaMMBbI
no Qusuke IS ypOBHSA CpEAHETro oO0mmero oOpa3oBaHHMs Yy OOyYarONIUXCS
COBEPIIECHCTBYETCS HYMOIIMOHATBHBIH WUHTCIIJICKT, IIPEIIOJIar afoIui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIIET0 CIIOCOOHOCTh TTOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHWE, BUJICTh HAIPABJICHUS Pa3BUTHS COOCTBEHHOM AMOITMOHAILHON CQEpHl,
OBITh YBEpEHHBIM B cele;

CaMOpETyJTUPOBaHMs, BKJIIOYAIOIIEIO0 CAMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TMOBEJEHHUE, CIOCOOHOCTh aJanTHPOBATHCA K
AMOIIMOHAILHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHHE K JOCTIXKEHUIO IeJId U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JCHCTBOBATh MCXOHSl W3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATILHOE COCTOSIHHE
IpYTHX, YYUTBIBATH €ro TIPU OCYIIECTBICHUU OOIICHHS, CIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COIMAJIbHBIX HaBBIKOB, BKIIIOUYAIOIUX CIIOCOOHOCTh BBICTPAaUBATh OTHOIIICHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH HHTEPEC U pa3peniaTh KOHMIUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 10 kjacce mnpeaMeTHbe pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX pOJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4yHOM KAPTUHBI MHUpPAa, B PA3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKON IEATETbHOCTH JIOJIEH;

YUUTHIBATh TPaHULBl MPUMEHEHUS U3YUYCHHBIX (PU3HMYECKUX MOJICIICH:
MarepualibHasi TOUKa, HHEpIMaibHas CUcTeMa OTCUETa, aDCOMOTHO TBEPAOE TENO,
WJICATBHBIN ra3, MOJICJIM CTPOEHHUS Ta30B, )KUAKOCTEW U TBEPIBIX TEJ, TOUCUYHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu GU3nYeCcKuX 3a1ay;



pacro3HaBaTh QpuU3NUECKUe SABICHUS (MPOIECCh) U OOBACHATh UX HA OCHOBE
3aKOHOB MEXaHWKHU, MOJEKYJISIPHO-KUHETUUECKOW TEOpHUHM CTPOCHHS BEIEeCTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIDKEHHE, CBOOOJHOE TAJE€HUE TeJ, JABWKEHHE IO OKPYXHOCTH, HHEpIIUS,
B3auMojielicTBUE Ten, Tuddy3usi, OpOyHOBCKOE IBUKEHHUE, CTPOCHUE JKUJIKOCTEH
1 TBEPJIBIX TEJI, KBMEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIAXKIACHUH), TEIIIOBOE
paBHOBECHUE, UCIapeHue, KOHJCHCAllWs, IUIABJICHUE, KPUCTAJUIU3allus, KUICHUE,
BJI&YKHOCTb BO3/lyXa, MOBBIIICHUE JIaBJIICHUS ra3a MpU €ro HarpeBaHUU B 3aKPHITOM
coCyJlie, CBsI3b MEXKAY I[apaMeTpaMH COCTOSIHHSI Ta3a B  H30IpoIleccax,
AIEKTPpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXaHUYECKOE JBIKECHUE, UCIOIb3ysd (PU3UYECKUE BEIUYUHBI:
KOOpJIMHATa, MYTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIa,
UMITYJIbC TeJa, KMHETHYECKasl YHEPTUsl, MOTCHIIMAIbHAs dHEPTUsl, MEeXaHUYeCKasl
paboTa, MeXaHMYeCKas MOIIHOCTh, TMPH ONHUCAHWUW TPABWIBHO TPAKTOBATh
(GU3UYECKU CMBICIT HCMOJb3yEMbIX BEJIMYMH, WX OO0O3HAYEHUS W CIUHUIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAHHYIO (DU3MUECKYIO BEIUUYHUHY C JAPYTHUMHU
BEJIMYMHAMUY;

ONMUCHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIEC SIBICHUSA,
UCTIONB3Y (U3MUECKHEe BEIUYMHBI: JaBJICHHE Tas3a, TeMIeparypa, CpemHss
KMHETUYECKAasi SHEPTUsl XaOTHUYECKOTO ABUKEHHSI MOJIEKYJI, CPEIHEKBAAPAaTUYHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSsI 3HEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OIMHMCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCHONB3YEMbIX BEIHYHMH, UX
00O3HAaUEHUsI W CAWHHIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIONIUE JAHHYIO
(Gu3MUECKyI0 BEIMUMHY C IPYTUMHU BETMYUHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3YS (HU3UYECKUE BEIUYMUHBI: dJIEKTPUUSCKUNA 3aps/,
AIEKTPUUYECKOE MOJIe, HAMPSKEHHOCTh MOJIs, MOTEHIMAJ, PA3HOCTh MMOTEHIINAJIOB;
Py ONHUCAHUM TIPABWIBHO TPAKTOBATh (PU3UYECKUA CMBICT HCIOJIB3yEeMbIX
BENTMYMH, WX OOO3HAYEHUS W E€IMHUIIBI; YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
JAHHYIO0 (PU3NUYECKYIO BEIMUYUHY C IPYTUMH BEIUYHHAMU;

aHANMM3UPOBATHh (PU3MUYECKHUE TPOIIECCHl M SBICHUS, UCTONB3Yys (pu3mdeckue
3aKOHBI U TIPUHIIMIIBL: 3aKOH BceMupHoOro Tarotenus, I, Il u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON »JHEpPruu, 3aKOH COXPAHEHUS HMITYJbCa,
MPUHIMIT CYMEPINO3UIUK CHJI, MPUHIMI PABHOINPABHUS HHEPUUAIBHBIX CHCTEM
0oTCu€Ta, MOJEKYISIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JBUXKEHUS MOJIEKYI C
a0COJIFOTHOM TeMmepaTypoi, MepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsna, 3akoH KyloHa, mpu 53TOM pa3iauyaTh CIOBECHYIO



bOpMyITHUPOBKY 3aKOHA, €r0 MAaTEMAaTHUYE€CKOE BBIPAKEHUE U YCIOBHUS (TPaHULIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIC TMPUHIUIBI  JACHCTBUS MallliH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyaTh yCIOBHS MX 0€30MacCHOT0 HMCIOJIb30BaHUS B
MMOBCETHEBHOM KU3HU;

BBITIOJIHSITh OKCIIEPUMEHTBI 1O HCCIEIOBaHUIO (U3UYECKUX SIBICHUN U
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU HTOM
dbopmynupoBaTh mpoOJeMy/3agady W TUMNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEJIOKEHHOTO OO0OpYAOBaHUS, MPOBOJIUTH OMBIT H
dbopMyIHUpOBaTH BHIBOJIBI;

OCYIIECTBJISITh MPSIMbIE ¥ KOCBEHHbIC U3MEPEHUS (PU3NUECKUX BEJIUYUH, TIPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHMS] M MCIOJIb30BaTh H3BECTHBIC
METO/bI OIEHKHU TTOTPEITHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIMYMHAMH  C
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHUM, MPHU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(dbuKCUpOBaTh PE3YyJbTATHl TOJYUYCHHOW 3aBUCUMOCTH (DU3UUECKUX BEIUYWH B
BUJIE TaOIUIl U TpadUKOB, 1eNaTh BHIBOJBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

coOmroaTh npaBuiia 0€30MacHOrO TpyAa MpH MPOBEACHUHN WCCIEIOBAHUNA B
pamMKax ydeOHOro HKCIEPUMEHTa, Y4eOHO-HCCIEOBATENbCKOM U MPOEKTHOMU
JESTENHHOCTU C WCIOJIb30BAaHUEM HM3MEPHUTENbHBIX YCTPOMCTB U J1abOpPaTOpHOTrO
000py10BaHMS;

pemars pacu€THbIE 3a7a4dl C SBHO 33JJaHHOW (DU3UYECKOW MOJICIIbIO,
UCTIOJNIBb3Ys (PU3MUECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIN3a yCIOBUSA 3aa4H
BBIOMPATh (U3UYECKYIO MOJICIIb, BBIICIATh (YU3NUSCKUE BEIUUYUHBI U (HOPMYIIHI,
HEOOXOMUMBIE ISl €€ pelleHUs, MPOBOAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYCHHOT'O 3HAYCHUS (PU3HMUECKON BEITUYUHBI,

pelaTh KaYeCTBEHHbBIE 3a/1a4: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKIECHUM C OMOpPON HAa HM3YyYECHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
bu3nvecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  pEHIeHWW  y4eOHBIX  3aJad  COBPEMCHHbBIC
WH(OPMAITMOHHBIE TEXHOJOTUH JIUIS TIOWCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIINH
Y TIpeNICTaBleHNs Y4eOHOW W HAYYHO-TIOMYISIPHOW MH(POPMAIIUU, TTOJTYICHHOU W3
Pa3TUYHBIX KICTOYHUKOB, KPUTUUYECKH aHAM3UPOBATH MOJIyIaeMyH0 HH(POPMAIIHIO;

IPUBOUTH MPUMEPHI BKIAJAa POCCUHUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IIPOILIECCOB OKPYXKAIOIIEr0 MHpa, B pPa3BUTHUE
TEXHUKU U TEXHOJIOTHIA;

WCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (DU3UKE B MOBCEIHEBHOW KU3HU
U1si obecriedeHus: 0€30MacHOCTH MPU OOpAIlEHUH C TPUOOpPAMHU M TEXHUYECKUMU



YCTPOMCTBAMHU, JJISI COXPAHEHHUS 3[I0POBbS U COOJIOJICHUS] HOPM SKOJOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TpYIINE C BBHIIOJHEHUEM PA3JIMUHBIX COLMAIBHBIX POJIEH,
IJIAaHUPOBaTh palbOTy TPYIIbI, palMOHATIBLHO pacHpeAcssiTh O00S3aHHOCTH U
IJIAHUPOBATh JACSATEIBHOCTh B HECTAHIAPTHBIX CUTYyalUSIX, aICKBAaTHO OLICHUBATH
BKJIQJI KQXJI0TO U3 YYaCTHUKOB TPYIIIIBI B PEIICHUE paccMaTpUBaeMOi MpoOIeMBbl.

K xonmy oOyuenuss B 11 kJjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh HA TpUMEpax pojib U MecTo (hu3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4yHOM KApTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOW NEATETbHOCTH JIOJIEN, IIEJTOCTHOCTh M E€IUHCTBO
bu3nYecKoi KapTUHBI MUPA;

YUUTHIBATh TPaHUIIBl TMPUMEHEHUS W3YYCHHBIX (PU3MYECKUX MOJICTIeH:
TOYEYHBIN JIEKTPUUECKUMN 3apsjl, Jyd CBETA, TOUCUHBIN UCTOYHUK CBETA, AAepHAas
MOJICJIb aToMa, HYKJIOHHAas MOJEIh aTOMHOTO sjipa NP penieHuu (PU3NIecKux
3a1ay;

pacno3HaBaTh (pU3NYECKUE ABJICHUS (MPOIIECCHI) U OOBSCHATH UX HA OCHOBE
3aKOHOB JIEKTPOJUHAMUKHA U KBAHTOBOW (DMBHMKU: IEKTPUUYECKAsl TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJECHCTBHE
MAarHuTOB, DJJEKTPOMAarHUTHAasT WHAYKIUSA, JEHUCTBUE MAarHUTHOTO TIOJS Ha
NPOBOAHUK C TOKOM M ABWXKYIIUWUCS 3apsii, AJIEKTPOMAarHUTHBIE KoJieOaHUs U
BOJIHBI, TPSAMOJIMHEMHOE pPACHPOCTPAHEHHE CBETa, OTPaXKEHHUE, MPEIOMIICHHUE,
uHTepdepennus, Audbpakiuus W MOJSpHU3alUs  CBETa, JHUCIEPCUS  CBETA,
doToanekrpuueckuii 3pdekt (hororddekrt), cBeTOBOE NaBleHHEe, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aTroMa BOAOpPOAA, €CTECTBEHHas M HCKYCCTBEHHAas
PaIHOAKTUBHOCTb;

OMUCHIBATh U3YUYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHUE, MArHUTHBHIE,
ONTHUYECKHUE,  DJIEKTPUYECKYIO  MPOBOAUMOCTH  Pa3NUYHBIX  Cpel) H
AIIEKTPOMArHUTHBIC SIBIEHUS (TPOIECCHI), HWCIOJB3YS (DU3UYECKHUE BEIMUYUHBI:
JJEKTPUYECKUM 3aps]l, CWJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABIKYIIAsl cuja, padoTa TOKa,
VHAYKUMS MAarHUTHOIO IMojs, cuina Ammnepa, cwia JlopeHua, MHIYKTUBHOCTH
KaTyIIKHA, SHEPrUsl JJICKTPUUECKOIO W MArHUTHOIO IIOJIEW, MEPHUOJ] W 4YacToTa
KojeOaHnii B KoyieOaTeIbHOM KOHTYpe, 3apsij W Cujla TOKa B MpoIlecce
FapMOHUYECKUX JJIEKTPOMAarHUTHBIX KoJieOaHuil, (OKyCHOE pacCTOsiHHE U
ONTHYECKAasl CHUJIa JIMH3bI, NPU OINUCAHUM MPABUIBHO TPAKTOBATh (HU3UUYECKUIL
CMBICI HCIOJb3YEMbIX BEIWYMH, HMX OOO3HAYCHHUS W E€IUHMIIbI, YKa3bIBATh
dbopMynbl, CBSA3BIBAIOIIME JAHHYI (U3WYECKYI0 BEIWYHUHY C JpPYTUMH
BEJIMYMHAMM;



ONUCHIBATh H3YYEHHBIC KBAHTOBBIC SIBICHUS U TMPOLECCHI, HCIOJIb3Yys
dbu3NYeCKUe BEIMYHUHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPIusi U UMMYJbC (OTOHA, EPUO/] MOJypacaaa, SHEPTUsl CBA3U
ATOMHBIX SIIEp, TPU OMUCAHUM TNPABUIBHO TPAKTOBATh (PUBMYECKUNA CMBICI
WCIIOIb3YEMbIX BEJIUYUH, MX O0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOIINE JIAHHYIO (U3MYECKYIO BEJIMUYUHY C JPYTMMH BEJIMYMHAMH,
BBIYHUCIIATh 3HaUeHUE (DU3NUYECKONM BEJIMUYUHBI,

aHAJTM3UPOBATH (PU3UMYECKHUE MPOIECCHl U SBJICHUS, UCIOIB3Yys (Puznueckue
3aKOHbl M MPUHLMIBL: 3aKOH OMa, 3aKOHBI MMOCJIE€I0BATEILHOIO U MapajlieIbHOTO
COEIMHEHUsI TPOBOJHUKOB, 3akoH Jlxoyns—JIeHna, 3aKOH 3JIEKTPOMArHUTHOMU
WHJIYKI[MY, 3aKOH MPSIMOJIMHENHOTO pacIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPETOMJICHUS CBETa, YpaBHeHHE ODifHImTeiHa s portorddekTa,
3aKOH COXPAHEHUS JHEPruu, 3aKOH COXPAHECHUS HMMITYJIbCa, 3aKOH COXpaHECHUs
3JIEKTPUYECKOTO 3apsA/ia, 3aKOH COXpPAaHEHHsS MacCOBOrO 4Mcia, mocTyiarel bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, Py dTOM pa3indaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €ro MaTEeMaTHYeCKOE BBIpAXEHUE W YCJIOBUs (TpaHUIlBI, O0JACTH)
IPUMEHUMOCTH;

ONpENEIATh HAIIPaBJICHUE BEKTOPAa MHAYKIIMA MAarHUTHOTO MOJIsI MPOBOJHHUKA
C TOKOM, cujibl Amnepa u cuisl Jlopenna;

CTPOUTh M OIKUCHIBaTh H300paKEHHE, CO3[]aBAEMOE€ IUIOCKUM 3€pKajoM,
TOHKOM JIUH30M;

BBITIOJHATh OKCHEPUMEHTHl IO HCCIEIOBAHUIO (PU3HUECKUX SBICHUH U
IPOLIECCOB C MCIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX H3MEpPEHHIl: IPU 3TOM
dbopmynupoBaTh mpoOieMy/3agady W THUNOTE3y Yy4eOHOTrO OSKCIEePHUMEHTA,
coOupaTh YCTaHOBKY M3 MPEMJIOKEHHOTO OOOPYIOBaHUS, MPOBOIUTH OMBIT H
dbopMynHpoOBaTh BHIBOJBL

OCYIIECTBIISITh MPSMbIE M KOCBEHHBIC M3MEPECHUS (PU3NYECKUX BEIHUYWH, TIPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BaTh H3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
OPSAMBIX HM3MEPEHHWI: TMPU OSTOM KOHCTPYHPOBATH YCTAaHOBKY, (DHKCHPOBATH
PE3YNBTATHl MOJYYEHHON 3aBHUCHUMOCTH (PU3MYECKUX BEIMYMH B BHJIIEC TAOIUI] U
rpaduKoB, AeNaTh BEIBOIBI MO pe3yIbTaTaM MCCIIECIOBAHNUS,

coOmoaTh mpaBuiia 0€30MAaCHOTO TPyAa MPHU MPOBEACHUHM WCCICIOBAHUNA B
paMKax y4yeOHOro »SKCIEPUMEHTa, Y4eOHO-HUCCIENOBATENbCKONM U MPOEKTHOU
NEATENIbHOCTU C MCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py0BaHUS,

pemaTth pacy€THbIE 3a7auydl C SBHO 33aJlaHHOM (HU3UYECKOW MOJIEIbIO,
UCIIONb3Ys (PU3UYECKHUE 3aKOHBI U MIPUHIIUIIBI, HA OCHOBE aHaJli3a YCJIOBUS 3a7auu



BbIOMpATh (PU3UUECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HeoOXonuMble NIl €€ pelleHHs, TPOBOAUTh Pacdy€Tbl M OLIEHUWBATH PEATBHOCTH
MOJIYYEHHOI'0 3HAYCHUs (PU3HUECKON BEJTUYMHBI,

pelaTh Ka4eCTBEHHbIE 3a/la4: BHICTPAUBATh JJOTUYECKA HEMPOTUBOPEUNBYIO
LEMOYKY PACCYXACHUI C ONOpOold Ha H3y4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTU H
dbuzndecKue sIBICHUS;

UCIOJIb30BaTh ~ MpPU  pEUIeHuHM  Y4eOHBIX  3aJad  COBPEMEHHbBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U TpeJCTaBIeHUsT y4eOHON M HAy4YHO-TIOMYJISIpHONW MH(OpMaIUK, TOJTyYeHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOJTy4aeMyt0 HHPOpMaIIUIO;

OOBSACHATh NPUHIUINBI JCHCTBUS MAlIUH, NOPUOOPOB M TEXHUYECKUX
YCTPOICTB, pa3inyaTh yCIOBUS UX 0€30MaCHOTO MCHOJb30BaHUS B MOBCEAHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJAa POCCUHUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBACHEHHE NPOLIECCOB OKPYXKAIOUIETO MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCMOJIb30BaTh TEOPETHUECKHUE 3HAHUS MO (hU3MKE B MOBCEIHEBHOM >KU3HU
i obecrieyeHust 0€30MacCHOCTU IPU OOpallleHuu ¢ IpUbopaMu U TEXHUYECKUMHU
yCTPOWCTBAaMH, UIsl COXPAHEHUs 3[0POBBSI U COOJIFOJIEHUSI HOPM SKOJIOTMUYECKOTO
IIOBEJICHUS B OKPY’Kalollel cpene;

paboTaTh B TIpyNIe C BbIIOJIHEHUEM pa3IMYHBIX COLUAIBHBIX pOJEH,
IUIaHUPOBaTh PAa0OTy TpYMNIbl, PAUOHAIBHO paclpeAensiTh OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUsAX, a/IeKBaTHO OLICHUBATDH
BKJIa/1 K&KJJOTO U3 YYaCTHUKOB I'PYIIIbI B PELICHUE paccCMaTpUBAEMO POOIEMBI.

PaGouas nporpamma o npeamery «PU3nKa» YIUTHIBACT pab0UyI0 IPOrPaAMMy
Bocriutanust MBOY COI ¢ YUOII Ne 52 ropona Kuposa uepes3 moayib
«YpouHasi 1eATeIbHOCTb) U LIEJI€Bble OPUEHTUPHI BOCITUTAHUSI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iejioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3znea 1. ®PUBUKA U METO/JIbI HAYUHOTI'O ITO3HAHMUSI
bu6moreka [IOK
11 ®u3nKa ¥ METOIbl HAYYHOTO NTO3HAHUS 1 https://m.edsoo.ru/7f41bf72
1.2 JmarHoctuueckas paboTa 1 1
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kinemaruia ° https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hunamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHEHHS B MEXaHUKE 6 1 1 htts://m.edsoo.ru/7FALbF72
Utoro no pazueny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnunoreka [JOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TEPMOHHAMHKIL 10 1 https://m.edsoo0.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEILIECTBA. 5 bubnuorexa [IOK
' @Da30BbIe NIEPEXOIBI 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
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https://m.edsoo.ru/7f41bf72

Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
41 UICKTpOCTATHKA 10 https://m.edsoo.ru/7f41bf72
42 [TocTosiHHBIN 2neKkTpudecKuil TOK. Toku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
[ToBTOpEHHE 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
MarunuTtHOoe noJie. DIeKTpOMarHuTHas bubnuoreka [JOK
1.1 11 1 3
WHTYKITAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHn4ecKue U JIEKTPOMArHuTHHIE 9 1 bubnuoreka [IOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97¢c
29 MexaHn4eCcKUe U JIEKTPOMArHUTHHIE 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
2.3 O 10 3
e https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pazzen 3. OCHOBBI CIIELIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTHU

31 OCHOBBI crieManbHON TEOPUU 4 1 bubnnoreka [JOK
' OTHOCHUTEIBbHOCTHU https://m.edsoo.ru/7f41c97c
Utoro mo pazneny 4
Pazgen 4. KBAHTOBAS ®U3UKA
. bubnuorexa [IOK
4.1 ONEeMEHTHI KBAHTOBOM ONTUKHU 6 httos://m.edsoo.ru/7fA1c97c
4.2 Crpoenue atoma 4 bu6mmoreka [JOK



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

4.3 ATOMHOE SAPO

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

bubmmoreka [IOK
5.1 DneMEeHTBl aCTPOHOMHUU U aCTPOPU3UKU 7 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pazngen 6. OGOBIIAIOUIEE IIOBTOPEHUE
bu6moreka [IOK
61 Obobmaroniee noBToperiite ! https://m.edsoo.ru/7f41c97c¢
Hroro mo pazgeny 7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Kontpoasubie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 ®dusuka — Hayka o npupoje. Hayunsie 1 bubnuorexa [JOK
METO/Ibl TIO3HAHUS OKPYXKAOIIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusuku B hopmMupoBaHun
2 COBPEMEHHOM HAyYHOH KapTUHBI MUpPA, B 1 1 bubmorexa HOK
P v P P https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATEITLHOCTH JIFOIeH
Mexanndeckoe ABmkeHre. OTHOCHTEIIHHOCTD
3 MEXaHHYEeCKOro ABMKeHHs. [lepeMenenue 1 bubmorexa OK
A - epeMent ’ https://m.edsoo.ru/ff0c3508
CKOPOCTh, YCKOPEHHUE
4 PaBHOMEpHOE MPSIMOJIMHEHHOE ABMIKCHHUE 1 bubmorexa HOK
P P A https://m.edsoo.ru/ff0c3620
5 CBoOoaHoOe majienre. Y CKopeHue 1 bubnuoreka [JOK
CBOOOIHOTO ITaJICHUS https://m.edsoo.ru/ff0c39cc
5 KpuBonuneitHoe aBuxenue. [[prxenue 1 bubnuoreka [JOK
MaTepuaIbHON TOYKHU M0 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Tpunnum oTHOCUTENBHOCTH ["anmest.
7 HMuepnuansHbie cucTeMbl otcueTa. IlepBoiit 1 bubmorera [JOK
P PP https://m.edsoo.ru/ff0c3be8
3aKk0H HproToHa
Macca tena. Cuna. [IpuHuun cyneprio3unuu
8 cui1. Bropoii 3akoH HEIOTOHa J}Ill;: ’ 1 bubmorexa HOK
' p . a https://m.edsoo.ru/ffOc3be8
MaTepuaibHOU TOUKH
9 PaBHOyCKOpEHHOE NPAMOJIMHENHOE 1 1 bubnuorexa [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/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

JBUKECHHE https://m.edsoo.ru/ff0c372e
10 Tperuit 3akoH HproTOHA 117151 MaTepragbHbIX bubnuorexa [JOK
TOYEK https://m.edsoo.ru/ffOc3be8
11 3akoH BceMHpHOTO Tsarotenus. Cuma bubmmoreka [{OK
TskecTH. [lepBas kocMUYecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmmoreka [{OK
12 Cuna octu. 3akoH ['yka. Bec Tena
yHpyr y https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddunment tpenus. Cuina
13 com OTEIBJ'ICHI/I?I 1} (11)/1(1) BI/I)KGHI/II/II) Tena B brmmorexa [OK
P pua https://m.edsoo.ru/ffOc3f76
YKUJIKOCTH WJIH Ta3e
[ToctynmarensHO€ U BpamareabHOE IBUKCHUE
abcooTHO TBEPAOTO Tena. MOMEHT CHIIBI. bubnuoreka [IOK
14 R
[Ineqo cuiel. YcnoBust paBHOBECHS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
Nmnynbc MaTepuaabHOM TOYKH, CUCTEMBI
15 MaTepraibHbIX TOUEK. IMITynbCc cuibl. 3aKoH bubnuoreka [JOK
COXpaHEHUs UMNyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHE
Pa6ora u momHOCTH cuiibl. Kunernyeckas
16 JHEPTHs MarepuaabHOi Touku. Teopema 00 bubmorexa HOK
p p o p https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETUYECKOI SHeprun
[TotenuuansHas sueprus. [lorenunanpHas
17 SHEprus ynpyro aeopmMupoBaHHON bubnunoreka [JOK
npyxuHsl. [loTeHIManbHas 3Heprus teia https://m.edsoo.ru/ff0c461a
BOJIM3U TIOBEPXHOCTH 3eMIIH
[ToTeHnManbHbIe U HEMOTEHITMATBHBIE CUJIBI.
bu6nmoreka [JOK
18 CBs13b paOOThI HENOTEHIIMATIBHBIX CHJI C

U3MEHEHHEM MEXaHHYECKOM OHEpPIrun

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c3be8
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CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKOU dHEPTIUH

19

Jlaboparopuas padota «lccrienoBanue cBsI3u
paboThI CHITBI C I3MECHCHHEM MEXaHHUYECKON
DHEPIUU TeEJla Ha IIPUMEPE PaCTSHKEHUA
PE3UHOBOTO XI'yTa»

20

KonTponsnas pabora no teme «Knnemaruka.
JuHamuka. 3aKkOHbI COXPaHEHUS B
MEXaHUKE»

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIO’KEHUS MOJIEKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
nsuxenue. Audpdysus

bu6moreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKEHUS U B3aUMOICUCTBUS
4acTHI] BemecTBa. Moienu CTPOCHHS ra30B,
KUJKOCTEH U TBEPABIX TEI

23

Macca monekyn. KonuuecTBo BeliecTsa.
[Toctosinnas ABoraapo

24

TemnoBoe paBHOBecue. Temneparypa u eé
u3Mepenue. [llkana remneparyp Llenbcus

25

WUneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

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

26

AOGcoutoTHas TeMIlepaTypa Kak Mepa CpeHen
KMHETUYECKON SHEPTUU JBUKEHUS MOJIEKYIL.
Ypasuenune Menaeneesa-Knaneipona

bubnuoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlampToHa. ['a30BEIC 3aKOHBI

28

JlaboparopHnas pabota «ccnenoBanue
3aBUCHUMOCTH MEX]y MapaMmeTpamMu
COCTOSIHUS Pa3peKEHHOIO razay



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

H3ormporiecchbl B HI€aIbHOM ra3e u ux

bubmuoreka [JOK

29
rpaduueckoe mpeacTaBicHUE https://m.edsoo.ru/ff0c570e
BuyTrpeHnHss 3Heprus TepMOAMHAMUYECKOU
30 CHUCTEMBI U CIOCOOBI €€ U3MEHEHUSI. bubnuorexa [JOK
KonunuectBo Tennotel u padota. BHyTpenHss https://m.edsoo.ru/ff0c5952
SHEPrus 0JTHOATOMHOTO HUJICATLHOTO ra3a
bubmmoreka [{OK
1 B
3 HABL TeTUToTiepeAatin https://m.edsoo.ru/ff0c5c36
VnenpHas TEIUIOEMKOCTh BEIIECTBA.
32 KonnuecTBo TEIMIOTHI IPHU TEILIONEPEIAYE bubmorexa [OK
y P P ' https://m.edsoo.ru/ff0c5c36
AnabaTHBIN MPOIECC
33 [IepBblii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK
MPUMEHEHHE K U30MpolIeccam https://m.edsoo.ru/ffOc5efc
Heo6patumocTh Mpo1ieccoB B MPUPOJIE. bubmuorexa [JOK
34 .
BTopoii 3akOH TepMOIUHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpuniun nevicreus u KII1/ TermoBoit bubmuorexa [JOK
MalIHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJ]
37 DKOJIOTHYECKHE TIPOOJIEMBI TETIJIOHEPT € THKU
38 Ob6o6maromuit ypok «ModekyssipHas bubnuoreka [IOK
¢uzuka. OCHOBBI TEPMOTUHAMHUKIY https://m.edsoo.ru/ff0c6938
KonTpombHas pabota no Teme
39 «MonexkynspHas ¢puzuka. OCHOBBI Bubmmorexa LIOK
yIp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKIY
40 [TapooGpazoBaHue U KOHEHCAIUS. bubnuoreka [IOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
41 AOCOIFOTHASI 1 OTHOCHUTEJIbHAS BIIAYKHOCTh bubmuoreka [JOK

BO3ayxa. HacslleHHbIN n1ap

https://m.edsoo.ru/ff0c64d8



https://m.edsoo.ru/ff0c570e
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TBépnoe teno. Kpucrammueckue u
amop(dHbIe Tera. AHU30TPOIHUS CBOKCTB

bubmuoreka [JOK

42
KpuctauioB. JKuIKue KpUCTaJlIbI. https://m.edsoo.ru/ff0c65f0
CoBpemeHHbIe MaTepualbl
43 [InaBnenue n kpucraumsanus. Y qesbHas bubnuorexa [JOK
TertoTa ruiaBieHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bubmmoreka [{OK
44
YPABHEHHE TEILIOBOTO anarca https://m.edsoo.ru/ff0c6820
45 DNeKTpU3anus Teil. DIECKTPUUECCKHUI 3apsi. bubmuotexa [JOK
JIBa BU/1a SNEKTPUUECKUX 3apsI/I0B https://m.edsoo.ru/ff0c6bcc
[IpoBOAHMKH, TUIIEKTPUKHU U
46 an )IOBO HI/JIIKI/I 3aK§H COXpaHEHUs bubmorexa [IOK
YHPOBOA ) P https://m.edsoo.ru/ff0c6bcc
ANEKTPUYECKOTO 3apsia
47 B3aumoneiictBue 3apsaaoB. 3akoH Kynona. bubmuorexa [JOK
TodeuHbI AMEKTPUUECKUI 3apsif https://m.edsoo.ru/ff0c6ces
Hanpspk€HHOCTB 21EKTPUYECKOTO TMOJIS.
48 [TpuHIAIT CYTIePIIO3UITUH AIEKTPUUECKHIX bubmmorexa [TOK
P “u ynep H . p https://m.edsoo.ru/ff0c6df2
nosiedt. JIunum Hanpsoxk€HHOCTH
49 PaboTa cui 31eKTpoCcTaTHIeCcKOro MmoJisl. bubnuoreka [JOK
ITorennman. PasHoCTh MOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOTHUKY U TUAJIEKTPUKU B
50 :miKT i[)CTaTI/I‘IeI([)KOM HOIJ)'IC bubmorexa HOK
P ’ https://m.edsoo.ru/ff0c7018
JusnekTpuueckasi IpOHUIIAEMOCTD
N bubnmuoreka [JOK
51 C) . K
JICKTPOSMKOCTE. ROHACHCATOP https://m.edsoo.ru/ff0c7126
59 DNEeKTPOEMKOCTh TIIOCKOTO KOHJIEHCATOPA. bubnunoreka [JOK
DHeprusi 3aps>KeHHOTO KOHJIEHCATopa https://m.edsoo.ru/ff0c72c0
53 JlaGoparopHas pabora "M3mepenue



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
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https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

ANEKTPOEMKOCTH KOHAEHCcaTopa'

54

[TpuHIMIT NEUCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOIMMMPOBAJILHOTO ammapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMJIeHUE AIEKTPOpruOopoB

55

DneKTpUYecKuil TOK, YCIOBUS €ro
cymectBoBaHus. [loctosaubiii Tok. Cuna
toka. Hanpsixenue. ConpoTusienue. 3aKOH
OmMa 1t ygacTka 1emnu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COETMHEHHE TIPOBOTHIKOB.
JlabopaTtopHnast pabota «3yduenue
CMEIIAaHHOTO COSTMHEHHSI PE3UCTOPOBY

bu6moreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH AJIEKTPUUYECKOTO TOKA.
3akoH J[xoynsa-Jlenma

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 1 MOJTHOM (3aMKHYTOM )

BHCKTqueCKOﬁ LOCIIN. KOpOTKOC 3aMbIKaHUCE.

JlaGopaTtopHnas padora «M3mepenne 3/C
MCTOYHHKA TOKA U €r0 BHYTPEHHETO
COTIPOTHUBJICHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs! MPOBOJIUMOCTh TBEPABIX
METaJJIOB. 3aBUCUMOCTb COTIPOTHUBIICHUS
METAJUIOB OT TEMIIEPATYphI.
CBepXnpoBOIUMOCTh

60

Onexkrpuyeckuil TOK B Bakyyme. CBoICTBa
AJIEKTPOHHBIX ITyYKOB

61

[TonynpoBogHUKH, UX COOCTBEHHAS U
MpuMecHasi IpoBOAUMOCTb. CBoMiCcTBA p—N-

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c84ae



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

nepexoja. [loynpoBoiHUKOBBIE TPUOOPHI

DNeKTpUYeCKuil TOK B pacTBOpax U

paciuiaBax 3JI€KTPOJIMTOB. bubnuoreka [JOK
62 1
DNEKTPOTUTHYECKAs JUCCOLMAIIHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNEKTPUIECKUN TOK B raszax.
. . bubnuorexa [JOK
63 CaMOCTOSTETBHBIA U HECAMOCTOSTSITEHBIH 1
https://m.edsoo.ru/ff0c84ae
pazpsa. Monnus. [1nasma
DneKTpruYecKrue MpUOOPHI U YCTPOMCTBA U MX
64 il aKTI/II)‘-IeCKOG 1| I/II)MGHSHI/IC };'I re)umna 1 bubmorera [JOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHUKU 0€30MMacHOCTH
. bubmuorexa [JOK
65 O6o0maromuii ypok «JIEeKTpOJMHAMUKAY 1 httos://m.edsoo.ru/Ff0c88be
Hrorosas koHTposIbHas paboTa 1o TeMe
66 «Inekrpocraruka. [locTossHHBIN 1 bubnuoreka [IOK
AJIEKTPUUECKUN TOK. TOKU B pa3IuyHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
. bu6mmoreka [JOK
67 O6o06matomuii ypok no temam 10 kimacca 1 htts://m.eds0o.ru/fOC8C56
. bubnuoreka [JOK
68 0606 10 1
Obobuatontuit ypok o Temam 10 xracca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
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11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
[
‘:;11 Tema ypoxa Bcero Kontpobusie | Hpaxrieckie i[:;:eﬂl/lﬂ sg:azzil;fenbﬂble
padoTsI padoThbI pecypest
[TocTostHHBIE MAarHUTHI B X

1 B3auMo/ieiicTBrue. MarauTHoe 1oJie. 1 bubmmoreka [{OK
Bektop maruuTHOM MHAYKUMA. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON WMHIYKITUU
MarauTHO€ 10Jie MPOBOIHUKA C

9 TokoM. OmbIT Dpcrena. 1 bu6moreka [IOK
B3anmopaericTBre mpoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHnas pabota «3y4ueHue 1 1 bubnuoreka [IOK
MarHUTHOTO MOJISl KATYHIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHMTHOTO TOJISl HA
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopHnas pabota 1 1 bubnuoreka [JOK
«Hccaenosanue nercTBU https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»

JlelicTBMEe MarHUTHOTO IOJIS HA

5 JBUKYILYIOCS 3apsSKEHHYIO YacTHILY. 1 bubnuoreka [IOK
Cuna Jlopenna. PaboTa cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekrpoMarHuTHas UHAYKIUs. [lotok

6 BEKTOpa MarHuTHoU nuaykuuu. J/C 1

HWHIAYKIHUU. 3aKkoH QJICKTpOMar HUTHOM



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

nHaykuuu Papanes

Jlaboparopnas pabota
«HccnenoBanue sBICHUS
BHCKTPOMaFHHTHOﬁ HHIAYKOHUN

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NuayKTUBHOCTB. SIBIEHUE
camonHaykuuu. DJ1C caMOMHAYKIUY.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU €
TOKOM. DJIEKTPOMAarHuTHOE T0JIe

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckne ycTpoicTBa u ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHII,
MHIYKIIMOHHAs I1eYb

10

O6o0maromuii ypok «MarautHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

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

11

KonTtponbHas padoTa o teme
«MarauTHoO€ I0JI€E.
DneKTpOMarHuTHasK MHIYKIIHS

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

12

CB0OOOTHBIE MEXaHUYECKHE
kosnebanus. 'apmMoHnyeckue
KoJneOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpanienue sHepruu

bubnuoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JIaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepro/ia Majblx KojaeOaHHii rpy3a Ha
HUTH OT JUIMHBI HUTHU U MacChl Tpy3a»

14

KonebarenbHblit koHTYp. CBOOOJHBIE

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

OJICKTPOMArHUTHBIC KoJIeOaHUS B
nacaJbHOM KoJIe0aTeIbHOM KOHTYpC.
Amnanorus MCKIAY MCXaHNUYCCKUMHU U
OJICKTPOMArHMTHBIMU KoJIeOaHUSIMHU

15

®opmyna TomcoHa. 3aKoH
COXpPaHCHUA SHCPIrur B HACAJIbHOM
KoJie0aTenbHOM KOHTYpE

bubmmoreka [{OK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o 3aTyxarommx
KojeOaHusx. BelHyXIeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3oHaHc.
BI)IHY)K)IGHHI)Ie BHGKTpOMaFHI/ITHI)Ie
KoJIeOaHus

bu6moreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennsbiii Tok. CHHYCOMAAIBHBIN
MepeMeHHbIN TOK. MOIITHOCTh
MIEPEMEHHOTO TOKa. AMIUTUTYIHOE U
JeCcTBYIOIee 3HAYCHNE CUITBI TOKA U
HaMpsHKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBocTso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

19

YCTpoHCTBO U MPAKTHUECKOE
MIPUMEHEHHE AIEKTPUIECKOTO 3BOHKA,
reHepaTopa NepeMeHHOro TOKa,
JIMHUH 2JIEKTpoIepe1ad

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

20

OKOJIOTUYECKUE PUCKH TIPU
IIPOU3BOJICTBE MIEKTPOIHEPTUU.
Kynbrypa ucnons3oBaHus
NIEKTPOIHEPTUH B TOBCEIHEBHOMN
KU3ZHU



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

Mexannueckue BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bubmuoreka [JOK

21 pacIpOCTpaHEHUs U IJIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[lonepeuHsie ¥ MPOIOIbHBIE BOJIHBI

29 3ByK. CkopoCTh 3ByKa. [ pOMKOCTh bubnuorexa [JOK
3ByKa. BeicoTa ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHuTHbIE BOJIHBI, UX

23 cBoiicTBa u ckopocts. [llkana brmmorexa [OK

https://m.edsoo.ru/ffOccfe0

AJIEKTPOMArHUTHBIX BOJIH
[TpuHIIMTIBI pagHOCBSI3U U

24 TeneBueHus. Pa3Butue cpencTs
cBs3U. Pagnosiokamus

o5 KonTtponsHas padota «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEeHHE

26 CBETa B OJJHOPOJIHOM Cpejie. bubnnoreka [JOK
ToueyHsblit ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS

27 ceera. [Toctpoenne n3o0pakeHuil B bubmorexa HOK

https://m.edsoo.ru/ff0cd4e0

IJIOCKOM 3epKajie
[Ipenomnenue csera. [lonHoe

08 BHYTpeHHee oTpaxkeHue. [IpenenbHblil bubnuoreka [IOK
YTOJI IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXXCHHUS

29 JlaGopatopHas pabota «3mepenue bubnuoreka [IOK
[IOKa3aTels MPEJIOMIIEHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a

30 JIunssl. [Toctpoenue n3obpaxxeHuil B bubnuorexa [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. PopMyiia TOHKOM JIMH3HI.
YBenuueHue JuH3bI

https://m.edsoo.ru/ffOcddle

Jlaboparopuas pabota

31 «MccnemoBaHne CBOMCTB
M300paXeHUH B JIMH3AX)
Hucnepcus cBera. CoxXHBIA COCTaB
32 6enoro ceera. L{Ber. JlabopaTopHas
pabora «Habmroienue aucrepcuu
CBETa»
Wnrtepdepenmus creta. dudpaxums bubnuoreka [IOK
33 N
ceerta. [ludpakunonnas pemeTka https://m.edsoo.ru/ffOced22
[TorepedHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
34
[Tongpuzanus cBera https://m.edsoo.ru/ffOcf02e
35 Onrtruueckne mpuOOPHI M YCTPOUCTBA U
yCIIOBHS WX 0€30MMaCHOTO MPUMEHEHUS
I’'paHuIBl MPUMEHUMOCTH
36 Kiaccuyeckor Mexanuku. [locTynarel bubnmuoreka [JOK
CIIeIMaIbHOM TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHTEIILHOCTH
OTHOCHUTENBHOCTHh OJTHOBPEMEHHOCTH.
37 3aMeqIeHne BpeMEHH U COKpaIlcHUE Bubmiorexa OK
P P https://m.edsoo.ru/ff0cfa42
JUTHHBI
DHEprus U UMITYJIbC PEIIITUBUCTCKOM
38 ‘IaCTli/II_[LI CBSBLYJI;I/[aC(l?LI C DHepruei u bubmiorexa LOK
’ P https://m.edsoo.ru/ffOcfc68
UMITYIBCOM. DHEPrusl MOKOs
KonTtponpHas padora «OnTHka.
. bubnuorexa [IOK
39 OcHOBBI cnienMaNbHOM Teopun

OTHOCHUTCIIBHOCTH

https://m.edsoo.ru/ff0cf6f0



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
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®otounbl. opmyna [Tnanka. Dueprus

bubmuoreka [JOK

40
1 UMIynbC GoToHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE Eu6 [IOK
HOJIHMOTEKA
41 .0 A.T.
porospexra. OnrTer https://m.edsoo.ru/ffOcffc4
CroJjieToBa
3akousl hotodbhdekra. YpaBHeHHE
42 9171HHIT€§I)H3 zlfs)[q)@oma@g)ema brommorexa [OK
' https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» porospdexra
Janenne ceera. OnbiTol I1. H.
43 JleObeneBa. XMHYECKOE IEHCTBUE bubmorexa LOK
) https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoicTBa u
MPAaKTUYECKOE MMPUMCHEHHE:
44
dboToreMeHT, HOTONATUHK,
COJIHEUHas OaTapesi, CBETOIUO/]
45 Pemenne 3agau mo reme «QJI€MEHTBI bubnuoreka [JOK
KBAHTOBOM ONTHKI) https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
46 Pezepdopna o paccesHuio o-4actu bubmorexa HOK
pOOPA p e https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaesb aToMa
bubnuoreka [JOK
47 I1 b
OCTYHATRL bOpa https://m.edsoo.ru/ff0dOafa
Wznydenne u norionieHne (poTOHOB
48 I I/I}ll'lqe exone aTOM:I co H(;I;O OBHA bubmorexa [IOK
p pexOA . a P https://m.edsoo.ru/ffOdOafa
SHEpPruu Ha Apyroi. Buasl criekTpoB
BoanoBrie cBolicTBa yacTtuil. BoaHbI
. . bubmuoreka [JOK
49 ne bpotiins. KopmyckynspHo-BOTHOBOM

Ayallu3M. CnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHY>KACHHOC U3JTYyUYCHUC

50

OTKpbITHE PaIMOAKTUBHOCTH. OTIBITHI

Pesepdopmaa no onpernenenuto cocraBa

PAAOAKTUBHOI'O U3JTYUCHUSA

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anb(da-, 6era-, ramma-
n3inydeHus. BousHue
PaJIMOAaKTUBHOCTH HA )KUBBIC
OpPTraHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbha-pacna.
DNEeKTPOHHBINA U NO3UTPOHHBIN OeTa-
pacnan. ['aMmma-uziydeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBs31 HyKJIOHOB B sijIpe.
Snepubie peakuuu. SaepHbIi
peakrop. [IpoGieMbl, MEpCIEKTUBHI,
IKOJIOTMYECKHE aCIEKTHI SCPHON
SHEPTEeTUKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTullbl. OTKPBITHE
Mo3uTpoHa. MeToabl HAOMIOACHUS U
perucTpayy IeMEHTAPHBIX YACTHII.
Kpyrsiii cton «®yHaameHTaabHbIe
B3aumoeiicTeus. EquHcTBO
(bu3MUeCcKoil KAPTHUHBI MUPA»

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

55

Bun 38é3nn0r0 Heba. Co3Besus,
SIpKUE 3BE3IBI, MJIAHETHI, KX BUIUMOC
nexenne. ColHeUHas cucTeMa

56

Connue. CosHe4uHass aKTUBHOCT.
Hcrounuk sHeprun CosHIa 1 3B€37



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

57

3BE3/bI, UX OCHOBHbBIC
XapaKTePUCTUKH. 3BE3/bI INIABHOM
MO CIe0BaTeIbHOCTH. BHYyTpeHHEe
cTpoeHue 38€311. CoBpeMEHHbIE
MIPEACTABIICHUS O MIPOUCXOKICHUHN U
sBosroru CoJHITa ¥ 3BE3]1

58

Muneunsiit [yt — Hama ['anakTuka.
[Tonoxenue n apmxenue CoyiHLA B
lNamakTtuke. ['amakruku. YE€pHble IbIPHI
B s/Ipax rajJakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus boispmoro B3peIBa.
PenukroBoe nznydeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acTpPOHOMUU

61

HroroBast KOHTpOJbHAS paboTa
«DNEeMEHTHI aCTPOHOMUH U
acTpOPU3UKNY

62

O6o06matomuii ypok. Poss puzuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax IesiTeIbHOCTH
yejioBeKa

63

O6o6maromuii ypok. Ponbs 1 Mmecto
(U3UKU ¥ aCTPOHOMUHU B
COBPEMEHHOM HAYYHOU KapTUHE MUpa

64

O6o6maromuit ypok. Posb
¢u3nveckoit Teopun B GopMUpOBaHUH
npeacTaBiIeHui o puzndyeckoi




KapTUHE MHUpa

Oo6o06maromuit ypok. Mecto
(bu3nvecKoil KapTUHBI MHpa B 001IeM

65 1
Psly COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MPEJCTABICHUN O IPUPOIC

66 [ToBTOpenue. MaruutHoe noJe. 1
DneKTpOMarHuTHasE UHIYKITUS
[ToBTOpenue. Ontuka. OCHOBBI

67 CHEIMATLHOM Teoprun 1
OTHOCHTEILHOCTH
[ToBTOopenue. KBantoBas gusuka.

68 DNeMEHTHI aCTPOHOMHUHU U 1 bubmorexa IOK

P https://m.edsoo.ru/ff0d1784
acTpopU3UKU
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784




