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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOTO YypOBHSI Ha YPOBHE CPEAHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMI K pe3ybTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COO, a Taxxke c yu€roMm QenepanbHOil pabouyeld MporpaMmbl BOCIHUTAHUS H
KOHUENIMU NpenojaBaHus ydyeOHoro mpeamera «@Dusmka» B 00pa30BaTEIbHBIX
OpraHu3anusaXx Poccuiickon Oenepanun, pean3yIOIIUX OCHOBHBIE
oOpa3oBaTeiabHbIE MPOTPaAMMBI.

Copepxanue mnporpaMMbl 1o (u3uMKe HampaBieHO Ha (OpPMHUpPOBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHbl MHupa oOyyaromuxcs 10-11 kmaccoB mpu
oOydyeHHH uX Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusiMm ®I'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeIMETHBIM pe3yJibTaTaM
oOydeHHsl, a TaKKe YUYHUTHIBAET HEOOXOJUMOCTh pealn3alrdyd MEXKIPEIMETHBIX
CBs3ell (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4eOHBIMHM TMpeameTamMu. B Heil
OTIPE/IEIISAIOTCS OCHOBHBIE LIENM M3y4YeHMs] (PU3UKHU HA YPOBHE CPEIHEro OOIIEero
o0pa3oBaHus, MJIAHUPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca (M3HMKH: JIMYHOCTHBIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

e IUIAHHUPYEMBIE PE3yJIbTaThl OCBOEHMS Kypca (U3UKHU Ha 0a30BOM YPOBHE, B

TOM YHCJIEe IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMUS;

e cojepkaHue yueOHoro npeamera «dusmkay» 1o rogam o0ydeHuUs.

dusrka Kak Hayka O HaumOosiee OOIIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBE y4eOHOro MpeaMeTa B IIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHHU 00 oKpykaromeMm mupe. [IkonpHBIN Kype QU3NKN — cUCTEeMOOOpa3yomuii
JUIS. €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, MOCKOIbKY (HPU3UUECKHE 3aKOHBI
JeKaT B OCHOBE IMPOILIECCOB U SIBICHWH, H3y4yaeMbIX XHUMHEH, OMoJIorHeH,
dbu3mueckoii reorpadueri um acTpoHoMmmei. Mcmomb3oBaHWE W AKTHBHOE
OpUMEHEHUE  (PU3MYECKMX 3HAHUU  ONpENeNsieT XapakTep W pa3BHUTHE
pa3HOOOpa3HBIX TEXHONOTMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOCHUS
KOCMOCa, IOJIyYeHHs] HOBBIX MAaTEpHUAJIOB C 3aJlaHHBIMU CBOWCTBAMHM U JPYTHUX.
W3ydyenne (QuU3MKH BHOCUT OCHOBHOW BKJaaA B (POPMHpPOBAHHE €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOydarommxcs, B (pOpMHpOBaHHE YMEHHH MPUMEHSThH
Hay4YHbII METO]I MO3HAHUS [IPU BBINIOJHEHUHU UMH YYE€OHBIX UCCIEA0BAHMIA.

B ocHOBY Kkypca ¢Gu3uMKK JJ11 YPOBHS CpeIHEro oOImero oOpa3oBaHUs
MOJIOXKEH pAX UACH, KOTOpblE MOXHO paccMaTpUBaTh KakK IPUHLMIBI €ro
MIOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaK
BOMPOCHI KIIACCHYECKOW, TaK U COBPEMEHHOUN (PU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM € HeW Marepuan Kypca (U3UKA
o0beMHEH BOKpYr (Qu3nueckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTe€puH, BEUIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzaius NOpeanojaracT HCIOJIb30BaHHUE
I'YMaHUTApHOTO TOTEHIMANa (U3HMYECKOM HAYKH, OCMBICICHHE CBSI3M Pa3BUTHUS
¢u3uku Cc  pa3BUTHEM OOIIECTBA, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMUYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢Gusuku npenmnosaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJIOTMUYECKUX MPHUIOKECHUN
U3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonoeuzayuu peanusyeTcss TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
collepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOPBIE CBSI3aHbl C Pa3BUTHUEM TEXHUKU U TEXHOJOTUHM, a TaKXKe OOCYXIACHUS
npo0JIeM pallOHAIBHOTO MPUPOAOIOIB30BAHNS U HKOJIOTUYECKON O€30MacHOCTH.

CrepxHEBBIMH 3JIEMEHTaMM Kypca (U3MKHM Ha YpPOBHE CpPEIHETro OOLIEro
o0Opa3oBaHus SBISIIOTCS (u3nueckue Teopun (GOpMUPOBAHME TNPEACTABICHUN O
CTPYKTYype MOCTPOEHUsI PU3NYECKONW TEOpUH, posik (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHLIMIIOB B  COBPEMEHHBIX IIPEACTABICHHUAX O IMPUpPOJAE, TIpaHULAX
OPUMEHUMOCTH TEOPH, IJI1 ONMUCAaHUS €CTECTBEHHO-HAYYHBIX SBICHUN U
IIPOIIECCOB).

CucTeMHO-AESITebHOCTHBIN MOAX0 B Kypce (PU3MKU peamu3yeTcsl MpexJie
BCEro 3a CYET OpraHU3aluU SKCIEPUMEHTAIBHOM AESITEeIbHOCTH 00YYaroInXCsl.
st 6a3oBoro ypoBHS Kypca GU3MKA — OTO HCIOJIB30BAHHE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB U JabOpaTopHbIX padoT,
KOTOpbIE B Mporpamme 1o ¢pu3nke oObeAUHEHBI B OOLIMI CIHUCOK yYEHHMYECKHX
OpakTUYeCKuX paboT. BrieneHnue B ykazaHHOM IepedHe J1abOopaTOpHBIX padoT,
IIPOBOJMMBIX JUIsi KOHTPOJS M  OLEHKH, OCYIIECTBISAETCA Yy4aCTHUKAMH
0o0pa30BaTeIBbHOrO TMpoLecCa HCXOJs U3 OCOOCHHOCTEH TMJIaHUPOBAaHUS H
ocHauleHust kaOuHeta ¢u3uku. [lpm s3TomM oOecreynBaeTcs OBIAJCHHUE
00y4aloUMMHCS YMEHHUSIMU MPOBOJUTH KOCBEHHBIE H3MEPEHHUS, HCCIICIOBAHMS
3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH U IIOCTAHOBKY OMNBITOB IO IPOBEPKE
IIPEIOKEHHBIX THIIOTES.

bonpmioe BHMMaHWE YIOENAETCS PEIICHUIO PACUYETHBIX W KAaYECTBEHHBIX
3amad. Ilpu 3TOM U1 pacdETHBIX 3a1ad NPUOPUTETOM SBISIOTCS 3aJadd C SIBHO
3aJ1aHHOM (PU3UYECKOM MOJIETIBIO, TO3BOJISIOIINE PUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3feia Kypca, TaK W WHTETPUPYS 3HAHUS W3
pasHbBIX pa3aenoB. /[ KadyecTBEHHBIX 3a/1ad MPUOPUTETOM SIBIISIOTCS 3a/IaHHs Ha
0oOBsSICHEHHE TPOTEKaHUS (PU3NUECKHX SBICHUW M TPOIECCOB B OKPY KAIOIICH
KU3HU, TpeOyrommue BbIOOpa (U3MUECKOW MOJETU I CHUTYyalldd TIPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu PDPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOECIeueHUI0 Yy4eOHOro rmpolecca 0a30BBI ypOBEHb Kypca
bU3UKHM HAa YPOBHE CPEIHETO 00IIEro 00pa3oBaHus JOJKEH U3yUaThCs B YCIOBUAX
NIPEIMETHOTO KaOWHEeTa (PM3WKM WM B YCJIOBHSIX WHTCTPUPOBAHHOTO KaOHWHETa
IIPEIMETOB €CTECTBCHHO-HAYYHOT'O IMUKIa. B kaOuHeTe (U3UKHA JIOJDKHO OBITH
HeoOXxoauMoe JlabopaTopHOe OO0OpYIOBAaHHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YUYCHUUYCCKUX MPAKTUYCCKUX PabOT M JEMOHCTPAIMOHHOE
obopyioBaHUE.

JleMoHCTpalmoHHoe o0opyaoBaHHEe (OPMHUPYETCS B COOTBETCTBHHM C
NPUHIIMIIOM MHHUMAJIBHOW JIOCTATOYHOCTH U  00ECIICUMBACT TOCTAaHOBKY
NEPEUNCICHHBIX B TIporpaMMme Mo (U3MKE KIIOYEBBIX JEMOHCTPAIMHA IS
UCCJICIOBAHUS  U3Y4YaeMbIX SIBJICHUM M  TPOLECCOB, OMIHMPUYECKUX |
(byHIaMEHTaIbHBIX 3aKOHOB, X TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe o0OOpynOBaHUE [JIi YYCHHYECKUX MPAKTUYECKUX padoT
dopMupyetcst B BUE TeMaTHYECKUX KOMIUIEKTOB M OOECIeYMBAETCsS B pacuére
OJIHOTO KOMIUIEKTa Ha [JBYX oOydammuxcs. TemMaTHueckue KOMIUICKTHI
nabopaTopHOro O00OPYIOBAaHUS JIOJDKHBI OBITh IMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W ITM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE TU(POBBIX JaOOpaTOPUid.

OCHOBHBIMH LEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SIBIISFOTCS :

e (opmupoBaHue uWHTEpeca W CTPEMIJICHHS OOYYAIONUXCS K HAy4YHOMY
U3YYCHHUIO TPUPOJBI, Pa3BUTUE WX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHHUI O HAYYHOM METOJI€ MO3HAHUA U (POopMUpOBaHUE
UCCJIEIOBATEIHCKOTO OTHOIIECHHUS K OKPY)KAIOITUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHSI KaK pE3ylbTaTa H3yYCHUS
OCHOB CTPOCHHMSI MaTepuu U QyHTaMEHTATBHBIX 3aKOHOB (DU3UKU;

e (opmupoBaHne ymMeHUN OOBSICHATH SBICHUS C HCIOJIb30BAaHUEM
bu3HUeCKUX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBaHHe MpeACTaBICHUN O pPoin (DU3UKH ISl Pa3BUTHS JAPYTHUX
€CTECTBEHHBIX HAYK, TCXHUKHU U TEXHOJIOTHH.

JlocTmkenne 3TUX Ieliel o0ecreuynBaeTCs perieHueM CIEIYIONUX 3a1ad B

MpoIecce u3yueHus Kypca GU3MKH Ha YPOBHE CPETHETO 00IIero 00pa3oBaHMs:



e IMpUOOpPETEHHE  CHCTEMbl  3HaHMK 00  0o0mMX  (U3HYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPUSIX, BKJIFOYAst MEXaHHUKY,
MOJIEKYJISIPHYIO (DU3UKY, OAJIEKTPOJUHAMUKY, KBAaHTOBYI (HU3UKY U
AIIEMEHTHI acCTPOPU3UKH;

e (QopMHpOBaHHE YMEHUW TPUMEHSITh TEOPETHUYECKHE 3HAHUS IS
oObsiICHEHUS (PU3NUECKUX SBICHUM B TIPUPOJEC U JJIs TPUHATHUS
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HMU;

e OCBOGHHME CIIOCOOOB pEHIeHUS Pa3IMYHbIX 3a/Jad C SIBHO 3aJaHHOU
¢uznuecko MoJenbo, 3aa4, MOAPa3yMEBAIOUIUX CaMOCTOSTEIbHOE
co3JlaHue (PU3MUECKON MOJICNIH, aJICKBATHOM YCIOBUSM 3aJ1a4H;

e TMOHMMaHUE (UUYECKUX OCHOB W NPHUHIUIIOB ACHCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIQJICHUEC METOJIAMH CaMOCTOSATEJIPHOTO TUIAHUPOBAHUS W TPOBEACHUS
bU3UYECKUX DKCIEPUMEHTOB, aHalM3a W WHTEpHpeTanuud WH(opMamuwy,
OTIpEeJICIICHHS] IOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHWE YCIIOBUU [JISl Pa3BUTHS YMEHHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzyuenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CpEIHETO OOIIETro
obpazoBanus otBoauTcs 136 vacos: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipemmaraemerii B mporpamMme 1o (u3uke TmepedeHb J1abOpaTOpPHBIX U
NPAKTUYECKUX paboOT SBISETCA PEKOMEHIOBAaHHBIM, YUYWUTENIh JENaeT BBIOOD
NPOBENICHUS JTA0OPATOPHBIX PAOOT W OMBITOB C YYETOM HHIWBHIYaTbHBIX
0COOCHHOCTEH 00yYJarOIITUXCS.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupoxae. Haydnble MeTOIbl IO3HAHUSA OKPYKAIOLIETO
mupa. Poib JKcnepuMeHTa W TEOpUM B IPOLECCE IMO3HAHUS IPUPOJIBI.
DKCHEepUMEHT B (PU3HUKE.

MopaenupoBanue (U3NYECKUX SIBIEHUN M TpoueccoB. HayuyHble rumotessl.
duznyeckre 3aKOoHbI U TeOpHUH. ['paHUIIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpyHIMD COOTBETCTBUS.

Ponb u mecTto Qu3uku B GOpMUPOBAHUU COBPEMEHHON HAyUHON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOIEH.

Jlemoncmpayuu

AnanoroBeile U UU(POBBIE HM3MEPHUTENbHBIE NPHUOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxa

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

[lepemenienne, cKOpocTh (CpedHsii CKOPOCTb, MIHOBEHHAas CKOPOCTb) U
YCKOPEHUE MaTepUaIbHON TOYKH, UX MPOEKIMH HAa OCU CHUCTEMBI KOOpPAHMHAT.
Ciio)xeHue nepeMenieHuil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE NpsSMOJMHEHHOE ABWKEHHE. [ 'paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHs, NIyTH U [EpPEMEIICHUS
MaTepHalbHOM TOYKU OT BPEMEHH.

CBoOogHOe mazeHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonuneintnoe paBmkeHue. JIBHKEHHME  MaTepHalbHOM TOYKM 11O
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u wacrora obpamenus. [leHTpocTpemMuTensHOE yCKOpEHNE.

TexHnuecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: CIHAOMETP,
JBH>)KEHUE CHAPSJIOB, LICMTHBIE U PEMEHHBIE NTEpEeaaUH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoOpazoBaHue NBUKEHUM C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

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

HaGnionenue aBukeHusi Tena, OpOILIEHHOTO MOJA YrioM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenue yckopeHust CBOOOTHOTO MaIeHUS.

Hanpagnenne ckopocT Ipu ABUKEHUHU MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3ydyeHnne HEpaBHOMEPHOTO ABMXKECHHUS C LIEJIbIO OMPEICICHUS] MTHOBEHHOM
CKOpOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJIEIOBATEIILHBIE PaBHbIC MPOMEXKYTKH BpPEMEHM MpPU PABHOYCKOPEHHOM
JIBH>KEHUU C HAYaJIbHOW CKOPOCTBHIO, PABHOM HYIIIO.

N3ydeHune nBUKEHHS 1IapUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBmxeHus tena, OPOIIEHHOTO0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuamun  otHocurenbHOCTM  ['aymmutes.  IlepsBbii 3axkoH  HeroToHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipuniun cynepno3unuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHON TOuku. TpeTuii 3akoH HeroTOHA 1151 MaTepuanbHbIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cuma Tsbkectu. IlepBas kKocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKOJbkeHus, kaueHus). Cuna tpenusi. Cyxoe
Ttpenue. Cuiia TpeHHs CKOJIbKEHUS U cujla TpeHus nokosi. KoadgduuueHt tpeHus.
Cuita conpoTUBIEHU NPU JBHKEHUU Tela B KUIKOCTU UJIU Ta3e.

[TocTynarenpHOE M BpaniaTeabHOE JBMKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT Cuibl OTHOCUTENBHO OcHu BpauleHus. llnedo cuibl. YcioBus
pPaBHOBECHS TBEPJIOTO TENA.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: MOJAIIUITHUKH,
JIBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TE.

Bropoii 3akoH 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. Buabsl paBHOBECHSI.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomwi

N3yuenne nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCUMOCTU CHJI YNIPYTOCTH, BO3HUKAIOIIMX B MPYXUHE U
pe3uHOBOM 00pasiie, OT ux AedopMali.

HccnenoBanue yciioBUi pPaBHOBECHUS TBEPAOTO TENA, HUMEIOLIETO OCh
BpaICHUSI.

Tema 3. 3aKoHbl cOXpaHeHUA 6 MEXAHUKE

NmMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEpUAIbHBIX TOYEK.
NMnynbe cunbl U U3MEHEHHE HMMIYJbca Tejla. 3aKOH COXPAaHEHUs UMITYJIbCa.
PeakTuBHOE NBMXEHUE.

Pabota criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4ykH. TeopemMa 00 H3MEHEHUH
KMHETHYECKON DHEPTHH.

[ToTenuuanbHas SHEPTHUS. [ToTenunanbHas DHEPTUS yIpyro
nehopMUpoBaHHONW  TpYKuUHBL.  [loTeHIManpHass dSHEprus Tejda  BOJM3HU
NOBEPXHOCTH 3E€MJIU.

[loTennuanbuple W HENOTeHIMadbHble  cwibl.  CBsI3b  pabOTHI
HETMOTEHIIUAIBHBIX CHJI C W3MEHCHHEM MEXaHWYECKOW SHEPTUU CHUCTEMBI Tell.
3aKOH COXpaHEHHS] MEXaHUYECKOUN SHEPTUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoWCTBAa M INMPAKTUYECKOE MPUMEHEHHE: BOAOMET, KOMED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTuBHOE IBIDKEHHE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3ydeHne aOCOMOTHO HEYNPYroro yaapa € MOMOUIbIO JIBYX OJMHAKOBBIX
HUTSHBIX MAATHUKOB.

HccnenoBanue cBsizu padOThl CUIIbI C U3MEHEHUEM MEXaHMYECKON SHEepruu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIYyTa.

Pazaea 3. MousiekyasipHas pu3suka ¥ TepMOAMHAMMKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUU M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep ABUKEHUS WU
B3aMMOJICVCTBUSA YAaCTHUI[ BemiecTBa. MoJaenu CTpOE€HUs Ta30B, XKUJAKOCTEH U
TBEPIBIX TEJI M 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojenei. Macca u
paszmepsl MoJiekyil. KonmndectBo BemecTBa. [loctossHHass ABorapo.

TemnoBoe paBHoBecue. Temneparypa u €€ uaMmepenue. lllkana temneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJEKYJSPHO-
KUHETUYECKOW TEOPUU HJICAbHOTO Ta3a. AOCOIOTHas TemIepaTypa Kak Mmepa
CpeHel KWHETUYECKOW SHEpPruu TeIIOBOro IBIKEHMS vactull raza. [llkama
temrnieparyp KenbBuHa. 1'a30oBbeie 3akoHbl. YpaBHeHue MeHneneeBa—KianeipoHna.
3akoH JlanmbTroHa. M3omporiecchl B UI€aIbHOM Ta3e ¢ MOCTOSHHBIM KOJUYECTBOM
BenlecTBa. ['paduueckoe mnpeacTaBiIeHUE H30IMPOILIECCOB: HM30TEpPMa, H30X0pa,
uzobapa.

TexHudeckue yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OGapomeTp.

Llemoncmpayuu

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

OnpiTel 0 1UDPY3UH )KUIKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita lTepHa.

OMBITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJECHCTBHUS.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY JABIEHUS ra3a Ha CTEHKH COCyAa.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchl BO3AyXa B KIACCHOM KOMHAaT€ Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTU MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamMuKu

TepMmoauHamuueckas cucTteMa. BHYTpeHHssI 3HEPrus TEPMOJUHAMUYECKOU
CUCTEMBI U crocoObl €€ n3MeHeHus. KonnuectBo TermioTsl U padbota. BHyTpeHHss
SHEpPrusi  OAHOATOMHOIO  HWJEaJbHOTO  raza. Buasl  Temionepenayu:
TEIJIONPOBOJIHOCTh, KOHBEKLIMS, U3IyUYEeHHUE. Y IeJIbHAsI TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEmnoThl npu TeIionepeaaye.

[lonsiTue 00 anumabatHOM mporecce. IlepBhiii 3aKOH TEPMOJUHAMUKHU.
[Ipumenenne mepBOro 3akoHa TEPMOJWHAMUKH K u3omporieccaM. I 'paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmoaunamuku. HeoOpatumMocCTh IpoOLIeCCOB B IPUPO/IE.

TermoBble  mamwuHbl.  [IpyHOMOBI  JEMCTBUA ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi 3Hepruv B TEIJIOBbIX MamuHax. KoadduuueHt monae3Horo
nercTBus TerioBor MammHbl. [ukn KapHo u ero kodpduiMeHT Mojae3HOro
NEeNUCTBHS. DKOJIOTUYECKUE MPOOIEMBbI TEIOIHEPTETUKH.



TexHnueckue yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: JBUTaTElb
BHYTPEHHEIr0 CrOpaHusi, OLITOBOM XOJIOIUIBHUK, KOHIUIITUOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEPruM Tejia IMPU COBEPIICHUH PabOTHI: BBUIET
npoOKU W3 OYTBUIKK MOJ JEUCTBHEM CXATOTO BO3JyXa, HarpeBaHue sdupa B
JaTyHHOU TpyOKe MyTEM TpeHHUsl (BUACOIEMOHCTPALIHS).

N3meneHne BHyTpeHHEN SHEPTUM (TeMIIepaTyphl) Tejla MpH TeIuIonepeaye.

OnpiT 1Mo anuabaTHOMY pAacCHIMPEHHIO BO37ayXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoit TypOUHBI, JBUTATENS BHYTPEHHETO CTOPAaHUs, PEAKTUBHOTO
JBUTATEIS.

Vyenuueckuii sxcnepumenm, 1a6opamopHsie pabomoi

N3Mmepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Aepecammuwie cocmoanusn eeuiecmea. Dazoevie nepexoovt

[TapooOpaszoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHASA U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklleHHbIM map. YaenbHas TeioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPaTypbl KUTICHUS OT JaBJICHUS.

Trépnoe teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIUS CBOMCTB
kpuctayuioB. Kuakue kpuctauibl. CoBpemMeHHble Marepuanbl. [lnaBieHue u
KpUCTaJUIM3aIus. Y aeiabHas TerioTa miasiaeHus. Cyoiumarusi.

YpaBHeHHE TEIJIOBOTO OajaHca.

TexHuueckue YCTpOWCTBA W IPAKTUYECKOE NPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUM TMOJYYEHUS COBPEMEHHBIX MaTEpUaJiOB, B
TOM YHCJI€ HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HAaCHILEHHBIX MapOB.

Kunenuve npy noHWKEHHOM J1aBJICHUHU.

Crioco0bl u3MepeHuns BIAXXHOCTH.

HabGnronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUcTaJlIoB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HN3mepeHre 0OTHOCUTEIBHOW BIAXXHOCTH BO3/1yXa.

Paznen 4. JieKTpoAUHAMHUKA
Tema 1. Inekmpocmamuxa
DJNIeKTpU3auus Tell. OJIEKTPpUYECKUi 3apsa. JBa Buaa 3IIEKTPUUYECKHX
3apsaoB. [IpOBONHUKM, AMANEKTPUKU W TOJYNPOBOJHUKH. 3aKOH COXPaHCHUS
3JIEKTPUYECKOT0 3apsia.
B3aumopericteue 3apsaoB. 3akoH Kynona. ToueuHslil 31eKTpUYECKAN 3apsia.
Onektpuueckoe mnoisie. Hanpsoxk€HHOCTh  anektpuueckoro mnojsa. [IpuHiun



CYIIEpHO3UIUU DIIEKTPUUYECKUX ITOJIeU. JIMHUM HANPsKEHHOCTH DIEKTPUYECKOTO
TIOJISL.

Pabora cun  snekrpoctatudeckoro  moisg.  llotenmuman.  PasHocThb
noTeHuranoB. [IpOBOJNHMKM W JHMAJIEKTPUKKA B DJIEKTPOCTATUYECKOM MOJIE.
JlusnexkTpuyeckass IPOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh INIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHIEHCATOPA.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: DIIIEKTPOCKOII,
ANEKTPOMETpP, DJIEKTPOCTATUUECKas 3alluTa, 3a3€MJICHHE 3JEKTPONpPUOOpPOB,
KOHJICHCATOP, KOMUPOBAJIbHBINA annapar, CTPyUHBIN OPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U IPUHIUIT JEUCTBUS DJIIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOJIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaThyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcaTopa OT IUIOLIAIu
IJIACTUH, PACCTOSIHUS MEXKIY HUMH U TUDJIEKTPHUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOTO KOHJIEHCATOPA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomsl

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DNEKTpUYECKU TOK. YCIOBUS CYIIECTBOBAaHUA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuna toka. [locTosHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 ydacTKa LEIH.

DONEKTPUYECKOE COMPOTUBJICHUE. YAEIBHOE CONPOTUBIECHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaLIEIbBHOE, CMEIIAHHOE COETMHEHNE POBOIHUKOB.

PaGora oanmexktpuueckoro Toka. 3akoH Jxoyms—Jlenma. MomHOCTB
3JIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIIasl CHJIa U BHYTPEHHEE CONPOTHUBICHUE HCTOUYHHMKA TOKA.
3akoH OMa [iJ1s1 MOJTHOM (3aMKHYTOM) 3eKkTpruyeckoi nenu. KopoTrkoe 3aMbIKaHuE.

DONEeKTpOHHAsi  MPOBOJAMMOCTh  TBEPABIX  METAUIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOJUMOCTb.

DIIEKTPUUYECKU TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.

[TonynpoBogHUKM. CoOcTBeHHas 151 IIpUMECHAas MMPOBOJIUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—n-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKM TOK B  pacTBOpax M  paciuiaBax  dSJICKTPOJIMTOB.
DIIEKTPONIUTHYECKAS JUCCOUUAIUA. DIEKTPOIIN3.



DIIeKTpUUYECKUii TOK B Ta3zaxXx. CamMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
paspsan. Momuus. [Inazma.

TexHuueckre yCTpOWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: amIepMerp,
BOJILTMETP, pEOCTaT, HUCTOYHUKUA TOKA, OJJIEKTPOHArpeBaTeIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN THO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOAHUKOBBIN TUO]I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAMPSHKEHMUS.

3aBUCUMOCTh COTNPOTUBICHUS HWIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IUTOLIA/IN TOMEPEYHOI0 CEYEHUSI U MaTepHaIa.

CwmerianHoe CoeIMHEHNE MMPOBOTHUKOB.

[IpssMmoe wu3MepeHue dIAeKTpoABUXKYIIeH cuibl. KopoTkoe 3ambIKaHue
rajbBaHUYECKOTO AJIEMEHTA U OIlEHKa BHYTPEHHET'O0 COMPOTUBIICHUS.

3aBUCHUMOCTH COMPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSASI IPOBOIUMOCTD TUO/A.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMemaHHOro COEIMHEHHS PE3UCTOPOB.

N3mepenue 30eKTpOABMXKYIIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue snekTposusa.

MexnpeaMeTHble CBS3H

Nzyuenue kypca ¢usuku 6azoBoro ypoBHA B 10 kimacce OCyIIECTBISETCS C
y4E€TOM COJEpPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€l C KypcaMu MaTeMaTHUKW,
Ouonoruu, XUMHH, reorpaduu U TEXHOJIOTUH.

Meowxcnpeomemmnvle nousamusl, CBI3aHHbIE C MU3YYEHUEM METOJ0B HAYy4YHOTO
MO3HAHUS: SIBJICHUE, Hay4HbIH (akT, rumores3a, ¢u3nyueckas BEIWYHHA, 3aKOH,
Teopusi, HAONIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHUE CHCTEMbl YpaBHECHM, JHMHEWHas (QYHKIHS,
napabona, runepOoina, ux rpaguku ¥ CBOWCTBA, TPUTOHOMETPHUECKHE ()YHKIIHH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUT OHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMU HA OCU KOOPANHAT, CI0KEHHE BEKTOPOB.

buonocus: Mmexanndeckoe NBIKEHWE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BUJIbI TEIJIONEPEIaUyH, TEIJIOBOE PABHOBECHUE),
ANEKTPUUYECKUE SIBJICHUSI B KUBOU MPUPOJE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJSIpHAsi Macca, TEIUIOBbIE CBOWMCTBA TBEPABIX TN, JKUJIKOCTEH H



ra3oB, JJEKTPUYECKHUE CBOKWCTBA METAJIOB, JJIEKTPOJUTHYECKAs IHUCCOLMALUSA,
rajbBaHUKAa.

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

Texnonoeus: npeoOpa3zoBaHUE JBIKCHUN C HUCIOJIL30BAHHUEM MEXaHU3MOB,
y4€T TPEHUS] B TEXHUKE, MOAIIMIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET W Jpyrue), JBUTATE]Ib BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJOAWIHHUK, KOHAUIIMOHEDP, TEXHOJIOTHHI
MOJIyYCHUSI COBPEMEHHBIX MATEPUAJIOB, B TOM UHCJI€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpHOOpPOB,
KCEPOKC, CTpYHHBIN MIPUHTED, AJEKTPOHATrPEBATEIbHbBIC puoOOpHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKa

Tema 3. Macnummnoe none. I1eKmpomMacHuUmMHAaA UHOYKYUA

[ToctosiHHble ~ MarHuThl.  B3auMojeicTBHE  MOCTOSSHHBIX ~ MarHUTOB.
MarunutHoe mosie. Bektop MarHuTHOM wWHAYKUMU. [IpuHUuMND cynepno3unuu
MAarHUTHBIX MOJIeH. JIMHMM MarHUTHOW WHAYKUMU. KapTWHa JIMHUM MarHUTHOW
WHIYKUIWHU TOJIS1 TOCTOSTHHBIX MarHUTOB.

MarnutHoe T110JIe OPOBOJHMKA C TOKOM. KapTuHa JMHUN WHIYKIUH
MAarHuTHOTO MOJsl JJIMHHOTO MPSMOr0 MPOBOAHUKA W 3aMKHYTOI'O KOJIBIIEBOTO
IIPOBOJIHMKA, KaTylIKU ¢ TOKoM. OnbIT OpcTeaa. BzauMoaelicTBue mpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib M HallpaBlieHUE. [[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. Pabota cumsl JlopeHia.

SIBiieHne 3JIEKTpOMAarHUTHOM WHAYKUMU. [loTOK BekTopa MarHuTHOM
UHIAYKUUHA. OJEKTPOABMIKYIIAs CHJIa HMHAYKUUU. 3aKOH 3JIEKTPOMAarHUTHOM
unaykuuu Gapanes.

BuxpeBoe »snexkTpuyeckoe moJie. DNEKTPOABMKYIIAsS CHJIa WHAYKIHUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MATHUTHOM IIOJIE.

IIpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CAaMOMHAYKIMHU. ODJIEKTPOJBIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIA KaTYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHnuecknue YyCTpPOWCTBA M NPAKTUYECKOE TMPHUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, 3JEKTPOMArHUTHI, SJICKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHUY MHIYKIIMM MarHUTHOTO MOJIS.

B3aumopenicteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHOM NHTYKIIMH.

IIpaBuno Jlenua.

3aBUCUMOCTb DJIEKTPOABIKYIIEH CHUJIbI MHAYKIUU OT CKOPOCTH M3MEHEHMS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHre MarHuTHOTO MOJIS KATYIIKH C TOKOM.

NccnenoBanne neiCTBUSA MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMAarHUTHOW MHAYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHumHble Koa1ebanus

Konebarenbnass  cuctema.  CBOOOJHBIE  MeXaHWYeCKHe  KoseOaHMUs.
Napmonnyeckue konebanus. [lepuon, vacrora, ammiuuTyna u ¢asza KojaeOaHUi.
[IpyxuHHBI MadgTHUK. MaTeMaTU4eCKUd MASTHUK. Y PaBHEHHUE TapMOHUYECKUX
kosieOanuii. [IpeBpanenne sHepruy Mpu TaPMOHUIECKUX KOJIeOaHUSX.

Konebarenpubiit koHTyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIC KOJeOaHUS B
UJCAUTBHOM KOJe0aTebHOM KOHType. AHAJIOTUi MEXIYy MEXaHUYECKUMH U
ANEKTpOMarHuTHeIMU KojeOanuamu. @Dopmyna TomcoHa. 3akoH CoOXpaHEHHs
SHEPI'UM B UIEATBHOM KOJEOATEIbHOM KOHTYPE.

[IpencraBienne o 3aTyXaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUYECKUE
koneOanus. Pezonanc. BeiHyKI€HHbBIE DIIEKTPOMAarHUTHBIE KOJICOaHUSI.

Ilepemennbiii  TOK. CHUHyCOMAAQIBbHBIM TEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIUTYJHOE M JIEMCTBYIOLIEE 3HAYEHHE CHJIBI TOKa H
HaIpsKEHUS.

Tpauchopmatop. [IponsBoacTBo, mepenada U MOTPEOIICHNUE AIEKTPUUECKOU
SHEPIruMu. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUS AIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHnueckne yCTpPOMCTBA M MPAKTHYECKOE IMPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne mnapamMeTpoB KoJjeOaTeIbHONM CUCTEMbl (MPYXUHHBIA WU
MaTeMaTU4eCKUI MasTHHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanue CBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUST OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJEOAHUIA.

Pe3oHanc mnpu mocCienOBaTEIbHOM COEIMHEHHHM PE3UCTOpa, KaTYIIKH
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUY 3JeKTpOonepe adHn.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanue 3aBUCUMOCTU MEPUOA MalbIX KoleOaHMWH Ipy3a Ha HUTH OT
JUTMHBI HUTH M Macchl Irpy3a.

HccnenoBanre mepeMEHHOTO TOKa B IENM W3  TOCJIEA0BATEIbHO
COCIMHEHHBIX KOHJIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 6OTIHbL

MexaHudeckue BOJHBI, yciioBUs pacnpoctpanenus. Ilepuon. CkopocTb
pacrpocTpaHeHusi W JuiMHa BOJHBL. [lomepeyHble W MPOJOJIBHBIE BOJHBI.
WNuTtepdepenius u nupaxius MeXaHUIeCKUX BOJIH.

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

DONEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYECHHS JIEKTPOMATrHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anektpomarautHoit BosiHe. CBOiCTBa
AIEKTPOMArHUTHBIX BOJIH: OTpPa)XEHHUE, MPEIOMIICHUE, Mosipu3aius, nudpakims,
unTepdepennns. CKOpoCTh AMEKTPOMATHUTHBIX BOJH.

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

[IpuHUKIIBI pagUOCBA3U U TeIEBUICHUS. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.

TexHuueckne yCTpOWCTBA U NPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJIbHbIC
UHCTPYMEHTHI, YJIbTPa3ByKOBas IMArHOCTHKAa B TEXHHUKE W MEIULIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OObpazoBanue 1 pacpoCTpaHEHHE MONEPEYHBIX U MPOOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHHsI ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

HaGmonenue uatepdepeHunu u 1uppakinuv MEXaHUMYECKUX BOJIH.

3BYKOBOU PE30HAHC.

HaGmtonenue cBsi3M TPOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUIUTYJOH H
4acTOTOU KOJIeOaHUIA.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpeJIoMJIeHUE, NOoJAspu3anus, Iudpakuus, UHTEPPEPEHLIHS.

Tema 3. Onmuxa

I'eomerprueckass onrtuka. lIpsaMonuHENHOE paclIpoOCTpaHEHUE CBETa B
ogHOpoaHoOuU cpene. JIyu ceera. ToueuHbIli HCTOYHHUK CBETA.

OTtpaxxeHnue cBeTa. 3aKOHBI oTpaxeHHus ceTa. [locTtpoeHue m3obOpakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MPETOMIICHUS CBETa. AOCOIIOTHBIN MOKa3aTeNb
npenomiienus. [lomHoe BHyTpeHHee oTpakeHue. l[IpenenbHbI yroja TOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

JHucniepcus ceeta. ClioxHBIN cocTaB O6emnoro cBera. L[BeT.

ColOuparomue U pacceuBaronue JuH3bL. ToHkas mauH3a. DOKycHOe
paccTosiHUEe W ONTHYEeCKas Cujia TOHKOW JMH3BL. [locTpoeHne n300pakeHHil B
coOMparIMx U paccenuBaronux JuH3ax. dopMyna TOHKOW JMH3BIL. YBEJIUYCHHE,
JlaBa€MOoe€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONITHUKH.

BonnoBas ontuka. HWuTtepdepenuuss cBera. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HWHTEp(EpPEHIIMOHHOU
KapTUHE OT ABYX CUH(}A3HBIX KOTEPEHTHBIX UICTOYHUKOB.

Hudpakuusa cBeta. JudpakiumoHHas pemérka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MaKCUMyMOB TIpM NaJAC€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUOPaKITMOHHYIO PEIIETKY.

[Tomsapuzanus ceera.

TexHuueckne ycTpoWCTBA W NPAKTUYECKOE IPUMEHEHHUE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TOISPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pacpOCTpPAHEHUE, OTPAKEHHE M IPEJTOMIICHUE CBETA.
Onrtuueckue npudopsI.

[TonHoe BHyTpeHHEE OTpakeHue. Mojenb CBETOBOAA.

NccnenoBanue cBOMCTB M300paKEHU B JIMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakiyu ceera.

Habnronenue nucnepcun cBeTa.

[TonyueHue cnekTpa ¢ MOMOIIBIO IPU3MBI.

[Tonydyenue cekTpa ¢ TOMOIIBI0 TUPPAKITHOHHON PEIIETKHU.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi



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

Pa3znesn 6. OcHOBBI cIeMAILHONH TEOPUH OTHOCUTEJIbHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [Toctynatel
CIIEHIUAIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOJIYJS CKOPOCTH
CBETa B BaKyyMe, IPUHLINI OTHOCUTEIBHOCTH DWHILITEWHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHHM U COKpalleHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKOW YACTHIIBIL.

CBs13b MaccChI C BHCPFHCﬁ U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. 3Heer;1
ITOKOA.

Pazgen 7. KBanToBas pusuka
Tema 1. dnemenmovt K6aHmMoB0OI ONMUKU
®dotonbl. Dopmyna [lnanka cBs3u SHEPTHHM (POTOHA C €r0 YACTOTOW. DHEPrus
U UMITyJbC (HOTOHA.
OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

doTorddexra. YpaBHenue DiHmTeriHa 11 pororddekra. «KpacHas rpaHuia»
dboTorddexra.

Japnenue ceera. OnwiTel I11. H. JIeGenena.

XHUMHYECKOE ICHCTBHUE CBETA.

TexHuueckne ycTpoicTBA W TMpaKTUYECKOE MpUMEHEHHUe: (POTOIEMEHT,
dboTomaTunK, coiHeUHas 6aTapesi, CBETOIHO/I.

Jlemoncmpayuu

dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekra.

Cseronuos.

Conneynas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuro o -4acTHIIL.
[Inanerapnas mogmens aroma. lloctynater bopa. M3nyuenume u mnorsjomieHue
¢GbOTOHOB TpW mMepexojie aToMa C OJHOTO YPOBHS DSHEPTUHM Ha Apyroun. Bumawl
criekTpoB. CIIEKTp ypOBHEW SHEPTrUM aTOMa BOJOPOAA.

BonnoBbie cBoiicTBa yacTtuil. Boiubl ne bpoiis. KopnyckyisipHO-BOITHOBOM
TyaJli3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHE.

TexHnueckne yCTpOWCTBA M MNPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Ornpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmonenue nuHeM4aThiX CIEKTPOB U3TyUCHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTBI, JIOKA3bIBAIOUIME CJIOXKHOCTh CTpoeHUs sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Peszepdopna mo  ompeneneHuro  cocTaBa
paanoakTuBHOro u3nydenus. CBolictBa anbda-, Oera-, ramma-u3IyyeHUs.
Biusinue painoakTUBHOCTH Ha KUBBIE OPraHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. HyknmonHas monens siapa [eiizenbepra—
NBanenko. 3apsag sapa. MaccoBoe uucio sapa. M30Tormsl.

Anbda-pacnan. OJEKTPOHHBIA UM TO3UTPOHHBIM OeTa-pacman. [amma-
U3NlydeHue. 3aKOH PaJuOaKTUBHOIO pacnaja.

DHeprusi CBsI3M HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl aapa.

Anepnsbie peakuuu. Jlenenue u CUHTE3 SAEP.

Anepnsiii peaktop. TepmosimepHbiit cuHTe3. [IpobOiieMbl M TEPCHEKTHUBBI
AJIEPHON PHEPTETUKU. DKOJIOTUYECKHUE aCIIEKThI SIEPHON SHEPIE€TUKH.

DneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

Mertonbl HAOJIIOICHHS I PETUCTPALIUN AIEMEHTAPHBIX YaCTHII.

dyHnaMeHTaabHbIe B3auMoeicTBUSA. EAMHCTBO (hu3nyecKkoi KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHUE: JO3UMETpP, Kamepa
Buiibcona, siaepHsIil peakTop, aroMHas 6oMoa.

Jlemoncmpayuu

CuY€TYnK HOHU3UPYIOIIUX YACTHLI.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPUIUKH

Dtansl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOe U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMMUH.

Bun 3BéznmHoro Heba. Co3Be3aus, sSpkue 3BE3/bI, IUIAHETHI, UX BUIMMOE
JIBIDKCHUE.

ComnHeuyHas cucTema.

Connue. ConHeuHas akTUBHOCTb. McTounuk »Heprum ConHioa W 3BE3N.
3BE31bI, X OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIESAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» JJIsl 3BE3] TJIABHOM IOCIENOBAaTEIBbHOCTU. BHyTpeHHEEe CTpOeHHE



3B€31. COBpEMEHHBIE MPECTABICHUS O MPOUCX0XKACHUU U dBOMonMU CoJIHIA U
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBukenue ConHua B
IN'anaktuke. Tunel ranakTuk. Paguoranaktukyu U kBasapbl. YEpHBIE ABIPHI B AApax
raJaKTUK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa667a. Pazberanue rajgakTuk.
Teopus bosbiioro B3peiBa. PenukroBoe n3inydeHue.

Macmrabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAaHUEM KOMIBIOTEPHBIX
NPWIOXKEHUM NIl OmpeieiieHUs] MOJIOKEHUsI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOTYIIAPUS U SIPKUE 3BE3/IBIL.

Ha6monenus B Teneckon JIynsl, mianet, Miieunoro IlyTu.

O6o0maromuee NOBTOPEHNE

Ponb Qu3ukm U acTpoHOMHMM B SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATUYECKOM cepax NesTeTbHOCTH YellOBeKa, POjb U MEeCTO (PU3UKH
U aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, POJIb PUINYECKON TEOpUH
B (GOpMHUpPOBAaHUM TPEACTaBICHUNH O (U3UYECKOW KapTUHE MHUpPA, MECTO
¢dusznueckol KapTUHBI MUpa B OOIIEM PsIIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIIEHUN O IIPUPOLE.

MexnpeaMeTHbIe CBS3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsA B 11 kitacce ocymiecTBIsIETCS €
Y4ETOM COJEPKATENBHBIX MEXIIPEAMETHBIX CBS3€M C KypcaMHU MaTE€MaTHKHU,
OMOJIOrMH, XUMHH, Teorpadu U TEXHOJIOTHUH.

Meowxcnpeomemnvle nousamusl, CBS3aHHBIE C U3YYEHUEM METOJIOB HAy4YHOTO
NO3HAHUS: SIBJICHUE, Hay4HbIH (akT, rumores3a, ¢u3uyueckas BEIWYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelleHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOKJIECTBO, BEKTOPBI M MX IPOEKUMH HA OCH KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJEMEHTAPHBIX (YHKIHM, TPHU3HAKA TOJ00WS TPEYroJbHUKOB,
OTIpeJIeIICHHE TUIONIAIN TIOCKUX (puryp u 00bEéMa Ted.

buonozus: >nekTpuyeckue SBICHHS B JKMBOW MpUPOJE, KoJieOaTelbHbIE
JIBW)KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBIICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanranuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTYpa TBEPABIX
TEJA, MEXaHU3Mbl OO0pa30BaHUSl KPUCTAJUIMYECKOM PpEIIETKH, CIEKTPaTbHbIN
aHaJus3.



l'eocpaghusi:  MarHUTHbIE TMOJIOCa 3€MJIM, 3aJleKU MArHUTHBIX DY/,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocua: JMHUM DIEKTPOIEpEAad, TIEHEPATOp IIEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, WHAYKIIMOHHAS II€Yb, pajaap, PaJUONPUEMHHK, TEIEBHU30D,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



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

OcBoenne yueOHOro mpenmera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIero
oOpazoBanus (0a30BbI YPOBEHB) JOIAKHO OOECIEUUTHh JOCTHUKEHUE CIEAYIONIUX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIIHTATOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIC PE3YybTAThl OCBOCHUS yueOHOro npeamera «Dusukay J0KHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEHW TMO3UIMEH JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBa, PACHIUPEHUE >KU3HEHHOTO
ONbITa U OMNbITA JECSITEILHOCTH B MPOIIECCE peaau3allii OCHOBHBIX HAIpaBlICHUM
BOCIUTATEILHOU €S TEIBHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAXKITAHCKON MO3UIIUH 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHUCKOTO OOIIECTBA;

OPUHIATHE  TPAJAMIMOHHBIX  OOIEYETOBEUECKMX T'YMAaHHUCTUYECKUX |
JEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBbHOCTh B MHTEPECAX TIPakKIaHCKOIO
o0IecTBa, y4acTBOBAaTh B CaMOYIMPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHHUE B3aUMOJIECTBOBATH C COLUAIBHBIMU UHCTUTYTAMU B COOTBETCTBHH C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTapHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NaTPHOTUYECKOT0 BOCIIUTAHMSA:

c(hopMHUPOBAaHHOCTH POCCUHCKOM TPa)K1aHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA;

LICHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHUIM
POCCHICKUX YIEHBIX B 00J1aCTH (DM3UKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, S THUYECKOTO TMTOBEICHNUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
NESTENbHOCTHA YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOWUMUBOTO OYIYIIIETO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

3CTETUYECKOE OTHOIIEHNUE K MUPY, BKIIOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MpUCYIIETO (HU3NUYECKOM HAYKE;



S) TPyA0BOr0 BOCIIUTAHUS:

MHTEPEC K pa3IMyHbIM cdepaMm npodecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHUE COBEPIIATh OCO3HAHHBII BBIOOD
Oynymuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpPa30BaHUIO B 00JIACTH
(bU3UKHM HAa TPOTSHKEHUU BCEU KU3HU;

6) PK0JIOrM4eCKOro BOCIUTAHUS

c(OpPMHPOBAHHOCTh 3SKOJOTUYECKON KYJIbTYPhl, OCO3HAHHME TJI0OAIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE AEUCTBUM B OKPYKAIOIIEHU CPEZC HA OCHOBE
3HAHMS 1IeJIeld YCTOMUYMBOIO Pa3BUTHS YEJIOBEUYECTBRA,;

pacHIMpeHre OmbITa AEATEIbHOCTH 3KOJIOIMYECKOW HANpaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HKE;

7) HEHHOCTH HAYYHOI'O MO3HAHMS

c(hOpPMHPOBAHHOCT MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH;

OCO3HAaHHWE IEHHOCTH HAy4YHOW JEeATEeIbHOCTH, TOTOBHOCTH B IIPOIECCE
U3y4YeHHs]  (PU3MKU  OCYHIECTBJISTH  NPOEKTHYIO U HCCIEI0BATEIbCKYIO
NEeATENbHOCTh UHIUBUAYAJIBHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHBEpPCaJIbHbIE Y4eOHbIE 1eHCTBHS
ba3oBble Joruyeckune 1eMcTBUA:
CaMOCTOATENbHO  (OopMyIHpOBaTH M aKTyalM3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEeAeATh LENU ACATEIBHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPUU HX
JOCTUKECHUS;
BBISIBJISITH  3aKOHOMEPHOCTM M IIPOTUBOpPEUYHsT B pacCMaTpUBAEMBbIX
(bu3HUECKUX SABICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS MPOOJIEMBI ¢ yU4ETOM aHaIN3a MMEIONTUXCS
MAaTepUAIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBBI B JEATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LIEJIIM, OLICHUBATh PUCKH MOCJIEACTBUMN AEATEIBHOCTH;
KOOPAUHUPOBaTh M  BBINOJHATH pabOTy B  YCJIOBUAX  PEANbHOrO,
BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUHN KU3HEHHBIX MPOOIIEM.
ba3oBble ucciaenoBaTe/ibCKie AeiiCTBUSA:
BJIAJICTh HAYYHOW TEPMHUHOJOTHEN, KIFOYEBBIMU MOHATUSIMH W METOJAMU
(u3HUECKON HAyKU;



BJIJIETh HABBIKAMH Y4€OHO-HCCIIEIOBATENILCKON M MPOCKTHON NEATEIbHOCTH
B 005aCTH (PU3UKH, CTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIBHOMY MOUCKY
METOJIOB pEHICHHS 3aiad (U3NYECKOTO COACP)KAHUS, MPUMEHEHHIO DPa3INIHBIX
METOJIOB MMO3HAHUS;

BIAJIETh BHJAMHU JEATEIBHOCTH IO TIOJYyYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIpETAllMU, NPEeoOpa3OBaHUI0O M TMPUMEHEHUIO B Pa3IUYHBIX yYCOHBIX
CUTYallUsIX, B TOM YKCJIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATh IPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIOTE3y €€ peIIeHHs, HAaXOJWUTh apTyMEHTHI I J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTCPUH PEIICHUS;

aHAJIM3UPOBATh TMOJYYCHHbIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh MX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIC 3aJadyd B 00pa3oBaTEIbHON
JESTeILHOCTH, B TOM YHCJIC IPU U3YYEeHUHU (DU3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TEpPEHOCUTh 3HaHUS 10 (U3MKE B MPAKTHUECKYIO 00JIacTh
KU3HEAESITEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX PEAMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEH, peJiaraTb OpUrMHAJIBHBIE TOIXO0/bl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIMYCKAIOLINE albTEPHATUBHBIC PELICHMUS.

Pab6ora ¢ undgopmaumeii:

BJIJIETh HABBIKAMU NOJy4YeHUs MH(OpMauu (HU3MUECKOTO COAECpPKaHUS U3
HUCTOYHMKOB pa3HbIX THUIIOB, CaMOCTOSITEIBHO OCYIIECTBISATh IIOUCK, aHAJM3,
CUCTEMAaTH3alMI0 M UHTEPIpeTalni0o MHPOPMalUU pa3IMYHBIX BUIOB U (opm
HpeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCMOJb30BaTh  CpeACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUNA B PEIIEHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpPraHU3alIMOHHBIX
3aja4 ¢ COOMIOICHHEM TpeOOBaHUN OSPrOHOMHMKH, TEXHUKH O€30IacHOCTH,
THUTUEHBI, pecypcocOepekeHusi, MPaBOBBIX H  OITHYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30TTaCHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COACpXkaHHUS B Pa3IMYHBIX (opmaTax C
y4€TOM Ha3Ha4YeHUs MH()OPMALUK U 1IeJIEBOM ayTUTOPUH, BEIOHpasi ONTUMAJIbHYIO
dopmy mpencTaBICHHS U BU3YyaTH3aIHH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHSA:
OCYLIECTBJIAITh  OOILIEHHE Ha ypokax (U3UKM U BO BHE-YPOUHOHU
NEATEIbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOH(QIUKTHBIX CUTyalldd W  CMsI4aTh
KOH(JIUKTBIL;

Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOK TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

IIOHMMAaTh Y HCIOJIb30BaTh NPEUMYIIECTBA KOMAHAHOW U MHIAUBUAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUU € Y4YETOM OOIIMX
UHTEPECOB U BO3MOYKHOCTEN KaXJ0T0 YJIEHA KOJUIEKTUBA,

IIPUHUMATHh  L[EJIM  COBMECTHOW  JEATENIbHOCTH, OPraHU30BbIBATbL U
KOOPAUHUPOBATh JEUCTBUA IO €€ JOCTUKEHHUIO: COCTaBJIATH IUIaH JIEMCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXKJIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKJAOIO yYaCTHMKA KOMAaHIbl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKTBI, OLICHMBATh HJEU C MO3ULMUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAUMMOCTH;

OCYILIECTBJIATh IIO3UTUBHOE CTPATEIMYECKOE IOBEACHHUE B PAa3IUYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe yHHBepcajibHbIe YUueOHbIe AeilicTBUS
Camoopranusanus:

CaMOCTOSITEJIHO OCYIIECTBIISITh MO3HABATENBHYIO NEATEILHOCTh B 00JIaCTH
GU3UKM W acCTPOHOMMH, BBISBIATH IPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSATEIILHO COCTABJISATH IUIAH DPEIICHUS PACUETHBIX U KAYECTBEHHBIX
3a/1a4, TUTaH BBIMOJTHEHUS TPAKTUYECKON PabOThI C YYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIIOYTCHHI;

JlaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacIIMpATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEATIOUTECHUH;

JenaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBaThH €ro, OpaTh Ha celd
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSIBICHHUIO JSPYIWIMA B 00JacTu
(bu3HUKHU, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJLJIEKT:

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

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIICKCHU  KaK  OCO3HAHUSA
COBEpINAEMbIX JIEUCTBUA W MBICITUTEIBHBIX TIPOIECCOB, WX PE3YyIbTAaTOB W
OCHOBAHUIM;



HCITOJIB30BaTh MPUEMBI pedIIEKCHH IS OIEHKH CUTYaIlluH, BHIOOpAa BEPHOTO
pEIICHHSI;

YMETh OIICHHUBAaTh PUCKH M CBOCBPEMEHHO NPHHHMATh PEIICHUS IO WX
CHW)KCHMIO;

NPUHAMATh MOTHBBI M apryMEHTBl JAPYTHX TIPH aHAIW3E pPe3yIbTaTOB
NeSATETHHOCTH;

NPUHUMATH ce0sl, TOHUMAasi CBOW HEJOCTATKH M IOCTOWHCTBA;

NPUHUMATh MOTHMBBI M apryMEHTBl JPYTUX TPH aHajdu3e pPe3yJIbTaToOB
NEeSATEITBHOCTH;

NpHU3HABATh CBOE MIPABO M MPABO JAPYTHX HA OIIHOKH.

B mporecce A0CTMXKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHusi y OOyYaromuxcs
COBEPIIECHCTBYETCS OMOIMOHATBLHBIH WUHTCIIJIEKT, TIPE IO Iar afoI i
c(hOpMUPOBAHHOCTb:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHMUMATh CBOE AYMOIIMOHAIBHOE
COCTOSIHWE, BUJICTh HAIPaBJICHUS Pa3BUTHS COOCTBCHHOM AMOIIMOHAILHOM cephl,
OBITh YBEpECHHBIM B cele;

CaMOpETyJTUPOBAaHMs, BKJIIOYAIOIIETO0 CAaMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEIEHHUE, CIHOCOOHOCTh aJanTHPOBATHCA K
AMOIIMOHATLHBIM U3MEHEHUSIM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHXKEHUIO 1N U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JCHCTBOBATh MCXOMSl U3 CBOUX
BO3MOYKHOCTEH;

AOMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATILHOE COCTOSIHHE
IPYTHX, YYUTBIBATH €ro TIPU OCYIIECTBICHUU OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

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

HNPEAMETHBIE PE3YJIBTATHI

K koniy oOyuenuss B 10 kjacce mnpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAKATh CHOPMUPOBAHHOCTD Y OOYJAFOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TPUMEpPAX POJIb U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YyHOW KAPTHUHBI MHUpPAa, B PAa3BUTUU COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITETbHOCTH JIIOJIEH;

YUUTHIBATh TpaHULBl TMPUMEHEHUS U3YUYCHHBIX (QPUIMYECKUX MOJIETEH:
MartepualibHasi TOYKa, MHEpIMaibHas CUCcTeMa OTCUETa, aDCOMOTHO TBEPAOE TENO,
WJICATBHBIN ra3, MOJICJIM CTPOEHHUS Ta30B, )KUAKOCTEN U TBEPIABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUI 3aps]l IPU pelieHun HU3NYecKuX 3a1ay;



pacrio3HaBaTh (pusznueckue sBiIeHUs (IIPOIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB MEXaHWKHU, MOJIEKYJISIPHO-KUHETUUECKON TEOpHUHM CTPOCHHS BEIEeCTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIDKEHHE, CBOOOJHOE TAJeHUE TeJl, JBWKEHHE 110 OKPYXKHOCTH, HHEpIHUs,
B3auMozeicTBre Ten, Aud@y3us, OpOyHOBCKOE JABUIKEHUE, CTPOCHHUE KUIKOCTEH
U TBEPJBIX TEJI, U3MEHEHHE 00bEMA TeJI IIPU HarpeBaHUM (OXJIaXKIACHUH), TEIJIOBOE
paBHOBECHUE, UCIapeHUe, KOHJACHCAIlUs, IUIABJICHUE, KPUCTAJUIU3AIUS, KHUIICHUE,
BJIQXKHOCTH BO3/1yXa, MOBBIIICHUE JABJICHHS ra3a MpU €ro HarpeBaHUM B 3aKPHITOM
COCy/ie, CBSI3b MEXKAY TMapamMeTpaMu COCTOSHHMS Tra3a B H30MPOIECccax,
AJIEKTpU3aLUs TEJl, B3AUMOECHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXaHUYECKOE JBIKECHUE, UCIOIb3ysd (PU3NYECKUE BEIUYUHBI:
KOOpAWHATA, MyTh, IEPEMEIICHHE, CKOPOCThb, YCKOPEHHME, Macca Tela, CHia,
UMITYJIbC Te€Jla, KMHETHYECKasl YHEPTHsl, MOTCHIIMAIbHAs YHEPTUs, MeXaHU4YeCKasl
paboTa, MeXaHMYeCKass MOIIHOCTh, TMPH ONHUCAHWUW TPABWIBHO TPAKTOBATh
(bU3UYECKU CMBICIT HCMOJB3yeMbIX BEJIMYHMH, WX OOO3HAYCHUS W CIUHUIBI,
HAXOJUTh (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO0 BEIUUYWHY C JIPYTHUMHU
BEJIMYMHAMY;

ONHUCHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIEC SIBICHUSA,
UCTIONBb3Yd (U3MUECKHEe BETUYMHBI: JIaBIIEHWE Tra3a, TeMIeparypa, CpeIHss
KMHETUYECKAasl SHEPTUsl XaOTHUYECKOTO ABUIKEHHSI MOJIEKYJI, CPEIHEKBAAPAaTUYHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSSI JHEprusi, pabora rasa,
KO3 (OUIIMEHT TOJIE3HOTO JEWCTBUS TEIJIOBOTO JBUTATENs; TMPU OIMMCAHHUH
NPAaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICT HCIONB3YEMbIX BEIMYHMH, UX
o0O3HAaUeHUsT W CAWHMIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOIIUE JAHHYIO
(bu3MUECKYI0 BEIMUYMHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (HU3NYECKUE BEITUYMHBI: DIIEKTPUUSCKUNA 3aps/,
AIEKTPUUYECKOE MOJIe, HAMPSKEHHOCTh MOJIs,, MOTEHIMAJ, PA3HOCTh MOTEHIINAJIOB;
IpU OINWCAHWU TPABUIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCTOIB3YEMbIX
BEJIMYMH, UX OOO3HAUEHWS U EIUHUIIBI;, YKa3blBaTh (DOPMYIIbI, CBSI3BIBAIOIINE
TaHHYI0 (U3UUYECKYIO BEJIMUUHY C IPYTUMH BEIMYUHAMU;

aHANMM3UPOBATHh (PU3MUYECKHUE TPOIIECCH M SBICHUS, UCTONB3Yys (pu3mdeckue
3aKOHBI M IPUHIUIBIL: 3aKOH BceMUupHoro tsarotenus, I, I u III 3akonsr HetoToHa,
3aKOH COXpaHEHUs MEXaHMYECKON »SHEpPruu, 3aKOH COXPAHEHUS MMITYJbCa,
MPUHIUI CYNEPNO3UIUNA CHJI, MPUHIIMI PABHOINPABHUS HHEPUUAIBHBIX CHCTEM
OTCu€Ta, MOJEKYJISIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHMS BEIECTBAa, Ta30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JBUKEHUS MOJIEKYI C
a0COJIFOTHOM TeMmepaTypol, MepBbld 3aKOH TEPMOJIUHAMUKH, 3aKOH COXPaHEHUS
3JEKTPUYECKOTO 3apsna, 3akoH KylioHa, mpu 3TOM pas3inuyaTh CIOBECHYIO



(GOpMYIHPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKEHUE W YCIOBUS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIBI JACHCTBUS MAaIlWH, TPHOOPOB W
TEXHHUYECKUX YCTPOWUCTB; Pa3IMuaTh yCIOBUS WX O€30MACHOTO WCIOJIL30BaHUS B
IIOBCEIHEBHOM >KHU3HHU;

BBITIOJHATE JKCIEPUMEHTBI IO HCCICIOBAHUIO (PU3MUECKUX SBICHUU W
IIPOIIECCOB C MCIOJB30BAaHUEM TNPSIMBIX W KOCBEHHBIX HM3MEPCHHH, MPU ATOM
dbopmynupoBaTth mpoOJeMy/3agady W TUMNOTE3y Y4eOHOTrO OIKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOTO OOOPYIOBaHUS, IMPOBOJIUTH OMBIT H
(bOpMyITHpPOBATH BHIBOIBL;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPEHUS (PU3HUCCKUX BEITUYHH, TTPH
STOM BBIOMPATh ONTHUMAJIBHBIN CIIOCOO HM3MEPEHHUS M HCIOJIb30BAaTh HM3BECTHBIC
METOJIbI OIICHKH TIOTPEIIHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHUPOBAaTh YCTaHOBKY,
(GUKCHpOBaTH PE3YJIBTATHl TOJYYCHHOW 3aBUCUMOCTH (DU3MYCCKUX BCIMYUH B
BUJIE TAOIUIl U TpadUKOB, 1eNaTh BRIBOJBI IO PE3yJIbTaTaM HCCIIEIOBAHUS;

coOmroaTh npaBuiia 0€30MacHOrO Tpy/Aa MpHU MPOBEACHUHN MCCIEIOBAHUNA B
pamMKax ydeOHOTO JKCIEPUMEHTa, Y4eOHO-MCCIEOBATEIbCKON M MPOEKTHOU
JESTEIHHOCTH C WCIOJIb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U 1abOpaTOpHOTrO
000py10BaHMUS;

pemars pacu€THbIE 3a7a4¥ C SBHO 3aJJaHHOW (DU3UYECKOW MOJICIIbIO,
UCTIOJNIb3Ys (PU3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIn3a yCIOBUA 3aa4H
BBIOMPATh (U3UICCKYIO MOJCHb, BBIICIATh (GU3UUCCKHEC BEIUYUHBI U (HOPMYIIHI,
HEOOXOMUMBIE ISl €€ peIleHUs, MPOBOAUTHh PACUETHl U OLICHUBATh PEATBHOCTD
MOJIYY€HHOTO 3HAYCHUS (PU3NUECKON BETUINHBL

penaTh Ka4eCTBEHHBIEC 3a/1a4M: BHICTPANBATH JJOTUYECKA HETPOTUBOPEUNBYIO
IIEMIOYKY PACCYXICHHM C OMOpOM Ha H3y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTU H
bu3uYecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  pEHIeHWW  y4eOHBIX  3aJad  COBPEMCHHbBIC
WH()OPMAITMOHHBIE TEXHOJIOTUH IS TIOWCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIINH
Y TIpEJICTaBleHNus Y4eOHON W HAYYHO-TIOMYISIPHOW MH(POPMAIIUU, TTOTYICHHOU U3
Pa3TUYHBIX HCTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH TOTyIaeMyl0 HHPOPMAIIHIO;

MIPUBOJIUTH MPUMEPHI BKJIAJ]a POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE TMPOIECCOB OKPYXKAIOMIETO MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHI;

MCITIOJIB30BaTh TEOPETHUCCKHE 3HAHWS MO (U3MKE B MOBCETHEBHOW >KU3HU
JUTsE o0ecriedeHus: 0€30MaCHOCTH MPU OOpaIeHUH ¢ TPUOOpPaMH M TEXHUYECKUMH



YCTPOUCTBAMU, JJII COXpPAHEHUS 3JI0POBBS U COOJIOJICHUS HOPM DKOJIOTUYECKOTO
MOBEJICHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TpYIINE C BBHIIOJHEHUEM PA3JIMUHBIX COIMAIBHBIX POJIEH,
IJIAaHUPOBATh PadOTy TPYMIbl, PANMOHAIBHO paclpenensiTh OOS3aHHOCTU H
IJIAHUPOBATH JI€STEIBHOCTh B HECTAHJIAPTHBIX CUTYyalMsIX, aJICKBAaTHO OLICHUBATH
BKJIJl KQXJ0TO U3 YYACTHUKOB T'PYIIIBI B PEIICHUE pAacCMAaTPpUBAEMOM TPOOIEMBI.

K xonmy obyuenuss B 11 kJjacce mnpeaMeTHble pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxkaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIITUXCS YMEHUM:

JEMOHCTPUPOBATh HA TpUMEpax poJib U MeCTO (PU3uKu B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOW AESATEIbHOCTH JIOJI€H, LEIOCTHOCTh U €AUHCTBO
bu3uYeCcKol KapTUHBI MUPA;

YUHUTHIBATh TPaHUIIBl TMPUMEHEHUS W3YUYCHHBIX (PU3MYECKUX MOJICTIeH:
TOYEYHBIN JIEKTPUUECKUMN 3apsl, Jyd CBETA, TOUCUHBIN UCTOYHUK CBETA, sAepHas
MOJICNIb aToMa, HYKJIOHHAas MOJEIh aTOMHOTO sjipa NPH penieHud (PU3ndecKux
3a1ay;

pacno3HaBaTh (pU3MYECKUe SBJICHUS (MIPOLIECCHI) U OOBSACHATH UX HA OCHOBE
3aKOHOB JIEKTPOJUHAMUKHA U KBAHTOBOM (DM3UKU: JIEKTPUUYECKAs TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJCHCTBHE
MAarHuTOB, DJJEKTPOMAarHUTHAasT WHAYKIMSA, JE€MCTBUE MAarHUTHOTO TMOJsA Ha
NPOBOAHUK C TOKOM M ABWXKYIIUNUCS 3apsij, AJIEKTPOMAarHUTHBIE KoJieOaHUs H
BOJIHBI, TPSAMOJIMHEMHOE pACHPOCTPAHEHHE CBETA, OTPaXEHUE, MPEIOMIICHHUE,
uHTepdepennus, Audpakuyds U MOJSpHU3AlMsi CBETa, JUCIEPCUS CBETA,
doToanekTpuueckuii 3pdekt (horodddekT), cBeTOBOE MaBlIeHUE, BOZHUKHOBECHHE
JUHENYATOTO CIEKTpa aroMa BOAOPOJAA, €CTECTBEHHas M HCKYCCTBEHHas
PaIMOAKTUBHOCTb;

ONUCHIBATh U3YUYEHHBIE CBOMCTBA BEIIECTBA (3JIEKTPUUYECKHUE, MArHUTHBHIE,
ONTUYECKHUE,  DJIEKTPUYECKYIO  MPOBOAUMOCTh  Pa3IUYHBIX  Cpel) W
AIEKTPOMArHUTHBIC SIBIEHUS (TIPOIECCHI), MCHONB3YsAd (U3MUYECKUE BEIUYUHBI:
JJIEKTPUYECKUM 3aps]l, CHJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABIKYIIAsl cujia, paboTa TOKa,
WHAYKUMS MAarHUTHOIO Mojs, cuina Ammnepa, cuia JlopeHna, MHIYKTUBHOCTH
KaTyIIKHA, SHEPrUsl JJIEKTPUUYECKOTO W MATHUTHOTO IIOJIE€W, MEPUOJ M 4YacToTa
KojeOaHmii B KoJieOAaTeIhbHOM KOHType, 3apsii W Ccuja TOKa B IMpoIecce
FapMOHUYECKUX JJIEKTPOMAarHUTHBIX KoJieOaHHi, (OKyCHOE pacCTOsHHE U
ONTUYECKAasl CHJIa JIMH3bI, IMPU OMNUCAHUM MPABUIBHO TPAKTOBATh (PU3MUECKUUN
CMBICI HCIOJb3YEMbIX BEIWYMH, HMX OO0O3HAYCHUS W E€IUHHUIIBI, YKa3bIBaTh
GbopMynbl, CBA3BIBAIOIIME JAHHYIO (U3UYECKYH0 BEJIUYHUHY C JpPYTUMH
BEJINYNHAMU;



ONUCHIBATh H3YYEHHBIC KBAHTOBBIC SIBICHUS H MPOLECCHI, HCIOJIb3Ys
bu3NYeCKUe BEIMYHMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPIrusi U UMMYJbC (OTOHA, MEPUO/] MOJypacnaaa, SHEPTUsl CBA3U
ATOMHBIX SIIEp, TPU OMUCAHUM TNPABUIBHO TPAKTOBaTh (PUBMYECKUNU CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, MX O0O03HAYeHUs W EIUHUIIBI, YKa3biBaThb (POPMYIIBI,
CBS3BIBAIOIINE JIAaHHYI (U3UYECKYI0 BEIUYMHY C JPYTMMH BEJIMYMHAMH,
BBIYHCIISITh 3HAUCHUE (DU3NYECKOU BEJIMUHUHBI,

aHAJTM3UPOBATh (PU3MYECKHUE MPOIECCHl U SBJICHUS, UCIONB3Yys (Ppuznueckue
3aKOHBl M TMPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO U MapajlieIbHOTO
COEIMHEHUsI TPOBOJHUKOB, 3akoH Jlxoyns—JleHna, 3aKOH 3JIEKTPOMAarHUTHOU
WHJIYKI[MY, 3aKOH MPSIMOJIMHENHOTO pacIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPETOMJICHUS CBETa, YpaBHEHHE ODuHIITEHHa 111 pororddekra,
3aKOH COXPAHEHUS JHEPruU, 3aKOH COXPAHECHUS HMMITYJIbCa, 3aKOH COXpPaHECHUs
3JIEKTPUYECKOTO 3aps/ia, 3aKOH COXpPAHEHUs] MacCOBOTO 4UMCIa, MOCTyaTrhl bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, IMPu dTOM pa3IndaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTEeMaTHYeCKOE BBIpAXEHUE | YCJIOBUs (TpaHUIlbI, 00JACTH)
IPUMEHUMOCTH;

ONPENEIATh HAIIPABJIECHUE BEKTOPAa MHAYKIIUA MAarHUTHOTO MOJIsl TPOBOJHUKA
C TOKOM, cuiibl Amnepa u cuibl JIopeHna;

CTPOUTh M OIKUCHIBaTh H300pAKEHHE, CO3[]aBA€MOE€ IUIOCKUM 3E€pKajoM,
TOHKOM JTUH30M;

BBITIOJHATh OJKCHEPUMEHTHI IO HCCIETOBAHUIO (PU3HUECKUX SBICHUH U
IPOLIECCOB C MCIIOJIb30BAHUEM IMPSAMBIX M KOCBEHHBIX H3MEpPEHHIl: IPU 3TOM
dbopmynupoBaTh mpoOJeMy/3agady W THUIOTE3y Yy4eOHOTro OSKCIepHUMEHTA,
coOupaTh YCTaHOBKY W3 MPEAJIOKEHHOTO OOOPYIOBaHUS, IMPOBOIUTH OMBIT H
dbopMynHpOBaTH BHIBOIBL

OCYIIECTBIISITh MPSMbIE M KOCBEHHBIC MU3MEPECHUS (PU3NYECKUX BEIMYWH, TPU
STOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUs W HUCIOJIB30BaTh M3BECTHHIC
METO/Ibl OLIEHKH MMOIrPENIHOCTEN U3MEPEHNU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
OPSIMBIX W3MEPEHHH: TP OTOM KOHCTPYHPOBATh YCTaHOBKY, (DHKCHUPOBATH
PE3YNbTATHl MOJYYEHHON 3aBUCHUMOCTH (U3MYECKUX BEIMYUH B BHIE TAOIUI H
rpaduKoB, AenaTh BEIBOABI MO pe3yIbTaTaM HUCCIICI0BAHMS;

coOmoaTh mpaBuiia 0€30MaCHOTO TPyAa MPHU MPOBEACHUHN WCCICIOBAHUNA B
paMKax ydyeOHOro »SKCIEPUMEHTa, Y4eOHO-UCCIEIOBATENbCKONM U MPOEKTHOU
JEATENIbHOCTU C HMCIOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOMUCTB M J1aOOPATOPHOTO
000pyI0BaHUS;

pemiaTth pacy€THblE 3a7aydl C SBHO 33JlaHHOM (DU3UYECKOW MOJIEIbIO,
UCIIONb3Yys (PU3UYECKHUE 3aKOHBI U MIPUHIIUIIBI, HA OCHOBE aHaJlh3a YCJIOBUS 3aJauu



BbIOMpaATh (PU3UUECKYI0 MOJIENb, BBIACIATh (PU3NYECKUE BETUYUHBI U (POPMYIIBI,
HEOOXOoANMBIE ISl €€ pelleHusi, MPOBOAUTh PACUEThl M OIICHWBATH PEANTbHOCTH
MOJyYEHHOTO 3HaUCHUS (PU3NYECKON BETUINHBI;

pelaTh KaueCTBEHHBIE 3a/1a4l: BEICTPAUBATh JTOTHUECKH HEIPOTUBOPEUHBYIO
[ETI0YKY PACCYKIEHUH C OMOpOil Ha HW3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buzndecKue sIBICHU;

UCTIONB30BaTh ~ NpPH  peHIeHMH  y4eOHBIX  3a7ad  COBPEMEHHBIC
MH(POPMAIIMOHHBIE TEXHOJIOTUHU JUISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIH
U TIpEACTaBICHUS y4eOHON M HAYYHO-TOMYJIIPHOW WH(pOpMAIMU, TIOTyYeHHOH U3
Pa3IMYHBIX UICTOYHUKOB, KPUTUIECKH aHATM3UPOBATH TOTydaeMyr0 HH(pOpMaIIHIO;

OOBSICHATH TPHUHIMIIBI JCHCTBUS MAaIlWH, TPUOOPOB W TEXHHUYECKHX
YCTPOICTB, pa3jinyaTh yCIOBUS UX 0€30MaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

NPUBOJNTH MPUMEPHI BKIIAJIa POCCUMCKUX U 3apPYOCIKHBIX YUEHBIX-(DH3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPYXKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHA;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW KU3HU
U1 obecniedeHrs 6€30MacHOCTH MIPU OOpaIlleHUH C PUOOpaMH M TEXHHUYECKUMHU
YCTPOMCTBaMU, JIJIsi COXPAHEHUS 370POBBSI M COOJIOJECHUS HOPM HKOJIOTHYECKOTO
MIOBEJICHUSI B OKpYKAIOIIeH cpelie;

pabotaTh B TpyHIle C BBHIIOJHEHUEM pPAa3IUYHBIX COLHUAIBHBIX POJIEH,
IUTAHUPOBATh pPabOTy TPYMIblL, PAIMOHAIBHO pPACHPENEIsITh OOA3aHHOCTH H
IUTAHUPOBATH JIEATEILHOCTh B HECTAH/IAPTHBIX CUTYAIUsAX, aJ€KBATHO OIICHUBATH
BKJIAJ] KXKJOTO M3 YYACTHUKOB I'PYIIIHI B PEIICHUE PACCMATPUBAEMOM MPOOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KosuyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbl padoThI
pecypchl
Paznea 1. ®PUBUKA U METO/JIbI HAYUYHOI'O ITO3HAHUA
1.1 ®u3MKa 1 METOJIbl HAYYHOTO TIO3HAHUS 2 bubmorexa OK
' FRL YT https:/m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuematitka . https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 A ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHbBI COXpAHEHHUSI B MEXaHUKE 6 1 1 hitps://m.cdsoo.ru/Tf4 1bf72
Wroro no pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnunoreka [JOK
' TEOPHUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBEI TEPMO/MHAMHKN 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
' @da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72




Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
41 DIEKTPOCTATHKA 10 https://m.eds0o.ru/7f41bf72
[TocTosiHHBINM 2neKkTpudecKuil TOK. TOkM B bubnnorexa [JOK
4.2 12
pa3IMyHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE BpeMmst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




11 KVIACC

KosuyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
1 MarunuTtHoe noJie. DIeKTpOMarHuTHas 1 | 3 bubnuoreka [JOK
' AHIYKIHAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUS U BOJIHBI
51 MexaHn4ecKue U JIEKTPOMArHuTHBIE 9 1 bubnuoreka [JOK
' KoJeGanus https://m.edsoo.ru/7f41¢97¢
29 MexaHn4ecKue 1 JIEKTPOMArHuTHBIE 5 1 bubnuoreka [IOK
' BOJIHEI https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [JOK
2.3 O 10 3
R https://m.edsoo.ru/7f41c97c
Wroro no pazgeny 24

Pazgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIbLHOCTHU

31 OcCHOBBI crieManbHON TEOPUU 4 | bubnunoreka [JOK
' OTHOCHUTEIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
. bubnuorexa [IOK
4.1 DNIeMEHThl KBAaHTOBOU ONTUKU 6 hitps://m.cdsoo.ru/Ti41c97c
4.2 Crpoenune aToMa 4 bubnuorexa [IOK




https://m.edsoo.ru/7f41c97c¢

4.3

ATOMHOE SAPO

bubmmoreka [{OK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMHUHU U aCTPOPU3UKU 7 brommorexa [TOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznea 6. OBGOBIIAIOIIEE IOBTOPEHUE

| B o
Hroro no pazneny 4
Pe3epBHOE BpeMmst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE

Ne ara undposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue A op

n/n Bcero u3ydyeHnusi | oOpa3oBaTesibHbIE

padoThl padoTsbI
pecypchl
®du3nKa — Hayka O MPUPO/IE.
1 Hayunrre MeT(})fzm HO?I,)H:)HI/IH 1 bubnmorera [TOK
7 https://m.edsoo.ru/ff0c32e2

OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B

) (hopMuUPOBaHUHN COBPEMEHHON | bubmuorexa [JOK
HAay4YHOM KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JAESATEIbHOCTH JIIOICH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENBHOCTh MEXaHUYSCKOTO | bubnuoreka [JOK
nerokeHusd. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOPEHHUE

4 PaBHOMEpHOE NpAMOJIMHEITHOE | bubnuoreka [JOK
JIBUKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEeHHOE IPsIMOJIMHEWHOE | bubnnoreka [JOK
JIBUKECHUE https://m.edsoo.ru/ff0c372e

6 CBoOoiHOE MageHue. Y CKopeHue | bubnunoreka [JOK
CcBOOOIHOTO MaIcHUS https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHoe 1BUXKEHUE.

7 JIBM>KeHrEe MaTepralbHOW TOYKH 10 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [IpunHiun oTHOCUTENBHOCTH | anmumnes. 1 bubnmoreka [JOK




NHepuuanpHbIe CUCTEMBI OTCYETA.
IIepssiii 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

9 CYIIEPIIO3UIINH cHl. BTOpoii 3aKkoH bubnmorexa LHOK
yrep + OTOP . https://m.edsoo.ru/ff0c3be8
HproTona ais MarepuanbHOM TOUKU

10 Tperuii 3akoH HeroToHa mi1st bubmmoreka [{OK
MaTepUaJIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrotenus. Cuna

11 TsoKecTu. IlepBasg kocMuyeckas bubmmorexa LOK

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

2 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tenaa https://m.edsoo.ru/ff0c3el 8
Cuna tpeaus. Koaddbunuent tpenns.

13 Cuia czn OTI/IBJ‘IGI-(IbI/Iq})I pu ,I[B:IE(GHHH bubmorexa LOK

P P https://m.edsoo.ru/ff0c3f76
TeJa B XKUIKOCTH WU ra3e
[ToctynarenbHOE U BpalaTreibHOE

14 JBIKEHHUE a0COJIFOTHO TBEPOTO Tea. bu6mmoreka [JOK
Mowment cuisl. I1nedo crnel. YeaoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPJIOTO TeJla
Nmnynbc MmaTepralibHOM TOUKH,

L5 CHUCTEMbI MaTepUAIIbHBIX TOUCK. bu6mmoreka [JOK
WMiynbec cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMITynbca. PeakTuBHOE IBH>KEHHE
Paborta 1 MOIITHOCTH CHJIBL.

16 Kunernueckas 3Heprusi MaTepuabHON bu6nuoreka [IOK
Touku. Teopema 06 U3MEeHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKOI SHEPruu

17 [TorenumaneHas 3HEPTHUSL. bu6nmoreka [JOK




[ToTrenumansHast SHEPTHS YIIPYTO
nehopMHUpPOBaHHON TIPYKUHBI.
[loTrenumansHas SHEPTHA TeJa BOIU3U
[IOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe U HEMOTEHIINATIBHBIC
cuiibl. CBsA3b pabOTHI
HETIOTEHIIMAJIBHBIX CHJI C I3MEHEHHEM
MEXaHMYECKOW SHEPTHH CUCTEMBI TEIL.
3aK0oH COXpaHEHHUs MEXaHUYECKOU
SHEPTHUU

bubmmoreka [{OK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota
«MccnenoBanne CBsI3M pabOTHI CHITBI C
W3MEHEHUEM MEXaHUYECKON PHEPTUHU
TeJa Ha IPUMEPE PaCTSKEHUS
PE3MHOBOTO JKT'yTa»

20

KonTtponsHas padoTa o teme
«Kunemaruka. JIlnHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKCHHUST MOJICKYJISIPHO-
KUHETHYECKOH Teopun. bpoyHOBCKOE
nsuxenue. uddysus

bubnuoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep JBUKCHUS U
B3aUMOJICICTBUS YaCTHUL BELIECTBA.
Mogenu cTpoeHHs Ta30B, )KUIAKOCTEH
U TBEPBIX TEI

23

Macca MOJICKYII. KoaunuectBo
BemiecTBa. IloctosHHas ABOFaI[pO

24

TennoBoe paBHOBecue. Temmeparypa
u e€ usmepenue. lllkana remneparyp




Lenbcus

Wneanpusiii raz 8 MKT. OcHOoBHOE

bubmmoreka [{OK

25 ypaBaenne MKT https://m.edsoo.ru/ffOc4fde
AOcoJroTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHEeN KUHETUYECKOM SHEPruun bubnuorexa [JOK
JBAKECHHSI MOJIEKYJI. Y DaBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanpToHA. ["a30BbIE 3aKOHBI
JlaGopaTtopnast pabota

73 «MccnenoBanue 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI
Pa3peKEHHOTO Ta3a»

29 N3omporiecchl B UI€alIbHOM ra3e u ux bu6mmoreka [IOK
rpaguvecKkoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOANHAMHYECKON CUCTEMBI U

30 crioco0On1 €€ m3menenus. Koamuectso bubnuoreka [JOK
TEIJIOTHl U paboTa. BHyTpeHHsst https://m.edsoo.ru/ff0c5952
SHEPrysi OJTHOATOMHOIO UJI€aIbHOTO
rasa

31 Bunael Tenonepenaun Bubmiorexa OK

https://m.edsoo.ru/ff0c5c36
VY nenbHas TEMIOEMKOCTh BELIECTBA.
bu6mmoreka [JOK
32 KonunuecTBo TennoTel npu
. https://m.edsoo.ru/ff0c5¢c36
Teruionepenade. AauadaTHBINA MpoLecc

13 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bu6nuoreka [IOK
IIPUMEHEHNE K U30IIpOoLIECCaM https://m.edsoo.ru/ffOcSefc

34 HeobpaTumocTs mpo1ieccoB B bu6nmoreka [JOK




npupone. Bropoit 3akoH
TCPMOJUHAMHKHU

https://m.edsoo.ru/ff0c6230

[Tpunnun nevicteus u KI1J] terioBoi

bubmmorexa [{OK

35
MAaIlIUHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KI1J{
37 DKOJIOTHYECKHE MTPOOIEMbI
TETUIOPHEPT € TUKH
18 O6o0matomuii ypok «MoJtekynsipHast bubnuoreka [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKI https://m.edsoo.ru/ff0c6938
KounTponbHas pabota no teme
39 «Monexymsipaas puzrka. OCHOBBI bubmorexa OK
YA ’ https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMHUKI
40 [TapooOpazoBanre U KOHICHCAIIHSL. bubnuoreka [IOK
Hcnapenue u kurneHne https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTEIbHAS
41 BJIAKHOCTH BO3ayxa. HackleHHbli bubmorexa HOK
Aya. HACHIH https://m.edsoo.ru/ff0c64d8
nap
Trépnoe Teno. Kpucrammyeckue u
4 aMmopdHbIe Tea. AHU30TPOITHS bubnnoreka [JOK
CBOMCTB KpHCTaLIOB. Kuakue https://m.edsoo.ru/ff0c65f0
Kkpuctayyibl. CoBpeMEHHbIE MaTepUAIIbI
[1naBneHue U KpUCTATUIA3AIIHSL.
43 VY nenbHas TemoTa MIaBICHUSA bubmorexa HOK
A ’ https://m.edsoo.ru/ff0c6708
Cybnumarus
bu6mmoreka [JOK
44 YpaBHeHHE TEIIOBOTO OamaHca
p https://m.edsoo.ru/ff0c6820
45 DneKkTpu3aius Tei. DNeKTPUIECKUI bubnmoreka [JOK

3apsn. Z[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ff0c6bcc




3aps0B

[IpoBOAHUKH, TUATEKTPUKU U

46 MOJIYIIPOBOIHUKH. 3aKOH COXPaHEHUS bubnmorexa LHOK
yip ) P https://m.edsoo.ru/ff0c6bcc
ANEKTPUUECKOTO 3apsia
B3aumoneiicTBue 3apsiioB. 3akoH
47 Kynona. ToueyHEIN dIIEKTPUYECKUI bubnmorexa LOK
Y ' p https://m.edsoo.ru/ff0c6cesd
3apsin
Hanpssk€HHOCTB 2IEKTPUYECKOTO
43 nons. [IpuHnmn cyneprnosunun bubnuoreka [IOK
AIEKTpUYECKUX nojen. Jlnnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaboTa cun a7eKTpoCTaTHIeCKOTO
49 noid. [Torennuman. PasHocts bubmorexa HOK
' . hitps://m.edsoo.ru/f0c6f00
MOTEHIINAIOB
[IpoBOHUKH U TUATEKTPUKU B
50 3JIEKTPOCTATHYECKOM IIOJIE bubmorexa HOK
p ’ https://m.edsoo.ru/ff0c7018
Jusnexkrpudeckas NpOHUIIAEMOCTh
bu6mmoreka [JOK
51 OnexTpoéMkocTh. KoHIeHcaTo
p a p https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO
52 KOHJIeHcaTopa. JDHEPrus 3apssKeHHOTO bubmmorexa [IOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 JlaGopatopHas pabota "HU3mepenue
NIEKTPOEMKOCTH KOHJeHcaTopa”
[IpuHIMIT NENCTBUSA U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMPOBAILHOTO

ammapara, CTpyiHOIro IpuHTepa.
DnexTpocTaTH4ecKas 3alluTa.




3azemiieHHEe IEKTPONPUOOPOB

55

DNEeKTPUYECKUH TOK, YCIOBUS €TO
cyuiectBoBaHus. [IocTOSIHHBIN TOK.
Cuna toka. Hanpsbkenue.
Conpotusnenue. 3akon Oma Jist
ydacTka Lenu

56

[MocnenoBarensHOE, MapauIeIbHOE,
CMEIIaHHOE COeIMHEHHE
npoBoAHUKOB. JIabopaTtopHas pabora
«3ydeHne cMEIanHOTO COCTUMHEHUS
PE3UCTOPOBY

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

57

PaboTa 1 MOIITHOCTH AIIEKTPUUECKOTO
ToKa. 3akoH J[xoynsa-Jlena

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 OJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopartopHas pabora
«3mepenue DJ1C ucTouyHnka Toka 1
€ro BHYTPEHHETO COMPOTUBIICHUD)

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

59

DneKTpOHHAas TPOBOAUMOCTD TBEPABIX
METaJIOB. 3aBUCUMOCTD
COMPOTHBIICHUS METAIIJIOB OT
Temreparypbl. CBEpXIpOBOAUMOCTh

60

ONEKTpUUECKUI TOK B BaKyyMe.
CBoJicTBa AIIEKTPOHHBIX ITyYKOB

61

[TomynpoBOAHUKH, UX COOCTBEHHAs U

pUMecHast mpoBoauMocTh. CBoiicTBa
p—n-nepexoja. [loynpoBogHUKOBBIE
puOOpHI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae




DNEeKTpUUYECKUH TOK B pacTBOpax U

6 pacIiaBax 3JeKTPOJIMTOB. | bubnuorexa [JOK
DNEKTPOTUTHYECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DneKTpoau3
DNEeKTPUYECKUN TOK B raszax.

63 CamocTosaTenbHbIN 1 | bubnuorexa [JOK
HECAMOCTOSITENbHBIN pa3psia. MosHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubnuoreka [IOK
npuMeHeHue. [IpaBuia TeXHUKN https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok | bubmuorexa [JOK
«ONEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponsHas padoTa o Teme

66 «Qnekrpocraruka. [locTossHHBIN | bubnuoreka [JOK
aieKkTpuueckuii Tok. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3JIMYHBIX CPEAAX»

67 PesepBHbiit ypok. KonTposibHas | bubnuorexa [JOK
pabota no Teme "DnekTpoauHamMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O6o0maromumii ypok | bubnunoreka [JOK
no temam 10 kacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 63
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11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
[
Jlj;-n Tema ypoxa Bceero Kontpobusie | Hpaxrireckie i[:;:eﬂl/lﬂ :)I;I:al:())l';l;feﬂbﬂble
padoTsI padoThbI pecypest
[TocTostHHBIE MAarHUTHI B X

| B3auMo/jieiicTBe. MaraHuTrHoe 1oJie. | bubmmoreka [{OK
Bexrop mMarHuTHON MHAYKIMH. JINHAK https://m.edsoo.ru/ff0c9778
MAarHUTHOW WHIYKIIHH
MarauTHO€ 10Jie MPOBOJIHUKA C

) TokoM. OmbIT Dpcrena. | bubmuorexa [JOK
B3anmopaericTBue mpoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue | 1 bubnuoreka [IOK
MarHUTHOTO NOJIS KaTYIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TOJISl HA
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopHas pabota | | bubnuorexa [JOK
«HccnenoBanue aecTBUs https://m.edsoo.ru/ff0c9acO
MIOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»

JlelicTBME€ MarHUTHOTO IOJIS HA

5 JBUKYILYIOCS 3apsSKEHHYIO YacTHILY. | bubnuoreka [IOK
Cuna Jlopenna. PaboTa cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarHuTHas uHAYKus. [Totok

6 BEKTOpa MarHuTHOM uHAyKuMu. IC 1

HHAYKIHUU. 3akoH QJICKTpOMar HUTHOM




nHaykuuu Papanes

Jlaboparopuas paboTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN»

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

NuayKTuBHOCTS. SIBIEHUE
camonHaykuuu. DJ1C caMOMHAYKIUY.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE MOJIe

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

TexHnueckue ycTpoicTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCcTHL],
MHIYKIIMOHHAs I1eYb

10

O6o0maromuii ypok «MarautHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTtponbHas padoTa o teme
«MarauTHo€ I0JI€E.
DneKTpOMarHuTHasK UHIYKIIUS

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

12

CB0OOOTHBIE MEXaHUYECKUE
konebanus. 'apmMoHnyeckue
KosnebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHHi.
[IpeBpanienue sHepruu

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

13

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepro/ia Majblx KojeOaHuii rpy3a Ha
HUTH OT JUIMHBI HUTHU U MacCChl Tpy3a»

14

Konebarenbublit KoHTYp. CBOOOIHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb820




OJICKTPOMArHUTHBIC KoJieOaHus B
nacaJibHOM KoJie0aTeIbHOM KOHTYpC.
Amnanorus MCKIAY MCXaHUYCCKUMHU U
OJICKTPOMArHUTHBIMU KoJIe0aHUSIMHU

15

®opmyna ToMmcoHa. 3aKoH
COXpPaHCHUSA SHECPIrur B HACAJIbHOM
KoJIe0aTeIbHOM KOHTYpE

bubmmoreka [{OK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyxarommx
KoJeOaHusax. BelHyKIeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3oHanc.
BI)IHY)K)IGHHI)Ie BHGKTPOMaFHI/ITHI)IC
KOJIeOaHus

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

17

[Tepemennsbiii Tok. CHHYCOUIATBHBIN
MepeMeHHbINA TOK. MOITHOCTD
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JefcTByIolIee 3HAaUeHHE CUITBI TOKA U
HaIpsHKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. IIponssocTso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

19

YCTpOHCTBO U IPAKTHYECKOE
MIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHepaTopa NEPEMEHHOIO TOKA,
JIMHUH dJIEKTpoIepe1ad

bubmuoreka [JOK
https://m.edsoo.ru/ffOcc324

20

OKOJIOTUYECKHE PUCKHU ITPU
IIPOU3BOJICTBE AIIEKTPOIHEPTUU.
KynpTypa ncnonpzoBanus
JIEKTPOIHEPIHH B TOBCEAHEBHOM
KU3ZHU




Mexannueckue BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuon. CkopocTh

bubmmoreka [IOK

21 pacrpocTpaHeHus U JUINHA BOJIHBI. https://m.edsoo.ru/ffOccaS4
[Toniepeunsie U TPOI0JIBHBIEC BOTHBI
2 3ByK. CkOopoCTh 3ByKa. [ pOMKOCTh bubnuorexa [JOK
3ByKa. BoicoTa ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHBIE BOJHBI, UX
23 CBOICTBa U ckopocTh. [Ikana bubmorexa HOK
https://m.edsoo.ru/ffOccfe0
ANEKTPOMArHUTHBIX BOJIH
[IpuHIATIB paTOCBS3U U
24 TeneBuaeHus. Pa3Butre cpencTs
cBs3u. Pagnonokanus
)5 KonTtponsHas padota «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEHHE
26 CBETa B OJJHOPOJIHOM cpejie. bubnunoreka [JOK
ToueuHslit UICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBeta. 3aKOHbI
27 oTpaxkeHusd cBeTa. [loctpoenue bubmorexa HOK
. https://m.edsoo.ru/ffOcd4e0
M300pakeHU B IJIOCKOM 3epKalie
[Ipenomiienue csera. [lonHoe
)3 BHYTpeHHee oTpakeHue. IIpenenbHbin bubnuorexa [IOK
YI'0JI IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7{6
OTpPaKEHUS
29 JlaGopatopHas pabora «3mepenue bubnuoreka [IOK
IOoKa3aTeJIsl IPEJTOMIIEHHS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [locTpoeHne n300paxxeHuit B bubnmoreka [JOK




nuH3e. PopMylia TOHKOM JIMH3HI.
YBenuueHue JuH3bI

https://m.edsoo.ru/ffOcddl e

Jlaboparopuas paboTa

31 «MccnemoBanue CBOMCTB
M300paXeHUH B JIMH3AX)
Hucnepcus cBera. Co>XHBIA COCTaB
1 6enoro csera. L{Bet. JJabopaTtopHas
pabora «Habmroenue aucrepcuu
CBETa»
3 WNnrepdepenmus creta. dudpaxuus bubnuoreka [JOK
ceerta. [ludpakunonnas peméTka https://m.edsoo.ru/ff0ced22
34 [Torepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [JOK
[Tonspuzanus cBera https://m.edsoo.ru/ff0cf02e
35 Onrtuueckue MpuOOPHI U YCTPOUCTBA U
yCIIOBHUSA WX 0€30MaCHOT0 MPUMEHEHUS
['panupl MPUMEHUMOCTH
36 KJIacCMYeCKOM MexaHukH. [locTynarsl bubnuoreka [JOK
CIICIMAIbHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeqeHne BpeEMEHH U COKpallleHHe Bubmiorexa OK
p P https://m.edsoo.ru/ffOcfa4?2
JUTMHBI
DHeprusi ¥ UMIYJbC PEISITUBUCTCKON
38 ‘IaCTI:/H_ILI CB$I3Ly Macfbl C PHEprueu u bubmorexa LIOK
’ p https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUsl MOKOS
KonTtponsHas padora «OnTHKa.
. bubnuorexa [IOK
39 OcHOBBI cnienMaNbHOM Teopun

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0




®otoubl. opmyna [Tnanka. Dueprus

bubmuoreka [JOK

40
¥ UMIyIbC PoTOoHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE Eu6 [IOK
HOIHOTEKA
41 otodddexra. OmwiTe! A. .
¢ o https://m.edsoo.ru/ff0cffc4
CrojieToBa
3akonbl poTodrpdexra. YpaBHeHue
42 OliHmTeiHa g gotosddexra brmmorexa [TOK
. ' https://m.edsoo.ru/ff0d015¢
«Kpachas rpanuna» porospdexra
Hasnenne ceera. OnbiTol I1. H.
43 JlebeneBa. XUMHUYECKOE AEHCTBHUE bubmmorexa [OK
AeBa. A hitps://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckune ycTpoiucTBa u
m MPaKTUYECKOE MMPUMCHEHHE:
dhoToreMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenne 3agau mo reme «JI€MEHTBI bubnuoreka [JOK
KBAHTOBOM ONTHKIY 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 Mojaenb aToMa
bubnuoreka [JOK
47 IToctynater bopa
Y p https://m.edsoo.ru/ff0dOafa
W3nayuenue u nornoienre (hOTOHOB
48 i} I/I}ll'lqe €X0Jle aToMa C O H(;I;O OBHSI bubmorexa [IOK
p p A . A yp https://m.edsoo.ru/ff0dOafa
SHEPruM Ha Apyroil. Buasl criekTpos
BoanoBbIe cBOMcTBa yacTUll. BOJIHEI
. bubmuoreka [JOK
49 ne bpoiina. KopnyckynspHo-

BOJIHOBOM AyaJnu3M. CrnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8




BBIHY>KACHHOC U3JTYyYCHUC

50

OTKpbITHE PAIMOAKTUBHOCTH. OTIBITHI

Pesepdopmaa no onpeznenenuto cocraBa

PAaAOAaKTUBHOI'O U3ITYUCHUS

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

51

CoiicTBa anbda-, 6era-, ramma-
n3inydeHus. BousHue
PaMOAaKTUBHOCTH HA KUBBIC
OpPTraHU3MBI

52

OTKphITHE TPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. ['aMma-uziydeHue

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

53

DHeprus CBs31 HYKJIOHOB B sijIpe.
Snepubie peakuuu. AnepHbii
peakrtop. [IpoGrembl, TepCIEKTUBHI,
9KOJIOTUUYECKHE ACTICKTHI SIICPHOM
SHEPTETUKHU

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

54

DyieMeHTapHble YacTullbl. OTKPBITHE
Mo3UTpoHa. MeToabl HAOMIOACHUS U
pEerucTpaiyy IeMEHTAPHBIX YACTHII.
Kpyrasiit cton «®yHaameHTanbHbIe
B3auMo/ieiicTBus. EquHCTBO
(bu3n4ecKoil KapTHHBI MUPay»

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

55

Bun 38é3nnoro Heda. Co3Besaus,
SIPKUE 3BE3/1bl, IUIAHETHI, UX BUAUMOE
nBmkeHne. CoJIHEUHAsT cucTeMa

56

Connue. ConHeuHast akTUBHOCTb.
Ncrounuk sneprun CoJiHLA U 3BE3]T




57

3BE3/1bl, NX OCHOBHBIE
XapaKTePUCTHKU. 3BE3/IbI TIIaBHOU
MOCJIeIOBATeILHOCTH. BHYTpeHHEE
cTpoenue 38€3/1. CoBpeMEHHbIE
MIPEJICTABJICHHS O TIPOUCXOKICHUU U
spororuu CoHIIa U 3BE3]

58

Mneunsiii [Iyre — Hama I'anakTuka.
[Tonoxenue n apmxenue CoyiHLA B
lNamaktuke. ['anmaktuku. Y€pHbie
JBIPBI B IPAX TATAKTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bospmoro B3peIBa.
PennkroBoe nznydeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acTpPOHOMUU

61

KonTtponbHas padoTa «D1eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKU»

62

O6o06matomuii ypok. Ponb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax IesaTeTbHOCTH
yeJioBeKa

63

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

64

O6o6maromuit ypok. Posb
¢u3nveckoit Teopun B GopMUpOBAHUH
npeacTaBiIeHuit o puzndeckoi
KapTUHE MHUpa




Ob6o6maromuii ypok. Mecto
(bu3n4ecKoil KapTUHBI MHpa B 001IeM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE
66 PesepBHBbIl ypok. MarautHoe noJe. |
DNeKTpOMarHuTHas UHAYKLNS
PesepBHblit ypok. Ontuka. OCHOBBI
67 CrielMagIbHON TEOpUHU 1
OTHOCHUTENILHOCTH
Pesepnbiit ypok. KBantoBas ¢usuka.
bu6moreka [IOK
68 DneMeHThl aCTPOHOMUU U 1
https://m.edsoo.ru/ff0d1784
acTpou3NKI
OBIIEE KOJJMYECTBO YACOB I1O 63
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YYEBHO-METOINUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
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METOANYECKHUE MATEPHUAJIbBI JIS1 YUUTEJIA
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