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INOACHUTEJIBHASA 3AIIMCKA

[IporpamMa mo ¢u3uke 0a30BOr0 ypOBHS Ha YPOBHE CpeIHEro oOIero obpa3oBaHus
pazpaboTaHa Ha OCHOBE TMOJOXEHHH U TpeOOBaHMH K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
oOpa3oBaTenbHO# mporpammel, npeactaBieHHbXx B @T'OC COO, a Takxke ¢ yuérom QenepaibHON
paboueii mporpaMmbl BOCIIMTAaHUS U KOHUEHIMH MpernoaaBaHus ydeOHoro npenMera «Dusmnka» B
oOpa3oBaTenbHbIX  opraHm3anusx  Poccuiickoir  @exnepanuu,  pealu3ylOUMX  OCHOBHBIE
o0pa3oBaTelibHbIE IPOTrPAMMBI.

Copneprxanuie mporpamMmbl o (U3MKE HarpaBieHO HA (OPMHPOBAHUE €CTECTBEHHO-HAYUHOU
KapTUHBI Mupa oOyuaromuxcs 10—11 kimaccoB mpu oOydeHun ux (pusmke Ha 0a30BOM ypOBHE Ha
OCHOBE CUCTEMHO-JESTEILHOCTHOTO noaxo/a. [Iporpamma mo ¢usmke cooTBETCTBYET TPeOOBAHUSAM
OI'oC COO Kk MIaHUPYEMbIM JIMYHOCTHBIM, MPEAMETHBIM M METANpPEAMETHBIM pe3yJibTaTaM
00y4YeHHs, a TAKXKE YYHUTHIBAET HEOOXOJMMOCTh peajH3alli MEXIPEIMETHBIX CBs3ell (puszuku c
€CTECTBEHHO-HAYYHBIMU Y4eOHBIMH IIpeaMeTamMu. B Hell onpenenstoTcs OCHOBHBIC 1ENTU U3yUYSHHS
¢u3uKN Ha ypOBHE CpEIHEro o0Imero oopa3oBaHuUs, IUIAHUPYEMBbIE PE3yJIbTaThl OCBOCHUS Kypca
(buU3KKY: THYHOCTHBIC, METANPEAMETHEIE, IPEAMETHBIE (Ha 6a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UTAHUPYEMbIE Pe3yNbTaThl OCBOCHHUS Kypca (U3HKUM Ha 0a30BOM ypOBHE, B TOM YHUCIE
IpeIMETHBIC PE3yIbTAThI MO r0JIaM O0yUYEHUS;

e coziep>kanue yueOHoro npeamera «Du3ukay 1o rogaM o0ydeHHU .

®dusnka Kak Hayka O Hanbosee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYIAsA B Ka4eCTBE YYEOHOTO
mpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKIaJ B CHCTEMY 3HAaHUN 00 OKpYKaloIIeM MHpE.
HIkonbHBINA Kype PU3UKH — CHCTEMOOOPa3yIONIU sl €CTECTBEHHO-HAYYHBIX y4EOHBIX MPEJAMETOB,
MOCKONIBKY (PU3UYECKHE 3aKOHBI JIE)KaT B OCHOBE TMPOIIECCOB U SIBJICHHM, M3y4aeMbIX XHUMHEH,
ouosnoruei, pusmyeckoi reorpadueit u actponomuei. Mcnonb3oBaHue M aKTUBHOE NMPUMEHEHHE
¢u3nyeckux 3HAHWN OmpenaesseT XapakTep U pa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTMHA B cdepe
HHEPreTHKHU, TPAHCIOPTa, OCBOECHHUS KOCMOCA, IOJIyYE€HUS HOBBIX MAaTepUaloB C 3aJaHHBIMU
cBoiicTBaMM U Ipyrux. M3ydyenue pU3MKu BHOCUT OCHOBHOM BKJIaJ B ()OPMHUPOBAHHE €CTECTBEHHO-
HAayYyHOW KapTUHBI MHpa oOydaroumxcs, B (pOpMHUpOBAaHUME YMEHUN MPUMEHSTHh HAay4HbI MeETOx
MO3HAHUS MPU BHIMIOJTHEHUN UMU Y4eOHBIX HCCIIeIOBAaHUM.

B ocHoBy kypca (u3uku 171 YpOBHSI CpEIHETO OOIIEero oOpa3oBaHUs TOJIOKEH Ps UICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yerocmnocmu. B cOOTBETCTBUU C HEW KypcC SBIISETCS JIOTMUECKHU 3aBEpUIEHHBIM, OH
COJICPXKHUT MaTepual M3 BCEX pa3leNoB (U3MKH, BKIIOYAET KaK BOIPOCHI KJIACCHUYECKOW, Tak U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuszayuu. B cOOTBETCTBUM ¢ Hel Marepuai Kypca (U3MKH OObEAMHEH BOKPYT
¢busnueckux teopuil. Benymmum B Kypce sBisieTcst GopMHUpOBaHUE MPEICTABICHUNH O CTPYKTYPHBIX
YPOBHSIX MaTe€pUH, BELIECTBE U IOJIE.

Hoesn cymanumapuzayuu. BEE peanmzanus npeanosiaraeT MCHOJIb30BaHUE T'yMAaHUTApPHOIO
noTeHIHaza pU3NUecKod HayKH, OCMBICICHUE CBSI3U Pa3BUTHSA (U3HMKU C pa3BUTHEM OOIECTBa, a
TaK)k€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMH U SKOJIOTMUECKUMHU ITpodieMaMu.

Hoesn npuxnaonoi nanpagnennocmu. Kypc Gpu3uku mpeamnosiaraer 3HaKOMCTBO C IIHPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHUN U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonoeuzayuu peanusyercs IMOCPEICTBOM BBEJCHHMS JJIEMEHTOB COJEpiKaHU,
MOCBSIIEHHBIX JKOJOTMYECKUM MpOoOJIeMaM COBPEMEHHOCTH, KOTOpPBIE CBS3aHbl C PAa3BUTHUEM
TEXHUKUA U TEXHOJIOTHH, a Takke 00CYXKAECHUs MpOoOJieM PalMOHAIBHOTO MPUPOAONOIL30BAHUS U
9KOJIOTMYECKOl 0€30MacHOCTH.

CrepKHEBBIMH D3JIEMEHTaMH Kypca ()M3MKM Ha YpOBHE CpeaHero ooOmiero oOpa3oBaHus
SABISIIOTCSL  u3nueckue Teopun (PpopMUpOBaHUE TMPEACTABICHUNH O CTPYKTYpE MOCTPOCHUS
¢usuueckoil Teopuu, ponu (yHIAMEHTAIBHBIX 3aKOHOB W MPHUHIMUIIOB B COBPEMEHHBIX
MPEJICTABICHUSX O MpPHUPOJE, TPaHMIAX MHPUMEHUMOCTU TEOpHHl, Ui OMHCAHMSI €CTECTBEHHO-
HAyYHBIX SIBJICHUH U IPOLIECCOB).

CucTeMHO-IeATENbHOCTHBIA MOAXO0/ B Kypce (DM3UKU peau3yeTcsl Mpexae BCero 3a Cu&T
OpraHu3allii SKCIIEPUMEHTAIbHON JAedaTenbHoCTH oOywaromuxcs. [lyis 6a30Boro ypoBHs Kypca
GU3UKM — 3TO HCIOJIb30BAHUE CUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX AKCIEPUMEHTOB U



7a0opaTopHbIX pabOT, KOTOpble B MmporpamMme No (u3Mke oOBeAWHEHBI B OOIMIMHA CIUCOK
YUEHUYECKUX MPaKTUYECKUX paboT. BrigeneHune B ykazaHHOM IepedyHe J1IabopaTOpHBIX pPadoT,
IOPOBOJUMBIX JUISI KOHTPOJII W OLEHKH, OCYIIECTBISETCS YYaCTHHKaMH 0Opa3oBaTelIbHOTO
mpouecca UCXoas U3 0coOEHHOCTEW IJIaHUPOBAHHUS M OcCHalleHus kabunera ¢usuku. [lpu sTom
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUMMHCA YMEHHSIMU TPOBOAMTH KOCBEHHBIC H3MEpEHUS,
UCCJICIOBaHMSI 3aBUCUMOCTEH (PU3MYECKMX BEJIUYMH M TOCTAHOBKY OIBITOB IO TMPOBEPKE
IPEJJIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHue yaemnsieTcsl pelieHnIo pacyETHBIX U KaueCTBEHHBIX 3a1a4. [Ipu aTom mms
pacu€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCA 3a/a4dl C SIBHO 3aJIaHHOW (PU3UYECKOW MOJEIBIO,
MO3BOJIAIOIINE MTPUMEHSTh U3yYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjelnia Kypca,
TaK U UHTETPUPYs 3HAHUS U3 Pa3HbIX pa3zenoB. [ljid KauecCTBEHHbBIX 3aja4 IPUOPUTETOM SBIISIOTCS
3aJaHusl HA OOBSICHEHHE MPOTEKaHUs (GU3NYECKUX SIBICHUN U MPOLECCOB B OKPYXKAIOIIEH KU3HU,
TpeOyromue BeIoopa (pu3ndeckoid MOICIH JIJIS CUTYaIlllH MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuM ¢ TpeboBanusmMu GI'OC COO k MaTepHaIbHO-TEXHUYECKOMY 00€CIIeUEHHUI0
yaeOHOoro mporecca 6a30BbIH ypOBEHb Kypca (U3HKH Ha YPOBHE CPEIHEro 00Iero oopazoBaHus
JMOJKEH U3ydaTbCsi B  YCIOBUSX [pPEIMETHOro KaOuHeTa (U3MKUM WM B YCJIOBHSIX
MHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAyYyHOro mukia. B kabuHere ¢u3uku
JOJKHO OBITh HEOOXOAMMOE J1abopaTOpHOE OOOpYIOBaHHME [IJISl BBHIMOJHEHHS YKa3aHHBIX B
nporpaMme 1o GU3MKe YYCHHYECKHX MPAKTUIECKUX padoT U IEMOHCTPAIIMOHHOE 000pYyIOBaHHE.

JemoHcTpaninoHHOEe  OOopynoBaHue (GOpMUPYETCS B COOTBETCTBHM C  IPHUHIIUIIOM
MUHUMAaJIbHOM JOCTATOYHOCTU M 0OecredyuBaeT IMOCTAHOBKY IE€PEUUCIIEHHBIX B MpOrpamMme I0
bu3MKe KIIOYEBbIX JAEMOHCTpAllMid JJs MCCIENAOBAaHUS HM3YyYaeMBIX SBJICHHUN U TPOIIECCOB,
IMIIUPUYECKUX U PYHIAaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaboparopHoe 0O0opyaoBaHHE ISl YICHUUYECKUX MPAKTUUYECKUX paboT popMuUpyeTcs B BHIE
TEMaTHYECKUX KOMIUIEKTOB M oOOecreuuBaeTcss B pacuéTe OJHOr0 KOMIUIEKTa Ha JBYyX
oOyyaromuxcs. Temarudeckue KOMIUIEKTBI J1a0OpaTOpHOro OOOPYAOBaHHS JOJKHBI  OBITh
MIOCTPOEHbI HAa KOMIUIEKCHOM HCIOJb30BaHUU AHAJOTOBBIX M LU(POBBIX NPUOOPOB, a TaKXKe
KOMIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUE HU(POBBIX Ta00OPATOPHIA.

OCHOBHBIMU LEJIIMU U3Y4YEHUS PU3UKU B 00IIIEM 00pa30BAHUU SBIISIOTCS:

e GopMHpOBaHUE UHTEpECA U CTPEMIICHHS O0YYaroIMXCs K HAyYHOMY HU3YYEHHUIO MPUPOIBI,
pa3sBUTHE UX UHTEIJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTAaBIEHUN O HAydyHOM METOAE€ IMO3HaHus U  (popMHpoBaHUE
HCCJIEIOBATEIBCKOTO OTHOIIECHHUS K OKPYXKAIOIIUM SIBICHUSM;

¢ GOopMHpOBAHHE HAYYHOTO MHUPOBO33PEHUs KaK pe3yibTaTa H3y4eHHs OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTATBHBIX 3aKOHOB (PU3UKH;

e GopMUpOBaHUE YMEHHUI OOBSACHATH SIBJICHMSI C HMCIOJIb30BAaHHUEM (PU3UUYECKUX 3HAHUN U
HAyYHBIX JIOKA3aTEIbCTB;

e (hopMHpOBaHNE MPEICTABIECHUN O POJU (DU3UKHU IS Pa3BUTHS APYTUX €CTECTBEHHBIX HaYK,
TEXHHUKHU U TEXHOJIOTHI.

JocTiwkenne 3THX Ieneill obecreuynmBaeTcs pelIeHHEM CIEAYIOUIMX 33Jad B Ipolecce
M3y4deHus Kypca (U3NKU Ha YPOBHE CPETHETO 00IIero 0opa3oBaHusI:

e IpuOOpeTEeHNE CUCTEMbl 3HAHUH 00 o0mMX (U3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPUSX, BKIIOYAsT MEXaHUKY, MOJEKYISIPHYIO (DU3UKY, dTEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U
AIIEMEHTHI acTPOU3UKY;

e GopMHpOBaHHUE YMEHUN MPUMEHATh TEOPETUUECKUE 3HAHUS I OOBSCHEHUs (PU3MUYecKHX
SIBIICHUH B TIPUPOJIE U [Tl IPUHATHS MPAKTUYECKUX PEIICHUI B TIOBCETHEBHOM KU3HU;

® OCBOEHHUE CIOCOOOB pELICHUS Pa3IMYHBIX 3a/1ad C SIBHO 33aJaHHOW (PU3NYECKOM MOJEINbIO,
3a1a4, TOAPa3yMEBAIOIIUX CAMOCTOSITEIbHOE CO3/aHue (PU3MYECKOW MOJAENH, aJeKBaTHOU
YCIIOBHSIM 33]1a4H;

® OHUMaHHE (U3UUYECKUX OCHOB W MPHUHILMUIIOB JACHCTBHUS TEXHHYECKHX YCTPOWCTB H
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENY;

® OBJIAJICHUE METOJAaMH CaMOCTOSITEIbHOTO IIJIAHUPOBAHUS W MPOBEACHUS (U3NUYECKUX
SKCIIEPUMEHTOB, AaHalM3a M MHTEpOpeTanuud HHGOpMalUU, OIpeneieHHs] JIOCTOBEPHOCTU
MIOJIyYEHHOTO PE3yJIbTaTa;



® CO3JJaHME YCIOBUM Ui PA3BUTHUS YMEHUU IIPOEKTHO-HCCIENOBATEIILCKOM, TBOPYECKOMU
JESITEIIbHOCTH.

Ha w3ydenne ¢usuku (0a30BBIA ypOBEHb) Ha ypOBHE cCpeaHero oOIero oOpa3oBaHUS
otBoauTcs 136 gacoB: B 10 kiacce — 68 gacoB (2 vaca B Henento), B 11 kimacce — 68 yacoB (2 vaca B
HEJIEIIO).

[Tpennaraemerii B mporpamme 1mo (U3MKe MepeueHb JTa0OpPaTOPHBIX U MPAKTHUYECKUX pPaboT
ABIISIETCS. PEKOMEHIOBAaHHBIM, YUUTENb JellaeT BbIOOP MpOBEACHUS JIaOOPATOPHBIX PadOT U OIBITOB

c y4€TOM VHIMBUYaJIbHBIX ocoOeHHOCTEN 00y4aroIuxcsl.
COJAEP)KAHUE OBYYEHUA
10 KUIACC

Pazgen 1. ®u3uka U MeTOAbI HAYYHOT'0 MO3HAHUS

®usuka — Hayka O npupone. Haydnble MeToabl IO3HAHMS OKpyXKarouero Mupa. Pousb
SKCHEPUMEHTA U TEOPUH B IIPOLECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PUBHKE.

MonenupoBanue (U3NYECKUX SBICHHA W mporeccoB. Hayunele rumote3sl. dusndeckue
3aKOHBI ¥ TeOpUH. | paHUIIBI TPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB. IIpHHIINUIT COOTBETCTBUSL.

Pomp m mecro ¢usuku B (HOPMHUPOBAHMM COBPEMEHHOW HAaydyHOW KapTHHBI MHpa, B
IIPAKTUYECKOHN AEATEIbHOCTH JIIOIEH.

Jlemoncmpayuu
AHaoroBblie U TU(POBBIC H3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYMKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe nBrxeHHe. OTHOCUTEIbHOCTh MEXAaHUUECKOT0 JBHKEHUs. CUcTemMa OTCUETa.
Tpaexropus.

[Tepemenienne, CKOpPOCTh (CpedHsii CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpPEHUE
MaTepUaIbHOM TOYKH, MX TPOEKIIMH HAa OCH CHUCTeMbl KoopauHaT. Clo)KeHue TepeMelieHud
CJII0’KEHHE CKOPOCTEM.

PaBHOMEepHOE W paBHOYCKOpEHHOE WPSMOJIMHEWHOe JBkKeHue. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, MYyTH U NEPEMEIICHHUS MaTEPUAIbHON TOUYKH OT BPEMEHH.

CBoboaHoe majieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuHnelinoe nBukeHue. /[BUkeHne MaTepuanbHONW TOYKU MO OKPY>KHOCTH C MTOCTOSIHHOM
M0 MOJYJIIO CKOPOCTHIO. YTJIOBasi CKOPOCTh, JMHEHAsE CKOpOCTh. [leproa u yacToTra oOpaiieHus.
LleHTpoCTpEMUTENBHOE YCKOPEHHUE.

TexHU4YeCKHe YCTPOMCTBA U MPAKTUUYECKOE MPUMEHEHHE: CIHIOMETp, IBM)KCHHE CHApSIOB,
LEMHbIE U peMEHHbBIE TIEpPEeIayn.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, UILUTFOCTPALIMS KHUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpa3zoBanue NBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HabGnronenue aBuxeHus Tena, OpOIeHHOTO MO YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOIHOTO MaACHHUS.

HampaBnenue ckopocTy npyu ABMKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuenne HepaBHOMEPHOTO BYXKCHHUS C IIEJIBIO OTPEETICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIECHUS MEXKIY MYTSMHU, TPOWIEHHBIMU TEJIOM 3a IMOCJEI0BATEIbHBIC
pPaBHBIE IPOMEKYTKH BPEMEHHU ITPH PABHOYCKOPEHHOM JABUKEHUU C HAYAJIbHOM CKOPOCTHIO, pAaBHOU
HYIIIO.

N3ydenune ABUKEHUS apuKa B BI3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Tea, OPOIICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunuun orHocutensHocTy [amwited. Ilepssiii 3akoH Hbrorona. MHepruanbHbIE CUCTEMBI
OTCUY€TA.



Macca Ttena. Cuna. IlpuHuun cynepnosunuu cui. Btopoit 3akon Herorona mns
MaTtepualibHOM TOUku. TpeTuit 3akoH HbroToHa 1711 MaTepuaibHbIX TOYEK.

3akoH BceMupHoOro Tsarorenus. Cuna tsbkectu. [lepBas kocMHuueckasi CKOPOCTb.

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

Tpenue. Buasl Tpenust (mokosi, ckoyibkenust, kaueHus). Cuna tpenusi. Cyxoe tpenue. Cuna
TpEeHHsI CKOJIbKEHUs U cuia TpeHus nokos. Kosdduument tpenus. Cuiia cOmpoOTUBICHHS IPH
JBI>KEHUU TEJIa B )KUIKOCTH WJIU rase.

[ToctynarensHoOe U BpaliaTeiabHOE ABMKEHHE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CHJIbI OTHOCUTENIBHO OCH BpauleHud. 1lnedo cuibl. YciioBus paBHOBECUS TBEPIAOTO
Tena.

TexHuueckue yCTpOWCTBA U MPAKTHUYECKOE NPUMEHEHHE: TMOJIIUIHUKHA, JIBUKCHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHuE Macc B3aMMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CroxxeHue Cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AepOopMaliuH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOIbEME U NaJACHUU.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHHUSI.

VYcnoBust paBHOBecusl TBEPAOTro Tesa. Buibl paBHOBeCHSI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3ydenue ABM>XeHUs OpycKa MO HAKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YOPYTOCTH, BO3HHKAIOIIUX B TPYXHWHE M PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3aKkoHbl COXpaHEHUA 6 MEXAHUKE

Nmmynsc MaTepuanbHOM TOYKU (T€a), CUCTEMBbl MaT€pUaIbHBIX TOYEK. VIMIynbC Cuibl U
M3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAHEHUs! UMITyJIbca. PEakTUBHOE ABUKEHUE.

PaGora cunbl. MOIIHOCTB CHUJTBI.

Kunernyeckass sHeprus MaTepuaibHOW Toukd. Teopema 00 HM3MEHEHUU KUHETHUECKOMN
SHEPTUH.

[TorenuuanpHas sHeprus. [loTeHuunanbHas dHeprust ynpyro AeGOpMHUPOBAHHOW TPYKHUHBIL.
[ToTennmanbHas YHEPTUS Tea BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToTeHnuanpHble M HEMOTEHIMANbHBIE CHIBL. CBS3b PabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHECHUS MEXaHUYECKOW SHEPTHH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: BOJOMET, KOIEP, NPYKUHHBII
MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexon mOTEHIIMATHHON YPHEPTHH B KHHETHUECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

W3ydyeHre aOCONMIOTHO HEYNPYroro ynaapa C TOMOIIBIO JBYX OJWHAKOBBIX HUTSIHBIX
MasiTHUKOB.

HccnenoBanue CBs3M pabOTHI CHIIBI C U3MEHEHUEM MEXaHMYeCKON SHEPTryu Tejla Ha TMpUMepe
PaCTSIKEHUST PE3UHOBOIO KIyTa.

Paszgea 3. MoJsiekyJsipHasi pM3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopul

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOH TEOPUU M MX OIBITHOE OOOCHOBaHHE.
BpoynoBckoe npwxkenue. Auddysus. Xapakrep IBUKEHHUS U B3aUMOACHUCTBHS YaCTHIl BEIECTBA.



Mogenu cTpoeHHsI Ta30B, JKUAKOCTEH U TBEPIBIX Tel U OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE
3TUX Mojienel. Macca u pazmepsl Mosiekys. KonnuectBo BemectBa. [loctosiHaas ABoraapo.

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopene uaeanbHOoro rasa. OCHOBHOE YpaBHEHHUE MOJIEKYISIPHO-KMHETUYECKONH TEOPUHU
U/IeTbHOTO ra3za. AOCOJIIOTHASA TEMIIepaTypa Kak Mepa CpeaHel KNHETHUECKOW YHEPTUHU TETJIOBOTO
IBWKeHHUs dactun raza. lllkama temnepatyp KenbBuna. ['a30Bble 3akOHBL. YpaBHEHHE
MenneneeBa—Knaneiipona. 3akon Jlambrona. M3ompoiecchl B MIACAIBHOM Ta3e C IMOCTOSHHBIM
KOJIMUECTBOM BellecTBa. ['paduueckoe mpeacTaBieHHe H30IMPOLECCOB: H30TepMa, H30X0pa,
n3o0apa.

TexHuyeckue ycTpoNuCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapOMETp.

Llemoncmpayuu

OnpIThl, JOKa3blBAIOIIME JHCKPETHOE CTPOCHHME BellecTBa, ¢ororpaduu  MOJEKYI
OPraHUYeCKUX COCIUHECHUM.

OnbiThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbiTa IlTepHa.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHUSL.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABICHUS ra3a Ha CTEHKH COCY/aA.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUSA UCAIBHOTO Ia3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Omnpenenenue Macchl BO3/lyXa B KJIaCCHOM KOMHATE Ha OCHOBE U3MEpPEHMI 00bEMa KOMHATHI,
JIABJICHUS U TEMIIEpATypbl BO3/lyXa B HEU.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETPaMU COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckass CHUCTeMa. BHYTpEHHsISI SHEpPrus TEPMOJMHAMUYECKOHM CHCTEMBI H
crocoObl €€ u3MeHeHus. KommuecTBo TemioTsl U paboTa. BHyTpeHHssI 3Heprus OAHOATOMHOI'O
UJEANBbHOrO rasa. Buasl Temonepenadn: TEILUIONPOBOJHOCTh, KOHBEKIMS, U3JIydeHHUE. Y IeIbHas
TEIUIOEMKOCTB BellecTBa. Kom4yecTBO TEMIOTHI IPU TEIUIONEPEIAUE.

[Tonsitue 06 amuabaTHOM mporiecce. [lepBriii 3aKk0H TepMoauHAMUKH. [I[pruMeHeHHe mepBoro
3aKOHa TEPMOAMHAMUKH K H3omponeccaM. ['papuueckas nHTepnpeTanus padoThl rasa.

BTopoii 3akon TepmoanHamMuky. HeobpaTuMOCTh IPOLIECCOB B IPUPO/IE.

TennoBble MamuHbl. [IpuHIMIBL AeHCTBUS TEIUIOBBIX MamuH. IIpeoOpa3oBaHust sHEpruu B
TeruioBbIX MamuHax. Koadduuuent noneznoro neiicteus TemioBo Mammubl. [ukn Kapho u ero
KO3(DPUIIMEHT MOJIE3HOTO ACUCTBUS. DKOJIOTMUECKUE MPOOIIEMBbI TEIIIOIHEPTETUKH.

TexHuuyeckue ycTpoiicTBa U MPaKTHUECKOe MPUMEHEHHE: JBUraTellb BHYTPEHHETO CrOpaHus,
OBITOBOM XOJOAMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpEHHEH SHEPTUU Tejla MPU COBEPILICHUH padOoThI: BBUIET NPOOKH U3 OYTHIIKU
noJ JeHCTBHEM CXKaToro BO3JyXa, HarpeBaHue 3¢upa B JIATyHHOH TpyOke MNyTEM TpEHUs
(BHI€OIEMOHCTpALIHS).

H3meHeHne BHYTpeHHEH sHepruu (TeMieparypbl) Teja pu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3/TyXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, BUTATENsl BHYTPEHHETO CrOPaHusi, peaKTUBHOIO JBUTATES.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3mepenne yaenbHON TeMT0OEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazoevie nepexoonvt

[TapooOpa3oBanue u koHaeHcanus. Mcmapenue u kuneHue. AOCONIOTHAS M OTHOCHTEIIbHAS
BJIQKHOCTh BO31yxa. HacwllieHHBIH map. YaenpHas TeuioTa napooOpazoBaHMs. 3aBUCUMOCThb
TEMIIepaTypbl KAIIEHHS OT JaBJICHUS.

Teépnoe Tenmo. Kpucramimyeckue u amopgHbie Tena. AHM30TPONHS CBONCTB KPHCTAIJIOB.
Kunkue xpuctamwibl. CoBpeMeHHbIE Marepuasibl. [lnmaBiaeHue u KpucTaimuzauus. Y aeiabHas
TeruoTa riaBjieHus. Cyonumarus.

YpaBHEHHE TEIUIOBOTO OalaHca.



TexHUYECKHE YCTPOWCTBA U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U TCUXPOMETP,
KaJIOPUMETP, TEXHOJIOTHH MOJIYYSHHs] COBPEMEHHBIX MaTeprasioB, B TOM YHCIIe HAHOMATEPHAJIOB, 1
HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kunenve npu mnoHM>KEHHOM JIaBJICHHH.

CriocoObl U3MepeHUs BIKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAIIMYECKOTO BEIIECTBA.

JleMOHCTpaLus KpUCTaJUIOB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3mepeHne OTHOCUTETHHON BIQXKHOCTH BO3/IyXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. Dnexmpocmamuka

DnekTpu3anus Ten. DIeKTpuueckuil 3apsaa. [[Ba Buaa snekrpuueckux 3apsaoB. [IpoBoaHukwy,
JUBJIEKTPUKU U MTOIYIPOBOJIHUKH. 3aKOH COXPAaHEHHUSI JIEKTPUUYECKOIO 3aps/ia.

B3aumopeiictue 3apsiioB. 3akoH Kyiona. ToueuHbIi 2JIeKTpUUECKUH 3aps. DIEKTPUIECKOe
nosie. Hanmpsxk€HHOCTB 3eKkTpudeckoro mnosid. IIpuHIMN cynepno3suuuy 3JIEeKTPUYECKUX IOJICH.
Jlunuu HanpsSHKEHHOCTH SJIEKTPUUYECKOTO TTOJIS.

Pabora cun anexkrpocratuueckoro nois. [lorenuunan. Pasnocts norennuanos. [IpoBogHuku u
JUAJICKTPUKU B DJIEKTPOCTATHUECKOM TI10JI€. JudeKkTpudeckas npoHUIIaeMOCTb.

OnekTpoéMkocTb. KonpeHcarop. DneKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpa. OJHEPIUs
3apsKEHHOT0 KOHJICHCATOPA.

TexHuueckue yCTpOMCTBA M MPAKTUUYECKOE IPUMEHEHHUE: 3JIEKTPOCKOIN, 3JIEKTPOMETP,
AJIIEKTPOCTATUUECKAs] 3allUTa, 3a3€MJICHHE DJIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBATHHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpolCcTBO U IPUHIMIL JAEUCTBUS DJIEKTPOMETPA.

BzaumopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEl.

[TpoBOTHUKY B AIEKTPOCTATUUECKOM IIOJIE.

DJNIeKTpOocTaTUYECKas 3allMTa.

JWDNEeKTPUKU B SJIEKTPOCTATUUECKOM II0JI€.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUJIOLIAU IUIACTHUH, PACCTOSHUS
MEXIy HUMH U TUAJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3mepenune 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DNEKTPUUYECKUI TOK. YCIOBUS CYIIECTBOBAHMS SJIEKTPUUYECKOrO TOKa. MCTOUYHMKHM TOKa.
Cuna Ttoka. [TocTosHHBII TOK.

Hanpsxkenue. 3akon Oma aJig yyacTka Henu.

DJIEKTPUYECKOE CONMPOTUBIICHUE. Y IEIBHOE CONMPOTUBIIEHUE BemecTBa. [locienoBarensHoe,
napajuieIbHOE, CMEILIAHHOE COEIMHEHHUE POBOHUKOB.

PaboTa snexktpuueckoro Toka. 3akoH Jxoyns—JIena. MOMHOCTD 3IEKTPUIECKOTO TOKA.

DNEKTPOABMKYILAs CUJIa U BHYTPEHHEE COMPOTUBIECHUE MCTOYHMKA TOKa. 3akoH Oma ais
MOJTHOM (3aMKHYTOM) 2JIEKTprUecKoil mernu. KopoTkoe 3aMbIkaHmeE.

DJIEKTPOHHAs MPOBOAUMOCTD TBEPIBIX METAIIIOB. 3aBUCUMOCTh COTIPOTUBIICHUS METAJIJIOB OT
teMriepaTypbl. CBEpXIIPOBOIUMOCTb.

DneKkTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[ToympoBoauku. CoOCTBEHHAs U TPUMECHAsI TIPOBOJUMOCTH MOJTYNPOBOAHUKOB. CBOWCTBA
p—n-niepexona. [ToaynpoBOHIUKOBBIE TPHOOPHI.

DJIEKTPUYECKUH TOK B pacTBOpax M paciuiaBax AJIEKTPOIUTOB. ODIJIEKTPOJIUTHYECKAS
JUCCOIMaIus. DIEKTPOIIU3.



DneKTpuueckuii Tok B razax. CamMoCTOATENbHBIH U HECAMOCTOSITENbHBIA pa3psan. MonHus.
[Tna3zma.

TexHuueckue yCcTpoHCTBA M NPAKTUYECKOE NPUMEHEHUE: aMIIEpMETpP, BOJIBTMETpP, PEOCTAT,
UCTOYHUKHA TOKA, OJJIEKTPOHArpeBareibHble MPUOOPHI, 3JIEKTPOOCBETUTENbHbIE MPUOOPHI,
TEPMOMETP  CONpPOTHBIICHUS,  BaKyyMHBIH  JHOA, TEPMHUCTOPHI U  (POTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIH THOJI, TajbBaHUKA.

Llemoncmpayuu

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

3aBUCHUMOCTb CONPOTHUBIICHUS IWIMHIPUYECKUX IPOBOAHUKOB OT JJIMHBI, IUIOIIAIU
MOTIEPEYHOr0 CEUEHUs U MaTepHuaa.

CMeliaHHOE COETMHEHUE POBOIHUKOB.

[Ipsimoe u3MepeHHe 3IEKTPOABUXKYIIEH cuibl. KopoTkoe 3amblkaHHe TallbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHUS.

3aBUCHUMOCTh COIPOTUBIICHUS METAJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psii ¥ MPOBOJIMMOCTh BO3/1yXa.

OaHOCTOPOHHSIS MPOBOJIMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3ydeHne CMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.

H3mepenne 37eKTPOABUKYIIEH CUIIbl MCTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTUBICHHUS.

HabGmonenue snexrpomnusa.

MexnpeaMeTHbie CBSI3H

N3yuenne kypca ¢usuku 0azoBoro ypoBHs B 10 Kimacce OCYIIECTBISIETCS C Y4ETOM
COJIepKaTENbHBIX MEXIIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTUKU, OMOJIOTUH, XUMHH, Teorpaduu
Y TEXHOJIOTHH.

MeosicnpeOomemnuvle nouwsmusi, CBA3aHHBIE C HM3YUYEHHEM METOJOB HAYYHOTO TO3HAHMUS:
ABJICHUE, HAay4dHbI QakT, runores3a, (u3NuecKas BeJIMYMHA, 3aKOH, Teopus, HaOIIOJEHHE,
DKCIEPUMEHT, MOJIEIIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: penieHre CUCTEMbl ypaBHEHUH, JUHEHHas (yHKUuMs, napaboia, runepboa,
uX rpaduKku U CBOICTBa, TPUTOHOMETPUUYECKHE (PYHKIIMH: CUHYC, KOCHHYC, TAHTE€HC, KOTAHTEHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOKJIECTBO, BEKTOPhl M HUX MPOEKIUH Ha OCH KOOpAMHAT,
CJI0)KEHHE BEKTOPOB.

buonocus: MexaHuueckoe NBHKEHUE B KMBOW mpupozae, AUdpdy3us, ocMoc, TErnooOMeH
JKUBBIX OPraHW3MOB (BUBI TEIUJIONEpeNadyH, TETUIOBOE PaBHOBECHE), IJIEKTPUUECKUE SIBICHUS B
JKUBOM IPUPOJIE.

Xumusa: ITUCKPETHOE CTPOECHME BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEILECTBA,
MOJISIpHasi Macca, TEIIOBbIe CBOMCTBA TBEPBIX TEN, )KUJIKOCTEH U ra3oB, AIEKTPUYECKUE CBOMCTBA
METaJIIOB, AIEKTPOJUTHYECKAS TUCCOLMALNS, TAIbBAaHUKA.

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

Texnonoeusa: npeoOpa3oBaHUE JBWKEHHH C HCHOJIb30BAHUEM MEXAaHM3MOB, Y4ET TPEHHUS B
TEXHHMKE, TOAIIMIHUKY, HCIOIb30BAaHUE 3aKOHA COXpPAHEHMsI HMITyJibca B TEXHUKE (pakera,
BOJIOMET U ApYyTHUE), IBUTATEIh BHYTPEHHETO CTOPaHHUs, MapoBasi TypOuHa, OBITOBOM XOJOAUIBHUK,
KOHJUIIMOHEP, TEXHOJIOTUH MOJIyY€HUSI COBPEMEHHBIX MaTepUajoB, B TOM YHCJIE HAaHOMAaTepUaloB,
U HAHOTEXHOJOIMH, DJEKTPOCTATHYECKas 3alluTa, 3a3eMJIEHHE 3JIEKTPOIpHOOpOB, KCEPOKC,
CTpYHHBIH TIpUHTEp, OJJIEKTpOHArpeBaTelibHble MPUOOPBI, 3JIEKTPOOCBETUTENbHBIE MPUOOPHI,
raJibBaHHKa.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoMazZHUMHAA UHOYKUUA

[TocrossHHBIE MarHUThl. B3auMoaencTBue NOCTOSSHHBIX MarHuTOB. MaruutHoe noJie. Bexkrop
MarHUTHOW MHAYKUMH. [[pyHIMI Cynepro3uiiuy MarHUTHEIX MoJiel. JIMHUM MarHUTHOM MHIYKIIUY.
Kaptruna nuHuit MarHUTHOM MHIYKLMUH TOJISl TOCTOSIHHBIX MarHUTOB.



MarautHoe mnoje NpOBOJHMKA ¢ TOKOM. KapThHa NMHMM HMHAYKIMM MarHMTHOTO IIOJIS
JUIMHHOTO IIPSIMOTO MPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJAHMKA, KATYIIKHA ¢ TOKOM. OnbIT
Opcrena. BzanMmopelicTBre MPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAaIIPABJICHUE.

Cuuia Jlopeniia, e€ MOyJib U HarnpaBlieHUue. JIBH)KEHHE 3apsyKEHHOM YacTHUIbl B OJTHOPOIHOM
MarHuTHoOM nose. PaGora cuisl Jlopenna.

SIBneHne dneKTpoMarHUTHOW MHAYKIMHM. IIOTOK BekTOpa MAarHUTHOM  MHIYKLUU.
DNEeKTPOABMKYLIAs CHJIa MHAYKLIUU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuuu dapanes.

BuxpeBoe anekTpuueckoe IMosie. OIEKTPOJABMXKYIIAs CHJIa HHAYKIMM B IPOBOJHUKE,
JBUKYIIEMCS IIOCTYIIATEIbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NuayKkTHBHOCTS. SIBICHME CAMOMHIYKIMHU. DJIEKTPOJABHIKYILAS CHUJIA CAMOMHTYKIIUH.

OHeprus MarHUTHOT'O TOJISl KaTyIIKHU C TOKOM.

DIEKTPOMAarHuTHOE IOJIE.

TexHuueckue yCTpOHMCTBA M  IPAKTUYECKOE IPUMEHEHME: IIOCTOSHHBIE MAarHMTHI,
3JIEKTPOMAarHUTBhI, IEKTPOJABUIaTENb, YCKOPUTEIIN DJIEMEHTAPHbBIX YaCTHILI, UHAYKLIIHOHHAS I1E€Yb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO MyYKa MAarHUTHBIM I10JIEM.

JInHMM MHIYKIMY MAarHUTHOTO IIOJIS.

B3anmopeicTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuita Amnepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBeHME NEKTPOMArHUTHOM MHIYKIIMH.

IIpaBuno Jlenna.

3aBUCHUMOCTD DJJIEKTPOABMKYIIEH CHJIBI MHIYKIUU OT CKOPOCTHM H3MEHEHMsS MarHMUTHOTO
IIOTOKa.

SIBneHNE CaMOMHIYKIIUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

M3y4eHre MarHuTHOTO TIOJISl KaTYIIKH C TOKOM.

HccenenoBanue 1ecTBUSA NOCTOSTHHOTO MAarHATA HAa PAMKY C TOKOM.

HccnenoBanue sABJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Paznea S. KosieOanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbvle KONeOAHUS

KonebarenbHass cucrema. CBoOOAHbIE MexaHWdeckue Konebanus. ['apmoHnyeckue
koneOanus. llepuon, wacrora, ammumryga u (aza xonebanuil. [IpyXUHHBIH MasSTHHK.
MaremaTruecKkuii MasTHUK. YpaBHEHUE TapMOHMYECKUX KoseOaHuil. [IpeBpaiienue sHEpruu mpu
rapMOHHYECKHUX KOJIEOaHUSX.

Konebarenbupiit  koHTYyp. CBOOOJHBIE JIEKTPOMAarHUTHBIE KOJIEOAHHWS B HICATBHOM
Koje0aTeIbHOM  KOHType. AHalorusg MeXJIy MEXaHMYeCKMMH U 3JEeKTPOMarHUTHBIMU
konebanusmMu. @opmyna Tomcona. 3akoH COXpaHEHHUs SHEPTrUU B HICATLHOM KOJIEOATeIbHOM
KOHTYpE.

[IpencraBieHne O 3aTyXarmIMX KONEOAHWSX. BBIHYXIEHHbIE MEXaHHUYECKHE KOoJieOaHMs.
Pe3onanc. BeiHyKI€HHBIE JIEKTPOMArHUTHBIE KOJIeOaHUsI.

[lepemennbiii Tok. CUHYCOWJANbHBIM MEpEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUIATYAHOE U JEHCTBYIOIEE 3HAUEHHUE CUJIbI TOKA U HATIPSYKEHUS.

Tpancopmarop. IlpousBoacTBo, mepenada M MOTPEOICHHE IINEKTPHUECKOW SHEPIHH.
OKOJIOTMYECKUE PUCKU TpU TPOU3BOJACTBE 3JNEKTpo3Hepruu. KynbTypa HCIOIB30BAHUS
AJIEKTPOIHEPIUH B IIOBCEAHEBHOM KU3HU.

TexHuueckrue yCTpoMCTBa U MPAKTUYECKOE MTPUMEHEHHUE: AJIEKTPUUYECKU 3BOHOK, T€HEPATOP
IIEPEMEHHOT0 TOKA, JIMHUM DJIEKTpOIIepe1ay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoseOaTenbHOH cUCTeMbl (MPYKMHHBIA WM MaTEeMaTUYEeCKUN
MasITHHK).



Habmronenue 3aryxaromux KoaebaHuu.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmronenue pe3onanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcuusiorpaMmbl  (3aBUCMMOCTH  CHJIBI  TOKa M HANpsOKEHHUsT OT  BPEMEHH) A
3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc mpu mociienoBaTENbHOM COEIMHEHUHM PE3UCTOpa, KATYIIKU HHAYKTUBHOCTH M
KOH/JIEHCATOopa.

Mogenb IMHAN 31EKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue 3aBUCMMOCTH TIEPUO/Ia MAJbIX KOJeOaHWUW rpy3a Ha HUTU OT JUIMHBI HUTH U
Macchl Ipysa.

HccnenoBaHue epeMEHHOI0 TOKa B LEMHU U3 NOCIIEI0BATEIbHO COEAUHEHHBIX KOHIEHCATOPAa,
KAaTYUIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

Mexanudeckue BOJIHBI, yCIoBHUs pacnpocTpaHeHus. [lepuon. CkopocTh pacnpocTpaHeHUs U
JUTMHA BOJIHEL. [lomepednbpie u mpoaoapHbIe BOJMHBL MHTEphepeHnms n nudpakins MEXaHUISCKUX
BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJIHBI. YCJIOBHSI HM3JIYYCHHs] JJIEKTPOMAarHUTHBIX BOJH. B3auMmHas
opueHranus BekTopoB E, B, V B snexkrpomaruutHoi BosiHe. CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH:
OTpakeHHe,  MpeJIOMJICHHe,  moisApu3auus,  Audpakius,  uHTepdepenuus.  CKOpOCTh
AJIEKTPOMATrHUTHBIX BOJIH.

[kana 3meKTpoMarHUTHBIX BOJH. [IpuMeHeHre 31eKTPOMarHUTHHIX BOJIH B TEXHUKE U OBITY.

IIpuHIMIIBI paInOCBA3H U TeJIeBUACHU. Pagnonokanus.

DIIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH CPEbl.

TexHu4yeckne yCTpONCTBA U MPAKTHUECKOE TPUMEHEHHE: MY3BIKAIbHBIE HHCTPYMEHTHI,
YIbTPa3BYKOBass JUArHOCTHMKAa B TEXHUKE M MEIUILIMHE, pajap, PaJuONpUEMHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Koneo6:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habmonenne otpaxkeHus U IpeIoMIICHUS! MEXaHUYECKUX BOJIH.

Habmronenue naTepdepeHny u AuQpakini MEXaHMIeCKUX BOJH.

3BYKOBOM pE30HAHC.

Habmronenue cBsi3u rpPOMKOCTH 3ByKa M BBICOTHI TOHA C aMILTUTYAON U 9aCTOTON KOJeOaHMiA.

HccnenoBaHue CBONCTB 3J€KTPOMAarHUTHBIX BOJIH: OTpakKeHHE, MPEIOMIICHHE, OJIsIpU3aIus,
nudpakuus, UHTephepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. IIpsMmonuHelHOe pacnpocTpaHEHHE CBETa B OJHOPOJHOM Cpele.
JIyd cBera. ToYeUHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. l[locTpoeHne H300pakeHUN B IUIOCKOM
3epKaie.

[Tpenomnenue cBeta. 3aKOHBI MPENIOMIICHHUs CBeTa. AOCOMIOTHBIN MOKa3aTeNb MPeIOMIICHHUS.
[TonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblil yroi MoaHOro BHYTPEHHET0 OTPaKEHHUS.

Hucnepcus ceera. CloxxHbIH coctaB 6enoro cera. L[Ber.

Colwuparomue U paccenBaroniye JUH3bI. ToHkas TuH3a. @OKYyCHOE PAacCTOSTHUE U ONTHYECKas
cuna ToHKOM nuH3bL IlocTpoeHne wn300paskeHHII B COOMpAIOIIMX U PACCEHBAIOIIMX JIMH3AX.
®opmylia TOHKOH JIMH3BI. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

Bonnoas ontuka. UaTepdepenius cera. KorepeHTHbIE MCTOUHUKHU. Y CJIOBHUSI HAOIOICHUS
MaKCHMyMOB U MHUHHMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX
HMCTOYHHUKOB.

Hudpakuus cera. JudpaxinmonHas pemérka. Y caoBue HaOMOJCHUS TIaBHBIX MaKCHMYMOB
IpU MMaJJCHUH MOHOXPOMAaTHYECKOI0 CBETa Ha TU(PAKINOHHYIO PEIIETKY.



ITonspusanus ceera.

TexHuueckue yCTpoicTBa M IPaKTHYECKOE IPUMEHEHHE: OYKH, Jymna, (oToamnmapar,
NPOCKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOII, BOJOKOHHAs ONTHKA, AU(PaKIMOHHAS PEHIETKa,
HOJISIPOU L.

Jlemoncmpayuu

[IpsaMonuHeiiHOe paclpocTpaHeHHe, OTpaKeHUWe U IpenomiieHue cBeta. Onruyeckue
puOOpHI.

[TonHoe BHyTpeHHee oTpakeHre. Mojenb CBETOBOA.

HccnenoBanue CBOWCTB N300paKCHUH B JIMH3AX.

Mozenu MUKpOCKOIIa, TEJIECKOIA.

Habmonenue natepdepeHnm crera.

Hab6nronenue nudpakuuu cBera.

HabGnronenue qucnepcuu certa.

[Tony4yeHue criekTpa ¢ HIOMOIIBIO IIPU3MBI.

[Tosryuenue cekTpa ¢ MOMOILBIO TU(DPAKIUOHHON PEIIETKH.

HaOnronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

W3mepenue nokasaTess NpeoMIICHHs CTEKIA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

HaOnronenue nucnepcuu cBeTa.

Pa3zgen 6. OcHOBBI crienMaJIbHOM TEOPHUH OTHOCHUTEIBLHOCTH

['panuubl OPUMEHUMOCTH KJIACCUYECKOM MeXaHUKU. [locTynarsl crenuaibHOM TEOPHUH
OTHOCHUTEJIbHOCTH: HWHBAPUAHTHOCTb  MOJYJs CKOPOCTM CBETa B  BaKyyMe, IPUHLHII
OTHOCHUTEJIBLHOCTH ODHHIITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEAJICHHE BPEMEHH U COKpAIEHUE AJIUHBI.

DHeprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTHUIIBI.

CBs13b MaccChl ¢ PHEPTUEN U UMITYJILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPTHs OKOSI.

Pa3znen 7. KBanToBas pusnka

Tema 1. Dnemenmul K6AHMOGOI ONMUKU

®ortonsl. @opmyna [lnanka cBs3u 3Hepruu (POTOHA C €ro 4acTOTON. DHEPrusi U MMITYIbC
dboToHa.

OtxkpeiTe u uccnenoBanue gorodpdexra. OnbiTel A. I'. Cronerosa. 3akoHsl poTorddexra.
VYpasHenue DitHireiiHa 1 poroaddexra. «KpacHas rpanuna» porordpdexra.

Hasnenue ceera. OnbitTel [1. H. JIeOenena.

XHUMHYECKOE JIEHCTBUE CBETA.

TexHuueckue YCTpOWCTBA M MpaKTHUECKOe MpUMEHEHHe: (OTOdIEeMEeHT, (OTONATUHUK,
CoJIHEUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akOHOB BHeIIHEro Gporodddekra.

CBeToauoI.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OmbiTel Pesepdopaa mo paccessHuio o -uactuil. IlmanerapHas
mozaenb atoma. Iloctynatel bopa. U3nydenue u morsyomenne (HOTOHOB MPH TEPEXOJie aToMa C
OJIHOTO YPOBHsI 3HEpruu Ha Ipyroi. Buasl cnektpoB. CrieKTp ypoBHEW SHEPIrUU aTOMa BOJOPOAA.

BosHoBbIe cBoiicTBa yacTull. Bonubl ae bpoitnsa. KopnyckyasipHO-BOTHOBOW Tyalnu3M.

CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHHUE.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: CHEKTPAJIbHBIM  aHAIN3
(ciekTpockon), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.



HabmoneHue nuHeuaThIX CIEKTPOB U3ITyYSHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomul

Hab6nronenue MMHEHYaToro crekrpa.

Tema 3. Amomnoe sa0po

OKCIIEpUMEHTBI, TOKa3bIBAIOIUE CIOKHOCTb CTpOeHUS sAnpa. OTKpbITHE PaguOaKTHBHOCTH.
OmnbiTel Pesepdopna mo ompenencHuio COCTaBa paJMOaKTHBHOrO u3inydeHus. CoiictBa anbda-,
Oera-, raMMa-u3i1yuyeHus. BiusiHue paJuoakTUBHOCTH Ha )KUBbIE OPIaHU3MBI.

OTtkpeITHE TIpOTOHA M HEeWTpoHa. HykinonHas monens sinpa Ieiizendepra—lBanenko. 3apsin
anpa. Maccosoe uncio sapa. M3oTomnsl.

Anbda-pacniaa. DIEKTpOHHBIH W TO3UTPOHHBIA Oera-pacman. ['amma-uzmyudeHue. 3akoH
paZMoaKTUBHOIO pacnaja.

DHeprus cBSI3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macchl spa.

Snepuele peakuuu. [leneHne u CUHTE3 A1ep.

SAnepubrii  peaktop. Tepmosinepubiii cuHTe3. [IpoOiemMbl W NEPCIEKTHUBBI  SIIEPHOM
JHEPreTUKU. JKOJIOIMYECKUE aCIEKThI IAEPHON SHEPTETUKH.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Metobl HaOMIOEHNS U PETUCTPALIMM HIEMEHTAPHBIX YACTHII.

OyHaMeHTaIbHBIE B3auMoAecTBUS. EqMHCTBO (hn3nyeckoil KapTHHBI MHpa.

TexHuueckue ycTpoHCTBa M IIPAKTUYECKOE IPUMEHEHHUE: IO3MMETp, Kamepa Buibcona,
AJIEPHBIN peakTop, aTOMHasi boMOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue TpeKOB 4acTHI] (110 TOTOBBIM oTorpadusim).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Oransl pa3BUTHA acTpoHOMHUH. [IpuKiIagHOEe 1 MUPOBO33pEHUYECKOE 3HAUEHUE ACTPOHOMMUH.

Bun 3Bé€3anoro Heba. Co3Be3ausi, spKue 3BE3/bl, IJIAHETHI, X BUAUMOE JABH>KEHUE.

Conneunas cucrema.

Connue. ConHeuHast akTUBHOCTb. Vicrounuk sHeprun CosHia 1 3BE31. 3BE3/1bl, UX OCHOBHbIE
XapaKTepUCTUKU. JluarpamMma «CHIEKTpajbHBIM KJIacC — CBETUMOCTB». 3BE3IBI TJABHOU
MOCNIEZI0BATENbHOCTU.  3aBUCUMOCTh ~ «Macca —  CBETHMMOCTb» ISl 3BE3A  IJIaBHOMU
Iocje0BaTeNbHOCTH. BHyTpeHHee crTpoeHne 3BE€34. COBpPEMEHHBIE IPENCTABICHUS O
MPOUCXO0KACHUH U BoJtoIMK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Mnineunsiii [1yte — Hama [Nanaktuka. [lonoxxenue u aBuxenue Connua B [Mamaktuke. Tumbl
ranakTuk. Paguoranaktuky u kBazapel. UEpHBIE ABIPHI B SIpax TaJaKTHK.

Bcenennas. Pacmupenue Bcenennoil. 3axkon XaO6ma. Pasz6eranme ramaktuk. Teopus
Bonsuioro B3peiBa. PennkroBoe nznyueHue.

MacmtaOHas cTpykTypa Beenennoil. MetaranakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus

Habmtoienust HeBOOPY>KEHHBIM IJ1a30M C HCIOIb30BaHUEM KOMIIBIOTEPHBIX MPUIOKEHUH IS
OTIpeNIeNIeHUs] TIOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro noiaymapus 1 spKue 3BE3/IbI.

Ha6mronenus B Teneckon JIyHsl, ianer, Mneunoro [lytu.

O6o0maronee NnoOBTOpeHne

Posb hu3ukn U aCTPOHOMHMHU B SKOHOMHYECKOM, TEXHOIOTHUECKOM, COLMANIBHON U STHUECKON
cdepax IeATeIbHOCTH Y€JI0BEKa, POJIb U MECTO (PU3MKH M aCTPOHOMHUHU B COBPEMEHHOH Hay4HOIl
KapTUHE MHUpa, poyib (u3MYecKod Teopud B (POPMUPOBAHUM TPEACTABICHUN O (U3HYECKO
KapTHHE MHUpPa, MeCTO (M3MYECKOH KapTHHBI MHpa B OOLIEM psAAYy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IPEJICTABICHUN O IIPUPOJE.

MexnpeaMeTHbIe CBS3H



N3yuenne kypca ¢usuku 0azoBoro ypoBHs B 11 Kiacce OCYIIECTBISETCS € y4ETOM
COJIeprKaTeNbHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTUKU, OMOJIOTUH, XUMHH, Teorpapuu
Y TEXHOJIOTHH.

MeoicnpeOomemnuvle nousmusi, CBA3aHHBIE C HM3YUYEHHEM METOJOB HAYYHOIO IO3HAHMUS:
SBJICHHE, HAay4YHBIH (aKT, TUIMOTe3a, (QHU3MUECKas BEIUYMHA, 3aKOH, TEOpHs, HaOII0/ICHHE,
9KCIIEPUMEHT, MOJICTIUPOBAaHUE, MO/IEIb, U3MEPEHHUE.

Mamemamuxa: pelieHHE CUCTEMbl YpPaBHEHHMW, TPUTOHOMETPUYECKHE (YHKIUH: CHHYC,
KOCHUHYC, TaHTE€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPbI U HUX
NPOCKIIMM HAa OCH KOOPJIWHAT, CJIOKEHHE BEKTOPOB, NPOHM3BOJIHBIC AJIEMEHTAPHBIX (DYHKIIHIA,
MPU3HAKU I0JI00MS TPEYTOIbHUKOB, OIPEIEIICHHE TUIOIIAIU TUIOCKUX QUryp U 00bEMa Tel.

buonoeus: snexTpuveckue SBICHUS B KHUBOW IpPUpPOAE, KoyieOaTelnbHbIe TBMKEHUS B )KUBON
MPUPOJIE, ONITUYECKUE SIBJICHUS B )KUBOU MPUPOE, ACHCTBHE paiiallii Ha KUBbIE OPTaHU3MBI.

Xumusa: CTpOEHME aTOMOB U MOJEKYJ, KpHUCTaUIMYECKash CTPYKTypa TBEPABIX Tell,
MeXaHHU3Mbl 00pa30BaHUS KPUCTAJUIMYECKOMN PEIIETKH, CIIEKTPAIbHBIN aHAIH3.

l'eocpaghusa: MarHuTHBIE TOJIOCA 3€MIIM, 3aJI€KW MAarHUTHBIX pyd, (HOTOCHEMKA 3E€MHOMU
MOBEPXHOCTH, MPEJCKA3aHNE 3eMIICTPSCEHUH.

Texnonozus: JTUHUU DJIEKTPOIEpeady, I'€HEepaTop MEPEMEHHOI0 TOKa, 3JIEKTPOABHUIaTelNb,
WHAYKIIMOHHAS Te4b, pajgap, paguoNpUEMHHK, TEJIeBU30p, aHTeHHa, Ttenedon, CBU-meus,
IPOEKLIMOHHBIN anmapar, BOJIOKOHHAsI OITHKA, COJIHEYHAsI Oarapes.

INVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mpenMera «@Pu3nMka» Ha YpOBHE CpeaHero oobiiero oOpa3oBaHUS
(6a30BBIif YPOBEHB) JOIKHO 00ECIIEUUTH JOCTHKEHHE CIICYIONIUX JIMYHOCTHBIX, METAIPEIMETHBIX
U TIPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbHI

JInuHOCTHBIE pE3yabTaThl OCBOECHUSA YydeOHoro mnpenmera «®Pu3nka» [OJKHBI OTPa’KaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIUXcs PYKOBOACTBOBAaThCA C(HOPMUPOBAHHON BHYTpPEHHEH
MO3UIMEN JTNYHOCTH, CUCTEMOM 1IEHHOCTHBIX OPUEHTALMH, MO3UTHUBHBIX BHYTPEHHUX YOEXKIACHUIH,
COOTBETCTBYIOLIUX TPAJUIIMOHHBIM LIEHHOCTSIM POCCUHCKOT0 OOIIECTBA, PACIIMPEHNE KUZHEHHOTO
OINBITA U OIBITA JEATEIBHOCTH B IPOLIECCE peaTn3allii OCHOBHBIX HAIPABJICHUM BOCHUTATEIBHON
JESATEIIBHOCTH, B TOM UHUCIIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

c(OPMHPOBAHHOCTh ~ TPAXKJAHCKOM  MO3MLUUH  OOydaromierocs Kak  aKTHMBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUHCKOT0 OOIIECTBa;

OPUHATHE TPAJAULIUOHHBIX OOIIEYEOBEYECKMX T'yMAaHUCTHUYECKHX U JIEMOKpPAaTHYECKHX
IICHHOCTE;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEILHOCTh B HHTEpecax TIpakJaHCKOro oOOIIecTBa,
y4acTBOBAaTh B CAMOYIIPABIECHUH B 00pa30BaTeIbHON OpraHU3allky;

yYMEHHUE B3aUMOJICHCTBOBATh C COLIMAIbHBIMUA HHCTUTYTAaMH B COOTBETCTBUHU € UX (DYHKIMAMU
Y Ha3HAYEHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJOHTEPCKOM NEATENBHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS

c(OpPMHPOBAHHOCTh POCCUHUCKOM IpaX1TaHCKOW UAEHTHYHOCTH, ATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CUMBOJIAM, JOCTHKCHHUIM POCCUICKUX YUEHBIX
B 00s1acTH (PU3HUKH U TEXHHKH;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUS, STUYECKOT'O TIOBEJICHHUS;

CHOCOOHOCTh OLIEHUBATh CUTYalLlMIO U NPUHHUMaTh OCO3HAHHBIE PEILEHUs, OPUEHTHPYACh Ha
MOPAJILHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B J€ATEIBHOCTH YYEHOTO;

OCO3HaHME JIMYHOT'O BKJIaJ1a B IOCTPOEHUE YCTOMUNBOro OyaylIero;

4) 3CTeTHYECKOT0 BOCTIMTAHMSA:



ICTETHYECKOE OTHOIICHHWE K MHUPY, BKIIOYAas ICTETHKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
(bu3HIEeCcKOi HayKe;

5) Tpy10BOT0 BOCIIMTAHUS

MHTEPEC K pa3InyHbIM cepaM NpodecCHOHATBHON AEATEIFHOCTH, B TOM YHCIIE CBSI3aHHBIM C
¢u3uKOl W TEXHMKOH, yMEHHE COBepLIaThb OCO3HAHHBIA BBIOOp Oynymieir mnpodeccun u
peann30BBIBATh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHMIO M €caMOOOpa3oBaHUIO B 00jacTu (U3MKU Ha
NPOTSHKEHUH BCEH KH3HU;

6) 9K0JIOrH4€eCKOr0 BOCITUTAHUS

C(OPMUPOBAHHOCTh  IKOJOTUYECKOM KYyJIbTYyphl, OCO3HaHHE TJO0AJBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IUTAHUPOBAHHUE M OCYIIECTBIICHHUE JEHCTBHI B OKPYXKAIOLIEH Cpelle Ha OCHOBE 3HAHUS LIeNei
YCTOWYMBOTO Pa3BUTHSI YEJIOBEUCCTBA;

pacIIMpeHue OIbITa JAECATEIILHOCTH 3KOJIOTUYECKON HAIPABIEHHOCTH HA OCHOBE MMEIOLTHXCS
3HaHU# 110 Pu3HKe;

7) HEHHOCTH HAYYHOT'O TIO3HAHMSI:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(du3ryeckoil HayKu;

OCO3HAHME IIEHHOCTH HAYYHOH JESTeIbHOCTH, TOTOBHOCTH B IIPOLIECCE M3YyYCHHS (UIUKU
OCYIIECTBIISATH MPOSKTHYIO U MCCIIEA0BATEIbCKYIO ESITENbHOCTh HHANBUIYaTbHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIbTATBI

IMo3naBaTebHbIe YHUBepPCAJIbHbIE yUeOHbIE IeiiCTBUS

Ba3oBble joruyeckue neicTBus:

CaMOCTOSTeNNbHO (OPMYITUPOBATh U aKTyallU3UpOBaTh MpoOIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPEICIIATH LU NeSTENIbHOCTH, 33]1aBaTh MapaMeTPhl K KPUTEPUH UX TOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPUBACMBIX (PU3NICCKUX SBIICHUSX,

pa3pabaThIBaTh IJIaH pelIeHHUsS MPOOIEMBbI ¢ YUETOM aHATN3a UMEIOLINXCS MaTepPUATbHBIX U
HEMaTepUATBHBIX PECYpPCOB;

BHOCHUTh KOPPEKTUBBI B JESATEIBHOCTh, OILIEHWBATh COOTBETCTBHUE pPE3YNbTATOB IENSIM,
OIICHUBATH PUCKH TOCIICICTBUN JACSITEILHOCTH;

KOOPJAMHHUPOBATh M BBHIMOJHATH pabOTy B YCIOBHSIX pPEaTbHOT0, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TTPOOIIEeM.

Ba3oBble uccienoBareibcKue 1elCTBUS:

BJIQ/ICTh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHAMHI U METOIaMU (PU3MUYECKON HAYKU;

BJIQJICTh HABBIKAMHU Yy4eOHO-UCCIICIOBATEILCKON M TPOCKTHOW JESATCIILHOCTH B 00JIACTH
(GU3HUKH, CITOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEIHLHOMY TOWCKY METOJOB pEIICHUS 3aaad
(U3HYECKOTO COACPKAHUS, MPUMEHEHHIO Pa3JIMIHBIX METOJIOB TTO3HAHHSI,

BIQJIETh BHUJAMHU JACSITEILHOCTH [0 TONYyYEHUIO HOBOTO 3HAHHS, €ro HHTEPIpEeTaluH,
peoOpa3OBaHUIO0 U MIPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CHTYAIHSAX, B TOM YUCJIE TPU CO3IaHHUN
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITh IPUYHHHO-CIICACTBCHHBIE CBSI3W M aKTYaJIHM3WPOBATh 33J1a4y, BBIJBUTATH THIIOTE3Y
e€ peleHus, HaXOAUTh apTyMEHTHI ISl JOKa3aTeIbCTBAa CBOMX YTBEPKIEHUH, 3a1aBaTh MapaMeTphl
U KPUTEPUU PEIICHUS;

AHATM3UPOBATH MOJYYCHHBIE B XOJC PEIICHUS 3a/Ja4ll Pe3yJlbTaThl, KPUTUYECKU OICHUBATH
WX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33aa4d B 0Opa30BaTEIbHON NIESATEIBHOCTH, B TOM
YHCIIe IPH U3YYCHUH (PH3HKH,

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMETh TIEPEHOCUTh 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACITEIHHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJICH, IPEJIaraTh OPUTHHAIBHBIC TIOIXObI H PEIICHHUS;



CTaBUTH HpO6JICMI>I " 3a7ia4u, JOMYyCKArIMHNEC AJIbTCPHATUBHBIC PCIHICHUA.

Patora ¢ unopmaunmeii:

BJIAJCTh HAaBBIKAMHU MOJy4eHHUS HH(POpManuu (U3NYECKOTO COJEp)KaHHS M3 HCTOYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIbHO  OCYIIECTBISATH IOUCK, aHaliu3, CHUCTEeMAaTHU3alui0 |
UHTEpIpeTannio HHPOPMALIUU PAa3IMYHBIX BUJIOB U ()OPM IMPE/ICTABICHHUS,

OLICHUBATh JJOCTOBEPHOCTH MH(OPMALIHH;

HCIIOJIL30BAaTh CPCACTBA I/IH(l)OpMaLII/IOHHbIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B peuicHUn
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPraHM3AallMOHHBIX 3aJad C COOJ0JeHuEeM TpeOoBaHUM
SPrOHOMHUKH, TEXHHUKH OE€30MaCHOCTH, THMTHEHBI, PEeCcypcocOEepeKeHUs, MPAaBOBBIX M ITHUYECKUX
HOPM, HOPM UH(OPMAIIMOHHOM 6€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COACPKAHUS B PA3IMUHBIX opMaTax ¢ yu€TOM HA3HAYCHUS
uHbOpMallMl ¥ 1eJeBOil ayAuTOpuM, BbIOMpas ONTUMANbHYIO (OpMY TMPEACTABICHUS U
BU3yaJIU3aIUU.

KoMMmyHuKkaTHBHBIC yHHBepcaibHbIe yueOHbIe JeHCTBHUSA:

OCYILECTBIIATh OOIIEHHE HA YPOKaX (PU3UKU U BO BHEYPOUHOI IEATEIBHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(IUKTHI;

pa3BEPHYTO U JIOTMYHO U3J1araTh CBOXO TOUKY 3PEHUS C HUCIIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAaHIHOM U MHAMBUAYAJIbHON pabOTHI;

BbIOMpPATh TEMAaTHKy M METOAbl COBMECTHBIX NEHCTBUH C y4€TOM OOLIMX HHTEPECOB M
BO3MOKHOCTEH Ka)KJIOTO 4ICHA KOJUIEKTHBA,

IIPUHUMATD 1I€JI1 COBMECTHOM JESATEIbHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATh IEHCTBUS
10 €€ JOCTHIKCHUIO: COCTABJIATH IUIAH JEWCTBUM, pacHpereisaTh polav ¢ Y4ETOM MHEHHU
YYaCTHHUKOB, 00CY>XJ1aTh Pe3yJIbTaThl COBMECTHON pabOThI;

OLCHUBATb KAYCCTBO CBOCTO BKJIdJla M KAXKIOI0o y4aCTHHUKAa KOMaHIbI B 06HII/II\/'I pE3yIbTAT 11O
pa3paboTaHHBIM KPUTEPUSIM;

npeajiaratb HOBBIC IIPOCKThI, OLCHUBATL HJACH C MO3WIHWH HOBU3HBI, OPWUIMHAJIBHOCTH,
MPaKTUYECKON 3HAYUMOCTH;

OCYIICCTBIIATH MO3UTUBHOC CTPATCTUUCCKOC MOBCACHNUE B PA3JIMYHLIX CUTYyaAlUAX, ITPOSABIATH
TBOPYECTBO U BOOOpak€HUE, ObITh MHUIIMATHBHBIM.

PerynsiTuBHbIe yHUBepCcaJIbHbIC YUeOHbIE 1€ CTBUSA

Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBIISITh IMO3HABATENBHYIO JEATEIBHOCTh B 00MAacCTH (GU3MKU U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTaBJIATh IUJIaH pEHICHUS pPAacUETHBIX M KauyeCTBEHHBIX 3ajJlay, IUJIaH
BBIMIOJTHEHUSI  MPAKTUYECKOW paboThl ¢ y4€TOM HMEIOLIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHNI;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

pacupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE TUYHBIX MPEANOYTCHUH;

JienaTh OCO3HAHHBIM BBIOOpP, apTryMEHTHPOBATh €ro, Oparh Ha ceOsS OTBETCTBEHHOCTH 3a
pelIeHue;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (JOPMUPOBAHUIO U MIPOSBICHUIO dPYIUIIUU B 001acTH (PU3UKU, TTOCTOSTHHO
MOBBILIATH CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPO.JIb, SMOIIHOHAJIbHBIH HHTE/JIEKT:

JlaBaTh OIICHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTHBBI B JIESITEIBHOCTh, OLIEHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIQ/IETh HABBIKAMHU MO3HABATEIbHOU pe(IeKCUU KaK OCO3HAHHUS COBEPILIAEMBIX NEHCTBUI U
MBICJIUTENIbHBIX MPOIECCOB, UX PE3YIbTATOB U OCHOBAHUIA;

HCIIOJIb30BaTh MPUEMBI pedIeKCHH AJIsl OLIEHKH CUTYallld, BbIOOpa BEPHOTO PEILICHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO MTPUHUMATh PEILICHUS 110 UX CHIKEHHUIO;

MIPUHUMATh MOTUBBI U ApTYMEHTBI APYTUX [IPU aHAIU3€E PE3YJIBTATOB IEATEIbHOCTH;

MPUHUMATH CeOsl, MOHMMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,

IIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MPU aHAIU3€E PE3YNIbTATOB JIEATEIbHOCTH;



NPU3HABATh CBOE MPaBO U MPABO JPYTrUX Ha OMIMOKH.

B mporecce moCTHKEHUS! TNYHOCTHBIX PE3yIbTaTOB OCBOCHHUS MPOTPaMMBI 1O (U3UKE IS
YPOBHSI CpelHEro oomiero oOpazoBaHHs Yy OOYYAIOUIMXCS COBEPIIEHCTBYETCS AMOIMOHAIBHBIN
UHTEIJIEKT, MPEIoIaralomuil copMiIpOBaHHOCTS:

CaMOCO3HAHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh NOHHMMATh CBOE 3MOLMOHAIBHOE COCTOSHHUE,
BUJICTh HAIPaBIICHUS PAa3BUTHS COOCTBEHHOM YMOIIMOHAIBHON cepbl, OBITh YBEPEHHBIM B cele;

CaMOpETYJIMPOBAHUs, BKJIIOYAIOLIETO CAMOKOHTpPOJIb, YMEHUE NMPUHUMATh OTBETCTBEHHOCTH
3a CBOE MOBEAEHHUE, CIOCOOHOCTh aaNTHPOBATHCS K SMOLMOHAIBHBIM M3MEHEHUSM U TPOSBIATH
THOKOCTb, OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHBAIMM, BKIIOYAIONIEH CTpEeMJICHHE K JOCTIKCHUIO IIEJH U YCIIeXy,
ONTUMU3M, HUHUIIMATUBHOCTh, YMEHHUE IEHCTBOBATH UCXO/Sl M3 CBOMX BO3MOXKHOCTEH;

SMIIaTHH, BKJIIOYAIONIEH CIIOCOOHOCTh IOHMMATh AMOIMOHAIBHOE COCTOSHHE JPYTHX,
YYUTBIBATh €T0 IIPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTD K COUYYBCTBHUIO M COTIEPEIKUBAHUIO;

COIIMAJIbHBIX HAaBBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTH BBICTPAWBATh OTHOLICHUS C APYTHMMHU
JFOIbMU, 3200THTHCS, IPOSBIISTh MHTEPEC U Pa3peIiaTh KOHMIUKTHI.

INPEJIMETHBIE PE3YJIBTATDBI

K xonny oOyuenuss B 10 kiacce mpeameTHble pe3ysibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSl YMEHHUI:

JeMOHCTPHPOBATh HAa NPUMEPax poJib U MecTO (PHU3MKH B (OPMHPOBAHUU COBPEMEHHOM
Hay4YHOH KapTHUHBI MMpa, B Pa3BUTUU COBPEMEHHOM TEXHUKUM M TEXHOJOTHH, B MPAKTUYECKOH
JNeITEeIILHOCTH JIFOICH

YUUTBIBATh TPAHULIBI IPUMEHEHUS] U3YyYEHHBIX (DU3MUYECKUX MOJIeJIel: MaTepraibHasl TOUKa,
MHepLMagbHas cUcTeMa OTcuéTa, aOCOJIIOTHO TBEPIOE TENIO, WACaIbHBIM ra3, MOJEINU CTPOEHUs
ra3oB, >KHJKOCTE€H M TBEPIBIX TeN, TOYECUHBIH SJIEKTPUUECKUN 3aps)l MpU pelleHuH (pu3nyeckux
3a1a4;

pacrio3HaBaTh (U3MUECKUE SBJIECHUs (Ipolecchl) W OOBACHATh MX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOpUHM CTPOCHHS BEIIeCTBA U BJICKTPOJUHAMUKU:
pPaBHOMEPHOE U PaBHOYCKOPEHHOE NMPSMOJIMHENHOE ABMKEHHE, CBOOOJHOE MaJeHHUE Tell, IBUKEHHE
10 OKPYXXHOCTH, UHEpLUs, B3auMojieiicTBue Tei, nuddysus, OpoyHOBCKOE BUKEHUE, CTPOEHHUE
KHUJIKOCTeH W TBEPIBIX TN, U3MEHEHHE 00b&Ma Tel MpU HarpeBaHUU (OXJAKIECHUH), TEIUIOBOE
paBHOBECHE, HCIIApEHHE, KOHJCHCAllMsl, IUJIaBJI€HHE, KpUCTAIIU3alus, KWUIIEHUE, BIAXKHOCTb
BO3/lyXa, INOBBIIIEHUE JAaBJIEHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBS3b MEXIY
napaMeTpaMM COCTOSIHUSA ra3a B U30MPOIIECCaX, IEKTPU3ALUS Tell, B3aUMOJICHCTBUE 3aPs/I0B;

OIMCBIBATh MEXaHMUECKOE JIBI)KEHUE, UCIONB3YA (pr3nyeckre BeIMUMHbI: KOOpPAUHATA, MYTh,
nepeMenieHne, CKOpocTh, YCKOpEHHe, Macca Tejia, Cuja, UMIYJIbC Tejla, KWHEeTHYecKasl dHeprus,
NOTEHIMAJbHAs DJHEPrus, MexaHuyeckas paboTa, MeXaHMYecKash MOUIHOCTb, INpPH OINUCAHUU
MPABUJIBHO TPAKTOBATh (PM3HUECKUN CMBICI UCIIOJIb3YEMBIX BETMYMH, UX 0003HAUYEHHUS U €TUHUIIbI,
HaXOJUTh (POPMYIIBI, CBSA3BIBAIOIINE TAHHYIO (PU3UYECKYIO BETUUMUHY C IPYTUMHU BEIMYHMHAMU;

ONKCHIBATh HM3YUEHHBIE TEIUIOBBHIE CBOWCTBA TEJI W TEIUIOBBIE SIBICHHUS, HCIOJIb3Ys
¢u3nueckue BENMYMHBL: JaBJIEHUE ras3a, TeMIeparypa, CpenHss KUHEeTH4YecKas JSHEeprus
XA0TUYECKOTO JIBIJKEHUS MOJIEKYN, CpEIHEKBaJApaTU4YHAas CKOPOCTh MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSAS HHeprus, pabora raza, Kod(pQUIMEHT IMOJE3HOTO JEHCTBUSA TEIIOBOTO
JBUTATENIS; IPU OMMCAHUN MTPABUIIBHO TPAKTOBATh PU3NYECKUI CMBICI UCIOJIb3YEMBIX BEIMUUH, UX
0003HaUEHMs U EMHHUIBI, HAXOAUTh (OPMYIIbI, CBA3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BEJIUYHHY C
JIPYTUMH BEJIMYUHAM;

ONMCHIBATh M3YUYCHHBIE 3JIEKTPUUYECKHE CBOMCTBA BELIECTBA U DJIEKTPUUYECKHUE SBIICHUS
(mporuecchl), MCMOb3ysl (PU3MUECKUE BEIMUYMHBL: 3JIEKTPUUECKUN 3apsf, SJIEKTpPUYECKOoe IO,
HaANpPspKEHHOCTD 110JIS, TOTEHIMAJ, Pa3HOCTh IIOTEHIIMAJIOB; IIPU ONKUCAHUU MPABUJIBHO TPAKTOBATh
(Gu3n4ecKnil CMBICI MCIIOJIb3YEMbIX BEIUYHMH, UX 0003HAYEHUS U €JUHMILIBL;, yKa3blBaTh (YOPMYIIbI,
CBSI3BIBAIOIME TAHHYIO (PM3NYECKYIO BEIMUUHY C APYTUMH BETMYHNHAMU;

aHAJM3UPOBaTh (PU3MYECKHE IPOLIECChl M SBICHUSA, HCHOIb3ysd (U3NYECKHE 3aKOHBI U
NPUHLMIBL 3aKOH BceMupHoro tsarorenus, |, |l u Il 3akonel HproToHa, 3akOH coxpaHeHUs
MEXaHUYECKOM HEPruM, 3aKOH COXPAHEHUS HMIY/bCa, MPUHLUI CYNEPIO3ULMH CUJ, NPUHLUI



paBHONPABUsl MHEPIHATIBHBIX CHUCTEM OTCUETA, MOJIEKYJISPHO-KUHETUYECKYI0 TEOPHUIO CTPOCHHUS
BEIIECTBAa, ra30BbI€ 3aKOHBI, CBSA3b CPEAHEN KHHETHUECKON YHEPIHH TEIJIOBOTO ABUKEHUS MOJIEKYJI
¢ a0COIOTHOM TeMIepaTypoi, MepBbIii 3aKOH TEPMOJANHAMHKH, 3aKOH COXPAHEHHUS IIEKTPUUECKOTO
3apsiga, 3akoH Kysnona, mpu 3TOM pas3nuyarh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAKECHUE U YCIOBUSA (TPAHULIBI, 00JIACTH ) TPUMEHHUMOCTH;

OOBSACHATH OCHOBHBIC MPHUHIIMIIBI JACUCTBUS MAaIlHH, MPUOOPOB U TEXHUYECKUX YCTPOICTB;
pas3nnyaTh yCIoBUS MX O€30MaCHOTO UCIIOIB30BAHUS B IOBCEAHEBHOM KHU3HM;

BBIMOJHATh SKCIIEPUMEHTHI 110 HCCIENOBAaHUIO (U3NYECKUX SBICHUI U TMPOIECCOB C
UCTIOJIb30BAaHUEM TPSIMBIX M KOCBEHHBIX M3MEPEHHIA, PU 3TOM (OPMYINPOBAThH NMpodiieMy/3agaqy
U TUINOTE3y Y4eOHOro 3KCIepuMeHTa, coOMpaTh YCTaHOBKY W3 IPEAJIOKEHHOrO0 000pYAOBaHUS,
MIPOBOANTH OMBIT U OPMYTUPOBATEH BHIBO/IBI,

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEIMYHH, IPU 3TOM BBHIOMpATh
ONTUMAJIBHBIA CIIOCOO WM3MEPEHHsT M HWCIOJIb30BaTh HM3BECTHBIE METOMIBI OILCHKH IMOTPEUIHOCTEH
W3MEPEHHUI;

MCCIIEIOBATh 3aBUCUMOCTH MEXIY (DU3MYECKHMMH BEIMYMHAMHU C MCIIOJIB30BAHUEM MPSIMBIX
U3MEpPEHUIl, TMpU STOM KOHCTPYHUPOBATH YCTAaHOBKY, (DUKCHpOBATH pe3yJabTaThl MOJY4YEHHOM
3aBHCUMOCTH (PM3MUYECKUX BEIMYUH B BUE TAOJHIl U TPadUKOB, EIaTh BHIBOABI IO pe3ysbTaTaM
UCCJICIOBAHMUS,

coOroaaTh mpasuia 0€30IMacHOr0 TPyJa MPU MPOBEICHUH HCCIISI0BAHNN B paMKaX y4eOHOTO
JKCIIEPUMEHTa, Y4eOHO-HCCIEA0BATENbCKOM M MPOEKTHOM JEeATENBHOCTH C HCIIOJIb30BaHUEM
MU3MEPUTENBHBIX YCTPOUCTB M Ta0OpaTOPHOTO 000PYAOBAHMS;

peliaTh pacy€THbIC 33/1a4M C SBHO 33JaHHON (PU3UYECKON MOJIENbIO0, UCIONb3Ysl (PU3NUYECKUE
3aKOHbl M MPHUHIMIIBI, Ha OCHOBE aHajIW3a YCJOBHS 3aJayd BBIOMpPATh (U3NYECKYIO MOJEIb,
BBIICTIATh (DU3HUECKHE BENUYMHBI W (HOPMYINbI, HEOOXOJUMBbIE UIsi €€ pelIeHHs], MPOBOIUTH
pacu€Thl M OIIEHWBATh PEATbHOCTh TIOJTYYEHHOTO 3HAYEeHUS (PU3NIECKOI BETMUNHBL;

peliaTh KaueCTBEHHBIC 3aJayd: BBICTPAWBATh JIOTUYECKH HEMPOTUBOPEUYHBYIO IIETIOUYKY
paccyXJIeHH ¢ OMOpo Ha U3YUEHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U (DU3UYECKHUE SBJICHNUS,

UCIIOJIb30BaTh MPU pelIeHUH y4eOHBIX 3ajjau COBpEeMEHHbIE MH(POPMALMOHHbIE TEXHOJIOTHU
JUI  TIONCKA, CTPYKTYPUPOBAHHS, WHTEPIPETAllMN W TPEJCTAaBICHHUS Y4YeOHOH W HaydHO-
MOMYJISIPHON HH(POPMAINH, MOJTYYSHHON U3 Pa3NMYHBIX UCTOYHHKOB, KPUTHUUYECKU aHAIU3UPOBATH
MOJIy4aeMyro HH(POPMAIHIO;

MPUBOJIUTH TMPUMEPHI BKJIAJa POCCUUCKHX M 3apyOeKHBIX YUYEHBIX-(PU3UKOB B pa3BUTHE
HayKH, 00bICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B IMOBCEIHEBHOW KM3HU JJIsl 0OecredeHus
0€30MacHOCTH NMpHU OOpALIEHUH ¢ MPUOOpPaMU U TEXHUYECKHUMH YCTPOICTBaMH, JJIsi COXPaHEHUs
3JI0pOBbsI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHUS B OKpYXKaroIlei cpejie;

paboTaTh B IpyMIe C BBINOJIHEHUEM DPA3JIMYHBIX COLHAIIbHBIX POJIEH, MIIAHUPOBATh PadoTy
TPYONbl, palMOHANBHO pacHpeleNsiaTh OO0S3aHHOCTH W IUIAHUPOBATh  JESATENBHOCTh B
HECTAaHJAPTHBIX CUTYaIUsIX, aJCKBaTHO OIEHWBATH BKJIAJ Ka)XIOTO M3 YYaCTHHKOB TPYIIIBI B
pelIeHne paccMaTpuBaeMoil MpooIIeMBl.

K xonmy obyuenuss B 11 kiacce mpeameTHble pe3ysibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

JEMOHCTPHPOBATh Ha TPHUMEPax poJib U MecTO (PHU3MKH B (OPMHPOBAHWU COBPEMEHHOM
HAyYHOW KApTUHBI MHpPA, B PA3BUTUHU COBPEMEHHON TEXHUKHM U TEXHOJOTHUU, B MPAKTHUECKOM
JEeSTENIbHOCTH JIFOJIeH, IeJIOCTHOCTh U €IMHCTBO (PM3NYECKON KapTUHBI MUPA;

VUUTHIBATh TPAHMIIBI TPUMEHEHUS M3YYEHHBIX (U3MUYECKUX  MOJENeH: TOYCUHBIN
JNEKTPUYECKUH 3apsi]l, Tyd CBETa, TOUCYHBIM UCTOYHHUK CBETA, siiepHasi MOJAENb aToMa, HyKJIOHHAs
MOJIENIb aTOMHOT'O Si/Ipa MPH peleHnH (PU3NIECKHX 3a/1a4;

pacno3HaBath (u3uyeckue sBICHUS (TIPOIECCh) W OOBSCHATHP WX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKY M KBAaHTOBOH (DM3UKHU: AIIEKTpUYECKas MPOBOAMMOCTb, TEIIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JeHCTBUS TOKa, B3aMMOJACHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
WHAYKIHS, JEHCTBHE MAarHUTHOTO TIOJII HA TIPOBOJAHHUK C TOKOM M JBWXKYIIUICS 3apsi,
JJIEKTPOMArHUTHbIE KOJIEOAHUS U BOJHBI, IPSIMOJMHEIHOE paclpoCcTpaHEHHE CBETa, OTPa)KEHHE,
npejoMiIeHue, UHTephepeHus, Iupakuus ¢ [OJsApHU3alMs CBEeTa, JUCHEPCHs CBETa,



dorornekrpudeckuii d3pdext (hotodrddekr), cBeTOBOe naBiIeHHE, BOZHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aTOMa BOJIOPOJ1a, ECTECTBEHHAs! U HCKYCCTBEHHAs PaJIOaKTUBHOCTb;

OINKCBHIBATh HM3yYCHHbIE CBOMCTBA BEIIECTBA (MJIEKTPUUYECKHE, MarHUTHbIC, ONTHUYECKHUE,
JIEKTPUUECKYIO TPOBOAMMOCTb PA3JIMUYHBIX CPEA) U 3JIEKTPOMArHUTHBIC SIBIEHUA (IIPOLECCHI),
UCTIONB3Ysl  (PU3MYECKUE BEIMYUHBI: OJCKTPUYECKUN 3apsi, CHIAa TOKa, DICKTPUYECKOE
HanpsDKeHUe, 3JIEKTPUYECKOe CONPOTHUBICHHE, PA3HOCTh MOTEHIUANIOB, 3JIEKTPOJBIKYILAS CHIIA,
paboTa TOKa, MHIYKLIUS MAarHUTHOTO TmoJs, cwia Awmmepa, cuina JlopeHna, HWHIYKTUBHOCTh
KaTyUIKH, SHEPrusl 3JeKTPUYECKOr0 M MAarHUTHOIO IIOJIeH, MepHoja M 4YacToTa KOJeOaHuH B
KoJIeOATEIbHOM KOHTYpE, 3aps]l M CWJIa TOKa B TPOLECCe TapMOHUYECKHX 3JICKTPOMArHUTHBIX
KosiebaHul, (POKyCHOE pacCTOSHHE M ONTHYECKas CWiIa JIMH3bI, IPHU ONHUCAHUM IPAaBUIBHO
TPAKTOBaTh (PU3UUECKUI CMBICI HCIIOJIb3YeMbIX BEJTMUMH, UX 0003HAUYECHUS U €AMHUIIbI, YKa3bIBATh
(opMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYMHY C APYTUMH BETMUMHAMU;

OTMCHIBATh N3YUEHHBIC KBAHTOBBIC SIBIICHUS M MPOLIECCHI, UCTIONIB3YS (PU3NUECKUE BETMUUHBIL:
CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJIHBI M 4acTOTa CBETA, SHEPrus U MMITYJIbC (OTOHA,
NepUoJl TOJIypacrajga, JHEPTus CBSI3M AaTOMHBIX SJEp, NMPH ONWCAaHWM TPABWIBHO TPAKTOBATh
(bu3nUecKuil CMbICI HCIIOJIb3YEMbIX BEIMYMH, UX 0003HAYCHMS U €IMHMIIbI, YKa3blBaTh (OPMYIIbI,
CBSI3BIBAIOIME JAHHYIO (PM3MUECKYIO BEJIMYHMHY C JIPYTMMHU BEITUYMHAMH, BBIYHCISATH 3HAYCHHE
(bu3n4ecKoil BETUUNHBL;

aHAM3UPOBaTh (U3WYECKHE TIPOIECCHl M SBICHUSA, HCIONB3yS (U3NYECKHE 3aKOHBI WU
HOPUHIUIBL: 3aK0H OMa, 3aKOHbI IOCJIEI0BATEIBHOIO U NapalljIeIbHOTO COeIMHEHHS IPOBOAHUKOB,
3akoH JDxoyns—JleHma, 3aKkOH AJIEKTPOMAarHUTHOH MHAYKUIWH, 3aKOH MPSMOJIMHEHHOTO
pacrpoCTpaHEHHsl CBETa, 3aKOHbI OTPaKEHUS CBETAa, 3aKOHBI IPEIOMIIEHUS CBETa, ypaBHEHHE
OnnmreitHa i horodddexra, 3aK0H COXpaHEHUs] SHEPTHH, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH
COXpPaHEHMsI AEKTPHUUECKOTO 3apsi/ia, 3aKOH COXPAaHEHMsI MacCOBOT0 4Kcia, OCTyIaThl bopa, 3akoH
paZIMOAaKTHBHOTO pacmajza, NpU OSTOM pa3Indarh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BbIpAXKEHUE U YCIOBUSA (TPaHHULIbI, 00JIACTH) IPUMEHUMOCTH;

OTIpeNIeNATh HAIPaBJICHHE BEKTOPA MHIYKIIMH MarHUTHOTO TOJISl TPOBOJIHUKA C TOKOM, CHJIBI
Awmnepa u cuibl JlopeHua;

CTPOUTH U OIUCHIBATh N300pakKeHHE, CO3/1aBa€MOE TUIOCKUM 3€pKaJioM, TOHKOM JIMH301;

BBIMOJIHATh JKCHEPUMEHTBl IO MCCIEJOBAHUIO (PU3MUECKUX SBJIEHUH U MPOIECCOB C
UCTIOJIb30BaHUEM TIPSMBIX M KOCBEHHBIX M3MEPEHHIA: TIPU 3TOM (OPMYIHPOBAThH MPoOiieMy/3aaaqy
U TUIOTe3y Y4eOHOro 3KCIepUMMEHTa, cOOMpaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO 00O0pYAOBaHMS,
MIPOBOJIUTH OTBIT U (POPMYITHPOBATH BHIBOKI;

OCYILECTBIIATh MPSIMbIE U KOCBEHHbIE U3MEPEHUs (PU3NYECKUX BEJIMYUH, IIPU 3TOM BBIOMpATh
ONITUMAIIBHBIA CIIOCOO WM3MEPEHHUs] M WCIOJBb30BaTh W3BECTHBIE METOJBI OLEHKU ITOTPEITHOCTEH
U3MEPEHUI;

UCCIIEIOBATh 3aBHUCHUMOCTH (DPM3NYECKHX BEJIWYHH C WCIIOIB30BAHUEM TPSMBIX H3MEPEHHIA:
OpU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCHpPOBATh pPe3yJbTAaThl IOJYYEHHON 3aBUCUMOCTH
(GU3NIeCKNX BETMYMH B BUJIE TAOJIUI] U TPAQHUKOB, AETaTh BEIBOJBI TI0 PE3yJIbTaTaM HUCCIIEIOBAHMS,

co0uro1aTh Mpasuiia 0€30MacHOro TpyAa MpH MPOBEJCHUN UCCIIEI0BAaHHUM B paMKax y4eOHOTro
IKCIIEPUMEHTa, y4eOHO-HCCIIEOBATEICKOM M TPOCKTHOH MAEATENBHOCTH C HCIIOJIB30BaHUEM
U3MEPUTENIBHBIX YCTPOUCTB U 1aOOpaTOPHOTr0 000PYA0BAHMS;

pemarh pacy€éTHBIC 3a/1a4H C SBHO 33JaHHOW (U3UIECKON MOJEINBI0, HCIIONB3Ys (U3NIECKHE
3aKOHBl M MPHUHLUIBI, HA OCHOBE aHAlM3a YCJOBUS 3a/Ja4d BBIOMpPATh (PU3MUYECKYIO MOJENb,
BBIJICNATh (DU3WYECKHE BEIMYUHBI U (OPMYIBI, HEOOXOMUMBIE /s €€ pelIeHHs, MPOBOJUTH
pacy€Thl U OLIEHUBATH PEATLHOCTH MOJIYYEHHOTO 3HaUeHUs (PU3HMUECKON BEITUYHHBI;

pelaTh KauyeCTBEHHbIE 3a/auyM: BBICTPAUBAaTh JIOTUYECKH HENPOTHBOPEUMBYIO LEMOYKY
paccyXIeHU C ONOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3MUYECKHE SBICHHUS;

UCIIOJIb30BaTh MPU PEIICHUHN y4eOHBIX 3aJad COBPEMEHHbIC MH(POPMALMOHHbBIE TEXHOJIOIHU
JUIs TIOMCKa, CTPYKTYpUPOBAHHs, HMHTEPIPETAllM U MpPEJCTaBlIeHUs y4eOHOW M HaydHO-
HONYJSIPHOM MH(OpMaIK, NOJYYEHHON U3 pa3IUYHbIX UCTOYHHMKOB, KPUTUYECKH aHAJIN3UPOBATh
NoJy4aeMyro HH(OpMaIuio;

OOBSICHATh MPUHIMIBI JEWCTBUSA MAILIMH, IPUOOPOB M TEXHUYECKUX YCTPOWCTB, pa3jindarh
yCIIOBHA UX 0€30MacHOT0 MCIIOJIb30BAaHMS B TOBCETHEBHON KU3HU;



MPUBOJUTH TMPUMEPHI BKJIAJAa POCCUUCKHX M 3apyOekKHBIX YYEHBIX-(PU3UKOB B pa3BUTHE
HayKH, B 00BbSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS N0 (U3UKE B IMOBCEIHEBHOW KM3HU AJISI 00eCTIeUeHUs
0€30MacHOCTH MpHU OOpalIeHUH ¢ MPHUOOpaMU U TEXHUYECKHUMH YCTPOICTBaMH, Ui COXpPaHEHHS
3JI0POBbsSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHHUS B OKpPYXKAIOIEeH cpejie;

paboTaTh B IpyMIe C BBINOJIHEHUEM DPA3JIMYHBIX COLHMAIIBHBIX POJICH, MIIAHUPOBATH PadOTy
TPYNIIbI, PAalMOHAIBHO PACHPENeNATh OOS3aHHOCTH M IUJIAHUPOBATh  JIEATENBHOCTh B
HECTaHJIAPTHBIX CHUTYaIUsX, a/IeKBaTHO OICHMBATh BKJIAJ KaXXJOr0 M3 YYAaCTHUKOB TPYIIbl B
pelieHne paccmaTrpuBaeMoit poOJIeMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HauMeHOBaHHE KoandecTBo yacoB
Ne A1EIT0B 1 TeM DJlIeKTpOoHHbIe (LM (ppoBbIE)
nwm | P33 Bcero KonTpousubie IpaxTiieckne o0pa3oBaTe/ibHbIE PeCypchl
NPOrpaMmslI padoThI padoThI
Paznesn 1. DU3UKA U METO/IbI HAYYHOI'O ITO3HAHUS
11 ®dusrKa 1 METOBI 2 bubmuorexa [JOK
' HAYYHOTO TO3HAHMSI https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Jumamika ! https://m.edsoo.ru/7f41bf72
2.3 z’gi():II{’IeHHﬂ B 6 1 1 bubmorexa HOK
' P https://m.edsoo.ru/7f41bf72
MEXaHHUKE
Hroro no paszneny 18
Pa3nes 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIMHAMUKA
OCHOBBI
31 MOJIEKYJISIPHO- 9 1 bubnnoreka [JOK
' KMHETUYECKOU https://m.edsoo.ru/7f41bf72
TEOpUH
32 OCHOBBI 10 1 bubmuorexa [JOK
' TEPMOMHAMUKHU https://m.edsoo.ru/7f41bf72
ArperaTHble
33 COCTOSTHUSI 5 bubnuorexa [JOK
' Berectsa. DazoBbie https://m.edsoo.ru/7f41bf72
TIEPEXO0JIbI
Wroro no pazmeny 24
Paznes 4. JIEKTPOIMHAMUKA
bu6mmoreka [JOK
4.1 ICKTpOCTATHKA 10 ! ! https://m.edsoo.ru/7f41bf72



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

IMTocTosHHEIN

492 ANEKTPUYECKUN TOK. 12 1 1 bubnmoreka [JOK
' TokH B pa3IUUHBIX https://m.edsoo.ru/7f41bf72
cpenax
Wroro no pazneny 22
PezepBHoe Bpemst 2
OBILEE KOJIMYECTBO
YACOB I1O 68 4 4
[TPOTPAMME
11 KJIACC
HaumenoBanue KoJsnyecTBo 4yacoB
Ne A31CI10B 1 TeM JuiekTpoHHbIE (LU POBbIE)
wn | P23A Beero KoHnTtpoJabHbie IIpakTHYeckue 06PA30BATETBHBIC PECYPCHI
NporpamMmmsbl padoThI padoThI
Paznea 1. JIEKTPOJIMHAMUKA
11 gfifﬁfifrﬁﬁﬁaﬂ 11 1 3 bubmorexa I[IOK
' https://m.edsoo.ru/7f41c97c
WHIYKIUS
Nroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
2.1 ﬁiﬁ?ﬁ?ﬁiﬁﬁi‘iﬁm 9 1 bubmorexa I[IOK
' https://m.edsoo.ru/7f41c97c
KoJIeOaHus
22 | Smecrpomarmmime 5 1 bubmmorexa LIOK
' P https://m.edsoo.ru/7f41c97c
BOJIHBI
but6mmoreka [IOK
23 Onia 10 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paszea 3. OCHOBBI CHEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI cienMaIbHON

bubnunoreka LIOK
3.1 TEOpHUH 4 - https://m.edso0.ru/7f41c97c
OTHOCHTEIbHOCTH
Htoro no pasaeny 4



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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Pasnesn 4. KBAHTOBAS ®PU3UKA

41 ONeMeHThl KBAaHTOBOM 6 but6mmoreka [IOK
' OIITUKHU https://m.edsoo.ru/7f41c97c
bubnunorexa LIOK
4.2 Crpoerue atoma 4 https://m.edsoo.ru/7f41c97c
bubnunoreka LIOK
4.3 ATOMHOE A71pO > https://m.edsoo.ru/7f41c97c
Wroro no pazueny 15

Paznea S. 9JIEMEHTBI ACTP

OHOMMHU N ACTPOPU3NKHU

51 DIeMEHTbI aCTPOHOMUH v 1 bubnmnoreka [HOK
' 1 acTpousuKu https://m.edsoo.ru/7f41c97c
Wroro no pazueny 7

Paznes 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 O6o06maromee 4 bu6mmoteka IIOK
' MTOBTOPCHHE https://m.edsoo.ru/7f41c97c
Wtoro no pazneny 4
Pe3epBHOE Bpems 3
OBILEE KOJIMYECTBO 68 4 7
YACOB I10 ITPOTPAMME

INOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoJsimyecTBo 4yacoB Jara DJIEKTPOHHBIE HH(POBbIE
11/-11 Tema ypoka Beero KoHTpoabHbIe IpakTnueckue R — o0pa3oBaTte/ibHbIC
padoThbI padoTbI pecypcnl
®dusuka — Hayka o
1 npupoje. Hayunsie 1 bubmuoreka [IOK
METO/IbI TO3HAHMUS https://m.edsoo.ru/ff0c32e2
OKPY’KaIoIlIEro Mupa
Poine 1 MecTo Gpu3uku B
2 hopmMupoBaHUHN 1 bubnuorexa [JOK
COBPEMEHHOW Hay4YHOM https://m.edsoo.ru/ff0c33e6
KapTHHBI MUDA, B



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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MPaKTUYECKOM
NeITeIbHOCTH JII0JICH

MexaHnueckoe IBUKEHUE.
OTHOCHUTENBHOCTE

but6mmoreka [IOK

3 | MCXaUHMHECKOTO ABWKCHHS. https://m.eds00.ru/f0c3508
[Tepemernienue, CKOPOCTb,
YCKOpEHHE
4 PaBHOMEpHOE Bu6muotexa [JOK
IPSIMOJIMHEIHOE IBUKEHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpeHHOE bub6nuoreka [JOK
NPSIMOJIMHEIHOE JIBHKCHUEC https://m.edsoo.ru/ff0c372e
o | Sutomocmeme B 10K
p A https://m.edsoo.ru/ff0c39cc
najgeHust
Kpuonuneiinoe
7 nBYOKEHUE. [IBIokKeHUe bubmnoreka IIOK
MaTepHabHON TOYKH I10 https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
[TpunIMI
o | grioomemmocn s B LOK
pi N https://m.edsoo.ru/ff0c3be8
otcueta. [lepBbIit 3aKkOH
HrroTrona
Macca Tena. Cuia.
o | Moo cynepmosmnn buGwoTexa LIOK
) p https://m.edsoo.ru/ffO0c3be8
Hrrotona g
MAaTepHAIIbHON TOUYKHU
10 Tpernii 3akoH HeroToHa bu6muoreka [JOK
JUISI MATEPUATTLHBIX TOYEK https://m.edsoo.ru/ffO0c3be8
3aKOH BCEMUPHOTO
11 Tsarotenus. Cuja TSHKeCTH. but6mmoreka [IOK
[TepBas kocMHuueckas https://m.edsoo.ru/ff0c3d00
CKOPOCTH
12 Cuna ynpyroctu. 3akoH bubnuorexa [JOK

I'yka. Bec Tena

https://m.edsoo.ru/ff0c3e18
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13

Cuna TpeHus.
Koadduument tpenus.
Cuuta COnpOTHBIICHUS TIPH
JBYDKEHUH TEJla B
KUJKOCTH WJIU Ta3e

bubnunoreka LIOK
https://m.edsoo.ru/ff0c3f76

14

[ToctynarenbHoe u
BpalaTeIbHOE JTBUKEHUE
abCoIOTHO TBEPIOTO Tena.
MowmenT cunsl. [lneuo
CUJIBL. Y CIIOBUSA
paBHOBECHs TBEPAOTO TElIa

but6mmoreka [IOK
https://m.edsoo.ru/ff0c41a6

15

NmMnynsc maTepuaibHON
TOUYKHU, CUCTEMBbI
MaTepUaIbHbIX TOYEK.
Wmnynbsce cuibl. 3aKkoH
COXPAHEHHUS UMITYJIbCA.
PeakTuBHOE IBHKEHHE

bubmnoreka IIOK
https://m.edsoo.ru/ff0c43d6

16

PaboTa 1 MOITHOCTH CHIIBI.
Kunernueckas sneprus
MaTepHUaIbHOW TOUKH.
Teopema 06 u3MeHeHUN
KMHETUYECKOW DHEPTUU

bu6anoreka IIOK
https://m.edsoo.ru/ff0c4502

17

ITorenumanpHas SHEpTUs.
[ToTenumanpHas sHEpPTrUst
yrpyro aeopMupoBaHHOMN
npyxuHbl. [loTennnansHas
SHeprus Tena BOIU3U
TMOBEPXHOCTH 3E€MJIU

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c461a

18

[TorenmansHbIe U
HEINOTEHIUATIbHBIE CUJIBIL.
CBs13b paboTHI
HENOTEHUMAJIBbHBIX CUJI C
M3MEHEHUEM
MEXaHUYECKON YHEPTUU
CUCTEMBI TeJl. 3aKOH
COXpaHEHUs1 MEXaHUYECKOU
SHEPIUU

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



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
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19

JlabopaTopHas pabota
«HccnenoBanue CBsA3U
paboOTHI CHITBI C
W3MCHCHUEM
MEXaHUYECKOI 3Heprun
TeJa Ha TIpUMepe
pacTsKEeHUs PE3UHOBOTO
KTYyTa»

20

KonTposibHas padota no
teMe «Kunemaruka.
Jlunamuka. 3akOHbI
COXPAHEHHUS B MEXaHHUKE)

bubmuorexa [IOK
https://m.edsoo.ru/ffO0c4b74

21

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-
KUHETHUYECKOW TEOPUH.
bpoyHOBCKOE IBUKEHHE.

Huddyszus

bubmnoreka IIOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep ABUKECHUS U
B3alMOJECUCTBHS YAaCTHI]
BemecTra. Moaenu
CTPOEHUS ra3os,
YKHAJIKOCTEN U TBEPJIBIX TEI

23

Macca monexya.
KonnuecTBo BemecTna.
[TocTostHHast ABoraapo

24

TenmoBoe paBHOBECHE.
Temneparypa u e€
n3Mepenue. [lkana
temneparyp Llenbcus

25

WUneanpusrii raz 8 MKT.
OcHoBHOe ypaBHeHHe MKT

bubmuoreka [{OK
https://m.edsoo.ru/ffOc4fde

26

AOcoiroTHas TeMIiepaTypa
KaK Mepa cpefHen
KUHETUYECKON SHEPTUU
JIBUKCHHSI MOJICKYII.
YpaBHenue Menpeneena-
Krnaneiipona

but6mmoreka [IOK
https://m.edsoo.ru/ffO0c511e



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

27

3akon /lanpToHa. ['a3oBbIe
3aKOHBI

28

JIaboparopHast pabota
«Hccnenosanue
3aBUCHMOCTH MEXKTY
rapamMeTpamMH COCTOSTHHSI
pa3peKEHHOTO Ta3ay

29

N3onporieccel B neanbHOM
rase 1 ux rpapuieckoe
IIpeJICTaBICHHE

bubnunoreka LIOK
https://m.edsoo.ru/ff0c570e

30

Bnyrtpennss sHeprus
TEPMOJUHAMHYECKON
CHCTEMBI U CITIOCOOBI €€
n3menenus. Konnuecto
TEIUIOTHI U padoTa.
BuyTpennss sueprus
OJIHOATOMHOTO HJI€aTbHOTO
rasa

bubmuoreka [{OK
https://m.edsoo.ru/ff0c5952

31

Buasl Tenonepenaun

bubnuoreka [{OK
https://m.edsoo.ru/ff0c5¢c36

32

VY neapHas TEMI0EMKOCTD
BeniecTBa. KonnaecTBo
TETJIOTHI ITPU
TeIIonepeaye.
AnmabaTHBIN mporiecc

bubnuoreka [{OK
https://m.edsoo.ru/ff0c5¢c36

33

IIepBbliit 3aKk0H
TEPMOJAVHAMUKH U €T0
IIPUMEHEHUE K
M30Ipoueccam

but6mmoreka [IOK
https://m.edsoo.ru/ffOc5efc

34

Heob6patumocTs miporieccon
B Ipupoe. Bropoii 3akoH
TEPMOJUHAMUKHU

bubmuoreka [{OK
https://m.edsoo.ru/ff0c6230

35

[Tpunmun nevicreus u KT/
TEIJIOBOM MAIlIMHBI

but6mmoreka [IOK
https://m.edsoo.ru/ff0c600a

36

Hukn Kapno u ero KIIJ{

37

DKOJIOTHYecKHe TPOoOIeMbl
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TCIIJIOOHCPTCTUKHU

O6o0maromuii ypok

but6mmoreka [IOK

38 | «Monexyuipnas Qusnxa, https://m.edso0.ru/ff0c6938
OCHOBBI TEPMOJIUHAMUKI
KonTponbnas pabora no
39 teme «MouekynsipHas Bu6muoteka [JOK
¢buznka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI)
o | Moo Bumorea 110K
ACHCATHA. P https://m.edsoo.ru/ff0c63b6
Y KUTICHUE
AOcoroTHas 1
a1 OTHOCHUTEJIbHAS BIAKHOCTh bu6mmoteka IIOK
BO31yxa. HachimeHHbII https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno.
Kpucrannmueckue u
42 ZI\;I{?/II;%HT{ Bfni??ﬁoﬁcm bubmorexa LOK
p https://m.edso0.ru/ff0c65f0
KpucTauioB. JKunkue
kpuctajuibl. COBpeMeHHbIE
MaTepuabl
[InaBnenue u
43 KPUCTAJUIU3ALU. bubmuoreka [IOK
V nenpHas TeIIoTa https://m.edsoo.ru/ff0c6708
riaBienus. Cyonmumans
44 YpaBHEHUE TEIIOBOTO bubnmnoreka [JOK
Oaanca https://m.edsoo.ru/ff0c6820
DJeKTpu3anus Tell.
45 Dnektpuueckuii 3apsia. [[sa bubmmoreka [JOK
BHUJIa SJICKTPHUYCCKUX https://m.edsoo.ru/ff0c6bcc
3apsi/ioB
[IpoBOIHUKY, TUBIEKTPUKHU
46 Y MOJYIPOBOIHUKH. 3aKOH bubnuotexa [JOK

COXpaHCHHSI
AJIEKTPHUYECKOTO 3apsizia

https://m.edsoo.ru/ff0c6bcc
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47

B3aunmoneiicTBre 3apsi0B.
3akon Kynona. Toueunslit
AICKTPUICCKUI 3apsi]

but6mmoreka [IOK
https://m.edsoo.ru/ffOc6ced

48

Hanpsioxénnoctb
ANEKTPUYECKOTO TOJISL.
[IpunHnmn cynepno3uun
3JIEKTPUYECKHUX ITOJEH.
Jluauy HanpsHKEHHOCTH

bubnunoreka LIOK
https://m.edsoo.ru/ffOc6df2

49

PabGoTa cui
3IEKTPOCTATUUECKOTO
noud. Ilorennuann.
PazaocTs moTeHImanoB

bubmnoreka IIOK
https://m.edsoo.ru/ff0c6f00

50

[IpoBoaHMKY 1
JTUDJICKTPUKHU B
AIEKTPOCTATUYECKOM II0JIE.
JlunnekTpudeckas
MIPOHUIIAEMOCTh

bubnuorexa [JOK
https://m.edsoo.ru/ff0c7018

51

DNEeKTPOEMKOCTb.
Konnencarop

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTD TIJIOCKOTO
KOHJICHCATOpa. DHEprus
3apsHKEHHOTO
KOHJICHCATOpa

bubmorexa [IOK
https://m.edsoo.ru/ff0c72c0

53

JIaGoparopHas paboTa
"U3mepenue
AJIEKTPOEMKOCTH
KOoHAeHcaTopa'

54

[Tpuniun nericTBus u
IpUMEHEHHE
KOHJICHCATOPOB,
KOIIMPOBAJILHOT'O arnrapara,
CTPYWHOTO MPUHTEPA.
DnexTpocTaTuyecKas
3alInTa. 3a3eMJICHUE
AJIEKTPONPUOOPOB

55

DNEKTPUUECKUH TOK,



https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

YCIIOBUS €TO
CYILIECTBOBAHUSI.
[TocTostHuBIM TOK. Cuna
toka. Hanpsokenue.
ConporusieHue. 3aKoH
Oma 11 yyacTka Lenu

56

ITocnepoBarenpHOE,
rapajuieJIbHOE, CMEIIaHHOE
COEMHEHHE ITPOBOJHUKOB.
JlaGopaTopHas pabota
«M3y4eHne CMEIaHHOro
COEJIMHEHUS PE3UCTOPOB»

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ff0c74f0

57

Pabora 1 MoIIHOCTH
3JIEKTPUYECKOTO TOKA.
3akoH Jlxxoyns-Jlenna

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

58

3akon OMa IS HOJIHOH
(3aMKHYTOM)
JIEKTPUUECKON IIETIH.
Kopotkoe 3ambikanue.
JIaGoparopHas pabota
«M3mepenue D]JIC
HCTOYHHKA TOKA U €To
BHYTPECHHETO
COIIPOTHBIICHUS»

0.5

bu6anoreka IIOK
https://m.edsoo.ru/ffOc7ae0

59

PesepBHbIii yPOK.
KonTponbnas pabota no
Teme "OnekrpoauHaMuka /
Bcepoccutickas
poBepoyHas paboTa

but6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56

60

O6o0maromuit ypox
«DNEKTPOANHAMUKAY /
Bcepoccutickas
poBepoyHas pabora

but6mmoreka [IOK
https://m.edsoo.ru/ff0c88be

61

OneKTpoHHas
MIPOBOJIMMOCTD TBEPIBIX
METaJIOB. 3aBHCHMOCTD
COMPOTHUBIICHUS METAJIIIOB



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

OT TEeMITEPATYPHI.
CBepXITPOBOIUMOCTh

62

DNEeKTPUUYECKHUI TOK B
Bakyyme. CBoMCTBa
ANIEKTPOHHBIX MMYYKOB

63

[TonynpoBoHMKH, UX
COOCTBEHHAas U IIPUMECHasI
npoBoauMocTs. CBOMCTBa
p—n-nepexona.
[TonynpoBOAHMKOBBIE
PUOOPHI

bubnunorexa LIOK
https://m.edsoo.ru/ffOc84ae

64

DNEeKTPUUECKUN TOK B
pacTBopax M pacruiaBax
AJIEKTPOJIMTOB.
DNeKTpOIUTHYECKAst
Jicconranus. JIEeKTPOIIn3

bubmnoreka IIOK
https://m.edsoo.ru/ff0c82ba

65

DNEeKTPUIECKHUI TOK B
razax. CaMOCTOSITENIbHBIN U
HECaMOCTOSITEIbHBIN
pa3psa. Mounaus. [1nazma

bu6nuorexa [IOK
https://m.edsoo.ru/ffOc84ae

66

DneKkTpudeckue npudopsl U
YCTPOMCTBA U UX
IIPaKTUYECKOE
npuMeHenue. [Ipasuna
TEXHUKH O€30MaCHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0c86fc

67

KonTponpHas pabota mo
Teme «IJEKTPOCTATHKA.
[TocrosHHBIM
3neKkTpudeckuii Tok. Toku
B Pa3JIMYHBIX CPEAAX»

bubmuoreka [{OK
https://m.edsoo.ru/ff0c8a8a

68

PesepBHbIii yPOK.
O6o0maromuii ypok 1o
temaM 10 kimacca

but6mmoreka [IOK
https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

11 KJIACC



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

n/n

Tema ypoka

KoauugecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IpakTuyeckue
padoThI

Jlara
U3yYCHUS

JJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTte/ibHbIE

pecypchbl

[TocTostHHBIE MATHUTHI U
HX B3aUMO/JICHCTBHUE.
MaruuTHOoe nosie. Bextop
MAarHUTHON MHIYKLIHH.
JIuHMM MarHUTHOM
WHIYKIIUU

but6mmoreka [IOK
https://m.edsoo.ru/ff0c9778

MarauTHoe I10JIe
MPOBOJIHUKA C TOKOM.
OmnsIT Opcrena.
B3aumonelictBue
MIPOBOJHUKOB C TOKOM

bubnuorexa [IOK
https://m.edsoo.ru/ff0c98fe

JlaGopaTopHas pabota
«M3yyeHne MaraHuTHOIO
TI0JIsE KATYIIKH C TOKOM»

bubmnoreka IIOK
https://m.edsoo.ru/ff0c98fe

JlelicTBE MArHUTHOTO
TIOJIs1 Ha MIPOBOHUK C
TokoM. Cuita Ammepa.
JlabopaTopHas paboTta
«HccnenoBanue IelcTBUS
MMOCTOSIHHOTO MarHuTa Ha
PaMKy C TOKOM»

bu6anoreka LIOK
https://m.edsoo.ru/ff0c9ac0

JleficTBE MarHUTHOTO

MOJISL Ha IBHOKYIIYIOCS

3apsKEHHYIO YaCTHILY.

Cuna Jlopenna. PaGota
cuibl JIopeHna

bubnunorexa LIOK
https://m.edsoo.ru/ff0c9df4

DneKTpoMarHuTHas
unaykius. [lorok BekTopa
MAarHUTHOM MHIYKLIHH.
OJIC nHaykiuu. 3aKoH
3JIEKTPOMAarHUTHOU
nHaykiuu dapanes



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

JlabopaTopHas pabota
«HccnenoBanue SBiacHUS
ANEKTPOMAarHUTHOM
WHIYKLIAID)

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTB. SIBIICHUE
camouHaykiuu. J1C
CaMOUHIYKIMHU. DHEPIrHst
MarHuTHOTO T10JIA
KaTYIIKA C TOKOM.
DJIEKTPOMArHuTHOE T0JIe

bubnunorexa LIOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa
U UX [IPUMEHEHUE:
MMOCTOSIHHBIC MarHHUTEHI,
3JIEKTPOMArHUTHI,
3JICKTPOJIBUTATEIb,
YCKOPHUTEIIH
3JIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS 1I€Yb

10

O6o006maronuii ypok
«MaraurtHoe moJe.
DneKTpoMarHuTHas

WHIYKIHS

bubmmorexa [JOK
https://m.edsoo.ru/ff0cab82

11

KonTponbnas pabota mo
Teme «MarauTHoe 1oJie.
DneKTpoMarHuTHas
WHIYKIHS

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

12

CB0OOIHEIE
MeXaHU4ecKue KojJeOaHusl.
I"apmonnueckue
KosiebaHus. YpaBHEHHE
rapMOHHUYECKHUX
konebanuil. [IpeBparmienue
SHEPrUUu

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcaf06

13

JIaGoparopHas paboTa
«Hccnenosanue
3aBUCHMOCTH IIEproIa
MaJIbIX KOJIeOaHUH rpys3a



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

Ha HUTH OT JUIMHBI HUTHU U
Macchl Ipy3a»

14

KonebarenbHblil KOHTYD.
CBoOoHbBIE
ANEKTPOMArHUTHBIC
KoJIeOaHMs B HACATBEHOM
KoJIeOaTeIbHOM KOHTYDE.
AHaJorus Mexay
MEXaHUYECKHMU U
AJIEKTPOMArHUTHBIMU
KOJICOaHHSIMU

but6mmoreka [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXpaHCHHS PHEPTUU B
UJcATbHOM
KoJIe0aTeIbHOM KOHTYpE

bubnuorexa [JOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencrasnenue o
3aTyXarouux KoJIeOaHusIX.
Beinyx1eHHBIE

MEXaHUYECKUE KOJICOaHMS.

Pe3onanc. BeinyxneHnbie
3JIEKTPOMArHUTHBIE
KOJIeOaHus

bubmmorexa [JOK
https://m.edsoo.ru/ff0cbb86

17

IlepeMeHHBIN TOK.
CunyconaanbHbIN
IIEPEMEHHBIN TOK.
MoHOCTh NEPEMEHHOTO
TOKa. AMIIUTYJHOE U
JIEWCTBYIOIIEE 3HAYEHUE
CUJIBI TOKA U HAIPSIKEHUS

bubmuorexa [{OK
https://m.edsoo.ru/ffOchd34

18

Tpancdopmarop.
[TpousBoacTBo, nepenaya
U notpebiieHune
AJIEKTPUYECKON SHEPTUU

19

YeTpoicTBO U
MIPAKTUYECKOE
IIPUMEHEHHE
AJIEKTPUYECKOTO 3BOHKA,

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

reHeparopa nepeMeHHOro
TOKa, JIMHUN
3JIEKTpoIepeiay

20

DKOJIOTUYECKUE PUCKU
[IpY MPOU3BOJICTBE
3JEKTPO3HEPIUH.
Kynbrypa ncnosnb3zoBanus
3JEKTPOIHEPIUH B
MOBCEHEBHON KU3HU

21

MexaHnn4decKre BOJIHBI,
yCIJIOBHS
pacrnpocTpaHeHHUS.
[Tepuoa. Cxopoctb
pacrpocTpaHeHus U JTMHA
BOJIHBL. [lonepeunsie u
MIPOJI0JIbHBIEC BOJHBI

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

22

3Byk. CKOpOCTbH 3BYKa.
I'poMkocTh 3ByKa. BeicoTa
ToHa. TeMOp 3ByKa

bubanoreka LIOK
https://m.edsoo.ru/ffOcccOc

23

DNeKTpOMarHuTHBIC
BOJIHBI, UX CBOWCTBA U
ckopocts. [llkana
9JIEKTPOMArHUTHBIX BOJIH

bubmmorexa [JOK
https://m.edsoo.ru/ffOccfe0

24

HpI/IHIII/IHI)I pa)mocmmn u
TeneBuaeHus. Passurue
CPEJICTB CBSI3H.
Panmomoxkamus

25

KonTponbHas pabota
«Konebanusa v BOITHBI»

bubmuorexa [{OK
https://m.edsoo.ru/ffOcc6f8

26

[IpssMmonuHeitHOE
pacnpocTpaHEHUE CBETa B
OJIHOPOJIHOM Cpejie.
ToueuHBIN HCTOYHUK
ceera. JIyd cBera

but6mmoreka [IOK
https://m.edsoo.ru/ff0cd350

27

OrtpaxeHue cBeTa. 3aKOHbI
OTpPaXKEHUS CBETA.

but6mmoreka [IOK
https://m.edsoo.ru/ff0cd4e0



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

[TocTpoenue nzobOpaxeHuit
B IUIOCKOM 3€pKaJie

28

IIpenomiieHnue ceera.
[TonHnoe BHyTpeHHEE
orpaxeHue. IIpenenbHbIi
YTOJI ITOJIHOTO
BHYTPEHHETO OTPAKEHUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0cd7f6

29

JIaboparopHast pabota
«M3mepenue mokasaresist
NPEJIOMJICHHUS CTEKIIa»

bubnunorexa LIOK
https://m.edsoo.ru/ff0cd67a

30

JInnzsl. [locTpoenue
M300paKeHUi B INH3E.
®opmyJia TOHKOHN JTMH3BI.
YBennueHue JTMH3bI

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

31

JIaboparopHast pabota
«HccrenoBanue cBOMCTB
M300pakKeHUH B JIMH3AX)

32

Hucnepcus ceera.
CroxHbIi cocTaB 6e10ro
cBeTta. [lBer.
JIaGoparopHas paboTa
«Habmronenue qucnepcuun
CBETa»

33

Wntepdepenys ceera.
Judpakius certa.
JudpakimonHas pemeéTka

but6mmoreka [IOK
https://m.edsoo.ru/ffOced22

34

[TonepedyHOCTh CBETOBBIX
BoJiH. [lonsipusanus ceera

bubnunorexa LIOK
https://m.edsoo.ru/ffOcf02e

35

OnTnueckue npudopsl U
YCTPOMCTBA U YCIOBUS HX
6€30MacHOr0 NPUMEHEHHS

36

['panuLbl TPUMEHUMOCTH
KJIaCCUYECKOM MEXaHUKH.
[ToctynaTel cnenuaibHOM
TEOPUH OTHOCUTEIBHOCTU

bubnunorexa LIOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTENBHOCTD

bubnunoreka LIOK



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

OJTHOBPEMEHHOCTH.
3ameIeHHe BpEMEHU U
COKpAIICHUE UTNHBI

https://m.edsoo.ru/ffOcfa42

38

DHeprus u UMITYJbC
PENATUBUCTCKON YaCTULIBI.
CBs3b MacCChI C SHEPTUEH U
HUMITYJILCOM. DHEPIust
TTOKOSI

bubnunorexa LIOK
https://m.edsoo.ru/ffOcfc68

39

KonrponbHas padota
«Ontrka. OCHOBBI
CHeIUaaIbHON TCOpUHr
OTHOCUTEIBHOCTH

bubmnoreka IIOK
https://m.edsoo.ru/ffOcf6f0

40

®otonsl. Dopmyna
[Inanka. DHeprus u
UMIybC HOTOHA

bubmnoreka IIOK
https://m.edsoo.ru/ffOcfel6

41

OTtkpbITHE U
WICCJIC/IOBAHKE
dotorddexra. OnbIThH A.
I'. CtoneroBa

bubanoreka LIOK
https://m.edsoo.ru/ffOcffc4

42

3akonbl pororddexra.
VYpaBHeHue DitHITEHA
st potorddexra.
«Kpachnas rpanuma»
dhoTorddexra

bu6anoreka LIOK
https://m.edsoo.ru/ff0d015e

43

JaBnenne cBeta. ONbITHI
I1. H. JIeGenena.
XuMH4eckoe neiicTBHUE
CBeTa

bubmuoreka [{OK
https://m.edsoo.ru/ff0d04a6

44

TexHudeckue ycTpoicTaa
U IPaKTHYECKOE
IIPUMEHEHHUE:
(hoTOd7IeMEHT,
(dhoToaTUMK, COTHEUHAS
OaTapest, CBeTOINO]T

45

Pemrenue 3agad mo reme
«IIIEeMEHTHI KBAHTOBOI

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0302



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302

OIITUKID)

46

Monpens atoma TomcoHa.
OmnbiThl Pesepdopaa mo
pPacCessHUIO Oi-4acCTHII.
[Inanerapnas monens
aroMma

bubnunoreka LIOK
https://m.edsoo.ru/ff0d091a

47

[Toctynater bopa

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0Oafa

48

W3nydyenune u nornoueHue
(hOTOHOB MpH TIEpexojie
aToMa ¢ OJJHOTO YPOBHS
SHEpPruHu Ha Ipyrou. Buael
CIIEKTPOB

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0afa

49

BonnoBsie cBoiicTBa
yactull. BosHsl 1e
Bbpoiins. KopnyckynspHo-
BOJIHOBOM JTyaJIM3M.
CnoHTtaHHOE U
BBIHYKJICHHOE U3JIyYCHHE

bubnuorexa [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTtkpbITHE
pannoakTUBHOCTU. OIBITHI
Pezepdopna no
OIpEeJICJIEHUI0 COCTaBa
PalnoaKTUBHOTO
U3ITy4YEeHUs

bubanoreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anbda-, bera-,
ramMMa-m3JIydeHHs.
Bnusuue
PaJIMOAaKTUBHOCTH Ha
KUBBIC OPTaHU3MBI

52

OTkpbITHE IPOTOHA U
HeWlTpoHa. M30TonbI.
Anbda-pacna.
DJIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-
pacnan. ['aMma-u3nydeHue

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBI31 HYKJIOHOB
B sA1pe. SInepHble peakuuu.
SnepHsblii peakTop.
[Tpobnembl, MepcreKTUBEL,
9KOJIOTMYECKHE aCIIEKTBI
SIICPHOM YHEPTEeTUKH

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YaCTHULIBI.
OTKpBITHE TO3UTPOHA.
MeTob1 HAOIIOICHUS U
perucrpamnuu
AJIEMEHTAPHBIX YACTHII.
Kpyrasriii cron
«DyH1aMEHTAIIbHBIE
B3aMMO/ICICTBUSI.
EnuncTBO (Dmzmueckoit
KapTUHBI MUPa»

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

55

OTtansl pa3BUTUSA
actpoHomuu. ITpuknagnoe
U MUPOBO33PEHUYECKOE
3Ha4YeHHE aCTPOHOMUH.
Bun 3Bé3aH0r0 Heba.
Co3Be3aust, spKue 3BE31bl,
IUTAaHETHI, UX BUIUMOE
nerkenne. ConHeynas
cucrema

56

Comnnaue. ConHeunast
aKTUBHOCTE. MICTOUYHUK
sHeprun CoJiHIA U 3BE3]

S7

3BE3BI, NX OCHOBHBIC
XapaKTEPUCTUKH. 3BE3IbI
rJIaBHOM
IMOCJIE/IOBATEILHOCTH.
Buyrtpennee ctpoeHue
3B&31. COBpEMEHHBIE
MPEJCTABICHUS O
MPOUCXOXKICHUU U
spomonuu ConHIa U 3BE3]



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

58

Muieunsbiii [1yTe — Hamma
TI'anaktuka. Ilonoxenne n
nemwxkenne CoiHIa B
TI'anaktuke. I'agakTUKH.
UeEpHbie AbIpbI B AIpax
raJlakTHUK

59

Bcenennas. Pa3zoeranue
rajaktuk. Teopus
Bbonpmioro B3peiBa.
PenukToBoe u3nydyeHue.
Meraranaktuka

60

Hepemennsie npoGiembl
aCTPOHOMMUHU

61

KontpomnbHas pabora
«JIEMEHTBI aCTPOHOMUH U
acTpoHU3UKN»

62

O606maromuii ypok. Poib
(U3HUKHN 1 aCTPOHOMHUH B
SKOHOMHYECKOH,
TEXHOJIOTHYISCKOM,
COILIMAJIbHOM U THYECKOM
chepax neaTenTbHOCTH
YyeJIOBeKa

63

O6o06maromuii ypok. Poib
U MecTO (PU3HUKH U
aCTPOHOMUU B
COBPEMEHHOUN HAYYHOU
KapTHHE MHpa

64

O606maromuit ypok. Poib
¢buznveckoii Teopuu B
(dbopMUpoBaHUH
MPEJCTaBICHUM O
(bU3UIEeCKOi KapTUHE
MUpa

65

Oo6o0maromuit ypox.
Mecro ¢usndeckoit
KapTHHbBI MUpPa B 00IIEM




Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIpeJICTaBICHUI O PUPOE

66

Pe3epBHbIil ypok.
MaruauTHO€ 1noJie.
DneKTpOMarHuTHas

VHYKIUS

67

PesepBHblii ypok. OnTuka.
OCHOBBI cielMaIbHOMN
TEOPUH OTHOCUTEIIHLHOCTH

68

Pesepnslii ypok.
KBanToBas ¢uzuka.
DneMeHThl aCTPOHOMUU U
acTpou3uKu

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1784

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/ff0d1784

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHSI OCHOBHOM
OBPA30BATEJIbHOI ITPOI'PAMMBI

10 KJIACC
Kon .
DOBEDSIEMOL0 IIpoBepsiemble MpeIMeTHBbIE Pe3yJILTATHI 0CBOCHHSI OCHOBHOM
pobep 00pa30oBaTeIbHON NMPOrpaMMbl CpeIHero oo1ero 0opa3oBaHus
pe3yJbTara

JleMoHCTpHpOBaTh Ha MpUMEpax Pojb U MeCTO (HU3UKH B (HOPMHUPOBAHHUH
10.1 COBPEMEHHOM HAYyYHOU KAPTHUHBI MUPA, B Pa3BUTUHA COBPEMEHHOW TEXHUKH
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

VYuuThIBaTh TPaHULBl NPUMEHEHHUS M3Y4YEHHBIX (U3NYECKUX MOJEIeH:
MaTepuajgbHas TOYKa, HMHEpIHaJbHAasg cHCTeMa OTcuéra, abCOIIOTHO
10.2 TBEPAOE TEJIO, UACAIBHBIM Ta3; MOJICIN CTPOEHUS Ta30oB, XUAKOCTEH U
TBEPABIX TE€J, TOYEYHBIH JJIEKTPUYECKUH 3apsii — NpU  pelIeHUuU
bu3nyeckux 3axau

Pacnio3naBate Qusnueckue sBICHHS (IIPOIECChI) U OOBSACHITH WX Ha
OCHOBE 3aKOHOB MEXAHHKH, MOJEKYISIPHO-KUHETHUECKON TEOpHH
CTpPOCHMSI  BEIIECTBA W  DIIEKTPOJWHAMHKH:  pPaBHOMEpPHOE M
PaBHOYCKOPEHHOE TNPSMOJIMHEHHOE ABM)KEHUE, CBOOOIHOE IaJeHHE Te,
JIBUKCHHUE 110 OKPY)KHOCTH, MHEPIUS, B3auMojeucTBue Tei;, auddysus,
10.3 OpOYHOBCKOE JABM)KCHHE, CTPOCHHE IKUAKOCTEH W TBEPABIX TelI,
U3MEHeHHue O00bEMa Ten MpH HarpeBaHuM (OXJIAKICHHH), TEIUIOBOE
paBHOBECHE, HCIapeHHe, KOHJICHCAIMS, IUIABICHUE, KPUCTAIIH3AIMS,
KHUIICHHE, BIIAXXHOCTh BO3/yXa, TMOBBIIICHUE JAaBJICHHsS Tra3a IpU €ro
HarpeBaHUM B 3aKPBITOM COCY/I€, CBSI3b MEXKIY IMapaMeTpaMu COCTOSHUS
ra3a B U30MpoIleccax; IEKTpU3alus Tell, B3aUMOIEHCTBUE 3apsii0B

OnuceiBaTh MEXAaHUYECKOE JIBUKEHUE, HCIIONB3Ys (PU3NUYECKUE BEINUMHBIL:
KOOpJIMHATa, ITyTh, IEpEMEILEHHE, CKOPOCTh, YCKOPEHUE, Macca Tella, CUIa,
UMIyJbC Tela, KUHETUYECKas DHEpPIUs, NOTEHLUANbHAas JHEprus,
104 MexaHu4yeckas paboTa, MeXaHHYecKas MOIIHOCTb, IIPU OINHUCAHUU
NPaBUIBHO TPAKTOBAaTh (PU3MUYECKUI CMBICT HCHOJIb3yEeMbIX BEJIWYMH, UX
0003HaYeHHs] U EIUHUIIBI, HAXOAUTh (DOPMYIIbI, CBA3BIBAIOILKE JAHHYIO
(GU3NYECKYIO BETMUUHY C IPYTMMHU BEeIMYMHAMU

OnuceiBaTh M3y4yeHHBIE TEIJIOBBIE CBOWCTBA TEJI MU TEIUIOBBIE SIBJICHHUSA,
UCTIONB3YS (PU3NUYECKUE BEIIMYUHBIL: IaBJICHHUE ra3a, TeMIepaTypa, CpeIHsIs
KUHETHYeCcKast SHEpPrusi  XAaOTHYECKOro  JIBWXKEHHS  MOJIEKYII,
CpemHEKBaIpaTUuyHasi CKOPOCTh  MOJIEKYJ, KOJMUYECTBO  TEIUIOTHI,
10.5 BHYTpPEHHSSl dHeprus, pabora rasa, kodQPUIHEHT MOJNe3HOro JeHCTBUSA
TEIUIOBOTO  JIBUTATENsl; TIPU  ONWCAHUM  TPABWIBHO  TPaKTOBATh
¢u3nyecKkuil CMBICT UCHOJb3YEMbIX BEJIMYMH, HX OOO3HAUeHUS U
€IMHUIIBI, HAaXOIUTh (OPMYIBI, CBS3BIBAIOIINAE MTaHHYI (DH3UYECKYIO
BEJIMUYUHY C APYTUMU BEIMUYNHAM

OnuceiBaTh  M3Y4YEHHBIE  DJIEKTPHUUECKHME  CBOWCTBA  BEIIECTBA H
JEKTpUYECKUE SIBJICHUS (TPOLIECCHI), UCIONB3YS (PU3NUECKHE BETUYHHBI:
AIIEKTPUYECKUIM 3apsf, SJIEKTPUYECKOE TII0JIe, HamnpsHKEHHOCTh OIS,
10.6 MOTEHITMAN, Pa3HOCTh MOTCHIIMAJIOB; TIPH OMMCAHUH MPABUILHO TPAKTOBAThH
(bu3nUeCKUil CMBICI UCIOIB3YEMbIX BEIMYMH, UX 0003HAYCHHUS U €AUHUIIBI;
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOLINE JAaHHYIO (DU3MUECKYIO BEIUYHHY C
JPYTUMH BeJTHUYUHAMHU

aHaAU3UPOBATh (PU3NUECKUE MPOLIECCH U SIBICHHS, UCIIONB3Ys (PU3NYECKHe
3aKOHBI M TIPUHIUIIBL: 3aKOH BcemupHoro Tsrotenws, |, Il u 11l 3axoHbI
HrroToHa, 3aKOH COXpaHEHUS MEXaHMYECKON SHEPTuu, 3aKOH COXpaHEHUS
UMITyJIbCA, TNPUHIUI  CYNEPIIO3WIMKA  CWJI, TPHHIMII  PaBHOIIPABHUS

10.7




UHEpUHUAIBHBIX CUCTEM OTCYETA; MOJIEKYISIPHO-KMHETHYECKYIO TEOPHIO
CTpPOEHMSI BELIECTBA, T[A30BbIE 3aKOHBI, CBS3b CPEAHEW KHUHETHYECKON
SHEPrMM TEIUIOBOIO JBM)KEHUS MOJIEKYJI C aOCOJIIOTHOW TeMmIepaTypoi,
NEPBBI 3aKOH TEPMOAMHAMUKH; 3aKOH COXPAaHEHHUS DJIEKTPUUECKOIO
3apsza, 3akoH KynoHa; mpu 3ToM pa3nuyarh CIOBECHYH (OPMYIMPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHE U YCIIOBUS (TpaHUIbI, 00JIacTH)
IPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIC MPHUHIMIIBI JCHCTBUS MallUH, HOpUOOPOB U
TEXHUYECKUX  YCTPOWCTB;  pa3inyaTh yCJIOBUA UX  0€30MacHOro
HCIIOJIb30BaHUs B TOBCETHEBHOM JKHU3HU

10.9

BBINMONHATE KCIIEPUMEHTHI 0 HWCCICIOBAHUI0 (U3NYECKUX SIBICHUU H
MIPOIIECCOB C UCIIOJIL30BAHNEM IIPSIMBIX U KOCBEHHBIX U3MEPECHHI; IPU 3TOM
dbopmyaupoBaTh npodsieMy (3a1a4dy) U TUIIOTE3y y4eOHOTO SKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO 000pYIOBAaHUS, TIPOBOIUTE OIIBIT
U GOPMYJIMPOBATH BBIBOJIBI

10.10

OcymiecTBIATh NpsIMbIE U KOCBEHHbIE M3MEPEHUs! (PU3NYECKUX BEIMYUH;
IpU 3TOM BbBIOMpATh ONTHUMAJIbHBIN CIIOCOO M3MEPEHHS U HCIOIb30BaTh
U3BECTHBIE METO/bl OLIEHKH MOTPEIIHOCTEN U3MEPEHUM

10.11

HccnenoBaTh  3aBUCUMOCTH  MEXAy (U3MYECKMMM  BEIMYMHAMHU C
UCIIOJIb30BAHUEM IMPSMBIX HM3MEPEHUH; IIPU OTOM KOHCTPYHPOBATh
YCTAHOBKY,  (PMKCHpOBAaTh  pe3yiabTaTbl  IOJYYEHHOH  3aBHCHMOCTH
¢u3nUecKUX BEIMYMH B BHJE TaOIUI[ W TpadUKOB, JeNaTh BBIBOJBI IO
pe3ynbTaTam UCCIIEJOBaHUS

10.12

Co0mronaTh mpaBuia 6€30MacHOTo TPyAa MPU MPOBEIACHUU UCCIICIOBAHUN B
paMKax  y4eOHOro  HKCHEpUMEHTa, y4eOHO-MCCIIEOBAaTENbCKON U
HpOGKTHOﬁ ACATCIIBHOCTU C UCITOJIBb30BAHUECM U3MEPUTCIIbHBIX YCTpOI\/’ICTB u
71a00paToOpHOro 00Opy10BaHUs

10.13

Pemare pacuéTHpie 3amauM C SIBHO 3a/laHHOM (PU3UYECKOH MOJIENbIo,
UCIIONB3Ys (PU3NUECKHUE 3aKOHBI U TPUHIIMITBL, HA OCHOBE aHAJIU3a YCIOBHS
3a/1a4¥l BBIOMpPATh (PU3MUECKYIO0 MOJIEJb, BBIACNIATh (DU3MUECKUE BETUYUHBI
u Gopmysbl, HEOOXOAMMBIE i €€ pelIeHUs, MPOBOJUTH PACUETHI U
OIICHMBATh PEAILHOCTbH MOJYYEHHOTO 3HaYeHHs (PU3NUECKON BEITHUNHBI

10.14

Pemars KaueCTBECHHbIC 3a7a4H: BBICTPANBAThH JIOTUYECKHU
HETPOTUBOPEUYMBYIO IIEMOYKY PACCYKICHUH C OMNOpOM Ha H3yYCHHbBIE
3aKOHBI, 3aKOHOMEPHOCTHU M (PH3UYECKHE SBICHUS

10.15

Hcnonp3oBaTh  OpHM  pelIEHMH  y4eOHBIX  3a7ad  COBPEMEHHbIE
MH(GOPMALlMOHHBIE  TEXHOJIOTMHM  JUIsl  TIOMCKA, CTPYKTYpPHUpPOBaHWS,
UHTEpHpeTallid M MpeACTaBIeHUs y4eOHOW U  HayYHO-TOMYJISPHOMN
uH(pOpMallMK, TMOJYYEHHONM U3 pa3IuyHBIX HCTOYHUKOB; KPUTUYECKU
aHAJIM3UPOBATh MOJy4aeMyro HH(OpMaIUio

10.16

[TpuBOANTE MpUMEPHI BKJIAZA POCCHMCKHUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HayKd, OOBSICHEHHME MPOLIECCOB OKPYXAIOUIEro MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI

10.17

Hcmonb3oBarthb TCOPCTUUCCKHUC 3HAHUA I10 (I)I/I3I/IKG B HOBCG,Z[HCBHOﬁ KHU3HU
sl o0ecriedeHus: 0€30MacHOCTH TMpu  OoOpamieHuH ¢ npubopamMu u
TEXHUYCCKUMU YCTPOﬁCTBaMH, AJIL COXpaHCHUA 3O0POBbI U CO6JHOI[CHI/IH
HOPM SKOJIOTHYECKOTO TOBE/ICHUS B OKPYKAIOIIEH cpelie

10.18

PaGoraTte B rpymnme ¢ BBINOJHCHHEM pPAa3JIMYHBIX COIHAIBHBIX pOJICH,
IUTAHUPOBATh PabOTy TPYMIBI, PAllMOHAIBHO paclpeiensiTh 00sS3aHHOCTH
U TUTAaHUPOBATH NIEATEIBHOCTh B HECTAHAAPTHBIX CHTYAIHsX, aJICKBATHO
OLCHMWBAThL BKJIAJ KaXJO0ro HW3 YYACTHHUKOB TPYIIIIbI B PCHICHHUC
paccMaTpuBaeMON MPOOIEMBI




11 KUIIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOM
00pa3oBaTeJIbHOM NPOrPaMMBbI CpeIHero 001ero o0pazoBaHus

111

JleMOHCTpHpOBaTh Ha TpUMEpax poiib U MeCTO (U3UKH B (HOPMUPOBAHUH
COBPEMEHHOI Hay4YHOW KapTHUHBI MUpPa, B pPa3BUTUN COBPEMEHHOW TEXHUKHU
U TEXHOJIOTMW, B IMPAKTUYECKOW JEATEIIBHOCTH JIFOAEH, LEIOCTHOCTh H
€AMHCTBO (PM3MUYECKOI KapTHHBI MUpa

11.2

YauTeIBaTh I'paHUllbl TIPUMCHCHUSA H3YUCHHBIX (1)I/I3I/I‘l€CKI/IX MOHeHeﬁZ
TOYCUHBIN 3JICKTpPI‘-I€CKPII>i 3apsan, saACpHad MOJACIIbL aToOMa, HYKJIOHHAas
MOJCJIb aTOMHOI'O sAApa IMpU pCUHICHUN (1)I/I3I/ILI€CKI/IX 3aJda4

11.3

PacriosnaBate (uzmyeckue sBIeHUS (MPOIECChI) M OOBSACHATh HMX Ha
OCHOBE 3aKOHOB 3JICKTPOJUHAMUKNA M KBAaHTOBOW (PU3UKHU: IIECKTPUICCKAS
POBOJIUMOCTh, TEILUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JICHCTBHS
TOKa, B3aMMOJICHCTBHE MarHUTOB, 3JICKTPOMArHUTHAS. MHIYKIIHS, ICHCTBUE
MAarHUTHOTO TIOJIS HAa TPOBOAHUK C TOKOM M JBIDKYIIUICS 3apsj,
JIEKTPOMATrHUTHBIC KosieOaHus " BOJIHEI, MPSIMOJIMHEHHOE
pacrpoCTpaHeHHE CBETa, OTPaXXCHHUE, NpeIoMIIeHUue, HHTepdepeHuus,
TUGpaKIus U TOJSPHU3AIMS CBETa, TUCIIEPCUsS CBETa, (POTOAICKTPUICCKHIA
addext (hoTodaddekT), cBeToBOE AaBICHUE, BOZHUKHOBECHUE JIMHEHYATOTO
CIeKTpa  aTomMa  BOJOpPOJA,  €CTECTBEHHass W  HCKYCCTBEHHas
pPaii0aKTUBHOCTD

114

OnwuceiBaTh U3y4YE€HHBIE CBOMCTBA BEIIECTBA (JIEKTPUUECKHUE, MATHUTHBIE,
ONTUYECKUE, JJIEKTPUUYECKYI0 MPOBOAMMOCTh pPa3jMYHBIX Cpea) U
AJIEKTPOMAarHUTHbIE  SIBIEHUS  (IPOLIECChI), HCMONB3YS  (hU3HUYECKHe
BEJIMYMHBIL: DJIEKTPUUYECKUM 3apsi]], CUIIA TOKA, JIEKTPUYECKOE HAIIPSIKEHUE,
AIIEKTPUUYECKOE COIMpPOTHUBIIEHUE, pa3HOCTh mnoTeHuuanon, DJC, paborta
TOKa, HWHAYKIMS MarHuTHOro mois, cuia Awmmepa, cwia JlopeHua,
WHIYKTUBHOCTb KAaTYLIKH, SHEPTUs DJIEKTPUYECKOIO U MAarHUTHOIO IOJIEH,
Nepuoj U 4acToTa KosieOaHHil B KojeOaTeIbHOM KOHTYpeE, 3aps]l U CHila
TOKa B Tpolecce TapMOHUYECKUX DSJIEKTPOMArHUTHBIX KoOJIeOaHUH,
(GoKycHOE paccTOSSHME U ONTHYECKas CHJla JIMH3bl; IPU  OMNHCAHUU
NpPaBUJIBHO TPAKTOBATh (PU3UYECKHI CMBICT HCIOJIb3YEMbIX BEIMYHMH, WX
0003HaYeHHs] U EJUHUIIBI; YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOLIUE JAHHYIO
($U3NYECKYIO BETMUUHY C IPYTMMHU BEIMYMHAMU

115

OnuchBaTh M3YYCHHBIC KBAHTOBBIC SIBJICHHS M IPOIECCHI, HCIONB3YS
(1)I/ISI/II-IGCKI/IC BCIIMYMUHEBI: CKOPOCTh JJICKTPOMArHMTHBIX BOJIH, IJIMHA
BOJIHBI M YacTOTa CBETa, DJHEPrus W UMMOYJIbC (POTOHA, TEpPHOJ
nojgypacmnaga, SHEPrus CBA3W ATOMHBIX AACP, IMPU ONMCAHUU ITPABHUIIBHO
TpakTOBaThb  (PU3WYECKUA CMBICT  HUCIOJB3YyeMBIX  BEIUYHH, UX
0003HAUEHUS W €IMHUIIBI; YKa3bIBaTh (OPMYIbI, CBA3BIBAIOIINE TAHHYIO
GU3MYECKyI0 BEIMYMHY C JAPYTMMH BEIUYUHAMH, BBIUYUCISATH 3HAYCHHUE
(U3UYECKON BETMIHHBI

11.6

AHanu3upoBaTh  (QU3MYECKHE TPOLECChl U SIBICHUS, HCIONb3Ys

duznyecKkue  3aKOHBI W MPUHIIHIIGL 3akoH  Oma,  3aKOHEI
MOCJIEA0BATEILHOTO M MAPAIJIEILHOIO COCIMHEHUSI MPOBOJHUKOB, 3aKOH
xoynma — JleHma, 3aKkOH JJIEKTPOMArHUTHOM MHAYKLUHMH, 3aKOH

NPSMOJMHEHHOTO PAcIpOCTPAaHEHUs] CBETA, 3aKOHBI OTPaKCHHS CBETa,
3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHHME DWHIITeHHa U1t (poTorddexra,
3aKOH COXpaHEHHs JHEPITUH, 3aKOH COXPAHEHUS HMIYJIbCa, 3aKOH
COXPAaHEHHUs DJIEKTPHUYECKOTO 3apsijia, 3aKOH COXPAHEHHS MacCOBOTO




Yyclia, MOCTyJaThl bopa, 3aKOH paJiMOaKTUBHOTO pachana; NpHU ITOM
paznuyaTh CJIOBECHYH (OPMYIMPOBKY 3aKOHA, €r0 MaTeMaTH4ecKoe
BBIpAXEHUE U YCIOBUS (TpaHUIbl, 00J1aCTH) MPUMEHUMOCTH

11.7

Omnpenenarb HanpaBlIeHHE BEKTOpa MHAYKIMM MAarHUTHOTO — IOJIA
MIPOBOJIHUKA C TOKOM, CHJIbI AMriepa u cuibl JlopeHnna

11.8

CTpouTh W ONHUCHIBATh H300paKEHUE, CO3[IaBAEMOE IUIOCKHM 3EpKalioM,
TOHKOH JIMH30HU

11.9

BBITIONHATE 9KCIEPUMEHTHI 10 HCCICIOBAHUIO (PU3WYCCKUX SBICHUN |
NPOIECCOB C KCIIOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX H3MEPEHHIA; IMPH
sToM (opmymupoBaTh TpobiemMy (3amady) W THIOTE3y y4eOHOTo
IKCIEPUMEHTa, COOMpPATh YCTAHOBKY M3 MPEJIOKEHHOTO 000pyHOBaHHMSA,
IPOBOJIUTH OTBIT U (POPMYITHPOBATH BHIBOIBI

11.10

OcCymiecTBIATh MPsIMBIE M KOCBEHHBIE M3MEPEHUsl (PU3NYECKUX BEIWYHH;
IpU 3TOM BBIOMPATh ONTUMAJIBHBIA CIIOCOO M3MEPEHHUs W MCIOIb30BaTh
W3BECTHBIE METO/Ibl OLIEHKH MOTPEMIHOCTEN U3MEPEHUN

11.11

UccnenoBath 3aBUCUMOCTH (U3MYECKUX BEIMYMH C MCIOJIB30BAaHUEM
MPSIMBIX U3MEPEHUI; IPU ITOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCUPOBATH
pe3yabTaThl TMOJYYEHHOW 3aBUCUMOCTH (DU3MYECKUX BETUYMH B BHJIC
TabNIuI ¥ rpauKOB, IeJaTh BHIBOJBI MO PE3yIbTaTaM HUCCIIEIOBaHUS

11.12

CobOmonate  mpaBuia  Oe3omacHOro  Tpyda  HOpU  IPOBEICHUU
UCCIEOBaHUM B paMKax  y4eOHOro  OSKCIIEpUMEHTa, Yy4eOHO-
UCCIIEIOBATENILCKOM M MPOEKTHOW JAEATENbHOCTH C MCIIOJIb30BaHHEM
M3MEPUTENbHBIX YCTPOICTB M J1ab0opaTOPHOTO 000pYIOBaHUS

11.13

Pemate pacuéTHple 3a7aud C SBHO 3aJaHHON (PU3NYECKOW MOJENbIO,
UCTIONB3Ys (hrU3MUYECKUe 3aKOHBI U MPUHIUIBI; HA OCHOBE aHaJIM3a yCIOBUS
3aJauu BBI6I/IpaTI) (1)I/ISI/I‘~I€CKYI-O MO/JCJIb, BBIJACIIATH (1)I/IBI/I‘~IGCKI/I€ BCJIMNYUHBI
u (GopMyibl, HeoOXonuMble i €€ peLIeHHs, MPOBOAUTH PACUETHI U
OILICHMBATh PEAIbHOCTb MOJIYYEHHOTO 3Ha4eHUsI (PU3NUECKON BEIHUNHBI

11.14

Pewats KaueCTBEHHbBIE 3a/1a4N: BBICTPanBaTh JIOTHYECKHU
HEIPOTUBOPEYUBYIO LENOYKY PACCYXKACHUN C OIOPOM HAa H3yYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKHE SIBJICHUS

11.15

Hcnonp3oBaTh  MpU  peumIeHUWH  Y4eOHbIX  33Jad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJOTMHM JJs  TOMCKA, CTPYKTYpUPOBaHMS,
UHTEpIIpETallud M TpPeACTaBiIeHUs] Yy4eOHOM U HAay4YHO-TIOMYJISIPHOM
UHPOpPMALIMY, TONYYeHHOH U3 PA3JIUYHBIX HCTOYHUKOB; KPHUTUYECKH
AHAIM3UPOBATH NOJTy4aeMylo HH(OPMALIHIO

11.16

OOBSCHATh TPUHIUIBI JCUCTBUS MAaIllMH, TPHOOPOB W TEXHUYECKUX
YCTPOMCTB;, pa3nuyaTh yCIOBHS HX OE30MAaCHOTO HWCIONb30BAHMS B
OBCE€IHEBHON KU3HU

11.17

[IpuBoauTh MpHUMEpPHl BKJIAJAa POCCHUMCKUX M 3apyOEKHBIX YUEHBIX-
(¢U3UKOB B pa3BUTHE HAyKH, B OOBSCHEHHE IPOLECCOB OKPYXKAIOIIETo
MHpa, B Pa3BUTHE TEXHUKH M TEXHOJIOTHI

11.18

Hcnonp30BaTh TEOpETHUECKUE 3HAHUA MO (PU3UKE B TIOBCEIHEBHOM JKHU3HU
Ui obecrieueHUsT OE30MAaCHOCTH TNpH  OOpalleHuu ¢ mnpubopamu H
TEXHUYECKUMHU YCTPOWCTBAMM, JJIsI COXPAHEHHs 3J0POBbS M COOJIIOJICHUS
HOPM 5KOJIOTHYECKOI0 MOBEICHUS B OKPYXKAIOLIEH cpejie

11.19

PaGoratp B rpymnme ¢ BBINOJHEHHWEM pA3IUYHBIX COLMAIBHBIX POJICH,
TUIAHUPOBATh pabOTy TPYIIIBI, PAIIMOHATIBHO PACTIPEEISATh OOS3aHHOCTH H
TUTAHUPOBATh JIEATEILHOCTh B HECTAaHIAPTHBIX CHUTYaIlWsIX, aJEeKBAaTHO
OLICHWBATh BKJAJ KaXJOr0 W3 YYaCTHHUKOB TPYIIBI B  pEIICHHUE
paccMaTpuBaeMoi IpoOIeMbl




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon
pa3jiena

Kon

NpoBepsieMoro
3J1eMeHTa

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

D

N3NKA U METOIbI HAYYHOI'O IIO3HAHW A

11

®duszuka — HayKa o mpupoje. Haydunsle MeToAbl MO3HAHUS
OKpy’Karoliero mupa. Pollb 3KCliepUMEHTa U TEOpUU B
MpoLeCcCce MO3HAHUS MPUPOJIbI. DKCIEPUMEHT B U3HKE

1.2

MopenupoBanue (GU3HUECKUX SBJICHHH W TPOIECCOB.
Hayunble runores3sl. ®Du3nueckue 3aKOHbI U TEOPHUU.
['paHuIBl TPUMEHUMOCTH (PU3WYECKUX 3aKOHOB. [IpwHITMI
COOTBETCTBUS. Poib M MecTo Qu3uku B (GopMHpOBAHUHU
COBPEMEHHON Hay4YHOW KapTUHbI MHUpa, B IPAKTUUYECKOMN
NEITEILHOCTH JII0ACH

MEXAHUKA

2.1

#HPari#KITHEMATHUKA

211

Mexanunyeckoe JBUKEHUE. OTHOCHTENBHOCTD
MexaHu4yeckoro aBrkeHus. Cucrema orcuéra. Tpaekropus

212

[lepemenienne, cKOpocThb (CpeHssl CKOPOCTbh, MTHOBEHHAs
CKOpOCTb) M YCKOpPEHHME MAaTepHalbHOW TOYKH, HX
NPOEKIIMM Ha OCHU CcUCTeMbl KoopauHar. CrokeHue
NIEPEMELIEHUI U CI0XKEHHE CKOPOCTEN

2.1.3

PaBHOMEpHOE U PaBHOYCKOPEHHOE  IPSAMOJIUHEHHOE
IBUKEHHE. ['paduku 3aBUCUMOCTH KOOpJAMHAT, CKOPOCTH,
YCKOPEHHUS, IIyTU U MEPEMEIIEHUs MaTePUAIbHOW TOUYKHU OT
BPEMEHU

2.14

CBoboHOE majieHne. Y CKOpeHue CBOOOTHOTO MafeHUs

2.15

KpuBonuueliHoe nBukeHHe. PaBHOMEpHOe JBHXKEHHUE
MaTepUaJIbHOW TOYKH IO OKPYXKHOCTH. YTJIOBas CKOPOCTb,
JIMHENHas CKOPOCTb. Ilepuon u 4acToTa.
I{eHTpOCTPEMUTEIILHOE YCKOPEHUE

2.16

TexHuuyeckue yCTpOﬁCTBaI CIINOMCTD, JABHKCHUC
CHapsAaA0B, HETIHBIC U pPCMCHHBIC IIEPCAAYN

2.1.7

[TpakTueckue padoTsl. U3MepeHrne MTrHOBEHHOW CKOPOCTH.
Hccnenosanue COOTHOLIEHUS MEXIy MyTAMH,
IIPOMJICHHBIMU TEJIOM 3a IIOCJIEIOBATEIbHbBIE PaBHBIE
IIPOMEXYTKH BPEMEHH IIPU PABHOYCKOPEHHOM JBM)KEHUU C
HAa4aJIbHOW  CKOPOCTBIO, paBHOW  Hymo. M3ydenue
JIBIKEHMS 1IapuKa B BA3KOM JKUAKOCTH. M3yueHue
JIBUKEHMS TeJla, OPOIIEHHOT0 TOPU30HTAIBHO

2.2

#iHPariH# IMHAMUKA

2.2.1

[Ipunmun otHocutenbHOCTH ['anmunes. IlepBblid  3aKOH
Herorona. HepuuanbHble CUCTEMBI OTCYETA

2.2.2

Macca tena. Cuia. IlpuHnun cynepno3unmu cui

2.2.3

Bropoii 3axkoH HbroroHa Uit MarepuanbHOM TOYKU B
uHeprmanpHoi cucteme orcuéra (MCO). Tperumii 3akoH
HploTOHA /17151 MaTepualIbHBIX TOUEK
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3akoH BceMupHoro TtsaroreHus. Cuna Tspkectu. I[lepBas
KOCMHYECKasi CKOpocTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuma TpeHUs] CKOJIBKEHUS U
cuna TpeHuss mokos. Koadpdumment tpenums. Cuia
CONPOTHBIICHUS IPU JBMYKCHUH TEJIA B KUJIKOCTHU WU Ta3e

2.2.7

[TocTynaTenpHOE M BpallaTelbHOE JBHXKEHHE aOCOIHOTHO
TBEPJOTO TEJIA

2.2.8

MoOMEHT cuJibl OTHOCUTENIBHO OCH BpalieHus. [1nedo cuibl.
VYcnoBus paBHoBecus TBEporo tesna B MCO

2.2.9

TexHuueckne YCTpOﬁCTBaZ INOAIINITHUKH, JABHWXKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuyeckue pabGoTbl. M3ydyeHue ABMWKEHHS OpycKa IO
HAKJIOHHOW IIJIOCKOCTH TOJ| JEHCTBHEM HECKOJBKUX CHIL.
HccnenoBanue 3aBUCHMOCTH CHII YIIPYTOCTH,
BO3HHKAIOMIMX B J1e(OPMUPYEMOW TPYKHHE U PE3NHOBOM
oOpa3le, oT BenuuMHbl ux Jedopmanuu. MccnenoBanue
YCIOBUI paBHOBeCHS TBEPAOTO Tella, HMEIONIET0 OCh
BpalICHUS

2.3

###Par#H#3AKOHBI COXPAHEHIA B MEXAHUKE

231

NMirynsCc mMaTepuanbHOM TOYKHM, CHCTEMBlI MAaTEPHAIBHBIX
TOYeK. IMITyJIbC CHIIBI M U3MEHEHHUE UMITYJIbCa TEJIA

2.3.2

3akoH coxpaHeHus wumnyinsca B HMCO. PeaktuBHoe
JIBUKECHHE

2.3.3

PabGora cubl

2.3.4

MOoOIIHOCTD CHJIBI

2.3.5

Kunernueckass sHeprus MaTepualbHOM TOYKH. Teopema o
KMHETUYECKON YHEPrUu

2.3.6

ITorenumanpHas sHeprus. lloTeHnuanbHas SHeprus ynpyro
nehopMUpOBaHHON MpykuHbL. [loTeHuunanbHass >SHeprus
TeJ1a BOJU3U MOBEPXHOCTH 3eMITU

2.3.7

[ToreHnuanbHbIe U HEMOTEHLMAIBHBIE CUIIBL. CBsA3b paboOTHI
HENOTEHUUAIbHBIX CHUJI C H3MEHEHHEM MeXaHHYeCKOM
DHEPrUM CHCTEMBI T€. 3aKOH COXPAHEHUS MEXaHMUYECKON
SHEPTUU

2.3.8

Yrpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHUUecKkne YCTpOMCTBA: JBUKEHHE PAaKET, BOJOMET,
KOIIEp, NPY>KUHHBIN MHCTOJIET

2.3.10

[TpakTuyeckue paboTbl. M3yueHue cBA3M CKOpoCTel Tel
npu HeynpyroM yzaape. VccnenoBanue cBsizu paObOThI CHIIBI
C U3MEHEHUEM MEXAHNYECKON PHEPTUH Teja

MOJIEKYJIAAPHA S ©U3NKA 1 TEPMOJAMHAMUKA

3.1

#H#Par###OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU

3.11

OCHOBHBIE  MOJIOKEHUSI  MOJIEKYJISIPHO-KUHETHYECKOU
Teopun. bpoyHoBckoe nBuxkenue. Huddysus. Xapakrep
JIBUKEHHS M B3aMMOJICHCTBUS YaCTHUI] BEIIECTBA

3.1.2

Mogenu CcTpoeHHsl Tra3oB, KHUIKOCTEH M TBEPABIX TEI M
00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE DTHUX MOJEIIEN

3.1.3

Macca wmonekyn. KonudectBo BemectBa. IlocrosHHas




ABorajipo

3.14

TemmoBoe paBHOBecue. Temmeparypa U €€ H3MEpEHUE.
IlIxana remneparyp Llenbcus

3.15

Mogens  uaeanbHoro rasa. (OCHOBHOE  YpaBHEHUE
MOJIEKYJISIPHO-KMHETUYECKOM TEOPHH UAEaIbHOIO rasa

3.1.6

AbGcomoTHass ~ TeMmmeparypa  Kak =~ Mepa  CpeaHel
KMHETUYECKOW PHEPrUM TEIUIOBOTO IBH)KEHUS YacCTHI] rasa.
IlIxana remneparyp KenbBruHa

3.1.7

VYpaBuenue Knaneitpona — Menneneena. 3akon JlanbroHa

3.18

l'azoBble 3akoHbl. M3ompoueccsl B HICATBHOM Tras3e C
MTOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA: M30TEpMa, U30X0pa,
n3zobapa

3.1.9

TexHUYECKHEe YCTPOUCTBA: TEPMOMETDP, OapoMeTp

3.1.10

[Ipaktuyeckne paboTsl. M3MepeHne Macchl BO3ayXa B
KJIacCHOM KoMHate. MccienoBaHue 3aBUCUMOCTH MEXIY
IapaMeTpamMy COCTOSHHUS Pa3pEeKEHHOIO rasa

3.2

OCHOBbI TEPMOJIMHAMUKH

3.2.1

TepmoanHamuueckass CHUCTeMa. BHYTpeHHsT  dHeprus
TEPMOJIMHAMHYECKON CHCTEMBI U CITIOCOObI €€ N3MEHEHHUs

3.2.2

KonnyecTBO TEImIOTH M pa60Ta. BHYTpeHHSIFI OHCPIusa
OJHOATOMHOI'O HACAJIbHOI'O Irasa

3.2.3

Buapel Tenmonepenauu: TEMIONPOBOIHOCTb, KOHBEKIIMSA,
n3nyyeHue. TertoéMKOCTh Tena. Y AelbHas TEINIOEMKOCTh
BCILIECTBA. Pacuér KOJIMYECTBA TEIIOTHI npu
Terionepeaye

3.24

IlepBblii 3akOoH TepMoAMHAMUKH. [IpumeHeHHME mEepBOro
3aKOHa TEPMOJMHAMHMKHU K u3ompoueccaMm. ['papuyeckas
MHTepHpeTanys paboThl ra3a

3.2.5

TermoBbie MamuHbl. [IpUHOUTBL  AEWCTBUS TETIOBBIX
MammH. [IpeoOpa3oBaHus SHEPTHH B TEILIOBBIX MAaIllHHAX.
Koaddunment mnoneznoro aeiicteus (manee — KIIJ)
termioBoi mamuHel. [{ukin Kapuo u ero KI1/]

3.2.6

Bropoit 3aKOH TEPMOANHAMUKH. Heob6patumocTs
IIPOLIECCOB B TIPUPOJE. TeruioBple  JBUTraTeNu.
DKoJiorn4yeckue npo0IeMbl TEIII0O3HEPTETUKH

3.2.7

TexHudyeckne  yCTpOMCTBA:  JBHraTelb  BHYTPEHHETO
CropaHusi, ObITOBOI XOJIOMIIBHUK, KOHIUIIMOHED

3.2.8

IIpakTrueckue paboTHI. N3mepenue YAEIBHOU
TEMJI0EMKOCTH

3.3

###Par### AT PEI’ ATHBIE COCTOSAHMA BEIECBA. ®A30BBIE

ITEPEXO/IbI

3.3.1

[TapooOpazoBanue u KoHAeHcalws. VcnapeHue U KHUIEHHe.
VYnaeneHass  Teriota  mapooOpa3oBaHHMS.  3aBHCHUMOCTh
TEMIIEpaTypbl KUIIEHUS OT IaBJICHUS

3.3.2

A6COHIOTH8.}I nu OTHOCHUTCJIbHAasA BJIAKHOCTH BOBI[yXEl.
Hacpliennslil nap

3.3.3

Teépnoe Ttemo. Kpucramumyeckue u amopgHbIe Tela.
AHM30TpONUs CBOWCTB KpUCTALIOB. JKHAKHWE KpHUCTAJIbI.
CoBpeMEHHbBIE MaTepUaJIbI

3.34

IlmaBienne u  Kpucraumsanus. YJenbHas TEIUIoTa




maBiaeHus. Cyomumanms

3.3.5 VYpaBHeHHe TEIJIOBOTo OajaHca
TexHuueckue yCTpPOWCTBA: THUTPOMETP U ICUXPOMETP,
336 KaJIOpUMETP, TEXHOJOTUU  TOJIYYCHUS COBPEMEHHBIX
MaTepuaioB, B TOM YHWCIE€ HAHOMATEpUaJOB, W
HAHOTEXHOJIOTUU
3.3.7 ITpakTrueckue paboTel. Mi3aMepeHue BIaXHOCTH BO3yXa
4 DJIEKTPOAMHAMUKA
##HPart#H#JIEKTPOCTATUKA
411 OnekTpu3anus Tel. OJeKTpudeckuit 3apsan. JlBa Buma
AIIEKTPUYECKUX 3apsi/I0B
4.1.2 IIpoBOTHUKY, TUBIIEKTPUKH U OJTYIIPOBOAHUKH
4.1.3 3aK0H COXpaHEHUs AICKTPUUECKOTO 3apsiaa
414 BzaumogeiictBue 3apsnoB. 3akon Kymnona
Onekrpuueckoe rmnose. HanpsykEHHOCTh 3IEKTPUUYECKOTO
4.1.5 nons. [lpunnun cyneprnosunuu. JIMHUM HampsHKEHHOCTH
AJIEKTPUYECKOTO TOJIS
4116 PabGora cun »snexrpocratuueckoro mnods. I[loreHimain.
4.1 PasnocThs noreHnumanon
417 [TpoBoaHMKHN u TUDIIEKTPUKU B MIOCTOSTHHOM
AJIEKTpUYECKOM Mosie. J{uaaeKTpuueckas NpOHUIIaeMOCTh
DNeKTPOEMKOCTb. Kongencarop. DneKTpOEMKOCTb
4.1.8 IUIOCKOTO  KOHJEHCcATopa. OHepruss  3apsHKEHHOTO
KOHJIEHCaTopa
TexHUuyeckue yCTpPONCTBA: AJIEKTPOCKOI, 3JIEKTPOMETP,
41.9 AIIEKTPOCTATUYECKAS 3aIluTa, 3a3eMIIeHHE
AIIEKTPONPUOOPOB, KOHJEHCATOP, KCEPOKC, CTPYWHBII
MPUHTEP
4.1.10 [TpakTnueckue paboTel. HM3MmepeHune SIEKTPOEMKOCTH
KOHJIEHCaTopa
HH#Par###TIOCTOSIHHBIN DJIEKTPUYECKUN TOK. TOKU B
PA3JIMYHBIX CPEJIAX
421 VYcaoBUsS CyIIECTBOBAHUSL IOCTOSIHHOTO D3JIEKTPHUECKOTO
toka. Microunuku Toka. Cuna Toka. [TocTosSsHHBINA TOK
4.2.2 Hanpspkenue. 3akoH Oma Ju1st ydacTka Lienu
423 DIIEKTpUUECKOE CONIPOTUBJICHHUE. VY nenbHoe
COINPOTHBIICHUE BEIIECTBA
424 [TocnenoBarenbHOE, napajuiesibHOe, CMEIlIaHHOe
COEJIMHEHHUE NPOBOTHUKOB
4.2 4.2.5 PaboTa snekrpuueckoro Toka. 3akoH Jxoyns — Jlenna
4.2.6 MOIIHOCTB 3JIEKTPUUYECKOT0 TOKA
anekTpoaBwkymas cuna (ganee — OJ[C) M BHyTpeHHee
4.2.7 COTNPOTHBIICHUE MCTOYHMKA TOKa. 3akoH Oma njisi TOJTHOM
(3aMKHYTOMI) 35ekTpuyeckoit nenu. Koporkoe 3aMbikanne
DNEeKTpOHHAsT  MPOBOJUMOCTH  TBEPABIX  METAJIOB.
4.2.8 3aBUCHUMOCThH COIMPOTUBIIECHUSI METAJUIOB OT TEMIIEPaTyphI.
CBepXIpoOBOAUMOCTb
429 OneKkTpuueckuii TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX

My4YKOB




[TonynpoBOIHUKH. CoOcTBeHHas u MpUMeCcHas
4.2.10 IPOBOAMMOCTh  MOJYyHpoBOAHMKOB.  CBoiicTBa  p-N
nepexoa. [lomynpoBogHKoBbsie prOOPHI
4211 DNEKTPUUECKU TOK B AJIEKTPOJIUTAX. DIIEKTPOIUTHUECKAS
o JIUCCOIMAIUA. DIIEKTPOIN3
OnekTpuueckuii Tok B ra3ax. CaMOCTOSITENbHBIA U
4.2.12 HECaMOCTOSITCIIbHBIN pasps. Paznmuunbie THITBI
CaMOCTOATENILHOTO pa3pana. Monuus. [lnazma
TexHuueckue  ycTpPOWCTBA:  aMIEpMETP,  BOJBTMETP,
peoctaT, HMCTOYHHMKM TOKa, dJEKTpPOHArpeBaTelIbHbIE
4.2.13 npuOOPEI, AIEKTPOOCBETUTENIBHBIE MPUOOPHI, TEPMOMETP
COMPOTHUBIICHUS, BAKyyMHBIH JHMOJ, TEPMHUCTOPHI U
($OTOPE3UCTOPBI, TOTYITPOBOIHIUKOBBIN JHO]], TAJIbBAHUKA
[TpakTuueckue paboThL. Uzyuenue CMEIIaHHOTO
4214 COCIMHEHUS PE3UCTOPOB.
o Wsmepenne DJIC uCTOYHMKAa TOKa M €ro BHYTPEHHETO
conpotubnenus. Habmonenue anexrpoiusa
11 KJIACC
Kon
Koanposepsiemoro IIpoBepsiemble 3J1eMeHTHI COIePKAHUS
pa3jiena
3j1eMeHTa
4 OJIEKTPOIIMHAMUKA
##HPar###MATHUTHOE I1OJIE. DJIEKTPOMATHUTHA A MHIYKIUA
431 [locTostHHbIE MarHuThl. B3auMmopeicTBuE MOCTOSIHHBIX
o MarHuTOB
MarnutHOoe mone. BekTop MarHMTHOM MHIYKIUU.
432 [IpuHimn cyneprno3uuuy. JIMHUM MarHUTHOM MHAYKLMH.
e KapTuna nmuHMIT MArHUTHOW MHIYKIMH TTOJS TOCTOSTHHBIX
MarHuTOB
MarsuTtHOe 1noJjie MpOBOAHUKA ¢ TOKOM. KapTuHa nuHuit
433 MOJIsI ITMHHOTO TIPSIMOTO TIPOBOJHUKA M 3aMKHYTOTO
e KOJIBLIEBOIO TPOBOJHUKA, KATyIIKM C TOKOM. OTmBIT
Opcrena. BzaumoaencTsue mpoBOAHUKOB C TOKOM
4.3.4 Cwia Amriepa, €€ MOJTyJIb M HalPaBJICHHUE
Cuna Jlopenua, e€ moaynb W HampaBieHue. J[BrkeHue
4.3 4.3.5 3apsSYKEHHOM YacTUIbl B OJHOPOJHOM MAarHMUTHOM TOJIE.
Pabota cwel Jlopenna
4.3.6 SIBIIeHME AIEKTPOMArHUTHON MHIYKIIUN
4.3.7 IToTOK BEKTOpa MarHUTHOW MHJYKIIUH
438 OJIC wHAyKUMH. 3aKOH SJIEKTPOMArHUTHOW WHIYKIIUU
e Qdapazes
BuxpeBoe snexktpuueckoe mnone. IJC uHayknuu B
4.3.9 MIPOBOJTHUKE, JIBIDKYIIIEMCS MOCTYIATEIbHO
OJIHOPOJIHOM MarHUTHOM T0JIe
4.3.10 [TpaBumno Jlenma
4311 NunyktuBHocth.  SBnenune  camounaykuuu.  IDJC
o CaMOMHIYKITHH
4.3.12 OHeprust MarHUTHOT'O NOJIs1 KATYIIKH C TOKOM




4.3.13

DJIEKTPOMArHUTHOE TI0JIE

TexHuueckue  yCTpOMCTBA:  MOCTOSIHHBIE  MArHWTHI,

4.3.14 JIEKTPOMArHUTBI, JIEKTPOJBUTaTEIIb, YCKOPUTEIH
AJIEMEHTAPHBIX YaCTHUI, UHYKIIMOHHAS [1€Yb
[IpakTnueckue paboThl. M3ydeHue MarHUTHOTO TOJIS

43.15 KaTylIKU ¢ TOKOM. McciietoBanue NeicTBUsl MOCTOSSHHOTO

MarHura Ha paMKy ¢ TOKoM. MccinenoBaHue sBJICHUS
AJIEKTPOMATHUTHON UHIYKLIMU

KOJIEBAHMA 11 BOJIHBI

5.1

#HHPar#HHMEX AHNYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHU

.11

KonebarensrHass cucrema. CBoOomHbIE  KoOJeOaHUS.
["apmonmnueckue KOJIEOAHHSL. [Tepuon, 4acTorTa,
amIuintyna u ¢asa KonedaHui

5.1.2

IIpyXuHHBIA MassTHUK. MaTeMaTu4eCcKuil MassTHUK
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YpaBHeHue FapMOHHYECKUX KoJieOaHui.
Kunematuueckoe u JTUHAMUYECKOE OIMCaHNE
K0J1€0aTEeIbHOTO ABMXKEHUS

5.1.4

[IpeBpalieHre sHePruu MpU rapMOHUYECKUX KOJIEOAHUSX.
CBs3b aMIUIMTYIbl KOJIEOAHWN HCXOIHOW BEJIUYHHBI C
aMIUIMTYIaMU Kosie0aHui e€ CKOPOCTH M YCKOPEHHUS

5.15

Koneb6arenbHblit koHTYp. CBOOOHBIE 3JIEKTPOMArHUTHbIE
KoneOaHus B MJCATBHOM KOJIEOATEIbHOM KOHTYE.
AHanorus MEXIY MEXAHUYECKUMU u
AJIEKTPOMarHuTHeIMU Kosnebanusimu. @opmyna TomcoHa

5.1.6

3aK0oH COXpaHEHUs SHEPTUU B HJI€ATTLHOM K0JIe0aTeTbHOM
KOHTYpE

5.1.7

BreiHykeHHbIe MexaHHueckue konebanus. Pe3zoHaHC.
PesonancHas kpuBas. BeIHYKICHHBIC 2JICKTPOMArHUTHBIC
KOJIeOaHUs.

5.1.8

ITepemenHbI TOK. CHHYCOUANIBHBIN IEPEMEHHBIN TOK.

5.1.9

MonIHOCTb MEPpEMECHHOT O TOKa. AMHJ'II/ITy,Z[HOG u
HCﬁCTB}GOHICG SHAYCHUC CUJIbI TOKA U HAITPSIOKCHUA

5.1.10

Tpancdopmarop. [IpousBoacTBo, nepenaya u
noTpebieHne DJICKTPUUECKON DHEPTHH. IKOJIOTHUECKUE
PUCKH TIPM TPOU3BOJICTBE DJICKTPUYECKOW DSHEPTHH.
KynbTypa HCII0JIb30BaHUS 3IEKTPOIHEPTUU B
IOBCEIHEBHOM XKU3HU

5.1.11

TexHuueckue yctpoiicTa: ceiicMorpad, 3IeKTpHUUeCKUid
3BOHOK, JINHUHU JJIEKTpoliepeaay

5.1.12

[Tpaktuyeckue pabotbl. MccnenoBaHue 3aBUCUMOCTH
nepuofa MajblX KojeOaHuM Tpy3a Ha HUTU OT JJIUHBI
HUTH U Macchl Tpysa. MccinenoBannue nepeMeHHOro ToKa B
LENU U3 TOCIEI0BAaTEIBHO COCINHEHHBIX KOHIEHCATOPA,
KaTYIIKH U pE3UCTOpa

5.2

##HPariHHH#MEX AHWYECKUWE 1 DJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

MexaHnuueckue BOJIHBI, YCIOBUA  paClIpOCTpaHCHUA.
ITepuona. CkopocTh pacnpOCTpaHEHUS W JJIMHA BOJIHBI.
HonepeqHHe 1 IPOJOJILHBIC BOJIHBI

5.2.2

#H#Par### Vuarepdeperuns u nudpakums MEXaHHIECKUX
BOJIH




5.2.3

3Byk. CkopocTth 3ByKa. [’ poMKOCTh 3Byka. BricoTa TOHa.
TemOp 3ByKa

5.2.4

ONEeKTpOMarHUTHBIE  BOJIHBI.  YCJOBHMSI  M3IIy4EHHUS
JJIEKTPOMAarHUTHBIX ~ BOJIH.  B3anMmHass  opueHTaunus
BEeKTOpOB E, B 1 v B a51eKTpOMaruuTHOI BOJIHE B BAKyyMe

5.25

CBoiicTBa  3JEKTPOMarHUTHBIX  BOJH:  OTPaXKEHHUE,
MIPEJIOMJIEHUE, MOJISIpU3aLus, mudpaxius,
unTepdepenims. CKOPOCTh ANEKTPOMATHUTHBIX BOJIH

5.2.6

[Ixana 3JIEKTPOMAarHUTHBIX BOJIH. [Ipumenenue
AJICKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[IpuHumMIBl paguocBsA3u U TeiaeBuaeHUs. Pannonoxanus.
DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYXKAIOILEH CPEJIb

5.2.8

TexHUYecKnue YCTPOWCTBA: MY3BIKAIBHBIC WHCTPYMEHTHI,
VIBTPa3BYKOBasi TUATHOCTHKA B TEXHUKE W MEIUIIUHE,
pamap, paauoNpUEéMHHUK, TEIECBHU30p, aHTCHHA, Tele(OoH,
CBY-1reun

5.3

##HPar#H#H#OII TUKA

5.3.1

[IpssMonMHEHOE pacIpOCTPaHEHUE CBETA B OJHOPOAHOMN
cpene. Jlyu cBera

5.3.2

Otpakenue cBeta. 3akoHbI OTpakeHus cBeta. IloctpoeHue
1300payKeHHH B IJIOCKOM 3epKaie

5.3.3

[lpeomenne  cBera.  3aKkOHBI  NPETIOMJICHHSI  CBETA.
AOCOIOTHBIN NTOKa3aTesb MPEIOMIICHHUS

5.34

[lomHoe BHyTpeHHee oTpaxenue. lIpenenbHblil  yrou
MOJIHOTO BHYTPEHHETO OTPAKEHUS

5.3.5

Jucnepcus ceeta. CiioxkHbIN cocTaB 6enoro cera. L{ser

5.3.6

Colwuparoiue ¥ paccerBaroIIMe JTUH3bI. TOHKas JHH3A.
@DOKyCHOE pACCTOSHME W ONTHYECKas CHJIa TOHKOHN
munH3bl. IlocTpoeHne wuzoOpakeHUd B coOMparOIMX H
pacceuBaromMX JuH3aXx. PopMmyna TOHKOM JIMH3BI.
VYBennuenne, 1aBacMoe JTHH30HU

5.3.7

IIpenensl NPUMEHUMOCTH TEOMETPUUYECKON ONITHKH

5.3.8

Nutepdepentius  cBera. KorepeHTHbIE  HMCTOYHHKHU.
VYcnoBust HaOMIOAEHUS MaKCUMYMOB M MHHMMYMOB B
UHTEP(PEPEHIIMOHHON KapTHHE OT JBYX CHH(a3HbIX
KOT'€pEHTHBIX NCTOYHHUKOB

5.3.9

Hudpakuus ceeta. [udpakunonnas pemérka. YciaoBue
HAOMIO/IEHUsI TJIAaBHBIX MAaKCHMyMOB TIpU  NaJ€HUHU
MOHOXPOMAaTHYECKOTO0  CcBeTa Ha  JAM(PPAKIUOHHYIO
pEETKY

5.3.10

ITonsipusanus ceera

5.3.11

TexHU4YecKkne yCTpOMCTBA: OYKH, Jymna, ¢oToammapar,
MPOCKIMOHHBIM  ammapar,  MHKpPOCKOI,  TEJECKOIl,
BOJIOKOHHAs  ONTHKa,  JUGPaKIUOHHAs  peéTka,
IOJISIPOU ]

5.3.12

[Ipaktuyeckue  paboTel.  M3mepeHwe  moOKaszarens
npenomieHus. VccmenoBanue CBOWCTB M300paKeHHM B
nuH3ax. Habmonenne aucnepcuu ceera

DJIEMEHTBI CITEIIUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHubl  NPUMEHUMOCTH  KJIACCUYECKOW MEXaHMKH.




[TocTynaTel TEOpUM OTHOCHUTEIHHOCTH: WHBAPUAHTHOCTH
MOIyaId CKOpPOCTH CBe€Ta B  BaKyyMme, IIpHHIAI
OTHOCUTEJILHOCTHA DHUHIITENHA

6.2 OTHOCUTEIBHOCTh  OJHOBPEMEHHOCTH.  3aMeJlJICHHE
BPEMEHM U COKPALLIEHUE JUTUHBI
6.3 DHeprusi U UMITYJIbC CBOOOTHON YaCTHIIBI
6.4 CBsI3b Macchl C DHEPrU€d W HMMIYJIbCOM CBOOOJIHOMU
YaCTHUIIBl. DHEPTUsl TOKOSI CBOOOIHON YaCTUIIBI
7 KBAHTOBA ®U3MKA
##Par###JIEMEHTBI KBAHTOBOM OIITUKU
711 ®otonsl. Popmyna Ilnanka cBs3u 3HEprun GoToHa C €ro
4acTOTON. DHEPrus ¥ UMNyJbc poTroHa
71.2 OtkpeiTue u uccnenoBanue Gorordpdekra. Onbitel Al
CroneroBa. 3akoHbl poTorddexTa
7.1 713 VYpaBuenue OitHmTeiiHa s (orodddexra. «KpacHas
o rpanuna» ¢potodddexra
7.1.4 Jasnenue cBera. OnbiTel [1.H. JIeOenena
7.15 XHUMHUYECKOE NEICTBUE CBETA
716 TexHuueckue ycTpoiicTBa: (oTOdIEMEHT, (OTOAATUHK,
COJIHEYHast OaTapesi, CBETOIUO]T
CTPOEHUE ATOMA
Mopens aroma Tomcona. OnbiTel Pezepdopna mo
721 UCCJIEJOBAaHNIO CTpOEeHUs aToMa. [IanerapHas moaens
aToMa
[Toctynatel bopa. U3nyuenue u morsomieHne (OTOHOB
799 IIpU MEPEXO/e aToMa C OJHOIO YPOBHA DHEPrMM Ha
npyroi. Bunbl cnektpoB. CnekTp YpOBHEW 3HEpPruu
aToMa BOIOpoAa
7.2 BonnoBele cBoicTBa yactull. Bomnel ge  bpous.
7.2.3 KopnyckynsapHo-BOITHOBOM Jyaau3M. Hudpaxus
AJIEKTPOHOB Ha KpUCTAJLIaX
704 CroHTaHHOE U BBIHYX/IEHHOE M3JIy4eHHE. Y CTPONCTBO U
PUHIINI paOoTHI JIa3epa
795 TexHudyeckne  yCTPOWCTBA:  CHEKTPAIbHBIM  aHAIMU3
(crieKkTpocKoI), 1a3ep, KBAHTOBBIM KOMIBIOTEP
796 [Tpaktuyeckue paboTtel. Habmiogenue muHEWYATOro
CIEKTpa
ATOMHOE A/1PO
731 Metoapl HaOMIOJEHUS W PEruCTpalldM 3JIEeMEHTapHBIX
YaCTHII
OtkpeiTne pamuoaktuBHocTH. OmbiThl Pesepdopma mo
739 ONPENIENIEHNI0  COCTaBa  PAJAMOAKTHBHOIO  M3JIy4EHMS.
73 CgoiictBa anbda-, Oera-, ramma-usiaydeHus. Biusaue
paJlMOaKTUBHOCTHU Ha KUBbIE OPraHU3MBI
OtkpelTHe npoToHa W HeWTpoHa. HykinoHHas Mmopnens
7.3.3 sanpa ['eitsenbepra — MBanenko. 3apsan sapa. MaccoBoe
yucio sapa. M3oronsl
734 Anbda-pacniaa. DIEKTPOHHBIH W TO3UTPOHHBIA Oera-

pacaa. ['amMma-uznydenue. 3akOH PaguOAKTUBHOIO




pacmaja

7.3.5

OHeprusi CBSI3M HYKJIOHOB B siape. SflnepHble CHIIBIL.
JledexT macchl siapa

7.3.6

Snepusle peakuuu. Jlenenue u CUHTE3 saep

7.3.7

Snepusiii peakTop. TepmosiaepHsiid cunates. [IpodieMbr u
MEPCHEKTUBBl  SIACPHOM SHEPreTHKU. IKOJOTUYECKUE
ACHEKTHI AJIEPHON YPHEPTeTUKH

7.3.8

OnieMeHTapHble  4YacTUIbl.  OTKpBITHE  IO3UTPOHA.
DyHAaMEHTAJIbHBIE B3aUMOJECHCTBUS

7.3.9

TexHudeckue ycTponcTBa: AO3UMETpP, KaMepa BuiibcoHa,
SIIEPHBIN peakTop, aTOMHasi 6oMOa

7.3.10

[IpakTiueckue pabotel. MccnemoBaHue TPEKOB YaCTHIL
(o rotoBBIM oTOorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bénmnoro weba. Co3Be3gusi, spkKue 3BE3NBI,
IJJAHETHI, UX BUJIUMOE JIBHIKEHUE

8.2

ConHeuHas CHUCTEMA. IImaneTsl 3eMHOM TpYIIIBI.
IInaHeTHI-TUTaHThI n nx CITYTHUKH, KapJIMKOBBIC
miaHeThl. Manble Tena CoJIHEYHON CHCTEMBI

8.3

Connue, d¢orochepa u  armochepa. ConHeuHas
AKTUBHOCTH

8.4

Hcrounuk sHeprun CosHua U 3B€371

8.5

3BE3kI, UX OCHOBHBIE XapaKTEPUCTHUKU: Macca,
CBETUMOCTb, PpaAMUyC, TeMIeparypa, HUX B3aUMOCBSI3b.
JlnarpaMma «CHeKTpabHbIM KJIacC — CBETUMOCTBY. 3BE3/IbI
IJIABHOM TIOCJIENOBATENbHOCTH. 3aBUCHMOCTh «Macca —
CBETHUMOCTb» JUIsl 3BE3]] INIABHOM M1OCIIEA0BATEIBHOCTH

8.6

###Par##BuyTpennee crpoeHue 3BE31. CoBpeMEHHbIE
NIPECTABIICHNS O MTPOUCXOXKIAEHUH U 3Boironnu ColHLa U
3BE3]1. DTarbl KU3HU 3BE3]

8.7

Mneunslii I[lyre — nHama [anaktuka. CnupanbHas
cTpykrypa l'amakTtvku, pacnpeneneHue 3BE3N, rasa u
neinn. Ilomoxxenme m aBmkeHme ConHna B I'amakTHKe.
[Tnockas u chepruueckas nmoacucTeMsl ['anakTuku

8.8

Tunel ramaktuk. PaguoranakTuku MU kBasapbl. UEpHble
JIBIPBI B SIpaxX FAJIAKTUK

8.9

Bcenennas. Pacumpenue Bcenennoil. 3akon Xa60ma.
Paz6eranmne ramaktuk. Bospact u paguyc Bcenennoi,
teopusd  bonpmoro  B3peiBa.  Mogens  «ropsiueit
BceneHHOIY. PenmnkToBOE H31ydyeHne

8.10

MacmrabHast cTpykrypa Bcenennoil. MeraranakTuka.
Hepeménnble npo0ieMbl aCTpOHOMUU




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

1. ®uzuka 10 kmacc: yueonuk/ ['enaenmreiin JI.9., Jlux FO.U. - M.: Muemo3una, 2016
2. ®usuka 11 kimace: yuebnnk/ I'ennenmreitn J1.J., luk 0.1. - M.: Muemo3una, 2016

METOAUYECKHUE MATEPUAJIbI IJ151 YYUTEJA

1. Kamenenkwuii C.E., Opexor B.I1. "Metoauka pemnieHus 3a1a4 no Gpu3nke B cpeaHen mkosme".
[Tocobue mst yuuteneit. M., «IIpocBemenue», 1971

2. E.A Mapon "OnopHbie KOHCIIEKTHI U pa3HOypOoBHEBbIe 3a1anus". @usuka. 10 kiacc. - Cno.:
00O «Buxkropus mitocy, 2013

3. E.A MapoHn "OnopHble KOHCIIEKTHI U pa3HOypoBHEBBIE 3a1anus". @usuka. 11 knacc. - Cnob.:
00O «Buxkropus mitocy, 2013
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