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HOACHUTEJIbBHAA 3AIIMCKA

[Iporpamma 1o (u3uke 6a30BOTO YpPOBHS Ha ypOBHE CPEIHEr0 OOIIero
oOpazoBaHusi pazpaboTaHa HA OCHOBE MOJIOKEHUN U TpeOOBaHM K pe3ylibTaTam
OCBOEHHUSI OCHOBHOM 00pa3zoBaTenbHON MpoTrpaMmbl, npeactaBieHHbix B GI'OC
COO, a Taxxke ¢ yuérom QenepaiibHONW paboueil MporpamMmbl BOCIUTAHHUS M
KOHLIENIMKM TpernoiaBanus ydeOHoro mnpeaMera «dusnka» B 0Opa3zoBareiabHBIX
OpraHu3anusax Poccurickoi Penepanuu, peaU3yIONMX OCHOBHbIE
oOpazoBareNbHbIE IPOTPAMMBI.

Conepxanue mporpaMmbl 1o (U3UKE HampaBieHO Ha (QOpMHpOBaHUE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOyvaronmxcs 10-11 kmaccoB mnpu
oOydyeHnn ux pusuke Ha 6a30BOM YPOBHE HA OCHOBE CUCTEMHO -/1€AT€IbHOCTHOTO
noaxoaa. [lporpamma nmo ¢usuke cootBerctByer Tpeboanusim PI'OC COO k
IUTAHUPYEMBIM JINYHOCTHBIM, MPEIMETHBIM M METANpeAMETHBIM pe3yJbTaTaM
oOydeHMs, a TakK€ YUYUTHIBAET HEOOXOIUMOCTh peaTU3allMi MEXKIPEIMETHBIX
CBs3ell (PM3MKM C eCTeCTBEHHO-HAYYHBIMH YyYEOHBIMH TpeaMeramMu. B Hei
OTIPEIEISIIOTCS OCHOBHBIE 1€/ M3Y4YeHUs (PU3UKU HAa YPOBHE CpPEIHEro OOIIero
o0pa3oBaHus, TUIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (PM3UKH: TMYHOCTHEIE,
MeTanpeaMeTHBIE, MPeIMETHBIC (Ha 6a30BOM YpOBHE).

[Iporpamma o (Hpu3MKe BKIFOYALT:

e TUIAHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca PU3UKH HAa 6a30BOM YPOBHE, B

TOM YHCJIE IPEAMETHBIE PE3YNbTaThl M0 TOJaM 00y4eHus;

e cojepkaHue yaeOHOTO npenmera « Duzukay 1mo rojgaM 00ydIeHHS.

du3uka KaKk Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJBI, BBHICTyHas B
KadecTBe Y4eOHOTO MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIA]] B CUCTEMY
3HaHUH 00 okpykaroreM Mupe. I1IkoapHBIN Kypc PU3NKHA — CHCTEMOOOpa3 IOt
JUT €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETOB, MOCKOJIbKY (PU3UYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SBJICHUH, HM3y4aeMbIX XUMHEH, OMOJIOTHEH,
dbusmdyeckoil reorpadumeii W acTpoHOMHeEH. Mcmoib30oBaHHME HW  AaKTHBHOE
npuMeHeHHe (U3WYECKUX 3HAHUU  OMpenenseT XapakTep U pa3BHUTUE
pPa3HOOOpAa3HBIX TEXHOJIOTH B cdepe HIHEPreTUKH, TPAHCIOPTA, OCBOCHUSA
KOCMOCA, TIOJYYEHHUS HOBBIX MaTe€pHajoB C 3a/laHHBIMH CBOMCTBAMH W JIPYTHUX.
N3yuenue (Qu3MKM BHOCHUT OCHOBHOM BKJIaJA B (OPMHPOBAHUE ECTECTBEHHO -
HAy4YHOU KapTUHBI MHpa oOydaroumxcs, B (GOpMHUPOBAHHE YMEHHUH MPUMEHSTDH
HAy4HBIH METOJ] IO3HAHUSI MIPU BHITIOJIHEHUH UMU YYEOHBIX UCCIIEIOBAHUI.

B ocHOBY kypca ¢usuku a1 ypoOBHsS CpemHEro oO0Iero oOpa3oBaHUS
NOJIOKEH PAJ HIEH, KOTOPbIE MOXHO paccMaTpuBaTh KaK IMPUHLMUIIBI €ro
NOCTPOCHHS.



Hoes yenocmmocmu. B COOTBETCTBUM € HEW KypC SIBIISIETCSA JIOTHUECKHU
3aBEPIIEHHBIM, OH COJCPKUT MaTepuall U3 BCEX pa3aeioB (PU3MKH, BKIIOYACT KaK
BOIIPOCHI KJTACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBHM C HEW Marepuan Kypca (U3NKU
o0bemUHEH BOKpYr (Qu3nueckux Teopuid. BemymmM B Kypce sBIseTcs
dbopMHUpOBaHUE MPEJICTABICHUA O CTPYKTYPHBIX YPOBHSAX MAaTE€pPUH, BEIIECTBE U
HoJIE.

Hoes eymanumapusayuu. EE peanus3anys NpeaIonaracT HCIOJIb30BaHUE
TYMaHUTapHOTO TMOTEHIMaNa (U3MUECKON HAayKH, OCMBICJICHUE CBSI3M Pa3BUTHS
bu3nKu ¢ pa3BUTHEM OOIIECTBa, a TaKkkKe C MHUPOBO33PEHUCCKUMHU,
HPABCTBEHHBIMU U SKOJIOTHYECKUMU MPOOIeMamu.

Hoes npuxnaonoii nanpasnennocmu. Kypc @usuku mnpennosaraer
3HAKOMCTBO C HIMPOKUM KPYIOM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIOKEHUN
W3YUYEHHBIX TEOPU U 3aKOHOB.

Hoes oxonoeuzayuu peanusyercs: IMOCPEICTBOM BBEACHHS 3JIEMEHTOB
COJEpKaHUSA, TMOCBIMIEHHBIX JKOJOTMYECKUM MpoOsieMaM COBPEMEHHOCTH,
KOTOpbIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKU U TEXHOJIOTHM, a TakKe 0OCYXICHUS
po0JIeM pallMOHATBHOTO TPUPOAOIIOIB30BAHUS U SKOJIOTUYECKOI 0€30MacH OCTH.

CrepKHEBBIMH 3JIEMEHTAMHU Kypca (PU3UKM Ha YPOBHE CPEIHEro OO0LIero
oOpa3oBaHus SBISOTCS (u3nueckue teopur (GopMUpPOBaHUE NPEICTABICHUMN O
CTPYKTYp€ MOCTPOEHUS (PU3UUECKON TEOPUH, PO PyHAAMEHTATbHBIX 3aKOHOB U
MPUHIMIIOB B  COBPEMEHHBIX TMPEJCTABIICHUSAX O TMPUPOJE, TPaHULIAX
MPUMEHUMOCTH TEOPUM, JJIsI ONHCAHWUA ECTECTBEHHO-HAYYHBIX SIBJICHUM U
MPOIIECCOB).

CHCTEeMHO-AEATEIbHOCTHBIN MOAX0J B Kypce (GU3UKHU pealn3yeTcs Mpexie
BCETO 3a CUET OpPraHM3ali IKCIIEPUMEHTATHLHON JESTEILHOCTH O0YJaroIMXCsl.
Jnst 6a3oBoro ypoBHS Kypca GU3MKM — OTO MCIOJb30BAHUE CHCTEMBI
(GpOHTATBHBIX KPATKOBPEMEHHBIX JSKCIEPUMEHTOB M JIAOOpaTOpHBIX pPadoT,
KOTOpBIEC B TIporpamMme 1o ¢pu3uKe 0ObETUHEHBI B OOIHMI CIIMCOK YUCHHYECKUX
NpakTHUYecKuX padboT. BeigeneHne B ykazaHHOM IepeyHE Jad0paTOpHBIX padoT,
OPOBOJUMBIX JUIsl KOHTPOJS W  OILIGHKH, OCYILECTBISIETCS Y4YaCTHUKAMHU
00pa3oBaTENLHOTO TIpOIlecca HCXOJS W3 OCOOCHHOCTEW IJIAaHUPOBAHUSA M
ocHamieHusi kabuHera Qusuku. Ilpm »TOM oOecrmeunBaeTcsi OBIIAJICHHE
0OyJaronmMMHCsT YMEHUSIMH TPOBOJUTh KOCBEHHBIE U3MEPEHUs, HCCIICIOBAHUS
3aBUCHUMOCTEH (PU3MYECKUX BEIMYMH W TOCTAHOBKY OMBITOB IO TPOBEPKE
NPEIJI0KEHHBIX TUTIOTE3.

Bonbpioe BHHUMaHue YAENSETCA PEIICHUI0 PACUYETHBIX M KaueCTBEHHBIX
3anay. [Ipu 3ToM a1 pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 33J]a4M C SBHO
3aTaHHOM (PM3UIECKOU MOIEITHIO, TIO3BOJISIIOIINE PUMEHSITh H3YICHHBIC 3aKOHBI U



3aKOHOMEPHOCTH Kak U3 OJHOTO pa3jenia Kypca, TaK U MHTETpUPYS 3HAHUS U3
pa3HbIX pa3aenoB. i KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBJISIIOTCS 3a/laHUs Ha
oObsACHEHHE MPOTEKaHUs (PU3MYECKUX SIBJICHUH M TMPOILECCOB B OKpYKaIOLIEH
KU3HH, TpeOyrmme BbiOOpa (U3MUECKON MOJENM i CUTYyallud MPaKTUKO-
OPHUEHTHPOBAHHOTO XapakTepa.
B cootBerctBun ¢ TtpeboBaHmsimu PDPI'OC COO k MarepuaabHO-
TEXHUYECKOMY OOecneueHut0 y4eOHOro Impoiiecca 0a30oBbIi YpOBEHb Kypca
¢bu3UKK Ha yPOBHE CPEAHEro 00IIEro 00pa30BaHUs JODKEH U3Y4aThCsl B YCIOBHUIX
IPEIMETHOTO KaOuHeTa (PM3UKU WIM B YCJIOBUSAX MHTEIPUPOBAHHOTO KaOWHETa
NpeIMETOB €CTECTBEHHO-HAYYHOro IMKia. B kabunere ¢U3UKU OJDKHO OBITH
HEeoOXoIMMoe JlabopaTopHOEe OOOpYyJIOBaHUE JJi BBHITIOJHEHUS YKa3aHHBIX B
nporpamMme 1o (pU3HNKe y4eHHYECKHUX MPAKTUIECKUX padoT M IEMOHCTPALMOHHOE
000pyI0BaHUE.
JleMOHCTpaliioHHOE 00OpyJIOBaHHE (POPMUPYETCS B COOTBETCTBUH C
OPUHIMIIOM MUHUMAJIbHOM JIOCTAaTOYHOCTH W OOECIHEeYHMBAET IOCTAHOBKY
NEPEUYUCIICHHBIX B TMpoOrpaMMe MO (U3UKE KIIOUEBBIX JIEMOHCTpAlUK Jis
UCCIICIOBAaHUSI  M3y4aeMbIX SIBICHUH M  TPOLIECCOB, OMIUPHUYECKUX H
(byHIaMEHTATbHBIX 3aKOHOB, UX TEXHUYECKHUX MPUMEHEHUH.
JlaGopatopHoe oO0OpyaOBaHME IJIsi YYEHHUYECKHX MPaKTHYECKUX pabdor
dbopmupyeTcs B BUIE TEMAaTUYECKUX KOMIUIEKTOB M OOECTieunMBaeTcsl B pacyére
OJIHOTO KOMIUIEKTa Ha JBYX oOy4aroumxcs. TeMaTHuecKne KOMIUIEKTHI
Ja00paTopHOro 0OOPYIOBaHUS JIOJHKHBI OBITH MOCTPOEHBI HA KOMIUIEKCHOM
UCTIOJIb30BAaHUH AHAJIOTOBBIX M HU(POBBIX MPUOOPOB, a TAKIKE KOMIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BHJI€ LU(POBBIX JaOOpaATOPUil.
OCHOBHBIMU HEIIMH U3y4eHHsI GU3UKU B 00I1IeM 00pa30BaHUU SIBIISTIOTCS
e (opmupoBaHue HHTEpeca M CTPEMJICHUS OOYYaIoOmUXCs K HAy4YHOMY
U3YYCHUIO MPUPOJIbI, PA3BUTHE WX HMHTEIUICKTyalbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEM;

e pPa3BUTHE MPEICTABJICHUI O HAYYHOM METOJIe MO3HAHUS U (POPMUPOBAHUE
UCCJIEIOBATENHCKOT'O0 OTHOIICHHS K OKPYKAFOIIUM SIBJICHUSIM;

e (GopMHpOBaHUE HAYYHOTO MHPOBO33PCHHUS KaK pe3yibTaTa H3y4CHUS
OCHOB CTPOEHUSI MaTepuu U (PyHTaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (¢opMHpOBaHUE YMEHHH OOBSCHATH SBJICHUS C HCIOJb30BaHUEM

bu3nIECKUX 3HAHUW U HAYYHBIX JJOKA3aTeIbCTB;

e (dopMHpOBaHUE TPEACTABICHUH O POJM (U3UKH I PA3BUTUS APYTHX

€CTeCTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTH.

JlocTmkeHne 3TUX 1ejeld 00ecTieurBaeTCsl PEIICHUEM CIEIYIONMX 3a/ad B
mpolecce n3ydeHus Kypca Gu3uKyd Ha ypOBHE CPETHEr0 001ero oOpa3oBaHMs:



e TpuOOpETeHHWE  CHUCTEMbl  3HaHMK 00  oOmmMX  (U3HUECKUX
3aKOHOMEPHOCTSX, 3aKOHAX,  TEOPHUAX,  BKIOYAs  MEXaHUKY,
MOJICKYJAPHYIO (PU3UKY, OJJIEKTPOJAMHAMHKY, KBAaHTOBYH (HM3UKYy u
AIIEMEHTHI aCTPO(PU3HUKHY;

e (dopMupOBaHHWE YMEHUN TIPUMEHITh TEOPETHUECKUE 3HAHUSA IS
oOBbsiICHEHUSI (PU3WYECKUX SBJICHUH B TPUPOAE U Ui TPUHATHS
IIPAKTUYECKUX PELICHUM B IOBCEIHEBHOU KU3HU;

e OCBOEGHHE CIOCOOOB pEIICHHS pa3MYHBIX 3aa4 C SBHO 3aJaHHOUN
du3nyeckoi MOJENbI0, 3a4ay, MOJPa3yMEBAIOIINX CaMOCTOATEILHOE
co3anne (PU3NIECKON MOJIEH, aJleKBaTHOM YCIOBUSAM 3aJa4H;

e TOHUMaHWE (PU3WYECKHX OCHOB W TPHUHIUIOB JACHCTBUS TEXHHUYECKHUX
YCTPOMCTB M TEXHOJIOTHIECKUX MPOIIECCOB, UX BIUSHUS Ha OKPY)KAOIILYIO
Cpeay;

e OBJIQJICHUE METOJAMU CAMOCTOSITEIbHOTO TIAHUPOBAHUS M TPOBEICHHUS
bu3HYECKUX SKCIEPUMEHTOB, aHAIM3a W WHTEpNpeTanuu WHOpMAaIuy,
OTIpEIEICHUsI TOCTOBEPHOCTH MOJTYYEHHOTO PE3YNbTaTa,

e CO3JIaHUE YCJIOBUH JJI1 PA3BUTUSL YMEHUH MTPOEKTHO-UCCIEA0BATEIbCKOMH,
TBOPYECKOU J1eATEIILHOCTH.

Ha usyuenue ¢usuku (0a30BbIil YypOBEHb) Ha YpPOBHE CPEIHEr0 OOLIETOo
obpazoBanusi otBoauTCs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEZIEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIO).

[lpennaraemeiii B mporpamMme 1o (u3HMKe MepedeHb TadoparopHBIX U
NPAKTUIECKUX PAOOT SIBISAETCS PEKOMEHIOBAaHHBIM, YYUTEIb JIENaeT BHIOOD
NPOBENICHUS J1a0OPAaTOPHBIX PadOT M OMBITOB C YYETOM HMHIUBUIYATbHBIX
0COOEHHOCTEN 00yUYaroIIUXCS.



COAEP>KAHUE OBbYYEHUA
10 KUJIACC

Pa3zges 1. ®u3uka 1 MeTOAbI HAYYHOTO MO3HAHUS

@dusrka — Hayka o npupoae. HaydHbie METONBI MO3HAHUS OKPYKAOILIErO
mupa. Posp dkcnepumMeHTa MW TEOpPUM B MPOLECCE IO3HAHUSA IPUPOIBI.
DKCHEpUMEHT B (PU3UKE.

MoenvpoBanue (U3NUECKUX SIBICHUN U mpoueccoB. HayuHble THNOTE3bI.
®duznueckue 3aKOHBI U TeopuH. [ paHUIBI TPUMEHUMOCTH (HU3UYECKUX 3aKOHOB.
[IpyHUMIT COOTBETCTBUA.

Ponp u mecTo ¢u3uku B GOpMHUPOBAHMHM COBPEMEHHOI HAyYHOW KapTHHBI
MHpPAa, B IPAKTUYECKOU NESITEIILHOCTH JIFOAEH.

Jlemoncmpayuu

AHaOrOBBIE U LU(DPPOBBIE H3MEPUTENBHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3ngen 2. MexaHuka

Tema 1. Kunemamuka

Mexannueckoe aBuxeHue. OTHOCUTETLHOCTh MEXAHHUYECKOTO JIBHXKCHHSI.
Cuctema otcuéra. TpaekTopusl.

IlepemMerienue, CKOpocTh (CpeaHsii CKOPOCTh, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTrepuaibHOM TOYKH, MX MPOEKIUU HA OCHU CUCTEMbI KOO PIWHAT.
Croxenue nepeMeleHui U CII0KEHUE CKOPOCTEN.

PaBHOMepHOE M paBHOYCKOPEHHOE MPSMOJMHEHHOE ABMkKeHue. I 'paduku
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPDEHHUS, IyTH U THEepEeMEIICHUs
MaTepHualbHON TOUYKH OT BPEMEHH.

CBo0OoHOE MageHue. YCKOpEHHE CBOOOIHOTO A ICHHUS .

KpuBonunenHoe aBuxkeHue. JIBMKEHHE MaTepUAIbHOM TOYKU  TIO
OKPYXHOCTH C MIOCTOSTHHOM IO MOTYJTIFO CKOPOCTBIO. YTJI0Bast CKOPOCTh, JINHEWHAS
ckopocTb. [lepnoa u wactora ob6pamenus. LleHTpocTpemuTenbHOE YCKOPEHHUE.

TexHuyeckne yCTPOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: CIUAOMETD,
JIBUKEHUE CHAPSIOB, LICTIHBIE U PEMEHHBIE MEpEIAUH.

Llemoncmpayuu

Mojenb cucteMbl OTCUETA, WILTIOCTPALIUS KMHEMATUYE€CKUX XapaKTEPUCTUK
JIBVDKCHUS.

[IpeoOpazoBanue ABUKEHUIN C UCIIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[lageHure Ten B BO3IyXE U B PA3PEKEHHOM MIPOCTPAHCTBE.

HaGmonenue ABMKeHUsI Tena, OpPOLIEHHOTO IMOJ| YrjoM K TOPHU30HTY M
TOPU30HTAILHO.



N3mepenne yckopeHust CBOOOTHOTO TaJICHUS.

Hanpasnenne CKOpOCTH NIPU IBUKEHUU 10 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomul

N3yyeHne HEpaBHOMEPHOTO JABMKEHUS C LIEIbIO OINPEEIICHUSI MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOUICHHS MEXAY IYTSMH, IPOWICHHBIMH TEJIOM 3a
IIOCJICIOBATENIbHBIE PABHBIE IIPOMEXYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JBUKEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yuyeHne NBUKEHHUS IapUKa B BI3KOW KUJIKOCTH.

N3ydeHne NBUKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTM  ['ammies.  IlepBeii  3akoH  HbroroHa.
HMuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. llpunuun cynepno3unuu cwi. Bropoii 3akoH HeroToHa
JUIsL MaTepUalbHOM TOUKHU. Tpernii 3akoH HproToHa 1151 MaTep HabHBIX TOYEK.

3akoH BceMHpHOro TtaroreHus. Cuna Tsokectu. llepBas kocmuueckas
CKOPOCTSb.

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

Tpenue. Bunbl TpeHus (1mokosi, CKoJbxkeHus1, kauenusi). Cuia tperusi. Cyxoe
Tperue. Cuia TpeHUs CKOIbXXEHUs U cuiia TpeHus nokos. Kosdduuuent tpenus.
Cuiia conpoOTHUBIICHUS NPU ABUKEHUU TENA B )KUIKOCTH WJIU Ta3e.

[locTynarensHO€ U BpalaTeabHOE ABUKEHUE aDCOIIOTHO TBEPIOTO TEA.

MoOMEHT cuiabl OTHOCHUTEIIBHO OCH BpaimieHus. I[liedo cuibl. YcioBus
paBHOBECHs TBEPIOTO TENA.

TexHnueckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: NOIUIMITHUKHY,
JBU>KEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenve nnepuuu.

CpaBHeHuE Macc B3auMO/JIEHCTBYIOIIMUX TEIL

Bropoi 3akon HeroToHa.

N3mepenne cui.

CiioxeHue CHiL

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT AehopMaIiu.

HesecomocTs. Bec Tena nmpu yCKOpEHHOM NOIbEME U NAJCHNM.

CpaBHEHUE CUJT TPEHUS TTOKOSI, KAYEHHS U CKOJIb)KCHHS.

VYcnoBus paBHOBECHs TBEPAOTO Tena. Buabl paBHOBECUS.

Yuenuueckuii sxkcnepumenm, nrabopamopmvie pabomul

N3ydenne nBukeHus: Opycka no HaKJIOHHOM TIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HHUKAIOIIMX B MPYKUHE U
PE3MHOBOM 00pa3Iie, oT ux AchopMAaIInH.

HccnenoBanne ycinoBHM paBHOBECHs] TBEPAOIO Tela, HMEIOIIETO0 OCh
BpAILICHUS.

Tema 3. 3akonvl coxpaneHus 6 mMexaHuke

Nmiynbc MarepuanibHOM TOYKM (Tena), CUCTEMbl MAaTE€pUATbHBIX TOYEK.
Nmiynibe cuibl 1 M3MEHEHHE HMMITyJIbca Tejla. 3aKOH COXpPaHEHUsT MMITYJbCa.
PeakTtuBHOE NBUKEHUE.

PaboTa cuiibl. MOIITHOCTh CHUIIBI.

Kunernueckas sHeprus marepuanbHOW ToukH. Teopema 00 HM3MEHEHUU
KUHETUYECKOW SHEPTHH.

[loTeHunansHas JHEPIHUsl. [loTeHunansHast SHEpPrus yIpyro
nedbopmMupoBaHHOW  mpyxkuHbl. [loTeHuManbHas dHEprust Teida  BOJU3U
MTOBEPXHOCTHU 3EMIJIU.

[loTeHmanbHble W HENOTEHIMATbHbIE  CWbl.  CBsi3b  pabOThI
HEMOTCHIMAIbHBIX CHJI C HW3MEHEHUEM MEXAHWUYECKOW HHEPTUU CUCTEMBI TEIL
3aKOH COXPaHEHUSI MEXaHUYECKOU SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHnuueckrue yCTpOUCTBA U IMPAKTUYECKOE IMTPUMEHEHUE: BOJOMET, KOIIED,
MPY>KUHHBIA MUCTOJIET, IBU)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpPAHEHUs UMITYJIbCA.

PeaktuBHOE NBMKEHUE.

[lepexo1 moTEeHIMATBLHON YHEPTUU B KHHETUUYECKYIO U 0OpaTHO.

Yuenuueckuii sxkcnepumenm, nabopamopmvie pabomoi

N3ydenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBI0 JBYX OJMHAKOBBIX
HUTSHBIX MasiTHUKOB.

HccnenoBanue cBI3M pabOThI CHIIBI C M3MEHEHHEM MEXaHUYECKOW dHEPTUHU
T€JIa Ha MPUMEPE PACTIKEHUS PE3UHOBOTO KIyTa.

Pa3nea 3. MoJiekyasipHast pu3nKka ¥ TepMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEM UYUECKOU M eopuu

OCHOBHBIE TIOJIOKEHHUS MOJIEKYISIPHO-KUHETUYECKOM TEOPUH U UX OTBITHOE
obocHoBanue. bpoyHoBckoe nBuxenue. Juddys3us. Xapakrep IBUKEHUS U
B3aMMOJICUCTBUS 4YacTUIl BelIeCTBA. MoJenu CTPOEHMsI Ia30B, KXUIAKOCTEH H
TBEPJIBIX TN U 00BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pazmepsl Mosiekysl. KosmuectBo BemecTBa. [loctossHHas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana Temneparyp
Lenbcus.



Mopens  umpeanbHOrO raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KMHETUYECKON TEOpUM HJeaTbHOTO ra3za. AOCOJIOTHAs TeMmIeparypa Kak Mepa
CPEIHEN KUHETMYECKOW HSHEPTUM TEIUIOBOTO ABMKEHMS vacTtull rasa. lllkama
temneparyp KenbBuHa. ['a3oBbie 3akoHbl. YpaBHeHUE MeHneneeBa—Knanepona.
3akon JlaneToHa. M3ompoliecchl B UJ1€aIbHOM Ta3e ¢ MOCTOSTHHBIM KOJMYECTBOM
BeulecTBa. ['padmueckoe MpeACTaBI€HUE H3OMPOLECCOB: U30TEPMa, H30X0pa,
n3zo0apa.

TexHnueckne yCTPOMCTBA M IPAKTUYECKOE NPUMEHEHHUE: TEPMOMETP,
O6apomerp.

Llemoncmpayuu

OnbIThl, J1OKa3bIBAKOILIME AMCKPETHOE CTPOEHHE BeulecTna, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCITMHEHUMN.

OmnpiTel 10 qUpY3Un KUAKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopnens onsita [ItepHa.

OnbITHI, JOKa3bIBAOIIINEC CYILIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aUMOICHCTBUS.

Moaens, WIDTFOCTpUpYIOLIAs IPUPOLY JAaBJICHUS T'a3a HA CTEHKHU COCY/a.

OnbITel, WUIIOCTPUPYIOLIME YPAaBHEHHWE COCTOSIHHUS HJICAJBHOIO Iasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamophvie padoomoi

Onpenenenne Macchl BO3/lyXa B KIIACCHOM KOMHAare Ha OCHOBE U3MEPCHHM
00bEMa KOMHATBI, aBJICHUS] U TEMIIEPATYPhl BO3AyXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXAY ITapaMeTpamMu COCTOSTHUS Pa3pEKEHHOIO
rasa.

Tema 2. OcHosbl mepMoOUHAMUKU

TepMmoauHaMmuueckas cuctema. BHYTpeHHsIs S3HEPTUSL TEPMOIUHAMUYECKOU
CUCTEMBI M cIocOObI €€ n3MeHeHusi. KonmyecTBo TemioTsl u padoTta. BHyTpeHHss
DHEPTHsl  OJHOATOMHOIO  HJEaIbHOrO0  raza. Buabl  Temionepenadu:
TEIUIONPOBOAHOCTb, KOHBEKIMS, U3JIy4EHHUE. Y JeNbHas TEIUIOEMKOCTh BEILIECTBA.
KosnnuecTBO TEMIOTHI U TEIIONIEPEAAUE.

[lonsitue 060 aamabatHOoM miponiecce. IlepBbIi 3aKOH TEPMOJIUHAMUKU.
[lpumeHeHre mepBOro 3aKkoHa TEPMOJAMHAMHUKHM K u3ompoueccaM. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akoH TepmoanHamMukd. HeoGpaTuMocTh IPOIIECCOB B IPHUPOJIE.

TeruoBele  MammHbl.  [IpyHOMOBL  AEHCTBHUS — TEIUIOBBIX — MAILIMH.
[Ipeobpa3zoBanusi SHEPTrUM B TEIUIOBBIX MammHaX. Koadduiment monae3Horo
nercTBus TerioBoW MammHbl. [lukn KapHo M ero ko3¢ @uUIIMEHT IMOJIe3HOTO
NENCTBUA. DKOJOTHUECKHE MPOOIIEMbI TEIUIOIHEPTETUKH.



Texnuueckue yCTpOIICTBA W MPAKTUYECKOE NPUMEHEHHE: JBUTaTellb
BHYTPEHHET0 CrOpaHusi, ObITOBOM XOJIOAUIbHUK, KOHAUIIUOHED.

Llemoncmpayuu

V3MeHeHne BHYTpPEHHEH SHEpruM Teja NPH COBEPLICHUU Pa0dOTHI: BBLJIET
npoOku 13 OYTBUIKM MOJ JEHCTBHEM C)KaTOoro BO3/yXa, HarpeBaHue >gupa B
JATyHHOU TpYyOKe IyTEéM TpeHHsI (BUIEO0AEMOHCTPAIHS).

N3MmeHeHne BHYTpEHHEN dHEPTHH (TEMIIEpaTyphl) TeNa MpU TEIIonepeaaye.

OnpiIT mo anuabaTHOMY pacIIMPEHUI0 BO3AyXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Moienu mapoBo TypOUHBI, ABUTATENs] BHYTPEHHETO CTOPaHUsl, pEAKTUBHOTO
JIBUTATEJIsI.

Yuenuueckuii sxkcnepumenm, rabopamopmvie pabomul

N3mepenue yaenbHOM TEMIOEMKOCTH.

Tema 3. Aepecammnwie cocmoanun eeujecmea. Dazoevle nepexoont

[TapooOpazoBanue u koHAeHcaus. VMcnapenue u kuneHue. AOCOIIOTHAs U
OTHOCHUTEbHAs BJIAXXHOCTh BO3Jyxa. HacklmeHHbI map. YaenbHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPhl KATIEHUS OT 1aBJICHUS.

TBépnoe reno. Kpuctammueckue u amopHbie Tena. AHU30TPOIUS CBONCTB
kpuctaoB. JKuakue kpuctawibl. CoBpemeHHble Marepuanbl. [lnaBnenue u
KpUCTaIM3auus. Y aenbHas Teriora miasienus. CyOomumarus.

VYpaBHeHHe TEMI0OBOTO OanaHca.

Texnuueckue yCTpOWCTBA M NPAKTHUUECKOE MPUMEHEHHE: TUTPOMETP U
NICUXPOMETP, KATIOPUMETP, TEXHOJIOTUH MOITy4EHHUsS] COBPEMEHHBIX MaTepUaJOB, B
TOM YHUCJIE HAHOMATEepUaIoB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIICHHBIX MAPOB.

Kunenue npu NOHMKEHHOM JaBJICHUU.

CnocoObl U3MepeHus BIAKHOCTH.

HaOmtonenue HarpeBaHus U TUIaBJICHUS KPUCTALIMUECKOTO BEILIECTBA.

JlemoHCTpanust KpUCTAIIOB.

Yuenuueckuii sxkcnepumenm, nrabopamopmvie pabomul

N3mepenune OTHOCUTENHHOM BIXKHOCTH BO3AYXA.

Pa3pnen 4. DiieKTpoAMHAMHUKA
Tema 1. Inekmpocmamuka
OuiekTpu3anusl Tel. OJNEKTPUYECKUM 3apsai. JlBa Buaa DSIEKTPUYECKUX
3apsaoB. IIpOBOJHMKM, NUAJIEKTPUKU M MOJYNPOBOJHUKHA. 3aKOH COXPAHECHHUS
AIIEKTPUUYECKOTO 3apsaa.
BsaumonerictBue 3apan0B. 3akoH Kynona. Todeunslii 2neKTpUu4ecKui 3apsia.
Onextpuueckoe mnoJie. Hampsbk€HHOCTs  anekrpuueckoro nosst.  IpuHoun



CYIEPIIO3ULINU JJICKTPUUECKUX MOJIeH. JIMHUK HanpsKEHHOCTU JJIEKTPUYECKOTO
TOJISL.

PaGota cun anektpoctatmueckoro moJisi.  lloreHuman. Pa3zHocTh
MOTCHUHAIOB. [IpOBONHMKM W JHMAIEKTPUKKA B DBJIEKTPOCTATUYECKOM TOJIE.
JnanexTprudeckast mpOHUIAEMOCTD.

OnekTpoEMKOCTh. KoHaeHcaTop. DJIEKTpOEMKOCTh TNIOCKOTO KOHIEHCATOPA.
DHeprus 3apsSKEHHOT0 KOHJIeHCaTopa.

TexHuueckne yCTPOWCTBA M IPAKTHYECKOE ITPUMEHEHHE: 3JIEKTPOCKOIL,
AIIEKTPOMETP, DJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHHE DIJIEKTPONPUOOPOB,
KOHJICHCATOP, KONMPOBAJILHBIN aIlIapar, CTPYUHBIN IPUHTED.

Llemoncmpayuu

YCTpOKCTBO M NMIPUHLMUII IEUCTBUS JIEKTPOMETPA.

B3anmoaencTBrue Ha3IEKTPU30BaHHBIX TEIL.

DIIEKTPUYECKOE TTOJIE 3aAPSKEHHBIX TEJL.

[IpOBOHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAs 3alUTA.

JIA3TIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHIEHCATOpa OT IUIOLIAAU
IJIACTUH, PACCTOSIHUASL MEXKY HUMH U JUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOTO KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamophvie padoomoi

N3mepenue 35eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoanunwtii 31ekmpuyeckuit mok. Toku 6 paznuunsix cpeoax

DJIEKTPUYECKUA TOK. YCJOBHUS CYIIECTBOBAHUSI JJICKTPUUECKOTO TOKA.
Hctounuku Toka. Cuia Toka. [IocTOSTHHBIN TOK.

Hampsxenue. 3akon Oma Aj1s1 yuacTKa 1enu.

DJIEKTPUYECKOE COIPOTUBIICHUE. YIEIBHOE COINPOTUBICHUE BELIECTBA.
[locnenoBarenbHOE, MAPAVIENHHOE, CMEIIAHHOE COEANHEHUE IPOBOTHUKOB.

PaGora oanekrpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MomrHOCTh
AIEKTPUYECKOTO TOKA.

DJEKTPOJABMKYILAS CHJIAa U BHYTPEHHEE COMPOTUBIICHUE MCTOYHHUKA TOKA.
3axkon OMa 11 TOJTHOM (3aMKHYTOM ) 3JIeKTprudeckoi rienu. KopoTkoe 3aMbIKaHHeE.

OJIEKTpOHHAass  OPOBOJAUMOCTh  TBEPABIX  METALIOB.  3aBUCUMOCTH
COMPOTHUBJICHUS METAIUIOB OT TemIieparypbl. CBEpXIIPOBOJUMO CTh.

DIIEKTpUYECKUI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX TyYKOB.

[TonynpoBonuuku.  CoOCTBeHHass W TIpUMECHas  MPOBOJUMOCTD
noJynpoBoAHUKOB. CBoMcTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTpUYECKUA TOK B  pacTBOpax M  paciulaBaXx dJIEKTPOJUTOB.
DNEKTPOIUTHYECKAS JUCCOLUALIMS. DJIEKTPOJIU3.



OneKkTpuyeckuid TOK B ra3zax. CaMOCTOATENIbHBIN M HECAMOCTOSTEIbHBIN
pazpsaa. Monnus. [Tnazma.

TexHnueckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHUE: amIepmerp,
BOJIbTMETP, PpPEOCTaT, HCTOYHUKUA TOKA, DJIEKTpOHArpeBaTelbHble MPUOOPHI,
ANIEKTPOOCBETUTENbHBIE TIPUOOPHI, TEPMOMETP COTIPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPBI U (POTOPEZUCTOPHI, MOTYIPOBOJHUKOBBIN U0, IajJbBaHUKA.

Llemoncmpayuu

N3mepenue cuibl TOKa U Halp sSKEHUS.

3aBUCUMOCTb CONPOTHUBJICHUS LWIMHIAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOIIAAHU TIONIEPEYHOTO CEYEHUs U MaTepuaa.

CwmernanHoe COeTMHEHNE NPOBOJHUKOB.

[Ipsimoe wu3MepeHue JIEKTPOIABMXKYLIEH cuibl. KopoTkoe 3ambikaHue
raJbBaHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBJICHMUS.

3aBHUCUMOCTH COINPOTHUBIICHUSI METAJUIOB OT TEMIIEPATYPBI.

[IpOBOAMMOCTB JIEKTPOIMUTOB.

HckpoBoli paspsa ¥ IPOBOAUMOCTb BO3AYyXa.

OIHOCTOPOHHSAA NPOBOJAUMOCTD THOJIA.

Yuenuueckuii sxkcnepumenm, nrabopamopmvie pabomul

N3yyeHne CMEmaHHOTro COEIUHEHNS PE3UCTOPOB.

N3mepenue 3neKTpOABHKYIIEH CHIIbI HICTOYHUKA TOKA U €r0 BHYTPEHHEIO
COIPOTHUBIICHUS.

HaOmonenue snektposusa.

MexnpeaMeTHbIE CBA3U

N3yuenne kypca pusuku 0a3oBoro ypoBHs B 10 kinacce OCyIIECTBISIETCS C
YU4ETOM COJEpPKATEIbHBIX MEKIIPEIMETHBIX CBA3€M C KypcamMu MATEMaTUKH,
OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meoicnpeomemmuvie nousimus, CBA3aHHbIE ¢ U3YYEHHEM METOJ 0B HAy4HOTO
MO3HAHUA: SIBJICHHE, HAy4yHbIH (akT, runore3a, (pusmyeckas BEIUYMHA, 3aKOH,
Teopusi, HAOJOJEHUE, SKCTIEPUMEHT, MOJICIIMPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pellleHWE CUCTEMbl YpaBHEHWH, JUHeWHas (QyHKIUS,
napaboJa, runep06oJsia, ux rpapuKyd U CBOMCTBA, TPUTO HOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAH€HC, 0CHOBHOE TPUTOHOMETPHUUECKOE TOKIECTBO,
BEKTOPBI M X MTPOEKIMH HA OCU KOOPJIMHAT, CJIOKEHUE BEKTOPOB.

buonocus: Mexannueckoe ABMKEHHUE B )KUBOU mpupoie, nuddysus, ocmoc,
TEMI00OMEH KUBBIX OPTaHU3MOB (BUABI TEIUIONEPEaaun, TEMIOBOE PAaBHOBECHE),
ANEKTPUYECKHUE SBJICHUS B )KUBOU MPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIIECTBA, MOJIIPHAsI Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEN, KUIAKOCTEU U



ra3oB, JJIEKTPHUUECKUE CBOWCTBA METAIUIOB, AJIEKTPOJUTHUECKAs THUCCOLMALIMS,
rajibBaHHKA.

l'eoepagpusa: BnaxxHOCTHh BO3/lyXa, BETPBI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeoOpazoBaHue JBWKEHHH C MCIOJIb30BAaHHMEM MEXaHH3MOB,
y4€T TpEHHMsI B TEXHHUKE, IOJIIMITHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHHUKE (pakera, BOJOMET U JIPYTHE), JBUraTellb BHYTPEHHETO
Cropaunusi, napoBasi TypOuHa, ObITOBOM XOJIOAMILHUK, KOHAUIIMOHED, TEXHOJIOTUU
NOJIyUECHUSI COBPEMEHHBIX MAarepuajlioB, B TOM YHCJIE HAHOMATEpHUAJIOB, U
HAHOTEXHOJIOTUHU, 3JIEKTPOCTATUYECKAs 3AIUTA, 3a3€MJICHHE AJIEKTPONPUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, JJIEKTPOHArpeBaTe/ibHbIE puoOOpBHI,
AIIEKTPOOCBETUTENbHBIE NPUOOPHI, TATbBAHUKA.

11 KJIACC

Paspgea 4. JDiekTpoauHaMuKa

Tema 3. Maznummnoe none. InNeKmMmpoMacHUMHAA UHOYKUUA

IlocTossHHBIE  MarumThl. B3aumoaelcTBHME  MOCTOSHHBIX  MarHWUTOB.
MarnutHoe mone. Bekrop MarHWUTHOM WHAYKUMHW. [IpuHOMO Cyneprno3uiuu
MarHuTHBIX NoJied. JImHnn MarHuTHOM WHAYKUMU. KapThHa JTWHUNM MarHUTHOU
MHJTYKIIUH TIOJISl IOCTOSTHHBIX MAarHUTOB.

MarnutHoe T1OJI€ TPOBOJHMKA ¢ TOKOM. KapThHa IMHHMI WHIYKIUA
MarHUTHOTO MOJISI AJMHHOTO MPSMOTr0 MPOBOJHUKA U 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJHUKA, KATYIIKU ¢ TOKOM. OnibIT Dpcrena. BanmoaenctBre MpoOBOJHUKOB €
TOKOM.

Cuna Amrnepa, €€ MOyJib U HalpaBJICHUE.

Cuna Jlopenna, e€ MOJ1yJb U HallpaBjieHUE. J[BUKEHHE 3apSIAKEHHOM YaCTUIIBI
B OJIHOPOJTHOM MarHuTHOM T1oJjie. PaGoTa cumsl JIopeHia.

SIBneHue 3IIEKTpOMAarHWTHOW UHAYKUMKU. [loTOK BEekTOpa MarHUTHOM
MHIYKIUU. OJIEKTPOJABWKYILAS CWIa HHAYKIUU. 3aKOH SJIEKTPOMArHUTHOU
nHaykunu Papajes.

BuxpeBoe »iiekTpudeckoe IMojie. DJEKTPOABMXKYILAs Cuila HHAYKIWUA B
MIPOBOJHUKE, JTBUKYILEMCS MOCTYNATEIbHO B OJHOPOIHOM MarHUTHOM MOJIE.

ITpaBuso Jlenna.

NunykTuBHOCTE.  SIBJIEHME CaMOWHAYKUHUH. ODJEKTPOJBWXKYINASA CHJIA
CAaMOUMHYKIIUH.

DHEeprus MarHuTHOTO TMOJIA KaTyIIKH C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: IOCTOSHHBIC
MAarHMiThl, DJEKTPOMArHUThl, DSJIEKTPOJABUIaTEIb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YacTHI, UHYKIIMOHHAS TI€Yb.



Llemoncmpayuu

OneIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOTO MMy4YKa MarHUTHBIM TIOJIEM.

JIvHMM MHIYKIMKA MarHATHOTO ITOJIS.

B3aumoencTBue 1ByX IPOBOJHUKOB C TOKOM.

Cunia Amriepa.

[enictBue cuibl JIopeHIa Ha MOHBI AJIEKTPOJIUTA.

SIBIIeHME DIEKTPOMAarHUTHOW UHTYKIIMH.

[IpaBuno JleHua.

3aBUCUMOCTbD AJIEKTPOABUKYILIEN CHIIBI HHIYKIIMA OT CKOPOCTH U3MEHEHHUS
MAarHuTHOTO NIOTOKA.

SIBneHne CaMOMHIAYKIINH.

Yuenuueckuii skcnepumenm, nabopamophvie pabomoi

N3yyeHrne MarHuTHOTO NOJI KaTyIIKHA C TOKOM.

HccnenoBanne 1edcTBUS OCTOSSHHOIO MArHATA HA PAMKY C TOKOM.

HccnenoBanne sBICHUS AIEKTPOMAarHUTHOW MHTYKIIMH.

Pa3nen 5. Kos1e0aHus 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmHble KOJ1e0AHUA

Komebarenpnas cucrema. CBOOOIHBIE  MEXaHUYECKHE  KOJIEOAHUS.
["apmonmdeckue konebanus. [lepmon, wactoTa, aMmmuTyna U ¢asza KoJeOaHuH.
[IpyxuHHBIA MasTHUK. MareMaTnyeCKuii MasiTHUK. YPaBHEHUE TapMOHUYECKUX
kosneOanuii. [IpeBparieHne sHepTUH PU TAPMOHUUECKUX KOJICOAHUSX.

Konebarenbupiii koHTYyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOAHHS B
UAcaTbHOM KOJEOAaTeIbHOM KOHTYpe. AHAIOTHS MEXAYy MEXaHMYEeCKUMHU U
AIIEKTPOMArHUTHBIMU KoseOaHusiMu. Dopmyna Tomcona. 3akoH CcoOXpaHEHHS
SHEPTUHU B UJCATLHOM KO0JIeOaTeIhbHOM KOHTYpE.

[IpencTaBneHne o 3aTyxarIMX KOJIeOaHUSIX. BbIHYKICHHbIE MEXaHUYECKHUE
kosneOanus. Pe3onanc. BeiHYXIEHHBIC 2JICKTPOMArHUTHBIC KOJICOAHNSI.

[lepemennbiii  TOkK. CuUHYCOUMAAIbHBIM MEPEMEHHBIH TOK. MOIIHOCTD
MEPEMEHHOTO TOKa. AMIUIMTYJIHO€ M JCHCTBYIOILEE 3HAYEHHUE CHIIBI TOKA U
HaIPSKEHUS.

Tpancdopmatop. IIpousBoacTso, nepegada u noTpeOICHUE IIEKTPUIECKOM
HHEPTHUH. DKOJOTHUUECKUE PUCKH MPHU MPOU3BOJICTBE AIEKTposHepruu. KynbTrypa
UCIIOJIb30BaHUS AJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HMU.

TexHnueckrne yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHME: DIICKTPUYECKUN
3BOHOK, F€HEPaTOp MEPEMEHHOTO TOKA, JMHUU dJIEKTpOIepeaay.

Llemoncmpayuu

HccnenoBanue mnapaMeTpoB KoJeOaTeIbHOW CUCTEMbI (MPY>KUHHBIA WK
MaTeMaTUYECKUI MasiTHUK).



HalGmonenue 3aTyxarommx KosiebaHui.

HccnenoBanue CBOWCTB BHIHYKICHHBIX KOJICOAHUI.

HaGmonenue pesonanca.

CB006OHBIC AMEKTPOMArHUTHBIE KOJIeOaHUs.

OcuuutorpamMmsl (3aBUCUMOCTHU CHJIBI TOKA U HANIPSIKEHUSI OT BPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onHanc 1mpu MOCIEIOBATENbHOM COEAMHEHUU PE3UCTOPA, KaTyIIKH
MHJYKTUBHOCTH M KOHJIEHCATOPA.

Mojenb TMHUY 3IEKTpOoTepeIayuu.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomul

HccnenoBanre 3aBUCUMOCTH TIEPUOJA MANIIX KOJICOAHUI rpy3a HA HUTH OT
JUTMHBI HUTH ¥ MacChbl Tpy3a.

HccnenoBaHue MEpeMEHHOr0 TOKa B LENM M3  IOCJEI0BATEILHO
COEIMHEHHBIX KOH/IEHCATOPa, KaTyIIKU U pE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazZHUn Hble 60JIHbl

MexaHnnueckue BOJIHBI, yclioBUA pacupocTpaneHus. Ilepuoa. CkxopocThb
pacrpocTpaHeHuss M JJiMHAa BOJHBL. [lomepeyHble M NPOJOIbHBIE BOJHBI.
NuTepdepenius u qnudpaxims MEXaHUIECKUX BOJIH.

3Byk. CxopocTh 3ByKa. ' poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBI. Y CJIOBHS U3Iy4€HUSI SJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentauus Bektopos E, B, V B anekrpomarautHoit BosHe. CBolicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPAXEHUE, MPEJOMIICHUE, NoJapU3anus, AUPpaKius,
unTeppepeniys. CKOpoCTh 3NEKTPOMArHUTHBIX BOJIH.

[IIkana >MeKTpOMarHuTHBIX BOJH. [IpriMeHeHne 371eKTpOMarHuTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUHMNBI PaTUOCBA3U U TEIEBUACHUS. Paqnonokarus.

DJIEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYKAIOILEH Cpeibl.

Texnuyeckue yCTpOWCTBA M NPAKTHUECKOE MPUMEHEHHE: MY3bIKAIbHbIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas JIMarHOCTHUKAa B TEXHMKE M MEIULIMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

O6pazoBaHue U pacpOCTPaHEHHUE MOTIEPEUHBIX U MPOI0IbHBIX BOJIH.

Kounebmotieecs Teno Kak HCTOYHUK 3BYKA.

HaOmtonenune otpakeHus v NpeoMIICHUS] MEXaHUIECKUX BOJIH.

HaOmonenune nnrepdepennnu u qudpakiuy MEXaHU4eCKUX BOJIH.

3BYKOBOU PE30HAHC.

HaOmtonenue cBsA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOW U
YacTOTOM KOJICOaHUI.



HccnenoBanne  CBOMCTB  JJIEKTPOMAarHUTHBIX ~ BOJH:  OTPAKEHUE,
npenoMIIeHUE, ToJIIpu3aIus, Judpaxius, UHTepepeHIu.

Tema 3. Onmuka

I'eomerpuueckas ontuka. lIpsmMonMHENHOE pacIpPOCTpAaHEHUE CBETAa B
ogHopoaHou cpexe. JIyd ceera. ToueuHbI ICTOYHUK CBETA.

OTtpaxkeHue cBera. 3akOHbI oTpaxeHus cBeTa. [locTpoenne nzoopaxeHuii B
IUIOCKOM 3€pKaie.

[Ipenomnenue cBera. 3aKOHBI IPEIOMIICHUS CBETA. AOCOIIOTHBIN TOKA3aTeNb
npenomiieHus. llosHoe BHyTpeHHee oTpaxkeHue. l[IpenenbHbI yros moJiHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus cBera. CnoxxHbii cocTaB Oenoro csera. [[Ber.

CoOupatonmie u pacceuBawonme JuH3bl. ToHkas JsmH3a. DoKycHOe
paccTosiHME M ONTHYEcKass cuia TOHKOM JuH3bl. [locTpoeHue mzoOpaxeHuil B
coOuparonmx 1 pacceuBarolmx JuH3ax. Gopmysna TOHKOW JUH3bI. YBEIUUYEHUE,
JaBaeMoe€ JIMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKOW ONTHKHU.

BonnoBass onrtuka. MHrepdepenuuss cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBuss HaOMIOACHUST MaKCUMYMOB M MHUHHUMYMOB B HUHTEpP(EPEHIMOHHOM
KapTUHE OT JBYX CUH(A3HBIX KOTEPEHTHBIX NUCTOYHUKOB.

Hudpakuuss cBera. JudpaxkuuoHHas pemerka. YciaoBue HaOMOAEHUS
IJIABHBIX ~MAakCHMMYMOB IPH MaJ€HHMM MOHOXPOMATMYECKOTO CBE€Ta Ha
TU(PaKIUOHHYIO PELIETKY.

Ilonspuszauus csera.

TexHnueckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: OYKH, JIyna,
doToanmnapar, NPOEKIMOHHBIM anmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PPAKIIMOHHAS PEIIETKA, MOISIPOUI.

Jlemoncmpayuu

[IpsAMonMHENHOE pPacHpPOCTPAHEHUE, OTPAKEHUE MU IPEIOMIICHUE CBETA.
OnTuueckue npuOopHI.

ITosmHOE BHYTpEeHHEE OTpakeHue. Moenb CBETOBOAA.

HccnenoBanue CBONUCTB U300pakeHUH B JIMH3AX.

Mo e MEUKpOCKOTIa, TEJIECKOTIA.

Ha6monenune naTep PepeHIINm CBETA.

Hab6monenue nudpaxiyu cBeta.

Habmonenue nucrniepcun cBera.

Ilonyuyenue criekTpa ¢ MOMOUIBIO IIPU3MBI.

[Toy4enue criekTpa ¢ MOMOIIBIO TUPPAKITUOHHON PEIIETKH.

Habmonenne nmonspuszayy cBeTa.

Yuenuueckuii sxcnepumenm, nabopamoprwvie pabomoi



N3mepenue nokasaresns MpeaoMICHUs CTEKIa.
HccnenoBanre CBOMCTB U300paKEHUH B JIMH3AX.
HaGmonenue nucnepcuu cBeta.

Pa3zgen 6. OcHOBBI crieNIUAJIBLHO TEOPUH OTHOCHUTEIbHOCTH

I'paHnipl NPUMEHUMMOCTH  KJIACCUYECKOM  MexaHuku.  [loctynarsl
CIIELIMAJIbHOM TEOPUM OTHOCHUTEIBHOCTH: HMHBAPUAHTHOCTH MOJIYJS CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTENbHOCTH DUHIITEHHA.

OTHOCHUTENBLHOCTh OJJTHOBPEMEHHOCTH. 3aME/JICHHE BPEMEHH U COKPALLIECHUE
JUTAHBI.

DOHeprusi ¥ UMITYJIbC PEISITUBUCTCKOM YACTHILIBI.

CBsA3b MacChl C 3HEPTUEN U UMITYJIbCOM PEIITUBUCTCKON YaCTULIbI. DHEPTHS
MTOKOSI.

Pa3pen 7. KBanroBasi ¢pusuka

Tema 1. dnemenmuovl K6AHM 060U ORM UKU

®otonbl. Dopmyrna [lnanka cBsi3u s3Heprun GOTOHA C €ro YaCTOTON. DHEPTUS
U UMIyJbC (POTOHA.

OTtkpbiTHe U uccieaoBanue porosdpdexra. OnbiTol A. I'. CTosieTOBa. 3aKOHBI
doToapdexra. YpaBHenue OuHiTeiHa 118 Porosddekra. «KpacHas rpaHumay
dboTorddekra.

Hasnenue cBera. OnbiThl I1. H. JIebenena.

XUMUYECKOE JEUCTBUE CBETA.

Texnuueckue yCTpOWCTBA M MPAKTHUUECKOE MPUMEHEHHE: (OTOIJIEMEHT,
dboToaTYUK, COJTHEUHAs Oarapesi, CBETOUOI.

Jlemoncmpayuu

®oTo3(PPeKT Ha YCTAHOBKE C LIMHKOBOM IIACTUHOMA.

HccnenoBanne 3ak0HOB BHeITHEro GoTodddexra.

CBeToano.

Comnneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogpens aroma Tomcona. OmnbiTel Pesepdopaa mo paccesHuro o -4acTHII.
[Inanerapnas mopxens aroma. Iloctynarel bopa. M3mydenwe u morjoiieHue
(GOTOHOB MpH TMEpexoJe aroMa C OJHOTO YPOBHS SHEPruM Ha Apyroil. Bupsl
criekTpoB. CHieKTp ypOBHEHN SHEPTUU aTOMa BOJIOPOa.

BosHoBsie cBoiicTBa yacTuil. Bosnel ne bpoitia. KoprycKysipHO -BOJTHOBOM
Tyallu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIy4EHHE.

TexHuyeckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: CHEKTPAJIbHBIN
aHanm3 (CMEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.



Llemoncmpayuu
Monens onsita Pesepdopaa.
OmnpeneneHuie JIMHbBI BOJHBI Jla3epa.
HaOmtonenune nuHeiuaThiX CIIEKTPOB M3TyICHHUS.
Jlazep.
Yuenuueckuii skcnepumenm, nabopamopmvie pabomul
HaOmtonenne muHeyaToro creKkTpa.
Tema 3. Amomnoe adpo
DKCHEPUMEHTBI, JOKA3bIBAIOIIAE CJIOKHOCTh CTpOeHUs sapa. OTKpbITHE
panuoaktuBHOCcTH.  OmbiTel  Pesepdopna 1mo  ompeneneHuto  cocTaBa
paanoakTUBHOTO wu3dydyeHus. CBoiicTBa anbda-, Oera-, ramma-u3aydeHHUs.
BnusiHre pagnoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpbiTHE TIpOTOHA U HeillTpoHa. HyknonHnas monens siapa ['eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uuciio saapa. U30Torsl.
Anbda-pacniaf. DJIEKTpOHHBIM UM TO3UTPOHHBIM Oera-pacnan. [amma-
U3JIy4eHHUE. 3aKOH PaJUOAKTUBHOIO pacnaja.
DHeprus CBsI3U HYKIIOHOB B siape. SnepHbie cuibl. Jledekt Macesl sapa.
S nepusble peakuuu. JleneHne U CUHTE3 AAep.
Anepnsiit peaktop. TepmosinepHsiit cunre3. [Ipo6GieMbl U NEpCHEKTUBBI
SIZIEPHOM SHEPTETUKHU. JKOJIOTHUYECKUE ACTIEKTHI SIICPHOM SHEPTETHKHU.
DJieMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
Metoapl HAOMIOAEHUS U PETUCTPALIUU JIEMEHTAPHBIX YaCTHII.
@dyH1aMeHTallbHbIE B3auMoeicTBUsA. EAMHCTBO u3nuecKoi Kap THHBI MUpA.
TexHnueckne ycTpoucTBa U NMPAKTUUECKOE TPUMEHEHHUE: JO3UMETP, Kamepa
Bunbcona, sinepHblil peaktop, arToMHasi OoM0a.
Jlemoncmpayuu
CUYETUNK MOHU3UPYIOIMX YaCTHLI.
Yuenuueckuii sxkcnepumenm, rabopamopmvie pabomul
HccnenoBanue TpekoB 4acTull (o0 rOTOBbIM (hoTorpadusm).

Pa3znea 8. DiieMeHTbI ACTPOHOMUM U ACTPOPU3UKHU

DTarnbl pa3BUTHS aCTpOHOMUU. [IpuKIaHOE U MUPOBO33PEHYECKOE 3HAYECHUE
aCTPOHOMMUHU.

Bun 3Bé3nHoro Heba. Co3Be3nusi, SpKu€ 3BE3JIbI, TUIAHETHI, UX BHIUMOE
JIBHKCHUE.

ComnHeyHas cucTema.

Connne. CosiHeuHass akTUBHOCTh. McTtounuk sHeprum ConHIA U 3BE3.
3BE31bI, UX OCHOBHBIE XapaKTECPUCTUKH. Jlnarpamma «CIEKTPAIbHBIA KIACC —
CBETUMOCTB». 3BE3/bI TIJIAaBHOW IOCJIENOBATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIs1 3BE3] TJIABHOM MOCJEAOBATEILHOCTU. BHYTpeHHEEe cTpoeHue



3B€371. COBpEMEHHBIE MPEJICTABICHUS O MIPOUCXOXKAECHUU U 3BOoMK CoHIA U
3BE3/1. DTambl )KU3HU 3BE3I.

Mieunsiii Ilyte — nama [Manaktuka. [lonoxenue u nBuxenue CosHia B
[Nanaktuke. Tunsl ranaktuk. Paguoranaktuku v kBazapsl. UEpHBIE OBIPHI B AApax
TaJIaKTHK.

Bcenennas. Pacumpenue Beenennoil. 3akon Xa06:1a. Pazoeranue rajnakTuk.
Teopus bonbsmoro B3peiBa. PenmmkroBoe usirydeHue.

MacmrabHas ctpykTypa Beenennoil. MeraranakTuka.

Hepemiénnpie npo0iemMbl aCTpOHOMUMU.

Yuenuueckue nabnrooenus

HaGmoneHus: HEBOOPYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUN ISl OTpE/IeNICHUs TI0JI0OKEHUSI HEOECHBIX 00BEKTOB HA KOHKPETHYIO
J1aTy: OCHOBHbIE c03Be3/11s1 CEBEPHOTO MOJIYIIAPUS U APKHUE 3BE3BI.

Hab6monenus B teneckon JlyHsl, ianer, Mneanoro Ilytu.

O0o0mariee NOBTOpeHnE

Posb ¢Gu3uku ¥ acTpOHOMHM B SKOHOMHUYECKOU, TEXHOJIOTUYECKOM,
COLUATILHOM U ATHYECKOU cepax eaTeTbHOCTH YesIOBEKa, POJib U MECTO (DU3UKH
¥ aCTPOHOMMH B COBPEMEHHOW HAYYHOU KapTUHE MUPA, POJIb PU3NUECKOU TeOpUU
B (GOpPMUpPOBAHUM TIPEACTaBICHUN O (QU3NUECKONW KapTUHE MHUPA, MECTO
(bu3nYecKoil KapTUHBI MUPA B OOIIEM PsIZTy COBPEMEHHBIX €CTECTBEHHO -HAYYHBIX
MPEICTABJICHUN O TIPUPOJIE.

Me:xnpeaMeTHble CBA3H

N3yuenne kypca pusuku 6a3oBoro ypoBHs B 11 kmacce ocymiecTBisieTcs ¢
YYETOM COAEPKATENbHBIX MEXKIPEIMETHBIX CBA3€M C KypcamMud MaTeMaTHKH,
OMOJIOTHUU, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Mesicnpeomemubie noHamus, CBSI3aHHBIE C W3YUYEHUEM METOJIOB HAy4HOTO
MO3HAHUS: SIBJIEHUE, HAy4YHbIA (akT, rumnore3a, (pu3nUeckas BEIUYUHA, 3aKOH,
TEopusi, HAOJIOICHNE, PKCTIEPUMEHT, MOJEITUPOBAHUE, MOIENb, U3MEPECHHE.

Mamemamuxa: pemICHUE CUCTEMBl YpPaBHEHHI, TPUTOHOMETPUUYECKUE
(GYHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbI M MX MPOEKIMM HA OCHU KOOPJUHAT, CJIOKEHUE BEKTOPOB,
MPOM3BOJIHBIC D3JIEMEHTAPHBIX (YHKIWN, MPU3HAKK TOJ00US TPEYroJbHUKOB,
oTpeIeNieHUe TUIOAIH TUIOCKUX GUryp u o0béma Ter.

buonoeus: »nexTpuyeckue SBICHUS B JKMBOW MPUPOJIE, KojeOaTenbHBIC
JIBVDKCHUS B )KUBOM IIPUPOJIE, ONITUUECKUE SIBJICHUS B )KUBOM MPUPOJIE, JEUCTBUE
paaualuy Ha )KUBbIE OPraHU3MBbl.

Xumusi: CTPOEHUE ATOMOB ¥ MOJIEKYJI, KPUCTAUIMYECKAsI CTPYKTYypa TBEPABIX
TEN, MEXaHW3Mbl OOpa30BaHUS KPUCTALIMUECKOW PEMIETKH, CIEKTPaTbHBII
aHaJIn3.



l'eocpaghusi: MarHuTHBIE TMOJIIOCA 3€MJIM, 3al€KA MArHUTHBIX PV,
boToCHEMKA 36MHOM MMOBEPXHOCTH, MPEACKa3aHUE 3eMIICTPSICCHUIA.

Texnonocus: JTWMHUAWA DIEKTPOIIEpENay, TEHEpATOp IMEPEMEHHOTO TOKa,
ANEKTPOJABUTaTENlb, MHAYKIMOHHAS T€4Yb, pajap, paauONpPUEMHHK, TEIEBHU30D,
anteHHa, TenedoH, CBY-meub, MpOEKIMOHHBIN ammapaTr, BOJOKOHHAs OITHKA,
COJIHEYHas OaTapes.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOTPAMMBI 11O
OU3UKE HA YPOBHE CPE/IHEI'O OBHIETI'O OBPA3OBAHUA

OcBoenne yuyeOHOro mnpeamera «PHU3MKa» Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanusi (0a30BbII YPOBEHb) JOJDKHO 00ECIEUUTh JOCTHKEHUE CIICAYIOIIMX
JUYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB.

JINUHOCTHBIE PE3YJIbTATBI

JIngaHOCTHBIE pe3yabTaThl 0CBOCHUS yueOHOTO npenmeTa « Duzmkay q0KHBI
OTpakaTb TOTOBHOCTh W CIHOCOOHOCTh OOYYaIOIMXCS PYKOBOJICTBOBATHCS
c(hopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JMYHOCTH, CHUCTEMON IEHHOCTHBIX
OpHWEHTAINi, TO3WTUBHBIX BHYTPEHHUX YOEXKIEHHH, COOTBETCTBYIOIIMX
TPAAUIMOHHBIM LIEHHOCTSIM POCCUHCKOTO OOIIECTBA, pACIIMPEHUE KU3HEHHOTO
OTIbITA U OTIBITA JEATCIIbHOCTH B MPOILIECCE pean3allii OCHOBHBIX HamlpaBieHUN
BOCHUTATEIBHOM JAEITENBHOCTHA, B TOM YHCJIC B YACTH:

1) rpasK1IaHCKOr0 BOCIIUTAHUSA:

c(hopMHUPOBAHHOCTH I'PAXKIAHCKON TTO3UIIUU 00YUaIOIIETOCS KaK aKTHBHOTO H
OTBETCTBEHHOTO YJIeHA POCCUUCKOTO OOIIECTRA,;

OPUHATHE  TPAAUIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTHYECKUX M
JIEMOKPATUYECKUX IEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIbHOCTh B MHTEpPECAX IPAXKIAHCKOTO
o01ecTBa, y4acTBOBaTh B CAaMOYIPaBICHUH B 00pa30BaTeIbHON OpTaHU3aIlNH;

YMEHHE B3aUMO/IEVCTBOBATH C COLIMAIIbHBIMUA MHCTUTYTaMU B COOTBETCTBHU C
uX QYHKIUSIMHA U HA3HAYCHUEM;

TOTOBHOCTh K T'YMAaHUTAPHOMN U BOJIOHTEPCKOM JAEATEILHOCTH;

2) MaTPHOTHYECKOTO BOCTIMTAHMSI:

c(hopMuUpOBAHHOCTH POCCHUICKOU TpaXJaHCKOM WJICHTUYHOCTH,
MaTpUOTU3MA,

IIECHHOCTHOE OTHOIIEHHE K TOCYAApPCTBEHHBIM CUMBOJAM, JTOCTHUKECHUSIM
POCCUNMCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIUTAHUSI:

c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ATUUECKOTO TTOBE/ICHHUS;

CIIOCOOHOCTh OIIEHWBATH CHUTYAI[MI0 M MPUHUMATh OCO3HAHHbBIC PEIICHUS,
OPUEHTUPYACHh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JESITETbHOCTU YUEHOTO;

OCO3HaHUWE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOWYUBOTO OYAYIIEro;

4) 3¢TeTHY€CKOT0 BOCITUTAHMS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKITIOUAsi 3CTETUKY HAy4HOT'O TBOPYECTBA,
NPUCYIIETO (PU3NUECKON HAYKE;



5) TpynoBOro BOCHUTAHUS:

UHTEpEC K Pa3jIM4YHbIM cdepam npodecCHOHATBLHON NeSTeNbHOCTH, B TOM
YHCJIE CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, yMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oyaymieit npodeccun u peaan3oBbIBaTh COOCTBEHHBIE KU3HEHHbBIE TUIAHBL;

TOTOBHOCTB U CHOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHMIO B 00JacTu
(U3MKU Ha POTSIKEHUU BCEU KU3HU,

6) IKOJIOrMYEeCKOro0 BOCIIUTAHUA:

c(hOpMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYpbl, OCO3HAHUE TJI00AIBHOTO
XapakTepa 3KOJOTHUECKUX MPoOIeM;

IJIAHUPOBAHUE U OCYIIECTBICHUE IEUCTBUM B OKPYXAIOIIECH CPEJIE HA OCHOBE
3HAHMS LeJIe YCTOMYMBOTO pa3BUTHS YEJIOBEUECTBA,

paclIMpEHUE OMNbITa JEATEIbHOCTH 3KOJOTHYECKON HANpaBIEHHOCTH Ha
OCHOBE UMEIOLMXCS 3HaHUH N0 (PU3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHMUSI:

Cc(hopMHUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOILIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHsI GU3NUECKON HAYKU;

OCO3HAHME LIEHHOCTU HAyYHOH JESATEIbHOCTH, TOTOBHOCTh B IIPOILECCE
u3ydeHus: (U3UKKM ~ OCYILECTBISATH HPOEKTHYID U HUCCIENO0BATEIbCKYIO
NEeSTEIbHOCTh MHAMBUAYAIBHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE eiiCTBHS
Bba3oBble Jornueckue 1eMcTBUA:
CaMOCTOSTENbHO  (OPMYJIHMPOBATh M  aKTyalM3UPOBaTh  MPoOJIEMY,
paccMmaTpuBarh €€ BCECTOPOHHE;
ONpEeNEATh 1IEAM JeATeIbHOCTH, 3aJaBaTh IapaMETpPbl M KPUTEPUU HX
JIOCTHIKCHUS
BBISIBIIATh 3aKOHOMEPHOCTH M IPOTUBOPEYUST B paccMaTpUBaeMbIX
(U3UIECKUX SBICHUSIX;
pa3zpalaThiBaTh IUIaH PEIICHHs] MPOOJeMbl ¢ YyUETOM aHAIM3a UMEIOIIMXCS
MAaTEPUAIIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;
BHOCHUTh KOPPEKTHBBI B ICATEIHHOCTh, OLICHUBATh COOTBETCTBUE PE3YILTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIIEACTBUHN JIEATEIBHOCTH;
KOOPJMHUPOBATh M  BBINOJHATH pPabOTy B  YCIOBHSAX PEaIbHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aUMOICHCTBU;
pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX TTPOOJIEM.
ba3oBble ucciie0BaTeIbCKHE TeHCTBUA:
BJIAZICTh HAYYHOU TEPMHUHOJIOTUEH, KIFOUYEBBIMUA MOHATUSIMH U METOJaMH
du3nyecko HayKH;



BJIAJICTh HaBBIKAMU Y4€OHO-UCCIICI0BATEILCKON U IPOCKTHOM JIEATETbHOCTH
B 0051acTH (PU3UKHU, CTIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEILHOMY TTOUCKY
METOJIOB pelIeHus 3a/1a4 (U3NUECKOTO COJEp KaHUs, MPUMEHEHUIO Pa3IMYHBIX
METO0B MO3HAHMSI;

BIIQJICTh BHJAMU JEATEIHHOCTH 10 TMOJYYCHHIO HOBOTO 3HAHUA, €ro
WHTEpIIpETallNK, MPEoOpPa30BaHUI0 W TMPUMEHEHUIO B Pa3UYHBIX YUEOHBIX
CUTYaIUsX, B TOM YHCJIC TIPU CO3JaHUN YIEOHBIX MPOEKTOB B 00JaCTH (PU3UKH;

BBISIBIATh TPUYUHHO-CIICACTBEHHBIC CBSI3M M aKTyaJlM3UpPOBaTh 3ajaady,
BBIJIBUTaTh THIOTE3Yy €€ PEIICHUs, HAXOJIUTh apTyMEHThI JJIS J0Ka3aTebhCTBa
CBOMX YTBEP>KJICHUH, 3a/1aBaTh MapaMeTPhl U KPUTEPHUH PEIICHNUS,

aHATM3UPOBATh TIOJIyYCHHBIE B XOJE pEeIICHUS 3adaud Pe3yJbTaThl,
KPUTUIECKU OIICHUBATH UX JJOCTOBEPHOCTh, MPOTHO3UPOBATh M3MEHEHUE B HOBBIX
YCIIOBHSX;

CTaBUTh HW (OPMYIMPOBATh COOCTBEHHBIC 3aJaud B 0Opa30BaTEILHOU
NESTEIIbHOCTH, B TOM YHCJIC TIPY U3YUYCHUN (DUBUKU;

JaBaTh OIIEHKY HOBBIM CUTYAIIUsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT,

yMETh TICPEHOCHTHh 3HAHUA TO (HU3MKE B TPAKTHYECKYID O0O0JacTh
KU3HEACATEIIBHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTaTh HOBBIC HJICH, MTPEJIaraTb OpUTrHHAILHBIC TIOIXObI M PEIICHHUS;

CTaBUTH MTPOOJIEMBI U 33]1a4H, JTOMYCKAOIIME allbTepHATHBHBIC PEIICHMS.

Pabora ¢ unpopmanmeii:

BJIAJICTh HABBIKAMH TOJydeHUS MHPOpMAMKU GU3NIECKOTO COJICPKAHMS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIILHO OCYIIECTBIISATh IOWCK, AaHAIN3,
CHUCTEMAaTH3aIlMI0 W WHTEPIPETANI0 MHPOPMAIMKA Pa3IMIHBIX BUIOB U (GOpM
IIPE/ICTABIICHUS

OIICHUBATH JIOCTOBEPHOCTHh MHPOPMAIIHH;

UCIIOJIb30BaTh  CpeICcTBA HMH(POPMAIMOHHBIX M  KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH B PEMICHUHM KOTHUTHUBHBIX, KOMMYHHKATHBHBIX U OPTraHU3aIMOHHBIX
3aMa4 ¢ coOmoeHreM TpeOOBaHUN SPrOHOMHKH, TEXHUKHA O€30MacHOCTH,
TUTHEHBI, PECypCcOCOCpEeKEHHUsS, TMPaBOBBIX M JITHYECKUX HOPM, HOPM
nH(OpPMAIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COJIEpkKaHUSI B PaA3IMUYHBIX (popmarax c
y4éTOM Ha3HAUYCHUS WHPOPMAITUH U [IEJICBOM ayINTOPUH, BEIOUpPasi ONTHMAIHHYO
dbopMy MpeACTaBICHUS W BU3yaIU3allHH.

KoMMmyHMKaTHBHBIE YHHUBEpPCaJIbHbIe Y4eOHbIE 1eHCTBHS:
OCYHIECTBIISITH OOIIEHWE Ha Ypokax (U3MKA M BO BHE-YpOUHOH
NEATEIbHOCTH;



pacrio3HaBaTh MPEANOCHUIKM KOH(DIMKTHBIX CHUTyallMd © CMSAT4Yarh
KOH(DIMKTHI;

Pa3BEPHYTO W JOTUYHO HM3Jararb CBOO TOYKY 3PEHHS C HCIOJb30BAaHUEM
A3BIKOBBIX CPEACTB;

MMOHUMAaTh U KCTOJb30BaTh MPEUMYIIECTBA KOMAHIHON U WHAUBUYAIbHOU
padoThI;

BBIOMpATh TEMAaTUKy M METOJbI COBMECTHBIX NEUCTBHMA C Y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KaXJOr0 YJICHA KOJUIEKTHBA;

MPUHUMATh €I  COBMECTHOM JICSITEIbHOCTH, OPraHU30BbIBaTh U
KOOPJAVWHHUPOBATH JICUCTBUS IO €€ JTOCTMIKECHUIO: COCTAaBJATh IUIAH JICHMCTBUM,
pacnpenensaTh poJid C y4€TOM MHEHUW YYaCTHHKOB, OOCYXIaTh pPE3YJbTaTbl
COBMECTHOM pabOThI;

OLICHHWBAaTh KA4E€CTBO CBOETO BKJIaJa M KaXJIOTO YYaCTHUKA KOMAHIbl B
001 pe3yNbTaT N0 pa3pabOTaHHBIM KPUTEPUSIM;

npejlaraTb HOBBIE TMPOEKThI, OLICHUBATH HJIEHM C TMO3WIMU HOBU3HBI,
OPUTMHATLHOCTH, MPAKTUYECKOU 3HAUUMOCTH;

OCYILECTBJATh TMO3UTHBHOE CTPATETUYECKOE TMOBEACHUE B Pa3JIMYHBIX
CUTYAIUSIX, POSIBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUITUATUBHBIM.

PeryasiTuBHble YHUBePCcAJIbHbIE YieOHbIE 1eiCTBUSA
Camoopranu3zauus:

CaMOCTOSITENbHO OCYIIECTBIIATh MO3HABATENbHYIO NIEATEIHPHOCTh B 001aCTH
GU3NKU W aCTPOHOMHUH, BBISBIATH NPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
cOOCTBEHHBIE 3a1a4H;

CaMOCTOSITEIbHO COCTAaBJIATH IUJIAH PEHICHUS PAcUYETHBIX M KadyeCTBEHHBIX
3a/1a4, TJ1aH BBITIOJIHEHUS IPAKTHUECKOHM paboThI ¢ yUETOM UMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEAOYTCHHUIA;

JlaBaTh OIIEHKY HOBBIM CHUTYAIIHSIM;

pacumpsITh paMK{ y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHIA;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, Oparh Ha cebs
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

Croco0cTBOBaTh (HOPMUPOBAHUIO WM TPOSIBICHUIO JPYAWIMH B 00J1acTH
(bU3HMKHU, TOCTOSTHHO TIOBBIIIATH CBOW 00pa30BaTEeNbHBIN U KyJIbTYPHBIN YPOBEHB.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBII HHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTHUBBI B JEATEILHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YyJbTATOB IEIISIM;

BIIAJICTh HABBIKAMU  TIO3HABATEIbHOW  peduiekcMu Kak  OCO3HaHUs
COBEpIIIAEMbIX JIEUCTBUM W MBICIUTEIBHBIX MPOIECCOB, WX pPE3yIbTaTOB U
OCHOBAaHMUI;



WCIIOJIh30BaTh MPUEMBI pedIeKCHU JIJIs OIIEHKH CUTYaIllH, BEIOOpa BEPHOTO
pelieHus;

YMETh OIICHMBAaTh PHCKA M CBOCBPEMEHHO NPUHUMATh pPEIICHUS MO0 HUX
CHUKECHHIO;

NpUHUMAaTh MOTHBBI U apTyMEHTHl JPYrUX TPH aHAIM3E pPe3yIbTaToOB
e TEIIbHOCTH;

NpUHUMATh ce0s1, MOHUMAas CBOM HEJOCTATKH U JOCTOMHCTBA,;

NpUHUMATh MOTUBBI M apTYMEHTHl JPYTUX TPU aHaAIM3E Pe3yJbTaToB
NeSTCIIbHOCTH;

MPU3HABAaTh CBOE MPABO M MPABO JAPYTHX Ha OIIHOKH.

B mporiecce mocTmkeHUsT TMUHOCTHBIX PE3YIbTaTOB OCBOCHUS TIPOTPAMMBbI
no ¢u3uKe i YpOBHA cCpeaHero oOiero oOpa3oBaHus y OOy4aroumxcs
COBEPILEHCTBYETCS AMOIMOHATLHBIN WHTEJUIEKT, TP EOJIar aloI iz
c(hopMUPOBAHHOCT:

CaMOCO3HaHUs1, BKIIIOYAIOIIETr 0 CIIOCOOHOCTh MOHUMATh CBOE YMOIIMOHAILHOE
COCTOSIHHE, BUJICTh HAMPABJICHHSI PA3BUTHS COOCTBEHHOH AMOITMOHATBLHOM Chephl,
OBITh YBEPEHHBIM B CE€O€;

CaMOPETYJIUPOBaHMsl, BKIIIOYAIOIIETO0 CAaMOKOHTPOJb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEICHHE, CIIOCOOHOCTH aJanTUPOBATHCS K
YMOITMOHATILHBIM U3MEHEHUSM H MPOSBIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMY, BKIFOYAIOIIEH CTPEMIIEHHE K JIOCTHKECHHUIO 1IeTIH U
yCTeXy, ONTUMHU3M, WHHIIMATUBHOCTh, YMEHHE JCHCTBOBATH MCXOAS M3 CBOUX
BO3MOKHOCTEH;

IMIIATUH, BKIIOUYAIOIIEH CIIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHUE
JIPYruX, YYWUTBIBATh €r0 TMPH OCYIISCTBICHUH OOIICHHUS, CIOCOOHOCTh K
COYYBCTBHIO U COTIEPEKUBAHUIO;

COIMATIbHBIX HABBIKOB, BKITIOUAIOIIUX CTIOCOOHOCTH BHICTPAUBATh OTHOIIICHUS
C JPYTrUMU JIOAbMU, 3a00TUTHCS, IPOSIBIISITE HHTEPEC U pa3peliaTb KOHMIUKTHIL.

INPEIMETHBIE PE3YJIBTATBI

K xonuy oGyuenuss B 10 kiacce mpenMeTHble pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMHUPOBAHHOCTH Yy 00YUAIOIIMXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCTO (U3UKK B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTUHbI MHUpPA, B Pa3BUTHU COBPEMEHHOM TEXHUKH U
TEXHOJIOTHM, B PAKTUYECKON NEATENBHOCTH JHOICH;

VUUTHIBATh TPaHUIBl TNPUMEHEHUS W3YYEHHBIX (PU3UUECKUX MOJIeNeil:
MaTrepualibHasi TOUKa, MHEpIUAIbHas CUCTEMA OTCUYETA, a0COJIIOTHO TBEPIOE TENIO,
UJCaIbHBINA T'a3, MOJEIN CTPOCHHUS T'a30B, KUIAKOCTEHW U TBEPIBIX TEJ, TOUEUHBIN
AIIEKTPUIECKUN 3apsi PH pelieHnH (PU3NIecKuX 3a/ad;



pacrnio3HaBaTh (pruzMUecKue sBICHUS (IIPOLECCHl) U OOBACHATh UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOECHUS BEIIECTBA U
ANEKTPOJIMHAMUKY:  PaBHOMEPHOE U  PaBHOYCKOPEHHOE  MPSMOJIMHEHHOE
NBIDKEHUE, CBOOOJHOE TAJCHHUE TeJ, JBI)KEHHWE IO OKPYKHOCTU, HUHEPIHS,
B3aumMoieiicTBue Te, auddy3usi, OpoyHOBCKOE NBMKEHHE, CTPOCHHUE KUIKOCTEH
Y TBEPJIBIX TEJ, U3MEHEHHE 00bEMA Tell IPU HarpeBaHUU (OXJIAKICHUHU ), TEIIOBOE
paBHOBECHE, HCIIAPEHUE, KOHJACHCAIUs, TUIaBJICHUE, KPUCTALIM3AIINS, KUIICHUE,
BJIAXKHOCTB BO3/1yXa, OBBIIIICHHUE JIaBJICHUSI Fa3a MPU €ro HArpeBaHUU B 3aKPHITOM
COCyJZie, CBSI3b MEXKJYy MapaMeTpaMH COCTOSHMS Ta3a B M3OMPOIECcCax,
AIIEKTpU3ALIUA TeJl, B3aUMOJICHCTBUE 3aPsII0B;

OTNUCHIBAaTh MEXAaHUYECKOE JBMIKEHUE, UCTIOJIb3Ysl (PM3UUYECKUE BEIIMYUHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeJla, KWHETUYEeCKasi PHEprusi, MOTECHIMAIbHAST SHEPTHS, MEXaHUYEeCKasl
paboTta, MexaHW4YeCKas MOIIHOCTh;, MPHU OMNUCAHWW MPABWILHO TPaKTOBAThH
(U3UYECKUIT CMBICT HCIOJb3yEMbIX BEIMYWH, WX OOO3HAYEHUS W EIUHUIIBI,
HaXOJIUTh (HOPMYJIbI, CBSI3BIBAIOIIME JAHHYIO (DU3UUYECKYIO BEIUYUHY C IPYTUMU
BEJIMYMHAMU;

OTNUCHIBaTh M3YYEHHBIC TEIJIOBBIE CBOWCTBA TEJ U TEIUIOBBIC SIBJICHUS,
UCTIOJIL3YS  (PU3UYECKHE BEIUYUHBI: JABJICHHUE Tas3a, TeMIleparypa, CPeaHss
KUHETUYECKasi YJHEPTUSI XaOTUUECKOTO JABIKEHUS MOJIEKYJI, CPEIHEKBaApaTUIHAS
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIJIOThI, BHYTPEHHssI dHEpTHs, paboTa rasa,
KO(PPUIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENsl; MPU  OIMUCAHUU
MPaBUJILHO TPAKTOBaTh (PU3MYECKUM CMBICT HCTOJb3YEMbIX BEJIUYUH, HX
0003HaUYCHUsI W €IUHUIIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIIUE JAHHYIO
(pU3UUECKYIO BEIMUUHY C APYTUMH BEIUYUHAM;

OTIMCHIBATh M3YYEHHBIC AIEKTPUUECKHE CBOMCTBA BEIIECTBA U AJIIEKTPUUECKUE
SIBJICHUS (TIPOIIECCHI), UCTIONB3Ysl (DU3UUECKUE BEIIMUYUHBI: SJICKTPUUECKUM 3apsil,
ANIEKTPUUECKOE T0JIe, HAMPSKEHHOCTD MOJIsA, TOTSHIIMAJ, PA3HOCTh IMOTEHIIUAJIOB;
NPy OMNHCAHWUW TPABUIBHO TPAKTOBATh (HU3UUECKUN CMBICT HCMOJIb3YEMBIX
BEJIMYMH, MX OOO3HAUYECHMUS] M EIMHMIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIINE
JaHHYI0 (DU3UYECKYI0 BEJTMYUHY C APYTHMHU BEIIMYUHAMH,

aHATM3UPOBATh (PU3UYECKHUE TPOIIECCH U SBJICHUS, UCTIONB3YS (U3UIECKHE
3aKOHBI M MPUHIIMIGI: 3aK0H BcemupHoro Tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUsS MEXaHWYEeCKOW DHEPTrUM, 3aKOH COXPAHCHUS HWMITYJIbCa,
MPUHIIMIT CYNEPTO3UIIMK CHWJI, TPUHIUIT PaBHOIIPABHS WHEPIUATbHBIX CHCTEM
O0TCu€Ta, MOJEKYISIPHO-KMHETUYECKYI0O TEOPHUI0 CTPOCHHUS BEUIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEH KHHETUUECKOM SHEPTUU TEIIOBOTO JABMKEHHS MOJIEKYII C
abCOJIFOTHOM TeMIepaTypo, MepBbIM 3aKOH TEPMOJNHAMUKH, 3aKOH COXPAHCHUS
AIIEKTPUYECKOTO 3apsifa, 3akoH KysnoHa, mpu 3TOM pasnuyarh CIOBECHYHO



(bopMyIMpOBKY 3aKOHA, €r0 MareMaTHUYecKOe BhIPAKEHHE U yCIIOBUS (TPaHUIIbI,
00J1IaCTH) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE MPHUHLMIIBI JCUCTBUS MallMH, OPUOOPOB U
TEXHUYECKHUX YCTPONCTB; pa3Inyarh yCJIOBUS UX 0€30MacHOTO MCIOJb30BaHUS B
MMOBCEAHEBHOM JKU3HU,

BBIMIOJIHATh 3KCIEPUMEHTHI 10 HCCIECAOBAHUIO (PU3UUYECKUX SBICHUM H
IPOLECCOB C MCIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX H3MEPEHUH, NPHU ITOM
dbopmynupoBarh TpobsieMy/3agady H THUNOTE3y Yy4eOHOTO SKCIECPHUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEMJIOKEHHOTO O0OpYAOBaHUS, MPOBOAHUTH OMBIT U
(dbopMynupoBaTh BHIBOIBI;

OCYILECTBIISATH NPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEIIMUUH, TIPU
3TOM BBIOMpATh ONTHUMAJIBHBIA CIOCOO M3MEPEHUSI U UCIOJIb30BaTh U3BECTHbHIC
METOJbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh ~ 3aBUCUMOCTH  MEXKIYy (PU3WYECKMMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM MPAMBIX W3MEPEHHH, MPHU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(dukcHpoBaTh PE3yNbTAaThl MOJYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEIUYHUH B
BU/JI€ TaOJMI] U rpaMKOB, €TaTh BBIBOABI 10 PE3YyJIbTaTaM UCCIIEAOBAHUS;

co0moaare mpaBuia 0€30MacHOTO TPy/Ja MPU NPOBEACHUN UCCIIEIOBAaHUM B
paMKax y4yeOHOTO SKCHEpUMEHTa, Y4eOHO-HCCIEHOBATENLCKON M MPOEKTHOM
JESTEIbHOCTH C UCIOJb30BaHUEM H3MEPUTENLHBIX YCTPOUCTB U JIAOOPATOPHOTO
000pyI0BaHUS;

pemarb pacu€rHble 3a7a4d C SBHO 3aJaHHON (U3UYECKOW MOJIEIbIO,
UCIIOJIb3Y$ (PU3MUECKUEe 3aKOHBI M TPUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4u
BbIOMpaTh (PU3UUECKYIO0 MOJEIb, BBIACIATh (PU3NYECKHE BETUYUHBI U (POPMYIIHI,
HEOOXoAUMBIE JUIsl €€ pelleHMs], MPOBOJAUTh PAacU€Thl U OLIEHMBATH PEATbHOCTD
MOJIy4€HHOT'0 3HaYEHUS] (PU3NUECKON BETMUHHBI;

peliaTh Ka4eCTBEHHBIE 3a/1a4U: BEICTPAUBATh JIOTHUECKU HETIPOTUBOPEUUBYIO
LEMOYKY PacCyXJIeHUW C OMOpOM Ha M3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYecKue SBJICHNUS;

UCIOJb30BaTh  MPU  PELIEHHH  Y4eOHBIX  3aJad  COBpPEMEHHBIE
uHGOPMAIIMOHHbIE TEXHOJIOTUU JJIS IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUU
U MPEJCTaBICHUS Yy4€OHON M HAyYHO-TIOMYJIIPHON MH(GOPMAIUH, TOJTYy4YEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATM3UPOBATh MOJy4aeMyto HH(OPMAIHIO;

MPUBOIUTH IPUMEPHI BKJIaZa POCCUMCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSICHEHUE NPOILIECCOB OKPYXKAIOMIEr0O MHUpPa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHU;

UCII0JIb30BaTh TEOPETUUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM KM3HU
1U1st o0ecriedeHus: 0€30MaCHOCTH MPU 0OpAIEHUH ¢ TPUOOPAMU U TEXHUYECKUMHU



YCTPONCTBAMHU, JIJIsl COXPAHEHUS 3I0POBbsI 1 COOIIIOACHUS HOPM IKOJIOTUYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEIE;

paboTare B TpYNIE C BBINOJHEHUEM pa3jIUYHbIX COLMAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYNNbl, PALMOHAILHO pachpenensiTh OOS3aHHOCTH U
IUIAHUPOBATh JEATEILHOCTh B HECTAHAAPTHBIX CUTYALUSAX, aJ€KBAaTHO OLICHUBATh
BKJIa/I K&K/I0T0 U3 YYaCTHUKOB T'PYIIIBI B PEIICHUE pacCcMaTpUBAEMON MPOOIIEMBI.

K kxonny oOyuenuss B 11 kiacce mpeIMeTHbIE pe3ysibTaTbl HA 0a30BOM
YPOBHE JI0JKHBI OTpa)kaTh CPOPMHUPOBAHHOCTh y OOyJarOIIMXCSl YMEHU:

JIEMOHCTPUPOBATh HA MpPUMEpPax poJib U MecTo GU3UKU B (HOPMHUPOBAHUU
COBPEMEHHOM HAyYHOW KapTHHBI MHUpPA, B Pa3BUTUM COBPEMEHHOW TEXHUKUA M
TEXHOJIOTUM, B IMPAKTUYECKOM NEATEIILHOCTH JIOJEU, LEIOCTHOCTh U E€AUHCTBO
bu3nuecKoil KapTUHBI MUPA;

YUUTHIBATh TpaHULbl NPUMEHEHUS HW3YYEHHBIX (PU3MYECKUX MOJIEIEH:
TOYEUHBIN AIEKTPUUECKUH 3apsil, JIyd CBETa, TOUCUHbIM HCTOYHUK CBETA, siiepHas
MOJIENIb aTOMa, HYKJIOHHasi MOJI€JIb aTOMHOIO siipa MpU PEIIeHUH (PU3NYECKHUX
3a/1ay;

pacro3HaBaTh (PU3NYECKHE ABJIECHUS (IIPOLIECCHI) U OOBACHATh UX HA OCHOBE
3aKOHOB JIEKTPOJIMHAMUKH U KBAHTOBOM (DPM3UKU: AIEKTPUUYECKAsl POBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XUMUYECKOE, MarHUTHOE JACHCTBUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, OAJICKTPOMArHUTHasT WHAYKLHSA, JEHCTBUE MAarHUTHOTO TIOJIA Ha
OPOBOJHUK C TOKOM M ABWXKYUIMWCS 3apsll, DJIEKTPOMArHUTHbIE KOJEOaHUS U
BOJIHBI, TMPSAMOJIMHEIHOE pAaclpOCTPAHEHUE CBETa, OTPAKEHUE, MPEIOMIICHHUE,
uHTepdepenms, Audpakuus U MOOJSpU3alMS  CBETa, JUCHEPCHsl CBETa,
doTtoanekrpuueckuii 3h ekt (hotorddexT), cBeTOBOE NaBlieHNE, BOSHUKHOBEHUE
JUHEWYATOro CHEeKTpa aroMa BOJOPOJAa, €CTECTBEHHas M HCKYCCTBEHHas
PaIuOaKTUBHOCTE;

ONMCHIBAaTh M3YYEHHbIE CBOMCTBA BEIIECTBA (AJIEKTPUUYECKHUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJMMOCTb  PA3JIUYHBIX  Cpea) |
AIIEKTPOMArHUTHBIE SIBJICHUS (MPOLIECCHI), MCTOJIB3YS (PU3NUECKHE BEIUYUHBI:
AIIEKTPUYECKUN 3apsiji, CUJIA TOKA, AJIEKTPUUYECKOE HampsHKEHUE, AJIEKTPUUYECKOe
COMPOTHUBJIEHUE, PA3HOCTh MOTEHIIMAIOB, JEKTPOJBIKYINAS CHUIia, paboTa TOKa,
WHAYKIMS MarHUTHOTO mMoJisi, cuia Ammepa, cwia JlopeHia, MHAYKTUBHOCTD
KaTYyIIKH, DHEPTUsl AJEKTPUYECKOTr0 M MArHUTHOTO TMOJIeH, MEpPUOJ M 4YacToTa
KojieOaHuii B KoJeOaTeIbHOM KOHTYpe, 3apsiJ M Cuja TOKa B IIpoIecce
TapMOHHYECKUX 3JIEKTPOMArHUTHBIX KoOJe€OaHuil, (OKYyCHOE pacCTOsSTHUE U
ONTUYECKasl CWia JMH3bI, MPU OMHUCAHUU MPABWILHO TPAKTOBATH (PU3UYECKHIA
CMBICJI HCMOJb3YEMbIX BEIMYMH, WX OOO3HAUEHUS M EIMHUIBI, YKa3bIBaTb
bopMynbl, CBS3BIBAIOIIME JAaHHYIO (PU3UYECKYIO BEIUYMHY C JpYTUMHU
BEJIMYHUHAMU;



ONUCHIBaTh W3YYCHHBIC KBAHTOBBIC SBIICHUS U TMPOIECCHI, HCIOJIb3YA
dbu3nuecKue BETMYHMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acTOTa CBETA, JHEPTHSI U UMITYJIbC (POTOHA, MIEPUOJI TTOIypacaza, SHEPTUS CBI3H
aTOMHBIX fJIep, MPU OINWCAHWW TMPaBUIBHO TPAKTOBATh (U3MUECKUN CMBICI
UCIIOJIb3YEMBIX BEIMYUH, WX OO0O3HAUCHHSA W CIWHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIOIIME JIaHHYI0 (PU3MYECKYI0 BEIUYHUHY C JPYTMMHU BEIUYUMHAMU,
BBIYUCIISTh 3HAUCHNE (PU3UIECKON BEITMUHHBIL;

aHATM3UPOBATh (PU3UUECKHUE MPOIECCHI U SIBICHUS, UCTIOJb3Ys (PU3UUECKUE
3aKOHbI U MPUHIMUIBL: 3aK0H OMa, 3aKOHBI MOCJIEA0BATEIHHOTO U NapajuIeIbHOTO
COCIMHEHUsI TMPOBOJHUKOB, 3akOH Jxoymsi—JIeHna, 3aKOH 3JIEKTPOMArHUTHOU
WHJIYKIMHU, 3aKOH MPSIMOJIMHENHOTO PacnpoOCTpaHEHUs CBETA, 3aKOHBI OTPAYKEHUS
CBETa, 3aKOHbI MPEJOMIICHUSI CBETa, ypaBHEHHE DUHIUTEHHA 11 PoTorddekra,
3aKOH COXPaHEHHUs DHEPrUH, 3aKOH COXPAHEHUs HUMILYJIbCA, 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsija, 3aKOH COXpPaHEHHUs] MacCOBOTO YUCIIA, NOCTYNaThl bopa,
3aKOH PaJIMOAKTUBHOTO PaCIajia, Py ATOM Pa3InyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa, €ro MaTreMaTHYeCKOE€ BBIPAKEHHE M YCJIOBHUS (TpaHULbl, OOJIACTH)
MPUMEHUMOCTH;

OTPEIESITh HAIPABJICHUE BEKTOPA MHIYKIIMU MAarHUTHOTO MOJIsl TPOBOJHUKA
C TOKOM, cyJibl Amriepa u cuibl JlopeHna;

CTPOUTb U ONMUCHIBATh H300paXEeHHE, CO3/1aBAEMOE€ IUIOCKUM 3EpKalioM,
TOHKOM JINH30M;

BBIMIOJIHATh 3KCHEPUMEHThI MO HCCIECAOBAHUIO (DU3UUECKUX SIBICHUA U
IPOIIECCOB C MCIOJIb30BAHUEM IMPSMBIX MU KOCBEHHBIX W3MEPEHUN: MPU STOM
dbopMmymupoBarh npoOsieMy/3agadyy ¢ TUNOTE3y Y4eOHOTO OSKCIIEPUMEHTA,
cobuparb YCTaHOBKY M3 MPEIJIOKEHHOTO O0OPYI0BaHHUSA, MPOBOJIUTH OMBIT U
dbopMyIMpOBaTh BBHIBOJIBI;

OCYILECTBIATh NPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEIIMUUH, TIPU
ATOM BBIOHMpATh ONTHUMAJbHBIN CIIOCOO M3MEPEHUs U MCIOJIb30BaTh U3BECTHbHIC
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN;

UCCIIEIOBaTh 3aBUCHUMOCTH (DU3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
OpsIMBIX M3MEPEHUH: MpU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (DUKCUPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3WYECKHX BEIMYUH B BUIE TaOJHUIl U
rpadukoB, JenaTh BHIBOJIBI MO pe3yJibTaTaM UCCIEI0BaHMUS;

co0ro1aTh TIpaBuUiia 0€30TaCHOTO TpyJa MPH MPOBEACHUN UCCJICIOBAaHUN B
paMKax y4eOHOTO OJKCIEPUMEHTa, Y4eOHO-HCCIICAOBATEIbCKON M MPOCKTHOM
NESITEIbHOCTH C UCIOJIb30BAaHUEM HM3MEPUTEIbHBIX YCTPOICTB U Ja0OPATOPHOTO
000pyI0BaHUS;

pemarb pacu€rHble 3a7a4d ¢ SBHO 3aJaHHOM (U3UYECKOM MOJIEIbIO,
UCTIOJIb3Y$ (PU3UUEeCKUe 3aKOHBI M TPUHITUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4u



BbIOMpAaTh (PU3HUECKYI0 MOJENb, BBIACHATh (PU3HMUECKUE BEIUYUHBI U (POPMYIIbI,
HEOOXO0UMBbIe Ui €€ pelleHHs, MPOBOAUTh PacuEThl U OLEHUBATH PEAbHOCTh
MOJIy4E€HHOT'0 3HAaYeHHUsl (PU3NUECKON BETMUYMHBI,

pelarbk Ka4eCTBEHHbIE 331a4: BBICTPaNBaTh JIOTUYECKU HENPOTUBOPEYNBYIO
LENOYKY PAaCCYXIEHUN C ONOPOM HA W3YYEHHBIE 3aKOHBI, 3AaKOHOMEPHOCTH M
(bu3nYecKue sIBJICHUS;

UCIIOJb30BaTh ~ MPU  pEMIEHHH  Y4eOHBIX  3aJad  COBPEMCHHBIC
UH(POPMAITMOHHBIE TEXHOJIOTUHU JIJISl IOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAIINU
U MIpEeACTaBICHUs Y4eOHON U HAayYHO -MIOMYIIpHOM HH(OpMAIIMY, TTOJTy4YEHHON U3
pa3IMYHBIX ICTOYHUKOB, KPUTHUECKH aHATM3UPOBATH MOJTy4aeMyt0 HH(POpMaIIHIO;

OOBSICHATh MNPUHUUIBI JEHCTBUS MAalIMH, NOPHUOOPOB M TEXHUUYECKUX
YCTPOMCTB, pa3ianyaTrh yCJIOBUS UX O€30MaCHOTO UCIOJIb30BaHUs B TOBCEIHEBHOM
KU3HU;

NPUBOJUTH IPUMEPHI BKJIaZa POCCUMCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOUIEr0 MHpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOU >KU3HU
U1t o0ecriedeHus: 0€30NMaCHOCTH IPU OOpAIlEHUH ¢ MPUOOpPaMU U TEXHUUECKUMU
YCTpOMCTBaMHU, 1151 COXPAHEHUS 3J0POBbs U COOIO/ICHNSI HOPM SKOJIOTUYECKOTO
MOBEJICHUS B OKPYXAIOLLEN Cpere;

paboTare B TpYINIE C BHIINOJHEHUEM PAa3JUYHBIX COIMAIBHBIX POJIEH,
IUIaHUPOBaTh pPabdOTy TpPyNIbl, PAUUOHAIBLHO pacHpenessTh OOS3aHHOCTH U
IUIAHUPOBATh JEATEIbHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aICKBaTHO OLICHUBATh
BKJIa/I K&X/I0T0 U3 YYaCTHUKOB TPYIIBI B PEIICHUE paccMaTpUBaeMOn MPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3ieJioB H TeM (uu¢ posbie)
/i MporpaMmblI KosanuecrBo yacos oOpasoBaTeJbHbIE
pecypchl
Beero Kontpoabusie  IIpakTuyeckue
padoThI padoThI
Paznea 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUA
11 ®u3uka 1 METOABI HAYYHOTO 5 bubmuotexa LIOK
' MO3HAHUS https://m.edso0.ru/7f41bf72
Hroro no paszneny 2
Paznen 2. MEXAHUKA
bu6nunoreka [IOK
2.1 Kunemaruia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Junamuia 7 https://m.edsoo.ru/7f41bf72
2.3  3aKkoHBI COXpaHCHUS B MEXaHUKE 6 1 1 bubmoreia HOK

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

Hroro no paszneny 18

Paznea 3. MOJIEKYJISAPHAA ®U3UKA U TEPMOJUHAMHUKA

31 OCHOBBI MOJIEKYJISIPHO- 9 1 bubnmnoreka [IOK
' KHHETHYECKON TEOpUH https:/m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOAVHAMUKI 10 1 brbmorexa [IOK

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

33 ArperaTHble COCTOSIHUS 5
' BellecTBa. MazoBbIe MEPEXO/Ib

Uroro no pazneny 24

Paznea 4. 9JIEKTPOAUHAMMUKA
4.1  DnexrpocraTuka 10

[ToCTOSTHHBIN ATIEKTPUUECKUI TOK.
Toxu B paznuyHbIX cpelax

Hroro no pazneny 22
PesepBHOE Bpems 2

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bu6muoreka IIOK
https://m.edsoo.ru/7f41bf72

bu6mnoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72



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

11 KJIACC

Ne HaumeHoBaHMe pa3ieJioB U TeM DJieKTpOHHbIE (U poBbIE)
KoaunyecrBo
n/m  NpPorpamMMbl o0pa3oBareJibHbIE peCypChl
4acos
KonTtpoabHubie
Bcero P IIpakTH4eckne padoThI

padoTbI

Paznea 1. JIEKTPOAUHAMUKA

MarsuTtHoe I10JI€.

bu6nunoreka [JOK
11 Onexrpomarnurhaz 1 1 3 https://m.edsoo.ru/7f41c97c
WH TYKIHST
Hroro no pazneny 11

Paznea 2. KOJIEBAHUSA U BOJIHbBI

MexaHnuueckue u

2.1  >IEeKTpOMarHUTHBIE 9 1 bubmorera HOK
https://m.edsoo.ru/7f41c97c
KoJIeOaHu s
MexaHnuyeckue 1 bubmuoreka [IOK
2.2 5 1
3JIEKTPOMarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 Onmuka 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasaen 3. OCHOBBI CIIELIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

31 OCHOBBI CHICITU ATTBHOM 4 1 bu6mmoreka [IOK
' TEOPUH OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4

Paznen 4. KBAHTOBAS ®U3UKA


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

41 DJIeMEHThI KBAHTOBOU 5 bubmuoreka IIOK

ONTUKU https://m.edsoo.ru/7f41c97c
bubnmnoreka [IOK

42 Crpoemeatona ) https://m.edsoo.ru/7f41c97c
4.3  AtomHOE Sapo 5 bubmoreka LIOK

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

Hroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMMHU U ACTPODPU3NKHU

DJIEeMEHTBI aCTPOHOMUHU U 7 1 bubmuoreka [IOK
acTpou3UKU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6. OBOBLIAIOIIEE IOBTOPEHUE
6.1 OO6oOmparomee MOBTOpPEHUE 4 E;I[?S,J:I/I//Irﬁlzligr?/l;f4lc97c
Hroro no pazneny 4
PesepBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 4 7


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




IHOYPOYHOE INTAHUPOBAHHE

10 KUIIACC
Ne KomuectBo |KonTposabnsbie |IIpakTuye ckue Hara e KTpomHHbIE UHBPOBLIE
Tema ypoka o0pa3oBareJibHbIE
n/n 4acoB padoThI padoThI H3y4ye HU S
pecypchl

1 dusnka — Hayka o npupoje. Hayuneie 1 bub6moreka [IOK
METO/IbI IT03HAHUS OKPYKAIOIIETO MHUpa https://m.edsoo.ru/ff0c32e2

> | conpemenmott nayeoi sapmmpas | 1 BuGmotera LIOK

P L HayH P 'pa, https://m.edsoo.ru/ff0c33e6
IIPAKTUYECKOM JIEATENBHOCTH JIFOAEH
Mexannueckoe IBUKECHUE.

3 OTHOCUTEIBHOCTh MEXaHMYECKOTO 1 bubmoreka [IOK
neuxenus. [lepemelienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMeEpHOE psIMOTMHENHOE 1 bubmuoteka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE TPSIMOTMHEHHOE 1 bubnmnorexa [IOK
JIIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBobomHOeE nafieHne. Y CKopeHue 1 bu6nuoreka HIOK
CBOOOJHOIO MaJECHUS https://m.edsoo.ru/ff0c39cc

7 | KpuBonuueiinoe nerkenne. Jlpuxenue 1 bubmmnorexa [IOK
MaTepUaIbHOM TOYKH 0 OKPYKHOCTHU https://m.edsoo.ru/ffOc3ada
IT r .

8 | Hitcpunansise cnctevst orcrera, 1 BuGnotera LIOK

pu . : https://m.edsoo.ru/ff0c3be8
Ilepss1it 3akoH HproTOHA
o | cymepnomtewn. Broportsaxon . BuGmorexa LIOK
yrep H ' pou 3 https://m.edsoo.ru/ffOc3be8
Herorona juist MaTepraibHOU TOUKU

10 Tperuu 3akoH HerotoHa s 1 bu6maunoreka [IOK
MaTepHUaIbHbIX TOYEK https://m.edsoo.ru/ffOc3be8

11 | 3axkoH BcemupHoro TsroreHus. Cuia 1 bubmuotexa [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

TSXKCCTH. HepBa;I KOCMHUYCCKasA CKOPOCTb

https://m.edsoo.ru/ff0c3d00

bu6aunoreka [JOK

12 | Cunaynpyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/ff0c3e18
Cuna tpeuust. Kosddunuenr tpenus.

13 | Cuna cgn OTI/IBJ'IeI(-IbI?SI pu BI/IEI)(GHI/II/I bubmiorera LJOK

p pra https://m.edsoo.ru/ffOc3f76
Tena B )KUIKOCTH HIIM raze
[ToctymaTenbHOE ¥ BpalaTeIbHOE

14 JIBUKEHUE a0COIIOTHO TBEPIOTO Tea. bubmamoreka [IOK
MowmenT cuiisl. [Tmedo cusl. YemoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHSI TBEPJIOTO TeNa
Hmnynbe MaTepuanbHOM TOUKH, CUCTEMBI

15 | MBTEPHAIEHBIX TOUEK. NmMmynsc cuibl. bu6nuoreka HIOK
3aKoH COXpaHEHUs UMITYIbCa. https://m.edsoo.ru/ff0c43d6
PeakTtuBHOE OBUXKEHHE
Pabora 1 MOIIHOCTH CHJIBL.

16 Kunernueckas sHEprust MarepuajibHON bubmmnorexa [IOK
Touku. Teopema 00 M3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETUYECKOW dSHEPruu
[TorenuanbHas SHEpPrUsl.

IloreHnmansHas SHEPTUS 0
17 | nedopmu OBaHHon“rI[) I/}I/EEIYF bubmmorexa LIOK
pMHP PyX ’ https://m.edsoo.ru/ffOc461a
[lorenunanpHas >Heprus Tena BOIN3U
ITOBEPXHOCTHU 3eMIIH
IloTeHIIHMANILHEIE ¥ HEMTOTEHIIUATILHEIE
cunbl. CBs13b pabOTHI HEMOTEHIIMATBHBIX
18 | cunc H3MeHeI})IHeM MexaHqucﬁopf bubmuoreka LIOK
https://m.edsoo.ru/ff0c478c
SHEPrUU CUCTEMBI Tel. 3aKOH
COXpaHCHUS MEXaHUUECKOW dHEPTHHU
JlabopaTtopHas pabora «/ccnenoBanue
19 | cBsH paboThI CUJIBI C U3MEHEHHEM

MEXaHMYECKOM YHEPIUHU TeJla Ha IPUMEPE
pacTsDKEHUS PE3UHOBOTO KIYTa»



https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

20

KonTponbHas pabota o teme
«Kunemartuka. /lnaamuka. 3aKOHBI
COXpaHEHUS B MEXaHUKE)

bubmmoteka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE [TOJI0KEHU I MOJIEKYJISIPHO-
KWHETUYECKOW Teopuu. bpoyHOBCKOE

nerkerue. uddy3ns

bu6aunoreka [JOK
https://m.edsoo.ru/ffOc4dc?2

22

Xapakrep JBUKEHUS U B3aUMOJICHCTBUSA
YyacTUI BenecTBa. Mojenu cTpoeHust
ra30B, )KUJKOCTEN U TBEPABIX TEI

23

Macca monexyn. KonnuecTBo BelecTsa.
IlocrostHHas ABoraapo

24

TemoBoe paBHOBecue. Temneparypa u
e€ u3mepenue. lllkana Temmneparyp
Lenscus

25

Uneansusiii raz B MKT. OcHOBHOE
ypaBHeHue MKT

bu6anoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AOcoroTHas TeMIeparypa Kak mepa
CpeaHeN KMHETUYECKON dHEPTrun
JIBH>KEHUS MOJIEKYNl. YpaBHEHUE
MenpeneeBa-Kianeipona

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

27

3akoH [laapToHa. ['a30BBIC 3aKOHBI

28

JlaboparopHas pabdora «ccnenoBanue
3aBUCUMOCTH MEXIY I1apaMeTpaMu
COCTOSTHUS Pa3PEKCHHOTO Ia3ay

29

W3omporieccsl B UeaIbHOM ra3e 1 ux
rpaduyeckoe MpecTaBiICHUe

bu6anoreka [JOK
https://m.edsoo.ru/ff0c570e

30

BuyrpeHHss sHeprus
TEPMOJMHAMUYECKOU CUCTEMBI U
criocoObl e€ u3meHenus. Konuuectso
TEIUIOTHI U paboTa. BHyTpeHHss sHeprus
OJTHOATOMHOTO HJICAJIBHOTO ra3a

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

31

Buapl Tenonepenaun

bu6mmoreka [IOK



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

https://m.edsoo.ru/ff0c5¢c36

VaenrHasa TEMIOEMKOCTE BEIIECTBA.

bu6aunoreka [JOK

32| KonnuecTso Temote! npi . https://m.edsoo.ru/ff0c5c36
Terionepeaaye. AauadbaTHeIi mpoliiecce
33 [lepBrbIit 3aKOH TEPMOJIMHAMHUKA U €TO bubnuoreka [IOK
MIPUMEHEHHUE K U30IPoIeccaM https://m.edsoo.ru/ffOc5efc
34 HeoOpaTuMocTs mpoIieccoB B IpUpoIe. bub6moreka [IOK
Bropoli 3ak0H TepMOIMHAMUKU https://m.edsoo.ru/ff0c6230
35 [Mpunuun neticreus u K11/ rennooit bu6moreka [IOK
MAaIIMHBI https://m.edsoo.ru/ff0c600a
36 | Huxn Kapno u ero KI1/|
37 DKOJIOTHYECKHE TTPOOIEMbI
TEMNJIOPHEPTeTUKI
38 OO6oo6matonmmit ypok «MoJteKyasipHast bubnuoreka [IOK
¢uznka. OCHOBBI TEPMOIMTHAMUKH https://m.edsoo.ru/ff0c6938
K 0
39 «l\(jllc{)Jch):OHJII,E aflagia (1())1:2141:(2 Tgl\gfIOBBI bubmnorexa LIOK
Kyuip : https://m.edsoo.ru/ff0c6a50
TEPMOITHAMUKI)
40 [TapooGpa3oBaHue 1 KOHJAEHC AU bubnuoreka LIOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
a1 AOCOIFOTHAS ¥ OTHOCHUTEIIbHAS bub6moreka [IOK
BJIQXKHOCTB BO31yXa. HaceleHHbIN map https://m.edsoo.ru/ff0c64d8
Teepnoe teno. Kpucrammueckue u
42 amopdHbIe Tena. AHU30TPOM S CBOMCTB bu6muorexka [IOK
KpUCTAIOB. JKUIKME KpUCTAILIIBI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTeprabl
43 gnaBneHHe Y KpUCTAITN3AI UL BuGmorexa [IOK
JICTIBHAA TCILIOTA HIABICHHA. https://m.edsoo.ru/ff0c6708
Cybnumanus
44 | YpaBHEHHE TEIJIOBOTO OaaHca bubmmorexa LIOK

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

45

DnexTpu3anus Tea. DIeKTPUIECKUN
3apsz. JlBa BHJIa 3TIEKTPUYIECKUX 3apsI0B

bubmauoreka [IOK
https://m.edsoo.ru/ff0c6bcc

46

[IpoBOIHMKH, AUDIIEKTPUKU U
IIOJIYIIPOBOJHMKH. 3aKOH COXPaHEHHUS
JIIEKTPUYECKOTO 3apsiaa

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0c6bcc

47

BzanmMopencTeue 3apsa0B. 3aKoH
Kynona. TouedHbIN 2JIEKTpUYECKUN
3apsin

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6ced

48

Hanpspk€HHOCTD 2J1EKTPUYECKOrO MOJI.
IIpyHLIUI CYNIEPIIO3ULIUU DTIEKTPUYECKAX
noseu. JInHum HanpsHKEHHOCTH

bu6aunoreka [JOK
https://m.edsoo.ru/ff0c6df2

49

Pabora crt 371eKTpOCTaTHIECKOTO TTOJIS.
ITorennuman. Pa3zHocTs MOTEHIIMATIOB

bu6mmoTteka [IOK
https://m.edsoo.ru/ff0c6f00

50

IIpoBOIHUKY U AUDIEKTPUKU B
ANEKTPOCTATUYECKOM IOJIE.
Jlnanexrpudeckas TpOHUIIAEMOCTh

bu6anoreka [IOK
https://m.edsoo.ru/ff0c7018

o1

OnexrpoemkocTh. Konaencarop

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

52

DJIEKTPOEMKOCTD TLIOCKOTO
KOHJICHCATOpa. DHEPIUs 3apsHKCHHOTO
KOHJICHCATOpa

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

53

JlaGopatopHnas pabota "M3mepenue
AJIEKTPOEMKOCTH KOHJIeHcaTopa"

54

[IpyHIUD 1EHCTBUS U TPUMEHECHUE
KOHJICHCAaTOPOB, KOMUPOBAIBHOTO
armapara, CTpyMHOIO IIPUHTEPA.
DJIeKTpOCTaTUYECKas 3alluTa.
3azeMiIeHUE AJICKTPONTPUOOPOB

55

DJIEKTPUYECKU I TOK, YCIOBHS €T0
cymectBoBanus. [loctossHubIM Tok. Cuna
Toka. Hanpspkenue. ConpoTHBIIEHUE.
3akoH Oma JyIsl ydacTKa Ienu



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

56

[TocnenoBarensHOE, apalIeNbHOE,
CMEIIAHHOE COEMHEHNE TPOBOHUKOB.
JlaboparopHnast pabota «3yuenue
CMEIIAHHOTO COEINHEHUS PE3UCTOPOBY

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

S7

PaboTa u MOUTHOCTB AJIEKTPUYECKOTO
Toka. 3akoH J[xoyms-JIena

bub6munoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa 1715 TOTHOM (3aMKHYTO )
anekTpuueckor nenu. Koporkoe
3aMbikanue. JlaboparopHas padora
«3meperne D3J]C ncTrouHmKa TOKa U €ro
BHYTPEHHETO CONPOTHBIICHUSD)

bu6aunoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DneKkTpoHHas TPOBOJUMOCTb TBEPABIX
METAJIJIOB. 3aBUCHMOCTh COTIPOTHBIICHUS
METAJUIOB OT TEMITePaTypHI.
CBepXxnpoBOAMMOCTD

60

DNEeKTpUYECKUH TOK B BaKyyMe.
CBONCTBA AIEKTPOHHBIX IYYKOB

61

[onyrpoBOJHMKH, UX COOCTBEHHAS U
npuMecHas mpoBoAuMocTs. CBOKWCTBA
p—n-nepexoaa. IlomynpoBoAHUKOBEIE
npuoOOpHI

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

62

DIEKTpUYECKUH TOK B PacTBOpPaX U
pacIuIaBax 3JIEKTPOIHUTOB.
DNEeKTPOIUTHYECKAsT TUCCOLUAIIUS.
DnexTponn3

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c82ba

63

DNEeKTpUUYECKUHU TOK B ra3ax.
CaMOCTOSTEIbHBIN U
HECaAMOCTOSITETIbHBIN pa3psia. MosHus.
IInazma

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

64 O06o0mmarmmii ypok bubnmmoreka [IOK
«DQJIEKTPOTMHAMHU KA https://m.edsoo.ru/ffOc88be
65 | KoHTpospHas paboTa mo reme bub6muoreka [[OK



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c88be

«Qnekrpocrartuka. [locTossHHBIN
AJEKTpUYECKUM TOK. TOKM B pa3nu4HbIX
cpenax»

https://m.edsoo.ru/ff0c8a8a

Dnexkrpuyeckue Npubopsl U yCTpoiicTBa

66 | 1 UX mpaKTUYECKOe MPUMECHECHHE 1 bubmnorexa LIOK
p p : https://m.edsoo.ru/ffoc86fc
[TpaBuna TexHuku 6€301MaCHOCTH
67 PesepBHblit ypok. KonTposnbHas pabota 1 bubmuoteka [IOK
1o teme "DaeKkrpoaruHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHbIit ypok. O0o0m@0NMit ypok 1 bubnmnorexa [IOK
o Temam 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBILEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Ne

Tema ypoka Komdectso | Kontpoabubie | Ilpaktmueckue Jara DJIeKTpoHHbIe IHU(ppOBLIE
n/n 4acoB padoThI padoThI H3y4eHHsI odpasoBaTe/ib HbIE PecypChl

[TocTosiHHBIE MATHUTHI U UX

1 B3auMojeiicTBre. MarauTHoe 1oje. Bekrop 1 bu6moreka [IOK
MAardHUTHOW UHAYKIMH. JIMHUY MarHUTHON https://m.edsoo.ru/ff0c9778
WH TyKITU T
MarsuTHO€E 1oJ€e NPOBOAHU TOKOM.

2 OmnsIT Dpcrena B3§P?M(())Heﬁ§a e 1 bromiorexa [IOK

perena. FICHCTBHIE https://m.edsoo.ru/ff0c98fe

MPOBOJHUKOB C TOKOM

3 JlaboparopHas padota «3yueHue 1 1 bubnuotexa LIOK
MarHUTHOTO TIOJISI KATYIIIKK C TOKOMY https://m.edsoo.ru/ff0c98fe
JleficTBue MarHUTHOTO NOJISI HA IPOBOJTHUK

4 ¢ TokoM. Cuna Amnepa. JlabopatopHas 1 1 bubmmnorexa LIOK
pabora «MccnenoBanme nercTBUs https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM»

: I[eH:I:(TBHe MarHZIT:;ro oJIs I;a c . Bucmnorexa IJOK

BU :

ABIGKYLIVIOCH 3APSKCHHYIO HACTHILY. L-HJa https://m.edsoo.ru/ff0c9df4
Jlopenma. Pabota cuiner Jlopenia
DyiekrpoMarauTHas HHIykius. [lotok

6 BEKTOpa MarHUTHOM uHaykuuu. 2 J1C 1
WHIKIIUU. 3aKOH 3JIEKTPOMarHUTHOM
nnaykunn dapanes

v JlaboparopHas pabota «lccrnemnoBanue 1 1 bubnuorexa IIOK
SIBJICHUS DJICKTPOMAarHUTHOM UH TYKITUW» https://m.edsoo.ru/ff0cal50
NHaykTuBHOCTD. SIBIIEHME CAMOVH IYKIIUH.

8 OJ1C camOMHAYKIMH. DHEPTUsi MATHUTHOTO 1 but6mmotexa LIOK
II0JIS KaTYLIKU C TOKOM. DJIEKTPOMAarHUTHOE https://m.edsoo.ru/ff0ca600
noJie

9 TexHuyeckre ycTpOUCTBa U UX 1

IIPUMCHCHUEC: TOCTOSHHBIC MAarHUTHI,



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

3JIEKTPOMArHUThI, JIEKTPOIBUTATENb,
YCKOPHUTEIIH 3JIEMEHTAPHBIX YaCTHII,
WHIyKITMOHHAs TIeYb

10 O6o6upionmii ypok «MarHuTHoe ToJe. bu6nuotexa LIOK
DJIEKTPOMArHUTHAST MHTyKIHSD https://m.edsoo.ru/ff0cab82

11 KonTponpsHas paboTa mo teme «MarHuTHOE bubmmorexa [IOK
nose. DJIEKTPOMarHuTHasE WHIYKLISD) https://m.edsoo.ru/ff0cad58
CB00OOTHBIC MEXaHUYECKHUE KOJICOAHMSI.

12 FapmoHnveckue Konebanus. YpaBHEHUE bubmoreka [IOK
rapMOHUYeCKUX Kosnebanwuii. [IpeBparienue https://m.edsoo.ru/ffOcaf06
SHEPTUU
JlabopatopHast pabora «/ccnenoBanue

13 3aBHCHMOCTH IEPUOJIa MAIBIX KOoJIeOaHU I
rpy3a Ha HUTH OT JUTMHBI HUTH U MAcCChI
rpy3a»

KoneGarensHbn KOHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHBIE KOJICOAHUSI B
14 u eaHI;HOM KOJIeOATEThHOM K Buonuoreia LIOK
TEJIbHOM .
A OHTYPC https://m.edsoo.ru/ff0cb820
AHAIOTHSI MEXy MEXaHUICCKUMH U
AJICKTPOMArHUTHBIMH KOJICOAHHSIMU
15 | sneprin s nacarmmon xorcGatomon. BuGnuorexa LIOK
p A https://m.edsoo.ru/ff0cb9c4
KOHTYpE
[IpencrasiieHne o 3aTyXarommx

16 KosteOaHusX. BRIHYKICHHbBIE MEXaHHYECKUE bu6mmorexa [IOK
konebanus. PezoHaHc. BeIHYKICHHBIE https://m.edsoo.ru/ff0cbb86
3JICKTPOMAarHUTHBIE KOJICOaHU S
[lepemenHbIn TOK. CHUHYCOUTAIBHBIN
IepEeMEHHBIH TOK. MOIIHOCTh MIEPEMEHHOTO bubmmnoreka LIOK

17 y
TOKa. AMIIJTUTYTHOE U JICUCTBYIOIIECE https://m.edsoo.ru/ff0cbd34
3HAYEHWE CHUJIBI TOKA Y HAIIPSHKCHUS

18 Tpaucdopmarop. [IponsBoacTBo, mepemaaya



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

U MOTpeOIeHNE IIEKTPUUIECKON SHEPIUn

YCTPOﬁCTBO H ITPAKTUYCCKOC MPUMCHCHUC

19 bubmuoreka [IIOK
DJICKTPHHICCKOTO 3BOHKA, TEHepatopa https://m.edsoo.ru/ffOcc324
MePEeMEHHOT0 TOKa, TUHUM dJIeKTporepenad
DKOJOTUYECKHE PUCKH TTPU IPOU3BOJICTBE

20 anekTposHepruu. Kynbrypa ucnonap3oBanus
3JIEKTPOIHEPIHU B TOBCEIHEBHOU KU3HU
MexaHnyeckue BOJHBI, YCIIOBUS

21 pacnpoctpanenus. [lepuoa. CxkopocTts bubnuoreka LIOK
pacIpoCTpaHEHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
Ionepeunsie M TPOJOIBHEIE BOJTHBI

29 3Byk. CKOpPOCTh 3ByKa. I pOMKOCTBH 3BYyKa. bubnuorexa IIOK
BeicoTa ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc

23 DJIEKTPOMarHUTHBIE BOJIHBI, UX CBOUCTBA U bubnmoreka [IOK
ckopocTh. IlIkana 37eKTpOMarHUTHBIX BOJTH https://m.edsoo.ru/ffOccfe0

24 [TpuHIUTIBI PaTUOCBS3U U TEIEBUICHUSL.

PazButue cpencts cBsasu. Pagnonokanus

o5 KonTponbnas pabota «Konebanus u bub6mmotexa LIOK
BOJIHBI» https://m.edsoo.ru/ffO0cc6f8

2 Hp}IMOJ'II/IHeE/IHOG pac:lf[pOCTpaljeHHe CBETa B BuGnuorexa LOK
oHOpoAHOM cpezie. ToueuHblil HICTOYHUK https://m.edso0.ru/ffocd350
ceerta. JIyd cBera

. OTp&)KIeIHI/Ie CBeTa. 3a1<0g151 OTPaKEHHS BuGmnorexa [JOK
eBeTa. LIOCTPOCHHE HS0DPBICHIH B https://m.edsoo.ru/ffOcd4e0
IIJIOCKOM 3€pKajie

28 HpeJIOMJIeHI/Ire[ CBeTa. HOHVHOG BHYTpEHHEE Bu6miorexa [IOK
OTpKCHHE. LIPCICILHBI YTOT TOJIHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKECHHUSI
JlaGoparopHas pabota «3mepeHue bubnuoreka LIOK

29 :

II0Ka3aTes MPEIOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a

30 JIunsel. [locTpoeHne n300paXkeHni B IMH3E. bubmorexa [IOK



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

dopMysna TOHKON JUH3bI. YBEIUYEHUE
JIMH3bI

https://m.edsoo.ru/ffOcddle

JlabopatopHast pabora «/ccnenoBanue

31 . .
CBOMCTB M300payKeHUM B TIMH3AX»
Hucnepcus ceera. ClI0XKHBIN cOocTaB 0€10T0
32 cseta. LIger. JlaboparopHas padora
«Habmroenne qucnepcruu cBeTay
33 Hutepdepentius cBera. Judpaxums cBera. bubnuorexa IIOK
JudpakimonHas penerka https://m.edsoo.ru/ffOced22
34 [TortepeyHOCTH CBETOBBIX BOJIH. bubnmoreka [IOK
[Nonspuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue npubOOpsl U YCTPOMCTBA U
YCJIOBHSI X O€3011aCHOTO MTPUMEHEHUS
” I'panunsl HpHI/IMeHI/IMOCTI/I KI1aCCHIECKOH Bu6muorexa LIOK
MCXAHMKH. 1IOCTYNIATE CHICIHATLHON https://m.edsoo.ru/ff0cf862
TEOPUHU OTHOCUTEIbHOCTH
37 OTHOCHUTENBHOCTb OJHOBPEMEHHOCTH. bu6mmoreka [JOK
3aMeUIeHHe BPEMEHHU U COKpAILIEHUE JIJTUHbI https://m.edsoo.ru/ffOcfa42
3 | aaconon Com con ¢ nepracitn BuGuorexa LIOK
TLBI. p = https://m.edsoo.ru/ffOcfc68
MMITYJIbCOM. DHEPrus MOKOs
KontponeHas padora «Ontuka. OCHOBBI bubnmnoreka [IOK
39 . :
CHEIHUAbHOM TEOPUM OTHOCHTEIBHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®orousl. ®opmyna [Tnanka. DHeprus u bubmorexa IIOK
UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfe16
a1 OTxpbiTHE U UccaenoBanue GoTodddexra. bubmumotexa LIOK
OmnbiTel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3aISOHI>I (110T03(1)(1)6Kl‘a. YpaBHeHUE Bu6miotexa IIOK
42 OunmrenHa 11 potoddpdekra. «KpacHas

rpanuiay Gotorddexra

https://m.edsoo.ru/ff0d015e
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JaBnenune cBeta. OmeiTel [1. H. JleGenena.

bubmuoreka IIOK

43 XUMHNYECKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueckre yCTpocTBa M MPAKTUUYECKOE

44 npuMeHeHue: GOTOIIEeMEHT, (OTOJATUHK,

COJIHEUHas OaTapesi, CBETOANO

45 Pemenne 3amad mo teme «IJIEMEHTHI bu6mmorexa [IOK
KBAHTOBOM OIITUKK https://m.edsoo.ru/ff0d0302

46 %/Ionem) atoma Tomcona. OnbITHI BuGauorexa LIOK

€3ep(op/a MO PACCEAHHUIO 0-HACTHIL, https://m.edsoo.ru/ff0d091a
IInanerapHas Mojenb aroma
47 I 5 bubmuoreka [IIOK
OCTYTIATRL Hopa https://m.edsoo.ru/ff0dOafa

48 W3znyyenue u noromieHre GOTOHOB MPU Bu6nuorexa LIOK
TICPEXOJIC aTOMA © ORHOTO YpOBHA SHEPTHH https://m.edsoo.ru/ff0d0afa
Ha Jpyroi. Bunel cekrpos
BonnoBrie cBorcTBa yacThl. BoJHEI e
Bbpowis. KopnyckynsspHO-BOIHOBOU bubnmoreka [IOK

49 _
ayanu3M. CIIOHTaHHOE U BBIHYKJIEHHOE https://m.edsoo.ru/ff0d0ca8
U3JydeHUe

0 I(JDTKpLITI/Ie paaroakTUBHOCTU. OTIBITHI BuGmmorexa LIOK

€3ep(popAa 110 ONPEACICHIIO COCTABA https://m.edsoo. ru/ffOd0fd2
PaaMOaKTUBHOTO U3Iy4YEHHUS
CaowuicTBa anb(a-, O6eTa-, raMmMa-u3ITydeHUs.

ol BnusHue panOakTUBHOCTH Ha )KUBbIE
OpraHU3MBbl
OTKpbITHE TPOTOHA U HEUTPOHA. M30TOIBI.

50 Anbga-pacnaa. DIEKTPOHHBIN U bubnuoreka LIOK
NO3UTPOHHBIN OeTa-pacma. ['amma- https://m.edsoo.ru/ff0d1162
U3ITy4eHUe

53 OHeprus cBsI3U HyKIOHOB B sAape. S nepHsle bubnuoreka LIOK

peakuuu. S nepHbin peakrop. [Ipodnemsr,

https://m.edsoo.ru/ff0d1356
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IIEPCIEKTUBBI, IKOJIOTUYECKUE ACTIEKTHI
SAJIEPHOH SHEPIreTUKU

54

DyieMeHTapHbIe YacTUIlbl. OTKPBITHE
no3uTpoHa. MeTo bl HaOIIoIeHUs U
pETUCTpaLMU 3JIEMEHTAPHBIX YACTHLI.
Kpyraeiit cron «@yHnamMeHTaabHbIe
B3anMoJieucTBUs. EnnHCcTBO (hrizmyeckon’
KapTUHBI MUPay

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3mH0r0 HeOa. Co3Be3nus, sspKue
3BE3JIbI, INIAHEThI, X BUJAUMOE JBUKCHHUE.
ConHeuHas cucTeMa

56

Connue. ConHeyHast akTUBHOCTb. VICTOUHUK
sHepruu CoJiHLA U 3BE3]

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU.
3BE3bI MTABHOM MTOCIICIOBATEIIBHOCTH.
Buyrpennee crpoenue 38€31. CoBpeMEHHBIE
MpCACTABJICHUA O IPOUCXOXKIACHUU U
ssonrorry CoTHITa U 3BE3T

58

Mneunsn [lyte — Hama 'anakruka.
[lonoxxenne n nBuxkenue ConaHLA B
lNanmakruke. ['amakruku. YepHble AbIphl B
Apax raJakTHK

59

Bcenennas. Pa30Oeranue ranakruk. Teopus
Bonbworo B3psiBa. PenukroBoe n3iydeHue.
Meraranakruka

60

Hepemennbie mpo0ieMbl aCTPOHOMU U

61

KonTponbsnas pabota «31eMeHTbHI
ACTPOHOMHH U acTPOPU3UKI)

62

O06o6matonmiit ypok. Ponb ¢pusuku u
ACTPOHOMUH B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COIHMAIbHOMN U
ITUYECKOH cdepax AesITeTbHOCTH YeOBeKa



https://m.edsoo.ru/ff0d0e38

63

O6o6uronmii ypok. Poib u Mmecto ¢pusznku
1 aCTPOHOMMH B COBPEMEHHOM HAy4YHOH
KapTUHE MUpa

64

OO06o0maronmii ypok. Ponb ¢usnueckoit
Teopuu B GOPMUPOBAHUH TIPEIICTABICHUH O
(hr3nyecKol KapTUHE MUPA

65

OO06o0maronmiit ypok. Mecto ¢u3ndeckon
KapTUHBI MHUPA B O0IEM PsTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O
MPUPOJIE

66

PesepBHBI ypok. MarauTHOE nouie.
DJIEKTpOMAarHuTHasl UHTYKIUs

67

PezepBHbIii ypok. Ontrka. OCHOBBI
CHelHaIbHON TEOPUH OTHOCUTEIBHOCTH

68

Pesepnbrii ypok. KBanToBas ¢usuka.
DJIeMEeHThI aCTPOHOMUHU U acTPOPU3NKU

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB IIO
[TPOTPAMME

68
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YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLHECCA

KonTtponsHo-u3Meputensubie marepuansl. duszuka: 10 xnace/ Coct. H.U. 3opun. — M.: BAKO
KonTponsHo-usmepurensubie Matepuansl. @usuka: 11 kmace/ Coct. H.U. 3opun. — M.: BAKO
A.E. Mapon, E.A. Mapon. ®usuka. 10 xnacc: Jlunakrudeckue marepuansl. M.: J[Ipoda

A.E. Mapon, E.A. Mapon. ®usuka. 11 knacc: Jlmgakruaeckue marepuansl. M.: JIpoda
[MMaxmaes H. M. ®usnyeckuil SKCIEPUMEHT B CpeJHEH IIKOJIe: MEXaHWKa. MomekyispHas
¢uzuka. Dnexkrponunamuka. M: IlpocBenenue

OBS3ATEJIBHBIE YUYEBHBIE MATEPHAJIBI IUIS1 YUYEHUKA
1.1.3.6.1.1.1. T.4. Msaxumes, b.b.byxosueB, H.H. Corckuii. [Tox pen. H.A. TlapdeHTheBOii.
®usuka: yueOHuk st 10 xmacca o0meoOpa3oBaTeNbHBIX YUpexaAeHUi. ba3oBblil ypoBeHb.
Knaccuueckuii kype. AxunonepHoe oomectBo «M3narensctBo «lIpocBenieHue»

1.1.3.6.1.1.2. Msxumes ['.JI., byxoBue Bb.b., Uapyrua B.M. mox penaxuueii [lapderTneBoit

H.A. ®usuka: yueObnuk st 11 wiacca o0meo0OpazoBaTeIbHBIX YIpeKIeHHH. ba3oBbIi ypOBEHB.
Knaccuueckuii kypc. AxkunonepHoe oomecTBo «M3natensctBo «lIpocBemenmer»

METOANUYECKHUE MATEPHAJIBI IVIA YUUTEJIA

BonxoB B.A. Iloypounsie paspabotku mo ¢usuke. 10 xmace. M.: BAKO
BonkoB B.A. Iloypounsie pa3pabotku mno ¢usuke. 11 xmace. M.: BAKO

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI UPECYPCBI CETH
UHTEPHET

bubnuoreka [IOK https://m.edsoo.ru
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