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HHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma 1o ¢Qusuke 0a30BOro YpoBHS Ha YpOBHE CpegHero oO0miero oOpa3oBaHHA
pazpaboTaHa Ha OCHOBE TIOJIO)KEHUH U TpeOOBaHUN K pe3yibTaTaM OCBOCHHSI OCHOBHOM
oOpa3oBaTenbHO# mporpammel, npeacraBieHHbx B @I'OC COO, a takke ¢ yu€roM (enepanbHOi
paboueli mporpamMmbl BOCIIUTAaHUS U KOHIIEMIIMU MpEnojaaBaHus y4deOHoro npeamera «DPusnka» B
oOpa3oBaTenbHbIX  opraHusauusix  Poccuiickoit ~ ®denepauuy,  peaau3ylolIUX  OCHOBHBIE
o0pa3oBaTelibHbIE IPOTrPAMMBI.

Copnepxanue mporpaMMbl 1o (pu3mMKe HampaBiieHO Ha (OPMHPOBAHUE ECTECTBEHHO-HAYUHOM
KapTuHbl Mupa oOyuatomuxcst 10—11 kmaccoB mpu oOyueHuu ux ¢usnke Ha 6a30BOM YpPOBHE Ha
OCHOBE CHCTEMHO-/IEATEIBHOCTHOTO moaxoja. [IporpaMma mo ¢pu3uKe COOTBETCTBYET TPeOOBAHUAM
OIroC COO Kk MmIaHUPYEMbIM JUYHOCTHBIM, MPEAMETHBIM M METalpeAMETHBIM pe3yJbTaTam
o0y4YeHHsI, a TaK)K€ YYHUTHIBACT HEOOXOAWMOCTh PEAIM3AIHMUA MEKIPEIMETHBIX CBS3e€H (HU3UKU C
€CTECTBEHHO-HAYYHBIMU yUYEOHBIMU MpeaMeTaMH. B Hell onpenesnsioTcss OCHOBHBIC IENH W3Y4YCHUS
¢u3uKM Ha ypOBHE cpeaHero oomiero oOpa3oBaHUs, IUIAHHPYEMbIE PE3YJIbTaThl OCBOCHHS Kypca
(bu3KUKY: THYHOCTHBIC, METANIPEAMETHBIE, ITpeIMeTHBIE (Ha 0a30BOM YpPOBHE).

[Tporpamma o (u3mnKe BKIIOYAET:

® [JIaHHpYEeMbIE pe3ylbTaThl OCBOCHHS Kypca (Qu3Mku Ha 0a30BOM YypOBHE, B TOM 4YHCIIE
MPEAMETHBIC PE3YJIBTATHI IO TOAaM OOYyUCHHUS;

® cozepkaHue yueObHoro mpenmMera «Pu3nkay 1Mo rogam o0ydeHusl.

du3nka Kak Hayka 0 HauOosee OOIMX 3aKOHAX MPHUPOMIBI, BEICTyIAs B Ka4ecTBE Yy4eOHOTO mpeaMeTa B
IIKOJIe, BHOCUT CYIIECTBEHHBIH BKIAJ B CHUCTEMYy 3HaHH 00 okpyxkatomem wmwupe. HIkonbHbBIN Kypc
¢u3uKn — CUCTEeMOOOpa3yrOIIMH ISl €CTECTBEHHO-HAy4YHBIX YUEOHBIX MPEIMETOB, IOCKOJIBKY
duznyeckne 3aKOHBI JIe)KAaT B OCHOBE IIPOIECCOB U SIBICHUN, M3y4aeMbIX XHUMHEH, Ouonoruew,
busndeckoi reorpadueit u actpoHoMmuei. Mcnonp30BaHNe U aKTUBHOE MPUMEHEHHE (DU3UYECKUX 3HAHUI
OTpesieNisieT XapakTep W pPa3BUTHE Pa3HOOOpA3HBIX TEXHOJOTHIl B cdepe SHEePreTUKH, TPaHCIOoPTa,
OCBOEHHUSI KOCMOCA, IOJy4YEHHUS HOBBIX MaTepUajoB C 3aJ@aHHBIMM CBOMCTBaAMHU M Jpyrux. W3ydenue
(GbU3MKE BHOCUT OCHOBHOM BKJaj B () OPMHUPOBAHUE €CTECTBEHHO-HAYYHON KapTUHBI MUpPa 00y4arouxcs,
B (OpPMHUPOBAHHE YMCHHI TPUMEHITh HAyYHBI METOJ TO3HAHWS IPHU BBITOJHEHUH WMH YYeOHBIX
UCCIIEI0BAHUMN.

B ocHoBy kypca ¢u3uku I YpOBHSI CpeIHEro 00Iero oOpa3oBaHUsI TOJIOKEH PNl HACH,
KOTOPBIE MOKHO pacCMaTpUBATh KaK MPUHITUIIBI €r0 TOCTPOSHHUSI.

Hoes yenocmnocmu. B cooTBeTCTBUM € HEHl KypC SIBISIETCSI JIOTUYECKM 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHuall W3 BCEX pa3lenoB (U3MKH, BKIIOYAET KaK BOMPOCHI KIACCUYECKOW, TaK H
COBPEMEHHOU (PU3UKH.

Hoes ecenepanusayuu. B cOOTBETCTBUM ¢ HEW Marepuan Kypca (HU3MKU OOBEAMHEH BOKPYT
busnyeckux Teopui. BemymuM B Kypce siBisieTcss (POPMHUPOBAHHE TPEJICTABICHUNA O CTPYKTYPHBIX
YPOBHSIX MaT€pPUH, BEIIECTBE U MOJIE.

Hoes cymanumapuzayuu. EE peanuzanus npeanojiaraeT MCIONIb30BaHHE T'yMaHUTapHOTO
NMoTeHIMana (PU3NYeCKol HayKd, OCMBICIIEHHE CBSI3M Pa3BUTHs (U3UKHU C pa3BUTHEM OOIIeCcTBa, a
TaK)ke C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U SKOJIOTHUECKUMHU MTPOOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc ¢usuku npenmonaraer 3HaKOMCTBO C IIUPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTUICCKUX MPHIIOKEHUN U3YUECHHBIX TCOPHI B 3aKOHOB.

Hoess  skonocuzayuu peanu3yercss IOCPEACTBOM  BBEICHUS  DJIEMEHTOB  COJIEPXKaHMA,
MOCBSIIEHHBIX SKOJIOTHYECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOPbIE CBA3aHbI C PA3BUTHEM TEXHUKH
U TEXHOJOTHWH, a Takke OOCYXACHHs TMpoOJIeM palUOHAIBHOTO MPUPOJIONOIB30BAHUS |
HKOJIOTMYECKOI 0€30MacHOCTH.

CrepKHEBBIMH JJIEMEHTaMH Kypca (U3MKM Ha YpOBHE CpEIHEro oomiero oOpa3oBaHHA
ABISIIOTC ~ (pu3mdeckue Teopur (HOPMUPOBAHHE TPEACTABICHUA O CTPYKTYpE IOCTPOCHHS
dbusznyeckoil Teopuu, poiau (PYHIAMEHTANBHBIX 3aKOHOB W TIPUHIMIIOB B COBPEMEHHBIX
MPEJICTAaBICHUSIX O MPUPOJE, IPaHUIIAX IPUMEHUMOCTH TEOPHHl, JIJIsl ONMCAHUSI €CTECTBEHHO-HAYYHBIX
SIBJICHUU U POIIECCOB).



CHCTeMHO-IEITETbHOCTHBIN MOJIX0J B Kypce (U3MKHM pealu3yeTcs IMpexkAe BCEro 3a CuéT
OpraHu3allii HKCIEPUMEHTANbHON JAedarenbHOoCTH oOydatonmxcs. Jlins 6a30Boro ypoBHS Kypca
GU3MKH — 3TO MHCIOJIB30BAaHME CUCTEMbI (POHTAIBHBIX KpPAaTKOBPEMEHHBIX HKCIHEPUMEHTOB U
71a00paTOpHBIX PaboOT, KOTOPBIE B IpOrpaMMe 1o (pu3nke 00beTMHEHbI B 00U CIMCOK YUEHUYECKUX
NPaKTUYEeCKUX paboT. BblaeneHue B yka3aHHOM IepeyHe J1JaOOpaTOpHBIX paboT, MPOBOIUMBIX [UIs
KOHTPOJISI M OIEHKH, OCYIIECTBIIACTCS Yy4YacTHMKaMU OOpa3oBaTENBHOrO Mpolecca HCXOIsl U3
0COOEHHOCTEH IJIaHMPOBAaHUS M OCHalleHus KabuHera ¢usuku. [lpu 3TOM oOOecneuuBaercs
OBIIQJICHUE OOY4YaIOIIMMHUCS YMEHHMSIMU TIPOBOAMTH KOCBEHHBIE HM3MEPEHHs, HCCIECIOBAHUS
3aBUCUMOCTEH (PU3MUYECKHX BEJIMYUH U IOCTAHOBKY OIBITOB 110 IPOBEPKE MPEATOKEHHBIX THIIOTE3.

Bonbmoe BHUMaHME yJenseTcs PEHICHUIO0 pacuéTHBIX M Ka4eCTBEHHBIX 3aaad. IIpu sToM 1ist
pacy€THBIX 3ajjad IPUOPUTETOM SBIAIOTCA 3aJauyd C SIBHO 3aJaHHOM (U3UYECKOM Mojenbio,
MO3BOJISIOIINE TPUMEHATh H3yYCHHBIE 3aKOHBI 1 3aKOHOMEPHOCTH KaK U3 OAHOTO pa3Jiena Kypca, TaK
U MHTErpupys 3HaHHUA U3 pasHbIX pas3zfenoB. [l KaueCTBEHHBIX 3a/ad MPUOPUTETOM SBISIOTCA
3aJaHusl Ha OOBSICHEHHE MPOTEKAaHUS (PU3NYECKUX SIBICHUI M IMPOLECCOB B OKPYKAIOUICH >XU3HHU,
Tpebyroliye BbiOopa GU3NUECKOM MOJIeNN AJIsl CUTyalluu IPaKTHKO-OpPUEHTUPOBAHHOIO XapaKTepa.

B cootBercTBuu ¢ tpedoanmsimu GI'OC COO k MaTepHaabHO-TEXHHYECKOMY OOECIICUYCHUIO
yuebHoro mporecca 06a30Bblii ypoBeHb Kypca ()U3MKM Ha YpOBHE CpEAHEro oOuiero odpazoBaHMs
JIOJDKEH M3YYaThCsl B YCIOBUSAX MPEIMETHOrO KaOnHeTa (PU3MKH WM B YCIOBHUAX WHTETPUPOBAHHOTO
KaOMHeTa IpeIMETOB €CTECTBEHHO-HAayyHOro mnukia. B  kabuHere (u3MKM JOIKHO OBITH
HeoOxoauMoe abopaTopHOoe 00OpYAOBaHUE JIJIsl BHIIOJIHEHHS YKa3aHHBIX B MpOrpamMme 1o (u3nke
YYEHHUYECKUX MPAKTUYECKUX pabOT U JEMOHCTPALIMOHHOE 000py10BaHHUE.

JemoHcTpaniionHoe  oOopyaoBanue  (HOPMHUPYETCSs B COOTBETCTBUM C  IPUHIIUIIOM
MUHMMAaJIbHOM JOCTaTOYHOCTH U oOOECleYMBaeT IOCTAaHOBKY IEPEYUCIEHHBIX B MpOrpaMMme IIo
¢u3uKe KIIOYEBBIX JEMOHCTpPAIM JUIs WCCIENOBAaHMUSA W3Yy4aeMbIX SIBICHHH U IPOIECCOB,
SMIMPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JlaGopaTtopHoe 00OpymOBaHHE Ui YUYEHHYECKUX IMPAKTHYECKHX PadoOT (OpMHUpYyeTCs B BUIC
TEMaTUYECKUX KOMIUIEKTOB M 00eclieunBaeTCsl B pacy€éTe 0JIHOr0 KOMILJIEKTa Ha JIBYX OOyYaroIIUXCs.
TemaTndeckne KOMIUIEKTHI JITAOOpaTOPHOTO OOOpYIOBAaHWS OJDKHBI OBITH TIOCTPOCHBI Ha
KOMILJIEKCHOM HCIIOJIb30BaHUM AHAJIOTOBBIX M LHU(POBBIX NPUOOPOB, a TaKkKe KOMIBIOTEPHBIX
WU3MEPUTEIIBHBIX CUCTEM B BUJIE ITU(POBBIX JTabOpaTOpUH.

OCHOBHBIMU LIENISIMU U3Y4YeHUsI GUUKU B 00I1IeM 00pa30BaHUU SBIISIFOTCSA:

® (opmupoBaHHE MHTEpeca U CTPEMIIEHHsS OOydaroluxcs K HaAyYHOMY H3YYEHUIO IPHUPOJIBI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE IMPEJACTaBICHUMM O  HAaydHOM  MeToJe IMOo3HaHus U  (opMHUpOBaHUE
UCCIIEN0BATEIBCKOrO OTHOLICHUS K OKPYKAIOIIMUM SIBJICHUSM;

® (opmupoBaHME HAyYHOTO MHPOBO33PEHUS Kak pe3yjbTaTa H3y4EHHS OCHOB CTPOEHUs
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3HKH;

® (opMupoBaHHE YMEHUU OOBSICHATH SBJICHUS C HCIOJIb30BaHUEM (DUIUYECKUX 3HAHUN U
Hay4HBIX JI0Ka3aTeJIbCTB;

® (opmupoBaHHUe MpenCTaBICHUH O PoiH (HU3MKHU U PA3BUTHUS JIPYTHMX €CTECTBEHHBIX HayK,
TEXHHUKH U TEXHOJIOTHH.
JlocTIoKeHne 3THX Iiejiell 00eceunBaeTCs pelIeHHeM CIIeIYIOMNX 3aa4 B IpoIecce H3ydeHUs
Kypca (pU3MKH Ha yPOBHE CPEIHEro 00IIero oopa3oBaHMs:

® [puOOpeTEeHNE CUCTEMbI 3HAaHUI 00 00IKX PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSIX,
BKJIIOYAss MEXaHUKY, MOJEKYISIpHYIO (HU3HKY, SJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY H
3JIEMEHTHI acTPODU3UKY;

° (I)OpMI/IpOBaHI/IC YMGHI/Iﬁ MNPUMCHATH TCOPCTUUCCKUC 3HAHHUA JIS 00BSICHEHHS (bHSPI‘-IeCKI/IX
SIBIICHHUI B MpUpoOaC U I NPUHATHUA IIPAKTUICCKUX pemeHnﬁ B HOBCG}IHCBHOfI KHU3HU,

® (OCBOGHHE CIIOCOOOB peuieHud pa3JIMYHBIX 3a/lad C SABHO 3aJlaHHOM (bI/I3I/I‘-ICCKOI71 MOACJBIO,
3a7la4d, MMoApa3dyMCBAIOIINX CAMOCTOATCIBHOC CO3JaHUC (1)H3H‘I€CKOﬁ MOACIIHN, aJIeKBaTHOM
YCIIOBUAM 3a/1avu;

® [OoHMMaHWEe (UINYECKUX OCHOB U TPUHIUIOB JCUCTBUS TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTMYECKHX IPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENY;



® OBIJICHUE METOJAMH CaMOCTOATEIBHOTO IUIAHUPOBAHUS M TPOBEIACHUA (HU3MUYECKHX
HKCIEPUMEHTOB, aHaIM3a M MHTEPIpeTalul HH(pOpMAIUK, OMNpeAeTeHUs TOCTOBEPHOCTH
IIOJIy4E€HHOTO PE3yJIbTaTa;

® CO3/laHME YCIIOBHM JUIS pa3BUTHS YMEHHH IPOEKTHO-HUCCIIEAOBATENLCKOM, TBOPUYECKOM
NEeSITETTLHOCTH.
Ha uzydenune ¢pusuku (0a30BbIid ypOBEHB) Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHUs OTBOAUTCS
136 gacos: B 10 kiacce — 68 yacoB (2 yaca B Hezen0), B 11 kimacce — 68 yacoB (2 yaca B HEJIEIIO).
[Ipennaraemelii B mporpamme 1o (pusmke MepedeHb JTadOpaTOPHBIX M MPAKTUYECKUX pabdoT
SIBIISICTCS. PEKOMEH/IOBAaHHBIM, YUUTEIb JIEJIaeT BHIOOP MPOBEACHUS JTAOOPATOPHBIX paOOT U OIBITOB C
y4€TOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00yJarOIUXCS.

COJAEPKAHUE OBYYEHUA

10 KJIACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOI'0 IIO3HAHUS

®uszuka — Hayka o mnpuponae. Hayunsle MeTonpl MO3HaHUSA OKpyXKaromero mupa. Poib
9KCHEPUMEHTA U TEOPUH B IIPOLIECCE TIO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (pr3HKe.

MonenupoBanue Gpu3nUecKuX SBJICHUN U mporeccoB. Hayunsie rumoTte3pr. u3nueckue 3aKOHbI
u Teopuu. ['paHuLIb TPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMI COOTBETCTBUS.

Porp um Mecro ¢usuku B (OPMHUPOBAHMM COBPEMEHHOW HAy4yHOM KapTUHBI MHpPaA, B
MIPaKTHUYECKON NEATEIbHOCTH JIFOJICH.

Llemoncmpayuu

AHazorosble 1 IU(PPOBBIE U3MEPUTENBHBIE PUOOPHI, KOMIIBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe aBuxkeHHe. OTHOCUTENIBHOCTh MEXaHWYECKOro ABMkeHHs. Cuctema oTcuéTa.
Tpaexropus.

[lepemenienne, CKOpOCTb (CpeAHssi CKOpPOCTh, MIHOBEHHas CKOpPOCTb) U YCKOpEHHE
MaTepualbHOM TOYKH, MX HPOEKIMU Ha OCU CHUCTEMBbI KoopauHar. ClloKeHHEe NepeMelleHUd u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSAMOJMHEWHOE JBWXeHHe. ['papuku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMEIICHUS MaTEPUAIIBHONW TOUYKU OT BPEMEHH.

CBobosHoe najzeHue. Y ckopeHue cBOOOIHOTO Ma/IeHHs!.

KpuBonuneriHoe nBrxeHue. J[BMKEHHE MaTEpUAIbHOM TOYKH MO OKPYKHOCTH C MOCTOSHHOM
[0 MOJYJIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHas ckopocTh. Ilepuon u dactota oOpaiueHus.
L{eHTpOoCTpEMUTENBHOE YCKOPEHHUE.

TexHu4yeckue yCTpPOMCTBA M IPAKTUYECKOE IMPUMEHEHUE: CIIMAOMETDP, NBHKCHHUE CHapsOB,
LIETIHBIE U PEMEHHBIE IIEpeIayn.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCUETA, MILTFOCTPALAS] KHHEMAaTHYECKUX XapAKTEPUCTHK ABUKECHUSI.

[TpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmionenue nBuxeHus Tena, OpoIIeHHOr0 O/ YIJIOM K TOPU30HTY M TOPH30HTAIIBHO.

H3mepenne yckopeHus cBOOOAHOTO MaJACHHUS.

Hanpasnenne ckopocTy mpu ABUKEHUH IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yueHne HepaBHOMEPHOI'O IBUKEHMUS C LIEJIBIO ONPEAEIICHUS] MTHOBEHHOW CKOPOCTH.



HccnenoBaHue COOTHOLIEHMSI MEXIY IYTSIMH, MPOHJAEHHBIMH TEJIOM 3a IOCJIEOBATEIbHBIC
paBHBIE ITPOMEXYTKH BPEMEHU IIPH PaBHOYCKOPEHHOM JBHKEHUM C HAYAJIIbHOM CKOPOCTBIO, pPaBHOMN
HYIIIO.

N3yuyenue aBUKEHUS IAPUKA B BA3KOU KUIKOCTH.

W3yueHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun otHocurensHOCTH ['amunes. IlepBbiii 3akoH HproTona. MHepuuanbHblE CHCTEMBI
OTCU€Ta.

Macca tena. Cuna. Ilpunuun cynepno3unuu cuil. Bropoit 3akon HeloToHa 111 MatepraibHOM
Touku. Tpernii 3akoH Hpl0TOHA [UIs1 MaTepUAIIbHBIX TOYEK.

3akoH BceMupHOTo Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenune. Bunbl tpeHus (mokos, ckoiabxeHus, kadeHus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHHUSI CKOJbXKEHHS M cuia TpeHus mokos. Kospoumument tpenus. Cuia CONPOTHBICHUS TPU
JBUKEHUHU TE€JIa B )KUIKOCTH WJIN rase.

[ToctynarenpHo€e 1 BpalllaTelbHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENa.

MOMEHT cujbl OTHOCUTEIBHO OCH BpamieHus. [lnedo cuiibl. YcinoBus paBHOBecUs TBEPIOIO
Tena.

TexHuueckue yCTpPOMCTBA M  NPAKTUYECKOE NPUMEHEHUE: MOIIIMIHUKYA, JBUKEHHUE
MCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHne MHEpLMH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HeroTona.

N3zmepenue cu.

CrnosxeHue cuil.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AeQOopMaIlui.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHUH.

CpaBHEHHE CHII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTo Tena. Busl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

W3ydenue aBuKeHUs OpycKa 0 HaKJIOHHON TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B MPYXKUHE U PE3UHOBOM 00paslie,
OT ux JehopmMariuu.

HccnenoBanue yclIOBUI paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAICHHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexanHukKe

Nmnynsc MaTepuanbHOM TOYKH (TeNa), CUCTEMbl MaTepUANbHBIX TO4YeK. MMmynbc cuibl u
M3MEHEHUE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJibca. PeakTHBHOE IBUKEHUE.

Pabora cuibl. MOIIHOCTH CHITBI.

Kunernyeckas sHeprus MaTepuaabHOM TOUkH. Teopema 00 U3MEHEHUN KHHETHUECKON SHEPTUH.

[TorenuuanbHas »Heprus. [loTeHIMaNbHAs SHEPrusi ympyro AeGOpMHUPOBAHHOU MPYKUHBL.
[ToreHunanbHas 3HepPTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHnanpHble W HEMOTEHIHUANbHBIE CHIBL. CBs3b pabOThl HEMOTCHIIMAIBHBIX CHI C
M3MEHEHHEM MEXaHWYECKOM SHEPTUN CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOM SHEpruu.

VYrpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHu4eckne yCTpOWCTBA M MPAKTHYECKOE IPUMEHEHHWE: BOAOMET, KONEpP, MPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBHKEHUE.

[Tepexox mOTEHIIMATBFHON SHEPTUN B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yueHne abCcoOTHO HEYIPYTOTO yAapa ¢ HOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsA3M pabOTHI CHIIBI C U3MEHEHHEM MEXaHWYECKOW PHEpPIUu Tejla Ha MpUMepe
pacTsKEHUSI PE3UHOBOTO KIyTa.



Pa3nes 3. MosekyasipHasi pM3MKa ¥ TEPMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIO)KEHUSI MOJICKYJISIPHO-KUHETUYECKOH TEOPHUH M HX OIBITHOE OOOCHOBAHHE.
bpoynosckoe nsuxenue. Juddysus. Xapakrep HBUKEHUS U B3aUMOJICHCTBUS YACTHI] BEIECTBA.
Mopnenu cTpoeHus razoB, KUAKOCTEH U TBEPABIX Tl U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE
3TUX Mozeneil. Macca u pa3mepsl Moiiekyil. KonnuectBo BewectBa. [loctosiHHas ABoragpo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. llkana remneparyp Llenbcus.

Mopens wuneanpHoro rasza. OCHOBHOE YpPaBHEHHE MOJIEKYISIPHO-KMHETUYECKOH TEOpHH
UICTbHOTO Ta3a. AOCONIIOTHAs TeMIlepaTypa Kak Mepa CpeAHed KMHETHYECKOW SHEPTHH TEIIOBOTO
JnBwxeHus yactul rasza. [lkamna temneparyp KenbBuna. ['a30Bble 3akoHBI. YpaBHeHUe MenzeneeBa—
Knaneiipona. 3akon J[lanpTona. M3omponeccel B HACATBHOM Tra3e € MOCTOSHHBIM KOJMYECTBOM
BenlecTBa. [ paduueckoe npeacraBieHne U30MPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

TexHuueckue ycTporucTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu

OnbITE, [OKa3bIBAIOUINE JHCKPETHOE CTPOCHHME BemecTBa, (Qororpaduu  MOJIEKYI
OpPraHUYECKUX COETUHEHUI.

OmnpiTe! 0 AU(PY3UH KUAKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Monens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBHUS.

Monens, WUTIOCTpUpPYIOLIAs NPUPOLY JaBICHUS ra3a Ha CTEHKH cOocya.

OnBIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Omnpenenenne mMacchl BO3/lyXa B KJIACCHOW KOMHAT€ Ha OCHOBE M3MEpEHU 00bEMa KOMHATHI,
JIABJICHUS U TEMIIEpaTyphl BO3/IyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEKY ITApaMeTpaMy COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmonuHamuueckass cucTteMa. BHYTpeHHsE SHEpPrusi TEPMOJMHAMHMYECKOW CHUCTEMBl U
crnocoObl €€ m3MeHeHus. KomuuecTBo TemnoTel U paboTa. BHYTpeHHSS 3HEprus OJIHOATOMHOTO
uJeanbHOro ra3a. Bujiwl Temionepenauu: TEIUIONPOBOJHOCTh, KOHBEKLHS, M3TydyeHUE. Y IeJbHas
TEII0EMKOCTH BellecTBa. KonyecTBo TEMIOTH IPU TEIUIONEpeIaye.

[TonsTe 06 amuabatHoM mporiecce. [lepBhiil 3akoH TepMmoauMHaMHKHU. [IpuMeHeHne mepBoro
3aKOHA TEPMOJMHAMUKY K u3onporeccaM. ['papudeckas nHTepnperanus paboThl rasa.

Bropoii 3akon TepmoauHamMuku. HeoOpaTuMocTh Mpo1eccoB B MpUPO/IE.

TemoBeie MamuHbl. [IpuHIMNBI nelicTBUs TeIuloBbIX MamuH. [IpeoOGpa3oBaHusi sHepruu B
TerioBbIX MamuHax. Kosddumment monesnoro aeiictBus TerioBoil mamuubl. [{ukn Kapao u ero
KOA((UILIMEHT MOJE3HOTO JEHCTBUS. DKOJIOTHYECKUE TPOOIEMBbI TEIIIOIHEPTETUKHY.

TexHu4yeckue ycTpoWCTBa M MPAKTUYECKOE NMPUMEHEHHE: JBUTATEeNlb BHYTPEHHETO CrOpaHus,
OBITOBOM XOJIOMMIIbHUK, KOHJIUITHOHED.

Llemoncmpayuu

W3meHenne BHYTpEeHHEH SHEPTUH Tella MPU COBEPIICHUU pabOThI: BBUIET MPOOKU M3 OyTHUIKH
Mo JEHCTBHEM CXKaTOro BO3JyXa, HarpeBaHue d3dupa B JTaTyHHOW TpyOKe NyTEM TpPEHHUS
(BUICOIEMOHCTpAIIHS ).

V3meHeHre BHYTpEHHEH dHepruu (TemIepaTypsl) Tella Ipu TeIuionepeaaye.

OnbIT 0 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Mopnenu mapoBoii TypOHUHBI, IBUTATElNsi BHYTPEHHETO CTOPAHUsI, PEAKTUBHOTO JIBUTATETIS.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenne yaenbHOU TEIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3oBanue u KoHAeHcanus. VcnapeHune u kumneHne. AOCOTIOTHAs W OTHOCUTENbHAs
BIIQXHOCTh BO3ayXa. HaceimeHHsld map. YaenpHas TemioTa mapooOpa3oBaHus. 3aBUCHMOCTH
TEMIIepaTypbl KUTIEHUS OT JaBJICHUSI.



Teépnoe Tteno. Kpucrammmueckue u amopdubie Tena. AHM30TPONHS CBOWCTB KPUCTAJUIOB.
Kunkue xpuctamisl. CoBpeMeHHbIEe MaTepuanbl. [lnaBienne u kpuctaym3anus. Y ieabHas TerjaoTa
riasnenus. CyOaumanusi.

YpaBHEHHE TEIJIOBOTO OaaHca.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U IICUXPOMETD,
KaJIOPUMETP, TEXHOJOTUH IOJyUYEHUSI COBPEMEHHBIX MAaTepUalIOB, B TOM YHUCIIE HAHOMATEpUaJOB, U
HaHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenne npyu NoHMKEHHOM JIaBJICHUH.

CrniocoObl U3MepeHus BIKHOCTH.

Habumtonenne HarpeBaHus U IJIaBIEHUS KPUCTAINIMYECKOIO BELLIECTBA.

JleMoHCTpanys KpucTauioB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3mepeHrie OTHOCUTENBHON BJIAXKHOCTH BO3yXa.

Pasznea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuka

OnekTpu3zanus Tesl. DJIeKTpUYecKUu 3apsan. JBa Buaa snekTpuueckux 3apsanoB. IIpoBoaHukw,
JUAJICKTPUKU U TTOJYIIPOBOIHUKH. 3aKOH COXPAaHEHUSI JIEKTPUUYECKOTO 3aps/ia.

BszaumopeiictBue 3apsanoB. 3akoH Kynona. ToueuHsblil 31eKTpUYECKU 3apsij. DIIEKTPHUUECKOE
nosie. Hanpsok€HHOCTH AeKTpudecKoro mnois. [IpuHIMn Ccymepro3uiuy AJIEKTPUYECKUX TOJIeH.
JIuHuy HanpsKEHHOCTH SJIEKTPUUYECKOTO MO,

Pabora cun snexrpocrarnueckoro noss. [lorenuuan. Pasnocts norenuuanos. [IpoBogHuku u
JUBJIEKTPUKU B 3JIEKTPOCTATUUECKOM MoJ€e. JuanekTpuyeckas NpoOHUIAEMOCTb.

OnektpoéMkocTh. KonaeHcarop. OIeKTpOEMKOCTh IUIOCKOTO  KOHAEHCaTopa. DHEPTHs
3apsKEHHOT0 KOHJIEHCATOpA.

TexHu4yeckne yCTpONCTBAa W TPAKTUYECKOE TMPUMEHEHHUE: DJIEKTPOCKOM, DIEKTPOMET),
AIIEKTPOCTATUYECKAsT 3allUTa, 3a3eMIIEHHE DIEKTPONPHUOOPOB, KOHAEHCATOP, KOMUPOBAIIBHBIM
anapar, CTpyMHBIN IIPUHTED.

Llemoncmpayuu

VY CTpoiCTBO M MPUHIAI JEHCTBHS dJIEKTPOMETPA.

B3auMopeiicTBuE HadIEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TT0JIE 3apsHKCHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOoCTaTUYECKas 3alIHTa.

JWsneKTpUKU B 3JIEKTPOCTATHUECKOM IIOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IUIOIIAAu IUIACTUH, PAaCCTOSHUS
MEXAY HUMH U TU3IEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEeHHOr0 KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

H3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwiit 3nekmpuyeckuit moxk. Toku é paznuunvix cpeoax

DJIEKTPUYECKUN TOK. Y CIOBHUS CYIIECTBOBAHUS 3JIEKTPUUYECKOro Toka. Mcrtounmku Toka. Cuna
ToKa. [loCcTOsIHHBIN TOK.

Hanpspokenue. 3akon Oma Jy1st ydacTka LHenmu.

DJIEKTPUUECKOE COMPOTUBIIEHUE. YAEIbHOE COMNpOTUBIEHUE BeulecTBa. llocienoBarenbHoe,
napajuieJIbHOE, CMEIIaHHOE COEIMHEHNE TPOBOIHHUKOB.

PaGora anextpuyeckoro Toka. 3akoH Jlxxoyns—JIeHia. MOIMIHOCTh 3NEKTPHUUECKOTO TOKA.

DJIEKTPOABMKYIIAS CHJIAa U BHYTPEHHEE CONPOTHUBICHUE HMCTOYHHMKA TOKa. 3akoH Oma mid
MIOJTHOM (3aMKHYTOH) 3sieKTpruecKkoii 1enu. KopoTkoe 3aMbIKaHHeE.

DJIEKTPOHHAsA MPOBOJMMOCTh TBEPJABIX METAIIOB. 3aBUCHUMOCTh CONPOTUBIIEHUS METAUIOB OT
temriepaTypbl. CBepXIPOBOIUMOCTb.

DJIEKTPUUYECKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.



[TomynpoBogauku. COOCTBEHHAS M PUMECHAS TIPOBOIMMOCTh MOTYIPOBOAHUKOB. CBolicTBA P—
n-nepexoja. [ToxympoBOHIUKOBBIC TPUOOPHI.

OJIEKTPUYECKUH TOK B pacTBOpAX M paciuiaBaXx dJIEKTPOJIUTOB. DIJIEKTPOJIUTHUYECKAS
JUCCOIMAIUs. DIEKTPOIIU3.

ONeKTpuyYecKuid TOK B razax. CaMOCTOATENIbHBIM U HECaMOCTOATENbHBIN pa3psaa. MosHus.
[Tna3ma.

TexHuueckue yCTpOWCTBA W IMPAKTHYECKOE NPUMEHEHUE: aMIEPMETp, BOJBTMETP, pPeOCTar,
HUCTOYHUKU TOKA, JJIEKTPOHArpeBaTelbHbIC MPUOOPHI, dJIECKTPOOCBETHTEIBHBIC MPUOOPHI, TEPMOMETP
COMPOTUBIICHUS, BaKYyMHBIH ITUOJ, TEPMUCTOPHI M (HOTOPE3UCTOPHI, MOIYIPOBOIHUKOBBIN U0,
rajbBaHUKa.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAMPSHKEHUSL.

3aBUCUMOCTh  CONPOTHUBJIECHUS LWJIMHIPUYECKUX MPOBOJHHUKOB OT JUIMHBL, IUIOLIAJH
MONEPEUHOI0 CEYEHUsI U MaTepHaa.

CMenaHHoe COeIMHEHUE TPOBOJHUKOB.

IIpsmMoe wu3MepeHue IIIEKTPOABMKYIIEH cuiabl. KOpoTkoe 3aMblKaHHE TaJlbBAaHUYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCHUMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTB 37EKTPOJIUTOB.

M ckpoBo# pa3psa v IPOBOAMMOCTD BO3AYXa.

OaHOCTOPOHHSSL TPOBOJAMMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3yueHnue cMemaHHOTO COeIMHEHMS PE3UCTOPOB.

N3mepenune 3meKTpoABMKYIIEH CUITbl HICTOYHUKA TOKA U €0 BHYTPEHHETO COTIPOTHUBIICHUS.

Habmroienue snekrpomnusa.

Me:xnpeameTHblie CBS3U

Wzyuenue kypca ¢usuku 6a3zoBoro ypoBHa B 10 Kkilacce ocyliecTBIseTCS C Y4ETOM
COJIEpXKATENBHBIX MEXIPEIMETHBIX CBSI3€l C KypcaMy MaTEMaTHUKH, OMOJIOTHH, XUMUH, reorpaduu u
TEXHOJIOTHH.

Mesxcnpeomemuvie nonsamus, CBSI3aHHBIE C U3yYEHUEM METOOB HAYYHOTO MO3HAHUS: SIBIICHUE,
Hay4yHBId (akT, TUmoTe3a, (U3MUecKas BEIWYMHA, 3aKOH, TEOpHs, HaOIIOJCHHE, SKCIEPUMEHT,
MOJICIUPOBAHUE, MOJIEINb, U3MEPEHHE.

Mamemamuxa: peuieHue CUCTEMbl ypaBHEHUH, NuHelHas QyHKuus, napabona, runepbomna, ux
rpa¢uk ¥ CBOWCTBA, TPUTOHOMETPUYECKHME (DYHKIIMU: CHUHYC, KOCHHYC, TAaHTEHC, KOTAHTEHC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI M X MPOEKIMU Ha OCH KOOPJAMUHAT, CIOKEHUE
BEKTOPOB.

buonocus: Mexanndeckoe JBMKEHUE B KUBOU npupoze, nuddysus, 0cMOC, TeIMI000MEH KUBBIX
OpraHu3MoOB (BUIBI TEIUIONEPEaayud, TEIJIOBOE pPABHOBECHUE), DJIEKTPUUECKHE SIBIICHUS B KUBOU
PUPOJIE.

Xumusi: TACKPETHOE CTPOCHHE BEIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEIECTBA,
MOJISIpHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEN, KUAKOCTEH U Tra30B, JIEKTPUUYECKHUE CBOMCTBA
METaJUIOB, AIEKTPOJIUTHUYECKAS TUCCOIMAIINS, TATbBAHUKA.

T'eocpaghus: BIAXKHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonocus.: mpeoOpa3oBaHUE IBWKEHUNW C WCIOJIb30BAaHUEM MEXaHU3MOB, y4Y€T TPEHUS B
TEXHUKE, MOAIIMITHUKY, UCIIOJIb30BAaHUE 3aKOHA COXPAHEHUsI UMIYJIbCa B TEXHUKE (pakeTa, BOJAOMET
W Jpyrue), IBUTATeNh BHYTPEHHETO CrOpaHus, mapoBas TypOWHa, OBITOBOM XOJIOJUIHHUK,
KOHJIULIUOHEP, TEXHOJOTUU MOJIyYeHHUS] COBPEMEHHBIX MAaTEpUaJIOB, B TOM YMCJIE HAHOMATEepPUaJOB, U
HAaHOTEXHOJIOTUH, DJIEKTPOCTATHYECKAs 3alllUTa, 3a3€MJICHHUE JIEKTPONPHOOPOB, KCEPOKC, CTPYHHBIN
MPUHTEP, YIEKTPOHATPEBATENbHBIE MPUOOPHI, JIEKTPOOCBETUTENbHBIE TPHOOPHI, TAIbBAHHUKA.



11 KIIACC

Pa3znea 4. duekTpoauHaMuKka

Tema 3. Maznumnoe none. I1eKmMpoMaZHUMHAA UHOYKYUSA

ITocrositHHBIE MarHuTHL. B3auMoIeNCTBUE NMOCTOSHHBIX MarHuToB. MarautHoe moie. Bexrop
MarHuTHOM MHAYKIUU. [IpuHIUII Cyneprno3uluy MarHUTHBIX IOJIEH. JIMHUM MAarHUTHON MHIYKLHH.
KapTuHa 1uHUI MarHUTHOM MHAYKLIUU I0JIS IOCTOSIHHBIX MArHUTOB.

MarnutHoe 10JIe NPOBOAHMKA € TOKOM. KapruHa nMHMI MHIYKIUM MAarHUTHOTO IIOJIS
JUIMHHOTO IPSIMOTO IPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOIO IIPOBOJHHMKA, KATYyIIKH C TOKOM. OIBIT
Opcrena. BzanmopelicTBre MPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cuia Jlopenna, e€ MoJysib U HampaBiieHHe. J[BUKeHUE 3apsKEHHON YacTHUIBI B OJJHOPOIHOM
MarHuTHOM nose. PaGora cuisl Jlopenna.

SIBeHne  3NEKTpOMAarHUTHOM  MHAYKUMU. IIOTOK  BEKTOpa  MAarHUTHOM  MHAYKIIMH.
ONEeKTPOABUKYLIAs CUJIa MHAYKLIMHU. 3aKOH 3JIEKTPOMarHuTHON uHAykuuu ®apanes.

BuxpeBoe snexkTpuueckoe mose. ONEKTPOABIKYINAs CHIa HWHAYKUMM B IPOBOJHHKE,
JBUKYIIEMCS IIOCTYIIATEIbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBICHME CAMOMHYKIIMHU. DJIEKTPOJABUIKYILAS CHJIa CAMOMHTYKIUH.

DHeprus MarHUTHOT'O TOJIS1 KaTYIIKU C TOKOM.

DIEKTPOMAarHuTHOE IOJIE.

TexHuueckue yCTpoiicTBA W IPAKTHUYECKOE IPUMEHEHHE: IIOCTOSIHHBIE  MAarHuTHI,
3JIEKTPOMAarHUThI, IEKTPOJABUIaTENb, YCKOPUTENIN MIEMEHTAPHbBIX YaCTHILI, UHAYKIIMOHHAS T1E€Ub.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMYy4YKa MAarHUTHBIM I1OJIEM.

JIuHMM MHIYKIIMY MarHUTHOTO MOJIS.

B3anmopeiicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HerictBue cuitbl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBieHME PNEKTPOMArHUTHOM MHIYKIIUH.

IIpaBuno Jlenna.

3aBUCHUMOCTb DJIEKTPOJIBMKYIIEH CHJIBI MHAYKIHHM OT CKOPOCTH H3MEHEHHS MAarHUTHOIO
MOTOKA.

SIBieHNE CAMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

W3y4yeHre MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

HccnenoBanue qeicTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue ABJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Paspnen S. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUS

Koneb6arenbnas cucrtema. CBoOO HBIE MexaHWYeCKHUe KosieOanus. ["apmMoHnueckue KoeOaHus.
[Tepuon, yactoTa, ammuutyaa u ¢asa konedanuil. [IpyxuHHbI MassTHUK. MaTeMaTHUECKUI MasSTHUK.
VYpaBHeHHe rapMoOHUYeCKUX KosieOanuil. [IpeBpaiiienue sHeprun Mpu rapMOHUYECKUX KOIeOaHUsX.

Konebarenbuplii  koHTyp. CB0OOOIHBIE 3JEKTPOMAarHuTHbIE KoJle0aHHA B  HJACATBHOM
K0J1e0aTeIbHOM KOHTYpE. AHAJOTUS MEXy MEXaHUYECKUMH M 3JIEKTPOMAarHUTHBIMHU KOJIEOaHUSIMH.
®opmyna TomcoHa. 3aKOH COXpaHEHHs YHEPTUU B HJI€AIbHOM K0JIeOaTeIbHOM KOHTYPE.

[IpencraBiaenne o 3aTyxarolmMX KoseOaHMAX. BBIHYXJAEHHblE MeXaHMYECKHE KoJeOaHus.
Pe3onanc. BeiHyXa€HHBIE 3JIEKTPOMarHUTHbBIE KOJIEOaHUS.

ITepemennbii TOK. CHHYCOMIAIBHBIA TEPEMEHHBIM TOK. MOIIHOCT, MNEPEMEHHOrO0 TOKAa.
AMIITUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUS.



Tpancopmarop. IIpousBoacTBo, mepemadya M MOTPEOJICHHE DICKTPUYECKOHM SHEPrUM.
OKOJIOTUYECKME PUCKM TpU  HPOU3BOACTBE  3JIeKTpodHepruu. KynbTypa  HCIIOJIB30BAaHHUSA
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HH.

TexHuueckue ycTpolcTBa U NMPAKTUYECKOE NPUMEHEHME: JIEKTPUUYECKUA 3BOHOK, T€HEPATOp
IIEPEMEHHOT0 TOKA, JIMHUM 3JIEKTponepeiay.

Jlemoncmpayuu

HccnenoBanune mnapaMeTpoB KoseOaTeNbHONW cHUCTEeMbl (MPYKUHHBIM WM MaTeMaTHYeCKHi
MasITHUK).

HabGnronenue 3aryxaromnux Kojie0aHui.

HccnenoBaHue cBONCTB BIHYX/IEHHBIX KOJI€OaHUH.

Habmioienue pesonanca.

CB00OOHBIC PJIEKTPOMArHUTHBIEC KOJICOaHUsI.

OcmumnorpaMMbl — (3aBUCMMOCTH ~ CHJIBIL  TOKa M HalpsDKeHWsT OT  BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc mnpu mnocinenoBaTebHOM COEIMHEHUHM pEe3UCTOpa, KaTyIIKHM WHAYKTUBHOCTH U
KOHJIEHCATOopA.

Mopenb TUHUY 3IIEKTPOIEPEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

HccnenoBanue 3aBUCMMOCTH TEpUOJa MabIX KOJeOaHUM Irpy3a HA HUTU OT JJUHBI HUTU U
Macchl Ipy3a.

HccnenoBanue mepeMEHHOIO TOKa B LENHU W3 MOCIEI0BATENbHO COCIMHEHHBIX KOHJIEHCATOPA,
KaTyILKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMaAZHUmMHbLE 60JIHbL

Mexanuueckue BOJIHBI, ycioBUs pacrpoctpaHenus. Ilepuoa. CkopocTs pacnpocTpaHEHUs U
JuHa BosiHBL. [lomepeunsie u mpoonbHbIe BONHBL. MHTepdepeHuns u nudpakius MEeXaHUYECKUX
BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

ONEeKTpOMarHUTHbIE BOJHBL. YCIIOBUS M3JIy4YeHHUs] D3JICKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHrtanus BekTopoB E, B, V B anexTpomarautHoil BosHe. CBOICTBa 3J€KTPOMArHUTHBIX BOJIH:
OTpakeHUe, MpEIOMIIEHHUE, MOJIsIpU3ays, nudpakims, uHTEephEepeHITHSI. Cxopoctb
JIEKTPOMAarHUTHBIX BOJIH.

[IIkana 371eKTPOMAarHUTHBIX BOJIH. [I[puMeHeHe 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpyHIMIIBI paguOCBs3U U TeIEBUACHUA. Paguonokanmys.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKaroIIel Cpeibl.

TexHuueckue yCTpONCTBA M NPAKTHUYECKOE IPUMEHEHHE: MY3bIKAJIbHBIE HWHCTPYMEHTHI,
yIbTPa3ByKOBasl IMarHOCTUKA B TEXHUKE U MEIULIMHE, pajap, paluoNpuéMHIK, TEIEBU30p, AHTEHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue 1 paclpoOCTPaHEHHUE MONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUYHUK 3BYKa.

Habmonenue oTpaxeHus U MPEOMICHUS MEXaHUYECKUX BOJIH.

Habmoienue nnrepdepeHnu v AMPpakiud MEXaHMUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

Hab6nronenue cBs3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOM M 4aCTOTOM KoJIeOaHUH.

HccnenoBaHue CBOMCTB AJIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHE, NPEIOMIIEHHE, MOJSIPU3ALNS,
mubpakus, MHTepQEepeHIus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsmonrHeiHOE pacnpoCTpaHEHUE CBETAa B OAHOPOIHOM cpere. Jlyu
cBeTa. ToueuHblli HICTOYHHK CBETA.

OtpakeHue cBeTa. 3aKoHbI OTpakeHus cBeTa. [locTpoeHne n300paXkeHNH B MIIOCKOM 3epKalie.

[Tpenomnienue cBeTa. 3aKOHBI MpPEIOMIICHHUS CBeTa. AOCONIOTHBIN MOKAa3aTeNb MPETOMIICHHS.
[TonHnoe BHyTpeHHee oTpaxkeHue. [IpeaenbHbIil yroia moJIHOrO BHYTPEHHETO OTPAKCHUS.

Hucniepcus cBera. CoxkHbIH cocTaB 6eoro cera. L{Ber.



Cobuparomue U paccenBaromue JUH3bl. ToHKas jauH3a. POKYCHOE PACCTOSHUE M ONTHYECKast
cuiia TOHKO# mH3bl. [locTpoenne n300paxeHnii B COOMPAIOLINX U PacCceHBAIOIIUX JTUH3aX. Popmyra
TOHKOM JIMH3EL. Y BeJIMUEHHE, TaBaeMoe JTHH30H.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. UHrepdepenuns cera. KorepeHTHbIE MCTOUHUKHU. YCIIOBUS HAOJIIOJICHUS
MaKCUMYMOB U MHHHMYMOB B HMHTEP()EPEHLMOHHON KapTHHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HCTOYHUKOB.

Hudpakuus cera. JudpaknuonHas pemeéTka. YciaoBue HAOMIOIEHUS TIaBHBIX MaKCHMYMOB
IpY NaJIeHUM MOHOXPOMATHUYECKOTO CBETA Ha TU(PAKIIMOHHYIO PELIETKY.

ITonspuszanus ceera.

TexHuueckue ycTpoHCTBA M IPAKTUYECKOE IPUMEHEHHE: OYKH, Jyna, QoToannapar,
NPOCKIIMOHHBIN ammapar, MUKPOCKOII, TEJIECKOI, BOJOKOHHAs ONTHKA, NU(PPAKIMOHHAS pPEUIETKa,
HOJIIPOU .

Jlemoncmpayuu

[TpsaMonuHeiHOe pacipocTpaHeHHEe, OTPAXKEHUE U IpesoMiieHne ceeta. OnTudyeckue npudopsl.

ITonHoe BHyTpeHHEE OTpaxkeHue. Mojienb CBETOBOAA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

HabGnronenue naTephepeHITNN CBETA.

Habmonenue nudpaknuu cera.

HaGnronenue nucnepcuu cBeTa.

ITonmy4yenue cekTpa ¢ HOMOLIBIO PU3MBL.

[Tony4yeHue criekTpa ¢ HOMOIIBIO AU(DPAKIIMOHHON PEIIETKY.

Habumronenune nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne nokasaresns IpesioMICHUS CTEKIIA.

HccnenoBanue CBOWCTB M300paKEHUH B JIMH3AX.

Habmronenue qucniepcuu certa.

Pa3nen 6. OcHOBBI crieUAIBHONH TEOPUH OTHOCHUTEJIbHOCTH

['paHunbl NPUMEHMMOCTH KJacCM4eckol MexaHuku. llocTynaTel crnenuanbHOM Teopuu
OTHOCHUTEIILHOCTH: MHBAPHUAHTHOCTh MOYJISl CKOPOCTH CBETA B BaKyyMe, IPUHIIUI OTHOCUTEIILHOCTH
OWHIITEHHA.

OTHOCUTEIHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKPAIIEHUE JUTHHBI.

DHeprusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MacChl ¢ PHEPTUEH U UMITYIILCOM PEISITUBUCTCKON YaCTUIIBI. DHEPTHS TTOKOSI.

Pa3nen 7. KBantoBas pusuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®oronsl. ®opmyna [lnanka cBs3u sHepruu (HOTOHA C €r0 YACTOTOM. DHEPrHsi U UMITYIBC
dboToHa.

OtkpeiTue U uccienosanue ¢orodddexra. Onbitel A. I'. CroneroBa. 3akons! Gorodddekra.
VpaBuenne DitnmTeitHa 1751 hoTodddekta. «KpacHas rpanuiay Gorodddexra.

Hasnenue ceera. OnbiTel [1. H. JIebenena.

XHUMHYECKOE JIEHCTBUE CBETA.

TexHuueckue yCTpOHCTBA W MpaKTUYECKOe MpHUMEHEHHe: (OTO3IEMEHT, (HOTOAATUHK,
CoJIHEUHas OaTapesi, CBETOIUOI.

Llemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETo GpoTorddexra.

CBeToauoI.

Conneunas Oatapest.

Tema 2. Cmpoenue amoma



Monenps aroma Tomcona. OnbiTel Pesepdopaa no paccesnuto o -yactuil. [lnanerapuas Moaenb
atoma. [Toctrynatsl bopa. znydenue u nornomieHre GoTOHOB MPH MEepPexoJie aToMa ¢ OAHOTO YPOBHS
SHepruu Ha npyrou. Buael cnektpoB. CHIEKTp YpPOBHEN SHEPTUU aTOMa BOJIOPO/IA.

BonnoBssle cBolicTBa yactuul. Bosnsl ne bpoiinsa. KopnyckynsipHO-BOJHOBOW Tyaan3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: CIIEKTPAJIbHBIN aHaIu3 (CIEKTPOCKOI),
Ja3ep, KBAaHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopenb onbiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmroienue inHedvaTbIX CleKTPOB U3ITyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Habmonenue nuneiyaToro crexkTpa.

Tema 3. Amomnoe aopo

OKCHEPUMEHTBI, JT0OKA3bIBAIOLINE CJIOKHOCTh CTpPOeHUs sapa. OTKpbITHE PaJHOaKTUBHOCTH.
OmnsiTel Pe3epdopaa mo ornpenenaeHunio coctaBa paInoakTUBHOro u3nydenus. CoiicTBa anbda-, 6era-,
ramMmma-u3Jly4eHus. BiausHue paiioakTUBHOCTH HA KUBBIE OPTraHU3MBI.

OtkpeiTHe TpoTOHAa U HeWTpona. Hykionnas mozens sigpa ['eiizenbepra—lBanenko. 3apsia
anpa. MaccoBoe uucino sigpa. M30Tomnst.

Anbda-pacnaa. DIEKTPOHHBIH M TO3UTPOHHBIN Oera-pacman. l'amma-uznmydeHue. 3aKOH
paZMOaKTHBHOTO pacraja.

OHeprus cBs3M HyKJIOHOB B sijipe. SlnepHble cuiibl. JledekT Macchl sapa.

Snepusle peakuuu. [lenenue u CUHTE3 SIED.

SAnepublil peaktop. TepmosinepHblii cunTe3. IIpoGneMbl U MepCreKTUBBl AEPHON SHEPreTUKH.
DKOJIOTMYECKHE aCTIEKTHI SIEPHON SHEPTeTUKU.

OneMeHTapHble YacTHIbl. OTKPBITHE TO3UTPOHA.

MeToap! HaOIIOISHHSI U PETUCTPAIIUH SJIEMEHTAPHBIX YacTHII.

dyHnaMeHTanbHbIE B3auMoecTBUs. EquHCTBO (hr3nyeckoit KapTHHBI MHpa.

TexHUYeCKHEe YCTPOHCTBA M TPAKTUYECKOE IPUMEHEHHEe: JO03UMETp, Kamepa BuibcoHa,
SAJIEPHBIN peakTop, aTOMHas boMOa.

Jlemoncmpayuu

Cy€TunK MOHU3UPYIOIIUX YaCTHULL.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomul

HccnenoBanue TpeKoB YacTHIL (10 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH

Oransl pa3BUTHA acTpoHOMUHU. [IpuKiIagHOEe 1 MUPOBO33pEHUYECKOE 3HAUYCHHE aCTPOHOMHUH.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spkue 3BE3/bl, MJIAHETHI, UX BUAUMOE JIBHKEHHE.

Conneynas cucrtema.

Connue. ConHeuHas akTUBHOCTh. VMcrounuk sHeprun CosHIa M 3BE31. 3BE3/bI, UX OCHOBHBIE
XapakTepUCTUKH. JlmarpaMma  «CHIEKTpaJIbHBIA  KJacc CBETHUMOCTB». 3BE3JbI  TJIABHOU
NIOCJIEA0BATENBHOCTH. 3aBUCHUMOCTb «Macca — CBETUMOCTBY» JUIsl 3BE3]1 IVIABHOM MOCIIEA0BATEIBHOCTH.
Buytpennee crpoenue 38E311. CoBpeMEHHbIE MPECTABIECHUS O IPOUCX0XKIEHUH U 3Botonuu CoHila
Y 3BE3/1. DTallbl )KU3HU 3BE3].

Mnineunsii Iyt — Hama [Namaktuka. [lTonmoxenune u nerxkenue Connua B [Mamaktuke. Tumnbt
rajJlakTuK. PannoranakTiuky v kBazapel. YEpHbIE IBIPHI B siipax rajlakTHK.

Bcenennas. Pacuiupenne Beenennoii. 3akon Xa06ia. Paz0eranue ranaktuk. Teopust bonpiioro
B3pbIBa. PenukroBoe n3iyueHue.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepeménnsie npobiaemMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus



Habmionennss HeBOOPYKEHHBIM TJ1a30M C MCIIOJIb30BAHUEM KOMIIBIOTEPHBIX HMPUIOKEHUN IS
OTIpeNieNIeHUs] TIOJOXKEHUsI HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC CO3BE3JHUs
CeBepHOro nomymapus 1 sipKue 3BE3/bI.

Habmonenus B Teneckon Jlynsl, maner, Mieunoro IlyTu.

O6o0maronee NoOBTOpPEeHNE

Ponb ¢u3uku M acCTpOHOMHUU B YKOHOMUYECKOW, TEXHOJOTHYECKOH, COMMATBLHOU M 3TUYECKOM
cdepax IeATENIbHOCTH 4YEJIOBEKa, POJib U MECTO (PU3MKM M aCTPOHOMHUHM B COBPEMEHHOW HayyHOH
KapTUHE MHpa, POJib (HU3NYECKON TeopuH B (POPMUPOBAHUH MPEICTABICHUNA O (PU3NYECKON KapTHHE
MHUpa, MECTO (U3MUECKOM KapTHHBI MHpa B OOIIEM psAy COBPEMEHHBIX €CTECTBEHHO-HAy4YHbBIX
MPEJACTABICHUI O IPUPOIE.

MexknpeaMeTHbIe CBS3H

N3yuenne kypca ¢usuku 0azoBoro ypoBHs B 11 Kiacce ocymiecTBisieTcss ¢ y4&€ToM
coJiepKaTeNbHbIX MEXIPEAMETHBIX CBA3EH ¢ KypcaMH MaTeMaTHKH, OMOJIOTHUH, XUMUH, reorpaduu u
TEXHOJIOTHH.

Mesicnpeomemnuvie nonamus, CBI3aHHbIE C U3yUYEHHUEM METO/I0B Hay4yHOI'O MO3HAHUS: SIBJICHUE,
HAYYHBIH (akT, TUMoTe3a, (U3MUECKas BEIWYMHA, 3aKOH, TEOpHWs, HAONIOIEHHE, SKCIEPUMEHT,
MOJIEJIMPOBAaHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHUE CUCTEMBl YpPaBHEHHM, TpPUTOHOMETpUYECKUE (DYHKLIHMU: CHHYC,
KOCHUHYC, TAaHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIAECTBO, BEKTOPBI U UX MPOEKIUH
Ha OCH KOOPAMHAT, CIOXKEHHE BEKTOPOB, IPOU3BOJHBIC 3JIEMEHTAPHBIX (QYHKLUHN, IPU3HAKU [10100Us
TPEYroJbHUKOB, ONpE/IeeHUe oAU IOCKUX GUryp U o0bEMa Tell.

buonozus: snexTpuyeckue sBIECHUS B JKUBOM IMPHUpPOAE, KojieOaTeNbHbIE ABMXKEHHS B >KMBOU
IIPUPOJIE, ONITUYECKUE SIBJIICHUS B KUBOU NIPUPOAE, ACUCTBUE Pallallii HA JKUBbIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKasi CTPYKTypa TBEPABIX TEJ, MEXaHU3MBbI
00pa30BaHUs KPUCTAIUIMYECKOM PeIIETKHU, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHuTHBIE TONMIOCA 3€MIIM, 3aJie)KM MArHUTHBIX pPyaA, (POTOChEMKA 3eMHOU
IIOBEPXHOCTH, NPEACKA3aHUE 3eMIICTPSACEHUM.

Texnonoeus: TMHAN QJICKTpoHEpeaayd, IreHeparop IEPEMECHHOIO TOKa, JJICKTPOABHUIATCIIb, HMHIYKIIMOHHASA

nevb, pajgap, paauonpuéMHUK, TeJIeBU30p, aHTeHHA, TeledoH, CBU-meub, MPOEKIMOHHBINA amnmnapaT, BOJIOKOHHAS
OIITHKA, COJTHEYHast OaTapesi.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenue yuebHOro mpeamera «dusnkay Ha ypoBHE cpeaHEero odmero oopasoBanus (0a30BbIN
YPOBEHB) JIOJDKHO OOECTEeYUTh JOCTHIKEHUE CIIEAYIONUX JHUYHOCTHBIX, METalpeIMeTHBIX |
MPEeIMETHBIX 00Pa30BaTEIbHBIX PE3YJIHTATOR.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yNbTaThl OCBOEGHUS yueOHoro mnpenMera «®Pu3nKa» JJODKHBI OTpaXkaTb
TOTOBHOCTb M CIOCOOHOCTh OOYy4aromMXcsi PYKOBOACTBOBATbCA C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIMEN JTHUYHOCTH, CUCTEMOM HEHHOCTHBIX OPHEHTAlWM, MO3UTUBHBIX BHYTPEHHUX YOEKICHHI,
COOTBETCTBYIOIIMX TPATUIMOHHBIM I[EHHOCTSM POCCHICKOTro OOIIeCTBa, pacIIMPEHUE >KU3HEHHOTO
OIbITa U ONBITA AEATEIBHOCTH B IPOLIECCE PEATU3ALMNA OCHOBHBIX HAIIPABICHHUN BOCIUTATEIBHOU
JIeATEIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpa’kIaHCKOro BOCIUTAHMSA:



c(OPMHPOBAHHOCTh T'PAXKIAHCKOW MO3UIMU 00yYaroIerocsi Kak akTUBHOI'O U OTBETCTBEHHOTO
YJIeHA POCCHIICKOTO OOIIECTBA;

OPUHIATHE TPAJUIMOHHBIX OOIIEYETIOBEYECKUX T'YMAHHUCTHYECKMX M JE€MOKPAaTUYECKUX
IICHHOCTCIH;

TOTOBHOCTb BECTH COBMECTHYIO JESTEIbHOCTh B HHTEpecax TIpa)JaHCKOro oOIIecTBa,
y4acTBOBATh B CAaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHU3aliu;

YMEHHE B3aUMOJIEHCTBOBATh C COLIMATLHBIMA UHCTUTYTaMU B COOTBETCTBHHM C X (DYHKUUAMH U
Ha3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NIAaTPHOTHYECKOT0 BOCITUTAHUS

c(hOpMHUPOBAHHOCTH POCCUMCKON I'PaxTaHCKON UACHTUYHOCTH, TATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K IOCYJapCTBEHHBIM CUMBOJIAM, TOCTUKEHUSAM POCCHUICKUX YUYEHBIX B
obsacti (GU3UKH U TEXHUKH,

3) IyX0OBHO-HPABCTBEHHOI0 BOCIMTAHMS:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBEICHHUS;

CIOCOOHOCTh OIICHWBATh CUTYAIMIO W NMPHUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTHPYSACh Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCJIE B ACSITEILHOCTH YUEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJa B TOCTPOSHUE YCTOMUMUBOTO OYIYIIETo;

4)3¢TeTHYECKOro BOCIUTAHMUS:

HCTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYAs SCTETUKY HAyYHOT'O TBOPYECTBA, MPHUCYIIETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIIMTAHMSA:

MHTEpPEC K Pa3NUYHbIM cdepaM MpoPecCUOHAIBHON AESITeNbHOCTH, B TOM YHCIE CBSI3aHHBIM C
¢u3uMKOl W TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAaHHBIA BBIOOp Oynymieir mnpodeccuun u
pean30BbIBATh COOCTBEHHBIE )KM3HEHHBIE TUIAHBI,

TOTOBHOCTh W CIOCOOHOCTh K OOpa30BaHHIO M camMooOpazoBaHWI0 B oOnactu (pU3WKU Ha
MPOTSKEHUH BCEU KU3HU;

6) 3K0JIOrM4eCKOr0 BOCITUTAHUS S

c(OPMHPOBAHHOCTh  HKOJIOTMUECKOW  KYJIBTYphl, OCO3HAaHHE IJI00AJBHOTO  Xapakrepa
HKOJIOTMYECKUX MPOOIIeM;

IUIAaHUPOBaHKME M OCYILECTBIEHUE JEHCTBUI B OKpYKaloOIIeH cpeie Ha OCHOBE 3HaHUS Lieiel
YCTOWMYUBOTO PA3BUTHS YETIOBEUECTBA;

pacuIMpeHe OmbITa JIEATEIIbHOCTH HKOJOTMUECKOW HANpPaBICHHOCTH HAa OCHOBE HMMEIOIIUXCS
3HaHUU 10 PU3UKE;

7) HEHHOCTH HAYYHOT'0 O3HAHHUSI:

c(OPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHSA
bu3nUeckoil HayKu;

OCO3HAHHME IICHHOCTH HAYYHOW MIESTeIHbHOCTH, TOTOBHOCTH B IIpOLIECCe H3ydeHHs (HU3HuKH
OCYILECTBIIATh MMPOEKTHYIO U UCCIIEI0BATEIbCKYIO JeSITeIbHOCTh HHANBUIYAIBHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTebHbIE YHUBeEPCAJbHbIE YUeOHbIE 1eHCTBHUS
ba3oBble JJoruyeckue AeMcTBUA:

CaMOCTOSTENIbHO  (DOpMYyJTHUpPOBaTh UM  aKTyaJHU3WpOBaTh TMpoOJjeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPEAEIIATh LENN IeITEIbHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUU UX TOCTHIKEHUS,

BBISBIISITH 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B paCCMaTPUBAEMbIX (DU3UYECKHX SIBICHUSX;

pa3pabaThIBaTh IJIaH PEIICHHS MPOOJEeMbl ¢ Y4€TOM aHalM3a WMEIOIIUXCS MaTepUATbHBIX U
HeEMaTepHaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JESATEIbHOCTb, OIIEHMBATh COOTBETCTBUE pE3YJIHTATOB LIEJISM,
OILICHHUBATH pI/ICKI/I HOCHGI[CTBI/If/'I JACATCIIbHOCTH,



KOOPJIMHUPOBATh U  BHIMOJHATH pabOTy B YCIOBUSAX PEATbHOTO, BHPTYaTbHOTO H
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE NPU PEIICHUH KU3HEHHBIX MPoOIIeM.
ba3zoBble ucciienoBare/ibCKue 1eMCTBUA:

BJIa/IETh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATHSAMHI U METO1aMU (PU3MUYECKOI HAYKU;

BIIQJICTh HABBIKAMH y4eOHO-UCCIICIOBATEILCKOH M TIPOSKTHOW JESATETbHOCTH B OOJACTH
bu3MKH, CrOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IOMCKY METOJOB peUIeHHs 3ahad
(U3UYECKOTO COACPKAHUS, TPUMEHEHHIO Pa3IMYHBIX METO/IOB TTO3HAHHSI,

BJIQJIETh BHUJAMU JIEATEIbHOCTH [0 TOJYYEHUIO HOBOTO 3HAHMs, €ro HWHTEpPIpEeTaluH,
peoOpa30BaHUI0 U NMPUMEHEHHUIO B PA3JIMYHBIX YUYEOHBIX CUTYallUsIX, B TOM YHCII€ MPU CO3JaHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJISITH IPHYMHHO-CJICICTBEHHBIC CBSI3HM M aKTYJIM3UPOBATh 3374y, BEJIBUTATh TUTIOTE3Y €6
pellleHus, HaXOJUTh apryMEHTHI JJi JO0Ka3aTelIbCTBa CBOMX YTBEP:KACHUHU, 3a7aBaTh MapameTpbl U
KPUTEPUU PEIICHUS;

AHAIM3UPOBATh MOJYYCHHBIC B XOJ€ PEIICHUS 3a/la4l PE3yJIbTaThl, KpUTHUYECKH OIEHUBATh HX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a7aud B OOpa30BaTEIbHON JAEATEIHHOCTH, B TOM
YHClie IPU U3YYEHUU (DU3HKHY;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETh IEPEHOCUTH 3HAHUSA 10 (PU3UKE B MPAKTUUECKYIO 001aCTh )KU3HEEATEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOXObI U PEIICHHUS,

CTaBUTh MPOOIEMBI U 33]]a4H, JONYCKAIOIINE ATbTePHATUBHBIC PEILICHUSI.

Padora ¢ undpopmanmeii:

BJIQJIETh HABBIKAMHU TMONy4YeHUs HWHGOpMaluuu (U3HUECKOTO COJEp)KaHUS U3 HCTOYHUKOB
pPa3HBIX THUIIOB, CAMOCTOSITEIILHO OCYIIECTBIISTh MOUCK, aHAIN3, CUCTEMATU3AIMIO0 U UHTEPIPETALIUIO
uH(pOpMaIIUU PA3IMYHBIX BUIOB U (JOPM MPEIACTABICHUS;

OIICHUBATH JIOCTOBEPHOCTH MH(OPMAITNH;

UCIIONIb30BaTh CPEACTBAa MH(OPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHUH B pEIICHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 337a4 C COOJIOJICHHEM TpeOOBaHMIA
DPTrOHOMUKHU, TEXHUKU OE30MAaCHOCTH, TUTHEHBI, PECYPCOCOEPEIKEHUs, MPABOBBIX M STHUYECKUX HOPM,
HOpM MH(POPMAIIMOHHOM 0€30MacHOCTH;

CO3/aBaTh TEKCThI (PU3UYECKOTO COJEpKaHUs B PA3IUYHBIX QopMaTax ¢ y4€TOM Ha3HAuCHUs
uHpOpMAIlMM W  TEJCBOM AyJAWTOPHH, BBIOWpAas ONTHUMAIBHYIO (OpPMY TIPEICTABICHUS H
BU3YaIH3aIUH.

KoMMyHuKaTHBHBIe YHHBepcalbHble Y4eOHbIe el CTBHA:

OCYIIECTBIISITH OOIIEHHNE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMU JEATEITHHOCTH;

pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYalluid U CMATYATh KOH(IMKTEHI;

pa3BEPHYTO U JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAHUEM S3BIKOBBIX CPEJICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW U MHMBHU1yaIbHON paboThI;

BbIOMpaTh TEMAaTUKYy M METOJAbl COBMECTHBIX JAEUCTBUH C Y4YETOM OOIIMX HWHTEPECOB H
BO3MOXKHOCTEH KaX/10T0 YIeHa KOJUIEKTHUBA;

IMPUHHUMATh OCIIN COBMECTHOH ACATCIIBHOCTH, OPTaHNU30BBIBATE U KOOPAWHUPOBATH )IGfICTBI/ISI 110
e€ JOCTM)KEHUIO: COCTABIIAThH IUIAH JEMCTBUH, paclpelessiTh pojid ¢ y4€TOM MHEHUH Y4aCTHHKOB,
00cyXJ1aTh pe3yibTaTbl COBMECTHOM paboTHI;

OLIEHUBATh KAa4eCTBO CBOETO BKJIaZa M KaXJOTO YYaCTHHKA KOMaHIbl B OOIIUI pe3ynbTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

npejUlaraTb HOBBIE TPOEKTHI, OLEHHBATh HJIEU C TO3UIUH HOBHU3HBI, OPUTMHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHICCTBJIATH MO3UTUBHOC CTPATCTUYCCKOC MOBCACHUC B PA3JIMYHBIX CUTYyAUUAX, HNPOSABIIATH
TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.



PerynsiTuBHbIE YHUBEpPCAJIbHBIE YUeOHbIE 1eiiCTBUSA
Camoopranuzanus:

CaMOCTOSITENIbHO OCYILIECTBIIATH [MO3HABATEJIbHYIO JEATEIbHOCTh B oO0nactu GU3MKH U
ACTPOHOMHUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIHUPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSTENIbHO COCTABJATh IUIAH pEHIEHUS PACUETHBIX M KAdyeCTBEHHBIX 3a]ay, IUIaH
BBITIOJTHEHUS MPAKTUYIECKOM PabOTHI ¢ yU4ETOM MMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH H
MPEAIOYTEHU;

JIaBaTh OIEHKY HOBBIM CUTYaIIHSsIM;

pacuupsaTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUI;

JIeNIaTh OCO3HAHHBIM BBIOOpP, APTYMEHTHUPOBATH €ro, OpaTh HAa CceOS OTBETCTBEHHOCTH 3a
pElLICHHUE;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (OPMUPOBAHUIO U MPOSBICHUIO 3PYIUIUU B 00JacTH (PU3UKHU, TMOCTOSHHO
MOBBIIIATH CBOM 00Pa30BATENbHBIN U KYJIbTYPHBIH YPOBEHbB.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIH HHTEJVIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYyalllsiM, BHOCUTb KOPPEKTHUBBI B JESATEIHHOCTb, OIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BIIQJICTh HABBIKAMHU IO3HABATEIHLHON pe(IIEKCUU KaK OCO3HAHHUS COBEPINAEMBIX JEUCTBHU U
MBICJIUTENIbHBIX MPOLECCOB, X PE3YIbTATOB U OCHOBAHHUIA;

MCIIOJIH30BATh MPUEMBI pedIIeKCHH JIJIsl OIICHKU CUTYyaIluH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO ITPUHUMATh PELICHHUS 110 UX CHIXKEHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€ PE3YJIHTATOB JIEATEIbHOCTH;

MPUHUMATH ce0sl, MOHNMAsi CBOM HEIOCTATKU M IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YJIHTATOB JIEATEIbHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B mporecce MOCTMKEHUS JTMYHOCTHBIX PE3yJIbTATOB OCBOCHUS IMPOTPAMMBI MO (PU3UKE IS
YPOBHSL CpeqHEro oOIIero o0pa3oBaHUA Yy OOYyYalOUIMXCS COBEPLICHCTBYETCS AMOLMOHAIBHBIH
WHTEJUICKT, MPEe/Ioiaramuii copMupoBaHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOMIETO CIIOCOOHOCTh IMOHUMATh CBOE HMOILMOHAIBHOE COCTOSIHHE,
BUJICTh HAIPABJIEHUs Pa3BUTHSI COOCTBEHHOM SMOIMOHAIBHOU c(hephl, OBITH YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHHUSI, BKIIFOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NMPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TMOBEJIECHHME, CMOCOOHOCTh aJalTUPOBATHCA K DMOIMOHAIBHBIM H3MEHEHUSM U TPOSBIATH
THOKOCTB, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIIEHUE K JOCTHKEHHUIO 1IeJIA U YCTIEXY, ONITHMU3M,
WHULIMATUBHOCTh, YMEHUE ACHCTBOBATh UCXO/I U3 CBOMX BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIMOCOOHOCTh TOHUMATh SMOIMOHAIBHOE COCTOSTHUE JPYTHX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COTIEPEKUBAHHIO;

COITMAIbHBIX HAaBBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTH BBICTPAMBATh OTHOIIEHUS C JPYTrUMU
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3periaTh KOHQIUKTHL.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyudenus B 10 kJjacce npeiMeTHbIE pe3yjbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JEMOHCTPUPOBaTh Ha MpHUMEpax pojidb U MecTo (U3UKK B (POPMHUPOBAHUM COBPEMEHHOM
HAayyHOW KapTUHBI MHpa, B Pa3BUTHUM COBPEMEHHOM TEXHUKM M TEXHOJOIHM, B INPaKTUYECKOU
JIeITEILHOCTH JIIOACH;

YYUTBIBATh T'PAHUIIBI NMPUMEHEHHUS M3YYEHHBIX (DU3MYECKHX MOJEJei: MarepuajbHas TOYKa,
MHepLHabHasl CUCTEMA OTCUETA, aDCOIIOTHO TBEPJIOE TEJIO, UICANBbHBIN I'a3, MOJIEIN CTPOCHHUS Ia30B,
KHUJIKOCTEH U TBEPABIX TEJ, TOUCUHBINA IEKTPUUECKHUM 3apsi IPU PelIeHUH PU3UUECKUX 3a/]1a4;

pacrno3HaBath (U3HUECKHUE SBICHUS (ITPOILIECCHI) M OOBSICHATHh UX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KUHETUUECKON TEOPUM CTPOEHMS BEILECTBA M DSJIEKTPOJUHAMMKH: PaBHOMEPHOE H



PaBHOYCKOPEHHOE NMPSMOJIMHEHHOE JABIKEHHE, CBOOOIHOE MaJCHUE TN, ABIKEHHE IO OKPYXHOCTH,
UHepIys, B3auMoneicTBue Ten, auddy3us, OpOyHOBCKOE IBMKEHUE, CTPOCHHE >KHUIKOCTEH u
TBEPIBIX TeJ, M3MEHEHHEe O0bEMa Tel NpU HAarpeBaHUM (OXJIAXKAECHUH), TEIJIOBOE paBHOBECHE,
UCIIapeHue, KOHIEHCAlys, IJIaBJIeHUE, KPUCTAIUIM3ALMs, KUIIEHUE, BIaXKHOCTh BO3/1yXa, IIOBBILICHHUE
JIaBJICHUS T'a3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBSA3b MEXAY ITapaMeTpaMH COCTOSHUS ras3a
B U30IIPOLIECCAX, NEKTPU3ALMs TeJl, B3aUMOJCHCTBUE 3aps/I0B;

OIKCBIBATh MEXAHWYECKOE JBM)KEHUE, UCIONb3Ys (pU3MUECKUe BEIMUYMHBI: KOOpAMHATA, MyTb,
HepeMelleHre, CKOPOCTh, YCKOPEHHE, Macca Tela, CHJla, UMIYJIbC Teld, KMHETHYECKas SHeprus,
NOTEHIMAJbHAsL HHEpPIus, MeXaHWdeckas pabdora, MeXaHWYecKas MOLIHOCTb, IIPU OINUCAHUU
NPaBWIBHO TPAKTOBATH (PU3MUYECKUI CMBICI MCHOJB3YyEeMBIX BEIWYHMH, UX O0003HAYCHUS U EAMHUIB,
HaXOAUTh (POPMYJIbl, CBSA3bIBAIOILNE JAHHYIO (U3NYECKYIO BEJIMUUHY C APYTUMH BEJIMUYUHAMY;

OIMCHIBATh M3yYCHHBIEC TEIJIOBBIE CBOIMCTBA TENl M TEIUIOBBIC SIBICHUS, UCIONIB3YS (hU3HUYECKHE
BEJIMYMHBL: JABJICHUE Ia3a, TeMIepaTypa, CPeAHssl KHHETHYeCKas SHEPrusl XaoTUYECKOro JBHKEHHUS
MOJIEKYJI, CPEJHEKBaJgpaTU4yHasi CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSSI SHEPrus,
pabota rasza, K03(pGULUUEHT MOJIE3HOI0 ACUCTBUS TEIUIOBOIO JBUraTellsl; NPU ONUCAHUU NPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYHMH, UX O003HAUCHHS U €IWHUIIBI, HAXOIUThH
(bopMyIIbl, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIUYHHY C APYTUMH BEIHUUHAM;

ONMCHIBATh HU3YYEHHbIE DJEKTPUUYECKHE CBOMCTBA BEIIECTBA M DBJIEKTPUUECKHUE SIBJICHUS
(mporecchbl), UCHONb3ysd (U3MUYECKUE BEIMUMHBI: JIEKTPUUECKUI 3apsl, 3JIEKTPUYECKOe II0JIe,
HaNpsDKEHHOCTD T10JIsI, MOTEHLIMAJ, Pa3HOCTh MOTEHLIMAJIOB; MPU ONKUCAHUU IPAaBUIBHO TPAKTOBATh
(Gu3n4ecKuil CMBICI UCIOJIb3YEMbIX BEIMYMH, UX O0O03HAUYEHUS M €JUHMILbI, YKa3blBaTh (HOPMYJIb,
CBS3BIBAIOIME JAHHYIO (PU3HUECKYIO BEIMUUHY C APYTUMHU BEIMUYNHAMU;

aHaJM3UpOBaTh (PU3MUECKHE MPOLECCHl M SBJICHUSA, MCIONB3Ys (U3MUECKUEe 3aKOHbI U
OPUHLMIIBL  3aKOH BceMupHoro Tsiarotenus, |, Il u Il 3akonsr HbroToHa, 3akoH coXxpaHEHUs
MEXaHUYECKOM HHEpPruu, 3aKOH COXPAHEHUS HMIYJbCa, NPUHLMII CYNEPHO3ULUU CUJI, MPUHIMII
paBHONpAaBUsS HHEPLUATIBHBIX CHCTEM OTCYETA, MOJEKYJISAPHO-KMHETUUYECKYI0 TEOPUIO CTPOEHUs
BEILIECTBA, Ia30BbI€ 3aKOHBI, CBA3b CPEe/IHEN KHHETHUYECKOW SHEPryH TEIIOBOIO JIBUKEHUS MOJIEKYII C
a0COIOTHOW TemIepaTypo, MEpBbIM 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHEHUs AIJIEKTPUUYECKOIO
3apsna, 3akoH KynoHa, mpu 53TOM pasznuyaTh CJIOBECHYK (OPMYJTUpPOBKY 3aKOHa, €ro
MaTeMaTUYeCKOE BhIPAXKEHUE U YCIOBUS (IpaHUIlbl, 0071acTH) TPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE HPUHIMIbBI JACUCTBUS MAIIMH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB;
pa3auyaTh yCIOBHUS MX O€30MaCHOTO MCMOIb30BaHMUS B TIOBCETHEBHOM KU3HU;

BBIMOJIHATh OKCIIEPUMEHTBI 110 HCCIIEOBAHUIO (U3UUECKUX SBJICHUH M MPOLECCOB C
MCIIOJIb30BaHUEM NPSAMBIX U KOCBEHHBIX U3MEPEHUH, MpU 3TOM (HOPMYIUPOBATH MpodiieMy/3afady u
TUIOTEe3y Y4eOHOro SKCIEepUMEHTa, COOMpaTh YCTAHOBKY M3 MPEUIOKEHHOrOo O0OpYAOBaHUS,
IIPOBOAMTH OMBIT U OPMYIUPOBATEH BHIBOIBI;

OCYILECTBIIATh MPSIMbIE U KOCBEHHBbIE M3MEpPEeHMs (U3NUECKUX BEIMYHUH, MPU 3TOM BBIOMpPATh
ONTUMAJIBHBIA CIIOCOO HM3MEpPEHMs] M MCIIONIb30BATh M3BECTHBIE METOJbl OLEHKHU MOTPEIIHOCTEN
U3MEPEHHUI;

UCCJIEIOBaTh 3aBUCHMOCTH MEXIy (U3NYECKUMH BEIMYMHAMU C HCIIOJIb30BAHUEM MPSMBIX
U3MEpEeHul, TpU H3TOM KOHCTPYHPOBAaTh YCTAaHOBKY, (DMKCHPOBATh pPE3YyIbTaThl MOITYYEHHOU
3aBHCHUMOCTH (PM3WYECKHX BEJIMYMH B BUJE TaOnuIl U TpaduKoB, JeiaTh BBIBOJABI IO pe3yibTaTaM
UCCIIEJOBAHMSI;

coOuro1aTh MpaBwila OE30IIaCHOTO TpyJa IpU MPOBEAECHUH HCCIEIOBAHUN B paMKax y4eOHOro
OKCIEPUMEHTa, Y4eOHO-UCCIEeIOBATEIbCKOW U MPOEKTHOM JEATENIbHOCTH C HCIOJIb30BaHUEM
W3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYIOBAHMUS;

pemiatb pacy€THbIe 337a4Y C SIBHO 33/JaHHON (U3UYECKON MOJIENbIO, MCIONB3Ys (hru3nyecKue
3aKOHBI ¥ TIPUHIUIIBL, HA OCHOBE aHAJIM3a yCJIOBHS 3a7jaud BEIOMpATh (PU3UUYECKYIO MOJIENb, BBIIENSTh
¢u3nueckue BETMYUHBI U (QOPMYINbI, HEOOXOAUMBIE i €€ pelleHHs, MPOBOAMTH pacuéTsl U
OILICHUBATh PEAIbHOCTb MOJIYYEHHOTO 3HaYeHUsI (PU3NUECKON BETHUNHBI,

pelmaTe KauyeCTBEHHBIE 3aJauyM: BBICTpaMBaTh JIOTUYECKHM HENPOTHUBOPEUYMUBYIO LIEMOYKY
paccyKIEeHUI C OIIOPOM Ha N3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUECKUE SABICHMUS;

UCIIOJIb30BaTh NPU PELICHUH Y4eOHBIX 3a7]au COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTHU IS
NIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIpPETAlMd M HNPEACTaBICHUs Y4eOHOW M Hay4YHO-TIONYJISPHOM



UHpOpPMAaLUY, TOTYYEHHOW W3 pa3IMYHBIX MCTOYHUKOB, KPUTHUECKH AHATU3UPOBATH IMOIYYAEMYIO
UH(POPMALIUIO;

IPUBOJHUTH NIPUMEPHI BKIIAAAa POCCUMCKHX M 3apyOeKHBIX yUEHBIX-(HU3UKOB B PAa3BUTHE HAYKH,
00BSICHEHHUE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTUH;

UCTIONIb30BaTh TEOPETUYECKHE 3HAHHMSA MO (U3MKE B MOBCEIHEBHOM XM3HM ISl OOeCTeueHus
0€30MaCHOCTH TpH OOpameHnH ¢ NpUOOpPaMU M TEXHUYECKHMMM YCTPOMCTBAMHM, JJISI COXpaHEHHUS
3JI0POBBSI U COOJIIOICHHSI HOPM 3KOJIOTHYECKOTO TTOBECHNUS B OKPY’KAIOIEH cpene;

paboTaTh B TpymIe C BBIIOJHEHHWEM pa3IMYHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh PadOTy
TPYIIBI, PAMOHAIBHO PACIIPENENATh 003aHHOCTH U IJIAHUPOBATH JICSTEIBHOCTh B HECTAHAAPTHBIX
CUTyallusX, aJeKBAaTHO OICHMBATh BKJAJ KaXJOTO M3 YYaCTHUKOB TPYNIbl B pELICHHUE
paccMaTpruBaeMoi mpoOIeMBl.

K konny oOyuenuss B 11 KkJacce mpeaIMeTHbIE pe3yJbTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JEMOHCTPUPOBAaTh Ha MpPHUMEpax poJib U MecTo (u3uku B (OPMHUPOBAHUU COBPEMEHHOM
HAay4YHOM KapTHHBI MHpA, B Pa3BUTUM COBPEMEHHOM TEXHMKM W TEXHOJIOTMM, B IPAKTUYECKOU
NeSITebHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3MUECKOM KapTUHBI MUDA;

YUUTBHIBaTb  IPAaHULbl MPUMEHEHMsS] HU3YYEHHbIX  (U3MUYECKUX  MOJENEH:  TOYEUHBIH
JNIEKTPUYECKUI 3apsl, JIyd CBETa, TOYCUHBIM MCTOYHUK CBETA, SAEpHAas MOJENb aTOMa, HYKJIOHHAs
MO/JI€JIb ATOMHOTO sJipa P peLIeHNH (PU3NUECKUX 3ajay;

pacrio3HaBaTh (U3MYECKUEe sBJICHHs (TMpoLecchl) U OOBACHATH MX Ha OCHOBE 3aKOHOB
DIIEKTPOAMHAMUKMA W KBAaHTOBOW (DM3MKH: DIEKTpUYECKas MIPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MArHUTHOE JAEUCTBUS TOKA, B3aUMOJIEHCTBUE MATHUTOB, MIEKTPOMAarHuTHasi UHIYKLU,
JIIICTBME MAarHUTHOTO IOJII Ha IMPOBOJAHMK C TOKOM W ABWXKYIIMHCA 3apsll, 3JE€KTPOMarHUTHbHIE
KosleOaHHUs M BOJIHBI, HPSIMOJIMHEHHOE paclpoCTpaHEHHE CBETa, OTPaKEHHE, IMPEeJOMIICHHE,
uHTEephepeHIrs, TUPpaKIus U MOISAPU3AH CBETa, JUCIEPCUs CBETa, (HOTOAIEKTpHUECK (et
(poToaddexT), cBeToBOE MAaBICHHME, BO3HUKHOBEHHME JIMHEHYAaTOro CIEKTpa aToMa BOJOPOAA,
€CTECTBEHHAsl U UCKYCCTBEHHas pal0AKTHUBHOCTb;

ONHUCBHIBATh M3YYEHHBIE CBONCTBA BeIIECTBA (AJIEKTPUUYECKHE, MAarHUTHbIE, ONTHYECKHE,
AIIEKTPUYECKYIO TPOBOJUMOCTD PA3IUYHBIX CpPEl) M 3JIEKTPOMAarHUTHbIE SIBIE€HUSA (IIPOLECCHI),
UCTONB3Ys (PU3NYECKHE BEIMUYMHBI: IEKTPUUECKUI 3aps]], cujia TOKA, SJIEKTPUUECKOe HAIpPsKEHHE,
AIIEKTPUYECKOE COIMPOTHUBIIEHUE, PA3HOCTh IOTEHLMAJOB, 3JEKTPOJABMXKYIIas cuia, paboTra TOKa,
MHAYKIIMS MarHuTHOro MoJjs, cuia Ammepa, cuna JIopeHna, MHAYKTHMBHOCTb KaTyILKH, 3HEPTHUs
AIIEKTPUYECKOTO MU MArHUTHOTO IOJIEH, NEPUOA U 4YacToTa KosieOaHuil B KoieOaTeJbHOM KOHTYpE,
3apsl M CWJa TOKa B TIIPOLECCe TapMOHMYECKHX 3JEKTPOMArHUTHBIX KosiebaHuH, (oKycHoe
paccTosiHWE U ONTHYECKas CUJIa JIMH3bI, IPU ONMMCAHUU MPABUIIBHO TPAKTOBATH (PU3NYECKUI CMBICI
UCTIOJIb3YEMbIX BEJIMYMH, UX 0003HAYEHUS U €JMHUILIbI, YKA3bIBaTh (POPMYIIbI, CBS3BIBAIOLINE TAHHYIO
(bu3HYECKyI0 BEIMYMHY C APYTUMU BEJINYUHAMM;

OIKCHIBATh M3YYEHHBIE KBAHTOBBIC SIBIICHUS U IPOLECCHI, HCIONB3Ys (PU3MUYECKHE BEINYHMHBI:
CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETA, SHEPrus W UMIYJbC (OTOHA,
Nepuoj IoJypacnaza, SHEprus CBSA3M ATOMHBIX SJ€p, IPU OMNHMCAHMM NPABWIBHO TPaKTOBAaTb
bu3nyecKuil CMBICT MCHOJB3YEMbIX BEJIWYMH, UX O0003HAUECHUS U €IUHMIIBI, YKa3bIBaTh (POPMYJIBL,
CBSI3BIBAIOIIME JIAHHYIO (DPM3WYECKYIO0 BEJIMYMHY C JAPYTUMH BEIMYMHAMHU, BBIUUCISATH 3HAUYEHUE
(U3UYECKON BETMYUHBL;

aHaTM3UpPOBaTh (PU3MUECKHE TMPOLECCHl M SBJICHUS, HCIONB3Ys (PU3MUECKUE 3aKOHBI U
OPUHLIMIBL: 3aKOH OMa, 3aKOHBI IOCJIEI0BATENBHOIO U MapalljIeIbHOIO COEAMHEHUS MTPOBOJAHHUKOB,
3akoH  JDxoyns—JleHna, 3aKkoH  JJEKTPOMAarHUTHOM  MHAYKIMM, 3aKOH  IPSIMOJIMHEWHOTO
pacrpoCTpaHEHHUs] CBeTa, 3aKOHbl OTPAXKEHHsI CBETa, 3aKOHBI MPEJOMJICHUS CBETa, YypaBHEHHE
OnHmreitHa 1 GoTorddexTa, 3aKOH COXpaHEHHs SHEPrHH, 3aKOH COXPAHEHHUS HMITYJIbCa, 3aKOH
COXPaHEHHs DJICKTPUUYECKOTO 3apsd, 3aKOH COXPaHEHMsI MacCOBOTO YMCIa, NMOCTynaTel bopa, 3akoH
pPaIMOaKTUBHOTO pacmaza, MpH 3TOM pa3lindyaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTEeMaTHYeCKOEe BRIPAKECHHE M YCIIOBHS (TPaHUIIbI, 00JIaCTH) TPUMEHUMOCTH;

OINpPEAEIATh HAalpPaBJIE€HUE BEKTOpa MHAYKIIMM MAarHUTHOI'O IOJIS MPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cunel JlopeHia;



CTPOUTH ¥ OIUCHIBATh U300pakeHHUE, CO3/1aBAEMOE TNIOCKHM 3€pPKaioM, TOHKOH JINH301;

BBIMOJIHATh OKCIIEPUMEHTHI 110 HCCIEOBAHUIO (U3UUECKUX SBJICHUH M MPOIECCOB C
UCIIOJIb30BAaHUEM IPSIMBIX M KOCBEHHBIX U3MEPEHUI: MpHU 3TOM (popMynupoBaTh Ipobdiemy/3agauy u
TUIOTEe3y Y4YeOHOro SKCIEPHMEHTa, COOMpaTh YCTAHOBKY M3 MPEIOKEHHOTOo O0OpYAOBaHUS,
IIPOBOJUTH ONBIT U (POPMYIUPOBATH BBIBOBI;

OCYILECTBIISITh MPSIMBIE U KOCBEHHBIC M3MEPEHUsI (PU3UUECKUX BEIWYHH, NPH 3TOM BBHIOMPAThH
ONTUMAJIBHBIA CHOCO0 M3MEpPEHHs U HUCIOJIb30BaTh HM3BECTHBIE METOJbl OLICHKH IOTPELIHOCTEH
U3MEPEHU;

UCCIIEI0BaTh 3aBUCUMOCTH (PU3MYECKUX BEJIMYUH C UCIIOJIb30BAaHUEM IMPSAMBIX U3MEPEHUil: pu
3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHUPOBATH PE3yJIbTaThl MOJYYCHHON 3aBUCHMOCTH (PH3UUECKUX
BEJIMYMH B BUJIe TaOIMI U Tpa(UKOB, A€7aTh BBIBOBI 10 PE3yJIbTaTaM UCCIIEA0BaHMS;

coOuo1aTh MpaBmiia OE30MaCHOTO TPy/a IpU MPOBEACHUH HCCIEIOBAaHUN B paMKax y4eOHOTro
9KCHEPUMEHTa, Yy4eOHO-UCCIIEAOBATEIbCKOM M IPOEKTHOM MAEATENbHOCTH C HCIOJIb30BaHUEM
U3MEPUTENBHBIX YCTPOUCTB U TaOOpaTOPHOTO 00OPYAOBAHUS;

pewatb pacd€THbIe 337a4Yd C SIBHO 3aJaHHONW (PU3UYECKOM MOJENbIO, MCIOb3Ys (hru3nyecKue
3aKOHBI U TIPUHIUITE], HA OCHOBE aHAJIM3a YCIIOBHS 33/1a4H BHIOUPATh (PU3MUYECKYIO MOJIENb, BBIICIATH
¢u3nueckue BeIMYUHBI U (QOPMYJbI, HEOOXOAUMbIE A €€ pelIeHHs, NPOBOAUTH PacuU€Thl U
OLICHUBATh PEATLHOCTH MOIyY€HHOTO 3HAYCHUST (PH3UUECKON BETHIUHBI;

pelaTe KAayeCTBEHHBIE 3aJayM: BBICTPAMBaTh JIOTUYECKHM HENPOTUBOPEYMBYIO LIEMOUYKY
pacCyXJI€HHI ¢ OMOpO HA U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UYECKHUE SIBJICHUS,

UCIIOJIb30BaTh IPU PELICHUH Y4eOHBIX 33aJja4 COBPEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJIOTUH IS
IIOMCKA, CTPYKTYpPUPOBAHMSI, MHTEPIPETALUU M IPEICTABICHUS Yy4eOHOM M HAy4YHO-IIOMYJISIPHOMN
UHpOpPMAaLIMK, TMOJTYYEHHOW W3 pa3IMYHbIX MCTOYHMKOB, KPUTUYECKH AHAIM3MPOBATH IMOJIYYaEMYIO
uH(pOpMaLIHIO;

OOBSICHATH HPUHLUINbBI JEHCTBHUS MallMH, IPUOOPOB M TEXHUYECKUX YCTPOWCTB, pa3ivyaTh
yCIIOBUS UX O€30MaCHOT0 UCMOJIb30BaHUS B IOBCETHEBHOM KU3HU;

IPUBOAUTH NMPUMEPHI BKJIaZia POCCUMCKUX U 3apyOeXHbIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
B 00BSICHEHHUE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMA MO (PU3MKE B MOBCETHEBHOM >KM3HU Il oOecredeHus
0e30macHOCTH Mpu oOpallleHuu ¢ npubopaMu U TEXHUYECKUMHU YCTPOMCTBAMH, AJIS COXPaHEHMS
3JI0pOBbsI U COOJIIOJICHHSI HOPM KOJIOTMYECKOT0 TIOBEACHUS B OKpYXKarollei cpee;

paboTaTh B TpYIIE C BBINOJIHEHWEM DA3JIMUHBIX COLMAIbHBIX pOJIEH, MIAaHUPOBATh paboTy
IPYMIIbI, PALMOHATIBHO pacHpeAessTh 00A3aHHOCTH U IUIAHUPOBATH JAEATENBHOCTh B HECTAHAAPTHBIX
CUTyallusiX, aJIeKBaTHO OLIEHMBAaTh BKJAJ KaXJOr0 M3 YYaCTHUKOB TPYIIbl B pELICHHE
paccMaTpuBaeMOi POOIIEMBI.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC



KosmuecTBo yacos
Haumenosanue
n/ OnexTpoHHbIE (LTUPPOBHIC)
pa3nenoB U TEM Kontponehs! | IIpaktnuec
n Bcero o0pa3oBaTeNbHbIE PECYPCHI
IPOrpaMMBbl € paboThl | KH€ pabOTHI
Paznen 1. DU3UKA U METO/JAbI HAYYHOI'O IO3HAHUSA

1.1 duzuka W METOAbI 2 [[PubmnoTeka [HOK

' HAYYHOT'O TIO3HAHUS https://m.edsoo.ru/7f41bf72]]
Hroro no pazneny 2

Pasznen 2. MEXAHUKA
[[PubmnoTeka LHOK
2.1 | Kunematixa 5 https://m.edso0.ru/7f41bf72]]
[[PubmnoTeka LHOK

2.2 | Munavika / https://m.edso0.ru/7f41bf72]]
23 3aKOHBI COXPAaHEHUS B 6 1 1 [[PubnuoTeka [HOK

' MEXaHUKE https://m.edsoo.ru/7f41bf72]]
15

TOTO TIO Pa3Jeiy 18

Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJUHAMUKA

31 S(C)J}II;?B;,I Ho- 9 1 [[bubnuoTeka [HOK

' YIIPHO® https://m.edsoo.ru/7f41bf72]]

KHHETHYECKOW TEOpHHU

392 OcHOBBI 10 1 [[bubnuoTeka [HOK

' TEPMOJIUHAMUKHI https://m.edsoo.ru/7f41bf72]]
3.3 é)rgrf:;;l;lelae ecTBa 5 [[BubmmoTexa LOK

' et https://m.edsoo.ru/7f41bf72]]

da30Bble NEPEXOabI

15

TOTO MO pa3jieny 24

Paznea 4. JIEKTPOJAMHAMUKA

[[BubnmoTeka [HOK
4.1 D7IEKTpOCTaTHKA 10 1 https://m.edsoo.ru/7f41bf72]]
[TocTossHHBII
4.2 JJIEKTPUYECKUM  TOK. 12 1 [[bubnuoTeka [HOK
' Toku B pa3sTUYHBIX https://m.edsoo.ru/7f41bf72]]
cpenax
14
TOTO T10 pa3ieily 29
PesepBHOE BpeMs 2
OBILEE KOJIMYECTBO 3
YACOB I10 ITPOTPAMME 68 3



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

11 KUIIACC
KomnnuecTBo yacos
HaumenoBanue
[Ipaktuue | DnexkTpoHHbIE (LU(POBHIE)
/11 pas3aeiioB U TEM KonTposiba
Bceero CKHUe 00pazoBaTeIbHbBIE PECYPChI
IIpOrpamMMEl bI€ paOOTHI
paboThI
Paznen 1. JIEKTPOJIMHAMUKA
MaruuTtHOE  TIOJE.
[[PubmunoTeka [HOK
11 iﬁ;ﬁiﬁawﬂmaﬂ 11 1 3 https://m.edsoo.ru/7f41c97c]]
Htoro no paznen
ey 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
MexaHnueckue u
2.1 3JIEKTPOMAarHUTHEIE 9 1 [[EH§HHOTeKa HOK
ConeBaI https://m.edsoo.ru/7f41c97c]]
MexaHu4eckue u
2.2 3JIEKTPOMAarHUTHEIE 5 1 L[BH(?HHOTeKa HOK
BOIHEL ttps://m.edsoo.ru/7f41c97c]]
[[bubnuoTeka [HOK
2.3 Onruia 10 3 https://m.edsoo.ru/7f41c97c]]
Hroro no pazne
TOTO TIO Pa3aeIy 24
Pa3zaen 3. OCHOBBI CHEITMAJIBHOM TEOPUHA OTHOCHUTEJBHOCTH
OcHOBBI
31 CIIeIIHATBHOM A 1 [[BubnmoTexa [HOK
’ TECOPHUH https://m.edsoo.ru/7f41c97c]]
OTHOCUTCIIBHOCTHU
Hroro no pazneny 4
Pa3znea 4. KBAHTOBASI ®U3UKA
41 DNeMEHThI 6 [[bubnuoTeka [HOK
' KBaHTOBOW ONTHKH https://m.edsoo.ru/7f41c97c]]
[[bubnuoTeka [HOK
4.2 CTpoerue atoma 4 https://m.edsoo.ru/7f41c97c]]
[[BubnmoTexa IHOK
4.3 ATOMHOE 51pO 5 https://m.edsoo.ru/7f41c97c]]
Hroro no pazne
TOTO TIO pa3aey 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUWU N ACTPODU3UKHU
DJIEMEHTBI
51 ACTPOHOMHH u 7 1 [[bubnuoTeka [HOK
' https://m.edsoo.ru/7f41c97c]]
acTpou3uku

Uroro no pazneny



https://m.edsoo.ru/7f41c97c
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Pa3nea 6. OGOBINAIOIIEE IOBTOPEHUE

6.1 O6o06maromee 4 [[BubnmoTeka [HOK
' MMOBTOPCHUE https://m.edsoo.ru/7f41c97c]]

Uroro no pazneny 4

PesepBHOE Bpemst 3

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68



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

HNOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
Kouun4yecTBo yacos KTPOHHBIE
e Jara | e
n/ | Temaypoka Beer KonTpoa IIpakTnye uzyue nugp
- bHbBIE CKHue — 06pa3OBaTeJIb
° padoThI padoThbI HbI€ pecypChbl
®dusuka — Hayka o bubnuoreka
npupoze. Hayunbie MeTOBI 1 LHOK
IIO3HAHYS OKPYKAIOLIEro https://m.edsoo.r
Mupa u/ff0c32e2
Ponb 1 MecTo usuku B
hopmMupoBaHUHN bubnuoreka
COBPEMEHHOMN HAYy4YHOU 1 LHOK
KapTUHBI MUpa, B https://m.edsoo.r
MPaKTUYECKOM u/ff0c33e6
JeSATEIbHOCTH JIF0IeH
Mexanuyeckoe ABUKEHUE.
bubnuoteka
OTHOCUTENBHOCTD OK
MEXaHUYECKOTO IBUKEHUS. 1 1 )
https://m.edsoo.r
[Tepemenienue, CKOpOCTb, u/ff0c3508
YCKOpEHHE
bubnuoteka
PaBHOMepHOE 1 HOK
MPSIMOJIMHENHOE JIBU)KCHHE https://m.edso0.r
u/ff0c3620
bubnuoteka
PaBHOyCcKOpeHHOE 1 [HOK
MPSIMOJIMHENHOE JIBU)KCHHE https://m.edso0.r
u/ff0c372e
bubnuoteka
CB00OOIHOE TafEeHHE.
YckopeHue cBOOOTHOTO 1 HOK
https://m.edsoo.r
TIa/CHHA u/ff0c39cc
K . bubnnoreka
PUBOJIMHEIHOE IBU)KEHUE. LIOK
i 1
JIBrKeHne MaTepuanbHOU https://m.edsoo.r
TOYKH MO OKPY>KHOCTHU u/ffoc3ada
[IpuHOKTT OTHOCUTENBHOCTH bubnuoreka
INanunes. nepuuansHbie 1 HOK
cucrteMsl orcyeTa. [lepBoii https://m.edso0.r
3akoH HeroToHa u/ffO0c3be8
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https://m.edsoo.ru/ff0c39cc
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Macca tena. Cuna.

[TpunIMn cynepno3uiuu BP(IfIJ(IHOTeKa
9 cui. Bropoii 3akoH 1 )
HbloToHa 1A https://m.edsoo.r
. u/ff0c3be8
MaTepuaibHON TOUKU —
bubnuoTeka
10 Tperuii 3akoH HerotoHa s LHOK
MaTEepUANIBHBIX TOYEK https://m.edsoo.r
u/ffOc3be8
3aKOH BCEMHPHOTO bubnuoreka
11 Tarotenus. Cuiia TSHKECTH. LIOK
[TepBast kocmuyeckas https://m.edsoo.r
CKOPOCTb u/ff0c3d00
bubnuoteka
12 Cuna ynpyroctu. 3aKoH LIOK
I'yka. Bec Tena https://m.edsoo.r
u/ff0c3el8
Cuna tpenus. Koaddumuent
P G bubnuoreka
Tpenus. Cuia
13 COIIPOTHBIICHUS TIPH LOK
BIDKCHUU TEJIa B )KUJIKOCTH https://m.edsoo.r
A A u/ff0c3f76
WJTU Ta3e
[TocTynarensHOE M
BpalaTebHOE JBUKEHUE bubnuoreka
abCOMIIOTHO TBEPJIOTO TEA. [HOK
14
MowmeHT cumsbl. [1medo cubl. https://m.edsoo.r
VYcnoBus paBHOBECHS u/ffOc41a6
TBEPIOTO TeNa
Nmnynsc maTepuaibHON
TOYKHU, CUCTEMBI bubnuoteka
MaTepUaIbHBIX TOYEK. [HOK
15
Nmnynbec cuibl. 3akoH https://m.edso0.r
COXpaHEHUs UMITYJIbCA. u/ff0c43d6
PeaxkTtnBHOE IBMKEHIE
PaboTa 1 MOIITHOCTH CHITBL.
K bubnuoTeka
MHETUYECKAas SHEPTUs OK
16 MaTepUaIbHOW TOUKH. I, )
Teopema 06 u3mMeHeHUH hilps://m.€0500.1
p u/ff0c4502

KMHETUYECKON SHEPrUn
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17

[TorenmmanpHas HEPTHS.
IToTenumanpHas SHEpPIrust
yapyro aegopMupoBaHHOM
npyxxunbl. [loTennuansHas
SHEprus Tena BOJIN3U
MMOBEPXHOCTU 3eMIIN

Bubnuoreka
LHOK
https://m.edsoo.r
u/ff0c46la

18

ITorennuanbHbIC U
HEIIOTCHIMAILHBIC CHIIBI.
CBsi3b pabOTHI
HEIIOTEHITUAIBLHBIX CHJI C
M3MEHEHHEM MEXaHHYECCKOM
SHEPIUU CUCTEMBI TEJl.
3aKOH COXpaHEHUS
MEXaHUYECKOU SHEPTUn

Bubnuoreka
LHOK
https://m.edsoo.r
u/ff0c478c

19

JlaboparopHast pabota
«MccnemoBanue CBsI3U
pabOThI CHITBI C H3MCHCHHEM
MEXaHUYECKOM SHEPTUH Telia
Ha IPUMEPE PACTKEHUS
PE3MHOBOTO KI'yTa»

20

KonTponbHas pabota mo
Teme «KnHeMarTuka.
Jnaamuka. 3aKOHBI
COXPAHEHUS B MEXAHUKE

bubnuoreka
[HOK
https://m.edsoo.r
u/ffoc4b74

21

OCHOBHBIE TTOJ0KCHHS
MOJIEKYJISIPHO-
KUHETHUYECKON TEOPUH.
BpoyHOBCKOE IBUKEHUE.

Auddysus

bubnuoreka
[HOK
https://m.edsoo.r
u/ff0c4dc2

22

XapakTtep JBUKEHUS U
B3alMOJEHCTBUS YaCTHI]
BemiecTBa. Monenn
CTPOEHHUs Ia30B, KUJIKOCTEN
U TBEPIBIX TENI

23

Macca monexy:.
KonnuectBo BemecTna.
[TocTostHHas ABoraapo

24

TemoBoe paBHOBeCHE.
Temneparypa u eé€
n3Mepenue. [lkana
temnepatyp Llenbcus

25

WUneanpusrii raz 8 MKT.
OcHoBHoe ypaBHeHue MKT

bubanoreka
HOK
https://m.edsoo.r
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u/ffOc4fde

AOcomoTHas TemrepaTrypa

KaK Mepa cpeHen bubanoreka
2% KUHETHUYECKON SHEPrUuun HOK
JIBH>KEHUS MOJICKYJI. https://m.edsoo.r
YpaBHenue Menpeneena- u/ffoc511e
Knaneiipona
7 3akoH [lampTona. ['a30BbIe
3aKOHBI
JIaboparopHast pabota
«HccnenoBanue
28 3aBUCHMOCTH MEXKIY
rapamMeTpamMu COCTOSTHHS
Pa3peKEHHOTO Ta3a»
" bubnuoreka
30MPOIIECCHI B HJICATLHOM
29 ra3e u ux rpaguiaeckoe HOK
e ICTABICHIE https://m.edsoo.r
be u/ffOc570e
Bnytpennss sHeprus
TePMOAMHAMUYCCKON
CHCTEMBI U CITOCOOLI €6 bubnuoreka
30 n3MeHnenus. KonuuectBo [HOK
TEIUIOTHI U paldoTa. https://m.edsoo.r
Bnytpennsis sHeprus u/ff0c5952
0JIHOAQTOMHOTI'0 MJI€aJIbHOI0
rasa
bubnuoreka
OK
31 Bunpl Tennonepenaun 1
8 pent https://m.edsoo.r
u/ff0c5¢c36
VeabpHas TEIIOEMKOCTD
Bubnuoreka
BemecTBa. KommuecTBo 110K
32 TEIUIOTHI IIPU
TeIIonNe epaqe https://m.edsoo.r
penate. u/ff0c5c36
AnmabaTHBIN mpoIecc
IIepBbl1it 3aKk0H bubnuoreka
33 TEPMOJUHAMUKH U €T0 [HOK
[IPUMEHEHUE K https://m.edso0.r
HA30IpOoIeccaM u/ffOchefc
HeoOpatumocTs nporieccos EP(I;EHORM
34 B ripupoae. Bropoii 3akon
To I;[Op I/IHHaMI/IKI/II) https://m.edsoo.r
pMoZ u/ff0c6230
[Ipuaumn geiicteus u KITJT Bubmorexa
35 p 1IOK

TEIUIOBOI MaIlINHEI

https://m.edsoo.r
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u/ff0c600a

36 Huxn Kapno u ero KITJI
37 DKOJOTrH4eCKHe MPOOIeMbl
TEIJIO3HEPTETUKU
O6o0maromuii ypok B%gEHOTeKa
38 «MonexynsipHas pU3uKa. 1 )
https://m.edsoo.r
OCHOBBI TEPMOJAUHAMUKI u/ff0c6938
KontposbHas pabota mo bubnuoreka
39 Teme «MoJeKyapHas HOK
¢usuka. OCHOBBI https://m.edso0.r
TEPMOAVHAMUKH u/ff0c6a50
[TapoobpazoBanue u EI/(I?IJZHOTGM
40 Egiﬁ;ﬁgaum' Hcnapenue n https://m.edsoo.r
u/ff0c63b6
AOcoutoTHas U BHO%HOTGKa
41 OTHOCHTEJIbHAS BIIAYKHOCTh 1
. https://m.edsoo.r
BO3ayxa. HacellieHHsIil nap u/ff0c64d8
TBépnoe Teno.
Kpucramnmueckue n
bubnnoreka
amop¢HbIe Tena. OK
42 AHU30TpONUs CBOMCTB 1
https://m.edso0.r
Kpuctamios. JKuakue U/FF0CB5f0
Kkpuctaiabsl. CoBpeMEHHbIE -
MaTepuabl
[InaBnenue u bubnnoreka
43 KpUCTaJUIM3alus. Y AenbHas [HOK
TEIUIOTA IJIABJICHUS. https://m.edsoo.r
CyOmmmariust u/ff0c6708
bubnnoreka
44 YpaBHEHHE TEIIIOBOTO HOK
OanmaHca https://m.edsoo.r
u/ff0c6820
DnekTpu3anus Teul. bubnnoreka
45 Onektpruueckuii 3apsa. [[sa HOK
BHJ1A JJIIEKTPUYECKUX https://m.edso0.r
u/ffOc6bcc

3apsiI0B



https://m.edsoo.ru/ff0c600a
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[TpoBOTHHKH, AUDIEKTPUKH bubnuoreka
16 U TIOJTyTIPOBOJHUKHU. 3aKOH ITOK
COXpaHEeHUs https://m.edsoo.r
AIEKTPUYECKOTO 3apsiaa u/ffOc6bcc
B . bubnuoreka
3aMMOJICUCTBHUE 3aPsIOB. OK
47 3akon Kynona. Toueunsbrit 1
SJIEKTPUYECKUI 3apsi hitps://m.edsoo.r
p pAl u/ffOc6eed
Hanpsix€nnocTthb
bubnuoreka
AIEKTPUICCKOTO TTOJIS. 10K
48 I1 CYIIEPIIO3
3nii?uﬁgecﬁxp§onggﬂn https://m.edso0.r
p A ' u/ffOc6df2
JIvHuKn HANPSYKEHHOCTH
Pabora cun bubnuoreka
49 DJICKTPOCTATUYECKOI'O MOJIS. HOK
ITorennuan. PasHoctb https://m.edsoo.r
MOTEHITNATIOB u/ff0c6f00
IIpoBOAHUKH U AUBIEKTPUKHU bubanoreka
B AJIEKTPOCTATUYECKOM [HOK
50
nosne. Jluanexkrpuueckas https://m.edsoo.r
MIPOHULIAEMOCTh u/ff0c7018
bubnuoreka
DNeKTPOEMKOCTb. LIOK
51
Kongnencarop https://m.edso0.r
u/ff0c7126
35 .. bubnuoreka
NEKTPOEMKOCTD TIJIOCKOTO 110K
52 KOHJeHcaTopa. DHEPrus
A p p https://m.edsoo.r
3apsHKEHHOT0 KOHJIEHCATOpa u/ff0CT2c0
JIaGoparopHas paboTa
53 "U3mepenue
3JIEKTPOEMKOCTH
KoHAeHcaTopa'
[TpunIMn nercTBus u
MIPUMEHEHHE
KOHJICHCATOPOB,
54 KOIMPOBAJIBHOTO anmnapara,

CTPYWHOTO MPUHTEPA.
DnekTpocTaTu4ecKas
3alInTa. 3a3eMJICHUE
AJIEKTPONIPUOOPOB



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
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DIIEKTPUUYECKUH TOK,
YCJIOBHS €T0
CYLIECTBOBAHHS.

55 [TocTostHubIi TOK. Cuita
Toka. Hanpsxenue.
Conporusnenue. 3akon Oma
JUIS y4acTKa [enu
[TocnenoBarensHOE,
napajuieJIbHOE, CMEIIaHHOE bubnmnoreka
56 CO€JUHEHUE IPOBOJTHUKOB. LHOK
JIaboparopHast pabota https://m.edsoo.r
«M3ydeHune cMeIranHoro u/ff0c74f0
COCIMHEHUS PE3UCTOPOBY»
Pa6ota u moutHOCTH Brbmorexa
57 AIEKTPUUYECKOTO TOKA. 3aKOH HOK
Thxoyna-Jleama https://m.edsoo.r
u/ff0c7838
3akon OMa y1st OJTHOM
(3aMKHYTOI) 2JIEKTPHUUECKON
uenu. KopoTkoe 3ambIKaHueE. bubnuoteka
58 JlaGopaTopHas pabora LIOK
«U3mepenune D/1C https://m.edsoo.r
HWCTOYHHKA TOKA U €TO u/ff0c7ae0
BHYTPEHHETO
CONPOTHUBIICHUS
OneKTpoHHas
IIPOBOAUMOCTb TBEPABIX
59 METaJuI0B. 3aBUCUMOCTb
COTIPOTHUBIICHUS METAJIJIOB
OT TEMIIEpaTyphl.
CBepXIpOBOIUMOCTH
DIJIEKTPUYECKUHN TOK B
60 Bakyyme. CBolicTBa
AJICKTPOHHBIX MTyYKOB
[TonynpoBoAHUKH, X
coOCTBeHHAs! U IPUMECHAs bubnuoteka
61 IPOBOAUMOCTb. CBoiicTBa LHOK
p—nN-nepexoja. https://m.edsoo.r
[TonynpoBoAHUKOBBIE u/ff0c84ae

prOOpbI



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
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DNEeKTpUUECKUN TOK B

pacTBopax U pacrjiaBax BP(IfIJ(IHOTeKa
62 ANEKTPOJIUTOB. 1 Ett o-//m.edsoo.r
DIIEKTPOJIUTHYECKAS U /ﬁEJO;:SZt.) a '
JTUccoIanus. DIEeKTPOIn3
DNEeKTPUUECKUN TOK B ra3ax. bubnuoreka
63 CamocCTOATENbHBIN 1 1 LIOK
HECAMOCTOSITEIbHBIN pa3psil. https://m.edsoo.r
Momaus. I1masma u/ff0c84ae
DneKkTpudecKue npudopsl U
o bubnuoreka
YCTpOICTBA U UX OK
64 [IPaKTUYECKOE IPUMEHEHUE. 1 1 )
[IpaBuna TeXHUKU h;;?(s)./érgfedsoo.r
u/ffoc86fc
0€301macHOCTH
bubnuoreka
65 O6o06maromuit ypok 1 HOK
«DJIEKTPOIMHAMUKA» https://m.edsoo.r
u/ff0c88be
K
OHTpOJIbHAS paboTa Mo Euorexa
TeMe «DJEeKTPOCTATHKA. OK
66 ITocTosHHBIH 1 ﬁtpg Jm.edsoo.r
JJEKTpUYeCKni TOK. Toku B u/ffocBasa
Pa3IMYHBIX Cpeaax»
PesepBHBIii ypOK. BHO6§HOTeKa
67 KontponbHas pabora no 1 ﬁtDS' Im.edsoo.r
TeMe "DIIeKTpoIMHAMUKa u/ffOc8C56
P . bubnuoreka
€3EpBHBIN YPOK. OK
68 O6o06maronuit ypok mno 1 1 )
remam 10 Kiacca https://m.edso0.r
u/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB 68

I10 I[TIPOTPAMME



https://m.edsoo.ru/ff0c82ba
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11 KJIACC

KoanuyecTBO 4acoB DJIEKTPOHHBIE
Ne Aara uudposbie
n/ | Tema ypoka Bee Kourpoas | IlpakTtuue uzyue P
- HbBIE CKHue — 06pa30BaTe.ﬂb
ro
padoThI padoThbI HbI€ PpEeCypChI
ITocTostHHBIE MArHUTHL K UX
o bubnunoreka
B3anMoJercTBHE. MarHuTHOE OK
noJie. Bextop MaruuTHON 1 1 )
| o https://m.edsoo0.r
YKIUH. u/ff0c9778
MarHUTHON MHIYKIIMHU
MarauTHOe mone bubnuoreka
IIPOBOJHUKA C TOKOM. OmnsIT 1 LHOK
Opcrena. Bzaumopeiictue https://m.edsoo.r
MPOBOJIHUKOB C TOKOM u/ff0c98fe
JlaboparopHast pabota Bpgﬁnmexa
«3yueHne MarHuTHOTO MOJIs 1 1 1
KATVILKIL C TOKOMY https://m.edsoo.r
yim u/ff0c98fe
JleiicTBHE MarHUTHOT'O MOJIS
Ha IPOBOJIHUK ¢ TokoM. Cuia bubnuoreka
Awmmnepa. JlaGopaTtopHas 1 1 HOK
pabora «ccnenoBanue https://m.edsoo.r
IEWCTBUS HOCTOSHHOTO u/ff0c9ac0
MarHuTa Ha PaMKy ¢ TOKOM»
JleficTBHE MarHUTHOT'O MOJIS
bubnnoreka
Ha JIBHKYIIYIOCS OK
3apsUKeHHYHo yactuny. Cuna 1 1 _
Tloperta. PaGoTa CHITEI https://m.edsoo.r
p . u/ff0c9df4
Jlopenua
DJIeKTpOMarHuTHast
unaykuud. [loTok BekTopa
MarHuTHON uHAyKIuu. 3/1C 1
MHIYKIHUH. 3aKOH
3JIEKTPOMATrHUTHOMN
unaykuuu Gapanes
JlabopaTopHas pabota bubnmnoreka
«HccnenoBanue sBIECHUS 1 1 HOK
3JIEKTPOMATrHUTHOMN https://m.edsoo.r
WHYKIAW u/ff0cals0



https://m.edsoo.ru/ff0c9778
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NHaykTUBHOCTD. SIBIICHUE

camouHaykiuu. J1C bubnuotexa
8 CaMOMHYKIIUU. DHEPTUs HOK
MAarHUTHOTO IOJS KaTYyIIKH C https://m.edsoo.r
TOKOM. DJIEKTPOMarHuTHOE u/ffOca600
oJie
TexHuueckue yCTpoucTBa U
UX IPUMEHEHHE: IOCTOSHHbIE
9 MarHuThl, 3J€KTPOMArHUTHI,
AJEKTPO/IBUIaTENb,
YCKOPUTEIHN 3JIEMEHTAPHbIX
YacTUll, THAYKLHOHHAsS 11€Yb
O6o0maromuii ypok bubnuorexa
10 «MarHuTtHoOe 1oe. LHOK
DneKTpOMarHuTHast https://m.edsoo.r
HHTYKIIASD u/ff0cab82
KonrtponbHas pabora no teme bubnmnoreka
11 «MarHuTtHOE 1oJIE. HOK
OneKTpOMarHuTHasI https://m.edsoo.r
UHAYKIHS u/ffOcad58
CB00o0/1HBIE MEXaHUYECKUE
koseOanus. 'apmoHnyeckue bubnmotexa
12 KosebaHus. YpaBHEHHE HOK
rapMOHUYECKHUX KoJieOaHUi. https://m.eds00.r
u/ffOcaf06
[IpeBpamenue sueprun
JlabopaTopHas pabota
«HccnenoBanue 3aBUCHMOCTH
13 MeproJIa MaJIbIX KOJIeOaHuH

rpy3a Ha HUTU OT JTUHBI
HUTU U MaCCHI TPy3a»



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
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KonebaTenpHbIl KOHTYD.
CBoboHBIC
AJIEKTPOMArHUTHBIE

KOJIEOAHHUS B UA€ATIBHOM BHO6£HOTGK3
14 KoJieOaTeIbHOM KOHTY]E. 1 .
AHATOITS. MEAK https://m.edsoo.r
Y u/ff0ch820
MEXaHUYECKUMHU U
3JEKTPOMArHUTHBIMU
KOJIeOaHUAMU
®opmyna Tomcona. 3akoH Bbuonroreka
15 COXpaHCHUS DHCPIrUuU B 1HOK
AaeaIbHOM KOJIe0aTeIbHOM https://m.edsoo0.r
KOHTYpE u/ffOch9c4
[IpencraBnenue o
3aTyXaluX KOJIeOaHUSIX.
B bubmnoreka
BIHYXICHHBIC OK
16 MEXaHUYEeCKUE KOJIeOaHusl. I
Pe3onanc. BeinyxneHnnie https://m.edsoo.r
- DPIHYIHI u/ffochb86
3JICKTPOMAarHUTHBIC
KOJIeOaHUs
[TepemeHHbIN TOK.
CunyconaanbHbIN
o Bbubnuoreka
MepEeMEHHBIN TOK. MOILIHOCTH OK
17 IIEPEMEHHOTO TOKA. 1
AMILIHTVIHOS 1 https://m.edsoo.r
ATLTATY u/ffocbd34
JIEHCTBYIOIIEE 3HAUCHHE
CHJIBI TOKA U HATPSHKEHUS
Tpancdopmatop.
18 [IpousBoacTBo, nepenaya u
MoTpebIeHne dNEKTPHUUECKON
SHEPTHH
Y CTpoHCTBO U MPAKTHYECKOE
Bubnuoreka
MIPUMEHEHHUE IIEKTPUUECKOTO 110K
19 3BOHKA, FeHepaTopa
mne CMC’HHOF(I)) TOKI;. JIMHUN https://m.cds00.r
P ’ u/ffOcc324
aJIeKTporepeaad
DKOJIOTHYECKUE PUCKHU TIPU
MIPOU3BOJICTBE
20 anekTposHepruu. Kynbrypa
HUCIOJIBb30BaHUA

3JIEKTPOIHEPTUH B
MOBCEIHEBHOMN KU3HHU



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

Mexanndeckre BOJHEI,

YCIIOBUS pacIpOCTPAHEHHUS. bubnuoreka
21 [Tepuon. CxopocTh IHOK
pacIpoCTpaHEHUs U JUIUHA https://m.edsoo.r
BoJHBL. Ilonepednsie u u/ffOcca54
IIPOJIOJIbHBIE BOJIHBI
3ByK. CKOpOCTH 3BYKa. Bubmiorexa
22 I'pomMkocTh 3ByKa. BeicoTa HOK
Toma. Tembp 3ByKa https://m.edsoo.r
u/ffOcccOc
ONEeKTPOMarHUTHbHIE BOJIHBI, bubnuoreka
23 UX CBOWCTBA U CKOPOCTb. HOK
[IIxana 37€KTPOMarHUTHBIX https://m.edsoo.r
BOJTH u/ffOccfe0
[TpuHIMIBI PagHOCBA3U U
24 TeneBuieHus. Passurue
CPEZCTB CBS3H.
Pannonokanus
bubnmnoreka
o5 KonTponbhas padora HOK
«KonebaHnus v BOJHBI» https://m.edsoo.r
u/ffOcc6f8
[Ipsamonunennoe
bubnuoreka
pacnpocTpaHEHUE CBETA B 110K
26 OJTHOPOJHOM Cpefe.
TI([)qu)IHi[HZ HCTI:())LIIIL{HK CBETa. https://m.edso0.r
u/ff0cd350
JIyu cBera
Otpaxenue cBera. 3aKOHbI bubnuotexa
7 OTpa)KEHUs CBETA. HOK
ITocTpoenue nzobpakeHuit B https://m.edsoo.r
IJTOCKOM 3€pKajie u/ff0cd4e0
IIpenomienue ceera. IlonHoe bubnuotexa
28 BHYTPEHHEE OTPAKECHUE. HOK
[IpenenbHbIi yro MoaIHOro https://m.edsoo.r
BHYTPEHHETO OTPAXKEHUS u/ffOcd7f6
1 bubnmnoreka
abopatopHas paborta
29 «M3MepeHne oka3aTes HOK.
MIPEJIOMIIEHUS CTEKIIA» https://m.edsao.t
u/ffOcd67a
JIunsel. [loctpoenne bubnuoteka
30 n300pakeHUi B JIMH3E. IHOK
@opMyiia TOHKOU JIUH3BL. https://m.edsoo.r
VBeanueHne TUH3E u/ffOcddle
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JIaGoparopHas paboTa

31 «HccnenoBanue CBOMCTB
M300paXEHUI B TUH3AX)
Hucnepcus cera. CloXHBIN
cocraB Oenoro ceera. L[Ber.
32 JlaGopaTopHas pabora
«Habmronenue nucnepcuu
CBETa»
WuTepdepennus ceera. ]LSIHO6£HOTGKa
33 ndpakuus cBera.
?[I/I%paKHI/IOHHaSI R https://m.edsoo.r
paxi p u/ffOced22
bubnmnoreka
34 IlonepeyHoCTh CBETOBBIX HOK
BojH. [lonmspusanus csera https://m.edsoo.r
u/ff0cf02e
Orntuueckue mpubopsl U
35 YCTPOMCTBA U yCTIOBHS UX
0€301acHOTO PUMEHEHUS
I'pann1BI TPUMEHUMOCTH bubnmnoreka
36 KJIACCUYECKON MEXAHUKH. HOK
[TocTynatel cienuanbHOU https://m.edsoo.r
TEOPUU OTHOCUTEIIBHOCTH u/ff0cf862
OTHOCUTENBHOCTh bubnuoreka
37 OJIHOBPEMEHHOCTH. HOK
3ame]IeHHe BpEMEHU U https://m.edsoo.r
COKpAIIEHNUE JJIUHBI u/ffOcfa42
DHeprus U UMITYJbC bubnuotexa
38 PENATUBUCTCKON YaCTULIBL. LIOK
CBs13b Macchl ¢ SHEPTUEH U https://m.edsoo.r
HMITYJIbCOM. DHEPIHsl MOKOS u/ffOcfc68
KonTponbhas padbota bubnuotexa
39 «OnTHuka. OCHOBBI IHOK
CIELUAJIbHON TEOpUU https://m.edsoo.r
OTHOCHUTEIBbHOCTH u/ffOcf6f0
bubnmnoreka
40 ®otonsl. Dopmyna [Inanka. IHOK
DHeprust 1 UMIyJIbC POTOHA https://m.edsoo.r
u/ffOcfel6
OTKpbITHE U HCCIIEI0BAaHUE BIgSIJEHOTeKa
41 ¢doroaddexra. OnbiTer A. T 1

CroneroBa

https://m.edsoo0.r
u/ffOcffc4
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https://m.edsoo.ru/ff0cfa42
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3akonbl Gportorddexra. bubmmoreka
42 VYpaBHeHune DWHIITENHA IS IHOK
dhotorddekra. «KpacHas https://m.edsoo.r
rpanuna» Gorodddexra u/ff0d015e
HaBnenne cBera. OnbiThl I1. 5140612H0T6Ka
43 H. JIebeneBa. Xumudueckoe 1
CHCTBIE CBOTA https://m.edsoo.r
a u/ff0d04a6
TexHuueckue ycTpoucTa u
MPaKTHYECKOE MPUMEHCHHUE:
44 ¢dorosnemenT, GpoTogaTUHK,
CoJIHeUHas OaTapes,
CBETOJIHO/I
Pemrenne 3ama4d mo reme Bpgﬁnmexa
45 «DJeMeHTHI KBAaHTOBOM I
OLITHKIDY https://m.edsoo.r
u/ff0d0302
Mopens atoma TomcoHa. bubmnoreka
46 OmneiTel Pe3epdopaa o LHOK
pacCesiHUIO O-4aCTHLL. https://m.edsoo.r
[InanerapHas moziens aToma u/ff0d091a
bubnunoreka
OK
47 IToctynatel bopa 1
y p https://m.edsoo.r
u/ff0dOafa
N3nydyenue u nornouieHue
bubnnoreka
(hOTOHOB MpH TIepexoe 110K
48 aToma ¢ OJHOI'O YPOBHS
SHEDLHH }f[a }3‘% Bl https://m.edsoo.r
P Apyrou. Bui u/ff0d0afa
CHEKTPOB
BoHOBEIE CBOIICTBA YaCTHIL.
N Bubnuoreka
Bounsl ne bporis. 110K
49 KopnyckynsipHo-BOJIHOBOI
fﬂ H};MYCHI())HTaHHoe " https://m.edsoo.r
ay : u/ffodOcas
BBIHY)KJICHHOE U3JTyYCHHE
OTKpBITHE PaTNOAKTUBHOCTH. bubnuoreka
50 Omnsite Pe3epdopaa mo IHOK
OIPEJICIICHUIO COCTaBa https://m.edsoo.r
PaINOAKTUBHOTO U3ITYyYECHUS u/ff0dofd2
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51

CgoiictBa anbda-, 6era-,
FaMMa-I/ISHyLICHI/Iﬂ. BJII/ISIHI/IC
PaJMOAaKTUBHOCTH Ha )KHBBIC
OpraHu3MBbl

52

OTKpbITHE IPOTOHA U
HelTpoHa. M3otombl. Anbda-
pacnaz. DJIeKTpOHHBIN 1
MO3UTPOHHBIN OeTa-pacma.
l'amma-n3nyuenue

Bbubnuoreka
1HOK
https://m.edsoo.r
u/ff0d1162

53

OHeprus CBA3U HYKJIOHOB B
aape. SlaepHble peakiu.
SnepHslil peakTop.
ITpob6nembl, epcreKTUBEI,
9KOJIOTMYECKHUE aCIIEKThI
SAJICPHON SHEPreTUKU

bubmnoreka
LHOK
https://m.edsoo.r
u/ff0d1356

54

DneMeHTapHbIC YaCTHUIIBI.
OTKpBITHE TTO3UTPOHA.
MeTo1bl HAOIIOICHUS U
pETUCTpAINH PJIEMEHTAPHBIX
yactul. Kpyrisii cron
«DyH1aMeHTaIbHbIE
B3anmMoaercTBUd. EMMHCTBO
(bu3MUECKOil KapTUHBI MUPa

bubmnoreka
HOK
https://m.edsoo.r
u/ff0d0e38

55

Bun 3B€3aH0rO0 Hebda.
Co3Besnust, spKue 3BE31pbl,
IIIaHETHhI, UX BUJIUMOC
nsxenue. CoyHevHas
crcreMa

56

Comnnne. Conneunas
aKTUBHOCTL. MICTOUYHUK
sHeprun CoJHIIa U 3BE3]T

57

3BE3/1bl, UX OCHOBHBIE
XapaKTEPUCTUKH. 3BE3IbI
TJIaBHOU
ITOCJIEI0BATEIBbHOCTH.
BuyTtpenHee cTpoeHue 3BE3 .
CoBpemMeHHbIE
MPEACTABICHUS O
MIPOUCXOKACHUH U 3BOJIIOLINH
Connua u 3BE371



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

58

Muneunsiii [1yTe — Hama
TI'anaktuka. Ilonoxenne u
nemwxkenne CoiHIa B
TI'anaktuke. I'amakTHKH.
UYeEpHble AbIpbI B AIpax
raJIakTUK

59

Bcenennas. Paz6eranue
rayiakTuk. Teopus bosbioro
B3pbIBa. PennkToBOE
n3nydyeHue. MerarajiakTuka

60

Hepemennsie mpo6ieMbl
aCTPOHOMUU

61

KonTtpomnbHas pabora
«JIeMEHThl aCTPOHOMUH U
acTpoHU3uKm»

62

O606maromuii ypok. Pois
(bU3MKU ¥ aCTPOHOMUH B
SKOHOMUYECKOMH,
TEXHOJIOTHYSCKOM,
COILIMAJIbHOM U ATHYECKOM
chepax nesaTenbHOCTH
YyeJioBeKa

63

O6o06maromuit ypok. Posis u
MecTO (PU3UKU U aCTPOHOMUU
B COBPEMEHHOU Hay4YHOU
KapTUHE MHpa

64

O6o06utaromuit ypok. Pomib
¢buznueckoil Teopuu B
dbopmupoBaHUU
MPEJICTaBICHUMN O
¢du3nuecKoil KapTuHe MUpa

65

O600maromuii ypok. Mecto
(bu3nUecKoil KapTUHBI MHUpa B
o01eM psiay COBpEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABICHUN O IPUPOJIE




66

PesepsHbIil ypok. MaruutHoe
noJje. DJIeKTpPOMarHuTHast
WHIYKIUS

67

PesepBHblii ypok. OnTuka.
OCHOBBI cieMaILHOMN
TEOPUH OTHOCUTEIHHOCTU

68

Pezepubiii ypok. KBanToBas
¢dusnka. DIeMeHTHI
ACTPOHOMUU U acTPOPHU3UKU

Bubnuoreka
1HOK
https://m.edsoo0.r

u/ff0d1784

OBIIEE KOJIMYECTBO YACOB
110 ITIPOTPAMME

68



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
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