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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo ¢uzuke 06a30BOro YpOBHS Ha YpPOBHE CpPEAHETO OOIIEeTro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE MOJOKEHUH M TpeOOBaHUM K pe3yJibTaTaM
OCBOEHHSI OCHOBHOH 0O0Opa3oBaTelbHOW MporpaMmsbl, mnpeactaBieHHbIXx B OI'OC
COQO, a Ttakxke c yu€roMm (enepanbHON paboyell HporpaMMbl BOCHUTAHUS U
KOHLEMUUU MpenoaaBaHus ydeOHoro mnpeamera «dusmka» B 00pa3oBaTebHBIX
OpraHu3alusaXx Poccuitckoit denepanuu, pean3yIoIuX OCHOBHBIE
oOpa3oBaTeabHbIE IPOTPaAMMBI.

Copnepxanue mnporpamMmbl MO (GU3MKE HamNpaBlieHO Ha (OPMHUPOBAHUE
€CTeCTBEHHO-HAYyYHOU KapTUHBI Mupa oOydarommxcsa 10-11 xmaccoB mpu
oOydeHuH ux ¢u3nKe Ha 0aA30BOM YPOBHE HA OCHOBE CHUCTEMHO-/IEATEIbHOCTHOTO
noaxonaa. Ilporpamma no ¢usuke coorBeTcTByeT TpeboBanusm DPI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM M METANpeIMETHBIM pE3yJibTaTaM
oOydeHHMsI, a TaKKe YUYUTHIBAET HEOOXOAUMOCTb peaTH3aluy MEXKIPEIMETHBIX
CBs3ell (U3MKUM C €CTeCTBEHHO-HAYYHBIMH Y4YeOHbIMU TpenMmeramu. B Heil
OTIPEJIENISIIOTCS. OCHOBHBIE 1€MW M3Y4YeHUS (PU3MKM HA YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus, TUIAHUPYEMBIE PE3YJIbTAThl OCBOEHHUSA Kypca (PU3WMKH: TUYHOCTHBIE,
MeTanpeIMETHbIE, TpeMeTHbIe (Ha 6a30BOM ypOBHE).

[Iporpamma no Gu3MKe BKIIOYAET:

« IUTAHUPYEMBbIE€ pe3yJIbTaThl OCBOEHUSI Kypca (pu3uku Ha 0a30BOM YpOBHE, B

TOM YHMCJIE TIPEIMETHBIE PE3YyJIbTATHI 110 TOJIaM 00yUYEHUS;

- coziepkanue yuyeoHoro npeamera «Pusnkay Mo rojgaM 00ydeHusl.

dusrka Kak Hayka O Hambojee OOImMMX 3aKOHAX MPHUPOIBI, BBICTYIAs B
KayecTBE y4eOHOTo MpeIMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKJIAJl B CUCTEMY
3HaHUN 00 okpyxaromem Mupe. [1IKoabHBINH Kypc (DU3UKH — CUCTEMOOOPa3yIOINi
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (U3MUECKUE 3aKOHBI
JIe)KaT B OCHOBE IIPOIECCOB U SBJICHUM, H3y4yaeMbIX XHUMHEH, OMOJIOTHEH,
bu3mueckorr reorpaduerd u actpoHomueid. Vcmonmb3oBaHWE W aKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHUM  OmpenenseT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCa, IOJY4YeHHs] HOBBIX MAaTE€pUaJOB C 3aJaHHbIMH CBOMCTBAMU M JPYIHX.
N3yuenue (GU3UKKM  BHOCHUT  OCHOBHOW BKJIAJ( B dbopmupoBaHue
€CTECTBEHHOHAYYHOW KapTUHBI MHpa OO0ydaromuxcsi, B (OopMHUpOBaHUE YMEHHIl
MPUMEHSTh HAyYHbIH METOJl TO3HAHWS TPU BBINOJHEHUUM UMHU Y4EOHBIX
HCCIIEIOBAHUN.



B ocHOBy kypca ¢usuku [ YpOBHSI CpelHEro oOiiero oOpa3oBaHUs
IIOJIOKEH pAX HIEH, KOTOPBIE MOXHO pPAcCMaTpuBaTh KakK IPUHLHUIBI €r0
ITIOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUUM C HEM Kypc SBISETCS JOTHYECKU
3aBEpIIEHHBIM, OH COJEPXKUT MaTepuaj U3 BCEX pa3/iesioB (GU3HMKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (U3UKHU.

Hoes cenepanusayuu. B COOTBETCTBUM € HEW Marepuan Kypca (GU3HKU
o0ObeUHEH BOKPYr (Qu3nueckux Teopuil. Benymmm B Kypce sBisieTcs
(dopMUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€pUH, BEUIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanmuzarusi mpennosiaraeT HUCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHIHala (PU3NYECKONM HAyKW, OCMBICIECHUE CBS3U Pa3BUTHS
¢u3uku ¢ pa3BuTMEM O0OIIecCTBa, a TaKkKe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH U 3KOJOTMUECKUMH MPOOIeMaMH.

Hoess  npuxnaownoii  umanpasnennocmu. Kypc Gu3uku — mpeamnosaraet
3HAKOMCTBO C IIMPOKHM KPYIrOM TEXHMYECKHUX M TEXHOJIOTMYECKHX MPHUIOKEHHIM
U3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocusayuu peamusyercs TMOCPEICTBOM BBEICHHUS OSJIEMEHTOB
COJICp)KaHUs, TOCBAMIEHHBIX OKOJIOTHUYECKUM TIpobJieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHUKHA M TEXHOJIOTHHA, a TakKe OOCYXKICHUS
po0JIeM palMOHAIFHOTO MPUPOIOTIONBE30BAHUS U YKOJIIOTUIECKOM O€30TTaCHOCTH.

Crep>XHEBBIMH JJIEMEHTAMHU Kypca (QU3WKH HAa YPOBHE CpPEIHEr0 OOIIEeTro
oOpa3zoBaHus SBIAIOTCA (u3nyeckue Teopuu ((popMHUpOBaHUE TPEACTABICHUN O
CTPYKTYpE TOCTPOEHUS (QU3UUYECKOUN TeopHH, poiu (PyHIaMECHTAIbHBIX 3aKOHOB H
NPUHIIUTIOB B COBPEMCHHBIX  TPEJCTABICHUSAX O TPHUPOJE, TpaHUIAX
NPUMEHUMOCTA TEOPWH, JMJII ONHCAHHWS CCTECTBEHHO-HAYYHBIX SBICHUH U
MPOIIECCOB).

CHCTeMHO-IeSITEIbHOCTHBIN TIOJIXOMT B Kypce (PU3MKH peamu3yeTcsi MpexIie
BCEro 3a CYET OpraHM3aIli SKCIEPUMEHTAIBLHON NEATeILHOCTH O0YyJaronIuxcs.
s 6a3oBoro ypoBHS Kypca (H3MKHM — 3TO HCMOJIB30BAaHUE CHCTEMBI
(GpOHTATBHBIX KPATKOBPEMEHHBIX OKCIEPUMEHTOB M Ja0OpaTOPHBIX padoT,
KOTOpBIC B IporpaMmMe 1o (u3uKe OOBETUHEHBI B OOIUN CIIMCOK YYCHHUYCCKUX
MpakTU4YeCKux paboT. BrigeneHne B ykazaHHOM TEpedHe J1abOpaTOPHBIX PadoT,
MPOBOJUMBIX IS KOHTPOJS ¥  OIEHKH, OCYIIECTBISIETCS yYaCTHUKaAMU
o0pa3oBaTeIBLHOTO TIPOIECCa HCXOMS W3 OCOOCHHOCTEW TIUIAHUPOBAHUS U
ocHamieHus KaOwHeta (Qusuku. Ilpm dsToM oOecreymBaeTcss OBIIAJICHHE
OoOyJaromMMHCS yYMEHHUSMHU MPOBOJIUTH KOCBEHHBIC H3MEPEHUS, HCCIICIOBAHUS



3aBHCUMOCTEH (PHU3UYECKUX BEIUYMH M TIOCTAHOBKY ONBITOB IO MPOBEPKE
MPEIOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHME yAETSETCS PEHICHUIO PACYETHBIX U KAUeCTBEHHBIX 3a7ad.
ITpu 3TOM 1U1 pacy€THBIX 3a7a4 MPUOPUTETOM SBJIAIOTCS 3a1a4M C SIBHO 3a1aHHOM
¢u3ndyeckold MOMAENBIO, TMO3BOJIIONIME MPUMEHATh W3YYCHHBIE 3aKOHBI W
3aKOHOMEpPHOCTH KaK W3 OJHOTO pa3zieiia Kypca, TaK U MHTETPUPYS 3HAHUS W3
pa3HbIX pasnesoB. g KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJlaHusl Ha
OOBSICHEHHE TPOTEKaHUsl (U3NYECKUX SBICHUH M TPOIECCOB B OKPYKAIOMICH
Ku3HU, TpeOytomme  BbIOOpa  (u3WuUeckod  Mojenu  JNA  CUTYyalluH
NPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanusiMu PI'OC COO k MarepualibHO -
TEXHUYECKOMY OOeCnedYeHn0 y4eOHOro mporecca 0a30BBI ypOBEHb Kypca
bu3UKKM Ha YPOBHE CpPEeAHEro O0IIero o0pa3oBaHus I0HKEH U3y4aThCsl B YCIOBUSIX
NpEeIMETHOTO KaOuHeTa (M3WKH WM B YCIOBUSX WHTETPUPOBAHHOTO KaOWHETa
NPEIMETOB €CTeCTBEHHO-HAYYHOTO IHUKIa. B kaOuHere (QU3WKHU TOJDKHO OBITH
HeoOxoauMoe JiabopaTopHoe OOOpy/OBaHWE JUIS BBINOJTHEHUS YKa3aHHBIX B
nporpamme 1o (U3MKe YICHUUYECKUX MPAKTUYCCKUX padOT U JEMOHCTPAIIMOHHOE
o0opytoBaHUE.

JlemoHcTpanimoHHoe oOopyaoBaHue (GopmMupyercs B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECIEeYMBAET IOCTAHOBKY
NEPEUMCICHHBIX B TMporpaMMe MO (U3MKE KIIOUYEBBIX JEMOHCTpALUNA IS
UCCJICIOBAaHUS  HW3Y4YaeMbIX  SIBJICHUW W  MPOIECCOB, AMIUPUYECKUX U
(dyHIIaMEeHTaTbHBIX 3aKOHOB, HX TEXHUYECKUX MMPUMEHECHU.

JlaGopaTropHoe 00OpyIOBaHHUE [JI1 YYCHHUYCCKUX MPAKTHYECKUX pabdboT
dbopmMupyetcst B BUAE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEeUYHMBAETCS B pacuére
OJTHOTO KOMIUJIEKTa Ha JBYyX oOydaromuxcs. Temarnueckue KOMIUIEKTHI
71a00paToOpHOTO OO0OPYIOBAHHUSA JOJKHBI OBITH ITOCTPOCHBI HAa KOMIUICKCHOM
WCIIOJIb30BAaHUU AHAJIIOTOBBIX M HMU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTEITHLHBIX CUCTEM B BUJIE TU(DPOBBIX TaOOpaTOPHUH.

OCHOBHBIMH TIETISIMH U3y4eHUS PU3UKH B 0011eM 00pa30BaHUU SBIISIOTCS:

- bOpMHpOBAaHNE HWHTEpPECA W CTPEMIJICHHS OOYyYaromuxcsi K Hay4YHOMY
W3YYCHHUIO TIPUPOJIBI, PA3BUTHE WX HHTEIUICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEIA;

* pa3BUTHE TPEACTABICHUNA O HAYYHOM METOJIe TIO3HAHUS U (HOPMHUpPOBAHUE
MCCJIEIOBATEIHCKOTO OTHOMIEHUS K OKPY)KAIOIITUM SIBIICHUSIM;

« (hOpMHpPOBAHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yJbTaTa U3yYCHHs] OCHOB
CTpOEHUS MaTepUH U PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKH;



- opMuUpOBaHHUE yMEHHI OOBIACHATH SIBICHHS C  HCIIOJIb30BAHHEM
(Gu3NYEeCKNX 3HAHUN U HAYYHBIX IOKA3aTEIbCTB;

- opMUpOBaHUE TPEACTABICHUNA O pONMH (PUUKH ISl Pa3BUTHA JPYTUX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHH.

JlocTKeHHEe ATHX lenei oOecreuynBaeTCsl peluieHueM CIeAYIoUIX 3a1ad B

npoiiecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO 00IIero o0pa3oBaHus:

« IPUOOPETEHNE CUCTEMBI 3HAaHUN 00 O0UIUX (PU3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHAxX, TEOpHUAX, BKJIIOYAs MEXaHUKY, MOJCKYIIpHYI0 (QU3UKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DM3UKY U 3JIEMEHTHI aCTPO(DU3HKH;

- popMUpOBAaHUE YMCHHMI TNPUMEHATh TEOPETHYECKHE 3HAHHS  JJiA
OOBsICHEHHsI (PU3MYECKHX SIBICHUW B TPUPOJAE © JUIS TPHHITUA
NPaKTUYECKUX PEIICHU B TIOBCEIHEBHOW JKU3HU;

« OCBOGHHE CIIOCOOOB pEIICHHs] pa3IUYHBIX 3alad C SBHO 3aJaHHOU
¢uznuecko MOJENbI0, 3aJad, MOJAPa3yMEBAIOLIUX CaMOCTOSITEIbHOE
co3anue (PU3MYECKON MOJCIH, aICKBAaTHON YCIIOBUSM 3a/1a4H;

* IOHUMaHUuEe (QUBNYECKUX OCHOB W TPHUHIUIOB JIEHCTBUS TEXHUYCCKUX
YCTPOWCTB M TEXHOJOTUYCCKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

* OBJIAJICHUE METOJaMU CAMOCTOSITEILHOTO TUIAHUPOBAHUS U IPOBEIACHHUS
(bu3MUeCcKrX HKCIEPUMEHTOB, aHAIM3a M HHTEpIpeTaluyd HHGOpMAaIINH,
OTIpeJIEIICHHs] TOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yiibTaTa;

* CO37JaHUE YCJIOBHUM Il Pa3BUTUS YMEHUN NPOEKTHO-MCCIIEA0BATENbCKOM,
TBOPYECKOM JESATEIbHOCTH.
Ha wmsyuenune ¢usuku (06a30BBIi ypOBEHB) Ha YPOBHE CpEIHEro OOIIEero
obOpazoBanus orBoauTcs 136 yacoB: B 10 kitacce — 68 vyacoB (2 yaca B HECHIO), B
11 xmacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipennaraemseiii B mporpamMmme 1o ¢GU3HKE TMEpPeYeHb JTa0OPATOPHBIX H
MPAKTUYECKUX PalbOT SIBISIETCS PEKOMEHJIOBAHHBIM, YUYWTENh JelaeT BHIOOD
MpoOBECHUS JabOpaTOpHBIX pabdOT M OMBITOB C YYETOM HWHIUBUIYATbHBIX
0COOEHHOCTEH 00YyUaIOIUXCS.

COIJEP)KXAHUE OBYUYEHUSA

10 KJIACC
Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 O3HAHUSA
dusznka — HayKa o npupojie. HaydHnble METOABI TO3HAHUS OKPYKAIOIIETO
mupa. Poiib 5kCrieprMeHTa U TEOpUHU B MIPOLIECCE TO3HAHUS PUPOJIBI.
DKCHepuMeHT B (hU3UKE.



MopenupoBanue (U3MYECKUX SBJIECHUNA M TpoleccoB. HayuHble TrUIOTE3BI.
dusnyueckrue 3aKOHbI U TEOpUH. ['paHUIIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
ITpuHIUIT COOTBETCTBUA.

Ponb u mecto ¢uzuku B HOPMUPOBAHMM COBPEMEHHOW HAYYHOU KapTUHBI
MHpPA, B IPAKTUYECKOUN AEATEIBHOCTHU JIIOAEH.

Jlemoncmpayuu

AHanoroBeie ¥ 1U(PPOBBIE H3MEpPUTEIbHBIE TNPUOOPHI, KOMIBIOTEPHBIC
JATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe JBUxkeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKECHMUS.
Cucrema otcuéra. Tpaekropus.

[Tepemetienrie, CKOpOCTh (CpeHSSI CKOPOCTh, MTHOBEHHAass CKOPOCTb) U
YCKOPEHUE MaTepUAIbHONW TOYKHU, UX MPOCKIIMU HA OCHU CHUCTEMbI KOOpPJMHAT.
Ciio)xeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPsIMOJIMHEHHOE ABMXKeHue. ['paduxu
3aBUCUMOCTHU KOOPJWHAT, CKOPOCTH, YCKOPEHUS, MyTU U
MEPEMEILCHUS] MATEPUAIIBHOM TOUYKH OT BPEMEHH.

CBoboaHoe nazieHre. Y CKopeHre CBOOOTHOTO A ICHHUS.

KpuBonmHeitHoe  nBuKeHHWe.  [IBM)KEHHE  MATEpUAIBHOW  TOYKH IO
OKPYKHOCTH C TIOCTOSSHHOMW IT0 MOZYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JINHEWHASA
ckopocTh. [lepron u yacrora obpamenus. LleHTpocTpeMuTEIbHOE YCKOPEHUE.

TexHu4yeckne yCTPOMCTBA M MPAKTHYECKOEC MPUMEHEHHUE: CIIHIOMETD,
JIBUKCHUE CHAPAJIOB, IEMTHBIC U PEMEHHBIC TIEPEIAYH.

Jlemoncmpayuu

Mopaens cuctemMbl OTCUETA, WLIKOCTPALMS KMHEMATHUYECKUX XapPaKTEPUCTHK
JBHKECHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3pe:KEHHOM MIPOCTPAHCTBE.

HaGmionenne nBwkeHHs Teia, OPOIIEHHOTO TMOJ| yrioM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenune yckopeHusi CBOOOTHOTO TaJICHUS.

HanpagneHnne ckopocTy Ipu ABUKEHUHU 110 OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabomoi

N3ydyeHne HEpaBHOMEPHOTO JIBUKEHHS C LEIbK OIMPEICICHUS MTHOBEHHOU
CKOPOCTH.



HccnenoBanue COOTHOLIEHUS MEXY IIyTAMU, IPOHACHHBIMYU TEJIOM 3a
[IOCJICIOBATEIIbHBIE PABHBIE IPOMEKYTKU BPEMEHHU IIPU PABHOYCKOPEHHOM
IBWKCHUU C HAYaJIbHOU CKOPOCTBIO, PABHOU HYJIIO.

N3ydyeHne nBUKEHUS 1IapUKa B BA3KOU KUIAKOCTH.

N3yuenue nBuxeHus Tena, OPOIIeHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[IpyHuun  otHocutenbHOCTH  ['anmumes.  IlepBeii  3akoH  HbroToHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepno3uiuu cuil. Bropoii 3akon HproToHa
JUIsl MaTepuaabHOM TOUKH. TpeTunii 3akoH HproTOHA 17151 MaTepuaibHbIX TOYECK.

3akoH BcemupHoro TaroteHus. Cuna Tsoxkectu. IlepBas kocMmuyeckas
CKOpOCTb.

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

Tpenue. Buasl Tpenus (1mokosi, CKonbxkeHus, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHUs CKOIBKEHUS U criia TpeHus nokosi. KoaddunmenT tpenus.
Cuna conpoTUBIICHUS NPU IBUKEHUU TEJA B )KUJAKOCTU WM Ta3e.

[TocTtynaTenpHOE U BpamaTeabHOE ABMKEHUE a0COFOTHO TBEPIOTO TEa.

MoOMEHT CHJIbI OTHOCUTENIBHO Ocu BpaieHus. Ilinedo cunbl. YcnoBus
paBHOBECUS TBEPJOTO TENA.

TexHuueckne yCTpPOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: MOJIIUITHHKH,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE MacC B3aUMOICHCTBYIOMIUX TEN.

Bropoit 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHEeHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuuecxuii sxcnepumenm, nabopamopHvie pabomoi

N3yuenne nBuxeHus Opycka 1Mo HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYKUHE U
pe3uHOBOM 00pasIiie, OT ux AehOopMaIiiH.

UccnenoBanne yciaoBHM pPaBHOBECUS TBEPAOIO Teaa, HUMEKOUIEr0 OCh
BpAILICHUS.



Tema 3. 3axkonvt coxpanenus 6 mexaHuke

Nmnynbe MatepuanbHOW TOYKM (T€Na), CUCTEMbl MaTE€pUAIbHBIX TOUEK.
NMnynbC CUITBI 1 UI3MEHEHUE UMITYJIbCA Tena. 3aKOH COXPAHECHUS! UMITYJIbCA.
PeakTuBHOE NBMXKCHUE.

PaGora cribl. MOIITHOCTE CHJIEL.

Kunernueckass »sHeprusi MarepuanbHOW ToO4ykd. Teopema 00 U3MEHEHHUH
KUHETUYECKOU YHEPTHUU.

IloreHuuanpHas DHEPIHUS. [loreHumanbpHas DHEPTUSA YIIpyro
nedhopMupoBaHHONM  TpykuHbL.  [loTeHUManbHasT  dHEprus  Tela  BOJIU3H
MOBEPXHOCTH 3E€MJIU.

IloTeHanbHbBIC u HEMNOTCHIIMAJIbHBIC CUJIBI. CBs3b paboThI
HEMOTEHIIMAJIBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOW SHEPTUU CUCTEMBI TEIL.
3aKOH COXpaHEHUSI MEXaHUUYECKOW SHEPTUH.

Ynpyrue u Heynpyrue CTOIKHOBEHUS.

TexHU4YeCcKne yCTPOMCTBA M MPAKTUYECKOE IMPUMEHEHHUE: BOIOMET, KOMEP,
NPY>XKUHHBIA MUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBMKEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUUA B KHHETHYECKYIO U 00OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomoi

N3ydenne abCOMIOTHO HEYNPYroro yaapa C MOMOIIBI JBYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue cBsi3M pabOThI CUIIBI C M3MEHEHHUEM MEXaHWUYECKOW SHEpPruu
TeJIa Ha MPUMEPE PACTSHKEHHUST PE3UHOBOIO KIyTa.

Pa3znen 3. Mouieky/isipHasi pu3NKa U1 TEPMOINHAMHMKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUM M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBmwxkenue. Qudbdysus. Xapakrep HABIKEHHUS W
B3aUMOJICMCTBUS YaCTHUI BelecTBa. MoJenu CTpPOEHHs Ta30B, >KUIKOCTEH U
TBEPJIBIX TEJI U O0OBICHEHHWE CBOMCTB BEIlIECTBAa HA OCHOBE 3THX Mojened. Macca u
pasmepsl Mosiekys. KonmnuectBo BemnectBa. [loctosHHass ABoraspo.

TemoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkama temneparyp
Llenbcus.

Mogens wupeanpHOro rasa. (OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO -
KMHETUYECKOW TEOpUH HACaIbHOro raza. AOCONIOTHas TemIeparypa Kak mepa
CpEIHEM KHWHETHYECKOW SHEPruyd TEIJIOBOTO JIBMKEHUs dactull raza. l[llkama



temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHHe MenneneeBa—KitaneipoHa.
3akoH [lanmproHa. M30mponeccsl B UACATBHOM Ta3e C MOCTOSHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe MpeACcTaBICHHE H30IMPOLIECCOB: H30TEpPMa, H30X0pa,
n3o0apa.

TexHudyeckne yCTpPOMCTBA W IPAKTHUYECKOE NPUMEHEHHE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIIME JMCKPETHOE CTPOCHHME BEIECTBa, QoTtorpaduu
MOJIEKYJI OPTaHUYECKUX COEAUHEHHUI.

OnpiThl 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopenb GpOyHOBCKOTO ABUKEHUS.

Mopnens onbita HTepHa.

OnbIThL, JIOKa3bIBAIOIIIHE CYyILIECTBOBAaHHE MEKMOJIEKYIISIPHOTO
B3aMOJICHCTBHUS.

Mogens, HIUTIOCTPUPYIOLIAs IPUPOAY AABIEHUS ra3a Ha CTEHKHU COCY/a.

OnpITel, WUIIOCTPUPYIOIIME YpPaBHEHHWE COCTOSHHUS HJICAJIBHOTO Tas3a,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchl BO3QyXa B KIACCHOW KOMHATe€ Ha OCHOBE M3MEPEHUI
00BEMa KOMHATBI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEW.

HccnenoBanne 3aBUCHMOCTH MEXIY TapaMeTpaMH COCTOSIHUSL pa3peKeHHOTO
rasa.

Tema 2. Ocrogbt mepmoOuHamMuKu

TepmoanHamuueckass cucremMa. BHYTpEHHSSI SHEPTrUsi TEPMOIUHAMHUYECKON
CUCTEMBI U criocoObl €€ n3Menenus. KonmdecTBo TernoTel U pabota. BHyTpeHHss
SHEpPrusi  OJHOATOMHOIO  HJEAJIbHOrO  ra3za.  Buapl  Temjonepenayvw:
TEIJIONPOBOJHOCTh, KOHBEKIIMS, U3Iy4YeHHUE. Y AelIbHAs TEIUIOEMKOCTh BEILECTBA.
KosnuecTBo TemnoTel npu Temionepesaye.

[lonsitue 006 aamabatHom mporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[Ipumenenne mepBOro 3akOoHa TEPMOJIMHAMHUKUA K u3omporieccaM. I 'padudeckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akoH Tepmonunamuku. HeoOpatumMocTs NpoLieccoB B PUPO/IE.

TeroBele  mamuHbl.  [IpuHIUNBI ~ AEWCTBHS  TEIJIOBBIX  MAIIIMH.
[IpeoOpa3oBanus HSHEpruM B TEIUIOBBIX MamuHaxX. KoaddwuimeHnt mone3Horo
nerictBus TermoBod MammHbL. [{ukin KapHo m ero ko3 @HIIMEHT IOJIE3HOTO
JNENUCTBHSI. DKOJOTMYECKUE MPOOIEMBbI TEIIOIHEPTETUKH.

TexHnuecknue yCTpPOMCTBA MW MPAKTHYECKOE NPUMEHEHUE: JBHUIATENb
BHYTPEHHETO CrOpaHus, ObITOBOU XOJIO0IMJIBHUK, KOHIUIIMOHEDP.



Jlemoncmpayuu

W3MmeHeHre BHYTPEHHEH HSHEpPruM Tejla MpPU COBEPLIEHUH PadOThI: BBUIET
npoOKH U3 OYTBUIKM MMOJ ACHCTBHMEM CKAaTOTO BO3AyXa, HarpeBaHue s3¢upa B
JATYHHOU TpyOKe MyTEM TpeHuUs (BUIEOAEMOHCTPAIHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIionepeaye.

OnbIT 1Mo aauabaTHOMY pacCUIMPEHUI0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, IBUTaTENs] BHYTPEHHETO CrOpaHusi, peaKTUBHOTO
JBUTATEJIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeujecmea. Pazoevie nepexoonl

[TapooOpa3zoBanue u koHjaeHcarus. Mcnapenue u kuneHue. AOCOMIOTHAs U
OTHOCHUTEJIbHAS BIAXKHOCTh BO3AyXa. HaceleHHbli mnap. YaenpHas TemjaoTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucrannuyeckue u amop@Hbie Teiaa. AHM30TPONUSI CBOMCTB
kpuctamioB. JKunkue kpucramibsl. CoBpeMmeHHble Martepuaibl. [linaBienue wu
KpUCTaJTU3anus. Y ienpHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHUE TEMIOBOTO OanaHca.

TexHuueckne yCTpPOMCTBAa W TNPAKTUYECKOE IPUMEHEHUE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH IMOJYYEHUSI COBPEMEHHBIX MaTE€pUAIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenuve npu noHWKEHHOM [1aBJICHUU.

CniocoObl u3MepeHuns BIaXXHOCTH.

HaGmronenne HarpeBaHus U MJIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUuCTaJLIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

Pa3nen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Tela. OJNEeKTpUYecKuil 3apsa. JBa Buaa BIEKTPUUYECKHUX
3apsiioB. [IpOBOJMHUKHK, NUAIEKTPUKU U MOJYHNPOBOJAHUKH. 3aKOH COXPaHEHUS
ANEKTPUUYECKOTO 3apsiia.
B3aumopericteue 3apsaoB. 3akoH KynoHa. ToYeyHBIN 2JIEKTPUYECKUAN 3apsil.
Onektpuueckoe moje. Hanpspk€HHOCTh  anekTpudeckoro moiis. [IpuHuun



CYIIEpHO3UIMU JJIEKTPUUYECKUX MOJIEH. JIMHMM HAnpsKEHHOCTU BJIEKTPUUECKOTO
TIOJIA.

Pabora cun  anexkrtpocratmyeckoro  mojis.  llorenmman.  Pa3HocTb
noTeHuuanoB. I[IpOBOOHUMKM W JHUAJIEKTPUKUM B DIIEKTPOCTATHYECKOM IIOJIE.
JluanekTpuyeckas NPOHULAEMOCTbD.

DnekTpoéMKOCTh. KonaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO KOHJIEHCATOpA.
DHeprus 3apsHKEHHOTO KOHJIEHCATOPA.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHUE: JIIEKTPOCKOIL,
ANEKTPOMETP, JJIEKTpOCTaTHYECKas 3allluTa, 3a3eMJIEHUE JJIEKTPONpPHUOOpPOB,
KOHJIEHCATOP, KONMPOBAJIbHBIN alapar, CTPYUHBIN PUHTEP.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3anmopelicTBue HadIEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TI0JIE 3apSIKEHHBIX TEJL.

[IpoBOAHUKH B DIIEKTPOCTATUYECKOM IOJIE.

DneKTpocTaTuuecKas 3anuTa.

JIMDIIEKTPUKH B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHcAaTopa OT IUIOLIAIu
IUTACTUH, PACCTOSTHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne aneKTpo€MKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DNEKTPUYECKUN TOK. Y CIIOBUSI CYILIECTBOBAHHUS JIEKTPUUECKOTO TOKA.
Uctounnku Toka. Cumna Toka. [IoCTOSHHBIN TOK.

Hanpsixxenne. 3akon OMma i1 yyacTKa LEMu.

DNEeKTPUYECKOE COMPOTUBIICHHUE. YE€IbHOE COMPOTUBIICHHE BEIIECTBA.
[TocnenoBarenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oamexkTpuueckoro Toka. 3akoH JDxoyms—Jlenma. MomHOCTB
AJIEKTPUYECKOTO TOKA.

DNEKTpOJABWKYIIasl CUJIAa UM BHYTPEHHEE COMNPOTUBIICHHE HCTOYHUKA TOKA.
3akoH OMa [iJ1s MOJTHOM (3aMKHYTOM) 3ieKkTpruyeckoi nenu. KopoTrkoe 3aMbIKaHuE.

DNEeKTpOHHAsT  MPOBOAUMOCTh  TBEPABIX  METAJJIOB.  3aBUCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUeCKU TOK B BakyyMe. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKM. CobOcTBeHHas 151 MIpUMECHas MIPOBOJNMOCTh
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B  pacTBOpax W  paciulaBax  3JIEKTPOJIUTOB.



DNEeKTpOoIUTHYECKAs TUCCOLMAIS. DIEKTPOIIU3.

DIIEKTpUYECKUi TOK B ra3ax. CaMOCTOSTENbHBI W HECAMOCTOSTEIIbHBIN
paspsan. Monuus. [nazma.

TexHudeckue yCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIBTMETP, PEOCTAaT, MCTOYHUKU TOKA, DJIEKTPOHArpEeBaTEIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TTPUOOPHI, TEPMOMETP CONMPOTHUBIICHUS, BAKYYMHBIN THO]I,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAMPSHKEHMUS.

3aBUCUMOCTh COTNPOTHUBIICHUS IWIMHAPUYECKUX TPOBOJHUKOB OT JIJIUHBI,
IUIOIA/IM TOMEPEYHOI0 CEYEHUSI U MaTepHalia.

CwmeranHoe CoeIMHEHNE MTPOBOTHUKOB.

[IpsmMoe wu3MepeHHue DIICKTPOJBIKYIIEH cuiabl. KopoTkoe 3aMbIKaHue
rajbBaHUYECKOTO AJIEMEHTA U OIlEeHKA BHYTPEHHET'O0 COMPOTUBIICHUS.

3aBUCHUMOCTH CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamophsie pabomsi U3yuenue

CMEILIAHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3JIeKTpOABUKYILEH CHUJIbI UCTOYHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue snekTpomusa.

MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 Kiacce OCyIIECTBISIETCS C
Y4ETOM COJAEPKATEIbHBIX MEXIIPEAMETHBIX CBSI3€d C KypcamMu MaTeMaTHUKH,
OMOJIOTMH, XUMHUH, Teorpadyu U TEXHOJIOTHUH.

Meowxcnpeomemmnvle nousamusi, CBSI3aHHbIE C U3YYEHHUEM METOIOB HAYy4YHOTO
MO3HAHUsA: SIBJICHWE, Hay4YHbI (akT, TUMOTEe3a, (u3MUecKas BEIWYMHA, 3aKOH,
Teopusl, HaOMIOACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHHUE.

Mamemamuka: pemieHue CHUCTEMBl YpaBHEHUH, JIMHEWHAs (QYHKIUS,
napabona, runepoosa, ux rpadUK U CBOMCTBA, TPUTOHOMETPUUYECKHUE ()YHKIIHH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexannueckoe NBIKEHHE B KUBOHM mpupoje, nuddys3us, ocMoc,
TEMJI000MEH HUBBIX OPraHU3MOB (BUbI TEIUIONEpPEIaun, TEIIOBOE PAaBHOBECHE),
ANIEKTPUYECKUE SIBJICHUS B 5KUBOM MIPUPOJIE.



Xumus: TUCKPETHOE CTPOCHUE BENIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, >KUIAKOCTEU U
ra3oB, JJEKTPUYECKHE CBOMCTBA METAJUIOB, J3JEKTPOJUTHYECKAS IUCCOLUALINA,
rajbBaHUKa.

T'eoepaghus; BnaxHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHE NBUKEHUNU C HMCIOJb30BAaHUEM MEXAHU3MOB,
y4€T TpPEHUS] B TEXHUKE, MOJIIUIMHUKYU, HCMIOJIb30BAHUE 3aKOHA COXPAaHCHUS
UMITyJIbca B TEXHUKE (pakera, BOJAOMET U JApPYrue), JIBUratelib BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTUH
MOJIyYCHUSI COBPEMEHHBIX MAaTepualoB, B TOM 4YHWCJI€ HAaHOMATEpPHUAJOB, H
HAHOTEXHOJIOTHH, DJJIEKTPOCTaTUYECKas 3alluTa, 3a3eMJICHUE JJIEKTPONPUOOPOB,
KCEPOKC, CTpYHHBIN MIPUHTED, 3JIEKTPOHATPEBATEIbHBIC puoOOpHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAaHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Mazcnummnoe none. I1eKmpomMazHuUmMHas UHOYKUUA

IlocTtossnHble  MarHuThl.  B3ammojelcTBHE  MOCTOSIHHBIX ~ MarHUTOB.
MarautHoe mone. Bektop MarHuTHOM wuHAYKIUU. [IpuHUIMN Cynepno3uiuu
MAarHUTHBIX MOJIeH. JIMHMM MarHuTHOM WMHAYKIWU. KapTuHa JTHWHWI MarHUTHOW
WHJIYKIIUY TOJIs1 TOCTOSTHHBIX MAarHUTOB.

MarnutHoe 110JI€ TPOBOJHUKA C TOKOM. KapTMHa JWMHHN HWHIYKIUA
MarHMTHOTO TOJISI JJIMHHOTO MPSMOI0 MPOBOJHHUKA M 3aMKHYTOI'O KOJIBIIEBOTO
MPOBOJHUKA, KaTYIIKU ¢ TOKOM. OnbIT DpcTena. BzanmoneiicTBre npoBOIHUKOB €
TOKOM.

Cunia AMmnepa, €€ MOy b U HallpaBJICHHUE.

Cuna Jlopennia, e€ MoayJib U HampaBlieHHe. [[BroKeHre 3apsiKEHHOW YacCTHUIIbI
B OJTHOPOJTHOM MarHuTHOM Ioje. PaGoTa cunsl Jlopenma.

SIBiieHMEe BIIEKTPOMArHUTHOM MHAYKIMH. [lOTOK BekTOpa MAarHUTHOU
WHAYKIAHA. OJIEKTPOABMKYINAs CHJIa HWHAYKIMH. 3aKOH JJICKTPOMAarHUTHOM
naaykuun Gapanes.

BuxpeBoe anexkTpuyeckoe Imoje. OJeKTPOABIKYIAS Cujla HHIYKIMU B
MPOBOTHUKE, NBKYIIEMCS MOCTYNATEILHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh.  SIBJIE€HME CaMOMHAYKIMU. OJIEKTPOABHXKYIIAs CHUJa
CaMOMWHIYKIIHH.

DHEprusi MAarHUTHOTO TMOJISI KATYIIKU C TOKOM.



DIJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTpOHMCTBA M NPAKTHYECKOE NPUMEHEHHE: ITOCTOSIHHBIE
MAarHWTHI, D3JIEKTPOMArHUTHI, DSJIEKTPOJABUIATENb, YCKOPUTEIH DSJIEMEHTAPHBIX
YaCTUL, MHAYKIIMOHHAS NEYb.

Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIUY MarHUTHOTO MOJIS.

B3anmopelicTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON MHTYKIIMH.

IIpasuno Jlenua.

3aBUCHUMOCTD 3JIEKTPOJABWXKYILIEH CHIIbI MHIYKIIMM OT CKOPOCTH U3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii akcnepumenm, nabopamophsie pabomsi U3yuenue

MAarHUTHOTO I10JIs1 KATYIIKH C TOKOM.

HccnenoBanne OEUCTBUSA IIOCTOSIHHOTO MArHWTa Ha pPaMKy C  TOKOM.

HccenenoBanve siBIEHUs DJIEKTPOMAarHUTHOW UHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazHuUmMHbvle KoJ1eOanus

Konebarenpraas  cucrema. CBOOOIHBIE  MEXaHUYECKHE  KOJIEOAHUS.
I'apmonndeckue komebanus. Ilepwon, wactora, amruuTyna u (asza kosieOaHHIA.
[IpyxuHHBIM MasgTHUK. MaTeMaTH4YECKUA MasATHUK. YPAaBHEHUE TapMOHUYECKHX
kosnebanwmii. [IpeBpareHne Hepruu Mpu rapMOHUUYECKUX KOJIECOaHUSX.

Konebarenpubiii koHTYp. CBOOOJHBIE SIEKTPOMATHUTHBIE KOJIEOAHUS B
UJEaTbHOM KOJIEOATEIbHOM KOHTYpe. AHAJOTHUS MEXKIY MEXaHUYECKUMU H
AIEKTPOMAarHUTHeIMH KoJieOaHusiMu. @Dopmyna TomcoHa. 3aKOH COXpaHECHUS
SHEPTUU B UCATHHOM KOJIEOaTEILHOM KOHTYDE.

[IpencraBnenne o 3aTyxaromux KoieOaHusX. BeiHY)IeHHBIE MEXaHUUYECKUE
KosneOanus. Pezonanc. BeiHYXIeHHBIC 2JIEKTPOMArHUTHEIE KOJICOAHNS.

Ilepemennbiii  Tok. CHHycCOMAANbHBI MEpPEeMEHHBI TOK. MOIIHOCTD
MEPEMEHHOTO TOKa. AMIUIUTYIHOE€ M JIEUCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA H
HaIpPSKEHUS.



Tpancdopmatop. [IpousBoacTBo, nepenaya U NOTPeOICHUE BIEKTPUUECKOU
DHEPIUM. DKOJIOTMYECKHE PUCKH NPU NMPOU3BOACTBE dJIEKTpodHepruu. Kynerypa
HCIIOIb30BAHUSA AIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHuyeckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: BJIEKTPUUYCCKUUN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU AJIEKTPONEPEAY.

Jlemoncmpayuu

UccnenoBanre mnapaMeTpoB KoJieOATeNIbHOM CHUCTEMbl (NMPYXKUHHBIA WU
MaTeMaTUYeCKU MASITHUK).

HaGmonenue 3aTyxaronmx KojaeoaHui.

HccnenoBanrie cBOWCTB BBIHYXJACHHBIX KOJICOAHUM.

HaGmonenue pe3oHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HANPSKEHUST OT BPEMEHHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3oHanc mnpu 1moOCIENOBATENBHOM COEAWHEHMHM PE3UCTOPA, KaTYIIKH
MHIYKTUBHOCTH M KOHIEHCATOPA.

Mogenb IMHUY 3JIEKTPONEPEIaUn.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomol

HccnenoBanue 3aBUCUMOCTH MEpPUOJA MAJbIX KoneOaHUM rpy3a Ha HUTU OT
JUIMHBI HUTH U MaccChl Ipy3a.

HccnenoBaHue INEpEMEHHOIO0 TOKa B LENM U3 IOCIEN0BaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60TIHbL

MexaHnueckue BOJHBI, ycioBusi pacrpoctpanHeHus. Ilepuon. CxkopocTh
pacrpoCTpaHEeHUs U JJIMHA BOJIHBI. [lonepednble U MpoAOIbHbBIE BOJIHBI.
Nutepdepennus n qudpakius MEXaHHUIECKUX BOJTH.

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

DNEeKTPOMATrHUTHBIE BOJHBI. Y CIOBUS U3JIYUYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanus BektopoB E, B, V B anektpomaruuTHoi BosnHe. CBoiicTBa
AIEKTPOMArHUTHBIX BOJIH: OTpa)K€HUE, MPEIOMIICHHE, MOJIspu3aus, Tudpaxius,
unTepdepennusi. CKOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[IIkana >MeKTpOMAarHUTHBIX BOJIH. [IprMeHEHHEe 3JIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TeAEBUICHU. Panuonokanus.

DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckre yCTpPOMCTBA W NPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBas JUArHOCTUKA B TEXHUKE M MEJUIIMHE, pajap,
paguonpuEMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBU-neys.



Jlemoncmpayuu

OO6pazoBanHue U pacupoOCTpaHEHHUE MOMEPEUHBIX U MPOI0JIHHBIX BOJH.

Konebiomeecs Te10 Kak HICTOYHHK 3BYKa.

HaGmronenne orpakeHus U MpesioMIICHUS] MEXaHUYECKUX BOJIH.

HaGmonenne natepdepeHuu u 1ugpakiiu MEXaHMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenue cBsi3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUTUTYAOU U
4acTOTOH KoJieOaHuH.

HccnenoBanue CBOWMCTB  DJICKTPOMArHUTHBIX  BOJIH: OTpaXKEHHUE,
pesIoMJIeHHE, MoJsIpu3alus, 1udpakius, nHTepdepeHIus.

Tema 3. Onmuxka

I'eomerpuueckas onrtuka. IIpsMonMHEiHOE pacnpoOCTpaHEHHWE CBETa B
ogHOpoaHOuU cpexe. JIyu cBera. ToueuHbI HCTOYHHK CBETA.

OTtpaxkeHue cBera. 3aKOHBI OTpakeHUs cBera. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKaJie.

[Ipenomnenue cBera. 3aKOHbBI IPEIOMIICHUS cBeTa. AOCOTIOTHBIN MOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblil yroa mojaHoro
BHYTPEHHET0 OTPAKEHUS.

Hucnepcust cBeta. ClnoxHBIN cocTaB O6enoro ceera. L[BeT.

Cobwuparomue U pacceuBarollie  JIMH3BIL. Tonkas
JIMH3A. DOKYCHOE PACCTOSIHUE U ONTUYECKAS CUJla TOHKOM JIMH3HI.
[TocTpoenue n300paxkeHu B COOMPAIOIINX U paccerBarouX JuH3ax. Popmyia
TOHKOM JIMH3BI. YBEJIWYCHHE, JaBAEMOEC JTUH3O0M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

Bonnosas ontuka. Uatepdepenius ceera. KorepeHTHbIC HCTOYHUKHY.
VYcnoBust HAOMIOIEHNS MAKCUMYMOB 1 MUHUMYMOB B HHTEP(EepeHIIMOHHOM
KapTUHE OT JBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus csera. [Judpakumronnas pemérka. Y cioBue HaOIIOAeHUS
[JIABHBIX ~ MAaKCUMYyMOB Ipy IAJCHUM  MOHOXPOMATHYECKOrO  CBETa
Ha AUGPaKIMOHHYIO PEHIETKY.

[Tonspuzaums ceera.

TexHnueckne yCTpOUCTBA U MPAKTUYECKOE TPUMEHEHNE: OUKH, JIyTa,
doToamnmapar, MPOSKIIMOHHBIN ammapaTt, MUKPOCKOTI, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TU(PpaKIMOHHAS PEIIETKA, TOJSIPOU/I.

Jlemoncmpayuu

[IpsAmonrHEHHOE pacIpOCTPAaHEHUE, OTPAXKEHHUE U NTPEJTOMIIEHUE CBETA.
Onrtuueckue npudopsI.

[TonHOE BHyTpeHHEE OTpakeHre. Moenb CBETOBOAA.



HccnenoBanrie cBOWCTB M300paXKEHUI B JIMH3AX.
Mojaenu MUKpOCKOIIa, TEIECKOIA.

HaGmonenue untepdepeHiiuu crera.

Ha6monenue nudpakuuu ceera. Habnronenue
JUCIIEPCHHU CBETA.

[lonyuyeHne cnekTpa ¢ MOMOIIBIO IPU3MBI.
[lonydyenue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKH.
Habmronenue noisipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomol
N3mepenue nokazaresns NpeaoMiIeHUs CTEKIA.
UccnenoBanuie cBOWCTB M300paxKeHUI B JIMH3AX.
HaGmonenue nucnepcuu cBera.

Pa3znesn 6. OcHOBBI crIeNMAIbLHON TEOPUH OTHOCUTEIBHOCTH

['paHuiibl  NPUMEHUMOCTH  KJaccuyeckod  mexaHuku.  [loctynaTsi
CHEIUATbHON TEOPUH OTHOCUTEIIBHOCTU: HHBAPUAHTHOCTh MOAYJIS CKOPOCTH CBETA
B BaKyyMe, IPUHIIUI OTHOCUTEIIbHOCTH DWHILITEHHA.

OTHOCUTENIBHOCTh OJIHOBPEMEHHOCTH. 3aMeJJICHUE BPEMEHU M COKpAlllEHUE
JUIAHBI.

DOHeprusi ¥ UMITYJIbC PENIATUBUCTCKON YaCTHUIIBI.

CBsI3p Macchl C SHEPrUueil U UMIYJIbCOM PEISATUBUCTCKOM YaCTULIBI. DHEPIHUsl
HOKOSI.

Pa3nen 7. KBanToBas pusuka
Tema 1. dnemenmul KBAHM OGO ONMUKU
®ortonsl. opmyna [Inanka cBs3u sHEpruu PoTOHA C €0 YaCTOTOU. DHEPTUs
U UMITyJbe (poToHA.

OtkpeiTre u uccienaoanue Gporodrpdexra. OmbiTer A. I'. CTomeroBa. 3aKoHBI
dortorddexra. YpaBuenue DunmTeitHa 11 dortorddexra. «KpacHas rpaHuUiay
dotorddexra.

JlaBnenue ceeta. OnbiTel 11. H. JIeGenena.

XHUMHYECKOE JEUCTBUE CBETA.

TexHuueckne ycTpoCTBA M TPAKTHYECKOE NPHUMEHEHHE: (DOTODIIEMEHT,
doTomaTunk, comHeYHas 6arapes, CBETOANO/I.

Jlemoncmpayuu

®doT1o3dPeKT HA YCTAHOBKE C IIMHKOBOMW TIACTHHOM.

NccnenoBanue 3akoHOB BHelIHET0 GoTo3ddexra.

Cseroguon.



Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopaa mo paccessHuio o -4acTHil.
[lmanerapnas moxens aroma. Iloctynatel bopa. M3nydyeHne u moriouieHue
(OTOHOB mNpHU Mepexoe aToMa C OJAHOrO YpPOBHSA J>HEPruuM Ha Apyrou. Buawl
cnekTpoB. CIIEKTp YPOBHEN SHEPIUU aTOMa BOAOPOAA.

BonHoBsie cBoiicTBa yactull. Bonnsl ne bpoina. KopnyckyispHO-BOITHOBOM
TyaJli3M.

CrnoHTaHHOE U BBIHYXJECHHOE U3JyUYCHHUE.

TexHuueckue yCTpPOMCTBA W MPAKTUYECKOE NPUMEHEHUE: CHEKTpalbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopuenb onbita Pesepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmonenne nuHeM4aThIX CIEKTPOB H3TyUCHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabombol

HaGmonenue nuHevaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JI0KA3bIBAIOIINE CI0KHOCTh CTpOeHHUS sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompenenenuio  cocTaBa
paanoakTUBHOTO n3nyueHus. CBoicTBa aibda-, 6eTa-, raMmMa-u3IydeHus.
BimsiHue paanoakTUBHOCTH Ha KUBBIE OPraHU3MBI.

OTtkpeiTHE TIpOoTOHA W HelTpoHa. HyknoHHas Mozmens siapa IeizenOepra—
NBanenko. 3apsa aapa. MaccoBoe uuciio sapa. M3oromnsl.

Anbda-pacma. DNeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacna.
I"'amMan3inyuenue. 3aKOH paJJuOaKTUBHOIO pacmaja.

DHeprusi CBsI3M HYKIIOHOB B sifipe. SnepHbie cuibl. JledexT maccsl smpa.

SnepHble peakuunu. Jlenenue u cuHTE3 A€EP.

Anepnsiii peaktop. TepmosiaepHslid cuHTe3. [IpoOGiaeMbl M THEPCHEKTHUBBI
SAJIEPHON SHEPreTUKU. DKOJIOTMUECKUE ACIIEKThI SIAEPHOM SHEPTEeTUKHU.

DneMeHTapHble YacTullbl. OTKpBITHE MO3UTPOHA.

Metoabl HAOJIIOACHUS U PETUCTPALIMH JIEMEHTAPHBIX YACTHIL.

dyHnaMeHTaIbHbIC B3auMOACHCTBUSA. EAMHCTBO (hr3mudeckoit KapTHHBI MUPA.

TexHuueckue ycTpoWCTBa M MPAKTHUECKOE MPUMEHEHUE: JT03UMETp, Kamepa
Buiibcona, siaepHblil peakTop, aToMHas 0oMoa.

Jlemoncmpayuu

Cu€TYynK HOHU3UPYIOIIUX YACTHII.



Vuenuueckuii skcnepumenm, nabopamopmsie pabomei VccnenoBanue
TPEKOB YacTuil (10 TOTOBBIM oTorpadusm).

Paszzgen 8. DiieMeHTHI ACTPOHOMUM U ACTPO(PU3IUKH

DTtansl pa3BUTHUSL aCTpOHOMUH. [IpuKnagHOEe 1 MUPOBO33PEHUECKOE 3HAUYCHUE
ACTPOHOMHUH.

Bun 3Bé3nHoro neba. Co3Be3qus, sSpkue 3BE3MbI, IJIAHETHI, UX BUIUMOE
JIBIOKCHUE.

ConHeyHas cucteMa.

Connue. ConHeuHass akTUBHOCTb. FcTrounuk sHeprum ConHua W 3BE3.
3BE3bI, UX OCHOBHBIE XapaKTEPUCTUKHU. [[Marpamma «CHEKTpaldbHbIA KJIacc —
CBETHMMOCTB». 3BE3/Ibl TJIABHOM IIOCJIEIOBATEIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTb» ISl 3BE3] TJIAaBHOW IOCIEIOBATEILHOCTU. BHYTpeHHEe cTpoeHue
3BE31. COBpEeMEHHbIC MPECTABICHUS O MPOUCXOKIACHUU U 3BoJitounu CojHIA U
3BE3]1. DTaIbl *KU3HU 3BE3.

Muieunbiii ITyTe — Hama I'amaktuka. Ilonoxkenwe m nuxenue ColiHIA B
lNanaktuke. Tunel ranaktuk. PaguoranakTuku u kBazapbl. YEpHbBIE IBIPHI B sIpax
rajakTUK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xab60ma. Pazberanue rajakTuk.
Teopust bosibiioro B3peiBa. PenmmkTOBOE H3ITydYeHUE.

MacmrabHas ctpykrypa Beenennoit. MeTaranaktuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Vuenuueckue nabnrooenus

HaGmronennst HeBOOPYXKEHHBIM TJIA30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUH I ONpe/ieNieHus MOJ0XKEHUsI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1sl CEeBEpHOTO MOTYIIAPUS U SIPKUE 3BE3/IBIL.

Hab6monenus B Teneckon Jlynsl, mianet, Mueunoro [lyTu.

O6o0maromiee NOBTOPEeHNE

Pons ¢usukm u acTpoHOMHHM B SKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COIMAJILHON M 3TUYECKOU cepax NesTeNbHOCTH YeJIOBeKa, POiIb U MECTO (PU3UKH
¥ aCTPOHOMHHU B COBPEMEHHOU HAay4YHOW KapTHHE MHUpPA, POJib (PU3UUECKOU TEOPUHU
B (OpMHUpOBAaHWU TIPEACTABICHUA O (PUINYECKONH KapTHHE MHUpPA, MECTO
¢uznueckor KapTHHBI MHpa B OOIIEM PSTy COBPEMEHHBIX €CTECTBEHHO-HAYUIHBIX
MPEACTaBJICHHUIN O TIPUPO/IE.

MexknpeaMeTHbIe CBA3H

N3yuenne kypca pusuku 6a3oBoro ypoBHsi B 11 Kilacce oCyliecTBISETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBSI3€M C KypcaMH MATEMAaTHKH,
OMOJIOrMH, XUMUH, Teorpaduu U TEXHOIOTHUH.



Mesicnpeomemnvle nouwsimusi, CBsI3aHHBIE C M3yUYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHWE, HAaY4YHBIA (aKT, TUMOTE3a, (U3MUEcKas BEIWYMHA, 3aKOH,
Teopusi, HaOIIOACHHE, SKCIIEPUMEHT, MOJICIUPOBAHNE, MOJIE]b, U3MEPEHHE.

Mamemamuka: peUICHHE CUCTEMbI ypaBHEHWUH, TPUTOHOMETPHUSCKHEC
(GYHKIIMU: CHHYC, KOCHHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPHUTOHOMETPUUYECKOE
TOXKJIECTBO, BEKTOPHI W WX TMPOSKIIMH HAa OCH KOOPJWHAT, CIIOKCHHE BEKTOPOB,
MIPOU3BOJIHBIC D3JIEMCHTAPHBIX (DYHKIWMH, NPU3HAKK TMOJ00US TpPEYroJbHHUKOB,
ompeiesieHne MIONaau TIOCKUX GUryp u oobEmMa Ted.

Buonoeus: »nekTpudeckue SBICHUS B KUBOW NpHUPOJE, KoieOaTenbHbIe
JBUKCHUS B )KHBOW MPHUPOJIC, ONTHYCCKUE SBICHUS B KUBOW MPHUPOC, JICHCTBHE
paavaIiyi Ha )KUBBIE OpPTraHU3MBI.

Xumus: CTpO€HHE aTOMOB M MOJICKYJI, KPUCTAJUTHUECKAsE CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00pa30BaHMsI KPUCTAIMYCCKON PEeMETKH, CIICKTPATbHBIA aHAJIU3.

leoepachusi:  MarHWTHBIE TIONIIOCAa 3EMJIM, 3ajJie)KM  MArHUTHBIX — PYII,
doTochEéMKa 3eMHON TOBEPXHOCTH, TIPEICKa3aHUEe 3eMIICTPSICCHUH.

Texnonocus: TWHUM DIIEKTpOIEpenad, TEHEpaTop IEePEeMEHHOTO TOKa,
AJICKTPOJBUTATENIb, WHAYKIIMOHHAS TI€Yb, pajaap, PaauoNpUEMHHK, TEICBU30D,
anTteHHa, tenedon, CBU-meub, MpOCKIIMOHHBIN ammapar, BOJIOKOHHAs OITHKA,
COJTHEUHAas Oarapes.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yudebOHoOro mpeamera «Dusmka» Ha ypOBHE CpeaHETO OOIIEeTo
oOpazoBaHusi (0a30BbIA YPOBEHB) JOJDKHO 00ECIEUYUTh JOCTHXKEHHUE CIICAYIOIINX
JUYHOCTHBIX, METAINIPEIMETHBIX M TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JINMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIC PE3yNIbTaThl OCBOCHHS Y4eOHOTO mpeamera «Du3nkay JOIKHBI
OTpakaTb TOTOBHOCTh M CIHOCOOHOCTH OOYYalOIIMXCS PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEH TMO3WIMEH JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpUEHTAIM{, TIO3UTHBHBIX BHYTPCHHHX  YOCKICHHH, COOTBETCTBYIOIIMX
TPAJIUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBA, PACIIMPEHUE >KHU3HECHHOTO
OIBITA M OTBITA JCATCIBHOCTH B MPOIECCE PeaM3allMi OCHOBHBIX HANpaBICHUN
BOCIIMTATEILHOM IE€STEILHOCTH, B TOM YHCJIE B YACTH:

1) rpasKaIaHCKOro BOCIIUTAHMUS

c(hOpMUPOBAHHOCTb IPAKTAHCKON MO3UITUN 00YUYaIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHAa POCCHMCKOTO OOIeCTBa; MPUHATHE TPATUIIMOHHBIX
00IlIeUeIOBEYECKNX  T'YMAHUCTUYECKHUX M  JIEMOKPAaTHYECKHUX  IICHHOCTEH;
TOTOBHOCTH BECTH COBMECTHYIO JIEITEIIbHOCTh B MHTEPECaX IPakKIaHCKOTO
oOIecTBa, y4acTBOBAaTh B CaMOYIPABICHUM B 0Opa30BATCIIBHOW OpraHHW3allly,

yMEHHE B3aUMOJICCTBOBATDH C COIMAILHBIMA HHCTUTYTaMHU B COOTBETCTBHH C
X QyHKIHMSIMU U Ha3HAYEHHUEM; TOTOBHOCTh K TyMaHUTApHOH U

BOJIOHTEPCKOM JESITEIIbHOCTH;
2) IATPHOTHYECKOI0 BOCIIHTAHMS

c(hopMHUPOBAaHHOCTH POCCUNCKOM IrPaXIaHCKOMN WJICHTUYHOCTH,
MaTpUOTHU3MA; IICHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM,
JTOCTHKEHUSIM

POCCHICKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3) MYyXOBHO-HPABCTBEHHOT0 BOCHUTAHMSI: CHOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, OTHUYECKOTO TOBEJCHUS;  CIOCOOHOCTh OIICHWBATh CHUTYAIMI0 W
MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh HA MOPaIbHO-HPABCTBEHHBIC
HOPMBI U IIEHHOCTH, B TOM YHUCJIE€ B JEATEILHOCTH y4E€HOTO; OCO3HAHUE JTUIHOTO
BKJIaJla B IOCTPOCHUE YCTOWIMBOTO Oy IYIIETO;

4) 3CcTeTHYeCKOro BOCTHTAHHUS: 3CTCTUYCCKOC OTHOIICHUE K MHpPY, BKIIOYas
ACTETHKY HAYYHOTO TBOPYECTBA,



pUCyLIEro (pU3nYEeCcKoil HayKe;

5) TpyaoBoro BOCHUTAHMA: HHTEpPEC K  pa3n4yHbIM  cdepam
npo(ecCUOHaNbHON JEATENbHOCTH, B TOM YHCIE CBS3aHHBIM C (U3UKOW U
TEXHUKOM, yMEHHME COBeplIaTh OCO3HAHHBIM BbIOOp Oyayiiel npodeccud U
peanu30BbIBaTh COOCTBEHHbIE U3HEHHBIE IJIaHbl; TOTOBHOCTh M CIHOCOOHOCTH K
00pa3oBaHUIO U caMO0Opa30BaHUIO B 00JIACTH
¢u3MKK HA TPOTSHKEHUN BCEH JKU3HH,

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:
c(OPMHUPOBAHHOCTh  JKOJOTUYECKOU
KyJbTYPbl, OCO3HAHUE TTI00ATEHOTO
XapakTepa HKOJIOTMYEeCKUX MpoOJieM; IUIAHUPOBAHUE M OCYIIECTBIECHUE ACHCTBUI

B OKpY’Kalolllel cpejie Ha OCHOBE
3HaHMS 1IeJied yCTOWYMBOTO pAa3BUTHSA YEJIOBEUECTBA;  PACIIMPEHHUE OIbITA

JEeSTEBHOCTH IKOJIOTHYECKOM HAMpaBIEHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH MO0 (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHs  (PU3MUECKOW HAyKH; OCO3HAHUWE IIEHHOCTH Hay4YHOH
JEsITEeIbHOCTH, TOTOBHOCTh B Ipollecce€ M3y4YeHHs (U3MKU OCYLIECTBIAThH
IPOEKTHYIO U UCCIIEIOBATENbCKYIO AESATENbHOCTh HHANBUAYAIBHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATHBI
ITo3naBaTe/ibHBIE YHUBEpPCAJIbHBIE YueOHbIe HeiicTBUA ba3oBbie
JIOrHYeCKHe AeHCTBHSA:

® CaMOCTOSITENFHO (HOPMYJIHPOBATh W aKTyaJIW3UpOBaTh MPoOJIeMYy,
paccMmarpuBaTh €€ BCECTOPOHHE;
® ONpENeNATh IENH eATeIbHOCTH, 33/1aBaTh TApaMETPhl K KPUTEPUHU UX
JOCTHKEHUS;
® BBISBISAITH 3aKOHOMEPHOCTH W TPOTUBOPEYHS B  PacCMaTPUBAEMBIX
(bU3HUECKUX SABICHUSX;
e pa3pabarpIBaTh IJIaH PEIICHUS MTPOOJIEMBI C YIETOM aHAIM3a UMEIOIUXCS
MaTepHAbHBIX ¥ HEMaTepUaIbHBIX PECYPCOB;
® BHOCHUTH KOPPEKTHMBBI B  JIEATEIHLHOCTh, OIICHMBAaTh COOTBETCTBHE
PE3YNBTATOB MEJISIM, OIIEHUBATH PUCKHU MOCJIEICTBUIA JIEATEILHOCTH;
® KOOPJIWHUPOBATH U BBHIMOJIHATH PaOOTYy B YCIOBUSX PEaTbHOTO,

BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS;



® pa3BUBaTh KpEaTHMBHOE MBIIICHHE TIPU PEIICHUH IKU3HEHHBIX
pooIeM.

ba3oBble ncciaenoBaTe/ibCKue 1eiiCTBUS
® BIAJCTh HAYYHON TEPMUHOJIOTUEH, KJIFOUEBBIMHU TOHITHIMU U METOJIaMU
(u3nuecKol HayKu;
® BJIAJICTh HABBIKAMU yU4€OHO-HCCIIEI0OBATEbCKON U TPOCKTHOM JEATEIbHOCTH
B oOnactu (U3UKHU, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSITEILHOMY
MOMCKY METOJIOB pellleHus 3a7a4 (GU3NYECKOro COJACPKaHUs, TPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;
® BJAJICTh BHUJAMU JEATCIBHOCTA IO TIOJYYEHHUIO HOBOTO 3HAaHUS, €ro
UHTEPIIPETAIINU, TPEoOpa30BaHUI0 M MPUMCHCHHUIO B Pa3IUYHBIX yUCOHBIX
CUTyallusiX, B TOM 4YHUCJE TPHU CO3JaHUU YYEOHBIX MPOEKTOB B 00JACTU
buzuky;
® BBUBIATH NMPUYMHHO-CJICACTBCHHBIC CBS3W W aKTyaJM3MpOBaTh 3ajJiady,
BBIIBUTaTh  TUINOTE3y €€  pelicHWs, HaXOAWTh apryMEHTBl  JUIS
J0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUH, 3ajJaBaTh IapaMeTPbl M KPHUTCPUH
pEIICHMSI;
® aHAJNM3UPOBATh IMOJYYEHHbIE B XOJAE pEIICHHS 3aJaud pe3yibTaThl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH M3MEHEHHUE B
HOBBIX YCIIOBUAX; CTaBUTh M (HOPMYJIUPOBATH COOCTBEHHBIE 3aJa4d B
o0pa3oBaTeIbHON IEATETFHOCTH B TOM YUCIIE MPU U3YYeHUU DUBHUKY;
JaBaTh OLICHKY HOBBIM CUTYaIlMsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;
® yMETh MMEPEHOCHUTH 3HAHMS 110 (PU3HUKE B MPAKTUIECKYIO 00J1aCTh
KU3ZHEEATEITHLHOCTH;
® yMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTEH;
® BBIJBUTATh HOBBIC UJICH, MIPE/JIaraTb OPUTrHHAIBHBIC TTOIXObI U
pEIICHHS;
® CTaBUTH NMPOOJIEMBI U 337241, JOMYCKAIOIINE AIbTEePHATUBHBIC PEIICHUS.
Pabora ¢ undgopmanmeii:

e BIAJCTh HAaBBIKAMU  MOJy4YeHUs  uHbopMaruu  (GU3HUECKOTrO
CoIepKaHWsl W3 WMCTOYHUKOB Pa3HBIX THIOB, CAaMOCTOSITEIHHO
OCYIICCTBIISITh TIOMCK, aHAIHM3, CHCTEMATH3aIllMI0 W WHTEPIPETAIIUIO
UHGOPMAIINH PA3IMYHBIX BUIOB U (HOPM MPECTaBICHUS;

® OIICHUBATH JOCTOBEPHOCTH HH(POPMAIINH;

® WCIIOJIB30BaTh CpPENCTBa WH(MOPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX
TEXHOJIOTUA B PEIMIEHWH KOTHUTHUBHBIX, KOMMYHHUKATHUBHBIX W
OpraHW3alMOHHBIX 3a7a4 C COONIOJCHUEM TPEOOBAHHWI 3PTOHOMUKH,



TEXHUKH 0€30MacHOCTH, THTHUEHBI, PeCypcocOepeKeH s, MPaBOBBIX U
ATHYECKUX HOPM, HOpM WH(OPMALIMOHHON 0€30MacCHOCTH;
® C03/1aBaTh TEKCTHI (PU3UYECKOTO COACPKAHMS B PA3NUYHBIX PopmaTax
C y4eToM Ha3zHa4yeHHsI WH(GOpPMAallMU W IEJCBON ayAUTOpPUH, BHIOMpas
ONITUMANTBHYIO (POPMY TPECTABICHUS U BU3YAIU3AIIHH.
KomMyHnKaTHBHBbIE YHHBEPCAJIbHbIE YUeOHbIe AelcTBHS:
® OCYIIECTBIATH OOIIEHHWE Ha Yypokax (HU3UKM U BO BHE-YPOUHOU
JeSTeNbHOCTH;
® pacmo3HaBaTh MPEANOCHIIKYA KOHQIUKTHBIX CUTYalldi ©  CMSTYaTh
KOH(JIUKTHI;
® DPa3BEPHYTO W JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHHSI C UCMIOIB30BAHUEM
SI3BIKOBBIX CPEJICTB;
® TIOHMMATh U MCIIOJIB30BATh MPEUMYIIECTBA KOMaHIHOW U MHIWBUYaTbHOM
paboThI;
e BHIOMpATh TEMATHUKY M METOJIBI COBMECTHBIX JICUCTBUMN C YIETOM OOIIHX
MHTEPECOB U BO3MOXKHOCTEH KaXKIOTO YJICHA KOJIEKTHBA;
® TpPUHUMATh I[€TM COBMECTHOW JIEATENbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATH JACUCTBUS N0 €€ TOCTHKEHHUIO: COCTABIISITh TUIaH JIEWCTBUIA,
pacupenensiTh poJid ¢ Y4ETOM MHEHUN YYaCTHUKOB, OOCYKIIaTh Pe3yIbTaThl
COBMECTHOM paboThI;
® OIICHMBATh KAUE€CTBO CBOETO BKJIAJIa U KAXKJOTO YYaCTHHUKA KOMaH/Ibl B
oOIIMiA pe3yabTat 1Mo pa3paboTaHHBIM KPUTEPHUSIM;
® [IpeasiaraTh HOBBIC MTPOEKTHI, OLICHUBAThH UCH C MO3UIIMH HOBU3HHBI,
OpPUTHHAIBHOCTH, IPAKTUIECKON 3HAYMMOCTH;
® OCYIIECTBISATh TO3UTHUBHOE CTPATETMUYECKOE IMOBEJACHUE B Pa3IUYHBIX
CUTYaIUSIX, TPOSBIIATH TBOPUECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

PerynsiTuBHbIe YHHBepPcaibHbIe yueOHbIe JeiicTBisE CaMoopraHu3amnus:
® CaMOCTOSITEIBHO OCYIIECTBIATH MO3HABATEIBHYIO JEATEIHLHOCTh B 00JIaCTH
GU3MKH ¥ acCTPOHOMHH, BBISIBISATH MPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH
COOCTBEHHBIC 3a/1a4M;
e CAMOCTOSITEIPHO COCTABIIATH IJIAH PEHICHUS PACUETHBIX W Ka4eCTBEHHBIX
3a/ay, TUTAH BBIMOJTHEHUS MPAKTUYECKON pPabOTBI ¢ Y4ETOM HMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEM M NPEANOYTEHUM; JaBaTh OICHKY
HOBBIM CHUTYAITUSIM;
e paCHIUPSITh pAaMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEMOYTCHHH;
® JieJIaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ceOs



OTBETCTBEHHOCTb 32 PEILICHUE; OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

e CcriocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO HSPYAULIUU B 001acTH
(u3HMKHM, MOCTOSHHO MOBBIIATH CBOW OOpa30BaTENbHBIA M KYyJIbTYpHBIN
YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:
® J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B I€SITENBHOCTD,
OLIEHUBATbh COOTBETCTBUE PE3YyJIbTATOB LIENISIM;

® BJIAJICTh HABBIKAMHU  II03HABATEIBHOW  pPEQIICKCHH KaK  OCO3HAHHS
COBEpIIAEMbIX JCHCTBUH M MBICIUTEIBHBIX TPOIECCOB, MX PE3YJIbTaTOB |
OCHOBaHMU;

® HCIIOJIB30BaTh MPUEMBI pedIICKCHH IS OIICHKU CUTYaIlUH, BBIOOpA BEPHOTO
pEIICHHSI;
® yMETh OIICHUBATh PUCKH U CBOCBPEMEHHO NIPUHUMATh PEIICHUS IO MX
CHW)KCHHUIO;
® MPUHUMATHh MOTHBBI M apT'YMEHTHI JIPYTHX MPH aHAJIN3E PE3yIbTaTOB
JESATEITBHOCTH;
® MpUHUMATH ceOs, TIOHMMasi CBOM HEJOCTATKU M JIOCTOMHCTBA; MPHHUMATh
MOTHBBI U aPTYMEHTHI IPYTUX MPU aHATU3€ PE3YJIbTaTOB JIEATEIbHOCTH;
e MpuU3HABaTh CBOE MpPaBO U TMPaBO JPYyrux Ha
OIIUOKH.

B npornecce mOCTHKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHUS IPOrPAMMBI
no ¢Gu3MKe ISl YPOBHS CpeaHEro oO0miero oOpa3oBaHUsS y O0O0yYaromIUXCS
COBEPIIEHCTBYETCS HYMOIIMOHATBHBIH UHTEJUIEKT, IIpenoaraomun
c(hopMHUPOBAHHOCTb:

CaMOCO3HaHUS, BKJIFOYAIOIIETO CIIOCOOHOCTh MMOHMUMATh CBOE SMOITMOHAIBHOE
COCTOSIHME, BUCTh HAMPABICHUS Pa3BUTHUSI COOCTBEHHOM SMOIMOHAIBHOU cephl,
OBITh YBEPEHHBIM B cebOe€; CaMOpEeTyJIMpPOBaHUS, BKIIOYAIONIETO CAaMOKOHTPOJb,
YyMEHHE TPUHUMATh OTBETCTBEHHOCTh 3a CBOE TMOBEACHUE, CIIOCOOHOCTh
aanTHPOBATHCA K AMOIMOHAIBHBIM W3MEHEHHUSM M TMPOSIBISTH THOKOCTH, OBITH
OTKpPBITBIM HOBOMY; BHYTPEHHEH MOTHBAllMM, BKIIOUAIONIEH CTpEMJICHUE K
JTOCTIKEHUIO TIENI U YCTIEXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHE JIEHCTBOBATH
MCXOJIS1 U3 CBOMX BO3MOXXHOCTEH; IMMIATHH, BKIIOYAIONIEH CTOCOOHOCTh TOHUMATh
OMOIIMOHATILHOE COCTOSIHHE JPYTHX, YYUTBIBATH €ro TPH OCYIICCTBICHHUU
oOIIeHus1, CITOCOOHOCTh K COUYBCTBUIO U COIMEPEKUBAHUIO; COITUATBHBIX HABBIKOB,
BKJTFOYAFOIINX CITOCOOHOCTH BBICTPANBATH OTHOIICHHMSI
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH HHTEPEC U pa3peniaTh KOHMIUKTHI.



NPEAMETHBIE PE3YJIbTATBI

K xonmy o6yuenuss B 10 kijiacce mpeaMeTHbIE pe3yJbTaThl HAa 0a30BOM
YPOBHE JOJIKHBI OTpa)kaTh CHOPMUPOBAHHOCTD Y OOYYAIOLIUXCS YMEHHUI:

JEMOHCTPUPOBATh Ha TMpUMEpax pojb U MecTo (U3uMKu B (HOPMUPOBAHUU
COBPEMEHHOM HAay4yHOW KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJOTHH, B TMPAKTUYECKOM HEATECIbHOCTH JIIOAECH; YUYUTHIBATH T'PAHUIIBI
MPUMEHEHHUSI  U3YYEHHBIX  (PU3MUECKUX  MOJENIeH: MaTepualibHasi  TOYKa,
WHEpIMalibHasl cUCcTeMa OTcu€Ta, aOCOJIOTHO TBEPIOE TEI0, HWJealbHBIN ras,
MOJIETI CTPOEHHMS Ta30B, XKUIAKOCTEH W TBEPIABIX TEJ, TOUCUHBIN IJIEKTPUUECKUI
3apsii MpU penieHnu PU3nUecKux 3ajay;

pacrio3HaBaTh (Qpu3nUecKue SBICHUS (TIPOLECChI) U OOBSICHITh UX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYISIPHO-KUHETUYECKOW TEOpUU CTPOCHHUS BEIIECTBA U
JNEKTPOJIMHAMUKHU:  PAaBHOMEPHOE UM  PABHOYCKOPEHHOE  NPSIMOJIMHENHOE
JBIDKCHHE, CBOOOJHOE TMaJCHUE TEJ, JBM)KCHUE TI0 OKPYXKXHOCTH, HHEPIHS,
B3auMoJiericTBre Tel, Tuddy3us, OpOyHOBCKOE JBUKEHUE, CTPOCHUE KUAKOCTEH U
TBEPABIX TEJ, UBMEHEHHE 00bEMA Tell MPU HArpeBaHUU (OXJAXKACHHUH), TETIOBOE
paBHOBECHE, HCHApEHHUE, KOHJIEHCAIUs, IUIAaBJIECHUE, KPUCTAJUIM3aLUs, KHUIIECHUE,
BJI&XKHOCTb BO3/1yXa, IOBBILICHNE JABJICHUS T'a3a IIPU €r0 HarpEBaHUU B 3aKPHITOM
cocyle, CBf3b MEXAYy IlapaMeTpaMHU COCTOSIHMSL Tra3a B HM30IpPOLECCax,
JJEKTpU3alusl TeJ, B3aWMOJECUCTBUE 3apsJOB; OIKUCHIBATH MEXAHUYECKOE
JIBUKEHUE, UCTIONb3Ysl (PU3NYECKHE BETUYHHBI: KOOPJIMHATA, yTh, NIEpEMEIICHHE,
CKOpPOCTb, YCKOPEHHME, Macca Teja, CUila, UMILYJIbC TeJjla, KHHETHYECKasl YHEPIus,
NOTEHIIUANbHAS YHEPIHs, MEXaHW4Yeckas paboTa, MeXaHWYecKas MOIIHOCTb; MpHU
OMHMCAHUM TIPABHIIBHO TPAKTOBAaTh (PU3UYECKUN CMBICT HCIIOJIb3yeMbIX BEIHYHH,
uxX OOO3HAYeHUs W €JWHMIIBI, HAXOAUTh (POPMYIBI, CBS3BIBAIONIME JTAHHYIO
(bu3MUeCcKyI0 BEIMUUHY C IPYTUMHU BETMYNHAMU; ONTMCHIBATh U3YYCHHBIC TEIIJIOBBIC
CBOICTBA TEN U TEIJIOBBIC SIBJICHUS, UCTIONB3Yys (DU3NUYECKUE BEIMYMHBI: JTaBIICHUC
raza, TEMIEpaTypa, CPEedHss] KUHETUYECKAs SHEPrus XAOTHYECKOrO JBUKECHHS
MOJIEKYJI, CPEOHEKBAAPATUYHAS CKOPOCTb MOJEKYJ, KOJIWYECTBO TEIJIOTHI,
BHYTPEHHsISI SHEpTHsi, paboTa raza, Ko3QGUIUEHT MOJIE3HOTO NEHCTBUS TEIIOBOTO
JBUTATENsA; TPH ONHCAHWH TPABWIBHO TPAaKTOBATh (U3UYECKUN  CMBICIH
WCIIOJIb3YeMbIX BEIMYWH, WX OOO3HAUCHHUS W CIWHUIIBI, HAXOAUTh (HOPMYIIHI,
CBSI3BIBAIONINE JaHHYIO (U3WYECKYI0 BEIUYMHY C JPYTUMH BEJIWYUHAM;
ONMUCHIBATH M3YYEHHBIE DJIEKTPUYECKHUE CBOWCTBA BEIIECTBA U JJIEKTPUYECKHE
SBJICHUS (ITPOIIECCHI), UCTIONB3Ysl (PU3MUECKHUE BEIMYUHBI: dJIEKTPUUYCCKUN 3aps/,
AJIEKTPUYECKOE TOJIE, HANPSKEHHOCTD MOJISl, MOTEHIMAJ, Pa3HOCTh MOTEHIIMAJIOB;
IpU OINUCAHUM TMPABWIBHO TPAKTOBaTh (U3UMUYECKUM CMBICH HCIOIb3YEMbIX
BEJIMYMH, UX OOO3HAYCHMS] W EIUHUIIBI, YKa3blBaTh (POPMYJIbI, CBS3bIBAIOIINE



JaHHYI0 (U3WYECKYH0 BEIWYMHY C JPYTMMH BEIMYMHAMU; aHAIH3UPOBATH
(du3nUecKre MpoIecChl U SBICHUS, UCIIONB3YS (GU3MUECKHUE 3aKOHBI M IMPUHIIUTIBL:
3akoH BceMupHoro TsaroreHud, |, |l u Il 3akonsr HeloTOHA, 3aKOH COXpaHEHHS
MEXaHUYECKOW SHEPTrHH, 3aKOH COXPaHEHUS WMITYJIbCA, MPUHIIUI CYIEPIIO3HITHH
CWJI, TIPUHIIUI PABHOMPABHUS HMHEPIIUATLHBIX CHCTEM OTCUETa, MOJICKYJISPHO-
KHHETUYECKYIO TCOPHUIO CTPOCHHUS BEIECTBA, I'a30BbIC 3aKOHBI, CBSI3b CpPEIHEH
KHHETHYECKOW DSHEPrUU  TEIUIOBOTO  JBWIKEHUS MOJEKYd ¢  aOCOIIOTHOM
TEMIIEPATypO,  TEpPBBIH  3aKOH  TEPMOJWHAMHUKH, 3aKOH  COXPaHCHHS
ANIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mnpu 3TOM pas3auyarh CIOBECHYIO
(GOpMYJIMPOBKY 3aKOHA, €T0 MAaTEMaTHYCCKOE BHIPAKEHUE W YCJIOBHS (TPAHMIIBI,
00J1aCTH) TPUMEHUMOCTH; OOBSCHATH OCHOBHBIC TPHHIIUIBI JCHCTBUS MAIIHH,
npuOOpPOB M TEXHUYECKUX YCTPOWCTB; pas3inyaTh YCIOBHUS HX O€30MacHOro
UCIIOJIb30BaHKUS B TIOBCCIHEBHON JKM3HHM,  BBINOJHATH OSKCICPUMEHTHI I10
UCCIICIOBAaHNI0 (PU3MYECKHUX SBJICHUU M MPOIIECCOB C MCIOIb30BAHUEM MPSIMBIX U
KOCBEHHBIX M3MEPCHHH, MPU 3TOM (POPMYITHPOBATH MPoOIeMy/3a1ady U TUIIOTE3Y
y4eOHOr0 PKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEIJIOKCHHOTO0 000pYA0BaHMS,
IIPOBOJUTH OIBIT U (POPMYIUPOBATH BBIBOJIBI; OCYIIECTBIISATH MPSAMBIC M KOCBEHHBIC
u3MepeHuss (U3MYECKUX BEJIMYUH, TMPU 3TOM BBIOMPATh ONTHUMAJIBHBIA CIIOCOO
U3MEpPEHUsT U HCIOJIb30BaTh U3BECTHBIE METOJBI OLEHKH MOTPENIHOCTEN
U3MEpPEHUM; HCCIEA0BATh 3aBUCUMOCTH MEXAY (GU3HYECKUMHU BEIMYMHAMH C
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHUH, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(buKcUpOBaTH PE3YNIBTATHI MOJYYCHHONW 3aBUCUMOCTH (PM3HYECKUX BEJIMYUH B BHUJIE
TabauI U rpaduKoB, JejaaTh BBIBOJBI IO PE3yIbTaTaM HMCCIIEIOBAHUS; COOIIOIATh
npaBWiia 0€30MacCHOTO TPYy/Aa MPHU MPOBEICHUU MCCIECIOBAHUN B paMKax y4eOHOTo
AKCIIEPUMEHTA, Y4eOHO-UCCNEOBATEIbCKOM M TMPOEKTHOM NIEATENbHOCTH C
UCIIOJIb30BAaHUEM HM3MEPHUTEIBHBIX YCTPONCTB M JabOOpaTOpHOTO 00OPYIOBAHUS;
pemiath pacy€THBIC 3a/1aud C SBHO 3aJaHHON (DU3MYECKOM MOJEIbI0, UCIOJIb3Ys
¢dusnueckre 3aKOHBI U MPUHIIMITHI, HA OCHOBE aHAJIW3a YCJIOBHS 3a7a4d BHIOMPATH
duznueckyro MOJENb, BBIICTATh (PU3NYECKUE BEIUYUHBI U (QOPMYIIHI,
HeoOXonuMble it €€ pelieHus, MPOBOJIUTh PACU€Thl W OIICHUBATh PEATHHOCTH
MOJIYYCHHOT'O 3HA4YeHUS (PU3NYECKON BETWYHMHBI;, PEllaTh KAYeCTBEHHBIC 3aJa4M:
BBICTPaWBaTh JJOTUYECKU HETPOTUBOPEUMBYIO IETIOUKY PACCYKIACHUH C OMOPON Ha
M3Y4YCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKHUE SBICHUS;

UCTIONIb30BaTh ~ TPU  pEIIeHHMH  Y4eOHBIX  3aJad  COBPEMEHHBIC
WH()OPMAITMOHHBIE TEXHOJIOTHH ISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIINH
Y TIPEJICTABIICHUS YUEOHOW M HAYYHO-TIOMYJISIPHON WH(MOpPMAIH, TTOTYICHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTHIECKH aHATM3UPOBATH TOTydaeMyt0 HH(POPMAIIHIO;
MPUBOJIUTH TPUMEPHI BKIIAJa POCCUUCKHX U 3apyOeKHBIX YUEHBIX-(PU3HKOB B



pa3BUTHE HAyKH, OOBSICHEHHE TIPOIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKA M TEXHOJIOTHH; WCIOJIb30BaTh TCOPETHUYCCKUE 3HAHUS MO (PU3NKE B
MOBCEIHEBHON KU3HU JUIsi oOecrieueHus O€30MacHOCTH TMpU OOpalieHuu ¢
npudopaMu W TEXHUYCCKUMH YCTPOWUCTBAMH, IS COXPAHEHUS 3JI0POBbS H
COOJTIO/ICHUSI HOPM DKOJIOTHYECKOTO MOBEACHUS B OKpYKaroIel cpene; padboTarh B
TPyNIE C BBITOJHEHUEM pPa3IUYHBIX COIMAIBHBIX POJIeH, TUTAHHUPOBATH PadoOTy
TPYIIIBI, PAIMOHAIBHO PacCHpeessaTh 00sI3aHHOCTH U TUIAHUPOBATH JIEATCILHOCTD
B HECTAaHJAPTHBIX CHTYallUsAX, aJeKBaTHO OIICHWBATh BKJIaJ KaKIOTO W3
YYaCTHUKOB T'PYIIIHI B PEIICHUE pacCMaTPUBAEMOM TIPOOJICMEI.

K xonmy oOyuenuss B 11 kJjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXKaTh CPOPMHUPOBAHHOCTh y OOYUAIOIITUXCS YMEHUN:

JEMOHCTPUPOBATh Ha TpUMEpax pojb U MecTo (U3UMKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTHHBI MHUpA, B PAa3BUTUM COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUH, B MPAKTUYECKOU JESITEIBHOCTH JIOJEH, LEIOCTHOCTh U €IHUHCTBO
bu3uYecKod KapTHHBI MHpPA; YYHUTHIBATh TPAHUIBI MPUMEHEHUS H3YYCHHBIX
bU3UYECKUX MOJENCH: TOUCUHBIH AJICKTPUUYSCKHUM 3apsij, JIyd CBETa, TOUYCUHBIN
UCTOYHHUK CBETA, sIZICPHAs MOJICNIb aTOMa, HyKJIOHHAs MOJIEIb aTOMHOTO siJipa MpH
perieHny (PU3NYECKUX 3aJ]a4; pacro3HaBaTh (U3HUECKUE sBICHUS (MPOIECCHI) U
OOBSCHATh MX HAa OCHOBE 3aKOHOB DJJIEKTPOJWHAMUKU W KBAHTOBOM (DU3UKHU:
ANIEKTpUYECKasi TMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE
JNEUCTBUSL TOKA, B3aUMOJECHCTBHE MArHUTOB, JJEKTPOMArHUTHAS WHAYKIIHS,
JEHCTBUE MAarHUTHOTO TIOJNii HAa MPOBOJAHUK C TOKOM M JBIDKYIIMICS 3aps,
AIEKTPOMArHUTHBIE KOJEOAHHWS W BOJIHBI, NPAMOJMHEHHOE pPAaCHpPOCTPAHECHHE
CBETa, OTpaXEHHE, MpeoMieHue, uHTepdepeHins, Audpakiuus U TOJIIPU3ALUS
cBeTa, Aucnepcus cBera, ¢ortodnekTpuueckuil dddext (portorddekT), cBeToBoE
JaBJeHUE, BOBHUKHOBEHHUE JIMHEMYATOTO CIIEKTpa aromMa BOJOPO/A, €CTECTBEHHAS
U HUCKYCCTBEHHAs] PaJMOAKTUBHOCTH; OINHUCHIBATh M3YUYEHHBIE CBOMCTBA BEIIECTBA
(37IeKTpUYeCcKrUe, MAarHuTHbIE, ONTHUYECKHUE, DSIIEKTPUUYECKYI0 MPOBOJUMOCTD
pPa3IUYHBIX Cpel) U DJIEKTPOMArHUTHbIE SBI€HUSA (TPOLECChl), HCIOJIb3Ys
dusznueckre BETUYWHBI: JIICKTPUUECKHM 3apsii, CHIa TOKa, JJICKTPHUECKOe
HalpsbKeHHE,  DJIEKTPUYECKOE  CONPOTHUBIEHUE,  Pa3HOCTh  MOTEHIUAJIOB,
ANEKTPOABMKYINA Ccujia, paboTa TOKA, WHIAYKIMS MAarHUTHOTO TIOJs, CHia
Awmrnepa, cuna JlopeHua, MHIYKTUBHOCTh KAaTYIIKW, YHEPTHS DJIEKTPUUYECKOTO U
MarHuTHOTO TIOJIEH, MEepPUOJl W YacToTa KoyieOaHWW B KoieOaTeaTbHOM KOHTYpE,
3apsAl U CWJIa TOKa B TPOIECCE TAPMOHUYECKUX IJIEKTPOMATHUTHBIX KOJEOaHU,
(doKycHOE paccTOsSTHME W ONTHYECKas CWiIa JIMH3bI, TMPH OMHCAHWH MPABUIHHO
TpakTOBaTh (HU3NYECKUN CMBICT HCIOJIb3YEMbIX BEIMYUH, UX OOO3HAUYCHUS U



SAVHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DH3UYCCKYIO BEIMYUHY C
JIPYTHEMH BEIMYNHAMH,

OMKCHIBATh HW3YUYEHHBIC KBAHTOBBIC SBICHUS W TMPOIECCHI, HCIOIB3YS
(¢u3HUecKre BEIMYMHBI: CKOPOCTh JJCKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI H
JacToTa CBETa, SHEPTUS U UMITYJIbC (OTOHA, TIEPUOJ MOJIypactaaa, SHEPTUs CBSI3H
ATOMHBIX SI7Ep, TPH OINHWCAHWM TIPABWIBHO TPAKTOBATh (HU3MYECCKUH CMBICI
UCITOJIB3YeMbBIX BEJIMYMH, WX OOO3HAYCHWSI W CIWHUIIbI, YKa3bIBaTh (DOPMYIIEI,
CBS3BIBAIOIINE JIAHHYIO (U3HYECKYI0 BEIMYMHY C JPYTUMH BEIMYWHAMH,
BBIUMCIISATh 3HAYCHUEC (DU3UYCCKON BEIMYWHBI, AHAIM3UPOBATH (U3HUCCKHEC
IIPOIIECCHI U SIBJICHUS, MCTIONB3Ys (PU3NYECKUe 3aKOHBI U MPUHIUIBL: 3akoH OMma,
3aKOHBI TMOCIIEAOBATEIFHOTO U MapaJJICNIbHOTO COSAMHEHUS TPOBOJIHUKOB, 3aKOH
JIxoyns—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOW WHAYKIIUU, 3aKOH MPSIMOJIMHEHHOTO
pacmipoCTpaHeHHs CBETA, 3aKOHBI OTPAKCHHsI CBETA, 3aKOHBI MPEIIOMIICHHUSI CBETA,
ypaBHeHHME OWHIITEeHHa s (oTod(DdeKTa, 3aKOH COXpAaHEHUS SHEPTHH, 3aKOH
COXpaHEHHUs WMITYJIbCa, 3aKOH COXPAaHCHHS OJIIEKTPHUYECKOTO 3apsna, 3aKOH
COXpaHEHHUs] MacCOBOTO YHCIIA, MOCTYNaThl bopa, 3aKoH pajiMoaKTUBHOTO pacmaja,
Ipyd ATOM pa3IuyaTh CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe
BBIpQKCHHE W YCIOBHUS (TpaHUIBI, O00JIACTH) TPUMEHUMOCTH; OIPEISIITh
HarpaBJICHUE BEKTOPA HHIYKIIMU MAarHUTHOTO ITOJISI TPOBOTHUKA

C TOKOM, CHJIBI AMIIepa U CHIIbI JIopeHI1a; CTPOUTH M OMUCHIBATH U300paKeHHE,
CO3/1aBaeMO€ TTIOCKUM 3€PKaJIOM,

TOHKOW JIMH30H; BBITIONHATH OSKCIIEPUMEHTH [0 HCCICJOBAHUIO (U3HUECKUX
SIBIICHUH W TIPOIIECCOB C HCITOJIb30BAHUEM TIPSMBIX M KOCBEHHBIX U3MEPECHUI: TIPH
3ToM (QopMyIMpoBaTh MpoOIEMy/3alady M THUIIOTE3Y YYEOHOTO SKCIIEpHMEHTA,
coOMpaTh YCTAHOBKY W3 MPEIOKEHHOTO O0OpYNOBaHUS, TPOBOJWUTH ONBIT M
(GopMyTUpPOBaTh BBIBOJBI, OCYIIECTBIATH MPSMbIE W KOCBCHHBIC H3MEPCHUS
(bU3UYECKUX BEIWYWH, MPH ATOM BBIOMPATH ONTHMAJIBHBIM CIIOCOO0 HM3MEPEHUS U
WCIIOJIb30BaTh  W3BECTHBIE  METONBI  OIEHKA TOTPEIIHOCTEH  M3MEpeHU;
MCCJIEIOBATh 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH C HCIIOJIB30BAHUEM MPSIMBIX
W3MEpPEHUI: TPU ITOM KOHCTPYUPOBATH YCTAHOBKY, (DHUKCHPOBATH PE3YIbTATHI
MOJIYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHUJIE TaOIMI] ¥ Tpadukos,
JIeaTh BBIBOJIBI TIO pe3yabTaTaM MCCIISIOBAaHMS; COOIOAATh MpaBuiia 0€30MacHOTO
TpyJa TpPH TPOBEICHUM WCCICIOBAaHUNH B paMKax ydeOHOTO JKCIIEPUMEHTA,
y4e0HO-UCCIIEIOBATEILCKOM W TPOCKTHOW NEATETLHOCTH C WCIOJIb30BaHUEM
U3MEPUTEIHHBIX YCTPONUCTB U JTAOOPATOPHOTO O0OOPYIOBAHMUS; PEIIaTh PACUETHBIC
3aJ1auy ¢ SBHO 33JaHHON (PU3UYECKON MOJETIBIO, UCTIONB3Ys (PU3MIECKUE 3aKOHBI U
MPUHITAITBI, HA OCHOBE aHAIM3a YCJIOBUS 3a7a4M BBIOMPATh (QU3HUECKYIO0 MOJEIb,
BBIICNIATh (PU3WUYECKHE BEIMYMHBI M (HOPMYIIBI, HEOOXOAUMBIC ISl €€ peIICHHS,



IIPOBOJMTh pPAacu€Tbl M OLEHUBATh pPEAJbHOCTH IIOJIYYEHHOTO 3HAYEHUs
(pu3HYeCKON BENMYMHBI; peIIaTh KAYECTBEHHBIE 3a/1a4d: BBICTPAUBATH JIOTMYECKU
HEMIPOTUBOPEYUBYIO LEMOYKY PACCYXKIECHUW C ONOPOM HAa WU3YyYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABIICHUS,

UCIOJIb30BaTh ~ MpU  pelIeHMH  y4eOHbIX  3ajaad COBpPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHH ISl TOMCKA, CTPYKTYpUPOBAHUS, UHTEPIPETALIMU
U TIPECTaBIICHUs YYEeOHOW U HAYYHO-TIONMYJISIPHOM MH(OpMAIUu, NOJYyYeHHOU U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUUECKU aHAJIM3UPOBATH MOTYyYaeMy0 HHPOpMaLHIO;
OOBSACHATh NPUHLMIMBI JICUCTBUS MAIWH, MPUOOPOB U TEXHUYECKUX YCTPOICTB,
pas3nuyarh yCIOBUA MX O€30MacHOro0 HMCIOJIb30BaHUS B TMOBCEAHEBHOM KU3HU;
OPUBOJIUTH TPHUMEPHI BKJIAJa POCCUUCKUX M 3apyOeKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKA M TEXHOJIOTHH; HCIOIb30BaTh TEOPETHYECKUE 3HaHUS MO (u3uke B
IIOBCETHEBHOM JKM3HM Juid oOecriedeHus O€30IacHOCTM IpuU OOpallleHuu C
npuOopaMu MU TEXHUYECKUMHU YCTPOMCTBAMH, MJii COXpPaHEHUS 3I0pOBbI U
COOJIIO/IEHNS] HOPM 3KOJIOTHYECKOI0 NMOBEACHUS B OKpY’Karollel cpesie; padboTarh B
Ipynmne C BBINOJHEHUEM pPa3IUYHbIX COLMAJBHBIX POJIeH, TIAaHUPOBATH PadboTy
IpYMIbI, PAMOHATIBHO PACHPENENATh 00sI3aHHOCTU U IUIAHUPOBATH JEATEIBHOCTD
B HECTAaHJApPTHBIX CUTyalUAX, aJCKBAaTHO OLEHMBATh BKJIAJ KaXKIOrO0 U3
YYaCTHHUKOB I'PYIIIbI B pEIIEHUE PacCMAaTPUBAEMON TPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

KosauuecTBo yacoB DJIeKTPOHHBbIE
/ HaumeHoBaHue pa3ie/ioB U TeM (undpossre)
Nen/n MpPOrpamMMblI B Kontpoabnsie | Ipaktnueckne | 00PasoBaTenbHbIe
cero padoTsbI padoThI pecypceel
Paznea 1. ®PUBUKA U METO/JIbI HAYUYHOTI'O ITIO3HAHMUSI
5 bubmmoreka [{OK
11 ®u3nKa ¥ METO/Ibl HAYYHOTO NTO3HAHUS https://m.eds00.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemarmia 5 https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.2 Apsamia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 https://m.eds00.ru/7f41bf72
Utoro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 L bubnunoreka [JOK

TEOpUU

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

3.2 OCHOBEI TEpMOHHAMUKH 10 https://m.eds00.ru/7f41bf72
ArperaTHble COCTOSIHMSI BEILIECTBA. bubnuorexa [JOK
3.3 @da3oBbIE IEPEXOBI 5 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24
Pazgen 4. DJIEKTPOANHAMUKA
bu6moreka [IOK
4.1 JneKTpocTaTHka 10 https://m.eds00.ru/7f41bf72
[TocTosiHHBIN 2neKTpudYecKuid TOK. TOkM B bubnuoreka [IOK
4.2 pa3IMYHBIX Cpeax 12 https://m.edso0.ru/7f41bf72
Hroro mo pazgeny 22
PezepBHoe Bpemst 2
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3ae/ioB U TeM (undposrre)
Ne n/n NPOrpaMMblI Beero Konrpoabubie | Ilpakruueckue | 00pasoBaTeibHbIe
padoThI padoTsl pecypchbl
Paznen 1. DJIEKTPOJIUHAMUKA
MarnuTHO€ noJie. DIeKTpOMarHuTHas bubnuoreka [IOK
11 WHTYKITAS 1 1 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
MexaHn4ecKue 1 JIEKTPOMArHUTHBIE bubmuorexa [JOK
2.1 KojeOaHus 9 1 https://m.edsoo.ru/7f41c97c
MexaHW4eCKUEe U 3JIEKTPOMArHUTHBIE BOJIHbI bubmuoreka [JOK
2.2 5 1 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 Onrrka 10 3 https://m.edsoo.ru/7f41c97¢
Utoro no pazneny 24
Pazzea 3. OCHOBBI CIHEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
31 OCHOBBI cieManbHON TEOPUHU 4 L bubnunoreka [JOK

OTHOCHUTCIIBHOCTHU

https://m.edsoo.ru/7f41c97c
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Hroro no pazneny

Paznesn 4. KBAHTOBAS ®U3UKA

. bubmmoreka [{OK
4.1 DJIeEMEHTHI KBAHTOBOM OIITHUKHU 6 https://m.eds00.ru/7f41c97¢
4.2 Crpoenue aToMa 4 bubnnorexa [JOK
https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
4.3 ATOMHOE 571pO S https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DNIEeMEHTHI aCTPOHOMHUU U acTPO(PHU3UKH 7 ];fgt?)z:yllfn:.eezz(};.(r)ﬁﬁ 41c97¢c
Hroro mo pazgeny 7
Paznen 6. OBOBLIAIOUEE IOBTOPEHUE
bubmuoreka [JOK
6.1 Obobuaromee nopTOpeHue 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHE 10 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne JlaTa uudposeie
o/ Tema ypoxa B Kontpoarueie | IlpakTuyeckue | ysyyenns o0pasoBaTe/bHbIe
cero
padoThI padoTsl pecypchbl
®usuka — Hayka o npupoje. Hayunsie
1 METO/IbI TO3HAHMS OKPY/KAIOIIETO0 MUPa 1 brbmotexa LIOK
https://m.edsoo.ru/ff0c32e2

Ponb u Mecto pusuku B

) (hopMHpPOBaHUM COBPEMEHHOM Hay4YHOI . Bu6moreka [JOK
KapTHHBI MUPa, B IIPAKTHICCKOU https://m.edsoo.ru/ff0c33e6
NEeITeNbHOCTH JIIOIEN
Mexannueckoe OBMKEHHUE.

3 OTHOCHUTETHHOCTH MEXaHUYECKOTO . Bu6miorexa IIOK
nBwkeHus. [lepemenienne, cKopocTs, https://m.edsoo.ru/ff0c3508
yCKOpEeHUe
PaBHOMEpHOE NpAMOJIMHEITHOE bubmuoreka [JOK

4 IBIDKECHUE 1 https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEeHHOE IPsIMOJIMHEWHOE bubnnoreka [JOK

5 JIBHKCHHUE 1 https://m.edsoo.ru/ff0c372e
CBoboaHoe majieHre. Y CKopeHue bu6mmoreka [JOK

6 cBOOOJTHOTO Ma/IeHUs 1 https://m.edsoo.ru/ff0c39cc
KpuBosmHueiinoe nBuxenue. JBrxenue

7 MaTepUaIbHON TOUKH 110 OKPYKHOCTH 1 brbmotexa LIOK

https://m.edsoo.ru/ff0c3ada



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

[IpuHnun otHOCUTENBHOCTH ['anunes.

bubmuoreka [JOK

NHepupnanpHble CUCTEMBI OTCYETA.
IIepsbiii 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

9 CYNepIo3uIHHK cuil. BTopoii 3akoH bubmuorexa IIOK
HBI0TOHA JUTA MATEPHATHHOH TOUKH https://m.edsoo.ru/ff0c3be8
Tperuii 3akon HerotoHa 1u1st bubnnorexa [JOK

10 MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCeMHpHOTO TAroTeHus. Cria

11 TskecTu. [lepsas KocMudecKas brbmotexa LIOK
CKOPOCT https://m.edsoo.ru/ff0c3d00
Cuna ynpyroctu. 3akoH ['yka. Bec tena bubmuorexa [JOK

12 https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoadpumuenT rpenus.

13 Cuna COTPOTUBIIEHHUS TIPH IBUKEHUH brbmotexa LIOK
Tella B KUIKOCTH HIIA rase https://m.edsoo.ru/ff0c3f76
[TocTynarensHoe U BpanaTeabHOE

14 JBUKEHHE a0COJIIOTHO TBEPAOIO Tela. Bbu6mmorexa LIOK
MowmeHT cunebl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHS TBEPIOTO Tena
Nmmynsc MaTepuanbHON TOYKH,

15 CUCTEMbI MaTepUaIbHBIX TOYEK. Bu6miorexa IIOK

NMmynec cuiibl. 3aKOH COXpaHEHUS
HMITyJIbCca. PeakTUBHOE IBHKEHHE

https://m.edsoo.ru/ff0c43d6
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PaGoTa 1 MOIITHOCTb CHJIBL.
Kunernueckas sHEprus MaTepHalIbHON
touku. Teopema 006 U3MEHEHUH
KMHETUYECKON SHEPruu

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4502

17

[TorenumanpHas 3HEPTHUSL.

bubmmoreka [{OK

[ToTeHumanpHas 3HEPIUs yIpyro
ne(OpMUPOBAHHON MPYKUHBI.
[ToTennmanpHas 3HEeprus Teaa BOIU3u
MTOBEPXHOCTH 3EMIIN

https://m.edsoo.ru/ff0c461a

18

[loTeHnManpHble W HENOTEHIHMAJIbHBIE
cuiibl. CBs3b pabOTHI
HEMOTEHLHUAJIbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOM 3HEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHHUsI MEXaHUYECKOI
SHEpPruu

bu6moreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHUIIBI C
M3MEHEHHEM MEXaHHUYECKOW YHEPTUU
TeJla Ha MPUMEPE PACTSKCHHS
PE3UHOBOTO JKI'yTa

20

KonTtponbHas padoTa o teme
«Kunemaruka. Jlunamuka. 3aKoHbI
COXpaHEHUs B MEXaHUKE)

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

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYISIPHOKMHETUYECKON TEOPHUH.
BbpoynoBckoe nBuxenue. Judpdysns

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2
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22

Xapakrep ABUKEHUS U
B3aMMO/ICHCTBHS YaCTHUI] BEIIIECTRA.
Mojenu cTpoeHust ra3oB, KUIKOCTEN U
TBEPIBIX TEN

23

Macca monekyn. Konnuecto
BemiectBa. [locrosinHas ABoraapo

24

TennoBoe paBHOBecue. Temmeparypa u
e€ usmepenue. lllkana remneparyp

Henscus

25

Wneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

bu6moreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AGcomoTHas TemrepaTypa Kak Mepa
CpeaHel KUHETUYECKOM SHEPruun
JBUKCHHS MOJIEKYJ. YpaBHEHUE

MenneneeBa-Kianeitpona

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

27

3akoH /lampToHa. 'a30BEIC 3aKOHBI

28

JlaGopaTtopHas pabota
«HccnenoBanue 3aBUCUMOCTH MEKIY
napaMeTpaMu COCTOSTHHS
Pa3peKEHHOTO raza

29

N3ompornieccsl B UaeaibHOM raze u ux
rpaduyeckoe npeacTaBieHUE

bubmuoreka [JOK
https://m.edsoo.ru/ff0c570e
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Buyrpennssa sHeprus
TEPMOIMHAMUYECKON CUCTEMBI U
croco0bI €8 n3menenns. Kommuectso

bubmmoreka [{OK

30 TETIOTHI M paboTa. BHyTperHss https://m.eds00.ru/ff0c5952
SHEPrusi 0JTHOATOMHOTO HUCATLHOTO
rasa

bubmmoreka [{OK

31 Bue1 Tennonepeatn https://m.edsoo.ru/ff0c5c36
VYaenpHas TETUIOEMKOCTH BEIISCTBA.

32 KonnuecTBO TEmIOTH IpH bubmoreka [IOK
Terionepenavye. AnnadaTHBIN TPoIece https://m.edsoo.ru/ff0c5c36
ITepBrIil 3aKOH TEPMOJUHAMHUKA U €70 bubmuorexa [JOK

33 IIPUMEHEHHE K U30TpoLeccamM https://m.edsoo.ru/ff0c5efc

34 Heob6parumocTth mporieccoB B bubmuorexa [JOK
npupoje. Bropoit 3akoH https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU
[Tpuniun nevicreus u KI1/I TerioBoi bu6mmoreka [JOK

35 MAILIUHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KITJ]
DKOJOTHYECKHE MPOOIEMbI

37 TEIUIOHEPTETUKHI

38 Oo6o6maromuit  ypoxk «MosekynspHast bubnuoreka [IOK

(I)I/I3I/IKa. OcHOBEI TCPMOJUHAMUKUN»

https://m.edsoo.ru/ff0c6938
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KontponeHast pabGora mo Teme

39 «Monekyimsiprasi (usnka. OCHOBBI bu6morexa IIOK
TepPMO/IHHAMUKI https://m.edsoo.ru/ff0c6a50
[TapooOpa3zoBaHue ¥ KOHJICHCAITHS. bubnuorexa [JOK

40 Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOJIIOTHAs! U OTHOCUTEIbHAS

41 BJI&XKHOCTH BO31yXa. HachlEeHHbIH map bubmmoreka [IOK

https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucrannmueckue u

" amopdHbIe Tena. AHU30TPOIIHS CBOMCTB Bu6miorexa [IOK
KpUCTAIIOB. JKuKHE KPUCTAILIBL. https://m.edso0.ru/ff0c65f0
CoBpeMeHHbIE MaTepUaIbl
[naBnenue U KpUCTATUTU3ALMSL.

43 V nenpHas TEMI0TAa TUIABICHUSL. but6miorexa LHOK
CyGimarus https://m.edsoo.ru/ff0c6708

bu6mmoreka [IOK

44 VYpaBHeHHE TEIIOBOTO OanaHca https://m.edso0.ru/ff0c6820
DIIeKTpU3aIus Tel. DICKTPUUECKUI bubmuoreka [JOK

45 3apsi. JIBa BUaA 3JEKTPUYECKUX https://m.edsoo.ru/ffOc6bcc
3apsaoB
[IpoBOTHUKY, AUANEKTPUKU U

46 MOJYTIPOBOHUKH. 3aKOH COXpaHEHUS but6miorexa [IOK

QJICKTPUYICCKOTO 3apsaa

https://m.edsoo.ru/ffOc6bcc
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B3aumoneiictBue 3apsiioB. 3akoH

47 Kynona. ToueuHbIi 31€KTPHIECKHIA bubnnorexa LIOK
3apA https://m.edsoo.ru/ffOc6ce4
Hanpsok€HHOCTD AIIEKTPUYECKOTO TOJISL.

48 [IpuHnun cynepn031/1£11/11/1 Bu6oreka [OK
BIIEKTPUYCCKUX ToJIel. JInHin https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaboTa cui 2IeKTpoCTaTHYECKOTo TOJIS.

49 [Morenmman. Pa3HOCTh MOTEHIMATIOB bubsmorexa LHOK

https://m.edsoo.ru/ff0c6f00
[TpOBOTHUKH W TUIJIEKTPUKH B

50 3JIEKTPOCTATHIECKOM TIOJIE. bubnmorexa LIOK

JIHOJEKTPHEECKas IPOHHIAEMOCTD https://m.edsoo.ru/ff0c7018
. bubmuorexa [JOK

S OnexrpoémkocTe. Konzencarop https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTH TIIIOCKOTO

52 KOHJIEHCATOPa. DHEPIHs 3apSKEHHOTO bubmuorexa IIOK
KOHJIEHCATOpa https://m.edsoo.ru/ff0c72c0
JlaGopaTtopHnas pabdorta "3mepenue

53 3JIEKTPOEMKOCTH KOHAeHcaTopa"

[IpuHIMO neiCTBUS U TPUMEHEHHE
£4 KOHJICHCATOPOB, KOMHPOBAIHHOTO

amnmnapara, CTpyHHOTO IpUHTEpA.
DNeKTpocTaTUYeCKas 3aluTa.

3azeMJIeHHE HIIEKTPONIPUOOPOB
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55

DNEeKTpUUYECKUH TOK, YCIOBUS €r0
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna Toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma Jist
y4JacTKa Lenu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMEIIaHHOE COETMHEHHE TIPOBOTHIKOB.
JlabopaTtopHnas pabota «M3ydyenue
CMEIIAHHOTO COCTMHCHHS
PE3UCTOPOBY

0.5

bubmmoreka [{OK
https://m.edsoo.ru/ff0c74f0

57

PaGoTta 1 MOLTHOCTB ANIEKTPUUECKOTO
Toka. 3akoH J[xoynsa-Jlenna

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

58

3akon OMa 11 OJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«M3mepenue DJ1C ucTouHnKa TOKa U
€ro BHYTPEHHETO COMPOTUBICHUS)

0.5

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

59

DneKTpOHHAas TPOBOAUMOCTb TBEPABIX
METaJJIOB. 3aBUCUMOCTD
COMPOTHUBIICHUS METAIIJIOB OT
Temneparypbl. CBEpXIIPOBOIUMOCTh

60

ONEKTpUUYECKUI TOK B BaKyyMe.
CBoiICTBA AIIEKTPOHHBIX ITYYKOB

61

[TomynpoBOAHUKH, UX COOCTBEHHAs U

IpUMecHast MpoBoauMocTh. CBolicTBa
p—n-nepexona. [lomynpoBoaHuKOBBIE
npubOopsI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae
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DNEeKTpUUYECKUH TOK B pacTBOpax U
paciiaBax 3JI€KTPOJIUTOB.

bubmmoreka [{OK

62 1
DNEKTPOTUTHYECKAs TUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNEeKTPUYECKUN TOK B razax.

63 CaMocTOATENbHBIN 1 1 bubnuoreka [JOK
HECaMOCTOSTEIbHBIN pa3pax. MoJHus. https://m.edsoo.ru/ff0c84ae
[lmazma
DnexTpuyeckue Npubopsl U yeTpoicTBa
Y UX TIPAKTHYECKOE TPUMEHEHUE. Bu6miorexa IIOK

64 IpaBuia TeXHHKH O€30MaCHOCTH . https://m.edsoo.ru/ff0c86fc
O6o0maromuii ypok bubmuorexa [JOK

65 «NEKTPOIMHAMUKAY 1 https://m.edsoo.ru/ff0c88be
KonTtponsHas paboTa o Teme
«Inekrpocratuka. [locTossHHBIN Bubnuoreka [JOK

66 ()J'IeKTpI/I‘leCKI/Iﬁ TOK. TOKI/I B paBJ'II/I‘IHBIX l https//medsooru/f‘fOCBaBa
cpenax»
PesepBurbiit ypok. KontponbHas paborta bubnnoreka [JOK

67 o TeMe "DJIeKTpoauHaMUKa" 1 https://m.edsoo.ru/ff0c8c56

P

PesepBHblit ypok. O6oOmmaromui ypox bubnnoreka [JOK

68 no temam 10 kacca 1 https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
No T Jlata uu@ppoBbIe
/i €Ma ypoka Beero Konrtpoabubie | IlpakTuueckue H3yueHusI 00pasoBaTebHbIE
paﬁoTbl paﬁoTbI pecypchl

[TocTostHHBIE MAarHUTHI U X
B3auMO/IeiicTBHE. MarHUTHOE T0JIe. Bu6miorexa IIOK

1 . 1
BexTop MarHUTHON MHIYKIMA. JIMHIN https://m.edsoo.ru/ff0c9778
MAarHUTHOW MHIYKIIUH
MarsuTHO€ T0JIe TPOBOTHHUKA C TOKOM.
OmeIT DpcTena. bubmuotexa [JOK

2 . 1
B3aumoaelicTBre IPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 bubmuorexa [JOK
MAarHUTHOTO TMOJISl KaTYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TOJISl HA
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.
JlaboparopHnas padota «MccnegoBanue Bu6muorexa [IOK

4 HeﬁCTBHH IIOCTOSAHHOT'O MarHuTa Ha 1 1 https://m'edsoo'ru/ffOCgaco
PaMKy ¢ TOKOM»
JleficTBHE€ MarHUTHOTO TOJIA HA

5 JBUKYILYIOCS 3apsDKEHHYIO YacTHUILy. N Bu6anoreka LIOK

Cuna Jlopenna. PaboTa cubl
Jlopenua

https://m.edsoo.ru/ff0c9df4
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OnexTpoMarHuTHas HHAyKLuA. [loTok
BEKTOpa MarHuTHOU uHaykuuu. J/1C
MHIYKIHU. 3aKOH JIEKTPOMAarHUTHOM

naaykiuu Papanes

JlabopaTtopHnas pabota «lccnenoBanue
SABJICHUSA BHGKTpOMaFHHTHOﬁ
HUHAYKIOHUN

bubmmoreka [IOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTS. SIBIEHME
camouHaykiuu. JJ1C caMOMHTyKITHH.
DHeprusi MarHUTHOTO TIOJIS KaTYIIKU ¢
TOKOM. DJIEKTPOMarHuTHOE T0JIe

bu6moreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuyeckue yCcTpoicTBa U X
MIPUMEHEHHE: TOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMArHUTHI, AIEKTPOABUTATENb,
YCKOPUTEH 3JI€MEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS MeYb

10

O6oOmaromuii  ypok  «MarHutHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

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

11

KouTtponbHas pabora o teme
«MarsuTHoe moJe.
DNeKTPOMarHUTHAS MHIYKIIHS

bubmuoreka [JOK
https://m.edsoo.ru/ff0cad58
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12

CBOOOTHBIE MEXaHUYECKUE KOJICOaHMSI.
I"apmonmnueckue KoaedaHusl.
YpaBHEHHE rapMOHUYECKUX
KoJIeOaHUH.

[IpeBpatienue s3uepruu

bubmmoreka [{OK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTtopHnast pabota «lccnenoBanue
3aBUCHMOCTH TIEPHO/1a MAJTBIX
KoJiIeOaHU# Tpy3a HA HUTHU OT JITUHBI
HUTHU ¥ MacChI TPy3a»

14

Konebarenbublit KoHTYp. CBOOOIHBIE

bu6moreka [IOK
https://m.edsoo.ru/ff0ch820

OJICKTPOMAarHuTHBIC KoJIcOaHHs B
nacajibHOM KoJIeOaTeIbHOM KOHTYpC.
Amnanorus MCKIY MCXaHUYCCKUMU U
OJICKTPOMAariuTHBIMU KOJIEOAHUSIMHU

15

®opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPruM B UAeaIbHOM KOJIe0aTeIbHOM
KOHTYpe

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBneHue o 3aTyXaromux
KosieOaHusX. BBIHYXICHHBIC
MEXaHMYECKHE Koebanus. Pe3onanc.
BbIHYXIeHHBIE 3JICKTPOMAarHUTHBIC
KoeOaHus

bubmuoreka [JOK
https://m.edsoo.ru/ff0cbb86
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17

Ilepemennsbiii Tok. CUHYCOUJAJIbHBIN
MepEMEHHBINA TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKa. AMIUIUTYAHOE U
JICMCTBYIOLIEE 3HAYEHHUE CHIIbI TOKA U
HaIpsKEHUs

bubmmoreka [{OK
https://m.edsoo.ru/ff0cbd34

18

Tpanchopmarop. [IponssoacTso,
neperaya u noTpedieHue
ANEKTPUYECKOMN SJHEPTUU

19

YCTpOUCTBO M MPAKTHYECKOE
IIPUMEHEHHE EKTPUIECKOTO 3BOHKA,
reHeparopa MNepeMeHHOro TOKa, JTMHUI
JNEeKTpoIepeaad

bu6moreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTUYECKUE PUCKH TIPH
MIPOU3BOJICTBE AIIEKTPOIHEPTUH.
Kynbrypa ncnonb3oBanust
ANIEKTPOIHEPIHH B MOBCEAHEBHOM
KU3ZHU

21

MexaHnyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Ckopocthb
pacnpoCTpaHeHus U AJTHUHA BOJHBI.
[TonepeuHsbie ¥ MPOIOTbHBIE BOJTHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcca54

22

3Byk. CkopocTb 3ByKa. [ poMKoCcTh
3ByKa. BricoTa ToHa. TeMOp 3ByKa

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

23

ONEKTPOMAarHUTHBIE BOJHBI, UX
CBOMCTBA U CKOpoCTh. [Ikana
3JIEKTPOMArHUTHBIX BOJIH

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccfe0
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[IpuHIMIIBI pagUOCBA3U U

24 TeneBuieHus1. Pa3BuTue cpecTB CBA3H.
Papnonokanus
Kontponsnas padora «Konebanus u bubnuorexa [JOK

25 BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpsimonurHENHOE pacpoCTpaHEHHE

26 CBETa B OJJHOPOJIHOM Cpeje. Bu6orexa LIOK
Toueunslilt nctounuk csera. JIyuy ceera https://m.edsoo.ru/ff0cd350
OTtpaxkeHue cBeTa. 3aKOHBI OTPAKEHUS

27 ceeta. [locTpoeHne n300paxeHuil B bubmoreka [IOK
TLIOCKOM 3€pKalte https://m.edsoo.ru/ffOcd4e0
[Ipenomnenue crera. [TonHoe
BHYTpEHHee oTpakeHue. [IpenenbHblii Bu6snuoreka [IOK

28 YTOJI IIOJIHOTO BHYTPEHHETO OTPaXKEHUA https://m.edsoo.ru/ff0cd7f6
JlaGopatopnas pabora «3mepenue bubmuoreka [JOK

29 MOoKa3aTesis MPEJIOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a

30 JIunzel. [locTpoenune nzoopakeHuii B bubmuoreka [JOK

JIMH3C. cDOpMy.]'Ia TOHKOH JIMH3EL.
YBeanueHue JUH3bI

https://m.edsoo.ru/ffOcddle

31

JlaboparopHas pabota «MccnegoBanue
CBOMCTB M300paKeHUH B TMH3AX»
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Hucniepcus ceera. CII0XKHBIH cOCTaB
6enoro ceeta. L{ger. Jlaboparopnas

32 pabota «Habmonenne aucnepcun
CBETa»

23 WuTepdepennms cera. Audpaxims bubnuorexa [JOK
ceera. /luppakunonHas peméTka https://m.edsoo.ru/ffOced22

p p

4 [TorepedHOCTh CBETOBBIX BOJIH. bubnuorexa [JOK
[Tongpusanus cera https://m.edsoo.ru/ff0cf02e
OnTryeckue MpuOOpPHI U yCTPOiicTBa U

35 yCIIOBHUA UX 0€30IaCHOT0 MPUMEHEHUs
I'panuIIBI MPUMEHUMOCTH

36 Knaccnqecxovﬁ MexaHukH. [locTynaTsl Bu6morexa [IOK
CICIHATIBHON TCOpUH https://m.edso0.ru/ff0cf862
OTHOCHUTEJIBHOCTU
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH.

37 3ame/UIeHIE BPEMEHH H COKPAIICHUE brbmmotexa LIOK
JUTHHBI https://m.edsoo.ru/ffOcfa42
DHEPrusi ¥ UMITYJIbC PEISITUBUCTCKOM

38 vacTuIlbl. CBA3b MACCHI C SHEPTUEH bu6miorexa LHOK
MMITYTTECOM. DHEprHs TOKOST https://m.edsoo.ru/ffOcfc68
KonTtponsnas pabora «OnTuka.

39 OCHOBBI CIIEIUATBLHON TEOPHH bub6moreka IIOK
OTHOCHTEILHOCTI https://m.edsoo.ru/ffOcf6f0

10 ®ortonsl. opmyna [Inanka. SHeprus u bubnuoreka [IOK

uMIynbc (GoToHA

https://m.edsoo.ru/ffOcfel6
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OTKpbITHE U HCCIEN0BAHNE

41 dortosdpdexra. OnpiTer A. T Bubnnorexa LIOK
Cro1eToBa https://m.edsoo.ru/ffOcffc4
3akonbl hoTodd(dekra. YpaBHCHHE

. . bu6mmoreka [{OK

42 .

Dinmreiina a1 goTospexra https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuia» porodddexra
JaBnenune cBeta. OnbiTer [1. H.

43 JleGeneBa. XuMuueckoe AeHCTBHIE bubmuorexa IIOK
cBeTa https://m.edsoo.ru/ff0d04a6
TexHnueckue ycTpoicTBa u
MPaKTUYECKOE MPUMEHEHHE:

44 (dhoTodmeMenT, (HOTOMATIYNK, COTHETHAS
Oarapesi, CBETOINO
Pemrenue 3agay mo reMe «IJI1€MEHTHI bu6mmoreka [IOK

45 KBAaHTOBOM ONTHKN https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. OnBITEI

46 Pezepdopna mo paccessHIIO 0-4aCTHII. BH6H_HOTeKa HOK
TTaneTapHas MoJeb aToMa https://m.edsoo.ru/ff0d091a

bu6mmoreka [JOK

ar Hoctynater bopa https://m.edsoo.ru/ff0dOafa
N3nyuenue u nornomienue (GoTOHOB

48 [pHU TIEPEX0ie aToMa C OJTHOTO YPOBHS but6morexa [HOK
SHEprUH Ha APYroif. BU/bl CIEKTPOB https://m.edsoo.ru/ff0dOafa
BonHoBsie cBolicTBa yacTull. BosiHbI /1€

49 Bpoiinst. KopryckysipHO-BOTHOBOM bubnuorexa IIOK

Ayallu3M. CnoHTaHHOE U

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

50

OTKpbITHE PaIMOAKTUBHOCTH. OTIBITHI
Pesepdopaa no onpeneneHnio cocTaBa
PaIMOAKTUBHOTO M3ITYy4CHUS

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-,
raMMaun3J1ydYCHU. Biusuane
PaAOaKTUBHOCTHU Ha )KUBBIC
Opra’Hu3Mbl

52

OTKphITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.

DNEeKTPOHHBIN 51 MTO3UTPOHHBIN
Oerapacmaj. ['amma-uznyueHue

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

53

DHeprus CBA3U HyKJIOHOB B sIIpe.
SnepHbie peakuuu. AnepHbIA peakTop.
[Tpo6eMbl, IEPCTIEKTUBHI,
9KOJIOTMYECKUE aCIEKThI SJIEPHOMN
SHEPreTHKU

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

54

DyieMeHTapHble YacTullbl. OTKpbITHE
MOo3UTpoHa. MeToabl HAOMIOACHUS U
perucTpanuy 1eMEeHTapHbIX YaCTHII.
Kpyrasiit cton «®yHaameHTanbHble
B3auMo/ieiicTBus. EquHCTBO
(bu3n4ecKoi KapTHHBI MUPa»

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0e38
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55

Bun 3Bé3anoro Heba. Co3Be3us, spKue
3BE3/bI, INIAHETHI, UX BUANMOC
nBrokenne. CoaHeyHas cucreMa

56

Connne. ConHedHas aKTHBHOCTb.
Wcrounuk sneprun CosHua u 3BE3]1

57

3BE3/1bl, UX OCHOBHbBIE XapaKTEPUCTHKHU.
3BE3/1pI ITABHOM MOCIE10BATEIbHOCTH.
Bnyrpennee ctpoeHue 3BE3.
CoBpeMeHHBIE TPEACTABIECHUS O
MPOUCXOXKACHUHU U 3BoJonnu CollHa
U 3BE3]

58

Muneunsiit [Iyte — nama [Manaktuka.
Tlonoxeune u nBmwxkenue CoiHIA B
lanaktuke. I'anaktuku. YEpHbie ObIPHI
B sJIpax rajakTHK

59

Bcenennas. PasOeranue rajakTuK.
Teopust bosbiioro B3peIBa.
PenukToBOC M3yUYCHHE.
MeraranakTuka

60

Hepemennsie npo0ieMbl acTpPOHOMUU

61

KoutponpHast  pabora  «DnemMeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»




62

O6o6maromuii ypok. Ponb ¢pusuxu u
ACTPOHOMHUH B DKOHOMHYECKOMH,
TEXHOJIOTHISCKOM, COIHAIbHOM B
ITHYECKOH cdepax NesTeIIbHOCTH
YeJIoBeKa

63

O6o06matomuii ypok. Poss 1 mecto
(U3HUKHN 1 aCTPOHOMUH B
COBPEMEHHOMN HAYYHOUN KapTUHE MUpa

64

O6o06maromuii ypok. Ponb ¢puzndeckoit
Teopuu B GOPMUPOBAHUU
MpeACTaBICHUHN 0 PU3NUECKON KapTHHE
Mupa

65

O6o06matromuii ypok. Mecto
(hr3UYeCcCKO KapTUHBI MUPA B 00IIEM
Py COBPEMEHHBIX
€CTECTBEHHOHAYYHBIX MPE/ICTABICHUI
0 TIpUpPOJIC

66

Pe3epBHbIil ypok. MarHuTHOE T0JI€.
DNeKTpOMarHUTHAs UHIYKINS

67

PesepBubiil ypok. Ontuka. OCHOBBI
CHelHalbHOM Teopuu
OTHOCHUTEIIbHOCTH

68

Pesepnbiit ypok. KBantoBas ¢usuka.
DNEeMEeHTHI aCTPOHOMUU U
acTpopU3NKI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA OBA3SATEJ/IBHBIE YYEBHBIE
MATEPHAJIBI VI YHEHUKA

» Gusuka, 11 kinacc/ I'eaaenmreitn JI.O., bynaroBa A.A., Kopuuises 1. H.,

Komikuna A.B., Ob61iecTBo ¢ orpaHundeHHON 0TBETCTBEHHOCThI0O « BTHOM.

JlabGopartopus 3HaHU»; AKIIMOHEPHOE 00111ecTBO «3/1aTeNnBhCTBO

«IIpocBenieHue»

®usuka. 11 kmacc. ba3zoBelid ypoBens, JI. 3. I'ennenmreitn, A. A. bynarosa, A.

B. Komikuna, 1. H. Kopuuinses, "N3natenbctBo «IIpocBenienue»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

1. ®uzuka. 10 xiacc. YueOHUK aiisg 00IieoOpa3oBar. OpraHu3aluii ¢ MPHI.HA
AJIEKTPOH. HOcHTeNe: 0a30BbId U poduabHbIN ypoBHU/ I'.5. Mskumes, b.b.

byxosues, Corckuit H.H./ M.: [Ipocsemienue, 2020.

2. Kynepmireitn  FO.C.  ®wuszuka. JuddepeHuupoBanHble  KOHTPOJIbHBIC
pa6otel. 71 1kmacc.CII6.: U3a. oM «Centadpny, 2015.

3. ®usuka. «kKOHCTPYKTOp» CaMOCTOSTEIBHBIX U KOHTPOJBHBIX pabdoT. 10 — 11

KJIaCCHI: TTocoOme i yuuTeneit odmeoopazosar. yupexaeauii/ C.M.
Anpgpromeukut, A.C. CnyxaeBckuil.- M.: IIpocsemenue, 2018.
4. Coopuuk 3amad o ¢usuke. 10-11 xmacesr (k yaeOnukam I'. 5. Msikumesa
u.ap.) — M.: Dk3amen, 2019.

5. Coopramk 3amad mo ¢usmke miusa 10-11 kmaccel: mocoOue sl ydamuxcs

o01ieo0pa3oBar. opranu3anuii: 6a3oBbiil u npodui. ypoau / H.A.



[TapdenTnena.- 5-¢ uzn. M .: [Ipocsemenue, 2017 r.

6. ®uszuka. 3agaunuk. 10-11 ki.: [Tocobue nnsa obieoOpazoBart. yupexaeHuii /
PeimkeBuu A. I1. - M.: lIpoda, 2019.

7. TeMaTHU4eCKUE CaMOCTOATENbHBIE U KOHTPOJbHBIE pPaboThl 1o ¢usuke.10
knace. / O.W. I'pomresa.- M.: Dk3amen, 2017.

8. A.Il. PeimkeBuu. COopHuk 3amau mo ¢usuke. Mocksa, [poda, 2017 r 9.
@®poHTanbHble JabopaTopHble paboThl 1o ¢usuke B 7-11 Kiaccax
o01ieo0pa3oBareNbHBIX yupexaenusx: Ku. ais yaurens / B.A. bypos, FO.1.

Huxk, b.C. 3BopsikuH u ap.; noxa pea. B.A. byposa, I'.I'. Hukudopoga. - M.:

[Ipocsemenue: Yueob, nut., 2015

10. Komudukarop »>IeMEHTOB coOAepKaHUS M TpeOOBaHUH K YpPOBHIO

IMOATOTOBKHU BBIITYCKHHUKOB O6IH€O6p33OBaT€HBHBIX y‘lpC}KI[CHI/Iﬁ JJI1 IIPOBEACHU S

B 2024 roxy eauHoro rocyaapcreHHoro sk3amena no ®1U3UKE.

11. JI. A. Kupuk. ®uzuka 10. COOpHUK CaMOCTOSITENBHBIX U KOHTPOJIBHBIX
pabot. MockBa «Mnekca» 2019 r.

12. ®wusmka. 10 xmacc: TEXHOJOTHMYECKHE KapThl YPOKOB 1o y4deOHUMKY I'.4.
Msxkumea, b.b. byxosnesa, H.H. Cotckoro/ aBrt.-coct. H.JI. Ilemareiiuenko.-
Bosrorpaa: Yuurens. 2019.

13. T'.B. Mapkuna ®usuka 10 knacc. [loypounsie mians mo yueonuky . 4.

Msxumesa, b.b. byxosuesa. B.: Yuurens, 2020.



14.  COOpHUK TE€CTOBBIX 3aJaHUM JIJIs1 TEMATUUYECKOTO M UTOIOBOI'O KOHTPOJIS.
®uzuka 10 knace. M.: «MnTemnext-Lentp», 2019

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET
1. bubaunoreka IIOK https://m.edsoo.ru
2. https://resh.edu.ru
3. https://yaklass.ru
4. https://edu.skysmart.ru

5. https://urok.apkpro.ru
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