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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpEIHEro O0OIlero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW M TpeOOBaHUI K pe3yibTaram
OCBOEHHSI OCHOBHOM 00pa3oBaTelIbHOU Mporpammel, npeactaBieHHbIXx B PI'OC
COO, a Takxke c yuy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIUMA TIpernojiaBanusi ydeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickoi denepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBaTeIbHbIC MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAmpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpOBHE Ha OCHOBE CUCTEMHO-ESITEIbHOCTHOIO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpedoBanusim PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeJAMETHBIM pe3yibTaTam
OOy4eHHMsI, a TAKXE YYHUTHIBAET HEOOXOIUMOCTh PEATU3ALMHU MEXKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YeOHBIMH MpeameTamu. B Heil
OIIPENETSAIOTCS OCHOBHBIE LIEIM HM3Y4YeHMs] (PU3UKU HA YPOBHE CPEIHEro OOLIEro
o0Opa3oBaHMsl, INIAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (PU3UKHU: JTUUYHOCTHBIE,
MeTanpeIMeTHbIC, MPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yJbTaThl OCBOEHUS Kypca (PU3UKH Ha 6a30BOM YpOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YJIbTAThI M0 rojlaM 00yUEHUS;

e cojepkaHue yueOHoro npenamera « Pu3nkay 1o rojgaMm oOoydeHus.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAX NPUPOABI, BBICTyIas B
KauecTBe y4eOHOIo IMpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHui 00 okpyskaromiem mupe. [IkoabHbIN Kypc GU3HKK — CHCTEMOOOpa3yIOIni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB U SBJICHWM, M3y4aeMbIX XUMHUEH, OHOJIOTHEH,
¢buznyeckoir reorpadueir u acTpoHomuei. Mcmonp3oBaHME UM aKTHUBHOE
npuMeHeHue (U3MYECKUX 3HAHMA  ONpeeNsaeT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe HSHEPreTUKH, TPaHCIOpPTa, OCBOCHUS
KOCMOCA, IOJIy4EHHUS] HOBBIX MAaTE€pHaJIOB C 3aJlaHHBIMU CBOWCTBAMU WU JIPYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POPMUpOBAHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MUpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN MPUMEHSTh
HAYYHBI METO]T TO3HAHMSI TP BBIIIOJIHEHUU UMH YY€OHBIX UCCIICOBAHUM.

B ocHOBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak IPUHLUIIBI €ro
MTOCTPOCHMUSL.



Hoes yenocmnocmu. B COOTBETCTBUM € HEH KypC SBISETCS JIOTMYECKU
3aBEpUIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B coOOTBETCTBMU ¢ HedW MaTepuan Kypca (Qu3mMku
o0ObeaUHEH BOKPYr (Quinueckux Teopuid. Benymum B Kypce sBIsieTCS
dbopMHpoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIIECTBE W
noJIe.

Hoes eymanumapuzayuu. EE peanuzamms mpearosiaraeT HCMOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIHMAa (PU3UYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHS
bu3uku ¢ pa3BUTHEM O0OIIecTBa, a TakkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasiennocmu. Kypc ¢dusuku mpeanonaraer
3HAKOMCTBO C IIUPOKHM KPYIOM TE€XHHUYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss TOCPEIACTBOM BBEIEHHUS JIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJOTHMH, a TaKKe OOCYXKICHUS
po0JIeM palMOHAIBFHOTO MPUPOIOIOIB30BAHUS U IKOJIOTHYECKOM 0€30MMacHOCTH.

CrepKHEBBIMHU JJIEMEHTaMH Kypca (U3UKU Ha YPOBHE CpPEAHEro OOIIero
oOpa3oBaHusl SBIAIOTCS (PU3MUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYp€ MOCTpoeHUs (pusznueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX TMPEACTAaBICHHUSIX O MOPHUPOAE, TpaHHIAX
MPUMEHUMOCTH TEOpHM, JJIsI ONHCAaHUSA ECTECTBEHHO-HAYYHBIX SBJICHUN U
MIPOIIECCOB).

CHUCTEMHO-ACSATEILHOCTHBIN TOAX0J B Kypce (DU3MKK peanusyercs Mpexie
BCEr0 3a CUET OpraHU3alldU SKCIEPUMEHTANIBHOU AESITENIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3UKA — OTO HKCIOJH30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX JKCIEPUMEHTOB H JIa0OpaTOPHBIX PadoT,
KOTOpBIE B mporpamme no ¢usrvke oObeIUHEHBI B OOUIUN CIHUCOK YUYEHHYECKUX
pakTUYeCKux padoT. BhifeneHne B yKa3aHHOM IMepeyHe J1abopaTopHBIX pador,
MPOBOAUMBIX JUIsl KOHTPOJS W  OILIEHKH, OCYIIECTBISICTCS  y4aCTHUKaMU
o0pa30BaTeIBLHOTO TIPOIIECCa HWCXOMd U3 OCOOCHHOCTEW IIJIAHUPOBAHUS W
ocHameHuss kaOmHera usmku. Ilpm »>ToM obecrneumBaeTcsi  OBIAJICHUE
OOy4YaromMUMHUC YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICTOBaHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUI0 PACUYETHBIX MU KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 171st pacuy€THBIX 3a/1ady MPUOPUTETOM SIBISIIOTCS 3aJayu C SIBHO
3aJlaHHOM (PU3UYECKON MOJIEIbIO, MO3BOJIAIONINE TPUMEHITh U3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pas3feia Kypca, TaK U WHTETPUPYS 3HAHUS W3
pa3HbBIX pa3nesnoB. /[ KauyeCTBEHHBIX 3a/1ad IPHOPUTETOM SIBIISTFOTCS 3aJlaHUS Ha
OOBSICHEHHE TPOTEKaHWS (PU3NYECKHX SBICHUH M MPOIECCOB B OKPYKAIOIICH
XKU3HHU, TpeOyronue BbhIOOpa (U3MYECKON MOAENU A CUTyallud MPaAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKkTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbId ypOBEHb Kypca
(bU3UKK Ha YPOBHE CPEIHEro 001Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3MKKA WIM B YCJIOBHUSX MHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IuKia. B kaOuHere (QuU3MKU HOIKHO OBITH
HeoOXxouMoe JiabopaTopHoe OOOpYy/IOBaHUE [IJIsi BBIMOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUEHWYECKHX MPAKTUYECKUX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
MPUHITUIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBAeT IMOCTAHOBKY
MEPEUNCIICHHBIX B TMporpaMMe 1O (GU3WKE KIIOYEBBIX JIEMOHCTpAIUd IS
WCCJICMOBAHMUSI  W3Y4aeMbIX  SIBIIEHUA ©  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TMPUMEHEHHI.

JlabopaTopHoe 00OpyIOBaHME JII YYCHUYECKHX TMPAKTHYECKUX padboT
dbopMHpyeTCs B BUAE TEMAaTHYECKUX KOMIUICKTOB M 00ECIIEUYMBACTCS B pacyeTe
OJTHOTO KOMIUIEKTa Ha JBYX OOydYalmmMXcs. TeMaTHYeCKHe KOMILICKTHI
7a00paTOpHOTO OO0OPY/IOBAHUS JIOMKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMU LEJIIMU U3y4€HHUSI PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opmMupoBaHue wHHTEpeca M CTPEMJICHUS OOYYAOIIMXCS K HAYIHOMY
W3YYCHUIO TPUPOJIbI, PAa3BUTHE HMX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (POpMUPOBaHHE
HCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHMPOBO33PCHHSI KaK pe3ynbTara HW3YYCHHS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue yMmeHuUl OOBACHATH SBJICHHUS C HCIOJB30BaHUEM
(bU3NYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mNpenCTaBICHUNA O PONM (PUIUKHU IJI Pa3BUTHUSI JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTmxeHne 3TUX Lene 00ecreynBaeTCsl pelIeHHeM CIeAYIONINX 3a7ad B

mpoliecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TmpuoOpeTeHWe  CHUCTEeMBI  3HaHWM 00  o0mmx  (U3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpHSIX, BKJTFOYAS MEXaHUKY,
MOJICKYJIIPHYIO  (PH3UKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTHI acCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OOBsICHEHUS (PU3WYECKUX SBJICHUN B TPUPOAEC W IS TPUHATHS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB pEIIECHUS pa3IUYHBIX 3aJa4 C SBHO 3a/laHHOM
bu3nueckoil MOJENbI0, 3a/ad, MOJPa3yMEBAIOIIUX CAMOCTOSITEIHHOE
co3faHue GU3NUECKOl MOJICNH, aJIeKBATHON YCIIOBUSM 33a]a4H;

e TOHWMaHWC (U3UYECKUX OCHOB WM TPHUHITUIIOB JEUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX TMPOIIECCOB, X BIUSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIHHOTO IUIAHWPOBAHUS U TMPOBEACHUS
(GU3MYECKUX SKCICPUMEHTOB, aHAIW3a M HWHTEPIpPETAllid HWHPOPMAIIHNH,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

e CO3JaHME YCIIOBUH ISl Pa3BUTHUS YMEHUN MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPUYECKOU JIESITETbHOCTH.

Ha wusydenne ¢usuku (6a30BbIM ypOBEHb) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus oTBoAuTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HeJEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1O (QHU3MKE TMepeueHb J1abopaTOpPHBIX U
MPAKTUYECKUX pabOT SABJISETCS PEKOMEHJOBAaHHBIM, YYMUTENb JeliaeT BHIOOD
MpoBeNeHUsT JTa0OPAaTOPHBIX PabOT U OMBITOB C YYETOM HWHIUBUIYATBHBIX
0COOEHHOCTEN 00yYaroIUXCsl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOTI'O MIO3HAHUA

®uszuka — Hayka o mpupojae. HaydHbie MeTOIbl MO3HAHUS OKPY>KaIOIIEro
Mupa. Posib 53KcnepuMeHTa W TEOPUM B MPOILECCE IIO3HAHMS TPUPOIBI.
DKCIIEpUMEHT B (hU3BHKE.

MonenupoBanue ¢Gu3NYECKUX SBJICHUM M TporieccoB. HayuHble TUIIOTE3BI.
du3nyecKue 3aKOHbl U T€OpPUHU. | paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto duzuku B GOpPMUPOBAHUU COBPEMEHHOM HAyYHON KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHaJIoroBbIE W IU(POBBIE U3MEPUTEIbHBIE MNPUOOPHI, KOMIBIOTEPHBIC
JIaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) H
YCKOPEHHUE MaTepuajbHOW TOUKH, HUX TMPOEKIMM Ha OCHU CHCTEMBI KOOpIWHAT.
CroxeHue rnepemMenieHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMkKeHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMelIcHus
MaTepUaibHOM TOYKHU OT BPEMEHH.

CBoboaHOE nageHre. Y CKOpeHHe CBOOOIHOTO MMaICHUS.

KpuBonuueitHoe  nBwkeHue. J[BUKeHHME  MaTepuaJbHOW TOYKHA MO
OKPYKHOCTH C ITIOCTOSSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUUYECKOE TMPUMEHEHUE: CIUI0METD,
JBH>KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpeavu.

Jlemoncmpayuu

Mogenbs cucTeMbl OTCUETa, WIITIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYX€E U B Pa3pEKEHHOM NPOCTPAHCTBE.

HaGnronenne aBuxkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy pu ABM>XKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIbIO ONPEACIEHNUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY HYTSIMH, HPOUACHHBIMU TEJIOM 3a
MOCJICIOBATENbHBIE PABHBIE MPOMEXKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuxeHUs Tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproTOHA.
HNHepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunmun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUI. MaTepUaIIbHOM TOUKHU. Tpetnit 3akoH HeroTOHA 1711 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumima Ttsoxectd. llepBas kocmuueckas
CKOpOCTb.

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

Tpenne. Bunpl Tperus (mokosi, ckoiapxeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJbXEHUs U cuiia TpeHus nokos. KoadduuueHT tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIa B )KUJIKOCTHU UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIFOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnewo cumbl. YcnoBus
paBHOBECHUS TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHEHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEepLHm.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HeroToHa.

N3mepenue cuil.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBus paBHOBECHUs TBEPAOTO TeJa. Bubl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopmuvie pabomul

N3ydenue aBmxeHus Opycka o HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUMX B NPYKUHE H
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbsc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MaTE€pUATIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HMMITyJIbCa Tejla. 3aKOH COXPAHEHUs HUMITYJIbCa.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN SHEPTUMU.

[TorennuanbHas DHEPTUA. [TorenmanbHas DHEPTUsA YIIPYro
nedbopMupoBaHHOW — mpykuHbl.  [loTeHUManbHas  SHEprusi Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUaNbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKOW SHEPIrUM CUCTEMBI TEl.
3aKOH COXpAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckue yCTpOWCTBA U MPAKTUYECKOE IPUMEHEHHE: BOAOMET, KOMED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATBLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomwl

N3yuenne abCOMIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU M UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Juddysusa. Xapakrep IABUKEHUS WU
B3aUMOJECUCTBUS 4YacTUIl BemlecTBa. Mojaenu CTpOoeHus Tras3oB, XKUJIKOCTEU U
TBEPABIX TEN U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3THX Mojenel. Macca u
pa3mepsl Monekya. Konnyectso Bemectsa. [locTositnaas Asoranpo.

TennoBoe paBHoBecue. Temmeparypa u €€ namepenue. lllkana temmneparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUM HJACAIbHOTO raza. AOCOJIIOTHAs TeMIepaTypa Kak Mepa
CpeoHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHWs dvactul rasza. lllkana
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenaeneeBa—Knanernpona.
3akoH /lanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiIeHHWE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUM.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aMOJIEUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HWICAIBHOIO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

OrnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE WM3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeTPaMu COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsASI 3HEpPrusi TEPMOJAMHAMHYECKOU
CUCTEMBI U cTIOc00bI €€ n3mMeHeHus. KonmnuecTBo TermioTsl 1 pabota. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeaJbHOrO0  raza. Buasl  Temionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsl TeIUIOEMKOCTh BEIECTBA.
KosnuecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. I[lepBblii 3aKOH TEPMOJIUHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJIMHAMUKH K m3omporieccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmMoauHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeroBpie  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIUIOBBIX MamuHax. Kod(p@uIMeHT Mmoie3Horo
nevctBus TerwtoBodl mamwmHbL. [{ukn KapHo m ero ko3¢ @uIMEHT MOIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIIOIHEPTETUKHU.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpEHHEH HSHEpruy Tejla MPU COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXKAaTOTO BO3/yXa, HarpeBanue >pupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIlepaTypbl) Teaa IpH TeIuionepeaye.

OnelT Mo anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENsI BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepenne yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Pazosvie nepexoonvl

[TapooOpa3zoBanue u koHaeHcamus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacwlllleHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. JKuakue kpuctaibsl. CoBpemeHHble Marepuaibl. [lnaBienue u
KpUCTaJUTM3aIus. Y IeJabHasl TeroTa miaBienus. Cyonumanus.

YpaBHeHuUE TEMI0BOTO OaiaHca.

TexHuyecknue yCTpOIICTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJIOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX TapOB.

Kunenue npu NoHWKEHHOM JIaBJICHUHU.

CriocoObI M3MepeHus BIAXKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUS! KPUCTATMYECKOTO BEIleCTBRA.

JlemoHCTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3mMepeHne OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.

Paznen 4. JiaekTpoauHamMuKa
Tema 1. Inekmpocmamuka
OnexTpuzaums Tel. OJIEKTpUYecKWil 3apsn. JlBa BHIOA 3IEKTPUYECKUX
3apsAn0B. IIpOBOOHMKH, IOUAIEKTPUKU M MOJYNPOBOJAHHKU. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaaoB. 3akoH KynoHa. TodedHbI 3JIEKTPUUECKUAN 3apsijl.
Onextpuyeckoe mnose. Hampsk€HHocTh 3nekTpuyeckoro mnoisd. IIpuHnmn



CYyNEPHO3ULIUNA DHNEKTPUUYECKUX Tojeil. JInHUKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
TIOJISL.

PaGora cumnm  snektpocratmueckoro  mois.  [lotenmman.  PasHocTh
NOTEHUUAIOB. [IpOBOOHMKM UM JUANEKTPUKU B BJIEKTPOCTATUYECKOM TOJIE.
Jvsnexktpuyeckasi MPOHULIAEMOCTb.

OnextpoémkocTh. KoHaeHcaTop. DIeKTpOEMKOCTh TIOCKOIO KOHAEHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpoHCTBA M NPAKTUYECKOE MPUMEHEHHUE: SIEKTPOCKOTI,
AIIEKTPOMETpP, DIEKTpOCTaTHYeCKas 3allluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoeiicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B AIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIaAx
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 31eKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTPUYECKU TOK. YCIOBUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [I0CTOSIHHBIN TOK.

Hanpsixenne. 3akon Oma i1 yyacTKa LEeTu.

DNEKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PabGora nsnektpuueckoro Toka. 3akoH Jxoyns—Jlenma. MoiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIAasi CUJa U BHYTPEHHEE COMPOTHBIICHHUE HCTOYHMKA TOKa.
3akon Oma i1 OJHOM (3aMKHYTO#) 35ieKTprudeckol nenu. KopoTkoe 3aMbIkaHKeE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJLJIOB OT TemIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKHUM TOK B BaKkyyMme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBOTHUKHY. CoOcTBeHHass W TpUMECHas POBOJAUMOCTh
noJIynnpoBOgHUKOB. CBoOMCTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPHUOOPHI.

DONeKTpUYeCKuid TOK B pacTBOpaXx M  paciuiaBax  3JIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALMS. DIEKTPOIIU3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSATENbHbBIN
paspsa. Monnus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTHYECKOE NPUMEHEHHE: aMIepMETD,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN JTHO/,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUS U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MepeHHe JIEKTPOABWXKYLIEH CHIbl. KOpOTKoe 3amMbIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD CONPOTUBJIEHUS METAJLUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa M IpOBOJAUMOCTb BO3/1yXa.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yyeHnne cMenaHHOro COEIMHEHUS] PE3UCTOPOB.

W3mepenne 3JIeKTPOABUKYILEH CHIIbI UCTOYHHMKA TOKA W €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexknpeaMeTHble CBI3H

Nzyuenue kypca ¢pusuku 0a3oBoro ypoBHs B 10 kjacce ocCylIecTBIsSIETCS €
y4€TOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBsSI3ed C KypcaMH MaTeMaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHHE, HAay4HbIH (pakT, rumores3a, (u3nMyeckas BeIMUYMHA, 3aKOH,
Teopusl, HaAOIIOEHUE, SIKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0oiia, UX rpauKkd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI M X NPOEKIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHUE B KUBOU mpupoje, nuddysus, ocMoc,
TEIUI00OOMEH JKMBBIX OPraHU3MOB (BH[bI TEILJIONEPENAUYH, TEMIOBOE PABHOBECHUE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOECHUE BEUIECTBA, CTPOCHHUE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJSIpPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, KUAKOCTEH M



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS AMCCOLIMALNSA,
rajJbBaHUKA.

l'eoepaghus: BNaxXHOCTH BO3/1yXa, BETPbI, 0apOMeTp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHHUE IBUKEHUN C HCIOJIB30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOJALIWIHUKHA, HWCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakera, BOAOMET M JApPYTHUE), JBUraTelb BHYTPEHHEIO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJWUJIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIE HAHOMATEpHUANOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAsl 3alllUTa, 3a3eMJICHUE 3JIEKTPONpPUOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArpeBaTEIbHbIC npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, FaIbBaHUKA.

11 KIIACC

Pa3znen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

IlocrossHHBIE ~ MarHuThl.  B3aumoneucTBHE  ITOCTOSHHBIX ~ MAarHWUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wWHAYKUMH. [IpuHOMnD cynepnosuuun
MAarHuTHBIX MOJIeH. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
WHYKIWH TO0JIS MOCTOSHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHWUKA C TOKOM. KapTWHa JWMHUN WHIYKIAH
MAarHuTHOIO TIOJIA JUIMHHOTO NIPSIMOIO IPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHMUKA, KaTylIIKH ¢ TOKOM. OnbIT OpcTena. BzanmonencTBrue nNpoBOJHNUKOB €
TOKOM.

Cuiia Amniepa, €€ MOyJIb U HallpaBJICHUE.

Cuna Jlopenuia, e€ MOyJib M HampaBlieHUE. [[BKeHHUE 3apsiKEHHOW 4acTHUIIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MAarHUTHOM
WHIYKIUU. OJEKTPOIABMXKYINAA CHIa HWHAYKOUH. 3aKOH JJIEKTPOMAarHUTHOMN
nHaykuuu @apanes.

BuxpeBoe »3JeKTpUYECKOE ToJie. DNEKTPOABIKYIIAs CHJIa WHIYKUHU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHOyKTUBHOCTE.  SIBIIEGHME CAaMOMHIYKLUWHU. OJIEKTPOABIXKyLIas cuia
CaMOWHIYKLIHH.

OHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE IOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: IOCTOSHHbBIC
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX
YaCTHUILl, NHAYKIIUOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IMyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHia Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHIAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYILIEH CHIIBI MHAYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbLE KONEOAHUA

KonebarenpHast cucrtema. CBoOOAHBIE  MEXAaHUYECKHE  KOJIE€OaHMU.
["apmonnyeckue konebanus. [lepumona, wacrora, amrmmutyna u (asa xoieOaHUIA.
[IpykvHHBIN MasTHUK. MareMaTU4eCKUl MasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosebanwuii. [IpeBpareHue sHepruu Npu raApMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiit kKOHTYp. CBOOOJHBIE AJIEKTPOMArHWTHBIE KOJeOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYEeCKUMHU U
JIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHHs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienne o 3aTyXaroUMx KojeOaHusaXx. BeIHYKeHHbIE MEXaHUYECKUE
KojeOanus. Pezonanc. BeiHyKIeHHbIE 3JIEKTPOMarHUTHbIE KOJIeOaHUSI.

[lepemennbli TOK. CHHYCOMTAIBHBIA NEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JICHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpPsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegada U MoTpedICHUE IIEKTPUUSCKOM
HHEPrur. DKOJIOTUYECKHE PUCKH MPU MPOU3BOJACTBE 3JIEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHUE: DIIEKTPUYECKAU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUM JIEKTpONepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HaNPSDKEHUSI OT BPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIMHEHHUU PE3UCTOPA, KaTYIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padomul

HccnenoBanre 3aBUCUMOCTH MEpUOAa MajlbIX KOJEOaHW Ipy3a Ha HUTH OT
JUIMHBI HUTU ¥ MacChl rpy3a.

HccnenoBaHre IMEPEMEHHOIO0 TOKa B LENM W3 IIOCIEA0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMazHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YyCHOBUS pacnpocTpaHeHus. [lepuon. CxkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJIHBI
HuTtepdepentus u nudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3ITyYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anexktpomarautHo BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXeHUE, MPEJOMIICHUE, MOoJsipu3anus, Iudpakuus,
unTepdepenius. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3I€eKTPOMarHUTHBIX BOJIH. [I[puMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue YCTpONCTBa M MNPAKTHYECKOE NPHUMEHEHHE: MY3bIKaJbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
panuonpuéMHUK, TEJIEBU30p, aHTeHHA, TesnedgoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmrogenue orpakxeHus: U NPeJOMIICHUSI MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepenunu u audpakiuuy MEXaHUYECKUX BOJIH.

3BYKOBOI1 pe30HAHC.

HaGnrogenue cBsi3u TPOMKOCTH 3BYyKa WM BBICOTBI TOHA C AMIUIUTYAOW H
4acTOTOW KoJeOaHuH.



HccnenoBanne  CBOMCTB — JJIEKTPOMArHUTHBIX — BOJIH: OTpaXk€HHUE,
peoMIICHUE, OJSIpU3alus, JUPPaKIHs, UHTEpPEepEHIHs.

Tema 3. Onmuka

['eomeTpuueckas ontuka. I[IpsMonnHENHOE pacIpoCTpaHEHUE CBETA B
ogHopoaHOU cpexe. JIyu ceera. ToueyHbIld HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue m3o0paxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETAa. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. [IpefnenbHbIil yroyi IMOJIHOTO
BHYTPEHHETO OTPaKEHHUSI.

Hucnepcus ceera. CnoxHbIi coctaB Oenoro cseta. Lser.

ColOuparomie U pacceuBarolde JUH3bL. ToHkas JauH3a. DOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOW JuH3bL. [locTpoenue uzoOpaxeHUil B
coOuparolux U paccenBaromux guH3ax. Gopmyna TOHKOW JHH3BI. YBEIUYCHUE,
JIaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. WuaTepdepenuns cBeta. KorepeHTHbIE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE HaOIIOICHUS
[JIABHBIX ~MAaKCUMyMOB TIpM  MAaJEHUM MOHOXPOMATHMYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpoOWCTBa M TMPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIETKa, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMONMHEHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEJOMIICHUE CBETa.
OnTuyeckue mpuodOpHI.

[TonHOE BHYTpEeHHEE OTpakeHUE. Moiellb CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUN B JIMH3aX.

Mopenu MUKpocKorna, TeJIeCKona.

Habmronerne natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HabGnronenue nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOUIBIO TPU3MBL.

[Toydyenune ciexTpa ¢ mMOMOIIbI0 JUGPAKIIMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



N3mepeHne nokasaTesns NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3zaes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panuubl  NPUMEHMMOCTHM  KJIACCMYECKOM  mexanuwku.  [loctymartsl
CHEIUAIbHOW TEOPUM OTHOCUTEJIBHOCTU: HWHBAPUAHTHOCTb MOAYJIS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTE OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHH M COKpAIlCHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTULBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISTUBUCTCKON YaCTHULIBI. DHEPIHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. dnemenmot K6AHMOBOU ONMUKU
®otonsl. ®opmyna [lnanka cBsizu s3HEprun (HOTOHA C €r0 YACTOTOM. JHEPTUs
U UMITYJIbC (POTOHA.
OTtkpsiThe 1 ucciaegoBanue Gporodddexra. OnbiThl A. I'. CtoneroBa. 3akoHbI

dotorpdexra. YpaBuenue DuinmTeitHa st hotodddexra. «KpacHas rpanuiiay
dboToaddexra.

JHasnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe JEHUCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUUECKOE MPUMEHEHHUEe: (POTODIEMEHT,
dhoToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTorPdeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (PoToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUIO 0 -4acTHII.
[Lmanerapnas moxpens aroma. Ilocrymarel bopa. M3nydenue wu morioumieHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHS JHEPTHMH Ha Jpyroil. Bumsl
cnekTpoB. CIIEKTp ypOBHEW SHEPTUU aToMa BOJOPOaA.

BousHoBbIE cBOVicTBAa yacTull. Bosabl ne bpoiist. KopnyckyisipHO-BOITHOBOM
JyaJIu3M.

CHOHTAaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

Habnronenue IMHEH4aToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHocTH.  OmnbiTel  Pesepdopma  1mo  ompeneneHuto  cocrasa
paavoakTUBHOTO u3inydyeHus. CBolictBa anbda-, Oera-, ramMMa-u3ITy4yeHHUs.
BnusHue pagoaKTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HyknmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sjapa. M30Tormsl.

Anb(a-pacnan. OIEKTPOHHBIM W MO3UTPOHHBIM OeTa-pacman. ['amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepHbie cuibl. Jlegekt Macchl sapa.

S nepHuble peakunu. Jlenenue u CUHTES sI€Ep.

SAnepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBHI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTalbHbIe B3auMOJIeHCTBUA. EAMHCTBO Pu3nyueckoi KapTUHBI MUpA.

TexHuyeckue yCcTpoucTBa U MPAKTUYECKOE IIPUMEHEHUE: NO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYrK MOHU3HPYIOIINX YACTHUL.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HccnenoBanue TpeKoB YacTUIL (MO0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUU. [IpuKiagHOe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3BénHoro Heba. Co3Be3ausi, sipkue 3BE3MbI, IJIAHETHI, UX BUIUMOE
JBH>KCHUE.

ConHeyHas cucTema.

Connue. ConHeunast akTUBHOCTh. Mctounuk sHeprun ConHIA U 3BE3.
3BE3bI, UX OCHOBHBIC XAPAKTEPUCTUKHU. J[MarpaMma «CHEKTpaJIbHBIM Kiacc —
CBETHUMOCTBY». 3BE3MBl IJIaBHOW MOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJisl 3BE3] TJIABHOW MOCJENOBAaTEbHOCTH. BHyTpeHHee cTpoeHue



3B€3/1. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BoItonnKU CoJiHIIa U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Iyt — nama [MamakTtuka. Ilomoxxenne n nBuxkenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHL B sApax
TaJIAKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa006ima. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 OTIPE/IeNICHUS] TIOJIOKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O0o01marouiee MOBTOPEHUE

Ponp Gu3uku W acTpOHOMUHM B HSKOHOMHYECKOM, TEXHOJOTUUYECKO,
COI[MATILHOM M 3TUYECKOU cepax AesTeTbHOCTH YEJIOBEKa, POjIb U MECTO (DU3UKHU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAyYHOUN KapTHHE MHUPA, POJIb PU3UUECKON TEOPHH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNH O (UUYECKOM KapTUHE MHUpa, MECTO
(bu3nYecKo KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHsS B 11 kiacce oCyIecTBIseTCS C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTUKH,
OMOJOrMU, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBbIE C U3YYEHHUEM METOJIOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHBIA (paKT, TUMOTe3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: peumieHHWE CHUCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIUU HA OCHU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKK TMOJ00US TPEYrOJHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIIOCKUX (PUryp u 00bhEma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JBH>KCHUS B )KMBOM IMPUPOJIE, ONITUYECKUE SBJIEHUS B )KUBOW MPUPOJE, NECUCTBUE
paanaly Ha )KUBbIC OPTaHU3MBL.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKAsI CTPYKTYpa TBEPABIX
TeJI, MEXaHWU3Mbl OOpa30BaHUS KPHUCTALIMYECKON PEIIETKH, CHEKTPaTbHBINA
aHaJu3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JVHUM DJEKTpOIEpeNad, TE€HEepaTop IEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTellb, WHIAYKIMOHHAS I1€4Yb, pajnap, paguoNpUEMHHK, TEIEBHU30pP,
aHTeHHa, TenepoH, CBU-meub, NpOEKIMOHHBIA amnmapaT, BOJIOKOHHas ONTHKA,
CoJTHeuHas Oatapesi.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenne yueOHOro mnpeamera «@Pu3znka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHUKEHUE CISTYIONTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS y4eOHOro nmpenmera «Pu3nkay JOJKHBI
OTpakaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYalOUIMXCA PYKOBOJCTBOBATHCS
C()OPMUPOBAHHON BHYTPEHHEH MO3ULUEH JUYHOCTH, CUCTEMON ILIEHHOCTHBIX
OpUEHTAalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHIICKOTO OOIECTBa, paCIIMPEHUE KU3ZHEHHOIO
OMbITA U OMNbITA AEATEIBHOCTU B MPOLIECCE pealn3allii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENIBHOUN ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(OpMHPOBAHHOCTh I'PAKIAHCKON MO3ULKMK 00YYaIOIIErocst Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUIMCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX TYMAaHUCTUYECKHX H
JEMOKPATHYECKUX LIECHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEpEcax Ipa)kIaHCKOro
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHUE B3aUMOJIEHCTBOBATh C COLUAIBbHBIMU HHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHUEM;

TOTOBHOCTbh K TYMaHHMTAPHON U BOJIOHTEPCKOU EATEIbHOCTH;

2) NIaTPHMOTHYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUNCKOU rPaKIaHCKOHU UIECHTUYHOCTH,
NaTpuOTU3MA;

LIEHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBIM CHMBOJIaM, JOCTHXKCHHIM
POCCUICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CHOCOOHOCTh OLIEHHMBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC pPEIIEHUs,
OPUECHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
NEeATEIbHOCTH YUEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMUMBOrO OyAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHNA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAyYHOIO TBOPYECTBA,
npucylero pu3n4eckon Hayke;



S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON IesSTENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, yMEHHE COBEPIIaTh OCO3HAHHBIN BHIOOP
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caM000pa30BaHUIO B 001acTH
(buU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TIJI00AIBHOTO
XapakTepa dKOJIOTHYECKUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHUE JEHCTBUN B OKPYXKAIOILIEH Cpelie Ha OCHOBE
3HAHUSA LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacHIMpEHHUE OIbITa JEATEIbHOCTH HKOJIOTMYECKOM HANpaBIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

c()OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAaHHE IEHHOCTH HAy4YHOM [EATEIIbHOCTH, T'OTOBHOCTH B IIpOLECCE
u3ydeHus  (QU3MKM  OCYHIECTBIISATh  MPOEKTHYIO W HCCIEA0BATEIbCKYIO
NEeATEIbHOCTh HMHIUBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJILHbIE YUeOHbIE eiicTBUSA
ba3oBble 1ornueckue aeiicTBU:
CaMOCTOATENFHO  (QOpMYJIMpPOBAaTH W aKTyaJIU3UpOBaTh  MpodIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IEIU JEATCIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUU HUX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEUYUST B  PacCMaTpPUBAEMBIX
bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHUS] MPOOIEMBbI C yU4ETOM aHalM3a MUMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAJIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIIE/ICTBUI AEATEIbHOCTH,
KOOPJIMHUPOBAaTh W  BBHINOJNHATH pabOTy B  YCJIOBHUSIX  PEAITBHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEUICHUH KM3HEHHBIX MPOOJIEM.
Ba3oBnle uccienoBarejabcKye 1eMCTBUSA:
BJIQJIETh HAYYHOM TEPMHUHOJOTHUEH, KIIFOUEBBIMU MNOHATUSIMU U METOJIaMU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-HCCIEA0BATEIbCKON U TMPOEKTHOU JESTENIbHOCTH
B 007acTH (U3UKU, CHIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSATEIHHOMY MOUCKY
METOJIOB peUIeHHs 3a7ad (PU3MYECKOTO COJCP>KaHUsS, MPUMEHEHHUIO Pa3TMYHBIX
METO/I0B [TO3HAHMS;

BIAJCTh BHJAMH JEATEIBHOCTH IO TMOJIYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTAllY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apryMEHTHl HJisl J10Ka3aTelbCTBA
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHWS 3a7adyd pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYyJIHpPOBaTh COOCTBEHHBIE 3aJayd B 00pa3oBaTEIbHOMN
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKY;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3UKEe B MPAKTHUYECKYI0 001acTh
KU3HEJCATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX NPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nnpopmanueii:

BJIa/IETh HaBBIKAMH MOJIy4€HUs MHGPOpPMAIUU (PU3NYECKOTO COACPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYUIECTBIIATh MOWCK, AHAJU3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETani0 WHPOPMAIMU PA3IMYHBIX BHIOB U (hopm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIONBb30BaTh  CPEACTBA  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPTaHU3AIIHOHHBIX
3aJ1ad ¢ CcOoOMIoJieHHeM TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECypCcOCOEpeKEeHHs, TMPABOBBIX HM  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJEpXKaHUS B pa3IMYHbIX ¢dopMarax ¢
yu€TOM Ha3zHAYCHHS MHPOPMAIUH U 1[EIeBON ayAUTOPHUH, BHIOMPAsi ONTUMAIIBHYIO
dbopMy IIpeACTaBICHUS U BU3yaJIU3alUH.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBUS:
OCYILECTBIISAITh OOIIEHNE HA YPOKax (PU3UKH U BO BHEYPOUHOU JESATEIHLHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOHQUIMKTHBIX CHTyallMd M CMAr4aTh
KOH(JIUKTBI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIWBHUAYaIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX JCHCTBHI C Y4ETOM O0OLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH H
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAH JIEWCTBUH,
pacnpeneniaTb poid ¢ y4ETOM MHEHMHM Y4YacTHUKOB, OOCYXJaThb pPE3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Y4YaCTHHKA KOMaHIbl B
00U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE IPOEKTHI, OLEHMBAThb HAEU C TO3ULIMH HOBU3HBHI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISATh IO3UTHUBHOE CTPATETMYECKOE IMOBEJAECHUE B PA3THYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIMATHBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO NIEATEbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOSITETIbHO COCTAaBJISITh IUIAH PEIICHUS PACYETHBIX M KAaYECTBEHHBIX
3aJ1ay, TUIaH BBIMOJIHEHUS MPAKTUYECKON PabOThI C YYETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MIPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacIIMpATh paMKH Y4E€OHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPENOYTECHUN;

JeJaTh OCO3HAHHBIM BBIOOp, AapryMEHTUpPOBaTH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBJICHUIO DJPYAHWIMH B 00JaCTH
(bu3KKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JESTEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJeTh HABBIKAMU  [O3HABAaTENbHOM  pedrekcun Kak  OCO3HaHUs
COBEPILIAEMBIX JIEUCTBHUM M MBICIUTENbHBIX MPOLECCOB, UX pE3yJbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIeKCUU JJIsl OLIEHKU CUTYyalluH, BbIOOpa BEPHOTO
pEeLIeHHS;



YMETh OIIEHUBATh PHUCKH W CBOEBPEMEHHO MPUHUMATH PEMICHUS MO WX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPU aHAIM3€ pPE3yIbTaTOB
NEeATEIbHOCTH;

IPUHUMATh Ce0s, IOHUMasi CBOM HEJIOCTaTKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TPH aHAIW3€ pPE3yJIbTaTOB
NEeSATEeITLHOCTH;

IIPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIHMOKH.

B mporecce QOCTHKEHUS JIMYHOCTHBIX PE3YJbTaTOB OCBOCHUS IMPOTPAMMBI
nmo ¢u3MKe IS YPOBHS CpeIHEero ooOmero oOpa3oBaHUS Yy OOydYarOIIUXCS
COBEPIIICHCTBYETCS OMOITMOHAIIBHBIN WHTEJUICKT, TIPEAIOJIar aFO I
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUSsl, BKJIFOYAIOIIET0 CIOCOOHOCTh TOHUMATh CBOE AIMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHHUS Pa3BUTHUs COOCTBEHHOM SMOILMOHAIIBHOM cephl,
OBITh YBEPEHHBIM B ce0€;

cCaMOpETyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aTanTHPOBATHCI K
AMOITMOHAJILHBIM U3MEHECHHSAM U MIPOSBIISATh THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHUE K JIOCTIKCHHIO IIEJIH U
yCcrexy, ONTUMU3M, WHUIIMATHBHOCTh, YMEHHE IEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

AMITATHH, BKJIIOYAIOIICH CIIOCOOHOCTh IMMOHUMATh SMOIIMOHAIBHOE COCTOSHHUE
JIPYTUX, YYUTBIBaTh €r0 TMPH OCYIIECTBICHWU OOIICHHS, CIOCOOHOCTh K
COYYBCTBHUIO M CONEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTh BBICTPANBATh OTHOIICHHMS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy obydenuss B 10 kiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4yHOU KAapTUHbl MHUpPa, B Pa3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B IPAKTUYECKON JESATEIIBHOCTH JIIOIEM;

YUUTBHIBaTh TPAHUIBl MPUMEHEHHUS W3YYCHHBIX (U3UYECKUX MOJENICH:
MaTepuagbHas TOUKa, MHEpLUUAJIbHAs CUCTEMa OTCUYETA, a0COJIFOTHO TBEPAOE TEJO,
UJCIBHBIN Ia3, MOJIEIU CTPOCHHMS I'a30B, KUIAKOCTEH U TBEPABIX TEN, TOYCYHBIN
AIIEKTPUYECKUI 3aps]l IPU PELICHUU PU3NYECKUX 3a/1ay;

pacno3HaBaTh (pU3MYECKUE SBJICHUS (IMPOIECCHI) U OOBICHITH MX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KMHETUYECKON TEOpUU CTPOCHMS BEUIECTBA U



EKTPOJMHAMUKHN:  PaBHOMEPHOE H  PABHOYCKOPEHHOE  MPSIMOJHMHEHHOE
JIBIDKEHUE, CBOOOJHOE TajeHue TeJ, IBHXKEHUE 110 OKPYKHOCTH, WHEPITHS,
B3auMojieiicTBue Ten, nuddy3us, OPOyYHOBCKOE NBIKCHHE, CTPOCHHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl ITPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIApEHUE, KOHACHCAIMs, TUIABJICHHE, KPUCTAJUIM3allUs, KHUIICHHE,
BJIQYKHOCTH BO3/yXa, MOBBIIICHHE JTABJICHHS Ta3a MPU €ro HAarpeBaHUU B 3aKPHITOM
COCyZe, CBSI3b MEXKIY IapaMeTpaMu COCTOSHHUS Ta3a B  H30MPOIeccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPs/I0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3YS (DU3NYECKUE BEIIMYUHBI:
KOOpJIMHATa, MyTb, MEpPEeMEIICHHE, CKOpPOCTh, YCKOpPEHHE, Macca Tella, CHIIa,
UMITYJIBC TeJla, KHHETHYeCKash dHEPrus, MOTCHIMAIbHAS DHEPTrHs, MEXaHHYeCcKas
paboTa, MeXaHWYecKas MOIIMHOCTh; TPH OINUCAHWU TPABHIHHO TPAKTOBAThH
(bU3MYEeCKU CMBICT MCIOJIb3YeMbIX BEIMYMH, WX OO0O3HAYCHUS M €IUHMUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIOIINE JIAHHYIO (U3UYECKYIO BEJIMYUHY C APYTUMHU
BEITMIMHAMU;

ONMCHIBATh M3yYCHHBIC TEIUIOBBIE CBOMCTBA TET M TEIIOBBIC SIBICHHS,
UCTIONIB3Ysl (M3WYECKHE BEIMYWHBL: JaBJICHHE Tas3a, TeMIlepaTypa, CpEeaHsI
KMHETHYECKasi SHEPTHsl XaOTHUYECKOTO JBMIKEHUS MOJICKYJ, CpeIHEKBaJApaTUIHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUJIOThI, BHYTPEHHSSI DHEprusi, pabora rasa,
KO (PUIIMEHT TMONE3HOTO JCUCTBHS TEIUIOBOTO JBHUTATENs; TPH OIMHCAHUHU
MPaBUIBLHO TPAKTOBaTh (U3MYECKHUH CMBICT HCIOJIB3YEMBIX BEIWYMH, WX
0o0O3HAaUEHUsT W CAWHMIIBI, HAXOAUTh (OPMYJIbI, CBA3BIBAIONIME JTAHHYIO
(U3MUECKyIO BEJINYMHY C APYTUMH BEJIMUNHAM;

OIMMKCHIBATh U3yUCHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKHE
sBJICHHSI (TIPOIIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUYMHBI: AJICKTPHUCCKUN 3apsi,
AIEKTPUUECKOE T0JIe, HAMPSHKEHHOCTD TOJISA, MTOTEHITHAN, PA3HOCTh MMOTEHITNATIOB,
Py ONMHWCAHWM TIPABWJIBHO TPaKTOBaTh (PU3WYECKUA CMBICT HCIHOJIB3yEeMbIX
BEITMYMH, WX OOO3HAUYCHUS] W €IWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTaHHYI0 (PM3UYECKYIO BEJTUYHHY C IPYTHMH BEITHYNHAMH,

aHATM3UPOBaTh (PU3MUYECKHE MPOIECChI U SBIICHUS, UCIONB3Yys (PU3HUECKHEC
3aKOHBI ¥ MIPUHUMUIBL: 3aKOH BceMUpPHOTO Tsarotenus, I, II u III 3akonbl HeroTOHA,
3aKOH COXpaHEHUS MEXaHMYECKOW DHEPruH, 3aKOH COXPAaHEHUS WMITYJIbCa,
MPUHITUI CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABHS WHEPIHAIBHBIX CHCTEM
oTcuéTa, MOJIEKYISIPHO-KHHCTHYECKYIO TEOPHIO CTPOCHHS BEIIECTBA, T'a30BbIC
3aKOHBI, CBA3b CPEIHEW KMHETUYECKOW SHEPIHH TEIUIOBOTO JABMXKEHHS MOJIEKYJ C
aOCOIOTHON TeMIlepaTypou, MepPBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
EKTPUUECKOTO 3apsifa, 3akoH KylioHa, TpW 3TOM pa3nuyaTh CIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIpAKEHWE W YCIOBHUs (TpaHMUIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUA UX OE30MAaCHOTO HCIIOJIb30BAHUS B
MMOBCEHEBHOM JKU3HH;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UUYECKUX SIBICHUUA H
MPOLIECCOB C HCIOJIb30BAaHUEM MPSAMBIX M KOCBEHHBIX HM3MEpPEHUH, MpU STOM
dbopMmynupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEMJIOKEHHOTO O0OpYyIOBaHUS, MPOBOAUTH OMNBIT U
(bopMyIMpOBaTH BHIBOIBI,

OCYUIECTBJISATh MPAMbIE U KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEJIMYUH, TPU
TOM BBIOMpaTh ONTHUMAJIBHBIM CIOCOO M3MEpPEHUs M MCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBaTh  3aBUCHUMOCTH  MEXIy  (PHU3NYECKUMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU ITOM KOHCTPYHUPOBATh YCTaHOBKY,
(buKCUpOBaTh PE3yNbTaThl MOJTYYECHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH B
BUJIE Ta0nHIl ¥ TpadUKOB, AETaTh BBIBOABI IO PE3yIbTaTaM HCCIEIOBAHNUS;

coOJroaTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEAECHUU HCCIIECIOBAHUI B
pamMKax yd4eOHOTO SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATENIbCKOW U MPOSKTHOU
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000Opy1I0BaHUS;

pemarb pacy€éTHblEe 3aJauyd C SIBHO 33JaHHOM (PU3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHUE 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAJIN3a YCIOBHS 3aaun
BBIOMpATh (PU3UYECKYIO MOJECINb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTh PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJIy4YEHHOT'0 3HaueHus (PU3NUECKOMN BEINUUHBI;

pelaTh KaueCTBEHHBIC 33/1a4U: BHICTPANBATh JJIOTUYECKH HEMPOTHBOPEUHUBYIO
[ENOYKY PACCYKICHHUH C OMOpOHl Ha W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bU3uYECKHE IBIICHUS,

UCIIONB30BaTh  MPH  pPEIIEHUH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
WH(POPMAITMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHHSI, HHTEPIPETAIIH
Y TPEICTABICHUS YYEOHOW U Hay4YHO-MOMYJSIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUYECKU aHAITU3UPOBATH MOTydaeMyto HH(POPMAIIUIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSACHEHHWE MPOLECCOB OKPYXKAIOLIErO0 MHUpPA, B pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOMN KU3HU
Uit obecrieueHus: 0€30MacHOCTU TP OOpalleHnH ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOMCTBaMHU, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MIOBEACHUS B OKPYXKAIOUIEH CPEJIE;



paboTaTh B TIpYINNE C BBIIOJHEHUEM PAa3JIMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBAaTh pPabOTy TPYMNbl, PALMOHAIBHO PACHpPEIENiITh OOS3aHHOCTH H
IUIAHUPOBATH JIESTEIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJl€KBaTHO OLICHUBATh
BKJIJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE pACCMATPUBAEMOMN MTPOOIIEMBI.

K kxony obOydyenuss B 11 kjacce mpeaMeTHble pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh HA MPUMEPAX pOJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTUHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUW, B MPAKTUYECKOW NEITEIBHOCTH JIOAEH, LETOCTHOCTh U E€IUHCTBO
(bu3MYecKoi KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHS U3YUYCHHBIX (U3UYECKUX MOJICIICH:
TOYEYHBIN JEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHbIM UCTOYHUK CBETA, SAEpPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO siipa MpH perieHUuH (PU3NYECKUX
3a/1ay;

pacrio3HaBaTh (PU3NYECKUE SIBJICHUS (MPOILECCHl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKHN U KBAHTOBOW (DPM3HUKHU: IJIEKTPUUYECKAS] IPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JIEWCTBHS TOKAa, B3aHMMOJEHCTBHE
MAarHuTOB, JJICKTPOMAarHuTHas WHAYKIHWS, JACHUCTBUE MArHUTHOIO TIOJII Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsill, AJIEKTPOMAarHUTHBIE KOjeOaHUsS |
BOJIHBI, NPSIMOJIMHEWHOE pPACHPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alUs CBETa, JAHWCIEepCUs CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodaddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBCHUE
JUHEWYaTOro CHEKTpa aToMa BOJOPOJAd, €CTECTBEHHAass W HCKYCCTBEHHAas
PaINO0aKTUBHOCTB;

ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYIO  MPOBOAMMOCTb  pa3JIMYHBIX  Cpel) H
AJIEKTPOMATrHUTHBIC SIBJIICHUS (TIPOIIECCHI), MCIOJIb3YS (DU3UYECKUE BEITUYUHBIL:
IEKTPUYECKUI 3apsjl, CHJIa TOKA, JJIEKTPUUYECKOE HANPSIKEHHUE, JIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, AJNEKTPOJBIKYIAs cuiia, pabdoTa TOKa,
WHIYKIUS MarHuTHOTO TMojsi, cuia Awmrmepa, cuia JlopeHiia, MHAYKTUBHOCTb
KATYIIKW, SHEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJeH, MEepHoJ U 4YacToTa
Koje0aHul B KoJeOaTeIbHOM KOHTYpe, 3aps] W Ccuila TOKa B IIpOLEcce
TapMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHul, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CWUJIa JIMH3bI, MPU OMUCAHUM MPABWIHHO TPAKTOBATh (HHU3UUYECKUIMA
CMBIC]I HCIOJIb3YEMbIX BEJIMYMH, HMX OO0O3HA4YeHHs M EAUHMIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIONIUE JAaHHYIO (DU3WYECKYI0 BEIUYUHY C JPYyTUMH
BEJIMYMHAMU;

ONUCHIBATh H3YyUYCHHBIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3YA
bu3nueckue BEIMYMHBI: CKOPOCTb AJEKTPOMATHUTHBIX BOJH, JJWMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, IEPUO/T TIOTypaciaia, SHEPTHsl CBSI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUW MPABUILHO TPAKTOBATh (U3UYECKUN CMBICT
WCITOJIB3YeMBIX BEJMYMH, WX OOO3HAYEHWS W CIWHMWIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIUYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAMM3UPOBATh (PU3UUYECKHUE TMPOIECCHl W SBICHUS, UCIONB3Yys (pu3ndyeckue
3aKOHBI U MPUHIHUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOTO U MapalieIbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PaCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEeHUE ODHIITEHHa aia gororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHECHUS HUMITYJIbCA, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsijia, 3aKOH COXPAHEHUsS MAacCCOBOrO 4YHCIa, MOCTyJatsel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (IFpaHMIIbI, OOJACTH)
MIPUMEHUMOCTH;

OMPENIENIATh HAIIPABIICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh U OIKCHIBaTh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOIHATh HKCIEPUMEHTHI 0 MCCIIEAOBaHUI0 (U3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmyupoBath TpobiieMy/3agadyy M THUNOTE3y Y4eOHOro IKCIIEpUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTH BHIBOIBI,

OCYILECTBJISITH MPSIMbIE U KOCBEHHBIC M3MEPEHUs (PU3UYECKUX BEITUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS U HUCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

WCCJIENOBATh 3aBUCUMOCTH (U3MYECKMX BEIWYUH C HCIOJIH30BAHUEM
NpSIMBIX HU3MEPEHUM: MPU DTOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (DU3UUYECKUX BEJIUYMH B BUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMUS;

coOro1aTh MpaBmiia 0€30MacHOT0 TPyJa MPHU MPOBEACHUU HCCIEAOBAHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIEeNOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1a0OPATOPHOIO
000opy10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJNTB3YsI (PM3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHAJIN3a YCJIOBHS 33/1a4l
BEIOWPATh (PU3UYECKYI0 MOJECINb, BBIACHITh (PU3MUECKUE BEIHMYUHBI U (hOPMYIIHI,



HEOOXOJMMbIE ISl €€ pellleHus, MPOBOAUTH PACYETHl U OLIEHUBATH PEATBbHOCTH
MOJy4YE€HHOTO 3HauUeHUs (PU3NUECKOIN BEININHBI;

pelaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY PAaCCyXIECHUH C ONOpOH Ha H3YYEHHBIC 3aKOHbI, 3AaKOHOMEPHOCTU HU
(buznueckue SBICHUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBpPEMEHHBIC
uHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHHMSI, HHTEPIPETAI[IH
U TPEJCTaBICHUS y4eOHOW U HAYYHO-NOMYJISIPHOM MH(pOpMALUH, ITOJTYy4EHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIN3UPOBATh MOIydaeMyto HH(OPMALINIO;

OOBSCHATh NPHUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUUECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MaCHOTO MCTOJIh30BAaHUS B MOBCEIHEBHON
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJIa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHII;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKe B MOBCEAHEBHOW >KU3HU
JuIst o0ecrieyeHus: 0€30NaCHOCTH MpU OOpaIllleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
yCTpOMCTBaMHU, JIJIsl COXPAHEHUS 310pOBbs U COOJIIOJIEHHS HOPM 3KOJOTHYECKOTO
MOBEJICHUA B OKPYKAOLIEH Cpee;

paboTaTh B Tpymme C BBHIMOJTHCHUEM pA3IUYHBIX COIUAIBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYMMbl, PAlMOHAIBEHO PACHpPEICNiITh OOS3aHHOCTH W
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYallUsX, aJ€KBaTHO OLIEHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE pPacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
N HaumenoBanun KosmuecTBo 4acos JJIeKTPOHHBbIE
© e pa3iesioB H (uudpoBbIe)
n/ Bcer | KoHTpoubH IIpakTHYeck
TeM oOpa3oBaTejibHbIE
n 0 ble paboThI ue padoTsbl
NpOrpamMmbl pecypcsl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSA
®dusuka u
bubmuoreka [JOK
METO/IbI
1.1 2 https://m.edsoo.ru/7f41bf
HAy4YHOTO 7
IO3HAHUA o
Hroro no pazgeny 2
Pasznea 2. MEXAHUKA
bubmuoreka [JOK
2.1 Kunematuka 5 https://m.edsoo.ru/7f41bf
72
bubmuoreka [JOK
2.2 Jnnamuka 7 https://m.edsoo.ru/7f4 1bf
72
3aKOHBI bu6mmoreka [IOK
2.3 COXPAaHEHHUs B 6 1 1 https://m.edsoo.ru/7f4 1bf
MEXaHHKE 72
Hroro no paszneny 18

Pa3zgen 3. MOJIEKYJISIPHAS

OU3NUKA U TEPMOJINHAMUKA

OcHOBBI
MOTEKVISDHO- bu6mmorexa [IOK
3.1 yip . 9 1 https://m.edsoo.ru/7f41bf
KHHETUYECKOM 7
TEOpUHU o
OCHOBBI bubmuoreka [JOK
32 TEpMOJAVHAMUK 10 1 https://m.edsoo.ru/7f41bf
1 72
ArperatHble
COCTOSTHHSI bubmuoreka [JOK
3.3 BEIECTBA. 5 https://m.edsoo.ru/7f41bf
da3oBrIc 72
MepPEXOIbl
Uroro no pazgeny 24
Paznen 4. JIEKTPOIMHAMUKA
4.1 DneKTpocTaTH 10 1 1 bubmuoreka [JOK




Ka https://m.edsoo.ru/7f41bf
72
TlocTostHHBIHI
AIEKTPUUYECKHU bubnnoreka [JOK
4.2 U TOK. TokU B 12 https://m.edsoo.ru/7f41bf
pa3IMYHbIX 72
cpenax
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBIIEE
KOJIMYECTBO 63
YACOB I10

[NPOTPAMME




11 KIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne  HaummeHoBaHme
(undposbie)
n/  pasgenroBuTeM = Bcer  Koutpouabn IpakTHyeck
oOpa3oBaTe/ibHbIE
n NpOrpaMMmel 0 bie padoThI ue padoThl
pecypcbl
Paznen 1. JIEKTPOJAUHAMUKA
MaruuTtHoe
bu6nmoreka [IOK
noJie.
1.1 11 1 3 https://m.edsoo.ru/7f41c
DJIEKTPOMAarHuTH 97¢
ast UHIYKIUs T
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
MexaHn4ecKue u bu6nmorexa LIOK
2.1 AIIEKTPOMArHUTH 9 1 https://m.edsoo.ru/7f41c
ple KOJieOaHus 97¢
MexaHn4ecKue u bubnunoreka LIOK
22 AIIEKTPOMarHuTH 5 1 https://m.edsoo.ru/7f41c
bIC BOJHBI 97¢
bu6nunorexa LIOK
2.3 Ornruka 10 3 https://m.edsoo.ru/7f41c
97¢c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIbHOCTH

OCHOBEI
crnenuaabHOM

3.1 TEOPUHU
OTHOCHUTEIBHOCT
n

Uroro no pazgeny

4

Pa3znesn 4. KBAHTOBAS ®PU3UKA

bu6mmoreka IIOK
https://m.edsoo.ru/7f41c
97c

DeMeHTEI bubnunorexa LIOK
4.1 KBAHTOBOM 6 https://m.edsoo.ru/7f41c
OIITHUKU 97¢c
but6mmoreka [IOK
4.2 Crpoenue aToma 4 https://m.edsoo.ru/7f41c
97c
bu6nunoreka LIOK
4.3 ATOMHOE SApO 5 https://m.edsoo.ru/7f41c

9ic




Hroro no pazneny

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

15

DJIEMEHTHI bubmuorexa [JOK
5.1 aCTPOHOMUU U 7 https://m.edsoo.ru/7f41c
acTpou3uku 97c
Hroro no pazneny 7

Paznesa 6. OBOBIIAIOIIEE ITOBTOPEHHUE

bubnunoreka LIOK
0600
6.1 obtarotiee 4 https://m.edsoo.ru/7f41c
MTOBTOPCHHE
97c
Htoro no paznemny 4
PesepBHoe Bpemst 3
OBIIEE
KOJMYECTBO 68
YACOB I10

[NPOT'PAMME







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoauuecTBo yacoB JJIeKTPOHHbIE
KonTpoas paxkTuye Aara nupposbie
Tema ypoka Bce H3Y4eH
n/ HbIe cKHe st o0pa3oBaTe/ibHbI
n ro padoThbI padoThbI e pecypchl
duzuka —
HaykKa o
MIPHPOAE- bubnuoteka [JOK
1 Haysbie 1 https://m.edsoo.ru/ff
METO/IbI 0c32¢2
TO3HAHUS
OKpY>Karolero
MHUpa
Poap u mecto
(bu3uKY B
bopMHUpPOBaHUH
COBPEMEHHOM bubnuoreka [IOK
2 HAay4YHOU 1 https://m.edsoo.ru/ff
KapTUHBI MUpa, 0c33e6
B IIPAKTHYECKOU
JIeATeIIbHOCTH
B1130) (%1
MexaHudeckoe
JIBMOKCHUE.
OTHOCHUTEITHLHOC
Th bu6mmoreka [IOK
3 MEXAHUYECKOTO 1 https://m.edsoo.ru/ff
JIBA>KEHUS. 0c3508
[Iepememenue,
CKOpOCTb,
YCKOpEHHE
PaBHOMEpHOE bubnuotexa [JOK
4 IPSAMOJIMHENHOE 1 https://m.edsoo.ru/ff
JBHKCHHE 0c3620
PaBHOyCKOpEHH
o0 bubnmuotexa [JOK
5 . 1 https://m.edsoo.ru/ff
NPSIMOJIMHEITHOE 0c372e
JIBUKEHUE
CroGomioe bu6mmoreka [IOK
6 1 https://m.edsoo.ru/ff
naJicHueE.

0c39cc




VYckopeHue

¢BOOOIHOTO
MageHust
Kpusonnuelinoe
JIBIDKEHUE.
bu6mmoreka [IOK
JBr>xenue
7 . . https://m.edsoo.ru/ff
MaTepHaTbHOU 0c3ada
TOYKH 10
OKPY>KHOCTH
[TpuHuun
OTHOCUTEIHHOCT
u I'anunest.
bu6mmoreka [IOK
NuepunansvHbie
8 https://m.edsoo.ru/ff
CHUCTEMEL 0c3be8
oTcYeTa.
[IepBb1i 3aK0H
Hrrorona
Macca Tena.
Cuna. [Ipunnun
CYHEPIO3UIINU
P . bubnuoreka [IOK
cui. Bropon
9 H https://m.edsoo.ru/ff
3ak0H HproToHa 0c3bes
JUTSt
MaTepUaIbHON
TOYKH
Tpetuii 3akoH
bu6mmoreka [JOK
Hrrorona nis
10 https://m.edsoo.ru/ff
MaTepUaTbHBIX 0c3bes
TOYEK Ze2DE0
3akoH
BCEMHPHOTO
TATOTCHUSI. bubnmoreka [JOK
11 Cuna TSKeCTH. https://m.edsoo.ru/ff
ITepBas 0c3d00
KOCMHUYECKas
CKOPOCTb
Cuna
0CTI bubmuoreka [JOK
12 ;/prr . ' https://m.edsoo.ru/ff
AKoH 1 yia. 0c3el8
Bec tenma
Cwiia TpeHusl. bubnmoreka [JOK
13 Koadduruent https://m.edsoo.ru/ff

Tpenus. Cuna

0c3f76




14

COIIPOTUBJICHUA
IIpu ABUXKCHUU
TCJ1a B
KUIKOCTH NN
rase

ITocrymnarenbHo
eHn
BpalllaTeIbHOE
JIBIDKCHHE
a0COJIFOTHO
TBEPAOIO TeIA.
MoMeHT CHITBI.
IIneqo cuisl.
Ycnosus
paBHOBECHS
TBEPJIOTO TENA

bubmuoreka [JOK
https://m.edsoo.ru/ff
Oc41a6

15

16

Nmmnynse
MaTepUalbHOU
TOYKH, CUCTEMBI
MaTepHalbHbIX
Touek. Mmmynsc
CUJIBL. 3aKOH
COXpaHEHUs
MMITYJIbCA.
PeaktuBHOE
JIBIKEHUE

Pabota u
MOIIHOCTb
CHUIBL.
Kunernueckas
SHEPTHs
MaTepuanbHOU
Touku. Teopema
00 U3MEHEHUH
KUHETUYECKON
SHEPruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c43d6

bubmuorexa [JOK
https://m.edsoo.ru/ff
0c4502

17

ITorenmuanpHas
SHEPIusl.
ITorennmanpHas
SHEPrus yupyro
neGpopMHUpOBaH
HOM IIPYKUHBL.
ITorennumanpHas

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Oc461a




SHEprus Tena
BOJIM3U
MTOBEPXHOCTH
3emnu

18

19

IToTeHnmansHBI
eu
HEIIOTEHIIMAJIbH
bl cuibl. CBA3b
paboThI
HEIIOTEHIIMAJIbH
BIX CHII C
H3MEHEHUEM
MEXaHWUYEeCKOU
SHEPTUu
CHCTEMEI TEJl.
3aKoH
COXpaHEHUsI
MEXaHUYEeCKOH
SHEpPruu

JlaGopatopHas
pabota
«HccnenoBanue
CBSI3U pabOTHI
CHJIBI C
U3MEHEHUEM
MEXaHUYECKON
DHEPTUU Tela Ha
npuMepe
pacTsKeHus
PE3UHOBOTO
KIyTay

bubmuorexa [JOK
https://m.edsoo.ru/ff
0c478¢c

20

KoHTtponbHas
pabora 1o Teme
«Kunemaruka.
JnHamuka.
3aKOoHBI
COXpaHEHUS B
MEXaHUKE»

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0c4b74

21

OcHOBHBIC
[IOJIOKEHUS
MOJICKYIISIPHO-
KHUHETUYCSCKOM
TEOPHH.

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Oc4dc2




bpoynosckoe
JBUKCHHUE.

Hupdysus

22

23

24

Xapaktep
JIBHOKCHHS U
B3aHUMOJCHCTBU
sl YaCTHUIL
BEIIIECTBA.
Mopenu
CTPOEHUS Ia30B,
JKUAKOCTEN U
TBEPIBIX TEI

Macca
MOJIEKYJL.
KomnuectBo
BEIICCTBA.
ITocTossHaas
ABoraapo

Temopoe
paBHOBECHE.
Temneparypa u
€€ N3MEPEHHUE.
[Ikana
TeMIneparyp
Lenbcus

25

WNneanpHbIi Ta3
B MKT.
OcHoOBHOE
ypaBHEHHUE
MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Ocdfde

26

AOconoTHas
TeMIiepaTypa
KaK Mepa
cpenHen
KHUHETUYECKOM
SHEPTrUu
JIBHKEHUS
MOJIEKYJL.
YpaBHeHue
Meunneneena-
Knaneiipona

bu6mmorexa [IOK
https://m.edsoo.ru/ff
OcS1le

27

3akoH
JlanpTOHA.




T"a30BEIE
3aKOHEI

28

29

30

31

32

JlaGopatopHas
pabora
«HccnenoBanne
3aBUCHUMOCTH
MEXY
napaMeTpamu
COCTOSTHUS
pa3pekeHHOT0
raza»

N3onpouecck B
HCaIbHOM Ta3e
" UX
rpadgudeckoe
MIPEICTABICHUE

Buyrpenuss
JHEprus
TEPMOJHAMUYE
CKOU CHUCTEMBI U
CrocoObI €
M3MEHEHUSI.
KomngectBo
TEIUIOTHI U
pabora.
BrytpeHnHsas
JHEprus
OJIHOATOMHOTO
U7eabHOTO
rasa

Bunanr
TeIIonepe1aun

VYaenpHas
TEIMI0EMKOCTh
BCIICCTRBA.
Komnuectso
TEIJIOTHI IPU
Temionepeaye.
AnnabaTHBIA
npouecc

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c570e

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c5952

bubmuorexa [JOK
https://m.edsoo.ru/ff
0c5¢c36

bu6mmorekxa [IOK
https://m.edsoo.ru/ff
0c5¢36

33

IIepBrlii 3aK0H
TEPMOJUHAMUK

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




U HECTO
IMPUMEHCHHUEC K

Oc5efc

H30IpoIieccam
Heob6patumoctsb
MIPOLIECCOB B
— bu6mmoreka [IOK
34 Bropoii sakon https://m.edsoo.ru/ff
0c6230
TEPMOJIMHAMUK
u
[TpuHuun
S bubmuorexa [JOK
35 KILJ] Temosoit https://m.edsoo.ru/ff
0c600a
MAILHHbI
36 Muxn Kapno n
ero KII/]
DKOJIOTHYECKHUE
3 POOJIEMBI
! TETJIOOHEPTETHK
u
O6o0maromuii
YPOK
«MonekynsipHa bubnnoreka [JOK
38 s pusuka. https://m.edsoo.ru/ff
OCHOBEI 0c6938
TEPMOIMHAMHK
u»
Kontponbnas
pabora 1o Teme
«MonekymnsipHa bubnmoreka [JOK
39 s puznka. https://m.edsoo.ru/ff
OCHOBEI 0c6as50
TEPMOIMHAMHK
u»
[Tapoo6pa3zoBan
e u bubmuorexa [JOK
40 KOHJICHCAIIHSI. https://m.edsoo.ru/ff
Hcnapenue u 0c63b6
KHIICHUE
AOcooTHas U
OTHOCHUTEJIbHAS bubmuoreka [JOK
41 BJIA)KHOCTh https://m.edsoo.ru/ff
BO31yXa. 0c64d8

Hacrpinenusin




nap

Tépnoe Teno.
Kpucrammaeck
ue 1 aMmopQHbIE

Tena.
AHM30TpONIUSA bubnuorexa [JOK
42 CBOMCTB https://m.edsoo.ru/ff
KPUCTAILIOB. 0c6510
Kunxue
KPUCTAJUIBI.
CoBpeMeHHbIE
MaTepHuabl
IInaBnenue u
KpUCTaJUTH3aI1
bu6mmoreka [IOK
s. YeapHas
43 https://m.edsoo.ru/ff
TeIIoTa 0c6708
ILIaBJIEHHUS. E—
CyO6numarus
VYpaBHeHue bubnuorexa [JOK
44 TEMJIOBOTO https://m.edsoo.ru/ff
OaytaHca 0c6820
Onexrpusanus
TeI.
. bubnuotexa [JOK
DIIEKTPUUECKUI
45 apsu. JlBa B https://m.edsoo.ru/ff
3apil. A Oc6bcc
ANEKTPUIECKUX
3apsioB
IIpoBOonHUKH,
TUDIIEKTPUKU U
IIOJIYIIPOBOJJHUK bubnnorexka [JOK
46 u. 3aKoH https://m.edsoo.ru/ff
COXpaHEHUs Ocbbcc
AJIEKTPUIECKOTO
3apsa
B3aumogaeiicTBu
€ 3apsIoB.
bubmuorexa [JOK
3akon Kymona.
47 . https://m.edsoo.ru/ff
Toueunsrit
. Ocbeed
AJIIEKTPUICCKUN
3apsia
HanpsxénHnocTs bubnmoreka [JOK
48 3JIEKTPUIECKOTO https://m.edsoo.ru/ff

nosst. [puHnmn

0c6df2




CyNepno3UIUU
3JIEKTPUUYECKUX
nosei. Jlunun
HANPSKEHHOCTH

49

50

51

52

53

54

PaGora cun
AJIEKTPOCTATUYE
CKOI'0 MOJISL.
IMTorennuain.
Pa3zHocTh
MOTEHINAJIOB

IIpoBoaHMKY 1
JUAJIEKTPUKHU B
3JIEKTPOCTATHYE
CKOM I10JI€.
JnanekTpuyeck
as
MIPOHULIAEMOCTh

DIEKTPOEMKOCT
b. Kongencarop

DIEeKTPOEMKOCT
b TJIOCKOTO
KOHJIeHCcaTopa.
OHeprus
3apsHKEHHOTO
KOHJIeHCaTopa

JlaGopatopHas
pabora
"N3mepenue
ANEKTPOEMKOCT
U
KOHJieHcaTopa"
[IpuHuun
JEUCTBUS U
MIPUMEHEHUE
KOHJIEHCAaTOPOB,
KOIMUPOBATHLHOT
0 ammnapara,
CTPYHHOTO
MpUHTEPA.
DIIEeKTpOCTaTUY
ecKas 3aluTa.
3azeMieHue

bubmuoreka [JOK
https://m.edsoo.ru/ff
0c6f00

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c7018

bubmuorexa [JOK
https://m.edsoo.ru/ff
0c7126

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0c72c0




AIIEKTPONPUOOp
OB

55

56

57

58

DNeKTpUUECKU
TOK, YCJIOBUSA
ero
CyILIECTBOBaHUS
. IlTocTrossHHBIN
ToK. Cuja Toka.
Hanpsixenue.
ConpoTuBieHue
. 3akon Oma
JUISL y4acTKa
(8178

ITocnenoBareinn
HOE,
IapaJuIeIbHOE,
CMELIaHHOE
COCIMHEHUE
IIPOBOIHUKOB.
JlaGopatopHas
pabota
«3yyenune
CMEIIIAaHHOT O
COEIMHEHUS
pEe3UCTOPOB»

Pabora n
MOIIIHOCTb
3JIEKTPUYECKOTO
TOKa. 3aKOH
[xoyns-Jlenna
3akon Oma mjist
MOJTHOM
(3aMKHYTOH)
3IIEKTPUYECKON
uenu. Koporkoe
3aMBIKaHUE.
JlaboparopHas
pabota
«3mepenue
OJ1C ucrounuka
TOKA U €ro
BHYTPEHHETO
COTIPOTHUBIICHUS

bubmuorexa [JOK
0.5 https://m.edsoo.ru/ff
0c7410

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c7838

bubmuorexa [JOK
0.5 https://m.edsoo.ru/ff
0Oc7ae0




»

59

60

61

DJIEKTPOHHAS
MIPOBOJIUMOCTH
TBEPABIX
METaJIOB.
3aBUCHUMOCTD
COTIPOTUBIICHUS
METaJIJIOB OT
TEeMIEPATYPHI.
CBepxmpoBoau
MOCTh
DIIEKTPUYECKUI
TOK B BaKyyMe.
CaolicTBa
AIEKTPOHHBIX
My4KOB
ITonynpoBoaHu
KU, UX
coOCTBeHHAs U
pUMecHas
MIPOBOJIUMOCT.
CaoiicTBa p—n-
nepexo/a.
[TonynpoBoiHH
KOBBIE MPUOOPHI

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0Oc84ae

62

63

DNeKTpUUECKU
TOK B pacTBOpax
U pacIuiaBax
3JIEKTPOJIUTOB.
DIEKTPONIUTHYE
cKas
JUCCOLIAAIIHS.
DneKTpoan3

DIIEKTPUYECKUI
TOK B ra3ax.
CaMOoCTOSTENbH
BIM U
HECAaMOCTOSTCIIb
HBIN pa3ps.
Momnuaus.
IInasma

bubmuorexa [JOK
https://m.edsoo.ru/ff
0c82ba

bu6mmorekxa [IOK
https://m.edsoo.ru/ff
Oc84ae

64

DIIEKTPUUYECKHE
npubopsl U

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




YCTPOMCTBA U
1704
MIPaKTUYECKOe
MIpUMEHEHHE.
[IpaBuiia
TEXHHKH
0e3011aCHOCTH
O0o00marommii
YPOK
«NEeKTpOIUHAM
65 HKay /
Bceepoccuiickas
MIpOBEpOYHAs
pabora

0Oc86fc

bubmuoreka [JOK
https://m.edsoo.ru/ff
0c88be

KonTponbHas
pabora 1o Teme
«INeKTpocTaTu
Ka.

66 [TocrostHEBIN
JJIEKTPUYECKHUI
TOK. Toku B
pa3IUYHBIX
cpenax»

bubmuorexa [JOK
https://m.edsoo.ru/ff
Oc8a8a

Pe3epBHbIit
YPOK.
KonTponbHas
paboTa o Teme
67 "OnexTpoauHam
uka" /
Bcepoccuiickas
IIPOBEPOYHAs
pabota
PesepBHbIit
YPOK.

68 O0o00marommii
YPOK IO TeMaM
10 kmacca

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c8c56

bubmuorexa [JOK
https://m.edsoo.ru/ff
0c8fo6e

OBILIEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

68




11 KIIACC

Ne KoauyecTBO 9acoB 1 JJIeKTPOHHbIE
ara
KonTpounb IpakTuye uudgposbie
Tema ypoka Bce HU3Y4YeH
n/ HbIE CKHe o0pa3oBaTe/bHbI
ro us
n padoTbI padoTbI e pecypchl
IIocTosiHHEIC
MAarHUTBI U UX
B3aHUMOJCHCTBU
e. MarauTtHoe B OK
nOJInoOTEKA
nosie. Bekrop 2.09.20 &
MALHITHO 1 25 https://m.edsoo.ru/ff
0c9778
WHIYKIHUU.
JInaun
MarHUTHOM
WHIYKIIUU
MarsutHoe
rnoje
MIPOBOJIHUKA C
bu6mmoreka [JOK
TOKOM. OTEIT
Soctena 1 https://m.edsoo.ru/ff
Teaa.
pevers. 0c98fe
Bianmoneiicteu
€ IPOBOJJHUKOB
C TOKOM
JlaboparopHas
paborta
bu6mmoreka [JOK
«M3y4yenue
1 1 https://m.edsoo.ru/ff
MarHuTHOTO

IOJIAI KaTyHIKHU €
TOKOM»

0Oc98fe

[evicTBue
MAarHuTHOTO
IOJIS Ha
MIPOBOJIHUK C
TokoM. Cuita
Awmrnepa.
JlaboparopHas
pabora
«Hccnenosanue
NEUCTBUA
IMOCTOSHHOTO
MarHuTa Ha
paMKy C TOKOM»

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0c9ac0




JeiicTBue
MarHuTHOTO
MoJIs Ha
JBUKYITYIOCS
3apSKEHHYIO
yactuny. Cuna
Jlopenua.
Pabota cubl
Jlopenua
DJIEKTPOMAarHuT
Hasl UHYKIUA.
ITorok BekTOpa
MarHUTHOM
unaykuuu. 3/1C
UHAYKIINU.
3aKkoH
3JIEKTPOMArHuT
HON MHAYKLIMHU
®apanes
JlaGopatopHas
pabota
«HccnenoBanue
SIBJIICHUS
3JIEKTPOMArHuT
HOW MHITYKIIUW»

NHRyKTUBHOCTH
. SIBnenue
CaMOMHIYKIUU.
OJIC
CaMOWHIYKIIWH.
OHeprus
MAarHuTHOTO
TTOJISI KQTYIIIKH C
TOKOM.
ONEKTPOMarHuT
HOE I10JI€

bubmuorexa [JOK
https://m.edsoo.ru/ff
0c9df4

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Ocals0

bubmuorexa [JOK
https://m.edsoo.ru/ff
0ca600

Texanueckue
YCTPOMCTBA U
1504
MIPUMEHEHHUE:
IMOCTOSIHHBIE
MAarHHTHI,

OJICKTPpOMAarduT




10

11

B,
3JICKTPOJIBUTATE
JIb, YCKOPUTEIH
3JIEMEHTaPHBIX
YaCTHII,
WHIYKIIMOHHAS
1e4n
O0o00marommii
YPOK
«MaruuTtHOoE
oJe.
DNIeKTPOMarHuT
Hasl MHITYKIIHASD

KonTponbhas
pabora 1o Teme
«MarnuTtHoe
noJe.
DNIeKTPOMarHuT
Hasl MHITYKIIHASD

bubmuorexa [JOK
https://m.edsoo.ru/ff
Ocab82

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Ocad58

12

13

CBobonHbIe
MEXaHUYECKUE
Kosie0aHusl.
I'apmonunueckue
Kosie0aHusl.
YpaBHeHue
TapMOHUYECKHUX
KoJie0aHui.
IIpespaiienue
SHEPTUHn
JlaGopatopHas
pabota
«MccnenoBanue
3aBUCUMOCTHU
Mepro/1a MajIbIX
Kosie0aHui
rpy3a Ha HUTH
OT JUTMHBI HUTH
Y MacChl Tpy3a»

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Ocaf06

14

KonebarenpHbIi
KOHTYP.
CBo0OogHbBIE
JICKTPOMArHUT
HBIE KOJIeOaHus

bubmuoreka [JOK
https://m.edsoo.ru/ff
0cb&20




B HIACAILHOM
KoJIe0aTeIbHOM
KOHTYDE.
AmnHanorus
MEXITY
MeXaHUYECKUMU
51
DJIEKTPOMArHUT
HBIMU
KOJIeOaHHSIMU

15

dopmyina
Tomcona. 3akoH
COXpaHCHHUS
SHEPrUU B
HIeaIbHOM
KoJIe0aTeIbHOM
KOHTYpE

bubmuorexa [JOK
https://m.edsoo.ru/ff
0Ocb9c4

16

17

[IpencraBienue
0 3aTyXaroIINX
KOJICOaHMSX.
BeinyXacHHBIE
MEXaHUIECKUE
KoJIeOaHHSI.
Pesonanc.
BriHyX1eHHBIE
AIEKTPOMArHUT
HBIE KOJIeOaHus

IlepemenHbII
TOK.
CunycouganbH
BIN
TIEPEMEHHBIN
TOK. MOIITHOCTB
MEPEMEHHOTO
TOKA.
AMIUIUTYAHOE U
JIEUCTBYIOLIEE
3HAYEHHE CUJIBI
TOKa U
HaIpsKEHUs

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Ocbb86

bu6mmorexa [IOK
https://m.edsoo.ru/ff
Ocbd34

18

Tpauchopmarop

[IpousBoacTso,




nepenaya u
noTpebaeHue
3JIEKTPUYECKOU
SHEPrUuu

19

20

YcerpolictBo 1
MPAKTUYECKOE
MIPUMEHEHHUE
3JIEKTPUYECKOTO
3BOHKA,
reseparopa
MIEPEMEHHOTO
TOKa, JIMHUH
ANEeKTporeperay

DKOIOTHYECKHE
PHUCKH TIpU
MIPOU3BOJACTBE
ANEKTPOIHEPTUU
. Kynmerypa
HCIIOJIE30BaHUS
3JIEKTPOIHEPTUU
B ITOBCEIHEBHOM
JKU3HHA

bubmuoreka [JOK
https://m.edsoo.ru/ff
0cc324

21

Mexanunveckne
BOJIHBI, YCIIOBUS
pacnpocTpaHeH
us. [lepuon.
CkopocTb
pacnpocTpaHeH
us U JTHHA
BOJTHBI.
ITonepeunsie n
MIPOJIOJTHHBIC
BOJTHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Occa54

22

3Byk. CKOpOCTH
3BYKa.
I'pomkocCTh
3ByKa. Beicora
ToHa. TemOp

3ByKa

bubmuorexa [JOK
https://m.edsoo.ru/ff
OcccOc

23

DJIEKTPOMArHuT
HBIE BOJIHBI, UX
CBONCTBA U
CKOpOCTb.

bubmuoreka [JOK
https://m.edsoo.ru/ff
Occfe0




[Ixama
3JIEKTPOMAarHuT
HEIX BOJIH

24

[IpuHUMIIBL
paauoCBsI3u U
TEJIEBUICHUSL.
Pa3zButne
CPE/ICTB CBSI3H.
Pagnosmokanus

25

Kontponbnas
pabora
«Konebanus u
BOJIHED

bubmuorexa [JOK
https://m.edsoo.ru/ff
Occ618

26

27

[IpssmMonuHenHO
e
pacnpocTpaHeH
W€ CBETa B
OJHOPOIHOM
cpezne.
Toueunsrit
HCTOYHHUK
ceera. JIyu
CBeTa

OTtpaxenue
cBeTa. 3aKOHBI
OTpaXKEHUS
CBeTa.
[TocTpoenue
N300pakeHH B
MJIOCKOM
3epKaje

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0cd350

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0Ocd4e0

28

[Ipenomnenue
cBera. IlomHOC
BHYTpEHHEE
OTpaXKEeHUE.
IIpenenbHblii
YTOJI OJIHOTO
BHYTPEHHETO
OTpaKEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0cd7f6

29

Jlaboparopuas
pabota
«3mepenue
nokasare’st

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Ocd67a




MMPCIOMJICHUA
CTCKJIa»

30

31

32

JIMH3LIL
[TocTpoenue
U300paXKeHU B
JIMH3E.
dopmyna
TOHKOM JIMH3EI.
VBenuueHue
JIAH3BI

JlaboparopHas
pabora
«HccnenoBanue
CBOICTB
HU300pakeHUI B
JTUH32X»

Hucnepcust
CBeETA.
C0oXHBIH
cocTaB 0eIroro
ceera. IIBeT.
JlaboparopHas
pabota
«Habmonenune
TUCTIEPCUU
CBETa

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Ocddle

33

Hurepdepenniu
s CBETa.
Hudpaxus
CBeTa.
Judpakuuonna
g pereTKa

bubmuorexa [JOK
https://m.edsoo.ru/ff
Oced22

34

[TonepeunocThb
CBETOBBIX BOJIH.
[Honapuzanus
cBeTa

bubmuorexa [JOK
https://m.edsoo.ru/ff
0Ocf02e

35

Ontuyeckue
pUOOPHI U
YCTpOICTBA U
YCIIOBUS UX
0e30ImacHoro
MPUMEHEHUS

36

['panunbt

bu6mmoreka [IOK




37

MPUMEHUMOCTHU
KJIacCUYeCKOM
MEXaHUKH.
[Toctynatel
CIIeLaIbHON
TEOpUH
OTHOCHUTEIHLHOC
TH

OTHOCHUTEIHLHOC
Th
OJIHOBPEMEHHOC
TH. 3aMeIJICHUE
BPEMCHH U
COKpaIieHue
JUTHHBI

https://m.edsoo.ru/ff
0cf862

bubmuorexa [JOK
https://m.edsoo.ru/ff
Ocfa4?2

38

OHeprus u
HMITYJIbC
PEIATUBUCTCKO
W 4aCTHIIHI.
CBs13b Macchl ¢
SHEpPrueun u
HUMITYJIBCOM.
DHeprus NoKos

bubmuoreka [JOK
https://m.edsoo.ru/ff
Ocfc68

39

40

Kontponbnas
pabota
«OnTHkKa.
OCHOBBI
crnernuaabHOM
TEOPUH
OTHOCHUTEIBHOC
THY

DOTOHBI.
dopmyna
[Inanka.
OHeprus u
UMITYJIBC
dboToHa

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0cf610

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Ocfel6

41

OtkpsiTHE U
HCCIIeTOBaHHE
dotorpdekra.
OnbiTel A. T
CroneroBa

bubmuoreka [JOK
https://m.edsoo.ru/ff
Ocffc4

42

3aKOHEI

bubmuoreka [JOK




dororddexra.
VYpaBHenue
OUHINTEHA I
doTtorddekra.
«Kpacnas
rpaHUIla

dororddekra

JlaBnenue

https://m.edsoo.ru/ff
0d015e

cBeTa. OnbIThI bubmuorexa [JOK
43 I1. H. JleGenena. https://m.edsoo.ru/ff

XuMHu4eckoe 0d04a6

JICUCTBUE CBETA

TexHuueckue

YCTpOMCTBA U

MIPaKTUYECKOE

IPUMCHCHHE:
44 ($OTORIIEMEHT,

doronaryuk,

COJIHCYHAs

Garapes,

CBETOMO/T

Pemenue 3agaa

10 TeEME bu6mmoreka [JOK
45 «DJIEMEHTHI https://m.edsoo.ru/ff

KBaHTOBOM 040302

OTNITUKH

Moaens aToma

Tomcona.

OnbITH

Pesepdopaa 1o bubnuotexa [JOK
46 PACCEAHHIO 0- https://m.edsoo.ru/ff

0d091a

YJaCTHII.

[Inanerapnas

MOJIE]Ib aTOMa

MocTynar! bubnmoreka [JOK
47 Bopa https://m.edsoo.ru/ff

0dOafa

N3nyyenne n

TTOTJIOIICHHUE

(bOTOHOB TIpH bubnnoreka [HOK
48 https://m.edsoo.ru/ff

epexoae aToMa
C OJTHOTO
YPOBHS SHEPTUHU

OdOafa




Ha JIpyromu.
Buapl ciektpoB

49

50

BomnHoBEIE
CBOMCTBaA
gacTul. BoaHbI
ne bpors.
Kopnyckyinsipro
-BOJIHOBOH
Jlyau3M.
CronTanHOE U
BBIHYKJICHHOE
U3IIy4CHHE

OTtkpbITHE
pPaOaKTUBHOC
TU. ONBITHI
Pesepdopna o
OTIPEICTICHUTO
cocTaBa
PaaMOaKTUBHOT
0 U3IIyYeHUs

bubmuoreka [JOK
https://m.edsoo.ru/ff
0dOca8

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d0fd2

51

52

CBolicTBa
anbda-, 6era-,
ramma-
W3ITyYCHHUS.
Brnusgaue
PaarOaKTUBHOC
TH Ha KUBEIC
OpraHU3MBI

OTtkpsrITHE
IIPOTOHA U
HEUTpPOHA.
H3otomsl.
Anbda-pacnan.
DJIEKTPOHHBIN U
MTO3UTPOHHBIN
OeTa-pacmaj.
I'amma-
U3ITyYeHUe

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0d1162

53

DHeprus CBs3u
HYKJIOHOB B
sanape. SnepHsie
peaKkuum.

S nepHbii

bubmuoreka [JOK
https://m.edsoo.ru/ff
0d1356




54

peakrtop.
[TpoGnemsrl,
MEPCIEKTUBBI,
3KOJIOTUYECKHE
aCIIEKThI
AIEPHOU
SHEPTreTUKHU
DJleMeHTapHbIe
YaCTHULBI.
OTKpBITHE
MO3UTPOHA.
Metonarnl
HaOJIIOZICHUS U
perucTpanuu
3JI€EMEHTapHBIX
YacTHL.
Kpyrasiii cron
«DynnameHTan
bHBIE
B3aNMOJICHCTBH
s. ETMHCTBO
buznIecKoit
KapTUHBI MUPa»

bubmuorexa [JOK
https://m.edsoo.ru/ff
0d0e38

55

OTansl
pa3BUTHS
aCTPOHOMMUHU.
[Ipuxknagxoe u
MHPOBO33pECHYE
CKO€ 3HauCHUE
aCTPOHOMMUHU.
Bup 3Bé3mH0r0
HeOa.
CosBe3aud,
ApKUE 3BE3/BI,
IUIQHETHI, UX
BUJIIMOE
JBHIKCHHE.
CoaHeuHnas
cucTreMa

56

CouHize.
Conneunas
aKTUBHOCTb.
HcTounuk




SHEPTrUuu
CouHiia 1 38631

57

3BE3 MBI, HX
OCHOBHEIC
XapaKTEePUCTUK
H. 3BE3 MBI
TJ1aBHOM
IoCJIeA0BaTEIb
HOCTH.
Bnaytpennee
CTPOEHUE 3BE3]I.
CoBpeMeHHbIe
MIPE/ICTABJICHUS
0
MIPOUCXO0XKJICHH
Y 1 SBOJIIOIUN
CoJHIIa ¥ 3BE3]

58

59

Muneunsiii [IyTs
— Hama
I'anakTuka.
[Tonoxenue u
JBHIKEHHE
ComHiia B
I'anakTuke.
TamaxTuxku.
YeépHsle ObIpHI B
SAIpax TaTaKTHK

Bcenennas.
Pazberanme
rajlakTHK.
Teopus
Bboasmoro
B3pHIBA.
PenukroBoe
U3JIy4CHHE.
MeraranakTuka

60

Hepemennsie
poOIIeMbI
aCTPOHOMHHU

61

KonTponbsHas
pabota
«NEMEHTHI
aCTPOHOMUU U




acTpOUHKIY

62

63

O0o00marommii
ypok. Ponp
busuku u
ACTPOHOMHUU B
3KOHOMUYECKOM
)
TEXHOJIOTHYECK
OH, COIMaIbHON
1 3THYECKOM
cdepax
JIeSITEeIIbHOCTHU
YyeJloBeKa

O06o00maronun
ypok. Ponp u
MECTO (PU3UKHU H
aCTPOHOMHUU B
COBPEMEHHOM
Hay4HOH
KapTHUHE MHUpa

64

65

O0o00marommii
ypok. Ponp
buznIecKoit
TEOpUU B
dbopmupoBaHUU
IIPEACTaBICHUI
0 pusnueckoit
KapTHUHE MHUpa

O06o00marommii
ypok. Mecro
buznueckoit
KapTUHBI MUPA B
o0rmiem psiay
COBPEMEHHBIX
€CTECTBCHHO-
HAyYHBIX
MpECTaBICHU I
0 TPUpPOe

66

Pe3epBHblii
YPOK.
MarnuTHoe
noJe.
ONEKTPOMarHuT




Hast UHAYKIUA

Pe3epBHblii
ypok. Onruka.
OcHOBBI

67 CrielUabHON
TEeopuun
OTHOCHUTEIIbHOC
TH

Pe3epHblii ypok.

KBaunrosasg
U3HKa.

68 ¢

DJIEMEHTHI

aCTPOHOMUU U

acTpou3uku

bubmuorexa [JOK
https://m.edsoo.ru/ff
0d1784

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

68







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT B6695774623375700579819917695010535788983042381
Bnageney Konogouko Anekceit Cepreesund

OeicTevTened C08.12.2025 no 08.12.2026



http://www.tcpdf.org

		2026-09-08T11:31:36+0500




