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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUU M TpeOOBaHUI K pe3ysbTaram
OCBOEHHSI OCHOBHON 00pa3oBaTeNbHONU Mporpammel, npeacTtaBieHHbIXx B OI'OC
COO, a Takke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUMA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoi Odenepannu, peATU3YIOLINX OCHOBHEIE
oOpa3oBaTrebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommxcs 10—11 kmaccoB mnpu
oOydeHHH UX (Pu3MKe Ha 0230BOM YpOBHE Ha OCHOBE CUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusm OI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OoOy4eHHMs, & TAKXE YYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMM MpeameTramMu. B Hel
OTIPENIETSAIOTCS OCHOBHBIE LIEIM M3Y4YeHMs] (PU3UKU HAa YPOBHE CPEIHEro OOLIETOo
oOpa3oBaHUsl, INIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YpOBHE).

[Iporpamma 1o pu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yNbTAaThl OCBOEHUS Kypca (U3UKH Ha 6a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO rojlaM O0yUEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1mno rojgam oO0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyskaromiem mupe. [IIKoapHbIN Kypc GU3HKH — CHCTEMOOOpa3yIoIui
JUIsL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB W SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpeiesissieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTuKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHaloB C 3aJlaHHBIMU CBOMCTBAMHU M JAPYTHX.
N3yyenne (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METO]I TO3HAHMSI TP BBIITOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu 1y ypOBHS CpefaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBISIETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuasl U3 BCEX Pa3leioB (DM3UKH, BKIFOYAECT KaK
BOMPOCHI KJIACCUYECKOMN, TaK M COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBMU C HEW MaTepuail Kypca (QU3HKA
oObeUMHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBisieTCs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMAIa (PU3UYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIECTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonot  uanpaenennocmu. Kypc ¢Gu3ukm mpeamonaraet
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHUYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM Mpo0JemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe O00CYXIACHUs
po0JIeM palMOHAIBFHOTO MPUPOIONIOIH30BAHUS U HKOJIOTHYECKON 0€30MacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3MKU Ha YpPOBHE CPEAHEro OOIlero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TeOpHH ((POpMHUpPOBAaHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIOB B  COBPEMEHHBIX TMPEACTAaBICHUSAX O NPUPOJE, TpaHHIAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJIX0J B Kypce (U3UKU Pean3yeTcs Mpexie
BCEr0 3a CUET OpraHU3alUU SKCIEPUMEHTANIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlns  6a3oBoro ypoBHsS Kypca (U3MKM — OTO HCIOJB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpATOPHBIX pPadoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUYCHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUIi KOHTPOJII W OIIEHKH, OCYIIECTBISICTCS  y4aCTHUKaMU
o0pa30BaTeNbLHOTO TIPOIlecCa HMCXOs U3 OCOOCHHOCTEW TUJIaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OOy4YaromMUMHUC YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEM (DU3NYECKUX BEJIUYMH M TIOCTAHOBKY OIBITOB IO TPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU Kauy€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBISIIOTCS 3aJayd C SIBHO
3aIaHHON (PU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIINE MPUMEHSATh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3naenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM i1 CHUTyallMd MpPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEr0 00pa30BaHUs TOJIKEH U3yUaThCs B YCIOBUSX
IpEeIMETHOr0 KabuHeTa (UM3MKM WM B YCIOBUSAX HMHTEIPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIO LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMOe J1abopaTopHOE OOOpYMOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMMme mo (Qpu3uKe YyUeHWYECKUX MPAKTUYECKUX paboT M JIEMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
OPUHIIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpamMme Mo (U3MKEe KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMSI U3yYaeMbIX SIBJICHHA U  TPOIECCOB, OMIUPHUYECKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHUYECKUX HPAKTUYECKUX pPadoOT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKTHI
71a00paTopHOTO O00OPYAOBAHUS JOJKHBI OBITh MOCTPOECHBI HA KOMILIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIbIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMHU LEJIIMHU U3y4Y€HUs PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opmupoBaHue HHTEpeca U CTpEeMJIEHUS OOy4YaOMIMXCA K Hay4HOMY
U3YYEHUIO MPUPOJbI, PA3BUTHUE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TIO3HAHUSA U (POopMUpOBaHUE
MCCJIEI0BATENHLCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBIICHUSM;

e (opMupoBaHME HAYYHOIO MHPOBO33PEHHS KaK pe3yibTara HW3Y4YCHHS
OCHOB CTPOEHHMSI MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMupoBaHHE YMEHUH OOBSICHATH SBJICHUS C HCIOJIb30BAHHEM
bu3nYECKUX 3HAHUIA U HAYYHBIX JI0Ka3aTEIbCTB;

e (dopMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHII.

JlocTrmxeHne 3TUX lene oOecreunBaeTCsl pelIeHneM CIEeIyIoMMX 3a7ad B

npoluecce u3ydeHus Kypca GU3NKH Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHMH 00  o0mmx  (uU3MIECKUx
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTFOYAST MEXaHUKY,
MOJICKYJISIPHYIO  (DU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HUKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMS IS
OOBsICHEHHUS (PU3WYECKUX SABICHUHW B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB pEIIEHUs pPa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3znueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue Gu3NIecKo MOJEINH, aJIeKBATHON yCIIOBUSM 3aJa4H;

e TOHWMaHHWC (UBUYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHUS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHUPOBAHUS M TMPOBEACHUS
bu3nYECKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeIeNICHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3YIIbTaTa;

e CO3JaHME YCIIOBUH IJII Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMmme 1o (U3MKE TMepeyeHb JabopaTOpHBIX U
MPAKTUYECKUX paldOT SABISETCS PEKOMEHIIOBAHHBIM, YYHTENb JEJNaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yUarOIUXCS.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUSA

®uszuka — Hayka O mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 3KcniepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBJICHUM M TporieccoB. HayuHble TUIOTE3HI.
duznyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[IpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKON JEATEIbHOCTH JIFOJCH.

Jlemoncmpayuu

AHasioroBble ¥ I1U(POBBIE HU3MEPUTEIbHBIE MNPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeHsIsI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuajbHOM TOUKH, WUX TMPOEKIMM Ha OCU CHUCTEMBbI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUsS, MyTH U TMepeMEelICHus
MaTepUaIbHOW TOYKU OT BPEMEHH.

CBoboaHOE nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHeintHoe  aBvKeHue. [IBUKeHHE  MaTepUAIBHOM  TOYKM 11O
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TIEpeayn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WILTIOCTPALNS KMHEMATUUECKUX XapaKTEPUCTHUK
JIBYKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne aBuxkeHUs Tena, OPOIICHHOTO TMOJ] yIiOM K TOPU30HTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hamnpagiienne ckopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEACICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NyTSAMH, MPOWJICHHBIMU TEJIOM 3a
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuKEHUS Tesa, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['amunes.  IlepBeidi  3akoH  HproToHa.
NuepruanbHble CUCTEMBI OTCYETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUIL MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cmiia Tsokectd. llepBas KocMuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxeHus1, kauenust). Cuna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpOoTUBIICHUS MPU IBUKECHUU TEJA B )KUIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnedo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHeHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITYJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cribl. MOIIIHOCTE CHIIBL.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KMHETHUYECKOUN YHEPTUU.

[TorennuanbHas DHEPTHU. [TorennmanbHas SHEPIUs YIIPYro
nedbopmupoBaHHor  npykuHbl.  [loTeHlManpHass  SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HEMOTEHUHUANbHbIE  CWibl.  CBsi3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHUYECKOW SHEPrUM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHnueckue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHUE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmusie pabonul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPIHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTULl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEJI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekyl. KonnuecTBo BemecTBa. [loctosinHast ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopnens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUM HJACaNbHOTO raza. AOCOJIIOTHAs TeMmiepaTypa Kak Mepa
CpeIHEel KHWHETUYECKOM SHEpPruu TEIIOBOrO JBMKEHHMsS dactul] rasa. [llkama
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH /lanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiICHHE H30IMPOLIECCOB: HM30TEpMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIOIIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnpeIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO JABUKECHUSI.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS HACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomuol

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxu

TepmonnHamuueckass cucrema. BHYTpEHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U croco0bl €€ n3meHeHus. KonmnuecTBo TermnoTsl U pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyYCHHUE. Y IeJIbHas TEIUIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEepeaye.

[Tonsitue 006 ammabatHom mpouecce. [lepBbiii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporieccaMm. I 'paduueckas
UMHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh TPO1IECCOB B MPUPO/IE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  JEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamnHax. Kodp@uiMeHT moie3Horo
nericTBus TemuioBod MmamuHbl. I{ukn KapHo m ero ko3pduumeHT I0Ie3HOTro
JNEUCTBUS. DKOJIOTMUYECKUE MPOOJIeMbl TEIUIOIHEPTETUKH.



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

Jlemoncmpayuu

W3MeHeHue BHYTpEHHEH HSHEpruy Teja MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IyTEM TpeHUs (BUACOAEMOHCTPALIHS).

W3mMeHeHne BHyTpEHHEN SHEPruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OneiT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (ONBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazoswvle nepexoonl

[TapooOpa3oBanue u koHJeHcarusl. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllleHHbI map. YaenbHas TerioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

Tépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIs. Y IeJbHasl TerioTa miasjieHus. Cyoaumanus.

VYpaBHeHUE TEMIOBOTO OajaHca.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOJTYyUYECHHS] COBPEMEHHBIX MaTEpHaioB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX TapOB.

Kunenuve npy NoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaXKHOCTH.

HaOmnronenue HarpeBaHus U IJIABJICHUSI KPUCTALTMYECKOTO BEIlIECTBRA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsAa0B. IIpOBOOHMKH, IUAIEKTPUKU M TMOJYNPOBOJAHHUKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOT0 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe 1nose. Hampsoxk€HHOCTH 3yieKTpuuyeckoro mnois. [IpuHoun



CYyNEPHO3ULIUNA FIEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
oJIsl.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocThb
NOTEHUHUAIOB. [IpOBOOHMKM M AUARNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpruyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyecknue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoeiicTBuE HaIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3IIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabonul

N3mepenue 351eKTpOEMKOCTH KOHAEHCATOPA.

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

DONEeKTpUYECKUd TOK. YCIOBHUS CYIIECTBOBAHUS 3JIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIICHHE. Y AENbHOE CONPOTHBICHUE BEUIECTBA.
[TocnenoBaTenpbHOE, MApALIEIBHOE, CMEIIAHHOE COEIUHEHNE POBOIHUKOB.

Pabora nanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHoCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIAsl CHJia U BHYTPEHHEE COMPOTUBIICHUE HCTOYHMKA TOKA.
3akon Oma /11 OJTHOM (3aMKHYTOM) 3yieKTpudeckon 1enu. Kopotkoe 3aMbikaHueE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COIIPOTHUBJICHUS METAJJIIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTPUUECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBOHUKH. CobOcTBeHHas u npuMecHast MPOBOJAUMOCTh
noJIynpoBogHUKOB. CBocTBa p—N-niepexoa. [omynmpoBoHUKOBBIE TPHUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALNS. DIEKTPOIIU3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITEIbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYIIPOBOAHUKOBBIN IUO/, TAIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHaa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOABWXKYILIEH Ccwibl. KOpOoTKoe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepenne 3JIeKTpOABMKYILEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce oCyIIecTBISIETCS C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnule nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Quanueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIIEPUMEHT, MOJEIHPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, UX rpauKku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS] JMCCOLMALNSA,
rajbBaHUKA.

l'eoepaghus: BIaXKHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJAWJIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raJIbBAHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[locTosiHHBIE ~ MarHWTHL.  B3auMoaelcTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOMH. [IpyHIMND cyneprno3unuu
MAarHuTHBIX MOJIeH. JINHMM MarHUTHOM MHAYKUMH. KapThHA JNWHWKA MAarHUTHOU
WHIYKIUU T0JIS IOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHMH
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHMUKA, KaTyIIKHA ¢ TOKOM. OnbIT OpcTena. BzanmonercTBue NpoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuua JlopeHua, €€ MOlyJib M HallpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMAarHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJEKTPOJABMXKYINAA Cujla WHAYKIMH. 3aKOH JJIEKTPOMAarHUTHOM
nHaykunu @apanes.

BuxpeBoe »ieKTpuyecKkoe Tmosie. DJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYNIATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIGHME CAaMOMHAYKLUWHU. OJEKTPOABMXKYyLIas cuia
CaMOMHIYKLIHH.

OHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuyeckue yCTpoHMCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMATHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEINW 3SJIEMEHTAPHBIX
YacTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1BYX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JevictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenna.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI MHAYKIHH OT CKOPOCTH WU3MEHEHUS
MarHUTHOrO MOTOKA.

SBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBUS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBJICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNMHbIE KONEOAHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJeOaHMU.
["apmonunyeckue konebanus. [lepuon, vacrora, amrmumryaa u (aza KoseOaHUU.
[IpyXVHHBIN MasTHUK. MaremMaTU4eCKUl MasTHUK. YPAaBHEHHE TapMOHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy raApMOHUYECKUX KOJICOAHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTHUS MEXIYy MEXaHWYECKUMHU U
AJEKTPOMAarHUTHEIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJI€ATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBiienre o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennpli TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
SHEPIruu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHndeckue yCTpOMCTBA M NPAKTHYECKOE IMPUMEHEHHE: SIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojiaeOaTeNbHON CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanue CBONCTB BBIHYKIEHHBIX KOJIEOaHUIA.

HaOnronenue pezoHanca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3onanc mnpum mMoOCIEeOBATEIbBHOM COEAMHEHWUU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbomul

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MalbIX KOJeOaHHU Tpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccenenoBane NEPEMEHHOIO TOKa B LENH W3 IIOCIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMazHUMHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacIpoCTpaHeHuss W JUIMHA BOJHBI. [lomepedyHple W MPOAOJBHBIE BOJIHBL.
WnTepdepentus u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anexktpomarautHon BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEJIOMIICHUE, Moygpu3anus, Judpakuus,
unTepdepenius. CKOpoCcTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 35I€KTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHMKE M MEIULIMHE, paaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmrogenue orpakxeHus: U NpeJoMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pEe30HAHC.

Habmoienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJIeOaHMIA.



HccnenoBanrie  CBOMCTB  3JIEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
peIOMJICHUE, TOSpU3anus, Tudpakims, “HTephepeHITU.

Tema 3. Onmuka

['eomerpuueckas onrtuka. IIpsmoiiMHENHOE paclpoCTpaHEHUE CBETa B
ogHopoaHouU cpexe. JIyu ceera. ToueyHbIld HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKale.

[IpenomieHue cBeTa. 3aKOHBI MPEJIOMJICHUS CBeTa. AOCOTIOTHBIN IMOKa3aTeNb
npenomiieHusi. IlomHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yroj IOJHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

CoOuparorie ¥ pacceuBaroiniyue JUH3BL. ToHkas nwmH3a. DoKycHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOW JuH3blL. [locTpoeHnue uzoOpaxkeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKOU ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTephEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuoHHas pemérka. YclIoBUE HaOIIOICHUS
IJIaBHBIX ~MAaKCUMyMOB TIpM  TAJCHUM MOHOXPOMATHYECKOrO0 CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpoOMCTBa M TMPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONTMHEHOE pacCIpOCTPAHEHUE, OTPAKEHHE M MPEJIOMIICHUE CBETa.
OnTuyeckre mpruodOpBHI.

[TonmHOE BHYyTpeHHEE OTpaxkeHne. Mojiesib CBETOBOAA.

HccnenoBanue CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpocKoIma, TeJIeCKomna.

Habmronenne natepdepeHIny CBETA.

HaOmronenue nudpakiuu cBera.

HaGmronenue nucnepcuu cBera.

[TonyuyeHne cekTpa ¢ MOMOUIBIO IPU3MBL.

[Toy4yeHue cexkTpa ¢ mMOMOIIbI0 TUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol



W3mepeHne nokasaress NpesioMIIeHNs CTEKIIA.
HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3znesa 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH
['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILITEMHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU M COKPAILCHHE
JUTVHBI.
OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C C-)HepI‘I/IeI\/’I H UMITYJIbCOM pGHﬂTHBHCTCKOﬁ HJaCTHUIbI. 9H€pI‘I/IH
IIOKOAI.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHM OGO ONMUKU
®otonsl. opmyna [lnanka cBsizu sHEeprun (HOTOHA C €r0 YACTOTOM. DHEPTHUs
U UMITYJIbC (POTOHA.
OTtkpoiThe 1 ucciaegopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

dotorpdekra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpanunar
dboToarddexra.

Hasnenne cBera. OnbiThl [1. H. JleGenena.

XHUMHUYECKOe JEHUCTBUE CBETA.

TexHHuuecKue YyCTpOICTBA M MPAKTHUECKOE MNPUMEHEHHE: (POTOIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o10o3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTOdhDEKTa.

CBeToauon.

Conneunas Oarapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUiO 0 -4acTHII.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nydyenue u moriomeHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHSI DHEPTHHM Ha Jpyroil. Buisl
criekTpoB. CIEKTp YpOBHEW SHEPruu aToMa BOJIOPO/Ia.

BousHoBBIE cBOViCcTBAa yacTull. BosHbl ne bpoiiist. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHoHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBII KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnronenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JTOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paguoaktuBHocTH.  OmbiTel  Pesepdopma  mo  ompenmeneHuio  cocraBa
panuoakTuBHOrO wu3mydeHus. CBoiictBa ambda-, Oera-, ramMMma-u3IydCHHS.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenbepra—
NBanenko. 3apsan sapa. MaccoBoe uucino sjapa. M30Tormsl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Macchl siapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

Anepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOGiemMbl W TEPCHEKTUBHI
AJIEPHON DHEPTETUKHA. DKOJIOTHUECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob! HaOJIOIEHUS M PErUCTPAIK 3JIEMEHTAPHBIX YaCTHII.

dyHIaMeHTanbHbIe B3auMOoJieicTBUA. EAMHCTBO pu3nueckol KapTUHBI MUDPA.

TexHuyeckue yCcTpoucTBa U IMPAKTUUECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii saxcnepumenm, nabopamopmusie pabomul

HccnenoBanre TpEKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JjieMeHTBI ACTPOHOMHUM U ACTPOPU3NKH

DOtanbl pa3BUTHS acTpoHOMUU. [IpukiiafHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3Bé3nHoro HebGa. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JIBUOKCHHE.

ConHeunas cucrteMma.

Connne. ConHeuHas akTUBHOCTh. McTounuk sHepruum CojHila U 3BE3.
3BE31bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCThL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue



3B€3/1. COBpEMEHHBIE MPEJCTABICHUSI O MPOUCXOXKACHUU U 3BOIonMU CoJiHIa U
3BE3/. DTallbl )KU3HU 3BE3].

Mneunsiii Ilyte — Hama [Namaktuka. Ilomoxenue n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sapax
TaJIAKTHK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa06:1a. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenmukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUHN I ONPEIEIICHUS MOJI0KEHNS HEOSCHBIX 00OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponp ¢u3uku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATHYECKOM c(pepax NesTeIbHOCTH YEIOBEKa, POJb U MECTO (PU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4yHON KapTUHE MHpPA, POJIb (GPU3UUECKONU TEOPHUH
B (GOpPMHpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bU3MYECKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHbie CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce oCymiecTBIsIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypcaMHM MaTE€MAaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MIPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOWM TMpUpOJE, KoJieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paJualy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUITMYECKOW PEMIETKH, CIEKTPaIbHBIMI
aHaJIn3.



l'eocpagpua: MarHuTHBIE TIONMIOCA 3€MJIM, 3aJ€Kd MAarHuTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNUE 3EMIICTPACEHUH.

Texnonocus: JIAHAXA DJICKTPOIIEpeNad, TIEHEpaTop IEPEMEHHOIO TOKa,
AJIEKTPOJBUTATENb, WHAYKIUOHHAS II€Yb, pajap, PaJuONpPUEMHMK, TEJIEBU30D,
aHTeHHa, TenepoH, CBY-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJTHeuHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOLIETo
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIECUUTHh JTOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTAaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMs yueOHOro npenMera «Dusnka» T0KHbI
OTpaxkaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIUXCS PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TNO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3WTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEIATEIBHOCTU B MPOLIECCE Peajr3allui OCHOBHBIX HAIpPaBIICHUU
BOCIIUTATEJIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUIMCKOI0 OOIIECTBA;

OPUHATHE  TPAJUIIMOHHBIX  OOIIEUETIOBEUYECKUX  T'YMAaHHCTHUYECKUX U
JIEMOKPAaTUYECKHUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPaAXKITAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3aIINY;

YMEHHUE B3aUMOJEHUCTBOBATH C COUUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBHUHU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJICHTUYHOCTH,
MaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIIETO;

4) 3CTETHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPYECTBA,
mpuUCyIero pu3nyecKoi HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATBbHON IEeSTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00JACTH
(U3UKM HA TPOTSKEHNUU BCEU KU3HH;

6) 3K0JI0rHYecKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHUCTBUN B OKPYKAIOLIECH Cpelle HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHUs  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne aeiicTBUs:
CaMOCTOATENLHO  (QOpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILEeNN JeATeIbHOCTH, 3aJaBaTh MapaMeTpPbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISITh  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
bu3YeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJEMBbI C YUYETOM aHAlIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B ICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUI AEATEIbHOCTH,
KOOPJIMHUPOBaTh ¥  BBHINOJHATH paboTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYaJILHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBble ucciaenoBaresibCKue 1eiCTBUA:
BJIaJIETh HAYYHOW TEPMHUHOJOTHEH, KIIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IeTh HaBBIKAMHU Y4eOHO-MCCIEA0BATEIbCKON U MPOSKTHON AESITeNbHOCTU
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY MOUCKY
METOJIOB pelIeHHs 3ahad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BJIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUI0O HOBOTO 3HAHUS, €ro
UHTEPIIPETalliY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlIeHUs, HaXOIUTh apTyMEHThI JJi1 J0Ka3aTelbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBAaTh TMOJYYCHHbIE B XOJE pEUICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUThb U (HOPMyJIHpPOBaTh COOCTBEHHBIE 33Jaud B 00pa30BaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acThb
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 001acTel;

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

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

Pabora c nndopmanueii:

BJIa/IeTh HaBbIKAMH MOJIy4e€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYLIECTBIIATh MOWCK, aHAaJU3,
CHUCTEMAaTH3allMI0 ¥ WHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
IIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJOTHA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTaHU3aI[MOHHBIX
3a/lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTHUEHBI, PECypcocOepeKeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B pa3IMuHbIX (opMaTax ¢
yu€TOM Ha3zHaYeHHsI MHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAs ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3allny.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe AeHCTBHS:
OCYUIECTBJISTh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NEesATEeIbHOCTH;



pacrno3HaBaTh MPEANOCBUIKA  KOH(DIUKTHBIX CHUTyallMd M CMsr4arh
KOH(JIUKTHL;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
padoTHI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KIOI'0 YJIEHA KOJUIEKTHUBA,;

IPUHUMATh [EJIM COBMECTHOM  JEATENbHOCTH, OpPraHU30BBIBaTH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIIATh IIIAH JCHCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pEe3YJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAa4yeCTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbI B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaraTtb HOBBIE IIPOEKTHI, OLEHMBATh HIAEW C TO3ULUUNA HOBU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATErMYECKOE TOBEACHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbBIE YHHBepcaJbHbIe y4eOHbIe NeiiCTBHSA
Camoopranuzamnus:

CaMOCTOSITEJIFHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIBHOCTh B 00JIacTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYyIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIHO COCTABJISITh IUIAH PEIICHUS PACYETHBIX M KAYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOrO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(bU3HUKHY, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESATEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJIAJE€Th  HABBIKAMM  IO3HABATENBHON  peduieKCMH KakK  OCO3HAHMS
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHUI;



WCITIOJIB30BATh MPUEMBI PeIICKCUU TSI OIICHKU CUTYyaIlu, BEIOOpa BEPHOTO
pELICHUS;

yMETh OIICHUBAaTh PUCKHM W CBOEBPEMEHHO NPUHUMAThH PEIICHHUS] MO HX
CHIKEHHUIO;

IPUHAMAaTh MOTHBBI M apryMEHTbl JPYTMX @pPU aHalIu3€ pe3yJbTaToB
NEATEIbHOCTH;

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHAMAaTh MOTHBBI M apryMEHTbl JPYTMX @PU aHalIu3€ pe3yJbTaToB
JEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKHU.

B mpouecce nOCTHKEHUSA JTUYHOCTHBIX PE3YJbTATOB OCBOCHHS IMPOrPaAMMBbI
no (usMKe A7 YPOBHS CpelHero oOmero ooOpa3oBaHus y OOyYarOIIUXCS
COBEPLICHCTBYETCS AMOIMOHAIBHBIN UHTEIUIEKT, MpEeANOoJIararouInil
Cc(OpMUPOBAHHOCTD:

CaMOCO3HaHMs, BKIIFOUAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHATIBHOE
COCTOSIHUE, BUJIETh HAIIPABJICHUS Pa3BUTUSI COOCTBEHHOW SMOILIMOHANILHON C(EepHI,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHHUS, BKJIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE TMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHME, CIOCOOHOCTh aJanTUPOBATHCS K
AMOIMOHATILHBIM NU3MEHEHUSM U MIPOSIBIISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlUH, BKJIIOYAIOIIECH CTPEMIICHUE K JOCTHMKECHUIO LEIU U
yCIexy, ONTUMH3M, WHUIMATUBHOCTb, YMEHUE ACHCTBOBATh MCXOJS U3 CBOHX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTBIBaTh €r0 TMPU OCYIIECTBICHUU OOIIECHUS, CIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHMSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KApTUHBI MHUPA, B PAa3BUTUHU COBPEMEHHOU TEXHUKU WU
TEXHOJIOTUH, B TPAKTUYECKOM JESATEIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepualibHas TOYKa, MHEepIUAJIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO TBEPIOE TEIO,
WJICAJIBHBIN Ta3, MOJEIIM CTPOCHHS Ia30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] PU pPelIeHnn (PU3NIECKux 3ajad;



pacno3HaBaTh (PU3NUYECKUE SIBICHUS (TIPOIECChI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSIPHO-KUHETUYECKOW TEOpUM CTPOCHHS BEIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEHHOE
JBIDKEHUE, CBOOOJHOE TMaJeHue TeJ, ABUKEHUE [0 OKPYKHOCTH, WHEPIHS,
B3aumojencTeue Ten, 1uddys3us, OPOYHOBCKOE IBIKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT TIPU HAarpeBaHUH (OXJIAXKICHUH ), TETLIOBOEC
paBHOBECHUE, UCIAPEHUE, KOHACHCAIWs, IUIABJICHUE, KPUCTAILIM3AIUs, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
COCylle, CBSI3b MEXKAY I[apaMeTpaMu COCTOSIHMS Tra3a B  HM30IPOLECCaXx,
ANEKTpU3aLUs TEJl, B3aUMOJECHCTBUE 3apsI0B;

OMUCHIBATh MEXAHUYECKOE JIBMXKEHUE, UCTOJNB3Yysl (DU3NYECKUE BEIMYMHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHIIA,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprus, MOTEHUHAIbHAS SHEPIUsl, MEXaHU4YECKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OINUCAHWW NPABUIBHO TPaKTOBATh
(U3UYECKUIT CMBICT MCIOJIb3YEMbIX BEIWYUH, UX OOO3HAUYECHUS U EIUHUIIBI,
HaxXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BEJIMYMHAMU;

ONMUCHIBATh HM3YYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCIIONIb3Yysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi PHEPrysi XaOTHYECKOrO JBIXKCHUSI MOJICKYJI, CpeHEKBaIpaTUYHAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padorta rasa,
KOO (PUIIMEHT TMONEe3HOTO JAEUCTBHUS TEIUIOBOTO JIBUTATENsl; MpPU ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
o0O3HAaueHUs W EAUHUIIBI, HAXOAUTh (OPMYJbI, CBS3bIBAIOIIME JaHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYCHHBIEC AICKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
sBJIeHUsI (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAIOB,;
MpU OMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3yEeMbIX
BEJIMUMH, UX OOO3HAYEHUS] W EIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBSI3bIBAIOIINE
JaHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHAIM3UPOBAaTh (PU3UUYECKHUE MPOIECCHl U SBIICHUS, UCIIONb3Ys (U3HUECKHE
3aKOHBI M MPUHIUIBL: 3aKOH BceMUupHOTro Tsarotenus, I, I u III 3akonsr HeroToHAa,
3aKOH COXpaHEHUsSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAaHEHUS WMITYJIbCa,
MPUHINN CYNEPHO3UIIUA CHJI, TPUHIIUIT PABHOIMPABUS HHEPIHUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW PHEPTrUU TEIUIOBOTO JIBUKEHHUS MOJIEKYJ C
a0COIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pa3nuyarh CIOBECHYIO



(GOpMYITHPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W YCIIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUSA MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MOBCEHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MIPOIIECCOB C WCIIOJIb30BAHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBarh MpodlieMy/3aadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEUIOKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMNBIT U
(bopMyIMpOBATH BHIBOIBI,

OCYIIECTBIIAThH MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHMAJBHBIN CHOCOO W3MEPEHUS M WCIOJb30BaTh H3BECTHHIE
METO/Ibl OIICHKHU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJIENOBAaTh  3aBUCHUMOCTH  MEXIYy  (QU3NYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpPOBATh PE3yIbTATHl IMONTYYCHHOW 3aBUCHUMOCTH (DM3UYECKUX BEIWYUH B
BU/JIC TAOJIUIT ¥ TPa(pUKOB, A€TIaTh BEIBOABI IO pe3yIbTaTaM HCCIICIOBAaHNUS,

coOJII0/1aTh MpaBuiia 0€30MacHOr0 TpyJa MPHU MPOBEACHUN HCCIICOBAaHUMN B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIENOBATENLCKOW U MPOCKTHOM
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JAOOPATOPHOTO
000Opy1I0BaHUS;

pemaTrh pacu€THble 3aJa4dl C SIBHO 3aJaHHON (U3MYECKOW MOJIEINbIO,
UCTIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHITUITBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOMMMBIC NI €€ PEIICHUs, TPOBOAUTh PACUYEThl M OIICHUBATH PEaJTbHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UIESCKOW BEIIMYNHBI,

pemaTh KaueCTBEHHbBIC 3a1a4i: BRICTPAUBATH JIOTHYECKH HETIPOTHBOPECUUBYIO
IEMOYKY PACCYXKICHUN C OMOpOM Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCIIOJIB30BaTh ~ TPU  PEIMICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JUIS TOWUCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAITUN
U TIPEJICTABJICHUS Y4EOHOW U HAyYHO-TIOMYJIIPHON MHGOpPMAIINH, TOJTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;

MPUBOJINUTH MIPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TIPOIECCOB OKPYKAIOIIETO MHUpPa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

WCITIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTsi o0ecrieueHus: 6€30MacHOCTH MpU OOpaIleHuH ¢ TPUOOpaMU U TEXHHUYECKUMU



YCTPONCTBAMH, JJISi COXPAHEHUS 370POBbS M COOJIOICHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TIpYNNE C BBINIOJHEHUEM PA3JIMUHBIX COIMAIBHBIX pOJIEH,
IJIaHUPOBaTh PpaldOTy TPYIIBI, pPAIMOHAIBLHO pacCHpeAcssiTh OO0S3aHHOCTH U
MJIAHUPOBATh JCATEILHOCTh B HECTAaHAAPTHBIX CUTYAIlUSIX, aJeKBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB TPYIIbI B PEHICHUE paCCMaTPUBAEMON MPOOJIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKkaTh CHOPMUPOBAHHOCTD Y OOYYAIOIIUXCSI YMECHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib M MeCTO (Pu3nKu B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTHHBI MHpa, B Pa3BUTUHU COBPEMEHHOW TEXHUKH HU
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh M €IUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MOJIEIeH:
TOYEUHBIN 3JIEKTPUUECKUMN 3aps/l, JIyd CBETa, TOUCUHBI UCTOUYHHUK CBETA, SAECpHAs
MOJIEIb aTOMa, HYKJIOHHAsi MOJIeJIb aTOMHOTO sifjpa MpU PEIICHUH (PU3UIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DJIEKTPUUYECKAs TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCICTBUE
MarHuToOB, JJICKTPOMAarHuTHAas WHAYKIUS, JACHCTBME MAarHUTHOrO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsii, DJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, NPSIMOJIMHENHOE PaCIpOCTPAHEHUE CBETAa, OTPAXKEHUE, IPEIOMIIECHUE,
uHTepdepeHus, audpakuus W TOOJApU3alUs CBETa, JUCIEPCHUs CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodrddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHAas
PaIMO0aKTUBHOCTB;

ONMUCHIBATh M3YYEHHbIE CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0O  MPOBOAMMOCTh  Pa3IUYHBIX  Cpel) |
AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOJB3Yysl (PU3MUYECKHUE BEJIUYUHBI:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJIEKTPUUYECKOE HAIPSKEHUE, IICKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUia, paboTa TOKa,
WHIYKIUST MarHUTHOrO MojisA, cwia Ammepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTYILIKW, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEepHoJ M YacToTa
KoJieOaHUM B KoJebaTeIbHOM KOHTYpE, 3apsii W Cujla TOoKa B Ipolecce
rapMOHMYECKUX DJIEKTPOMArHUTHBIX KoJieOaHui, (OKYCHOE pacCTOSIHUE W
ONTUYECKas CUJia JIMH3BI, MPU ONUCAHUM TPABUIBHO TPAKTOBATH (PU3NUECKHMA
CMBICIT HCIIOJIb3YeMBIX BEIWYMH, WX OOO3HAYCHHS W CIAWHHIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJIMYMHAMU;



OMUCHIBATh HW3YyUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3YS
bu3MYecKrue BEIMYHUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTHs U UMITYJIhC (POTOHA, IEPUOJ TIOJTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W EAUHMIIBI, YKa3bIiBaTh (OPMYJIbI,
CBS3BIBAIONIUE JIAHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISITh 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3MUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIbHOTO U MapaljieIbHOrO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHJYKIINH, 3aKOH MPSMOJUHEUHOTO PacCpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI IMPEJIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHa st PoToddekTa,
3aKOH COXPAHEHUsl SHEPrUHU, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPAaHEHUs
AIEKTPUUYECKOr0 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4uUCHa, mocrynartel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHA, €ro MaTEeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbl, O0OJACTH)
MIPUMEHUMOCTH,

OTIPEJICIISITH HAMIPaBJICHUE BEKTOPA MHIYKIIMA MArHUTHOTO TOJIsI TPOBOTHUKA
C TOKOM, cuJibl AMrepa u cuibl Jlopenna;

CTPOUTh M OINHUCHIBATH H300paKEHHE, CO37aBa€MOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM: MPU 3TOM
dbopmyupoBath TpobiieMy/3agady M THUIOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
bopMyIUpOBaThH BBIBOBI,

OCYIIECTBIISAThH MPSAMbIE M KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEITUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBAaTh 3aBUCUMOCTH (DU3WUYECKUX BEJIUYUH C HCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYUPOBATH YCTAaHOBKY, (PUKCHUPOBATH
pE3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHUJE TaOIUIl U
rpaduKoB, AeaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax ydeOHOro JKCIEpPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOM U TMPOEKTHOM
JESATETLHOCTH C HMCTIOJB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB U JTAOOPATOPHOTO
000pyI0BaHUS;

pemarb pacuéTHbIE 3aJa4¥l C SBHO 3aJlaHHOM (DU3MYECKONM MOJICTBIO,
UCIIOJB3Ys (PU3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a YCIOBHUS 3aJ1auu



BBIOMpaTh (PU3UUCCKYIO MOJCIb, BBIICIATh (DU3UYECKHE BEIMIHMHBI U (POPMYJIBI,
HEOOXOUMBIC IS €€ peIIeHUs, MPOBOJAUTHh PACYETHl M OIEHUBATH PEATBHOCTH
MIOJTy4EHHOTO 3HAYCHUS (PU3HUECKOMN BEIIMIMHBI;

pelaTh Ka4eCTBEHHbBIC 3a/[au: BHICTPAMBATh JIOTHUECKU HEMPOTHBOPEUUBYIO
IICTMIOYKY PaCCYXICHUI C OMOpOW Ha WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH |
bu3nYecKue SBICHNUS;

UCIIOJIb30BaTh  IMPH  PEIICHUW  y4eOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHHU IS MTOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIMN
U TPEJICTABJICHUS YYCOHOM W HAYYHO-TIONYJISIPHOM WH(GOPMAIIMHU, TIOTYYCHHOW U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYCCKH aHAIM3UPOBATH TOJIyYaeMyr0 HH()OPMAITHIO;

OOBSCHATh TPHUHIMITBI JSHCTBUS MAaIllMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3iMdyaTh YCIOBUS WX OS30MaCHOTO MCIOJIL30BAaHUS B ITOBCEIHCBHOM
KU3HU;

IPUBOUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCIKHBIX YUECHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IMPOIICCCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHHUKHU M TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS 1O (PU3UKE B IMOBCEAHCBHOW JKU3HH
U obecrieueHus: 6€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3JI0pPOBbS U COOJIIOJICHUST HOPM 3KOJOTHYIECKOTO
MOBEACHUS B OKPYXKAIOIIEH CpEaE;

paboTaTh B TpYyIIE C BBHINOJHCHHEM Pa3JIMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNIBI, PaMOHAIBHO paCHpeNeisaTh OOS3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHJIAPTHBIX CUTYAIIHsIX, aJCKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIHI B PEIICHNE PacCMaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Kontpoabubsie IlpakTuueckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUS
bubmuorexa [JOK
1.1 ®u3uKa U METOJbl HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunematitka > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https:/m.edsoo.ru/7fA1bf72
Hroro mo pazueny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuoteka [JOK
' TEOpHUU https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 https://m.edso00.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubnnoreka [JOK

@da3oBbIE IEPEXOBI

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




Wroro no pazueny 24
Pasznen 4. JIEKTPOANHAMUKA
bu6mmoreka [IOK
41 UICKTpOCTATHIA 10 https://m.edso0.ru/7f41bf72
ITocTossHHBIN EKTpUUYECKU TOK. TOKH B bubnnoreka [HOK
4.2 12
pa3IMYHBIX cpelax https://m.edso0.ru/7f41bf72
Wroro no pazueny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbie
Ne ni/m P Konrposbnble IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOANHAMUKA
11 MaruutHoe noJsie. JIeKTpOMarHuTHast 11 1 3 bubnnorexka [HOK
' VHTYKIHS https://m.edso00.ru/7f41c97¢c
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
51 MexaHn4ecKHue U AIEKTPOMAarHUTHBIE 9 1 bubnuorexa [JOK
' KoJIe0aHus https://m.edso00.ru/7f41c97¢
59 MexaHn4YecKHUe U AIEKTPOMAarHUTHBIE 5 1 bubnnoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI crIeIIUaTIBHON TEOPUHU 4 1 bubnmnorexa [JOK
' OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuotexa [JOK
41 DJIeMEHTHI KBAHTOBOW ONTUKH 6 httos://m.edsoo.ru/7fA1c97c
4.2 Crpoenune aToma 4 bubnuorexa [IOK




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

4.3 ATOMHOE SApO

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

15

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 7 E::f:;;f;%gﬁﬁ f41c97c
Hroro no pazneny 7
Pa3znen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 E:ff:;;f;i?ﬁﬁ £41c97¢
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE

Ne Hara uudposeie

Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE

padoThI padoThI
pecypcsbl

®dusuka — HayKa O PUPOJE.

1 Hayunslie MeT(i]K bl HO?I»)HapHI/ISI 1 bubamorexa LOK

yi a https://m.edsoo.ru/ff0c32e2
OKPYXKAaroIIero Mupa
Posb 1 MectTo ¢uzuku B

5 bopMHUPOBaHUH COBPEMEHHOMN 1 bubnuorexa [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOHN JEITeTbHOCTH JII0IeH
MexaHn4eckoe JTBUKEHUE.

3 OTHOCHTEIFHOCTh MEXaHHYECKOTO 1 bubmuorexa [JOK
neuxeHus. [lepemenienue, CKOpocTs, https://m.edso0.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpsIMONIMHENHOE 1 bubnuoreka [IOK
JIBIKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IIPSIMOIIMHEHHOE 1 bubnnoreka [JOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372e

6 CBobomHoe majienne. Y CKopeHue 1 bubnuotexa [JOK
¢BOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe qBUKEHUE.

7 JBrm>keHre MaTepHaibHOM TOYKH IO 1 bubmmorexa [JOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Ipunuun otHOocuTeNnbHOCTHU ["anunest. 1 bu6nmoreka [JOK




HuepunanpHbple CUCTEMBI OTCYETA.
IIepssiii 3ak0oH HproToHa

Macca tena. Cuna. [Ipuniun

https://m.edsoo.ru/ffOc3be8

9 CYIIEpIIO3nUINM cril. BTopoii 3aKkoH bubmorexa [IOK
yHep H ' p . https://m.edsoo.ru/ff0c3be8
HproToHa /11 MarepuanbHOW TOUKH
Tpetuii 3akoH HetoToHa 114 bubmuorexa [IOK

10
MaTepUAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMupHoro tsaroreHus. Cuna

11 TspkecTh. IlepBas kocMudeckas bubmorexa LIOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadduiment tpenus.

13 Cuia :zn OTI/IBJ'ICI-(IbI/I(t})I pH BI/I)P;(CHI/II/I bubmorexa HOK

p pra https://m.edsoo.ru/ffOc3f76
TeNa B )KUIKOCTH UJIM rase
[ToctynarensHOe U BpamareabHOe

14 JIBIKEHHE a0COIFOTHO TBEPIOTO Tea. bu6mmorexa [IOK
MowmenT cuibl. ITimedo cuabl. YeaoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHs TBEPAOTO Telna
HNMnynec MaTepuanbHOM TOYKH,

15 CHUCTEMBI MaTePUATIbHBIX TOYECK. bubnnoreka [JOK
Nmnynbe cuinbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTUBHOE JBUKCHHE
PaGora 1 MOIITHOCTE CHIIBL.

16 Kunerndeckast sHEpTrUs MaTepruaabHON bubnmoreka [JOK
ToukH. Teopema 00 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KMHETUYECKOW SHEPTUH

17 [TorenuunanpHas sHeprus. bu6nmoreka [JOK




18

[ToreHuunanbpHast S3HEPTUS YIIPYTO
ne(hOpMUPOBAHHON MPYKUHBI.
[ToTennmansHas YHEpPrus TeIa BOIU3U
MOBEPXHOCTU 3eMIIH

[ToTeHIMaNbHBIC U HETIOTCHITUAILHBIC
cuitbl. CBs3b paboTHI
HEIMOTCHIUAJIbHBIX CHUJI C UBMCHCHUEM
MeXaHU4EeCKOMI SHCPTrHUU CUCTCMBI TCIIL.
3aKOH COXpaHEHHUS MEXaHUYECKOU
SHEPrUU

https://m.edsoo.ru/ff0c461a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHEHHEM MEXaHWYECKOW YHEPTUU
TeJa Ha IPUMEpPE PACTSHKCHUS
PE3UHOBOTO JKI'YTa»

20

21

22

KonTponbhas pabota no Teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpPAHEHUS B MEXAHHUKE»

OCHOBHBIE MOJ0XKEHUST MOJIEKYIISIPHO-
KHHETHYeCKOU Teopuu. bpoyHoBckoe
nsxenue. Auddysus

Xapakrep JBUKEHUS U
B3aUMOJICHCTBUS YACTHUL] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, )KUIKOCTEH
U TBEPABIX TEI

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4b74

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

23

Macca monekyn. KonnuectBo
BemectBa. [locTtostHHas ABoraapo

24

TennoBoe paBHOBecue. TeMmiepaTrypa
u e€ u3mepenue. lllkana remneparyp




Lenbcus

Wneansueiii raz 8 MKT. OcHoBHOE

bubmuorexa [JOK

25 ypaBueHue MKT https://m.edsoo.ru/ff0c4fde
AOlcomoTHas TeMIiepaTypa Kak Mepa
26 CpeaHel KHHETHYECKOM SHEPruun bubnnoreka [HOK
JIBUKECHHSI MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona
27 3akoH JlanmbToHa. ["a30BbIC 3aKOHBI
JlaGopaTopHnas pabota
98 «HccnenoBanre 3aBUCUMOCTH MEKIY
napaMeTpamMu COCTOSHHUS
pa3peKeHHOTr0 raza
29 H3onponecchl B ACATBHOM ra3e U uxX bubnnorexa [HOK
rpaguyeckoe npeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss 3HEeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
30 criocoObl e€ n3mMenenus. KonmuectBo bubnuotexa [JOK
TEIJIOTHI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPrus OJTHOATOMHOTI'O UJI€AIBHOTO
rasa
31 Buasl Tennonepenaun bubmmorexa [TOK
https://m.edso0.ru/ff0c5c36
VnenbHas TENI0EMKOCTh BEILIECTBA.
32 KonmgecTBo TEIIOTHI pH bubmmorexa [OK
. https://m.edso0.ru/ff0c5c36
Teruonepenade. AnuabaTHBIN MpoLecce
33 [TepBblii 3aKOH TEPMOJAMHAMUKH U €TI0 bubnuoreka [IOK
IIPUMEHEHHE K U30MpolLeccaM https://m.edsoo.ru/ffOc5efc
34 HeoGpaTumocTs nporeccoB B bubnuorexa [IOK




npuponae. Bropoii 3akon
TEPMOJAUHAMUKU

[Tpuniun nevicteus u KII1/ TenmoBoit

https://m.edsoo.ru/ff0c6230

bubmuorexa [JOK

35
MaIlHHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KI1/]
37 DKOJOoru4ecKue MpooIeMbl
TEIUIOPHEPTETUKU
38 O6o6maromuii ypok «MoekysipHast bubmmoreka [JOK
¢duznka. OCHOBBI TEPMOAMHAMUKI https://m.edso0.ru/ff0c6938
KonTtponpsHas pabora o Teme
39 «Monexynsipaas ¢puznka. OCHOBBI bubmmorexa LIOK
Yp ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooOpa3oBaHre U KOHICHCAITUS. bubnnoreka [JOK
Ucnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS U OTHOCUTEIbHAS
41 BIIQXKHOCTh BO3yxa. HacklleHHbIN bubmmorexa [OK
Ayxa. B https://m.edsoo0.ru/ff0c64d8
nap
Teépnoe teno. Kpucramimueckue u
4 aMmopdHbIe Tena. AHU3OTPOIIHS bubnuotexa [JOK
CBOMCTB KpucTaJJIOB. JKuakue https://m.edso00.ru/ff0c65f0
Kpuctayyibl. COBpeMEHHbIE MaTepHUAaIbI
[InaBnenue u KpucTaUIM3aIUA.
43 Y enbHas TEIUIOTa IUIABICHUS bubmmorexa [JOK
a ) https://m.edso0.ru/ff0c6708
CyO6numarus
bubmuorexa [JOK
44
YpaBHEHHE TeILIOBOrO Gananca https://m.edsoo.ru/ff0c6820
45 DneKkTpu3aus Tei. DIeKTPUIeCKui bubnmnoreka [JOK

3apsa. J{Ba BUIa SEKTPUYECKHUX

https://m.edsoo.ru/ff0cébcc




3apsga10B

IIpoBOIHKKH, TUATIEKTPUKH U

46 [IOJIVIIPOBOHUKHU. 3aKOH COXPaHEHUS bubnnorexa LIOK
YHpOBOA ) p https://m.edsoo.ru/ff0c6bcc
AJIEKTPUIECKOTO 3apsiia
BsaumogeiictBue 3apsaoB. 3aKoH
47 Kynona. ToueuHbIi dIIEKTPUUECKUN Eubmorexa ITOK
Y ) P https://m.edsoo.ru/ff0c6ced
3apsin
Hanpssk€HHOCTB IEKTPUYECKOrO
48 nonis. [IpuHuun cyneprno3uuuu bubnnoreka [JOK
ANEKTPUYECKUX Tonel. JInnun https://m.edsoo.ru/ff0c6df2
HANPSHKEHHOCTH
Pabota cun 3eKTpoCcTaTHIeCcKOro
49 ouia. Ilorennman. Paszaocts bubnmorexa [IOK
' At https://m.edsoo.ru/ff0c6f00
[IOTEHIMAJIOB
[IpOBOIHUKH U OUBIEKTPUKHU B
50 3J'IpeKT OCTAaTUYECKOM HOIJ)IC bubmmorexa [TOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi MIpOHUIIAEMOCTh
bu6mmoreka [IOK
51 DaexkTpoéMKocTh. KoHaeHncaro
p a p https://m.edsoo.ru/ff0c7126
DNeKTPOEMKOCTh MIIOCKOTO
52 KOHIIEHCATOpa. DHEPIU 3apsKEHHOTO bubmmorexa LHOK
g pa- p p https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
53 JlaGoparopnas pabota "M3mepenue
ANEKTPOEMKOCTH KOHAeHcaropa”
[IpuHIUIT NENCTBUSA U IPUMEHEHNE
54 KOHJICHCATOPOB, KOITMPOBAILHOTO

arnmapara, CTpyMHOT0 IpUHTEpa.
DIIeKTpOoCTaTUYECKas 3allHTa.




55

56

57

3a3emileHue AIEKTPOpruOOpOB

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cymiectBoBaHus. [10CTOSAHHBIN TOK.
Cuna Toka. Hanpsbkenue.
Conportusnenue. 3akon Oma aJist
y4acTKa Ienu

[TocnenoBarenvHoOE, MapaielibHOE,
CMEIIIaHHOE COSAMHECHHE
npoBoAHKKOB. JlaboparopHas paboTa
«M3yueHne cMemaHHOro COeIMHEHUs
PE3UCTOPOB

PabGoTa 1 MOIIHOCTB ANEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa a1 OJTHOM (3aMKHYTOM)
anekTpudeckoi nenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«M3mepenune DJIC ucTouHrKa TOKA U
€ro BHYTPEHHETO COITPOTHBIICHUS

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

59

DNeKTpOHHAs! TPOBOANUMOCTH TBEPIBIX
METAJUIOB. 3aBUCUMOCTh
COHpOTI/IBJ'ICHI/Ifl METAJIJIOB OT
Temreparypbl. CBEpXIPOBOAUMOCTh

60

61

DNEeKTPUUECKHUH TOK B BaKyyMe.
CBoliCTBa 3JIEKTPOHHBIX ITYYKOB

[TomynpoBOAHMKH, UX COOCTBEHHAs U
IpUMECHas MpoBoAUMOCTh. CBoOMCTBa
p—n-nepexonaa. [lonynpoBoaHUKOBBIE
npuOopbI

bubmuorexa [JOK
https://m.edsoo.ru/ff0c84ae




DJIEKTPUYECKUI TOK B paCTBOpPAX U

62 pacIiaBax 3JIEKTPOJIUTOB. 1 bubnuoreka [IOK
DIIEKTPONUTHYECKAs JUCCOLIHAITHSI. https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DJIEKTPUYECKUI TOK B ra3ax.

63 CaMoCTOSTeIbHBIN 1 1 bubmuorexa [JOK
HECaMOCTOATEIbHBIN pa3pan. MosHus. https://m.edsoo.ru/ffOc84ae
[Inazma
DneKkTpruuecKue mpudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnnoreka [JOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o06maromuit ypok 1 bubnuorexa [JOK
«INEeKTPOIUHAMUKA)» https://m.edsoo.ru/ff0c88be
KonTtponpsHast padbora o Teme

66 «9nexkrpocraruka. [locTosHHBIN 1 bubnuotexa [JOK
ANEKTpUYeCKuil TOK. TOkH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpeIax»

67 Pesepsublit ypok. KonTponbHast 1 bubnuoreka [IOK
pabora o Teme "DneKTpoauHaMHUKa" https://m.edsoo.ru/ff0c8c56
PesepBHblit ypok. O0oOmaromuii ypok bubnuoreka [IOK

68 1
o temam 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
°
‘:;n Tema ypoxa Beero Kontpoabubie IIpakrnueckue II/I[:;:GHI/IH :)I;I[()l;l;ziz:eﬂbﬂme
padoThI padoThI pecypenr
[TocTostHHBIE MATHUTHI U X

1 B3auMoJiciicTBHE. MarHuTHOE 10JIC. 1 bubnunorexa LIOK
BekTop MarHuTHON MHAYKIMU. JInHUK https://m.edsoo.ru/ff0c9778
MarHMTHON HHTYKIIUU
MarauTHO€E 1oJIe MPOBOJIHUKA C

) TokoM. OmnbIT DpcTeaa. 1 bubmmoreka [JOK
B3anmopeiicTBre NpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopuas padota «3yueHue 1 1 bubnnorexa [JOK
MAarHUTHOTO IOJII KaTyIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS HA
MPOBOJHUK ¢ TOKOM. Cuita Amrepa.

4 JlaGopatopHnas pabora 1 1 bubmuoreka [IOK
«HccrnenoBanne 1eHCTBUS https://m.edsoo.ru/ff0c9acO
MTOCTOSTHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME€ MarHUTHOTO ITOJIS Ha

5 JBUKYITYIOCS 3apsSyKEHHYIO YaCTHILY. 1 bubmuoreka [IOK
Cuna Jlopennia. PaGoTa cuitbt https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarauTHas HHAyKIus. [loTok

6 BEKTOpa MarHUTHON uHAYyKIuu. I1C 1
WHIYKIIAA. 3aKOH AJIEKTPOMarHUTHOM




unaykiuu dapanes

Jlaboparopnas pabota
«MccnenoBanue sBICHUS
AIIEKTPOMATHUTHOM WHITYKIIAU

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

NunykTuBHOCTS. SIBIICHUE
camounaykiuu. 31C caMOMHIyKIU K.
DHeprusi MarHUTHOTO MOJIsl KaTYIIKU €
TOKOM. DJIEKTPOMAarHuTHOE 1oJie

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

TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHUE: IIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATEINb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLI,
UHIYKIIMOHHAs II€Yb

10

11

12

13

14

O6o06maromuit ypok «MarautHoe
I10JI€C. 3HeKTpOMaFHI/ITHa$I HUHIAYKOUS

KouTponbHas pabota mo Teme
«Mar"auTtHoe I10JI€e.
SHGKTPOMaFHI/ITHaSI I/IHJIyKIII/Ifl»

CB00O/IHBIE MEXaHUYECKUE
KosebaHus. ['apMoHHUeckue
KosebaHus. YpaBHEHHE
rapMOHUYECKUX KOJeOaHHH.
[IpeBpamienue 3Eprun
JlaGopatopHnas pabora
«MccrnenoBanue 3aBUCUMOCTH
nepro/ia MajbIX KojaeOaHuii rpy3a Ha
HUTH OT JUITMHBI HUTU ¥ MAcChl Tpy3a»

KoneGarenbHblil koHTYp. CBOOOIHBIE

bubnuoreka [{OK
https://m.edsoo.ru/ffOcab82

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcad58

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcaf06

bubmmoreka [IOK
https://m.edsoo.ru/ff0cb820




15

16

17

18

OJICKTPOMArHMTHBIC KoJIEOaHMS B
nacajibHOM KoJIeOaTeIbHOM KOHTYPC.
Amnainorus MCKAY MCXaHUYCCKNMU U
SJICKTPOMAariuTHbIMHA KOJIEOAaHHUSIMHU

®opmyna Tomcona. 3akoH
COXPAaHEHHUS SHEPTUU B UJICATHHOM
K0J1e0aTeIbHOM KOHTYpE

[IpencraBieHue 0 3aTyXarOMIMX
KosieOaHusX. BbIHYXIeHHbBIE
MeXaHHYeCKHe Konebanus. Pe3onanc.
BbIHYXIEHHBIE 2JICKTPOMAarHUTHBIC
KosaeOanus

[lepemennsbiii Tok. CHHYCOMIANIBHBIN
MepeMeHHbII TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKa. AMIUTUTYIHOE U
JeICTBYIOIIIee 3HAYCHHUE CUJIbI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [IpousBoacrtso,
nepeaaya v norpedieHue
JJIEKTPUYECKON SJHEPTUU

bub6nmoreka [IOK
https://m.edsoo.ru/ffOch9c4

bubnuoreka [{OK
https://m.edsoo.ru/ffOcbb86

bubnuoreka [IOK
https://m.edsoo.ru/ffOcbd34

19

Y CTpOUCTBO U MPAKTHYECKOE
IIPUMEHEHHE DIIEKTPUYECKOTO 3BOHKA,
reHeparopa NepeMEeHHOro TOKa,
JIMHUU 3JIEKTpoliepesayd

bubmmoteka IIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTMYECKHUE PUCKH NTPU
IIPOU3BOJICTBE AIEKTPOIHEPTUH.
Kynbrypa ncnonb3oBanus
JIEKTPO3HEPTUU B TOBCETHEBHOMN
KU3HU




MexaHu4ecKue BOJIHBI, YCIOBHS
pacnpocrpanenus. [lepuon. Ckopocth

bub6nmoreka [IOK

21
pacrpoCTpaHEeHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunplie ¥ MPOIOJIEHEBIE BOJTHBI
3Byk. CKOpOCTb 3ByKa. ' poMKOCTh bubnmnoreka HOK
22
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DJEKTPOMArHUTHBIC BOJIHBI, UX
23 cBoiicTBa u ckopocth. [lkana bubmmorexa LIOK
p ' https://m.edsoo.ru/ffOccfe0
ANEKTPOMArHUTHBIX BOJIH
[TpuHIHITBI paTUOCBSI3U U
24 TeneBunieHus. Pazsurue cpeacts
cBA3u. Paguonokanus
o5 Konrponsnas pabdora «Komnebanus u bubnuoreka [IOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsmonuHeitHOe pacpocTpaHeHne
26 CBETa B OJIHOPOJIHOM Cpejie. bubnnorexa [JOK
Toueynslii UCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkeHne cBeTa. 3aKOHBI OTPAKEHUS
27 cgeta. [locTpoenue nzodpaxkeHuii B brbmmorexa LTOK
' P P https://m.edsoo.ru/ffocd4e0
IJIOCKOM 3€pKajie
[Ipenominenne ceera. [lonHoe
78 BHYTpeHHee oTpaxeHnue. IIpenenbHblil bubmmnoreka [HOK
YT OJI ITOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7{6
OTpaKCHHUS
29 JlabopaTtopHas pabota «3mepenne bubmmorexa [JOK
MOKa3aTesIsi IPEJIOMIICHHS CTEKIIAa https://m.edsoo.ru/ff0cd67a
30 JIunssl. [TocTpoenue n3obpaxxeHuil B bubmuoteka [IOK




nuH3e. Popmysia TOHKOM JIMH3HI.
VYBenu4ueHue JTUH3bI

JlaGopaTopHas pabota

https://m.edsoo.ru/ffOcddle

31 «HccnenoBanue CBOMCTB
M300paXeHUI B TUH3AX»
Hucnepcus cBeta. Cii0KHBII cOCTaB

39 6enoro csera. Ler. JlaboparopHas
pabora «HabmroaeHue nucrnepcun
CBETa»

33 Wutepdepennms cera. Audpaxus bubnuoreka [IOK
cBeta. [ludpakimonnas pemeérka https://m.edsoo.ru/ffOced22

34 ITonepeyHOCTH CBETOBBIX BOJIH. bubnnorexa [JOK
[Tonspusanus ceera https://m.edsoo.ru/ffOcf02e

35 OnTuueckue MpuOOPHI U YCTPOMCTBA U
yCIOBUS MX O€30MacCHOr0 MPUMEHEHUs
I'paHUIIEI MPUMEHUMOCTH

36 Kiaccuyeckor Mexanuku. [loctymarsl bubmuoreka [IOK
CIIeLIMaTIbHON TEOPUH https://m.edso0.ru/ff0cf862
OTHOCUTEJILHOCTH
OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH.

37 3ameJieHre BpeMEHH B COKpaIlleHHe bubmorexa HOK
— https://m.edsoo.ru/ffOcfa42
DHeprus U UMMYIbC PENSATUBUCTCKOM

38 gacTullpl. CBS3b MacChl ¢ SJHEPTUEH 1 bubmmorexa [JOK
HMITYITHCOM. DHEpIHA MOKOS https://m.edsoo.ru/ffOcfc68
Konrponbhas padora «OnTHKa. BuGmrorexa LOK

39 OcCHOBBI CIENIMATIBHOM TEOpUn

OTHOCHUTCIBHOCTH

https://m.edsoo.ru/ffOcf6f0




®otonsl. Dopmyna [Inanka. Jueprus

bub6nmoreka [IOK

40
Y UMITYJIbC ()OTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHNE BuG 10K
HOIMOTEKA
41 .0 A.T.
porospdexra. Onprrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl porodddekra. YpaBHeHHE
42 QﬁHmTegl)Ha Jlizl(b(i)OTOB(bg)eKTa bubmorexa LIOK
A ' https://m.eds00.ru/ff0d015e
«Kpacnas rpanuna» ¢potodrddexra
JaBnenne ceera. Onbitel [1. H.
43 JlebeneBa. XuMHUUECKOE NEHCTBUE bubnnorexa [IOK
sleBa. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnuyeckue ycTpoiicTBa u
MIPAKTUIECKOE TPUMECHCHHE:
44
¢dorosnemenT, GpoTogaTUHK,
coJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenue 3agad mo reme «1€MEHTHI bubnuoreka [{OK
KBAaHTOBOU OIITHUKHN https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmbBITE
46 Pesepdopna no paccesHuro a-yactu brbmmorexa LTOK
PLOPA p t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJenb aToMa
bubmmoreka IIOK
47 I1 b
OCTYJIaTHl bopa https://m.edsoo.ru/ffOdOafa
W3nyuenne n miornomnieHne GpoTOHOB
48 II I/I}ll'lqe €X0JI€ aToMa C O H(()ll)"O OBHA bubnmorexa LOK
P pexon . g P https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha Opyroi. Buasl ciekTpos
BommoBrsle cBolicTBa yacTuIl. BoiHEI
. . bubmuoreka [{OK
49 ne bpoita. KopnyckyisspHO-BOJTHOBOIR

nyanu3Mm. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8




50

BBIHYXXJACHHOC U3JIYUCHUC

OTKpbITHE paInOaKTUBHOCTU. OMBITHI

Pesepdopna no onpenenenuto cocraBa

PaaOaKTUBHOI'O U3JTYYCHUA

bubnunoreka LIOK
https://m.edsoo.ru/ffod0fd2

51

CgoiicTBa anb(a-, 6era-, ramma-
n3iydyeHus. Biausxue
PaJIMOAaKTUBHOCTH Ha )KUBBIC
OpraHHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbha-pacma.
DJEeKTPOHHBIN U TIO3UTPOHHBIN OeTa-
pacnaz. ['aMma-usiydeHue

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBA3U HYKJIOHOB B sJIpE.
Snepubie peakuuu. AnepHbii
peakrtop. [Ipo6iiembl, IEpCIEKTUBHI,
AKOJIOTHYECKHUE aCIEKTHI SACPHON
SHEPTETUKHU

bubmuoreka [{OK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTUllbl. OTKpBITHE
MO3UTpOHA. MeTo 16l HAOTIOIEHUS U
perucTpanuu JIEMEHTAPHBIX YACTHII.
Kpyrusiit cton «@yHnameHTanbHble
B3auMoJencTBus. EQUHCTBO
(bu3nUecKoil KApTUHBI MUPA»

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

55

Bup 3Bé3gnoro ne6a. Co3sesaus,
SlpKI/Ie 3Bé3)II)I, IJIaHETHhI, UX BUAUMOC
nBmxenne. ConHeyHas cucreMa

56

Comnnne. ComHeyHast aKTUBHOCTb.
Ncrtounuk sneprun CoiHua U 3BE371




57

3BE3/1bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/bI [JITABHOM
IIOCJIEZIOBATENILHOCTU. BHyTpeHHee
cTpoenue 3BE31. CoOBpeMEHHbIE
IIPEICTABICHUSI O IPOUCXO0XKICHUH U
sBommonun CoHIa U 3BE3]1

58

Muneunsii [Tyre — Hama ["aakTuka.
[Tonoxxenue u neuxenne ConHua B
lNamakTuke. ["anaktuku. YEpHbIE ABIPBI
B sJIpax rajJakTHK

59

60

Bcenennas. Pa3z0beranue ragakTHK.
Teopus bosbmoro B3peIBa.
PennkroBoe uznydeHue.
MeraranakTuka

Hepemennsie mpo6iieMbl aCTPOHOMUHT

61

Kontponbnas padoTa «2J1€eMEHTHI
aCTPOHOMUU U acCTPOPU3UKU»

62

O6o06matomuii ypok. Ponb gpusuku u
ACTPOHOMHUHU B DKOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOH chepax NeaTebHOCTH
YeJloBeKa

63

64

O6o0maromuii ypok. Pois u mecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

O6o06maromuit ypok. Poib
¢uznveckoii Teopun B HopMupoBaHUH
MIpe/ICTaBICHUH 0 PU3NIECKON
KapTUHE MHpa




O6o06maromuii ypok. Mecto
¢u3nvecKoil KapTHHBI MHpa B 001IeM

65 1
PSAly COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX MPEJICTABJICHUN O IPUPOJIC

66 Pe3epBHbIil ypok. MarHuTHOE moJI€. 1
DneKTpoMarHuTHasT MHIYKIIUS
PesepBubiit ypok. OnTuka. OCHOBBI

67 CHeIUaIbHON TEOpUHr 1
OTHOCUTEIBLHOCTH
Pesepurrit ypok. KBanrosas dusuka.

68 QHGI\EGHTI)I};,I::T OHOMHUHU U t 1 buGnuorexa [IOK

P https://m.edsoo.ru/ff0d1784
acTpo(u3HuKH
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. nmox
penakuueit [lapdentreBoit H.A., AkunonepHoe odiiectBo «M31aTe€nbCcTBO
«IIpocsemenue»

» ®msuka, 11 xrace/ Msaxumes I'.J1., bByxosues b.b., Yapyrun B.M. nion
penakiueit [TapdpentreBoii H.A., AkninonepHoe obmectBo «M31aTenscTBo

((HpOCBGHIGHHG»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA
Metonnueckue nocoous no cepuu "Jlunuga YMK I'. S. Msikumesa, M.A.

ITerposoit. ®usuka (10-11) (b)"

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

bu6mmoreka IJOK
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