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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TOJOKEHHUM U TpeOOBaHUM K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, npeactraBieHHbIX B OI'OC
COO, a Takxke c y4y€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernoJilaBaHusi ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu denepanuu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxona. I[Iporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OoOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMM IpeameramMu. B Hel
OTIPE/IEISAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (PU3UKU HA YPOBHE CPEIHEro OOLIETOo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, MPeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (pu3nKku Ha 0a30BOM YpPOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YIbTAThl IO roJjaM O0yUYEHUS;

e cojepkaHue yaeOHoro npeamera « Pu3nkay 1o rojaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAaX NPUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJIMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHCTEMY
3HaHuM 00 okpykaromiem mupe. IKoabHBIN Kype GU3NKH — cHCTEMOOOpa3yIoni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomued. Mcmosib3oBaHME W aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT  XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHHUs] HOBBIX MAaTE€pHaIOB C 3aJlaHHBIMU CBOMCTBAMHU W JIPYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAyYHBIA METO]I MO3HAHUS TPY BHITIOJIHEHUN UMHU YI€OHBIX UCCIIEIOBaHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXHO pPaccMaTpuBaTh KaK MPHUHLMIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTUYECKH
3aBEpUIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBUU ¢ HeW MaTepuan Kypca (Qu3Mku
o0ObeMHEH BOKPYr (Qu3nyueckux Teopud. Begymum B Kypce sBIsgeTcs
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHUH, BEIIECCTBE H
noJie.

Hoes eymanumapuzayuu. EE peanuzanuss mnpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEeMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKUM KPYIOM TE€XHHUYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM pallMOHATIBFHOTO MPUPOIOIOIH30BAHUS U IKOJIOTMYECKOM 0€30M1acHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUst pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHH, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOAX0/ B Kypce (U3UKU Pealn3yeTcs MPexie
BCEr0 3a CUET OpraHU3alyU SKCIEPUMEHTAIBHOU NESITEIbHOCTH O0YUYarOIIUXCS.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX PadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOILIMNA CIHMCOK YUYCHHYECKUX
NpaKkTUYECKUX padoT. BhifeneHne B yKa3aHHOM MepeyHe JabopaTOpPHBIX padoT,
MPOBOAUMBIX JUII KOHTPOJIE W  OIEHKH, OCYIIECTBISICTCS  y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOMs W3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm 3ToM obOecrmieumBaeTcs  OBJIAJICHHUE
OOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTHL KOCBEHHBIE H3MEPEHUSI, HCCIIECI0OBaHUS
3aBUCUMOCTEM (U3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYECTBEHHBIX
3amad. [Ipu 3TOM n71st pacu€THBIX 3a/1ady MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKOI MOJIEIIbIO, TTO3BOJISIFOIINE TPUMEHSTh U3YUEHHBIE 3aKOHbBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. s KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NYECKHX SBICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOytonue BbhIOOpa (U3MYECKON MOAENU Mg CUTyallMd MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3MKK Ha YpOBHE CpeHEro 00111ero 00pa3oBaHus JI0KEH U3y4aThCs B YCIOBUAX
peIMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX HHTETPUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOro IuMkia. B kaOuHere (Qu3MKM HOIKHO OBITH
HEeoOXouMoe J1abopaTopHoe O0O0OpyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
mporpamMme 1o (U3HKE YUCHHIECKHX MPAKTHUYCCKUX padOT U JIEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUSI  WM3y4aeMbIX SBICHUW MW  MPOIECCOB, OMIUPUYECCKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlabopaTopHoe 00OpynOBaHME MJII YYEHHYECKHX TPAKTHYECKUX padboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOOydJarommxcsi. TeMaTH4ecCKHe KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMHM LEJIAMH U3y4€HUs PU3UKHU B 001IEM 00pa30BAHUU SIBJISIFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
U3YUYCHUIO TPHUPOJIbI, PAa3BUTHE HMX HHTEJUICKTYyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIC TIO3HAHUSA U (POpMUPOBaHUE
WCCJICIOBATEIILCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBIICHHSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3y4eHHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBanue yMmMeHUU OOBSCHATH SBICHUS C HCIOJIb30BAHUEM
bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue TpeaCTaBICHUNA O pONM (PU3UKH IS Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

JlocTxeHne 3TUX lenei 00ecrednBaeTCsl pelIeHneM CIEIyIoMMUX 3a71ad B

mporiecce n3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TmpuoOpeTeHne  CUCTEeMbl  3HaHUK 00  oOmux  QusnyecKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHSIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3UKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opMmupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHeHHUS (PU3WYECKUX SBICHUW B TPUPOAC H Uil TPUHATHS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUECKOl MOJCINIH, aJIeKBATHON yYCIIOBUSM 33a]a4H;

e TOHWMaHHWC (UBUYECKUX OCHOB WM TIPHUHITUIIOB JEHCTBHUS TEXHUYCCKUX
YCTPONCTB M TEXHOJOTHICCKUX MPOIIECCOB, UX BIUSHHS Ha OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(GU3MYECKUX SKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU UHGOPMAIIHH,
OTIpeeNIeHNUs TOCTOBEPHOCTHU MOIyUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH JJISI Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOM J1eATETbHOCTH.

Ha wusydenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoAuTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEZEJ0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT ABJISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
OCOOCHHOCTEHN 00yJaroOIUXCs.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOTI'O MO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue (uU3NYECKUX SBICHUA M MporieccoB. HayuHble THUIOTE3BI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto duzuku B GOpPMUPOBAHUU COBPEMEHHON HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MNPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

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

[lepemerienre, CKOpOCTh (CpeaHsIsI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuajbHOW TOUKHM, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUsS, TIyTH U MepeMelICHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBobogHOE nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuBonuHeintHoe  aBvKeHue. [IBUKEHHE  MaTepUAIBHOM  TOYKM IO
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyecknue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

Habnronenne aBuxkeHUs Tena, OPOIICHHOTO TMOJ] yIiOM K TOPU30HTY U
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy Ipu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHnne COOTHOLICHHUS MEXAY IyTAMH, MPOWJICHHBIMUA TEJIOM 3a
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeld  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUI MaTEpUalbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cumiia Tsokectu. llepBas kKocMuueckas
CKOpOCTb.

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

Tpenwne. Bunsl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperus. Cyxoe
Tpenue. Cuiia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpOTUBIICHUS MPU IBUKECHUU TEJA B )KUIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIFOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM ITOAbEME U TIAJICHUN.

CpaBHeHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcioBust paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3nHOBOM 00pasiie, OT ux JAehOpMaIIHH.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonbl coXpaneHus 6 MexXaHuKe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HMMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennumanbHas DHEPTHUA. [TorennmanbHas DHEPTUsA YIIPYro
nedhopmupoBaHHor — npykuHbl.  [loTeHlManpHass  SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENMOTEHUHUANbHbIe  CUibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEIN.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHndeckre yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOUIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKON SHEPTHH
TeJla Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUJIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJniekyl. KonnuecTBo BemiecTBa. [loctosinaast ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUH HACaTbHOTO raza. AOCOJIOTHas TemIeparypa Kak mepa
CpeIHEel KWHETUYECKOM SHEpPruu TEIUIOBOrO JBMKEHHMs dactul] rasa. [llkana
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH /lanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiICHHE H30MPOLIECCOB: HM30TEpMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJT OpTaHUYECKUX COECTUHEHUN.

OnpIThl 110 U PY3UN )KUIAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO JABUKECHUSI.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamophsle pabomuwl

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepmonnHamuueckass cucrema. BHYTpeHHsAS 3HEpPrus TEPMOJMHAMHYECKOU
CUCTEMBI U cTIOco0bI €€ n3meHeHus. KomnuecTBo TermioTsl U pabora. BHyTpeHHss
HEprus  OAHOATOMHOTO  WJACAJbHOrO  ra3a.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y IelIbHAs TEIJIOEMKOCTh BEIECTBA.
KonudecTBO TEMIOTHI pH TEIIONEpeaaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh PO1IECCOB B MPUPOJIE.

TeruioBpie  mammHbl.  [IpuHOUWNBI  JEWCTBHUS  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBanuss SHEPrHUM B TEIUIOBHIX MamuHax. Kod(p@UIMEeHT MoiIe3HOro
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ duimMeHT Mmojae3Horo
JEUCTBUS. DKOJIOTMUYECKUE MPOOIeMbl TEIIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTaTElNb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruy Tejla MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JATYHHOU TpyOKe IyTEM TpeHUs (BUACOAEMOHCTPALIMS).

N3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Tela IpH TeIionepeaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYIIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENSI BHYTPEHHETO CrOPaHHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamnwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHneHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCUTEJbHAs BIAXHOCTh BO3QyXa. HackllmieHHbId map. YaelbHas TeIioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpemMeHHble Marepuaiibl. [lnaBienue u
KpUCTayuIM3anus. Y AelibHasl TerioTa miasienus. Cyonumanus.

YpaBHeHuUe TEII0BOTO OaiaHca.

TexHuyecknue yCTpOCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTMU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenuve npv NoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HabGntonenue HarpeBanus U MaBJIeHUs] KPUCTAUIMYECKOTO BEILIECTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonivl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
OnekTpu3anus Tel. OJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJMHUKHU, DUANEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXPAaHEHUS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. TouedHblil 3€KTPUYECKUN 3apsij.
Onextpuyeckoe mnosie. Hampsxk€HHOCTh 3ieKTpuuyeckoro mnois. IIpuHuun



CYyNEPHO3ULIUNA DHNEKTPUUYECKUX Tojeil. JInHUM HanpsKEHHOCTU 3JIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  anektpocrarmueckoro  mojsa.  I[lotenmuman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM UM AMANEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
Jwusnextpuyeckasi MPOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMPOBAJIbHBIN anmnapar, CTPyHHbBINA TPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3anmoeiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaaH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHEH CaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepenue 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannsiii 21ekmpuyeckuii mok. Toku ¢ paznuunvix cpeoax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 y4acTKa LEeMu.

DNEKTPUYECKOE COIMPOTUBIICHHE. YAEIbHOE COMNPOTHBJIECHUE BELIECTBA.
[TocnenoBaTenbHOE, MAPALICIIBHOE, CMEIIAHHOE COEIUHEHNE POBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHoCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIAsl CUjia U BHYTPEHHEE COMPOTUBIICHUE HCTOYHUKA TOKA.
3akon Oma 11 oJHOM (3aMKHYTOM) 35ieKTprudeckoi nenu. KopoTtkoe 3aMbIkaHuE.

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

DJIEKTPUUECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u npuMecHast MPOBOJANUMOCTh
noJrynpoBogHUKOB. CBocTBa P—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALMS. DIEKTPOIIU3.



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

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYIIPOBOAHUKOBBIN IUO/, TaIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUiTbl TOKA U HaIpSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH MONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMeliaHnHOe COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOABWXKYIIEH Ccwibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3yyeHnne cMenaHHOro COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmroienne amexTpoimsa.

MesxknpeaMeTHble CBSI3H

Nzyuenue kypca ¢gusuku 0a3oBoro ypoBHs B 10 kjacce ocylIecTBISETCS C
y4€TOM COJAEpKATEIbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHHE, HAay4HbIH (hakT, rumores3a, (Qunueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pellleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS IMCCOLMALNSA,
rajbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, mapoBasi TypOHHa, OBITOBOM XOJOJIWUJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbBIC npuodopkI,
AIEKTPOOCBETUTEIbHBIE MPUOOPHI, raJbBaHUKA.

11 KIIACC

Paznen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[locTosiHHBIE ~ MarHWTHl.  B3auMoaelCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUOMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJIeH. JINHMM MarHUTHOM WMHAyKUuW. KapThHa JNMHWKA MarHuTHOU
WHIYKIUU TOJIS TIOCTOSIHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUHA
MAarHuTHOTO TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O
IIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib M HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBiieHue DNEKTPOMArHUTHOW MHAYKIMU. IlOoTOK BEKkTOpa MarHUTHOMN
WHIYKIUU. OJEKTPOJABIXKYINAA CHIa HWHAYKIUH. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu @apanes.

BuxpeBoe »siekTpuyeckoe TmoJsie. ODJIEKTPOJABIKYIIAs Cujla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIIGHME CAaMOMHAYKLUWHU. OJEKTPOABMXKYyLIas  cujia
CaMOWHIYKLINH.

OHeprusi MarHUTHOT'O OJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE I0JIE.

TexHudeckue yCTpoOWCTBA M IPAKTUYECKOE IPUMEHEHME: IIOCTOSHHBIC
MAarHuThl, JJEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX
YaCTHUILl, MHAYKIIMOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHATHOTO MOJIA.

B3anmoseiicTBrue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

JerictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHIAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBJICHUS 3JIEKTPOMAarHUTHOW UHIYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMazHUmMHbIE KOJ1€OAHUA

KonebarenrHast cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJE€OaHMU.
["apmonunyeckue konebanus. [lepuon, wacrora, amrmumryga u ($aza KoieOaHUU.
[IpyVMHHBIN MasTHUK. MaremMaTU4eCKUil MasiTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHne sHepruu NPy TAPMOHUYECKUX KOJICOAHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATTHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienne o 3aTyxaroUux KojebaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebaHusi. PezoHanc. BeIHYX/I€HHBIEC 2JIEKTPOMArHUTHBIE KOJICOAHUSI.

[lepemennpii  TOK. CHHYCOMJAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIeHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE JIEKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHndeckrue yCTpOMCTBA M NPAKTUYECKOE IMPUMEHCHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

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



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaGnronenue pezoHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKU
MHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

HccnenoBanre 3aBUCUMOCTH MEPUOA MajbIX KoJieOaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B ILENM U3 IOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUNHble 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HnTepdepenius u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3MYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MpeJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHHUYecKue yCTpPONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHMKE M MEIUIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmnrogenue orpaxkxeHus: U NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOU KoJeOaHuH.



HccnenoBanre  CBOMCTB  3JEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
peoMIICHUE, ONSIpU3aLus, JUPPaKIHs, UHTEpPEepeHIHs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETAa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pa)keHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{ser.

ColOuparome U pacceuBaroiiue JuH3bl. ToHKas JuH3a. DOOKYyCHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOW JuH3bl. [locTpoenue uzoOpaxkeHUil B
coOuparolux U paccenBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MOE€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakinuonHas pemérka. YclIoBUE HAOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHuueckue yCTpOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMOnUMHEIHOE paclpOCTpaHEHUE, OTPAKEHHE M MPEJOMJICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonHOe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronenune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu ceera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO IPU3MBL.

[Toy4yeHue ciexkTpa ¢ mMOMOIIBIO JUGPAKIIMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonvl



W3mepeHune nokasaTesns NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CHEIUAIbHOW TEOPUH OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOXYJSL CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIECHUE BPEMEHH U COKpAIlCHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISATUBUCTCKON YaCTUIIbI. DHEPIHS
IIOKOA.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3HEprun (HOTOHA C €T0 YACTOTOM. DHEPTHUS
U UMITYJIbC (DOTOHA.

OTtkpoiThe 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI
dotordexra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpanuiay
dboToaddexra.

JHasnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOEe JEHUCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MpPUMEHEHHUE: (POTODIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUiO 0 -4acTHII.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nyduenue u morionieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHSI DHEPIHHM Ha Jpyroil. Buiel
crekTpoB. CIEKTp YpOBHEW SHEPrUu aToMa BOJIOPO/Ia.

BousiHOoBBIE cBOViCcTBAa yacTull. BosHbl ne bpoiiist. KoprycKyisipHO-BOJIHOBOM
JyaJu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

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



Llemoncmpayuu
Mopens onbita Pezepdopaa.
Onpenenenue AJIMHBI BOJIHBI J1a3epa.
HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul
Habnronenue IMHEHYaToro CuekTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JTOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma  1mo  ompeneneHuto  cocrasa
paavoakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BnusHre pagoaKTUBHOCTH Ha JKUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sjapa. M30Tormsl.
Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sipe. SAnepHbie cuibl. Jlegekt Maccel siapa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
Anepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpobiemMbl W TEPCIIEKTUBHI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.
MeTob1 HaOJTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
dyHIaMeHTanbHbIe B3auMOJIeHCTBUA. EAMHCTBO pu3nueckol KapTUHBI MUDPA.
TexHruYecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CUéTYrK MOHU3HPYIOIINX YaCTHUL.
Yuenuueckuii akcnepumenm, nabopamopuvie pabomul
HccnenoBanre TpeKoB YacTHIL (M0 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JieMeHTHI ACTPOHOMUM U ACTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3BénHoro HebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JBH>KCHUE.

ConuHeyHas cucTema.

Connue. ConnewyHass akTUBHOCTh. Mctounuk 3Heprur CosiHIA U 3BE3.
3BE3AbI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(HMarpaMma «CHEKTpaJIbHBIM KiIacc —
CBETHUMOCTBY». 3BE3MBl IJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOM MOCIENOBATENbHOCTH. BHYTpeHHEe CTpoeHue



3BE€3/1. COBpEMEHHBIE MPEJCTABICHUSI O MPOUCXOXKACHUU U 3BOIonMK CoJiHIa U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — nama [Namaktuka. Ilonoxenue n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06:1a. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenukToBO€E H3IydeHHE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIsI OPENICTICHHS TTOJIOKEHHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponp ¢usuku u  acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOH cepax NeATeTbHOCTH YEIOBEKa, POJib U MECTO (PUBUKHU
U aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHPA, POJIb (PU3NUECKOU TEOPHUH
B (GOpPMHUPOBAHUM TIPEACTABICHUNH O (UUYECKOM KapTUHE MHUpa, MECTO
(bu3nYECKOl KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAay4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: peumieHHWE CHUCTEMbl YPAaBHEHWH, TPUTOHOMETPUYECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHWHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00MS TPEYTOJIHLHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUPOJE, KoJieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHWU3Mbl OOpa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaIbHBIN
aHaJu3.



l'eocpagpua: MarHuTHBIE TIOJMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop MEPEMEHHOIO TOKa,
AJIEKTPOJIBUraTeNlb, MHAYKIMOHHAs I€4Yb, pajap, paguoNpUEMHHK, TEJIEBU3O0D,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®dusnka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOUTHUX
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMs yueOHOro npenMera «Dusnka» T0KHbI
OTpaxaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIUXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOLIECCE PEATU3ALUNA OCHOBHBIX HAIPaBICHUMN
BOCIIUTATENIBHON ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKU 00YyYaIOIIEeTOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUETIOBEUYECKUX  T'YMAHHCTHUYECKUX U
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO NI€SITEIIBHOCTh B MHTEpPECAX TIPa)xIaHCKOTO
oOILIEeCTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aUMOJICICTBOBATH C COLIMAIbHBIMU UHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUSIMU U HAa3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPUOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUICKUX YYEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

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

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACh HAa MOPAJTIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHCIIEC B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJ[a B TOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIFOYAsA I3CTETUKY HAYYHOT'O TBOPYECTBA,
npucyiiero pu3n4Ieckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JACTH
(U3UKK HA TPOTSKEHNUN BCEH KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

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

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUN B OKPYKAIOLLEH Cpelle Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacIIMpeHre ONbITa AEATEIBHOCTH HKOJOTHYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NIPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHANBUIYAIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckue aeicTBUs:
CaMOCTOATENLHO  (QOopMyJIMpOBaTH W aKTyallU3UpOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IENH JEeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT 3aKOHOMEPHOCTHM M NPOTUBOPEUYUSI B  PaccMaTpUBAEMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IJIaH PEIICHHs] MPOOJIEMBI C YYETOM aHAIW3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTaTOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBaTh ¥  BBHINOJHATH pabOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MPOOJIEM.
Bba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIaJIETh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIa/IETh HAaBBIKAMHU Y4eOHO-MCCIEA0BATEIbCKON U MPOSKTHON AESITENbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB pelIeHHs 3ahad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUI0O HOBOTO 3HAHUS, €ro
UHTEPIIPETallY, MPeoOpa3OBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalHsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBIISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelleHUs, HaXOIUTh apTyMEHThI JJi1 J0Ka3aTeabCTBa
CBOMX YTBEP)K/ICHUH, 33/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE pEHICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 33Jaud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH IPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3UKEe B MPAKTHYECKYI0 001acThb
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX NPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

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

Pabora c nndopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4Y€HUs MHPOpMaAIUU (PU3UUECKOrO COJIEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYILIECTBIIATH IOUCK, AaHAIU3,
CHUCTEMAaTH3alMI0 M WHTEPIPETAni0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTABICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEIICHHH KOTHUTUBHBIX, KOMMYHUKATHBHBIX M OpPTaHU3aI[MOHHBIX
3aJlad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTHUEHBI, PECYpCcOCOEpEeKEeHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCTHl (PU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM Ha3zHaYeHHsI MTHPOPMAIUH U 1IEJICBON ayAUTOPHH, BHIOMpAas ONTHMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3allny.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:
OCYUIECTBJISTh OOIIEHHME Ha Yypokax (U3MKKM U BO BHE-YPOUHOM
NEesATEeIbHOCTH;



pacrno3HaBaTh MPEANOCBUIKA  KOH(DIUKTHBIX CHUTyallMd M CMsr4aTh
KOH(JIUKTBI;

pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh IIPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
padoThI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C y4ETOM OOIIUX
MHTEPECOB M BO3MOKHOCTEN Ka)KIOr'0 YJIEHA KOJUIEKTUBA,;

IPUHUMATh [EJIM  COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBaTH U
KOOPAUHUPOBATh JEUCTBUA II0 €€ IOCTMIKEHMIO: COCTaBJIATH IUIAH JEHUCTBUH,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KauyeCTBO CBOEr0 BKJIAJa M KaXJOr0 yYaCTHUKA KOMAaHIbI B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATErMYECKOE TOBEACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JIacTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATNIOYTECHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPEIOYTECHHUI;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTUpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(U3HUKHY, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€STEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMHM  TIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpULIAEMbIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUIM;



UCITOJIB30BATh MPUEMBI PeIICKCUU TSI OIIEHKU CUTYyaIlluH, BEIOOpa BEPHOTO
pEIICHMST;

YMETh OIICHWBATh PHUCKHM W CBOEBPEMEHHO MPUHUMATH PEMICHUS TO WX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX TMpH aHallM3e pe3yibTaToB
JeSITEIbHOCTH;

MPUHUMATh Ce0s1, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHTBhl APYrMX MpH aHallu3e pe3yibTaToB
NEeSATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mporecce AoCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydaronIuXxcs
COBEpLICHCTBYETCS HIMOIIMOHATBHBIN UHTEJIEKT, MpeAnoararonmii
Cc(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOITMOHATILHOE
COCTOSIHHE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOITMOHAILHON CQepHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHME, CIOCOOHOCTh aJanTUPOBATHCI K
AMOITMOHAIEHBIM U3MEHECHHSIM M TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPECHHEH MOTHBAIIMH, BKIIOUYAOIICH CTPEMJICHUE K JOCTIDKCHHIO IEITH U
ycrexy, ONTUMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CITIOCOOHOCTHh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TP OCYIICCTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHMSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh HHTEPEC U pa3pemmaTh KOH(IUKTHI.

NPEJIMETHBIE PE3YJIBTATBI

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

JIEMOHCTPHUPOBATh Ha IpUMEpax poiab M MeCTO (Pu3MKu B (HOPMHUPOBAHUH
COBPEMEHHOW HAay4YHOW KApTUHBI MHUPA, B PAa3BUTUHU COBPEMEHHOU TEXHUKU WU
TEXHOJIOTUH, B IPAKTUYECKOM JESATEIIBHOCTH JIFOJIEH;

YYUTBIBATh TPAHMIBI TPUMEHEHHS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepuajibHas TOYKa, MHEepIUaJIbHAs CUCTEMa OTCU€Ta, aOCOIOTHO TBEPIOE TEIO,
WJICAIBHBIN Ta3, MOJEIIH CTPOCHHS Ia30B, XKUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUECKUH 3apsij] MPU pPelIeHn: (PU3NIECKUX 3a1ad;



pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEILECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJMHEHHOE
JBIDKEHUE, CBOOOJHOE TMaJeHue TeJ, ABUKEHUE 10 OKPYKHOCTH, WHEPIHS,
B3auMojeicTeue Ten, 1uddys3us, OPOYHOBCKOE IBMKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHNE 00bEMA TEJT TIPU HAarpEeBaHUH (OXJIAXKICHUH ), TETLIOBOEC
paBHOBECHUE, UCIIApEHUE, KOHACHCAIIWs, IUIABJICHUE, KPUCTAILIM3AlUs, KUIICHHE,
BJIQYKHOCTh BO3/yXa, MOBBIIICHHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
COoCylle, CBSI3b MEXKIY I[apaMeTpaMu COCTOSIHUS Ta3a B HM30Mpolieccax,
ANEKTpU3alUs TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMUCHIBATh MEXAHUYECKOE JIBMXKECHUE, UCMOJNB3Yysl (U3NYECKUE BEIUMYMHBI:
KOOpAMHATa, MyTh, MEpPEMElIEHHuEe, CKOPOCThb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeJla, KUHETUYeCKasi YHEeprusi, MOTCHIIMAIbHAS DHEPIrusi, MEXaHHUUecKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWUM NPABUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCIOJIb3yEMbIX BEIWYUH, UX OOO3HAUYECHUS U EIUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BEJIMYMHAMU;

ONUCHIBATh HM3YUYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (DU3UYECKHME BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpemaHss
KUHETUYECKasi PHEPrysi XaOTHYECKOrO JBIXKCHUSI MOJICKYJI, CpeHEKBaIpaTUuIHAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KOO (PUIIMEHT TMONEe3HOTO JCUCTBHUS TEIUIOBOTO JIBUTATENsl; TPH OMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
o0O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYCHHBIC AICKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJIeHUsI (TTPOLIECCHI), UCTIONB3Ys (PU3NUYECKUE BETUYMHBI: AIEKTPUUECKUIN 3apsi,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
NPy OMHCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OO0O3HAYEHUs] W EJIUHUIIBI, YKa3biBaTh (DOPMYJIbI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHATM3UPOBATh (PU3UUYECKHUE MPOIECChI U SBIICHUS, UCIIONB3Ys (PU3HUECKHE
3aKOHBI W TIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHAa,
3aKOH COXpaHEHUsSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAaHEHUS HMITYJIhCa,
MPUHINN CYNEPHO3UIIUA CHJI, TPUHIUIT PABHOIMPABUS HHEPIHUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEILIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUUYECKOW SHEPTrUU TEIUIOBOTO JIBUKEHHUS MOJIEKYJ C
a0COJIFOTHOUM TeMmnepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHUS
ANEKTPUUECKOro 3apsija, 3akoH KylloHa, MpU ATOM pas3ivyarh CIOBECHYIO



(bOopMyIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUIIbL,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MOBCEHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MPOIIECCOB C HCIIOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynaupoBath MpodlieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MpPEUIONKEHHOTO O0OpYIOBaHUS, MPOBOJIUTH OMNBIT U
(bopMyIMpOBaTh BHIBO/IBI,

OCYIIECTBJIATH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEIUYHH, TIPH
TOM BBIOHMpaTh ONTHMAJBHBIH CIOCOO W3MEPEHHUS M WCIOJb30BaTh HM3BECTHHIC
METO/Ibl OLIEHKHU MOTPEUTHOCTEN N3MEPEHUI;

UCCJIENOBAaTh  3aBUCHUMOCTH  MEXKIYy  (PU3MYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpPOBATh PE3YyIbTATHl IMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BUJIE Ta0nHIl U TpadUKOB, AENaTh BBIBOABI IO Pe3yIbTaTaM HCCIEIOBAHNUS;

cOOJII0/1aTh MpaBuiia 0€30MacHOr0 TpyJa MPHU MPOBEACHUN HCCIICOBAaHUMN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIbCKON U TPOCKTHOU
JESTEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JaOOPaTOPHOTO
000opy1I0BaHUS;

pemarh pacuéTHble 3aJa4dl C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCTIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHITUITBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOOXOMMBbIE ISl €€ pelleHus, MPOBOAUTHh PACUETHl M OLIEHWBATH PEATBHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UUESCKOW BEIIMUNHBI,

peraTh KaueCTBEHHbBIC 3a1a4i: BRICTPAUBATH JIOTHYECKH HETPOTHBOPECUUBYIO
LENOYKY PAacCyXICHUU C OMOpON Ha M3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sSBICHUS,

UCTIONBb30BaTh  MPH  pPEIIEHWH  ydeOHBIX  3aJady  COBpPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JIUIS IOWCKa, CTPYKTYPHPOBAHUS, HHTEPIIPETAIIUN
U TIPEJICTABJICHUS YIEOHOW U HAYYHO-TIOMYJISIPHON MHGOPMAINH, TTOTYIYECHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAITM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;

MIPUBOJINUTH MIPUMEPHI BKJIaJIa POCCHIUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IMPOIECCOB OKPYKAIOIIET0 MHpa, B Ppa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpalIeHUH ¢ MPUOOPAMU U TEXHUYECKUMU



YCTPONCTBAMH, JIJIi COXPAHEHUS 37J0POBbS M COOJIOICHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TIpyINNE C BBIIOJHEHUEM PaA3JIMUHBIX COIMAIBHBIX pOJIEH,
IJIAaHUPOBaTh PpalbOTy TPYIIIBI, pPAIMOHAIBHO pacHpeAcssiTh OO0S3aHHOCTH U
IJIAHUPOBATh JACATECIHHOCTh B HECTAHAAPTHBIX CUTYAIMAX, aA€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB TPYIIbI B PEHICHUE paCCMaTPUBAEMON MPOOJIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpakaTh CHOPMUPOBAHHOCTh Y OOYJAIOIIUXCSI YMECHUM:

JIEMOHCTPUPOBATh Ha IMpUMEpax pojib M MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTUHBI MHUpa, B Pa3BUTUU COBPEMEHHON TEXHUKH U
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MOJIEIeH:
TOYEUHBIN 3JIEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, SCpHAs
MOJIEIb aTOMa, HYKJIOHHAsi MOJIeJIb aTOMHOTO sifjpa MpU PEIICHUH (PU3UUECKUX
3a/1ay;

pacno3HaBath (GU3UYECKUE SIBICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DJIEKTPUUYECKAs TPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUSl TOKA, B3aUMOJCICTBUE
MarHuToOB, JJICKTPOMAarHUTHAas WHAYKIWS, JACHCTBUE MArHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS W
BOJIHBI, MPSIMOJIMHEMHOE PAacHpOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
uHTephepeHus, audpakuus W TOONSpU3alus CBETa, JUCIEPCHUs] CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaINO0aKTUBHOCTB;

OMMUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUUYECKYI0  IMPOBOJUMOCTb  pPa3IUYHBIX  CpeA) |
AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOJB3Ysl (PU3MUYECKHUE BEIUYMHBI:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUYECKOE HAIpPSKEHUE, IICKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOJBIDKYIIAs CHUJia, paboTa TOKa,
WHIYKIUST MarHUTHOTO MojisA, cwia Ammepa, cuia JlopeHna, WHIYKTHBHOCTb
KaTYIIIKW, SHEPrus HJIEKTPUUYECKOT0 M MArHUTHOTO IMOJEH, MEepHoJ M YacToTa
KoJieOaHUM B KoJebaTeIbHOM KOHTYpe, 3apsii W Ccujla TOoKa B Ipolecce
rapMOHMYECKUX DJIEKTPOMArHUTHBIX KoJieOaHHui, (OKYCHOE pacCTOsIHUE W
ONTUYECKAs CUJia JIMH3BI, MPU ONUCAHUM TPABUIBHO TPAKTOBATH (PU3UUECKHMA
CMBICI UCIIOJBb3YEMbIX BEJIMYMH, HX OOO3HAUYEHUS W EIUHUIIBI, YKa3bIBaTh
bopMysbl, CBSA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;



OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3YS
bu3NYecKue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPUOJ TOTypaclaaa, SHEPTUs CBSI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W EAUHMIIBI, YKa3bIBaTh (OPMYJIbI,
CBS3BIBAIONINE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISITh 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUYECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIbHOTO U MapalljIeIbHOrO
COEIMHEHUs MPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHYKIINH, 3aKOH MPSMOJUHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHUsl SHEPrUHU, 3aKOH COXPAHEHUS HUMITYJIbCA, 3aKOH COXPAaHEHUs
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOr0 4uUCia, mocrynarel bopa,
3aKOH PAaIMOAKTUBHOTO pacmaja, Mpu 3TOM pasjinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIlbl, OOJACTH)
MPUMEHUMOCTH;

ONPENIENATh HAMIPABICHUE BEKTOPA UHAYKIIMK MarHUTHOTO MOJISI TPOBOJIHUKA
C TOKOM, CUJIbl AMIiepa u cuibl JIopeHna;

CTPOMTh U OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW: MpPU 3TOM
dbopmyupoBath TpobiieMy/3agady M THUNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJIUTH OMBIT U
bopMyIUpOBaThH BBIBOHI,

OCYIIECTBIISAThH MPSAMbIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEITUYHH, TTPH
TOM BBIOMpaTh ONTHUMAJBHBINA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIHOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DUKCHPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BHUJE TaOIUIl U
rpaduKoB, AeaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBaHNUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OJKCIEpUMEHTa, Y4eOHO-UCCIEeNOBATEIbLCKOW U MPOEKTHOU
JESATETLHOCTH C HMCTIOJIB30BAHHUEM H3MEPUTEIBHBIX YCTPOWCTB U JTAOOPATOPHOTO
000pyIOBaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3314



BBIOMpaTh (PU3UUCCKYIO MOJCIb, BBIICIATh (DU3UUECKHE BEIMIUMHBI U (POPMYJIBI,
HEOOXOUMBIC IS €€ pEIIeHUs, MPOBOJAUTHh PACYEThl M OLCHUBATH PEATBHOCTH
MIOJTy4EHHOTO 3HAYCHUS (PU3HUECKON BEIIMIMHBI;

pelaTh Ka4eCTBEHHbBIC 3a/[au: BHICTPAMBATh JJOTHUECKU HEMPOTHBOPEUUBYIO
IICTMIOYKY PacCy)KICHHI C ONMOpOW Ha HM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh  TMPH  PEIICHUW  yYeOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHHU IS MTOMCKA, CTPYKTYPUPOBAHUS, HHTCPIPETAIIMN
U TIPEJICTABJICHUS Y4COHOW M HAYYHO-TIONMYJISIPHOW MH(GOpMAIMH, TIOJIYYCHHOW U3
Pa3ITUYHBIX UCTOYHUKOB, KPUTHICCKU aHAIM3UPOBATH IMOTyIaeMyI0 HH()OPMAIINIO;

OOBSCHATh TPHHIMIIBI JICHCTBUS MAaIllMH, NPUOOPOB M TEXHUYCCKHX
YCTPOMCTB, pa3iMyaTh YCIOBUS UX OS30MACHOTO MCIOJIb30BAaHUS B IMOBCEIHCBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IMPOIICCCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHHKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B MOBCEAHCBHOW JKU3HH
I obecrieueHus: 6€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3JI0POBbS U COOJIIOJICHUST HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TpyIIE C BBINOJHCHHEM pPa3IMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNIBI, pPANUOHAIBHO paCHpeNeisaTh OOS3aHHOCTH |
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYAIHMsIX, aJCKBATHO OICHUBATH
BKJIAJ] KQXKJIOTO M3 YYaCTHUKOB I'PYIIIHI B PEIICHNE PacCMaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uu@poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JbI HAYYHOI'O IIO3HAHMUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Humamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

dazoBbIe Nepexoabl

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



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

Hroro no pazneny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

bubmuorexa [JOK
41 IEKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 3neKTpUYecKuid TOK. Toku B 12 bubnmoreka [JOK
' Pa3JIMYHBIX Cpeaax https://m.edsoo0.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHIYKIMS https://m.edso0.ru/7f41c97c
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnuorexa [JOK
' OTHOCHUTENBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro mo pazneny 4
Pa3zgea 4. KBAHTOBASI ®U3UKA
bu6mmoreka [JOK
4.1 6] i 6
JICMCHTBL KBARTOBON OITHICH https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



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

4.3 ATOMHOE PO

Uroro no pazgeny

15

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 Et?f;?;ﬁf;;ggll;mwk
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o06maro1iee NTOBTOPEHHE 4 E;Ifg;;?:;igroulffmwk
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE

Ne ara nudpoBLIe

Tema ypoxka Koutpoabnubie IIpakTuyeckue A op
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI
pecypchl

®dusrka — HayKa O MPUPOJIC.

1 Hayunsie MeT(?)IK bl HO?I;)H:HIfﬂ 1 bubmorexa HOK

yi a https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIET0 MUpPa
Ponb u mecTo pusuku B

5 (GhOopMHPOBaHUK COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOM KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIHLHOCTH JII0IeH
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAHUYECKOTO 1 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPsAMONIMHETHOE 1 bubnnorexka [JOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MPSIMOJIMHENHOE 1 bubnuoreka [IOK
JIBHKCHUE https://m.edsoo.ru/ff0c372e

6 CBoOoHOe majieHne. Y CKopeHue 1 bubnmoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BUXEHUE.

7 JIBr>keHre MaTepralbHON TOYKH I10 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpunuun otHocuTenbHoCTH ["anuies. 1 bubnnorexka [JOK



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

HuepuuanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [lpunnun

9 Cyrneprno3uiuu cui. Bropoii 3akox bubmmorexa [JOK
. https://m.edsoo.ru/ffOc3be8
Hprorona asis MarepuanbHOM TOUKU

10 Tpetuii 3akon HeroToHa niis bubnnoreka [HOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuna

11 Tsokectu. [lepBas kocMudeckas bubmorexa LHOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenusi. Koadduurent tpenus.

13 Cuna cinpOTanefuq; npu IIBI/I)II)(GHI/II/I bubmmorexa LHOK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH HJIM Ta3e
[locTynarenbHOE U BpalaTeibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnunorexa [JOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
HMitynbsc MaTepUalbHON TOYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuotexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE IBU)KEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprusi MarepualbHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUH

17 [ToreHuunanbpHast SHEPrUs. bubnnorexka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTenuuanpHas 3HEpPTUs YIPYTo
nehOpMUPOBAHHON MPY>KUHBI.
[TorenuunanbHas 3HEprus Tena BOIU3U
MTOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ffOc461a

18

19

20

IloTenumanbHble M HEMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTEHIMAJIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON PHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHS MEXaHUYECKOH
SHEPruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha IPUMEPE PACTSHKCHUS
PE3UHOBOTO KI'yTa)

KonTponbHas pabora no teme
«Kunemaruka. /lnuHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

23

24

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

Macca monekyin. Konugecto
BemlectBa. [locrossuHas ABoraapo

TennoBoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Ienscus

Uneansueiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeHEe KHHETUYECKON IHEPTUn bubnmoreka [JOK
JIBUKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kinaneiipona
27 3akoH JlanbToHAa. ['a30BbIe 3aKOHBI
JlaGopaTtopHnast pabora
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO Ta3a
29 N3omnporiecchl B naeaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaduyeckoe npeacTaBIcHue https://m.edsoo.ru/ff0c570e
BuyTtpenHnss sueprus
TEPMOJIMHAMHYECKOI CUCTEMBI U
30 crocoObI e€ m3MeHeHus. KonmuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTUS OJJHOATOMHOT'O UI€ATHHOTO
rasa
bu6nmoreka [JOK
31 Bupwt Teruionepeain https://m.edsoo.ru/ff0c5c36
VnenpHas TEMI0EMKOCTh BEIIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5c36
Tertonepenayde. AnuadbaTHbBIN TIpolece
33 IIepBblil 3aKOH TEPMOAUHAMUKH U €TI0 bubnnorexka [JOK
IIPUMEHEHHE K U30IpoleccaM https://m.edsoo.ru/ffOc5efc
34 HeobpatumocTs mporieccoB B bu6mmoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoze. Bropoii 3akoH
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/I TermoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TEIUIOHEPTETHKU
38 Ob6o06maromuit ypok «MosekynsipHas bubnuorexa [IOK
¢usnka. OCHOBBI TEPMOAMHAMHUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no Teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa LOK
VP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. bubnnorexa [HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs U OTHOCUTEJIbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIN bubmmorexa LIOK
Ayxa. m https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue n
42 amopdHble Tena. AHU30TPONH bubnuoreka [IOK
CBOWCTB KpHUCTAILIOB. JKuakue https://m.edso00.ru/ff0c65f0
KkpucTayibl. COBpEeMEHHBIC MaTEePHAITBI
[MnaBneHue U KpUCTATUTH3AIIHSL.
43 VnenbHas TeNioTa MaaBiIeHUs bubnmorexa LIOK
. ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44 0% 0
PABHEHIE TEILIOBOTO bajatica https://m.edsoo0.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIECKUun bubnuotexa [JOK

3apsna. Z[Ba BHUJA SJICKTPUYICCKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
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3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS bubmmorexa [IOK
YHPOBOA ’ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3aumoneiicTBue 3aps10B. 3aKOH
47 Kynona. ToueuHbIH 2JIEKTPUIECKHAI bubmorexa [IOK
y ’ p https://m.edsoo.ru/ffOc6ced
3aps
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nons. [puHumn cynepnosuuuu bubnuorexa [JOK
SJIEKTPUYECKUX ToJe. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit aneKTpoCcTaTH4ecKoro
49 moust. [Torenman. PasHocts bubmorexa [TOK
) Hait. https://m.edsoo.ru/ff0c6f00
[IOTEHIMAIIOB
TTpoBOAHNKY M TUDIEKTPUKH B
50 anpeKT OCTaTI/I‘IGI([JKOM noljw bubmiorexa LOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnekTpoéMrocTh. Konaencaro
p a p https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IIIOCKOTO
52 KOHIEHCATOpa. DHEPrUs 3apsKEHHOTO bubmiorexa LOK
pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHJEHcaTopa"
[IpuHIMI NEKCTBUS U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOMTMPOBAILHOTO

ammapara, CTpyHHOIro IpuHTepa.
DneKTpocTaTUUeCcKast 3allnTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUS €70
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma jist
ydacTKa Lenu

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3yveHne CMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOLTHOCTH JIEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3axon OMa 71 OJTHOM (3aMKHYTOM)
anekTpuueckoii nenu. Koporkoe
3aMblkaHue. JJaboparopHas padota
«M3mepenne D/IC ncrtouHnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

DIIEKTPOHHAs MPOBOJAUMOCTb TBEPBIX
METaJIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
teMriepaTypbl. CBEpXIIPOBOIUMOCTh

DNEKTPUYECKUH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

61

[ToynpoBoIHUKH, UX COOCTBEHHAs U
npuMecHas mpoBoAuUMocTh. CBOMCTBa
p—~n-niepexona. I1osrynpoBoITHUKOBBIE
npudopbI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae



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

DNEKTPUYECKUM TOK B PaCTBOPAX U

pacruiaBax 3JE€KTPOJIMTOB. bubnmoreka [JOK

62 1
DJIEKTPOJIMTHYECKAS AUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEeKTpONIn3
DIIEKTPUUYECKHI TOK B Ta3ax.

63 CamocTosTenbHbIN U 1 bubnmoreka [JOK
HECAMOCTOSITEIbHBIN pa3psia. MonHusl. https://m.edsoo.ru/ff0c84ae
Ilma3ma
DneKTpuuecKue Mpudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnnorexa [HOK
npuMeHeHue. [IpaBuna TeXHUKN https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0marmuii ypok 1 bubnnoreka [JOK
«OIEeKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonrtponbHas pabora no reme

66 «Qnekrpocraruka. [IocTosHHBIM 1 bubnuoreka [IOK
JJIEKTPUYECKUM TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepsHsiil ypok. KonTponbHast 1 bubnnorexka [JOK
pabota no Teme "DIeKTpoANHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBubIil ypok. O600marommi ypok 1 bubnuoteka [JOK
o reMam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Konrpoabueie  Ipaxrueckue fl[:;:el{l/lﬂ :)I;l[()l:ll:())]:;feﬂbﬂble
padoTbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMoOeicTBUE. MarHuTHOE II0JIE. 1 bu6nmoreka LIOK
Bexkrop MaruutHOM MHAYKUMH. JIMHUM https://m.edso00.ru/ff0c9778
MarHuTHON MHIYKIIUH
MaruuTtHoe 1ose MPOBOJHHKA C

5 TokoM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3anmoaeiicTBre mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopnas pabora «3yueHue 1 1 bubmmnoreka [HOK
MAarHUTHOTO IOJIA KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [IOK
«HccnenoBanue neMcTBUS https://m.edsoo.ru/ffOc9acO
MIOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS HA

5 JBIOKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubnuotexa [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpomMarHuTHas HHAYKIus. [loTok

6 BEeKTOpa MarHUTHON uHAyKuuu. 31C 1

HWHIAYKIUH. 3aKkoH BHCKTPOMaTHHTHOﬁ



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

nHaykiuu Gapanes

10

JlaGopaTopHas paboTta
«HccnenoBanue sIBICHUS
ANEKTPOMArHUTHOW WHTYKITHID)

NuaykTuBHOCTD. SIBIICHUE
camouHaykiuu. JIC caMOMHAYKIIUH.
DHeprusi MarHUTHOTO TIOJIST KaTYIIIKH C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPHUTEIIN 2JIEMEHTapPHBIX YaCTHLI,
WHAYKIIMOHHAS TI€Yb

O6o6maromuii ypok «MarautHoe
noJie. DNeKTPOMarHuTHasT MHAYKIIHSD)

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

bub6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS

bubmmoteka IIOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHEprun

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HHUTHU OT AJIMHBI HUTHU U MACChI I'py3a»

14

Konebartenbublit KoHTYp. CBOOOIHBIE

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
SJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXpPAHCHUS SHCPIUr B UACAIIbBHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanus. Pe3onanc.
BeIHYKICHHBIC 3JIEKTPOMAarHUTHBIC
Kose0aHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JIEWCTBYIOIIEE 3HAYEHHUE CHIIbI TOKA U
HaIpsKEeHUs

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpaucpopmarop. IIpoussoactso,
nepenavya u noTpedieHue
JIEKTPUYECKON YJHEPTUN

YCTpoUCTBO U MPAKTUYECKOE
IIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIeKTponepeaady

DKOJIOTHYECKUE PUCKHU TIPU
MPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnonp3zoBanus
3JIEKTPOIHEPTUHU B MOBCEIHEBHOM
KA3HU

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHnu4yecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bubnunoreka LIOK

21
pacIpoOCTpaHEHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOccab4
[Tonepeunble ¥ MPOI0JIbHBIE BOTHBI
99 3ByK. CKOpOCTH 3BYyKa. ' pOMKOCTh bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 cBoiicTBa 1 ckopocTs. [llkana bubmmorexa LIOK
p ' https://m.edsoo.ru/ffOccfe
AIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmomnoxkarus
o5 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonnHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmuoreka [IOK
Toueunslil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
p L P https://m.edsoo.ru/ffOcd4e0
M300pakKeHUH B IJIOCKOM 3epKajie
[Ipenomnenue ceta. [lonHoe
28 BHYTpeHHee oTpakeHue. IIpenenbHbiil bubmuorexa [JOK
YTOJI IOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlaGopatopnas pabora «M3mepenue bu6muoreka [IOK
[OKa3aTeJis IPEJIOMIICHUS CTEKIIAa https://m.edsoo.ru/ff0cd67a
30 JIunzel. [TocTpoeHne n300pakeHMH B bu6mmoreka [JOK



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

nuH3e. Popmysia TOHKOM JIMH3HI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «MccrnenoBanue CBOMCTB
M300paXEHUI B TUH3AX)
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. Ller. JlabGopaTopHas
pabota «Habmonenne aucnepcun
CBETa»
33 Nnrtepdepennus creta. Audpaxims bubmmoreka [JOK
ceera. JludpakiuonHas pemérka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOoCTh CBETOBBIX BOJIH. Bbu6motreka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue npuOOpbI U yCTPOUCTBA U
YCIIOBHSI UX 0€301MacHOTO PUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJIaccuueckor MexaHuku. [loctynarsl bubnnorexa [JOK
CIIELIMAIBHON TEOPUH https://m.edso0.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH. BuG OK
nom
37 3ameIeHre BpEMEHH U COKpaIlleHue morexa L
R https://m.edsoo.ru/ffOcfa42
OHeprust ¥ UMIYJIbC PENATUBUCTCKOMN Bu6 OK
38 gacTullbl. CBSI3b MACCHI C YHEPTHUEH U noimorexa L
HMITYTHCOM, DHEprus HOKOS https://m.edsoo.ru/ffOcfc68
Kontponbnas padota «Onrtuka. BuG OK
39 OCHOBBI CIETIHATTHFHON TEOPUHU nomorexa I

OTHOCHUTCIBHOCTH

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [Mnanka. DHeprus

bubnunorexa LIOK

40
Y UMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U UCCIIEI0BAHUE Eu6 LIOK
nOIMoTEKa
41 . A.T.
porospexra. Onrrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poToddpexra. YpaBHEHHE
42 BﬁHmTegI)Ha .]'qu)l(b(i)OTOB(l)(geKTa bubnxorexa LIOK
a ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢hotorpdexra
Jasnenue cBera. Onbitsl [1. H.
43 JlebeneBa. XuMuueckoe ACHCTBUE buomorexa LIOK
AICBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHu4eckue ycTpoucTBa u
MPAKTUYECKOE MPUMEHEHHUE:
44
dhoToseMeHT, GOTOIATUHK,
CONHEYHas OaTapesi, CBETOUOT
45 Pemenue 3amad mo reme «1eMEHTHI bubmmoteka IIOK
KBaHTOBOW ONTHKHW https://m.edso0.ru/ff0d0302
Monens atoma Tomcona. OmBITEL
46 Pesepdopna no paccesHuro a-4actu bubmmorexa [OK
PRLOPA p t https://m.edsoo.ru/ff0d091a
[LmanerapHast MOJ€Ib aTOMa
bubnmnorexa LIOK
47 IT b
OCTYJIaThl bopa https://m.edsoo.ru/ff0dOafa
N3nydenue u nornoieHue GoTOHOB
48 m I/Iyl';{e exojie aTOMEIlH co H(;I;o OBHS bubmmorexa LIOK
p pexol . A P https://m.edsoo.ru/ff0dOafa
SHEPTHUH Ha Apyroi. Buasl criekTpoB
BonnoBbie cBolicTBa yacTuil. BoJHBI
. bubnuotexa [JOK
49 ne bpoins. KopnyckynsipHo-

BOJIHOBOM AyaJIn3M. CnoHTa"HHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
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BBIHYXKACHHOC U3JTYUCHUC

50

51

52

53

54

55

56

OTKpBITI/IC PaAnO0aKTHUBHOCTH. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOAKTUBHOI'O U3JTYUYCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Bnusaue
PaIMOaKTUBHOCTH Ha KUBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnsl. Anbda-pacnan.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

DHeprusi CBA3U HYKJIOHOB B sIJIpe.

S nepHble peakuuu. SnepHbii
peaktop. [IpobrnemMsbl, mEpPCIEKTUBHI,
JKOJIOTUYECKUE aCIIEKTHI SIACPHON
SHEPreTUKHU

OnemeHTapHbIe YacTULIBI. OTKpBITHE
no3uTpoHa. MeTo/ipl HaOMo1eH!s U
PErucTpanyy dJIEMEHTApHBIX YaCTHLI.
Kpyrastii cton «@yH1aMeHTalIbHbIE
B3anmMoaercTBUg. EMMHCTBO
(bu3nyecKoil KapTUHBI MUPa»

Bun 3Bé3anoro neba. Co3pesaus,
SIpKUE 3BE3/bl, IIJIAHETHI, UX BUIUMOE
neuxeHue. ColnHeuHas cucreMa
Comnsaue. CoiiHeuHast akTUBHOCTb.
Ncrounuk sHeprun ConHua v 3BE311

bubnmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1356

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

58

59

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TNIABHOM
MocJieIoBaTelbHOCTU. BHYTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIE
MIPEJICTABICHUSI O IPOUCXOXKICHUU U
sBomtounu CoJiHIa U 3BE3]T

Muneunsbiit [1yte — Hama ["anaktuka.
[Tonoxenue n nuxenue ConHua B
l'anaktuke. I'amaktuku. YEépHbie
JBIPBI B SIAPAX TaJIaKTUK

Bcenennas. Pa3z0oeranue rajaakTuK.
Teopust bonbioro B3pbIiBa.
PenukToBOe U3nyyenue.
MeraranakTuka

60

61

62

63

Hepemennsie npobieMbl acCTpOHOMUHT

KonTtpomnbHas pabota «1eMeHTHI
aCTPOHOMMUH U aCTPOPUIUKI»

O6o06uaromuit ypok. Ponb dpuzuku u
aCTPOHOMHUU B DKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COLUATBLHON 1
THUYECKON cdepax NesITeIbHOCTH
YeJI0BeKa

O6o6maromuit ypok. Pois u Mmecto
(GU3MKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o0maromuii ypok. Pons
¢buznueckoil Teopun B GopMHUPOBaAHUU
MpEJCTaBICHUN 0 (PU3NYECKOM
KapTUHE MHpa




O6o06maromuii ypox. Mecto
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM

65 1
PSiy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTABICHUN O IPUPOE

66 PesepBHbIil ypok. MarautHoe noie. 1
DneKTpoMarHuTHast MHIYKIUS
PezepBHblii ypok. Ontuka. OCHOBBI

67 CHEIHAILHON TeOpUn 1
OTHOCUTEITLHOCTH
Pesepnbiii ypok. KBantoBas ¢pusuka.

68 DNeMEeHTbI ACTPOHOMUH U 1 bubmmorexa [JOK

P https://m.edsoo.ru/ff0d1784
acTpodu3uku
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






