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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUUH M TpeOOBaHUM K pe3yjbTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, mnpencraBieHHbIX B OI'OC
COO, a Takxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETIIUU TIpernojiaBaHusi ydeObHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickoi denepannu, peATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBCHHO-HAYYHOM KapTUHBI Mupa oOyuatomuxcs 10-11 kmaccoB mnpu
oOydeHuH UX (Pu3nKe Ha 0230BOM YpOBHE Ha OCHOBE CUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusim GI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OoOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4Ye€OHBIMH MpeameramMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIETM U3Y4YEHHUs] (PU3UKU HAa YPOBHE CPEIHEro OOLIETO
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yIbTaThl OCBOEHUS Kypca (pU3UKU Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHOro mpenmera « Pu3nkay 1o rojgaMm oOydeHwusl.

®du3rka Kak Hayka O HauOoJsiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKH — CHCTEMOOOpa3yIoIui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢buzmyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHME U aKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT  XapakTep W pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTuKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHHUSI HOBBIX MAaTE€pHAJIOB C 3aJlaHHBIMU CBOMCTBAMHU W JIPYTHX.
N3yyenne (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POPMUpOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa oOOydaromuxcs, B (OPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJ TO3HAHMSI TP BBIITOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAX UACH, KOTOpPbIE MOXXHO paccMaTpHBaTh KakK IPUHLMIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
3aBEpIIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qusnyeckux Teopud. Begymum B Kypce sBIsSeTcCs
dbopMupoBaHUEe TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHUH, BEIIECTBE W
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTApHOTO TOTEHIHala (PU3NYECKON HayKH, OCMBICICHUE CBS3U Pa3BUTHUSA
bu3uku ¢ pa3BuTHEM OOIIECTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpegnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMoOHAIFHOTO MPUPOIONOIB30BAHUS U HKOJIOTMYECKOM 0€301MacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpOBHE CpPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOoeHUs (puznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLIWIIOB B  COBPEMEHHBIX IMPEACTABICHUSAX O MPHUPOAE, TpPaHHUIAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MPOIIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN MOJIX0JI B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIMHEHBI B OOILIMNA CIHCOK YUYEHHUYECKUX
NpaKkTUYECKUX padoT. BhigeneHre B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
NPOBOAUMBIX JUIi KOHTPOJIE W  OLIEHKH, OCYIIECTBISETCS y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOJs U3 OCOOCHHOCTEW IUJIaHUPOBAHMS W
ocHameHuss kaOmHera Qusuku. Ilpm dToM  obOecrmeumBaeTcsl  OBJIAJICHUE
OOy4YaromMUMHUC YMEHHUSIMHU MPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (U3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEMICHUIO PACUYETHBIX M Kauy€CTBEHHBIX
3amad. [Ipu 3TOM 171t pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIIOTCS 3aJayu C SIBHO
3aIaHHOM (PU3UYECKOU MOJIEIIBbIO, TTO3BOJISIFONNE MPUMEHATh U3YUEHHbIE 3aKOHbI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfena Kypca, TaK U WHTErpUpys 3HAHUS W3
pa3HbIX pa3nenoB. /(s KayecTBEHHBIX 3a/a4 IPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILECCOB B OKPYXKAIOIICH
XKU3HU, TpeOyromue BbIOOpa (U3NYECKOM MOJEIM A1 CHUTyallMM IPAaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbId ypOBEHb Kypca
($U3MKN Ha YPOBHE CpeIHEro 00LIEro oOpa3oBaHMsl 10JKEH U3y4aThCsl B YCIOBHSIX
IpeIMETHOro0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIO LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMOe J1TabopaTopHOE OOOpYMOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpamMme o (pU3HKe YYEHHUYECKHX MPAKTHUYECKUX padOT M IEMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHIIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEeYrMBaeT IMOCTAHOBKY
NEPEYUCICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMSI  U3yYaeMbIX SIBICHHUA H  TPOIECCOB, OMIHUPUYECKUX U
(GyH1TaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YYEHUYECKUX MPAKTUYECKUX pPadOT
dbopmupyeTcss B BUJE TEMATHUYECKHX KOMIUIEKTOB M OOECIEYMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOOydammmuxca. TeMaTH4ecKHe KOMILUIEKTbI
71a00paTopHOTO O00OPYAOBAHUS JOJDKHBI OBITh IHOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUHU AHAJOTOBBIX M IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00OpaTOpUil.

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

e (opmMupoBaHue HHTEpeca M CTpEMJIEHUS OOYy4YalOIIMXCA K HAyYHOMY
U3YYEHUIO TMPUPOJbI, PA3BUTHUE HUX HHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TTO3HAHUSA U (POpMUPOBaHUE
UCCJIEI0BATENHCKOTO OTHOIICHUS K OKPYXKAIOLIUM SBICHUSIM;

e (opMupoBaHME HAy4YHOIO MHUPOBO33PEHHS KaK pe3yibTaTa HW3Y4YCHHS
OCHOB CTPOEHMSI MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

o (dopMupoBaHHE YMEHUH OOBICHATH SBJICHUS C HCIOJIb30BAHHEM
bu3MYECKUX 3HAHUIA U HAYYHBIX JI0KA3aTEIbCTB;

e (dopMmupoBaHHE TPEACTABICHUN O poiu (PU3UKK AN Pa3BUTHS APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHII.

JlocTrmxeHne 3TUX lene o0ecreynBaeTCsl pelIeHneM CIEIyIoMMX 3ajad B

npolecce u3y4eHus Kypca GU3NKH Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMbl  3HaHUKH 00  oOmux  (QU3HYECKHX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHSIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3UKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKYy W
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHeHUS (PU3WYECKUX SBICHUHW B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IOBCEIHEBHOM KU3HU;

e OCBOGHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJIaHHOMN
dbu3nueckoil MOAENbIO, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue pu3NUecKorl MOJEINH, aJIeKBAaTHON yCIIOBUSM 33aJa4H;

e TOHWMaHHWC (UBUYECKUX OCHOB WM TPHUHITUIIOB JEUCTBUS TEXHUUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIHMSIHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuy MHGOPMAIIHH,
OTIpEENICHNS IOCTOBEPHOCTH OTYYEHHOTO PE3yIbTaTa;

e CO3JaHME YCIIOBUH JJI1 Pa3BUTHSI YMEHHN MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIBHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHErO OOIIETOo
oOpazoBanus otBoautcs 134 vaca: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 66 gacoB (2 yaca B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX pabOT SABJISIETCS PEKOMEHIIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OPaTOpPHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXCsl.

KoHTponb ¥ oOlLIEHKa pe3yJbTaTOB OCBOEHUSI YUYEOHOW JIUCIUIUIMHBI
OCYILECTBIISIETCS MPENOoJaBaTesIeM B Mpoliecce NPOBEACHUS 1a00paTOPHBIX padoT,
TECTUPOBAHUS, KOHTPOJBHBIX pPabOT, AMATHOCTHYECKUX paboT, a Takxke
BEITIOJIHCHUS ~ OOYYAalOMMMHUCS ~ WHIWBHUIAYAJIBHBIX  3aJaHUi,  IMPOCKTOB,
HCCJIEIOBAHUM.



COAEPKXAHME OBYUEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o0 mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 3KcnepuMeHTa W TEOPMU B MPOIECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue ¢u3nYeCKuX SBICHUM M mporeccoB. HaydHble THIOTE3bI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpUHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpPMUPOBAHWU COBPEMEHHON HAyYHON KapTHHBI
MHPA, B TPAKTUYECKON AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJIOrOBbIE W 1U(POBBIC H3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHssI CKOPOCTb, MTHOBEHHasi CKOPOCTb) M
YCKOPEHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIMM Ha OCHU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHuil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelICHuUs
MaTepUaIbHOW TOYKU OT BPEMEHH.

CBobosHOE nazieHre. Y CKOpeHHe CBOOOIHOTO MMaICHUSI.

KpuBonuHeintHoe  aBvKeHUE. [IBHKEHHE  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C IMOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAs
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTepeIavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHKCHUS.

[IpeobpazoBanue NBMKEHUMN € UCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

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

HabGnronenne naBmkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne cKopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopnule pabomuol

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOWICHHS MEXAY NYTSIMH, MPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproTOHA.
NHepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepnosuuuu cuil. Bropoil 3akoH HeroToHa
JUUIE MaTepUalibHOM TOUKHU. Tpetnit 3aKkoH HproTOHA 17151 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectn. llepBas kocmumueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoiibxkeHusi, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpOTUBIICHUS MPH IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CuJIbl OTHOCUTENIBHO OCH BpauleHus. llnedo cumbl. YcnoBus
paBHOBECHUS TBEPAOIO TEA.

TexHn4eckre YCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3axkon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VY cioBus paBHOBECHUs TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydenue aBuxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HccnenoBanne yciaoBHM pPABHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHUus 6 MeXaHuKe

NMnynbc MatepuaibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Teja. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuiel. MOIIIHOCTE CHIIBI.

Kunernueckass sHeprusi MarepualibHOW TOUkU. Teopema 00 H3MEHEHHH
KUHETHUYECKOU SHEPTUMU.

[TorenuuanbHas DHEPTU. [TorennmanbHas DHEPTUSA YIIPYro
nedhopmupoBaHHor — npykuHbl.  [loTeHlManpHass  SHEprust Tejaa  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHble  Cuibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON IHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHn4eckue yCTpOWCTBA U IPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq NOTEHIUATBEHOM YHEPTUN B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pazgen 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU M UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMMOJECUCTBUS 4YacTULl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEH H
TBEPJBIX TE U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkana Temneparyp
[enbcus.



Mopens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUH HACabHOTO raza. AOCONIOTHas TemIieparypa Kak mepa
CpelIHEel KWHETUYECKOW SHEpruu TEIUIOBOrO JBMKeHHMs dactul] rasa. [llkana
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MeHaeneeBa—KnanelpoHa.
3akoH /lanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe NpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0Pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEI, JOKa3bIBAIOIIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnbIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJICUCTBHS.

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

OnbITel, WUTIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS UACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIepaTyphl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

Tepmonnnamuueckass cucrema. BHYTpeHHsAS 3HEpruss TEpMOJIMHAMHUYECKOU
CUCTEMBI U cIOcO0bI €€ n3meHeHus. KonmnuecTBo TerioTsl U pabota. BHyTpeHH: s
HEpPrus  OAHOATOMHOTO  HJACAJIbHOrO  ra3a.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTydeHHE. Y IeJIbHas TEIIOEMKOCTh BEIECTBA.
KonuvecTBO TEMIO0THI pH TEIJIONEpeaaye.

[Tonsitue 00 ammabatHoM mpouecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJIWHAMUKH K HM3omporeccaMm. I 'paduueckas
WHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOIIECCOB B IPUPOIE.

TeruioBpie  mamuHbl.  [IpuHOUWNBI ~ JEWCTBHUS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanusi SHEpPrUM B TEIUIOBBIX MamuHax. KoadduimeHT moae3Horo
nericTBus TemioBod MmammuHbl. I{ukn KapHo m ero ko3pduImMeHT IOIe3HOTro
JNENUCTBUS. DKOJIOTMYECKUE MPOOIeMbI TEIUIOIHEPTETUKH.



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

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HHEpruy Tejla MPH COBEPIICHUU PAOOTHI: BBLIET
npoOKku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3JyXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

N3meHeHre BHyTpEeHHEN SHEPIUH (TeMIIepaTyphl) Teja Npy TeIuionepeiaye.

OnelT Mo anuabaTHOMY pacIIUPEHHIO0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEIIS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHne yaenbHOl TEMI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanusn éewjecmea. Pazosvie nepexoowl

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

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcCTaJTM3alus. Y IeJapHasl TerioTa miasienus. Cyonumanus.

VYpaBHeHUE TEIIOBOTO OajaHca.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX TapOB.

Kunenune npv MoHWKEHHOM JIaBJICHUHU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOmnronenue HarpeBaHus U IJIaBJICHUSI KPUCTALTMYECKOTO BEIECTBRA.

JleMoHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoguHaMuKa
Tema 1. Inexkmpocmamuxa
OnekTpu3anusi Tel. ODJEKTpUYeCKUi 3apsan. JBa Buaa 3IEKTPUUYECKUX
3apsinoB. [IpOBOJHUKHM, OUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHECHUS
AIIEKTPUUYECKOTO 3apsia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TodedHblil 3E€KTPUYECKUN 3apsil.
DnekTpuueckoe mone. Hampsok€HHOCTh  2JIeKTpudeckoro mojis.  I[lpuniun



CYyNEPHO3ULIUNA AIEKTPUUECKUX Toied. JIMHUM HanpsKEHHOCTH 3JIEKTPUUECKOTO
TIOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  I[lotenmuman.  Pa3HocThb
NOTEHUUAIOB. [IpOBOOHMKM UM AUAJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jvsnexkrpuyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHncaTop. DIeKTpOEMKOCTh MIIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyecknue yCTpOHMCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3aluTa, 3a3€MJICHHE BJIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTPyHHbINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoielicTBUE HadIEKTPU30BAHHBIX TEN.

DIIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3AIIUTA.

JIA3IIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTHH, PACCTOSHUS MEXAY HUMH U JUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJEH CaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannstii 31ekmpuueckuii mok. Toxu 6 paznuunsix cpeoax

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

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COIMPOTUBIICHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapalieIbHOE, CMEIIAHHOE COEIMHEHUE IPOBOIHUKOB.

Pabora nsnektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYIIAasi CUja U BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma /i1 OJTHOM (3aMKHYTOM) 3JieKTpudeckon 1enu. KopoTkoe 3aMbIKkaHue.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpOoBOTHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJIynpoBogHUKOB. CBoicTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCcKuidi TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJINTHYECKAS JUCCOUUALMS. DIEKTPOIIU3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTENbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTEIbHbIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIECHUS], BAKYYMHBIN TUO/,
TEPMHUCTOPHI ¥ POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HaIIPSKEHUS.

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

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MeEpeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTD BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3yyeHne cMenaHHOro COEIMHEHUs PE3UCTOPOB.

N3mepeHne 3JIeKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKA U €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmronenne amexrpoiusa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsi€TCS ¢
y4€TOM COJIEpP)KATEIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcamMH MaTE€MaTUKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbId (akT, runores3a, (Qu3nueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJEIUPOBAHNUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napabona, runep0oiia, uX rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIIMHU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS IMCCOLMALNSA,
rajJbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHE IBUKEHUU C HCIOIb30BAHHEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBATEIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raTbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[locTosiHHBIE ~ MarHATHL.  B3auMoAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUOMH. [IpyHOMO cyneprno3unuu
MAarHWTHBIX TMOJIeH. JINHMM MarHUTHOM MHAYyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU T0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIHH
MarHuTHOTO TOJI JUIMHHOTO MPSMOIrO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJAHUKA, KaTylIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cunia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuina JlopeHnua, €€ MOyJib ¥ HallpaBlieHHE. J[BUXKEHNE 3apSKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBeHMe ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
MHIYKIUU. OJIEKTPOJABWXKYINAsA CHJIa HWHAYKOMU. 3aKOH JJIEKTPOMAarHWTHOW
nHaykunu @apanes.

BuxpeBoe »ieKkTpuyeckoe Tmosie. ODJIEKTPOABIKYIIAs CUjla WHIYKIUU B
IIPOBOJHUKE, IBHXKYILLIEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHIYKLUWHU. OJEKTPOABIXKyLIas cujia
CaMOMHIYKLIHH.

OHeprusi MarHUTHOT'O TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHMCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIE
MarHuThl, 3JEKTPOMATHUTHI, SJIEKTPOABUIATENb, YCKOPUTEINA 3SJIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM UHAYKIIMA MarHATHOTO MOJIA.

B3anmopeiicTBue 1ByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

[erictBue cuibl JIopeHia Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHIAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABUKYILIEH CHIIBI UHAYKIHH OT CKOPOCTH M3MEHEHUS
MarHuTHOrO MOTOKA.

SBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre NelCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHuUmMHble KO1e0AHUA

KonebarenpHast cucrtema. CBoOOAHBIE  MEXaHUYECKHE  KOJIe€OaHMU.
["apmonunyeckue konebanus. [lepumona, wactora, amrmumtyna u (asa KoseOaHUI.
[IpyXVHHBIN MasTHUK. MaTremMaTU4eCKU MasTHUK. YPAaBHEHHUE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TApMOHUYECKUX KOJICOAHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE 3JIECKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIYy MEXaHWYEeCKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienre o 3aTyXaroUUx KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYK/I€HHBIC 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennplii  TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHUJIbI TOKA U
HaIpsKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
SHEPIruu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE AIeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

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

Jlemoncmpayuu

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



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MaIbIX KOJeOaHUH rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MAacChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO TOKa B LENM U3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJICHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE 60JIHbL

Mexanuueckue BOJIHBI, yCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHuss W JUIMHa BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HnTepdepenims u qudpakius MEXaHUYECKUX BOJIH.

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

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anekrpomarautHon BonHe. CBOWCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEIOMIICHUE, Moysgpu3anus, Judpakuus,
unTepdepenius. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

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

[IpyHIMTBI paguoCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHu4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHMKE M MEIULIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-neys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneoGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmrogenue orpakeHus: U NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nntepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBO pE30HAHC.

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



HccnenoBanre  CBOMCTB  3JEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
MIpeIOMJICHUE, TTOSpU3as, Tudpakius, THTephepeHITHS.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. IIpsmoiiMHENHOE paclpoCTpaHEHUE CBETa B
ogHopoaHouU cpexe. JIyu ceera. ToueyHbId ICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3oOpa)keHuil B
IJIOCKOM 3€pKale.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN IMOKA3aTeNb
npenomiieHusi. IlomHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yroj IOJHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBera. LIBer.

ColOuparome u pacceuBaromive JuH3bl. ToHkas JuH3a. DOKyCHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. WuTepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YcCIoBUE HaOIIOCHUS
[JIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOMCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONnTHKA, TU(PpaKIMOHHAS pelIETKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONTMHEHOE paclpOCTpPAaHEHUE, OTPAKEHHE U MPEJIOMIICHUE CBETa.
OnTuyeckre mpuodOpBHI.

[TonHOE BHYyTpeHHEE OTpakeHre. Mojielib CBETOBOA.

HccnenoBanre CBONCTB U300paKEHUH B JIMH3aX.

Mopenu MuKpocKorna, TeJIeCKomna.

Habmronerne natepdhepeHIny CBeTA.

HaOmronenue nudpakiuu cBera.

HaOGmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO TIPU3MBL.

[Toy4yeHue ciexkTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuuecxuii sxcnepumenm, i1abopamoptvle pabomol



N3mepeHne nokasaTess NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUM B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  NPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIINI OTHOCUTEIBHOCTH DUHILITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTVHBI.

OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C SHEPrUer U UMITYJIbCOM PEISTUBUCTCKON YaCTULIBI. DHEPTUs
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsi3u 3HEpruu (HOTOHA C €r0 YACTOTOM. DHEPTHs
U UMITYJIbC (POTOHA.

OTtkpoiThe 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI
dotorpdekra. YpaBuenue DinmTeitHa st hoToddpdexra. «KpacHas rpaHunar
dboToaddexra.

JaBnenue ceera. OnwiTel I1. H. JIebenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUECKOE MPUMEHEHHUE: (POTODIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(PheKT HAa YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHENIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUiO 0 -4acTHII.
IImanerapHas mogmens aroMma. llocrynatel bopa. M3nydyenue u moriomeHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHSI DHEPIHHM Ha Jpyroil. Buiel
crekTpoB. CIIEKTp YpOBHEW 3HEPTrUU aToMa BOJIOPO/Ia.

BousHoBBIE cBOViCcTBAa yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
Ty aliu3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3JTyYeHHUE.

TexHn4eckrue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJIbHbIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBII KOMITbIOTED.



Llemoncmpayuu
Mopnens onsita Pesepdopra.
Onpenenenue JJIMHBI BOJIHBI J1a3epa.
HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul
HabGnronenue IMHEHYaToro CuexTpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI, JIOKA3bIBAIOLIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuio  cocraBa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, ramMMma-u3IydCHHS.
BnusHue pagoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonnas monens sigpa ['eitzenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.
Anb(a-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sjipe. Snepubie cuibl. Jlepekt Macchl siapa.
S nepHble peakunu. JleneHue u CUHTES sIep.
Anepuwiii peaktop. Tepmosiaepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHON DHEPTETUKHA. DKOJOTHUECKUE ACIIEKThI IACPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.
MeTob! HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.
®dyHIaMeHTalbHbIe B3aUMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUpA.
TexHru4ecKue yCTpOMCTBAa M MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CUéTurK MOHU3HPYIOIINX YaCTHUL.
Yuenuueckuii sxkcnepumenm, nabopamopsie pabomoi
HccnenoBanne TpEKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JieMeHTHI ACTPOHOMHUY U aCTPOPU3NKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpukiiagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBUOKCHHUE.

ConHeuHas cuctema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoiHI@ U 3BE3.
3BE3AbI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CIEKTpaldbHbIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCTbL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHyTpeHHEe CTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — nama [Namaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sApax
TaJIAKTHUK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa00ma. Pa3zberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 OTIPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1us CeBEPHOr0 MOJIyIIapus U SIPKHUE 3BE3/bI.

Hab6monenus B Teneckon Jlynsl, ianet, Maeunoro [lyTu.

Oo0o01marouiee MOBTOPEHUE

Ponr Gu3uku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATHYECKOU c(epax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMUHU B COBPEMEHHOM HAy4YHON KapTUHE MHUPA, pOJib GU3HUUECKON TEOPUHU
B (GOpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bU3MYECKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsS B 11 kimacce oCyIecTBIsIeTCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypcaMHM MaTE€MAaTHKH,
OMOJOrMU, XUMHUH, reorpadu U TEXHOJIOTUH.

Mescnpeomemuvie noHsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBJIEHWE, HAay4YHBIA (PaKT, TUIoTe3a, (Pu3nyeckas BeIUYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISITMPOBAHUE, MOJIEIb, U3MEpPEHUE.

Mamemamuka: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOCKIHUH HA OCH KOOPAWHAT, CIIOXKEHHE BEKTOPOB,
MPOU3BOJHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHHUKOB,
OTIpeJICIICHHE TUTONIAIN TIOCKUX PUryp u o0béma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JIBVKCHUS B KUBOM MPUPOIE, ONTUYECKUE SIBJIICHUS B KMBOM MPUPOIAE, IEUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAS] CTPYKTYpa TBEPIBIX
TeJd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJIN3.



l'eocpagpua: marHuTHBIE TOJIOCA 3€MJIM, 3aJ€KM MarHUTHBIX PYI,
doTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHIAYKIMOHHAS I€4Yb, panap, paguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenepoH, CBY-meub, MpOEKIMOHHBIA amnmnapaT, BOJIOKOHHAs OITHKA,
CoJTHeuHas Oatapesi.



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

OcBoenne yueOHOro mnpenmera «®Du3nka» Ha YPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTh TOCTHKEHUE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro npenMera «Dusmka» T0KHbI
OTpaxkaTb TOTOBHOCTh M CIOCOOHOCTh OOyYaroUIuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlui, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlpaBJICHUMN
BOCIIUTATEIBHOU ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B HMHTEpPECaX TPa)KJaHCKOTO
oOLIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aHMOJICMICTBOBATH C COLIMATIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUMSIMU U Ha3HAUYCHHUEM;

TOTOBHOCTh K TYMaHUTapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKOMN WUJICHTUYHOCTH,
NaTpuOTU3MA;

LIEHHOCTHOE OTHOUIEHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OyAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIFOYasi 3CTETUKY HayYHOTO TBOPUYECTBA,
pUCYIIEro (Pu3nYecKoit HayKe;



S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pPa3Nu4HbIM cdepaM MpodhecCHnoHATbHON eSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHUE COBEPIIATh OCO3HAHHBINA BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
($u3MKYN Ha TPOTSKEHUH BCEH KHU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

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

IUIAHUPOBAHKE U OCYILECTBIICHUE JEHCTBUN B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacHIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIC€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

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

OCO3HAaHHWE LEHHOCTH HAy4YHOU JEATENBHOCTH, TOTOBHOCTh B IIPOLECCE
U3ydeHus  (QU3MKU  OCYHIECTBJIATh  NIPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEeATEIbHOCTh MHIUBUIYAIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble ornueckue aeiicTBU:
CaMOCTOATENLHO  (QOpMyJIMpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IEeNH JEeATeIIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMbIX
bu3NYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IJIaH PEIICHHs] MPOOJEMBbI C YYETOM aHAIU3a WMEIOIIMXCS
MaTepUAJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTaTOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUI AEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCIOBHSIX  PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Bba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJIETh HAYYHOM TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIEA0BATENbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHUS;

BIAJCTh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EOHBIX
CUTYalHUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKY;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOIUTh apryMEHTbl IJid J0Ka3aTelbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBAaTh TMOJYYCHHbIE B XOJE pEUICHHUS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (OPMYJIHpPOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKY;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

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

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

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

Pabora ¢ nndopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBIIATH IOUCK, AaHAIU3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETani0 WHPOPMAIUU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIH;

UCIIONIBb30BaTh  CcpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHA B PEIICHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OPTraHU3aI[MOHHBIX
3a/lad ¢ CcoOMtoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacCHOCTH,
THTHUEHBI, PECypCcOCOEpeKEeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM Ha3zHadeHHsI THPOPMAIIUH U 1IEJICBOW ayAUTOPHH, BHIOMpPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe 1elCTBUS:
OCYIICCTBJIATH OOIIEHNE HA YPOKaxX (U3HKH U BO BHEYPOUHOU JCATEITHHOCTH;
pacro3HaBaTh TPEANOCHUIKM  KOH(JIMKTHBIX CHTyallud W CMSAT4YaTh
KOH(JIUKTHI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4éToM OOIIUX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;

OPUHUMATh L[EJId  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMHM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMaHAbI B
00U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpemjlaraTb HOBBIE IIPOEKTHI, OLICHMBAaTh HWJEHU C IIO3WLHWHA HOBH3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IMOBEJECHUE B Pa3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIMATUBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO NIEATEILHOCTh B 00JAacTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMbI, CTaBUTh U (POPMYyIHUPOBATH
COOCTBCHHEIC 3aJ1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMPATh PaMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEOYTECHUN;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO JPYAMIMH B 00JacTH
(bU3UKH, TOCTOSHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH KAk  OCO3HAHMS
COBEPIIAEMBIX JEHCTBHA M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallu, BbIOOpa BEPHOTO
pelLIeHus;



YMETh OIIEHWBATh PUCKM W CBOEBPEMEHHO MPUHUMATH PEIICHUS MO0 HUX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NeSITCIIbHOCTH;

IPUHUMATH Ce0sl, MOHMMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

npHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mpomecce HOCTHXKEHHSI THYHOCTHBIX PE3YJIbTATOB OCBOCHHSI MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, MIPEATOIar AFOIIHIA
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHUsl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CQEpHI,
OBITH YBEPEHHBIM B ce0€;

caMOpETyJMPOBaHUS, BKIIIOUYAIOIIETO CAMOKOHTPOJIb, YMCHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEACHHME, CIIOCOOHOCTH AaIanTUPOBAaThCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMM, BKIIOUYAIONIECH CTPEMJICHUE K JOCTHKEHUIO TEIH U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUHU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIbTATBI

K konmy oOyuenus B 10 kiacce mnpeamMeTHbIe pe3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTMH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIEIIeH:
MaTepHuaibHas TOUYKa, UHEpIUaJIbHAs CUCTEMa OTCUYETa, aOCOTIOTHO TBEPOE TENO,
WJICaNbHBIN a3, MOJEIIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3NIecKux 3ajay;

pacno3HaBaTh (PU3NYECKUE SBJICHHS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEWHOE
JBH>KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTH, HWHEPIUs,
B3auMojieicTBre Ten, uddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IIPU HArpeBaHUM (OXJIAXKICHUH ), TEILIOBOE
paBHOBECHE, HUCHAPEHUE, KOHJCHCALWs, IJIABJIICHUE, KPUCTAJUIM3ALUs, KUIICHHUE,
BJIAJKHOCTbH BO3/1yXa, MOBBIIICHHUE JABJICHUS I'a3a IIPU €r0 HArPEBAHUU B 3aKPBITOM
COCyZ€, CBS3b MEXKAY MapaMeTpamMu COCTOSIHMS Ta3a B H30Ipoleccax,
AIEKTPU3ALMS TEJl, B3AUMOJICUCTBUE 3aPsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3Ys (U3MUYECKUE BEITUYMHBI:
KOOpJMHATa, IIyTh, IIEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CUIa,
MMIYJIC T€Jla, KNHETUYECKas YHEPrusi, MOTCHUUAIbHASA YHEPTHS, MEXAHUYECKAS
paboTa, MeXaHUYECKass MOIIHOCTh;, MPU ONKHCAaHWU TMPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIIMYMHAMU;

ONMUCHIBAaTh M3YYEHHBIC TEIUIOBBICE CBOWCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCIONB3yd (U3MUYECKUE BEJIWYMHBL: JaBJICHWE Ta3a, TeMIepaTypa, CpeaHss
KUHETUYECKAsT YHEPIrusl XaOTUUYECKOTO JABUKEHUSI MOJIEKYJl, CPEAHEKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSsI JHEprusi, padbora rasa,
KOO(PPUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU ONHCAaHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YEMbIX BEJIMYMH, HX
0o0O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3MUECKyI0 BEJINYMHY C APYTUMH BEJIMUNHAM;

ONMCBHIBAaTh N3YYEHHBIC JJIEKTPUUECKUE CBOMCTBA BELIECTBA U JJICKTPUUECKUE
sBJICHUS (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSHKEHHOCTD MOJIs, MOTEHIUAN, PAa3HOCTh MOTEHIIMAJIOB;
IpU ONHWCAHWM TPABWIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3YyEMbIX
BEIIMYMH, MX OOO3HAUYCHHS M EIUHMIIBI; YKa3biBaTh (HOPMYJIbI, CBSI3bIBAIOIINE
JAaHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHaIM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUecKue
3aKOHBI U TIPUHIIMIIBL: 3aKOH BceMupHOro Tsarotenus, I, I1 u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUS MEXAHWYECKOM DJHEPIUM, 3aKOH COXPAHEHUsS WMIIYJIbCa,
MPUHIUIT CYNEPNO3ULMNA CUJI, NPUHLUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYIO TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW HEPTUU TEIUIOBOTO JBMKEHUSI MOJIEKYJI C
aOCOIIOTHOM TeMIlepaTypou, MepPBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
IIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO
(bOpMyYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUSA (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH, OCHOBHBIE TMPUHLUIBI JCHCTBUS  MAIllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHsS HX O€30MACHOIO MCIOJIb30BAaHUS B
MMOBCEHEBHOM JKHU3HHU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 MCCJIEIOBAHUIO (DU3UUYECKUX SIBICHUUA W
MIPOLIECCOB C HCIIOJIb30BAaHUEM MPSMBIX W KOCBEHHBIX H3MEPEHUH, TPHU ITOM
dbopMmyupoBaTh MpoOJIEeMy/3aady W THUIOTE3y Yy4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 IMPEIIOKEHHOT0 OOOpPYIOBaHUSA, MPOBOJIUTH OMNBIT H
(bopMyIMpPOBaTH BHIBOIBI,

OCYUIIECTBJISATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIA CHOCOO M3MEPEHHUS W HUCIOJIb30BaTh U3BECTHHIC
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBUCHUMOCTH  MEXAYy  (PU3NYECKHMMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM NPSMBIX M3MEPEHUH, NPU 3TOM KOHCTPYMPOBAaTh YCTaHOBKY,
¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHON 3aBUCUMOCTU (PU3MUYECKHUX BEJIMYUH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€NIaTh BEIBOJABI IO pe3yJIbTaTaM MCCIIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEpUMEHTa, Y4eOHO-HCCIENOBATENbCKOM U IPOEKTHOU
JESATEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOICTB M J1aOOpaTOPHOIO
000Opy1I0BaHUS;

pemarb pacy€THhlE 3aJayd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1auu
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIe JUJIsl €€ pelIeHus, NMPOBOJUTH Pacu€Thl M OLIEHHWBATH PEaTbHOCTh
MOJIy4YEHHOT'0 3HaueHus (PU3NUECKON BEINUNHBI;

pemaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPEUHUBYIO
LEMOYKY pPACCYXACHUN C OMOpOM Ha M3YyUYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
(bu3nYecKue SABIICHUS,

UCIONB30BaTh  MPU  pPEIIEHMH  y4yeOHBIX  3aJad  COBpPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
Y TIPEICTABJICHUS YYEOHOW M HAay4YHO-MOMYJSPHON MH(POPMALIMH, MOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHATTM3UPOBATH MOTYyYaeMyt0 HH(OPMAIHIO;

IPUBOJUTH PUMEPHI BKJIaJIa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU NP OOpalleHUH ¢ MPUOOpPaMH U TEXHUYECKUMU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOIO
MOBEACHUS B OKPYXKAKOLIEH Cpeae;



paboTaTh B TIpYINNE C BBHINIOJHEHUEM PA3JIMUHBIX COIMAIBHBIX PpOJIEH,
IJIAHUPOBATh PadOTy TPYNIBI, PAIMOHAIBHO paCHpEnemsiTh OOS3aHHOCTH U
IJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE paCCMaTPUBAEMOM IPOOIIEMBI.

K konny oOyuenus B 11 kjacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y O0YJAIOIITUXCS YMECHUI:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb M MeCTO (U3NKU B (POpMUPOBAHUHU
COBPEMEHHOW HAy4YHOH KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
bu3nYecKoil KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYEHHBIX (U3HYECKUX MOJICTICH:
TOYEYHBIN JEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHUK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacro3HaBaTh (pU3HYECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JICKTPOJMHAMUKHU M KBAHTOBOW (DU3UKH: DJICKTPUUECKasi MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKA, B3aUMOJICUCTBHUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MArHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM MW JBIDKYIIMICS 3apsll, dJEKTPOMArHUTHBIE KOJIeOaHUsI U
BOJIHBI, MPSIMOJIMHEHHOE pPacIpOCTpPAaHEHUE CBETa, OTPAXKEHUE, MPETOMIICHUE,
untepdepennus, audpakuus W MOOJApU3alUi  CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3pdext (poToaddexT), CBETOBOE JTaBICHUE, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aromMa BOJOpPOJa, €CTECTBEHHAass U HMCKYCCTBEHHAas
PaINO0aKTUBHOCTB;

OMHUCHIBATh W3YUYEHHBIC CBOWCTBA BEIIECTBA (PJIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHUE,  DJEKTPUUYECKYID  MPOBOJUMOCTH  pPAa3JUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HMCTIONB3YsAd (U3UYECKHUE BEITMYMHBIL:
ANEKTPUUYECKUI 3apsijl, CHJIa TOKA, DJIEKTPUUECKOE HANPSKEHUE, IIEKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUJia, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMoJisA, cwia Ammepa, cuia JlopeHra, WHIYKTUBHOCTb
KaTYIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO TMOJed, MEepUoJ; M YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsij U CWia TOoKa B MpOIecce
TAQPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CUJIa JIMH3bI, MPHU OINMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBICII HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHHWS W €IUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JPYTUMH
BEITUYMHAMU;

OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
dbu3nyeckre BETUYUHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, IEPUO. TIOJIypacaaa, SHEPTHs CBI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (U3UYECKUN CMBICIT
UCIIOJB3YEMbIX BEJIMYMH, UX OOO3HAYCHUS M €IUHMIIbI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATh 3HAUCHUE (PU3NUECKON BEJINYUHBI,

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENHLHOTO U MapajjieIbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyins—JIeHla, 3aKOH 3JIEKTPOMarHUTHOW
WHIYKIWH, 3aKOH MPSAMOJUHEWHOTO PAaCIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHa mia pororddexra,
3aKOH COXPAHEHHUsI SHEPrYH, 3aKOH COXPAHCHUS HMITYJIbCA, 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOrO 4MCIa, MOCTyJaTthl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3linyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIENIATh HANIPABIICHUE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh U OIMCHIBaTh H300paKEHHUE, CO3/1aBaEMOE€ IIJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOTHATh HKCIEPUMEHTHI 0 MCCIEAOBAaHUI0 (DU3UYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynupoBath MpoblieMy/3aadyy M TUIOTE3y Y4e€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEUIOKEHHOTO O0OPYIOBaHUS, IMPOBOJIUTH OMBIT H
(bopMyIMpOBaTH BHIBOIBI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPaATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIb30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MpPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (PUKCHUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUJAC TaOIMI] U
rpaduKoOB, JIeJIaTh BHIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

cOOJII0/IaTh MpaBwiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1a0OPATOPHOIO
000py10BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJIEIBIO,
UCIOJIB3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a4u
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3UUECKHE BEIMYMHBI U (POPMYIIHI,



HEOOXOJUMbIE ISl €€ peIlleHus, MPOBOAUTH PACYETHl U OLIEHUBATH PEATbHOCTD
MOJy4YEHHOTO 3HaU€HUs (PU3HUECKON BEIUYUHBL;

peliaTh KaueCTBEHHBIC 33/1a4H: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[IEMOYKY pacCyXJIEHHI C ONMopoil Ha HM3Y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U
¢u3nveckue SBICHNUS;

UCIIONB30BaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTHU JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TIpE/ICTaBJICHUS y4eOHOM W HAyYHO-TIONYJISIPHON MH(pOpMAIMU, TOJTYYSHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATM3UPOBATH MOIy4aeMyto HH(OPMAIIHIO;

OOBSICHATH MPUHLUIBl JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX O€30MaCHOTO UCMOJIb30BAaHUS B MMOBCEIHEBHOU
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUHCKUX U 3apYOECKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHII;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KHU3HH
JuIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO
IIOBEJICHUS B OKPY’KaIOLIEeH Cpene;

paboTaTh B TpyHIe C BBHIMOJHEHHEM pPA3JIMYHBIX COIMANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYMNNBl, PalNUOHAIBHO pACHpPEeisTh OOS3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE pPacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ie/ioB U TeM ungpoBbie
Ne o/m P Kontpoabnbsie IlpakTuueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa 1 METOAbl HAYYHOT'O TTIO3HAHUS 2 bubmmorexa [TOK
) A ya https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 5 1 bubmorexa LHOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Hunamika 8 ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 7 1 1 hitps:/m.cdsoo.ru/7f4 172
Hroro no pazgeny 20
Paszpnen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON g | bubnuoteka [JOK
’ TEOpHHU https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJIUHAMUKHU 10 1 bubmmorexa LOK
https://m.edsoo.ru/7f41bf72
13 ArperatHble COCTOSIHHSI BEIIECTBA. 5 bubnnorexa [JOK

@da30BbIE IEPEXOABI

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




Uroro no pazgeny 23
Pasnen 4. JIEKTPOIUHAMUKA
bu6mmoreka [IOK
4.1 1
eKTpOCTaTIRA 0 https:/m.edsoo.ru/7f41bf72
. . bubnmoreka [JOK
4.2 IT .
OCTOSTHHBIN AJICKTPUIECCKHUI TOK 7 https://m.edsoo.ra/TE4 1672
4.3 Toku B pa3nuyHbIX cperax 5
Hroro no pazueny 22
Wrorosas koHTposibHasA paboTa 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungposbie
Ne n/m P Kourposbnbie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pazpen 1. JIEKTPOANHAMUKA
11 MarnuTtHoe nosne. IeKTpoOMarHuTHast 1 1 3 bubnunoreka [JOK
) WHTYKIIAS https://m.edsoo.ru/7f41c97c
Hroro no pasgenry 11 1 3
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHn4YeCcKHe U AIEKTPOMAarHUTHBIE 9 1 bubnuorexa [JOK
’ KOJIeOaHHS https://m.edsoo.ru/7f41c97¢
29 MexaHn4YecKHue U AIEKTPOMAarHUTHBIE 5 | bubnunoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
. 1
23 Onika 0 3 https://m.edsoo.ru/7f41c97¢c
24 OCHOBBI crIEIIUAIBHON TEOPUHU 4 | bubnnoreka [JOK
' OTHOCUTEIIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no paszueny 33 2 4
Pa3nen 3. KBAHTOBAS ®U3UKA
bubmuorexa [JOK
. i 7
3.1 DJIeMEHTHI KBAaHTOBOU ONTUKU hitps://m.cdsoo.rw/7f41c97c
bubmuorexa [JOK
2
3 CrpocHue atoma > https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
. A 5 1
33 TOMHOS SpO https://m.edsoo.ru/7f41c97c




Uroro no pazgeny

17

Paznea 4. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bu6mmoreka [IOK
4.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 5 https://m.edsoo.ru/7f41c97¢c
Hroro no pazueny 5
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 66




IHOYPOYHOE IIVTAHUPOBAHUE

10 KITACC

n/n

Tema ypoka

KoanuecTBO 4acoB

Konrpoabnbsie IIpakruuyeckue

B
cero padoThI padoThI

JlaTa
H3y4eHust

®dusuka — Hayka o
npupoge. Hayunsie
METO/bI ITIO3HAHUS
OKpPY’KaroILlero Mupa

Ponp 1 MecTo Qpu3uku B
dbopmupoBaHUU
COBPEMEHHON HAy4YHOUI
KapTUHBI MUDPA, B
MPAKTUYECKOU
NesITebHOCTH 01

MexaHudeckoe JBMKSHUE.
OTHOCHUTEIBLHOCTD
MEXaHNYECKOT0
newxenus. [lepemenienue,
CKOpOCTb, YCKOPEHUE

PaBHOMEpHOE IBUKEHUE
ten. CKopocTh. YpaBHEHHE
PaBHOMEPHOTO JIBUYKEHUS.
I'padpuxu
IPSAMOJIMHEMHOTO
PaBHOMEPHOTO JBUKECHUS

CkopocTb npu
HEPaBHOMEPHOM
JIBUXKEHUH. MrHOBEHHas
ckopocTb. CloxeHue
CKOpPOCTEH.
IIpssmonuueiiHOE
PaBHOYCKOPEHHOE
JIBIDKEHUE

CBobosHOe MajieHue.

Yckopenue cBOOOIHOTO
najicHUs

KpuBonuHelinoe
JBUKEHUE. [[BUKEHHE
MaTepUaibHON TOUKHU 110




OKPY>KHOCTH.
(JIaboparopnast pabota
Nel «M3yuenue nBuxeHus
TeJIa TI0 OKPY)KHOCTH)

ITpuHuun
OTHOCHUTEIILHOCTH
lNanuiesa. MaepuuanbHble
cuctemsl orcuera. [lepBriit
3akoH HproToHa

Macca tena. Cuina.
[IpuHnun cynepno3unun
cuit. Bropoit 3akoH
Hrrotona misa
MaTepualibHOU TOUKU

10

11

Pemenue 3amau

Tpetnii 3akoH HeroToHa
JUIs1 MATEPUATIbHBIX TOYEK

12

3aKOH BCEMUPHOIO
Tsirorenusi. Cuiia TSOKECTH.
[TepBas kocMHuYecKas
CKOPOCTH

13

Cwiia ynpyroctu. 3aKoH
I'yka. Bec Tena.
JlaboparopHas pabota Ne2
«3MepeHne KECTKOCTU
NPY>KUHBI»

14

Cwita TpeHusl.
Koa¢pdunment tpenus.
Cuna conpoTuBIEHUS IPU
JIBIDKEHUM TeJa B
KUAKOCTHU WM ra3e

15

16

IToctrynarenbHoe 1
BpaIiaTebHOE JBUKEHNE
abCoIIIOTHO TBEPOTO TeNa.
MowmenTt cunsl. ITnedo
CUJIBL. Y CIIOBUS
paBHOBeECHUsI TBEPJIOTO Tea

NMitynbsc MmaTepralbHON
TOYKHU, CUCTEMBI
MaTepHaJIbHBIX TOYEK.
Nmnynbe cuibl. 3akoH
COXpaHEHHUs UMITYJIbCa.




PeakTuBHOE NBUKEHHUE

17

Penrenue 3anau ga 3CU

18

Pabota cuibl. MOIIHOCTS.
MexaHnueckas SHeprus
Tella: MOTCHIUAIbHAS U
KHHETHYCCKas

19

20

21

3aKOH COXpaHEHHUs
SHCPTrHUU B MCXAaHUKC

JlaGopaTtopHnast pabota No3
«3yuenue 3akoHa
COXpaHEHHUs
MEXaHUYECKON IHEPTUN»

Pentenue 3amau ga 3CO

22

23

24

25

26

KonTponpsHas padora Nel mo
TeMme «Kuaemartuka.
Jnnamuka. 3aKOHbI
COXpaHEHHUsI B MEXaHUKE»

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-
KMHETUYECKON TEOPHH.
BpoyHOBCKOE IBHKEHHE.
Auddysus

Macca monexy:.
KonmuaectBo BemecTBa

Cuibl B3aumMoJieicTBus
Moekyn. CtpoeHune
KHJIKUX, TBEP/IBIX,
ra3oo0pasHbIX TeJl
Nneanpuniii ra3s B MKT.

OcHOBHOE ypaBHEHHUE
MKT

27

TermoBoe paBHOBECHE.
Temneparypa u eé
n3mepenue. [lkana
temrepatyp Llenbcus

28

29

YpaBHEHHE COCTOSHUSA
HaeaLHOro rasa. I'azoBrle
3aKOHBI

H3omponeccel B
NUACAJIBHOM ra3e U ux




rpaduueckoe
MNpeaACTaBJICHUC

30

31

JlaGopaTopHnas pabora Ne4
«OmbITHAs MOBEpKa 3aKOHA
I'eii-JTroccaka»

BHyTpeHHss sHEprus
TEPMOJIMHAMUYECKOMN
CUCTEMBI U CIIOCOOBI €€
n3MeHeHus1. KomnuectBo
TEIUIOTHI U padoTa.
BnytpeHnHss sHeprus
OJIHOATOMHOTO
UJ€aNbHOIO ra3a

32

33

34

35

36

Bunae! renonepenaun

Y enpHast TENI0EMKOCTh
BemecTBa. KommuecTBo
TEIUIOTHI TIPU
Termionepeaye.
AmabaTHBIN mporecc

ITepBolii 3aK0H
TEPMOJMHAMUKH U €TO
MPUMEHEHHUE K
U30MpoIeccam

HeoGpatumocts
IIPOLIECCOB B NIPUPOJE.
Bropoii 3akoH
TEPMOJUHAMUKI

IIpyHIMD AEHCTBUS U
KIIJ] TenmoBoi MalivuHbI

37

38

39

Muxn Kapno u ero KIIZ.
Pemenue 3agaa
DKosoruyeckue npoodaemMbl
TEIIO3HEPTreTUKH
O06o0maromuii ypok
«MonexynsipHas pU3MKa.
OCHOBBI TEPMOJTUHAMUKI

40

KonTponbnas padorta Ne2
1o teme «MoJeKyIspHas
¢duznka. OCHOBBI
TEPMOJIUHAMUKI




41

42

43

44

45

MapoobpasosaHue u
KoHAeHcauus. McnapeHue un
KuneHue

AOconroTHas U
OTHOCHTEJIbHAS BIAKHOCTh
BO3Ayxa. HachlleHHbIi
nap

Tépnoe Teno.
Kpucrannnueckue u
aMmop(gHBbIC Tea.
AHU30TpONHUS CBONCTB
KpucTauios. XKunkue
Kkpuctayibl. CoBpeMEHHbIE
MaTepHuabl

[LmaBnenue u
KpUCTAJUIU3aLUS.

VY nenbHas Temiora
miassieHus. CyOnumanus

YpaBHEHHE TEILIOBOTO
OalaHca

46

DrneKkTpu3anus Ted.
DIIEKTPUUECKUH 3apsi.
JIBa BUA SIEKTPUUECKUX
3apsI0B

47

[IpoBonHMKH,
JURJIEKTPUKU U
MOJIYTIPOBOJIHUKH. 3aKOH
COXpaHEHHUs
JNEKTPUYECKOTO 3apsa

48

BzaumopeiicTBue 3apsioB.
3akon Kynona. Toueunsrit
AIEKTPUUYECKUHN 3apsij

49

HanpsxéanocTth
ANEKTPUYECKOTO TOJIA.
IIpuHIMn cyneprno3unun
AIEKTPUYECKUX MOJIEH.
JInHun HanpsKEHHOCTU

50

Pabota cun
AJIEKTPOCTATHYECKOTO
nois. [Torennuai.
PazHOCTEL MOTEHITAIOB




51

[IpoBonHMKY U
JUDJIEKTPUKHU B
IIEKTPOCTATUYECKOM
noje. Jlusnekrpudeckas
IIPOHUIIAEMOCTh

52

DIEKTPOEMKOCTb.
Konpnencarop

53

54

ONeKTPOEMKOCTD MJIOCKOTO
KOHJIEHCAaTopa. JHEprus
3apsHKEHHOTO
KOHJIEHCAaTopa

[IpuHIMn geicTBUS U
MIPUMEHEHUE
KOH/JIEHCAaTOPOB,
KOIMUPOBAIBLHOTO
armapara, CTpyuHOro
MpUHTEPA.
DJIeKTpOoCTaTUYECKas
3amuTa. 3a3eMIICHHE
3JICKTPONPUOOPOB

55

KonTponpsHas padora Ne3
0 TeMe
«DNEKTPOCTATUKAY

56

DNEKTPUUECKUN TOK,
YCIIOBUS €T0
CYIIIECTBOBAHMSI.
ITocrostaEI TOK. Cuna
Toka. Hampshxenue.
Conpotusienue. 3aKOH
Owma s yyacTka IenH

57

58

ITocnenmoBsarensHOE,
napajuieIbHOE, CMEIIaHHOE
COEIMHEHHUE MPOBOJHUKOB.
JlaGopatopHas pabota Ne5
«3y4yeHne CMeanHoro
COEIMHEHUS PE3UCTOPOB»
Pabora 1 MomHoOCTH
ANEKTPUUECKOTO TOKA.
3akoH J[xoyns-Jlenna

59

3akox OMa U1 HOJIHOH
(3aMKHYTO}1)
AJIEKTPUYECKOMN LIETIH.




Kopotkoe 3aMbikaHue.

60

61

JlaGopaTtopHnas pabota Ne6
«3mepenue D/1C
MCTOYHUKA TOKA U €T0
BHYTPEHHETO
COIIPOTUBJICHUS

Penrtenue 3amau

62

KonTtponpsHas padora Ne4
10 TeM€E «3aKOHEBI
[IOCTOSIHHOT'O TOKa

63

DeKTpuueckas
HpOBOI[I/IMOCTB pa3JII/I‘lHLIX
BCIISCTB. 3aBUCUMOCTD
COHpOTI/IBJICHI/Iﬂ
IIPOBOHHMKA OT
TEMIIePATypPHI.
CBepXIPOBOIUMOCTD

64

DIIEKTPUUECKHUI TOK B
MOJTYIIPOBOTHUKAX.
[Ipumenenue
MOJTYTIPOBOTHUKOBBIX
puoOpOB

65

DIIEKTPUUECKHUI TOK B
BaKkyyMe. DJIEeKTPOHHO-
JTydeBas TpyOka

66

DIIeKTPUUECKHUI TOK B
JKHIKOCTSIX. 3aKOH
AIIEKTPOJIHA3A

67

DIIEKTPUUECKHUI TOK B
raszax.
HecamocTosgTensHBIN 1
CaMOCTOSITEIbLHBIHN

pa3psabl

68

OBIIEE KOJIMYECTBO YACOB

HToroBast KOHTpONbHAS
paborta

[10 ITIPOT'PAMME

68




HOYPOYHOE IINTAHUPOBAHUE

11 KITACC

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero
padoThI

KoHTpoJibHbIE

IIpakTH4eckue
padoThI

Jara
U3yYEeHUS

BBoaHbIi
uHCTpyKTax 1o Th.
MarsuTHOE I10JI€.
Bektop MarHutHOM
MHAYKIUU. JInHuu
MarHUTHOW UHAYKIHUH

[erictBue
MarHMTHOT'O TOJIS Ha
MIPOBOJHUK C TOKOM.
Cuiia Amnepa

Pemenne 3amau mo
TeMme cuia AMiepa

JewcTBue
MarHuTHOTO TTOJIS Ha
JIBIDKYITYIOCS
3apsSKEHHYIO
yactuny. Cuna
Jlopenna

MarunTtHble CBOMCTBA
BelecTna. Pemnrenue
3amad

SIBnenue
3JIEKTPOMarHUTHOM
WHIYKITUU.
MaruuTHBEIH TTOTOK
IIpaBuno Jlenna.
3akoH
ANEKTPOMATHUTHOMN
WHIYKITUU
JlaGopatopHas
pabora
«HccnenoBanue
SIBJICHUSA
3JIEKTPOMArHUTHON
WHITYKITAW
NHAYyKTUBHOCTS.
SIBneHue




camounaykiuu. I/C
CaMOUHTYKIUH.
DHeprusi MarHuTHOTO
noJist

10

Ob6o06maromuit ypox
«MarsaurtHoe 1oue.
DeKTpoMarHUTHas
VHTyKIIUSD)

11

KontponsHas pabora
mo TeMe «MarauTHoe
oJe.
DJIeKTpOMarHuTHas
WHYKIUSD

12

CBoboiHBIC
MeXaHUYECKHUE
KoJIeOaHHSL.
MaremMaTuueckuit
MasITHUK

13

14

I'apmonunueckue
KoJieOaHusl.
YpaBHeHue
rapMOHHYECKHUX
KOJIeOaHM.
[IpeBpaiienue
SHEPIUH Npu
rapMOHHMYECKHUX
KOJICOaHMSIX

JlaGopatopHas
pabota
"Onpenenenne
YCKOpEHUS
¢BOOOIHOTO MAEHNUSA
TIPH TOMOIITA
MasgTHHKaA"

15

16

3aryxaroiue u
BI)IHY)KJIGHHI)IG
kosiebanust. Pesonanc

KonebarennpHblii
KOHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE
KOJICOaHHS B
HI€aTLHOM
KoJIe0aTeITEHOM
KOHTYpE




17

18

®opmyna Tomcona.
3aKOH COXpaHEHHUs
SHEPIUH B UICATBHOM
KOJIe0aTeIbHOM
KOHTYpE

Pemenue 3amau

19

20

21

22

23

24

25

26

IlepemenHbli
ANEKTPUYECKUN TOK.
Pesucrop B nenu
IIEPEMEHHOT0 TOKa

Pe3onanc B
ANEKTPUYECKOMN LETH
Tpancdopmarop.
[IpousBoacTso,
nepegava u
noTpebaeHue
ANEKTPUYECKON
SHEPrUU

MexaHuueckre BOJIHBI,
yCIOBUS
pacmipocTpaHeHUsI.
[Tepuoa. Cxopoctb
pacmpocTpaHeHus U
JUTMHA BOJIHBEI.
[Tonepeunsie n
MPOJIOJLHBIE BOJHBI

3BYKOBBIE BOJIHBI.
(CxopocTs 3ByKa.
I'poMKOCTB 3BYyKa.
Bricota Tona. TeM6p
3BYyKa)
DNIeKTpOMarHUTHBIE
BOJIHBI, MX CBOIMCTBA U
ckopocts. [Ikana
AIIEKTPOMArHUTHBIX
BOJIH

[IpuHmmbL
PaguOCBsI3H U
TEICBUJICHHUS.
PazButue cpeacrs
cBs3u. Pagnoriokamnus

KonTpomnsHas pabora
«Konebauus u




BOJIHBD)

27

[IpsamonuneitHoe
pacnpocTpaHeHue

CBETa B OJHOPOAHOU

cpene. ToueuHslii 1
HMCTOYHUK cBeTa. JIyu

cBeta. CKOpOCTh

cBeTa

28

[TpuHnun [rolirenca.
OtpakeHue cBera.
3aKOHBI OTPaKEHUS
cBeTa

29

[Ipenomiienus ceera.
ITonmHoOE BHYTpEHHEE 1
OTpakeHHE CBETA

30

JlaGopaTopHas

pabota «M3mepenue
IIOKa3aTelst 1
PEJIOMIICHUS

CTEKJIa»

31

32

JIunzsl. [locTpoenne
M300paXeHU B TMH3E

®dopmyna TOHKOU

JIMH3bI. Y BEIUUYCHUE 1
JINH3bI

33

34

35

36

JlabGopaTopHas

paborta

«Onpenenenune

ONTUYECKOM CUITBI U 1
doxycHorO

paccTosHuUs

coOMparoIIel TUH3BD»

Hucnepcus caera.
CIoHBII cocTaB
Oenoro cBera. L[Ber.
JlaGopatopHas
pabora «Habmronenue
TIVICTIEPCHU CBETa»
WnTepdepenmus
cera. Judpaxuus
CBeTa. 1
Hudpaxnuonnas

pelérka

Pemenue 3amau 1




37

38

Jlaboparopuas
paborta
«Omnpenenenue
JUINHBI CBETOBOM
BOJIHBI»

[Tonepeunocts

CBCTOBBIX BOJIH.
HOHHPI/ISaHI/IH CBE€Ta

39

40

I'panuie
MIPUMEHUMOCTHU
KJIACCUYECKOU
MEXaHUKH.
[Toctynatet
CIIEMaJIbHON TEOpUHU
OTHOCHUTEIIbHOCTH

OTHOCHUTENHLHOCTD
OJIHOBPCMCHHOCTH.
BaMe,[[J'IeHI/Ie BpCMCHHU
H COKPAIICHUC NJIMHbI

41

42

43

DHeprus U UMIYJbC
PENSITUBUCTCKOM
vacTulbl. CBA3b
MAaccChl C SHEprUeH u
MMITYJIbCOM. DHEPrus
MOKOS

Buabl uznydenuii u
crekTpos. Illkana
3JIEKTPOMAarHUTHBIX
BOJIH

O00011eHNE TEMBI
«OnTtuka. OCHOBEI
CIIEUUaTIbHON TEOpUHr
OTHOCHUTEIIBHOCTH)Y

44

KonTponbHas padora
«Ontuka. OCHOBBI
CHEIMAlbHOM Teopuu
OTHOCHUTEIIbHOCTH

45

®otonbl. Dopmyna
[Inanka. DHeprus u
UMITYJIbC GOTOHA

46

OtkpsiTHE U
HCCIIEJOBaHHE
doTtorddekra.
Onpiter A T'.




CromneroBa

47

3aKOHBI
dororddexra.
YpaBHeHue
OUHITeHHA IS
dororddexra.
«Kpacnas rpanuma»
dboTtoapdexra

48

Pemenue 3agaq mmo
TemMe «IIIEMEHTHI
KBAHTOBOU OIITUKU)

49

Mogens aToma
Tomcona. OnBITHI
Pezepdopna o
PACCEesTHUIO Ol-YaCTHII.
[TnanerapHast MOJICIIb
aroMma

50

KsantoBnie
noctyiarel bopa.
Mogens aToma
BoZopoaa 1o bopy

51

52

BomHoBbIE CBOIiCTBA
qactuil. BoaHs! e
bpoins.
Kopnyckynsipao-
BOJIHOBOU JTyaJlu3M.
CroHTanHOE U
BBIHYKJICHHOE
U3JIy4YEHHUE

Ctpoenue aToMHOTO
anapa. SnepHble CHIIbI

53

54

OHeprus CBA3U
ATOMHBIX sIJIEP

OtkpeiTHE
PaMOaKTUBHOCTH.
OnsiThl Pezepdopra
TI0 OIIPEIETICHUIO
cocTaBa
paZnOaKTHBHOTO
U3ITY9ICHUS

55

3aKoH
PaauoaKTUBHOTO
pacnana. [lepuon
noJjrypacrnaja




56

HckyccrBennas
PalIuOaKTUBHOCT.
SnepHblie peakuuun

57

58

59

[enenue saep ypasa.
Ilennsle peakuuu
SnepHbIit peakTop.
[IpumeHenue
AJIEPHOMN SHEPrUn
DJIeMeHTapHbIe
YaCTHLIBI

60

O060011eHNE TEMBI
"KBanToBas ¢puzuka"

61

62

KoHnTtpoinbHas padota
no teMe «KBaHTOBaA
(1107637060

Conneunas cucrema.
Cucrema 3emis-JIlyna

63

®dusunyeckas npupoaa
[UIAHET U MAJIBIX TEJl
ConHEYHO CUCTEMEI

64

65

66

Counniie. DBOIIOLHS
3BE3]]

Mineunsiii [Tyte —
Hama ['amakTuka.
T"anakTukn

Enunas pusmdeckas
KapTHUHA MHUpa

OBILIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

66




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

1. ®usuka, 10 kmacc/ Maxumes I'.4., Byxosnes b.b., Corckuit H.H. on
penakmueit [TapdpentreBoit H.A., N3naTenscTBO «IIpocBemienne»
2. ®usuka, 11 kmacc/ Mskumes I'.4., byxosues b.b., Yapyrun B.M. niox
penakmueit [TapdpentreBoit H.A., U3natenscTBo «IIpocBemienue»
METOJANYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA

1. PommkeBuu A.I1. COopauk 3amay no ¢usuke, 10-11 ki

2. Mapon A.E., Mapon E.A. ®uzuka: Jlunaktuueckue marepuaisl 10
kiacc — M.: Jlpoda,

3. Mapon A.E., Mapon E.A. ®usuka: lunakruueckue Marepuanisl 11
kiacc — M.: Jlpoda,

4. I'pomueBa O.N. YMK: Temarnueckre KOHTPOJbHBIE U
camocToATeNbHbIe padoTsl 10 gusuke 10 k1acc — M.: DK3AMEH

5. I'pomueBa O.1. YMK: Tematuueckue KOHTPOJIbHBIE U
camocToATeNbHbIe padoThl 10 gusuke 11 kmacc — M.: DOK3AMEH

6. ®usuka. 10ki. CamocTosTENbHBIE U KOHTPOJIbHBIE pa00Thl EproTKHH
E.C.

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bubmmoreka LIOK https://urok.apkpro.ru/
https://phys-ege.sdamgia.ru/
https://sdamgia.ru/

https://fipi.ru/

http://www.physics.ru/

http://www .fizika.ru/

http://www.it-n.ru/communities.aspx ?cat_no=5500&tmpl=com
http://marathon.1september.ru/2008-04-03

. http://www.9151394 .ru/projects/arhimed/arhim1/cituo/lab_raboty f.htm
10.http://somit.ru/index_demo.htm

11.https://www.getaclass.ru/

12.https://videouroki.net/

13. https://vpr.sdamgia.ru/

14. https://resh.edu.ru

o I R e N N




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 647030360437668574821219143876024766403350371145
Bnageney CaHHukoBa Onkra HuKonaesHa

OeicTevTened C 27.01.2026 no 27.01.2027



http://www.tcpdf.org

		2026-09-09T11:15:09+0500




