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MNOACHUTEJIbHAA 3ATNMNCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS Ha YpOBHE CpeaHEro oOmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IMIOJIOKCHHW W TpPeOOBaHWN K pe3ylibTaTaM OCBOCHUS OCHOBHOU
oOpa3oBaTeNbHON mporpammel, mpenctaBieHHpix B DPI'OC COO, a Takke ¢ y4éToM
benepanbHOl paboduell MporpaMMbl BOCIIUTAaHHS ¥ KOHILEMIMHM TPENOJaBaHUs Y4eOHOTO
npeamera «®Pusznka» B o0Opa3oBaTelbHbIX opraHm3anusax Poccuiickoit  ®Dexpepanuu,
peayn3yoUIMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanne TporpaMMbel 1O (PHU3HMKE HANpaBIeHO HAa (OPMHUPOBAHHE ECTECTBEHHO-
HAy4YHOH KapTuHBI Mupa oOydatomtuxcsi 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOTO Moixoa. IIporpamma no gusuke cOoOTBETCTBYET
tpeboBanusM ®I'OC COO k miIaHUpPyeMbIM JIMYHOCTHBIM, MPEJAMETHBIM U METaIlpeAMETHBIM
pe3yiapTaTaM OOyueHHus, a TaK)K€ YYUTBHIBAET HEOOXOJMMOCTb pPEaTU3aLUU MEXKIPEAMETHBIX
CBsA3€M (U3MKM C €CTEeCTBEHHO-HAay4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensorcs
OCHOBHbBIE 1I€IM U3y4yeHUs (U3UKH Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBbIE
pe3yinbTaThl OCBOEHHS Kypca (HU3UKU: JIMYHOCTHBIE, MeETalpeIMETHble, NpeIMeTHbIe (Ha
06a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

e [UJaHUPYEMbIE pe3yJbTaThl OCBOEHHUS Kypca (pU3MKu Ha 0a30BOM YpOBHE, B TOM YHUCIIE

MpeIMETHBIE Pe3yabTaThl MO rojiaM O0yYEeHUS;

e cojiep>kaHue yuebHoro npenMera «Pu3nkay no rogam o0ydeHusl.

dusnka Kak HayKa 0 HanboJiee 0OIMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAU€CTBE YI€OHOTO
IpeaMeTa B IIKOJIEe, BHOCUT CYIIECTBEHHBINH BKIJIaJ B CUCTEMY 3HAHUI 00 OKpYXKarolleM MHpE.
[konbHBIE Kypc GU3HKA — CHCTEMOOOpa3yIOIMA JJisi €CTeCTBEHHO-HAYYHBIX YyYeOHBIX
MIPEeIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIE)KAaT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xumueH, ouonoruelt, gusudyeckoi reorpadueir m actpoHoMuen. Vcmonb3oBaHuE W aKTHBHOE
npuMeHeHne (GU3NYECKUX 3HAHUW ONpeleNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJYYEHHUS HOBBIX
MaTepHajIoB C 3alaHHBIMU CBOWCTBaMU U Apyrux. M3yueHue pu3nku BHOCUT OCHOBHOMW BKJIaJl B
(bopMHpOBaHHE €CTECTBEHHO-HAYYHON KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MIPUMEHSTh HAYYHBIM METO/] IO3HAHUS MIPU BHITIOJHEHUH UMU Y4EOHBIX UCCIIEI0OBaHUM.

B ocHoBy kypca pusuku st ypoBHS CpeAHEro o0IIero o0pa3oBaHusl MOJO0XKEH Psij UJIeH,
KOTOpbIE MOKHO PacCMaTpHUBaTh KaK MPUHIHUIIBI €0 OCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepuall U3 BCEeX Pa3leioB (PU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaKk U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HEl MaTepuan Kypca (pu3nku 00beTMHEH BOKPYT
¢busnueckux Tteopuil. Bemymum B Kypce sBusercs (oOpMHUpOBaHHME MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pHH, BEIIECTBE U IOJIE.

Hoes cymanumapuzayuu. E€ peanuzanus npeanonaraeT MCHOJIb30BaHUE TYMaHUTApHOTO
noTeHnuana pu3n4eckoi HayKu, OCMBICTICHHE CBS3H Pa3BUTHUSL (PU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKkXKe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTHYECKUMHU IpoOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kype GU3nku npeamnonaraet 3HakoOMCTBO C HIMPOKUM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHUN N3YUYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peamusyeTcss MOCPEICTBOM BBEAEHUS JJIEMEHTOB COJEpIKaHuS,
MOCBSIIEHHBIX 3KOJIOTMYECKHUM MpoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTHUH, a Takxke 00CyXIeHHUs MPoOJIeM pallMOHAIBHOTO NMPUPOJIOTIONIb30BAaHUS U
HKOJIOTUYECKOH 0€30MMacHOCTH.

CrepxHEBBIMH BJIEMEHTaMHU Kypca (U3UKM Ha YpOBHE cpeaHero oOriero odpa3oBaHus
ABIIAIOTCS (u3ndeckue Teopuu (hopMHUpOBaHME MPEACTABICHUA O CTPYKType HOCTPOCHHS
¢u3nueckoil TeopuH, posu (PyHIAMEHTAIbHBIX 3aKOHOB M TMPUHIMIIOB B COBPEMEHHBIX



MPEJCTAaBICHUAX O IMPHPOJIE, IPAHUIAX MPUMEHUMOCTH TEOPHH, Ul ONMHMCAHHUS €CTECTBEHHO-
HAy4YHBIX SIBJIEHUH U IPOLIECCOB).
CucTeMHO- IS TETbHOCTHBIN MOJIX0/ B Kypce (PU3UKU peau3yercs Mpexkae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIBHON JesITeIbHOCTH oOydatomuxcs. s 6a30Boro ypoBHsS Kypca
($U3UKH — 3TO HCHOJIB30BAHUE CUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB H
nmabopaTtopHBIX paboOT, KOTOphIE B TMporpaMme MO0 (U3NKE OOBEIUMHCHBI B OOMIMI CITMCOK
YUEHHUYECKUX TMPAKTUUYECKUX padoT. BrigeneHne B ykazaHHOM ImepedHe JabopaTOpHBIX padoT,
MPOBOJUMBIX JJISi KOHTPOJS W OLEHKH, OCYIIECTBISICTCS YYaCTHHUKAMH OOpa30BaTEIHLHOTO
mporecca UCX0Is U3 0COOCHHOCTEH TUTAaHMPOBAHMS U OCHaIIeHHs KabuHeta ¢usuku. [Ipu sTom
oOecrieynBaeTcsi OBJIAJCHHE OOYYAIOMIMMUCS YMEHUSMHU TPOBOJIUTH KOCBEHHBIC W3MEPEHUS,
WCCIICIOBAaHUSI 3aBUCUMOCTEH (DM3MYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MIPEUI0KEHHBIX THUIIOTE3.
Bonbmoe BHUMaHuE yAenseTcs PelIeHHIO pacu€THBIX W Ka4eCTBEHHBIX 3a1ad. [Ipu sTom
IUTSL pacU€THBIX 33/1a4 MPUOPUTETOM SIBJISTIOTCS 33]1a4y C SIBHO 3aJIaHHOM (PM3MYECKON MOJIEINBIO,
MO3BOJISIOIINE MPUMEHSTh M3y4YeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasferna
Kypca, TaKk ¥ UHTETPHUPYS 3HAHUS U3 PA3HBIX pa3ienoB. [|Jis KaueCTBEHHBIX 3a7ad MIPHOPHUTETOM
ABIISIIOTCSL 3aJaHUs Ha OOBSCHEHHWE TPOTeKaHWS (U3NYECKUX SBICHUH H TPOIECCOB B
OKpYXarolenl >XKu3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJENM ISl CUTYalldd TMPAKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.
B cootBerctBun ¢ TpeboBanusmu PI'OC COO Kk MaTepuaaIbHO-TEXHUYECKOMY
obecrieyeHnI0 yuyeOHOro mnpoiiecca 0a30BbI YpOBEHb Kypca (M3MKH Ha YpPOBHE CPEIHETro
o0mrero o0pa3oBaHUs JIOJDKEH M3y4aThCsl B YCIOBUSAX MPEIMETHOTO KaOwHeTa (QM3WKHA WIH B
YCIIOBHSIX HHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIa. B xabunete
(bM3UKH TOJDKHO OBITH HEOOXOAMMOE JTa00paTOpHOE 000PYIOBAHUE TSI BBITOTHEHUS YKa3aHHBIX
B IporpamMMe Mo (U3MKE YYEHHUYECKHX MPAKTUYECKUX paboT M JAEMOHCTPalMOHHOE
00opy0BaHUE.
JlemoHcTpalMoHHOEe 00opynoBaHue (opMHpYeTCs B COOTBETCTBUM C HPUHLUIIOM
MUHUMAaJIbHON OCTATOYHOCTH U 00OecreunBaeT MOCTAHOBKY IEPEUYHCIEHHBIX B MpOrpamMe 1o
¢Gu3MKe KIIOYEBBIX JEMOHCTpAlUUN Uil HCCIENOBAaHHUS H3y4aeMbIX SIBJICHHI M IPOIIECCOB,
SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.
JlaGoparopHoe oOopymoBaHUE UIsl YYCHHMYECKUX MPAKTUYECKHX paboT Gopmupyercs B
BHJIE TEMAaTUYECKHMX KOMIUIEKTOB U OOecleynBaeTcsi B pacuéTe OJHOTO KOMILUIEKTa Ha ABYX
oOyuaronuxca. Temarnyeckue KOMIUIEKTHI J1IaDOPATOPHOTO OOOPYIOBAHMS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIOJIb30BAaHUU AHAJIOTOBBIX M IHHU(PPOBBIX MPHUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.
OCHOBHBIMH IEJSIMU U3YyUeHUS (PU3UKHU B 00IIeM 00pa30BaHUM SIBIISFOTCS:
e hopMHupoBaHHEe HHTEpEca U CTpeMJIeHUS OOydaloluxcs K HaydyHOMY H3yYCHHIO
MIPUPO/IbI, Pa3BUTHE UX UHTEIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

epa3BUTHE TMPEJCTABICHUI O HAyYHOM METOJe TMO3HaHuiA U (OPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHHSIM;

¢ hopMHpoBaHNE HAYYHOTO MHPOBO33PEHMSI KaK pe3ylbTaTra U3y4eHHs] OCHOB CTPOCHUS
MaTepuH U (PyHJaMEHTAJIbHBIX 3aKOHOB (PH3UKH;

¢ hopMupoBaHUE YMEHUIN OOBSICHATH SBJICHUS C UCIOJIb30BaHUEM (U3UYECKUX 3HAHUN U
Hay4HBIX JI0Ka3aTeJIbCTB;

e hopMUpOBaHME TPEJICTABICHUNA O PO (PU3MKH JUISI Pa3BUTUS JPYIHMX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHUl.

JlocTikeHne 3TUX Lenel oOecrieunBaeTcs pelIeHHeM CIEAYIOIMX 3a/1ady B Ipoliecce
u3yueHHs Kypca GU3UKU Ha YPOBHE CpelHEro oomiero o0pa3oBaHus:



e IproOpeTeHNEe CUCTEMBbI 3HAHUHM 00 OOUMX (HU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKIIOUAsT MEXaHHUKY, MOJICKYJISIPHYIO (PU3HKY, IIEKTPOAUHAMHUKY, KBAHTOBYIO
(U3UKY U IIEMEHTHI acTPO(PHU3UKY;

e hopMUpOBaHME YMEHHH TPUMEHATH TEOPETUYECKUE 3HAHUS IS OOBSICHEHHS
(GU3NYEeCKUX SBICHUH B MPHUPOAE W JUISI TPHHATUS NPAKTUYECKUX PEIICHUH B
MOBCEIHEBHOM JKU3HU;

® OCBOEHHE CIIOCOOOB pelIeHus pa3InyHbIX 33/]a4 C SBHO 33JaHHON (PU3NYECKON MOJIEIBIO,
3a1ad, IOAPa3yMEBAIOMIMX CaMOCTOSITEIbHOE CO3MaHue (DU3WYECKOH  MOJenH,
aJICKBAaTHOW YCJIIOBHUSIM 3a/1a4U;

e IOHMMaHNE (U3MUECKUX OCHOB M NPUHIIUIIOB ACUCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPeNy;

® OBJIQ/ICHUE METOJIaMU CaMOCTOSATEIBHOIO IUIAHUPOBAHUS U TMPOBEACHUS (PUINYECKHX
SKCIEPUMEHTOB, AaHaIM3a M  UHTEpHpeTanuu  HMHQOpPMAlMH,  ONpeAeseHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO PE3yibTaTa;

® CO3J]aHKME YCJIOBHUM JJIsi pa3BUTHUSI YMEHUH MPOEKTHO-UCCIIEN0BATENIbCKON, TBOPUYECKOM
NEeSITEIbHOCTH.

Ha wmsydyenue ¢usuku (6a30BbII ypOBEHB) Ha YPOBHE CpeaHEro oOmiero obpa3oBaHUs
otBojuTcst 136 wacos: B 10 kitacce — 68 vacoB (2 vaca B Hezenio), B 11 kimacce — 68 yacoB (2
gaca B HEJIEINIO).

[Ipennaraemsiii B mporpamme 1o pusuke nepeueHb J1adbopaTOpHBIX U MPAKTUYECKUX padboT
SIBJISIETCS PEKOMEHIOBAHHBIM, YYHMTEb JI€aeT BBIOOp MPOBEAEHHUS JTa0OPAaTOPHBIX paboT U
OTIBITOB C YYETOM MUHIUBUAYAIBHBIX 0COOEHHOCTEN 00yYaromINXCs.

[IporpamMma Kypca npeaycMaTpuBaeT BHIIOTHEHUE Ta00paTOPHBIX paboT U SKCIIEPUMEHTOB C
MCMoJIb30BaHNEM O60pyﬂ,OBaHI/IF| «Toukn PocTav:
Linpposas nabopatopus RELEON y4deHnueckas (hrsmnka)
ObecnieunBaeT BHINOTHEHNE SKCIIEPUMEHTOB 110 TEMaM Kypca (QHU3HUKH :
BecnipoBoHOM MyIBTHIATYHUK C 6-10 BCTPOCHHBIMHU JIaTYNKAMHU:
Hudposoit natunk remmneparypsl (-40+165C)
udposoit natunk abcomorHoro nasienus (0...700kI1a)
Hatuuk marautHoro mosst (-100...+100 mTn)
Haruuk Hanpspkenus (-2...+2B; -5...+5B; -10...+10B; -15...+15B)
Hatuuk Toka (-1...+1A)
Hatuuk akcenepomerp (+2 g; +4 g; £8 g)
OtnenpHbIe yeTpoiicTBa: USB ocimmtorpad (2 xkanauna, +/-100B)
Axceccyapsi:Kabens USB coennHUTENBbHBIH, 3apsaHoe yCTpoicTBO ¢ kabenem miniUSB, USB
anantep Bluetooth 4.1 LowEnergy, KOHCTpYKTOp AJisi MPOBEACHHUS IKCIIEPHMEHTOB.

[Tpu BeIMOMTHEHNN J1TA0OPATOPHBIX paOOT MIKOIBHUKH 00y4YaroTCs TUIAHUPOBAHUIO U OpraHU3aluu
HKCIEPUMEHTA, CUCTEMAaTHU3aluU U METO/IaM 00pabOTKH Pe3yIbTaTOB U3MEPEHHH, CPAaBHEHHIO
pe3ynbTaTOB U3MEPEHHH, MOTYIEHHBIX ITPH OJUHAKOBBIX M PA3JIMYHBIX YCIOBHUAX SKCIIEPUMEHTA, U
ap. [Ipu moaroToBke K BHITOJHEHUIO JTA00OPAaTOPHBIX padoT ydaliecs caMOCTOSTEIbHO H3yYatoT
pas3IMYHbIE BOIPOCHI, CBSI3aHHBIE KaK C MPOBEJCHUEM (PH3MUECKOr0 IKCIIEPUMEHTA, TaK U C €ro
COZePIKaHUEM.



COLEP>XXAHVE OBYHYEHUA
10 K/T1ACC

Pa3gen 1. ®u3nka n MeTofbl HAYy4YHOIr0 NO3HaHUA
®usuka — Hayka o npupone. Hayunele MeTonpl mo3HaHUsA OKpyxarouiero mupa. Pomib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS IPUPObl. DKCIIEPUMEHT B (pU3HKE.
MonenupoBanue (pU3NYECKUX SBICHHUNA M mporieccoB. Haydnsie runote3sl. Ousndeckue
3aKOHBI ¥ TeOpuH. | paHHUIIBI TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpHHIHMIT COOTBETCTBUS.
Ponp u mecto u3uku B (GOPMHPOBAHMU COBPEMEHHON HAyYHOW KapTHHBI MHpa, B
MIPAKTHUYECKON JIEATEIbHOCTH JIFOICH.
Jlemoncmpayuu
Amnanorosble ¥ IH(PPOBBIE U3MEPUTENBHBIE TPHUOOPHI, KOMIIBIOTEPHBIE AATUUKH.

Pasgen 2. MexaHnka

Tema 1. Kunemamuka

Mexanudeckoe nBwkKeHHE. OTHOCHTEIBHOCTh MEXaHWYECKOTo JABWkeHus. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpPOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MaTepHaIbHON TOYKH, WX MPOEKIMU Ha OCHU CUCTEMBbI KOOpauHAT. CII0OKEHHE MepeMEICHU 1
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJWHEHHOE NBIKEHUE. [ 'paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, TYTH U NIEPEMEIICHUS MATEPUATBHON TOYKH OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxeHue. [[BrkeHWEe MAaTepUATIbHOM TOYKHM IO OKPYKHOCTH C
MOCTOSIHHOM TI0 MOJYJI0 CKOPOCThbIO. YTJOBas CKOPOCTh, JIMHEHHAs cKopocTh. Ilepuon u
yactoTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckne yCTpOMCTBA M IPAKTHYECKOE NPUMEHEHHE: CIUIOMETp, JBHKEHUE
CHaps0B, LIEMHbIE U PEMEHHBIE NTEPEIAUH.

Jlemoncmpayuu

Mogenb cucteMsbl OTCUETA, UILUTFOCTPALIMS KUHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tapenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue aBrxeHus Tena, OpoLIeHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaCHHUS.

Hamnpagnenue ckopocTH py JBUKEHUHU 1O OKPY>KHOCTH.

Vuenuueckuit sxcnepumenm, iabopamopnule pabomet (- C UCMOSIb30BaHMEM 060py0BaHNSA
«Touku Pocta», yupposas nadopatopnsds RELEON , [artuuk akcenepomertp (£2 g; +4 g; £8
Q) , AaTYMK YCHUJIHS, JaTUYUK PACCTOSHUSL.

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEECIICHHS] MTHOBEHHOM CKOPOCTH.

HccnegoBanue  COOTHOIIEHMS ~ MEXAYy  MNYTAMH,  [PONACHHBIMM  TEJIOM  3a
MOCJIEI0BATENbHbIE pPABHBIE IPOMEXYTKH BpPEMEHUM INIPH PABHOYCKOPEHHOM JBKEHUHU C
Ha4aJIbHOU CKOPOCTBIO, PABHOM HYIIIO.

N3yuenune nBUKEHUS IApUKa B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

[Ipunaiun otHocurensHOCTH ['anunes. IlepBoiii 3akoH HeroToHa. MHEpUHaibHbBIE CUCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHuun cynepno3unmu cwi. Btopoit 3akoH HeroTtona pns
MaTepuaNbHOM TOUKHU. TpeTuid 3akoH HproTOHA /1711 MaTepUaibHbIX TOYEK.

3akoH BceMupHoro Tsarotenus. Cuna tskectu. [lepBas kocMuueckasi CKOPOCTb.



Cuna ynpyrocru. 3akoH I'yka. Bec tena.
Tpenune. Buasl Tpenust (mokosi, ckoyibkeHus, kaueHnus). Cusa tpenus. Cyxoe TpeHHE.
Cuna TpeHHsI CKOJIBKEHHUsS U cuiia TpeHus nokos. Kospduuuent tpenns. Cuna COnpoTHUBICHUS
MIpU ABMKEHUU TeJIa B )KUJIKOCTU UJIH Ta3e.
[ToctynaTensHOE U BpallaTelbHOE JBH)KEHUE a0COIIOTHO TBEPAOTO TEa.
MoMEeHT cuiabl OTHOCUTENIBHO OCU BpaileHus. llinedo cunbl. YcinoBusi paBHOBecHs
TBEPAOTO Tela.
TexHuueckre yCTPOMCTBA W MPAKTUYECKOE NPUMEHEHHWE: TMOAIIUITHUKY, IBH)XCHHE
HCKYCCTBEHHBIX CITYTHUKOB.
Jlemoncmpayuu
SIBrienne nHepLUUH.
CpaBHeHuE Macc B3aUMOJICHCTBYIOLIUX TEI.
Bropoit 3akon HeroTona.
Nsmepenue cui.
CrnosxeHue cuil.
3aBUCUMOCTb CHJIBI YIPYTOCTH OT Ae(pOopMaIui.
HeBecomocts. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUH.
CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTHKCHHS.
Ycnosust paBHOBecHs TBEPAOTO Tena. Buasl paBHOBeCHS.
Vuenuuecxuii sxcnepumenm, rabopamoprule pabomoi( C UCMONb30BaHWEM 000pYyL0OBaHNA
«Touku Pocta», uyupposas nadopatopnss RELEON , [latuuk akcenepomertp (£2 g; +4 g; £8
g), MaTYHK YCUIINS, JaTYUK PACCTOSHHUSA.
N3yuenue nBuxenust Opycka o HaKJIOHHOM IJIOCKOCTH.
HccnenoBanue 3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HHMKAIOIIMX B MPY)KHHE U PE3UHOBOM
oOpasiie, oT ux aedopmariuu.
HccnenoBanue ycioBuii paBHOBeCHs TBEPAOIO Tella, UMEIOIIETO OCh BPAILEHUS.
Tema 3. 3akoHbl COXpaHeHUs 8 MEXAHUKE
Nmmynsc MaTepualibHON TOYKH (TeJa), CUCTEMBbI MaTepHalIbHBIX TOYeK. VIMITyIbC CHUIIBI U
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHEeHHs UMITylbca. PeakTHBHOE JBIKEHUE.
PaboTa cunpl. MOIIHOCTE CHJIBL.
Kunernueckass sHeprus mMaTepuaibHOW TOYKU. TeopeMa 00 M3MEHEHMHM KHUHETHYECKOU
SHEpPruu.
[ToTenumanpHas sueprus. [loTeHuuanbHas 3Heprust ynpyro AeopMupOBaHHOM MPYKUHBIL.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.
[loTeHnmanpHple W HENOTEHIUANbHbIE CHIIBL. CBs3b PabOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHHEM MEXaHUYECKOM SHEePTruu CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOM SHEPTUH.
Yupyrue u Heynpyrue CTOJIKHOBEHHS.
Texuuyeckue ycTpoHCTBa U MPAKTHUUECKOE MPUMEHEHHE: BOJOMET, KONEp, MPYKUHHBIN
MUCTOJIET, IBUKEHUE PaKeT.
Jlemoncmpayuu
3aKOH COXpaHEHUS UMITYJIbCA.
PeakTuBHOE NBMXKEHUE.
[Tepexo moTeHIMATBHON PHEPTUHN B KHHETUUECKYIO M 0OpaTHO.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
N3ydyeHne aOCONIOTHO HEYNMPYroro yaapa ¢ TMOMOIIBIO ABYX OJIMHAKOBBIX HHUTSHBIX
MasTHUKOB.
UccnenoBanue cBsi3u pabOThl CHIBI C M3MEHEHHEM MEXaHMYEeCKOW JHEpPruM Tella Ha
MpUMeEpPE PACTSHKEHUS] PE3UHOBOTO HKI'YTa.

Pasgen 3. MonekynsapHasa msmka u TepMognHamMmmKa
Tema 1. Ocrogvl MOIEKYNAPHO-KUHEMUYECKOU Meopun



OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KMHETHUYECKOM TEOPUHU U UX ONBITHOE 0OOCHOBAHUE.
BbpoynoBckoe nBmwxkenue. Huddysus. XapakTep ABMKCHHUS U B3aUMOJCHCTBUS YaCTHI]
BelleCTBAa. MoOJENn CTPOEHUs TIa30B, JKUIAKOCTEH U TBEPABIX T€d M OOBSICHEHHE CBONCTB
BEIIECTBA HAa OCHOBE AITUX Mojeneid. Macca u pazmepbl Mosiekysl. KosimuecTBo Bemiectsa.
[Tocrositnnas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana temneparyp Llenbcus.

Mopnenbs uaeanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-KUHETHUECKONH TEOPHH
ujeanpHOro rasza. AOCOJIIOTHasg TeMmIeparypa Kak Mepa cCpelHeld KHHETHMYECKOM >SHepruu
TEIUIOBOrO JABWKEHHUS dvactul rasa. [llkama temnepatyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpasuenue MenpaeneeBa—Knaneiipona. 3akon Jlanprona. M3ompoiiecchl B UI€aIbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduueckoe mpeacTaBiIeHne H30MPOILECCOB: N30TEPMa,
n30xo0pa, uzobapa.

TexHuueckune ycTpoicTBa U MPaKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomMeTp.

Jlemoncmpayuu

OnpIThl, [OKa3bIBAIOIIME JUCKPETHOE CTPOEHME BeullecTBa, (oTorpaduu MoJeKyln
OPraHNYEeCKUX COCTMHECHUMH.

OneIThl 10 AUPPY3UN KUIKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBHKCHHUSI.

Monens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYIIPHOTO B3aUMOACHCTBUS.

Monens, WUTIOCTpUPYIOLIasi MPUPOTy AABJICHHUS ra3a Ha CTEHKH COCyaa.

OnbIThI, MIUTIOCTPUPYIOIINE YPaBHEHHUE COCTOSIHUS UAEAIBLHOTO ra3a, H30MpPOIIECChI.
Vuenuuecxuii sxcnepumenm, rabopamoprule pabomoi( C UCMONb30BaHWEM 060pyL0BaHNA
«Toukn Poctax», undgposas nabopatopnsa RELEON , [{udpoBoii gatunk Temmeparypsi (-
40+165C), Lludposoit natunk adbcomrorHoro Aaienus (0...700xI1a) .

Ompenenenre Macchl BO3AyXa B KJIACCHOM KOMHAT€ Ha OCHOBE HM3MepeHUH o00béMa
KOMHATHI, JABJICHUS U TEMIEPATYPHI BO3AyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX]1y TApaMETPaMU COCTOSTHUS Pa3peKeHHOTO rasa.

Tema 2. Ocno6bl mepmoouHamuku

TepmonnHamuueckas cucteMa. BHYTpeHHSAsI 3HEpPrusi TEPMOJMHAMUYECKOW CHUCTEMBI U
criocoObl e€ u3meHeHus. KonnyectBo TeroTsl U pabota. BHyTpeHHsIs SHEprusi 0JHOATOMHOTO
UJIeaNbHOTO Ta3a. Buapl Teronepenayu: TEMIONPOBOAHOCTh, KOHBEKIUS, U3JIydeHUE. Y JIelIbHAast
TEINIOEMKOCTD BelecTBa. KolnuecTBo TEMIOTHI IpH TEIUIONEepeaaye.

[Tonsatue 00 ammabGatHOM Tmporiecce. I[lepBbIii 3akOoH TepMoauHaMHKH. [IpuMmeHeHHE
MIEPBOTrO 3aKOHA TEPMOJIUHAMUKH K M3ompolieccaM. [ paduyeckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh poIeccoB B MPUPOJIE.

TennoBsie Mamuubl. [IpuHune! neiicTBus TemaoBbix MamuH. [IpeoOpasoBanust sHepruu B
TEIUIOBBIX MamuHax. Koadduiment noneznoro aeictBus TeroBoil Mammubl. [{ukn Kapho u
ero K03 QUIMEHT MOJIE3HOTO JeHCTBUSI. DKOJIOTUYECKHE MPOOIEMbI TEILIOIHEPT € TUKH.

TexHuueckue YCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE: JIBUraTeilb BHYTPEHHETO
Cropanusi, ObITOBOM XOJIOJUIbHUK, KOHTUIIHOHED.

Jemoncmpayuu

W3meHeHne BHYTpEHHEW SHEPruu Tela MPU COBEPIICHUU pabOTHI: BBUJIET MPOOKH U3
OYTBIJIKM TIOJ ACWCTBHEM CXATOro BO3/yXa, HarpeBaHue >Qupa B JATYHHOU TpyOke MyTEM
TpeHHs (BHUIC0IEMOHCTpAIIHS).

N3menenue BHyTpeHHEH sHEpruu (TeMIepaTyphl) Tela Mpy Terionepeaaye.

OmnpIT 1o agquabaTHOMY PaCHIMPEHUI0 BO3IyXa (OIBIT C BO3AYIIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATENI BHYTPEHHETO CTOPAHUs, PEaKTUBHOTO JIBUTaTEIIsl.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenue yaenbHOM TEIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazosvie nepexoovl



[TapooOpazoBanne u KoHneHcamnus. Vcmapenne wu  kumeHue. AOCONIOTHAsS U
OTHOCHUTEIIbHAS BIAKHOCTh BO3/yxa. HackllmeHHbIN map. YenbHas TEIioTa mapooOpa3oBaHusl.
3aBHCHMOCTH TCMIICPATYpPhbl KUIICHHUA OT OAaBJICHUA.

TBépnoe Teno. Kpucramnmaeckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB KPHCTAJLIOB.
XKunkue xpucramael. CoBpeMeHHble Marepuaibl. IlnaBnenue m kpuctamnuzauus. VY aenpHas
teruioTa riaBneHus. CyOomumarus.

YpaBHeHHE TEIUIOBOTO OasiaHca.

TexHuueckre yCTpOMCTBA M IPAKTHYECKOE NPUMEHEHHUE: TMIPOMETP M IICUXPOMETD,
KaJIOpUMETP, TEXHOJIOI'HU MOJIy4CHUA COBPCMCHHBIX MaTcpuaioB, B TOM qucJie
HaHOMAaTCpHrajioB, U HAHOTCXHOJIOT'UH.

Jlemoncmpayuu

CBoiiCTBa HACHIILIEHHBIX MTAPOB.

Kunenne IIpH MOHMKCHHOM J1aBJICHUU.

CriocoOb1 U3MEPEHUS BIAKHOCTH.

Habnronenue HarpeBaHus ¥ MJIaBiIeHUs KPUCTAIIIMUYECKOTO BELIECTBA.

JleMOHCTpaIms KpUCTaIOB.

Vuenuueckuii  sxcnepumenm, nabopamopmuvle pabomei  ( C WCrosib30BaHVEM
obopypoBaHnsa «Touku Pocta», uupposas nadopatopmsa RELEON , IludpoBoit marumk
temieparypsl (-40+165C), Hudporoit natunk adbcontotHoro aasnenusd (0...700kI1a)

N3mepenue 0OTHOCUTEIHHON BIQXKHOCTH BO3/1yXa.

Pa3gen 4. SnekTpogmHammka

Tema 1. Dnekmpocmamuka

DneKkTpu3anusa Tel. OJEeKTpu4yeckuil 3apsan. JlBa BHAA SIEKTPUYECKUX 3apAJIOB.
[IpoBOTHUKH, AUANEKTPUKH U MOTYIIPOBOIHUKU. 3aKOH COXPAHEHUS AJIEKTPUIECKOTO 3aps/a.

Bzaumoperictue 3apsgoB. 3akoH Kymona. TodeuHblid  37I€KTpUYECKH  3apsjl.
Onektpuyeckoe mosne. Hanpsok€HHOcTh 3nektpudeckoro moss. [IpuHIuUn cyneprno3uuuu
ANEKTpUYECKHUX MoJsiel. JINHUN Hanps>KEHHOCTHU AIIEKTPUYECKOTO MOJIA.

Pabora cumn oamekrpocratmdyeckoro moiia.  [loreHmman. Pa3HOCT,  MOTEHIIMATIOB.
[IpoBOTHUKH U TUAJIEKTPUKHU B AIEKTPOCTATUYECKOM MoJie. JuaaeKTpuieckas MpoOHUIIaeMOCTb.

OnextpoéMkocTs. KonnmeHcaTop. DJeKTpOEMKOCTbh IUIOCKOTO KOHJAEHCATOpa. OJHEeprus
3apsHKEHHOTO KOHACHCATOPA.

Texuuueckue ycTpoilcTBa M MPAKTUYECKOE MPUMEHEHHE: AIIEKTPOCKOII, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAS 3alllUTa, 3a3eMJICHHE 3JEKTPONpPHOOPOB, KOHAECHCATOP, KOMHUPOBAJIbHBIM
armapar, CTpyHHbIN PUHTEP.

Jlemoncmpayuu

YCTpoHCTBO U MPUHIIUIT JCHCTBUS SIEKTPOMETPA.

BsaumoselicTBue Ha3IEKTPU30BAHHBIX TEJ.

DNEeKTpUUECKOe MOJe 3apsHKEHHBIX Tell.

[IpoBOTHUKY B ANIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTH4ecKas 3alluTa.

JIMBIIeKTPUKY B 3JIEKTPOCTATHYECKOM TOJIE.

3aBUCUMOCTh  AJIEKTPOEMKOCTH IJIOCKOTO KOHJEHCaTopa OT IUIONIAJAM ILJIACTHH,
PAcCTOSTHUSA MEKy HUMH U TUAJIEKTPUUECKON POHUIIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

Vuenuuecxuit sxcnepumenm, rabopamopnule pabomer ( C UICNOMb30BaHNEM 060pyA0BaHUSA
«Toukun Pocta», undgposas nabopatopusa RELEON daruunk nanpsxenus (-2...+2B; -5...+5B;
-10...+10B; -15...+15B), datyuk Toka (-1...+1A)

N3mepenue 31eKTpoEMKOCTH KOHJIEHCATOPA.
Tema 2. IlTocmoannwiit 3nekmpuyeckuit mox. Toku é pa3iuunvix cpeoax



DneKTpUYecKuil TOK. YCJIOBHSI CYIIECTBOBAHUS 3JIEKTPUUECKOTr0 TOoKa. MIcTOUHMKM TOKa.
Cuna toka. [TocTosiHHBIN TOK.

Hanpspokenne. 3akon OMma a5 ydacTka LETH.

DneKTpuyecKoe COIIPOTHBJICHUE. VYnensHoe COINIPOTHUBJICHUE BELIECTBA.
[TocnenoBarenpHOE, NAapaUIEIBLHOE, CMEIIAHHOE COEAMHEHHUE ITPOBOHUKOB.

PaGora anekrpudeckoro Toka. 3akoH Jxoyms—JIeHia. MOMIHOCTH 3JEKTPHYECKOTO TOKA.

DNeKTpOABUKYIIasl CUJIa U BHYTPEHHEE CONIPOTUBIICHUE UCTOYHUKA TOKa. 3akoH Oma aiis
MOJIHOM (3aMKHYTO#1) anekTpruyeckoil uenu. KopoTkoe 3amMblkaHue.

DneKTpOHHas IPOBOAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHHSI METAJIOB
oT Temneparypsl. CBEpXIpOBOAUMOCTb.

OnexTpuueckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[HonynpoBoanuku. CoOCTBeHHass W MpHUMECHas IPOBOJUMOCTb IOJYIPOBOAHHUKOB.
CgpoiictBa p—Nn-nepexona. IlomynpoBoIHUKOBbIE TPHUOOPHI.

DOnexTpuuecKuil TOK B pPacTBOpPAaX U paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOJUTHYECKAs
JUCCOITHAIUS. DIIEKTPOJIN3.

OnexTpuueckuil TOK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSATENbHBIN pa3psia. MoJHus.
[Ina3zma.

Texnuueckue ycTpoilcTBa M MNPAKTUYECKOE MPUMEHEHUE: aMIEPMETP, BOJIBTMETD,
peocTar, HMCTOYHHMKH TOKa, 3JEKTpPOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE
npuOOpPHl, TEPMOMETP COIMPOTUBJICHMS, BAKYyMHBIH IHOJ, TEPMHUCTOPbHl U (OTOPE3UCTOPHI,
MIOJIYTIPOBOIHUKOBBIH IMOJ1, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAMpsHKEHUSI.

3aBUCUMOCTh COINPOTUBIICHUS LWIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIAJH
MIOIIEPEYHOI0 CEYEHUSI U MaTepHraa.

CMenranHoe coeIMHEHNE MPOBOJHUKOB.

[Ipsimoe u3MepeHue >aeKTpOABUKYIIEH cuiibl. KopoTkoe 3aMblKaHHE TajJbBAHUYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAUMOCTb BO3AyXa.

OHOCTOPOHHSS TPOBOJUMOCTD AUO/IA.

Vuenuueckuit sxcnepumenm, nabopamopuvie pabomol pabomut (- C UCNOSIb30BAHNEM
obopypoBaHnA «Touku PocTa», undposas nabopatopus RELEON [laruuk nanpsokenus (-
2...+2B; -5...+5B; -10...+10B; -15...+15B), Jaruuk Toka (-1...+1A)

N3yueHne cMeIaHHOro COEJMHEHUS PE3UCTOPOB.

W3mepeHne  JIEKTPOJBIDKYLIEH CHIbl HCTOYHMKA TOKA W €ro  BHYTPEHHEro
COIIPOTHUBIICHUSL.

Habnronenue snexrpoiinsa.

MeXnpeameTHbIE CBSA3U

Nzyuenune xypca ¢usuku 6a3zoBoro ypoBHsS B 10 kiacce OCYLIECTBISETCS C y4ETOM
coJiepKaTelbHbIX MEKIIPEIMETHBIX CBsi3el € KypcaMM MaTeMaTUKH, OWOJIOTHH, XHMUHU,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemnuvie nousmus, CBS3aHHbIE C M3YYEHHEM METOJIOB HAyYHOTO IO3HAHMS:
sBJIEHHE, HAy4HbIM (akT, rumotesa, (usnyeckas BeTUYMHA, 3aKOH, Teopus, HaOIIo/IEHHeE,
9KCIEPUMEHT, MOJIEJIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl YypaBHEHMH, JuHeWHas ¢yHKuus, mnapabona,
runepoosa, ux rpaduKu U CBONCTBA, TPUTOHOMETpUUecKUe (GYHKIHUU: CHHYC, KOCUHYC, TaHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJECTBO, BEKTOpPHl M MX NIPOEKUHUU Ha OCH
KOOPJMHAT, CJI0KEHUE BEKTOPOB.



Buonoeusn: mexannueckoe JBWKEHHUE B JKMBOU mpupone, nudpdy3us, ocMoc, TemIoooMeH
YKUBBIX OpraHU3MOB (BMJIbl TEIIONEPENAUYH, TEIJIOBOE PABHOBECHE), IJIEKTPUUECKUE SIBJICHUS B
YKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BELICCTBA,
MOJIIpHAsi Macca, TEIUJIOBBIE CBOWCTBA TBEPABIX TEJ, KUAKOCTEH M Ta30B, JIIEKTPUUYECKUE
CBOMCTBA METAJIJIOB, AJIEKTPOJIMTUYECKAs] TUCCOLMALNS, TAIbBAHUKA.

TI'eoepaghus: BNaxXHOCT BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonozus: npeodpa3oBaHUE IBUKEHUH C UCIIOJIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHMKE, TOJUIMITHUKHM, MCIIOJIb30BAaHME 3aKOHA COXPAHEHMs MMITyJIbca B TEXHUKE (pakeTa,
BOJOMET U Jpyrue), JBUraTellb BHYTPEHHEro CropaHus, mapoBass TypOuHa, OBITOBOM
XOJIOIUIBHUK, KOHJUIIMOHEP, TEXHOJIOIMH MOJIyYEHUSI COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHCIIE
HAaHOMAaTepUalOB, MW  HAHOTEXHOJIOTMM,  JJIEKTPOCTAaTHYECKas  3allUTa,  3a3€MJICHUE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TNPUHTEpP, AJIEKTpOHArpeBaTelibHble MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE IPUOOPHIL, TAJIbBAHUKA.

11 K/1ACC

Pa3gen 4. DnekTpogmHammka

Tema 3. Maznummnoe none. I1eKmMpPoOMazZHUMHAA UHOYKYUA

IlocrossHHBIE MarHuTHEL. B3amMopgeilicTBHME NOCTOSHHBIX MAarHuToB. MarHuTHOE IIOJIE.
Bexrop marauTHOM MHAYKIMH. [[puHIMT Cyniepno3uiy MarHUTHBIX MOJIeH. JIMHUKM MarHUTHOM
nHayKkuy. KapTrHa nuHui MarHUTHOM WHTYKITUH TIOJIS TIOCTOSIHHBIX MarHUTOB.

MarnuTHOE ToJIe TPOBOJHUKA C TOKOM. KapTWHa NWHMNA WHAYKIIMA MarHUTHOTO TIOJIS
JUTMHHOTO TPSIMOTO MPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOI'O MPOBOJHUKA, KATYIIKH C TOKOM.
OnbiT Opcrena. BzanmoaelicTBue NpoBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOIYJb U HAalPaBJICHUE.

Cuna JlopeHma, e€ Moayib W HampapieHHe. J[BMKeHHE 3apsyKEHHOW 4YacTUIbl B
OJIHOPOJTHOM MarHuTHoM moJie. Paborta cumsl Jlopenna.

SIBieHMEe ANEKTPOMArHUTHOW MHAYKIUU. [IOTOK BekTOpa MarHUTHOMW WHIYKLIHH.
DJIEKTPOABMIKYILAS CUJIa MHAYKIIMU. 3aKOH JIEKTpOMarHUTHOM uuaykuuu dapajes.

BuxpeBoe snexkrpuueckoe ImoJjie. DJIEKTPOABMKYIIAs CUJIa WHAYKIMUA B IMPOBOJHHUKE,
JBHOKYIIEMCS TTOCTYNATEIbHO B OJIHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuo Jlenna.

NHayKTUBHOCTE. SIBl€HHME CAMOMHAYKIIUU. DJIEKTPOABMKYILAS CHUJIa CAMOUHYKIIUH.

DHEePrusi MarHUTHOTO TOJISI KATYIIKA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBbIE MAarHUThI,
3JIEKTPOMArHMTHI, 3JIEKTPOJBUTATENb, YCKOPUTEIN 3I€MEHTAPHBIX YaCTHUILl, UHIYKIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE NEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIMHUY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3aunmopelicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBneHuE AIeKTPOMArHUTHOM UHAYKIIUH.

IIpasuiio Jlenna.

3aBUCHUMOCTD JJIEKTPOABUKYIIEH CHIIBI MHAYKIHMH OT CKOPOCTH HM3MEHEHHUsS MarHUTHOTO
IMOTOKA.

SIBneHne caMOMHIYKIUH.



Vuenuueckuil sxcnepumenm, nabopamoprule pabomoi( C UCMONb30BaHMEM 060py0BaHNSA
«Touku Pocta», ungpposas nadopatopmuss RELEON [larunk nanpsokerns (-2...+2B; -5...+5B;
-10...+10B; -15...+15B), Jaruuk Toka (-1...+1A) , OtnensHbie ycrporictBa: USB ocrmmorpad (2
KaHaza, +/-100B) .

N3yuenne MarHuTHOTO I0JIsI KaTYIIKU ¢ TOKOM.
HccenenoBanue AeCTBUSA TOCTOSIHHOIO MArHATA HA PAMKY C TOKOM.
HccnenoBanue sABIICHUS dJI€KTPOMArHUTHOM MHIYKIIMH.

Pasgen 5. KonebaHna 1 BOSHbI

Tema 1. Mexanuueckue u 31eKmpoMacHUmMHbvle KONEOAHUSA

KonebarenbHast cucrema. CBoOOJHBIE MexXaHMuYeckue Kojebanusa. [‘apMoHuueckue
konebOanus. Ilepuon, wacrora, ammautyga U (asa koneOaHui. [IpyXKMHHBI MasTHUK.
Marematnueckuil MasTHUK. YpaBHEHHE rapMOHHUYecKuX Kosiebanuil. [IpeBpaienue sHepruu
IIPY FapMOHUYECKUX KOJIeOaHUSX.

Konebatenbupiii koHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUSI B HJI€AJTLHOM
KojeOaTeNbHOM KOHType. AHAJIOTUsS MEXKIy MEXaHWYeCKUMU U DIIEKTPOMArHUTHBIMU
konebanusMu. @opmyna ToMcoHa. 3aKOH COXpaHEHHS SHEPTUU B UACATBHOM KOJeOaTelbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromuXx KojieOaHUSX. BBIHYKIEHHbIE MEXaHHYECKHEe KoJieOaHMUs.
Pe3onanc. BeiHyXI€HHBIE 2JIEKTPOMAarHUTHBIE KOJeOaHUsl.

[Iepemennsblii TOk. CHHYCOMJANBHBIM ITEPEMEHHBIM TOK. MOITHOCTH MEPEMEHHOTO TOKA.
AMIUTUTY/IHOE U IEHCTBYIOIIEE 3HAUYEHUE CUIIBI TOKA U HAIIPSHKEHUS.

Tpanchopmarop. IlpomsBoacTBo, mepegada W MOTpPeOSCHUE SICKTPUUYECKON DHEPTHUU.
OKOJIOTMYECKME PHUCKH NPU NPOU3BOACTBE 3JeKTpod3Hepruu. KynbTypa wHcCHosib30BaHuUs
AEKTPOIHEPI MU B IOBCEAHEBHOM KU3HU.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: JJIEKTPUYECKUU 3BOHOK,
re€HePaTop NEPEMEHHOTO TOKA, JIMHUHU AIEKTPOIepeaay.

Jlemoncmpayuu

HccnenoBanue napamMeTpoB KosieOaTeNIbHOM cUCTeMbI (NIPYKUHHBIA UM MaTeMaTHYeCKUN
MasITHUK).

HabGnrogenue 3aryxaromux KojieOaHuH.

HccnenoBanue cBONMCTB BBIHYKICHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJIEOAHHUS.

OcmwnorpaMmbsl — (3aBUCMMOCTA  CHJIBI  TOKa W HANpsOKEHUST OT BpPEeMEHH) s
AIIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc npu mnocnenoBaTeIbHOM COEOUHEHUU PE3UCTOPa, KAaTYyIIKHM WHAYKTUBHOCTH U
KOH/JIEHCATopa.

Mogenb TMHUAN 3IEKTPOIepeaayuH.

Vuenuueckuii sxcnepumenm, rabopamopnwle pabomoi( C UCMONb30BaHWEM 060pyL0BaHNSA
«Toukn Pocta», umdgposas nabopatopnsa RELEON Jlaruuk nanpsokenus (-2...+2B; -5...+5B;
-10...+10B; -15...+15B), laTuuk Toka (-1...+1A) , Otnensuble ycrpoiictBa: USB ociuuiorpad (2
kaHaia, +/-100B) .

HccnenoBanue 3aBUCUMOCTH NIEpUOJIa MAJIbIX KOJIeOaHU Ipy3a Ha HUTH OT JUIMHBI HUTU U
Macchl Tpy3a.

HccnenoBanne mnepeMEHHOro TOKAa B ILENM M3  IOCIENOBATENIIBHO COEAUHEHHBIX
KOHJIEHCATOPa, KaTylIKN U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUNHblE 60IHb



MexaHnnyeckue BOJIHbI, yciI0BUs pacnpoctpaHeHus. Ilepuoa. CkopocTs pacrpocTpaHeHUs]
u januHa BoyHBL. [lomepeunsle W TMpoAoJbHBIE BoOJIHBL MHTepdepenuus u audpakius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I pomKkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DONEKTPOMarHUTHHIE BOJHBI. YCJIOBMSI M3IYyYEHMS SJIEKTPOMArHUTHBIX BOJIH. B3anmHas
opueHTanusi BeKTopoB E, B, V B snexkrpomarnutHoi BojHEe. CBOWCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXXCHHE, TMpeIOMIICHHEe, Toysgpu3anus, audpaknus, uaTepdeperuus. CKOpocTh
AJIEKTPOMArHUTHBIX BOJIH.

[kana 3M€KTpOMAarHUTHBIX BOJIH. [IpUMeHEHHEe AJIEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHIMIIBI paIuOCBA3U U TeJIEBUACHUS. Pagronokanusi.

DNEeKTPOMarHUTHOE 3arps3HEHNE OKPYKAIOLIEH CPebl.

TexHuueckne yYCTpOWCTBAa M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJbHbIE HHCTPYMEHTHI,
yIbTPa3ByKOBasi JUArHOCTHKA B TEXHUKE W MEIUIIMHE, pajap, paJuoNpUEMHUK, TEJIEBU30p,
anTeHHa, tenedon, CBY-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTpaHEHUE TOTIEPEYHBIX U MPOJIOJIBbHBIX BOJIH.

Konebmtomieecs Teno kak HCTOYHHK 3BYKa.

Habmtonenue orpaxkeHus U IpeaoMIIeHUS] MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHny u AMPpakiiny MEXaHUUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

Habmionenue cBsSI3M T'pPOMKOCTH 3ByKa W BBICOTBI TOHAa C aMIUIUTYIOW M YacTOTOU
KoJIeOaHUH.

HccnenoBanue  CBOMCTB — DJIEKTPOMAarHUTHBIX  BOJH:  OTpPaXK€HHE, MPEJOMIICHHE,
noJsipu3anys, Judpakius, THTepdepeHITns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsiMmonuHeliHOe pacnpoCcTpaHEHUE CBETa B OJTHOPOJHOM Cpejie.
JIyd cBeta. Toue4yHBII ICTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHHUs cBeTa. [locTpoeHHe M300paKEHUN B TIOCKOM
3epKaje.

[Ipenomnenne cBeTa. 3aKOHBI MPENOMIICGHHS CBeTa. AOCOJIOTHBIA  TOKa3aTellb
npenomienus. IlonmHoe BHyTpeHHee oTpakeHue. IIpenenbHbBI Yroja MHOJHOTO BHYTPEHHETO
OTpaKEHHUS.

Jucnepcus cera. CroxkHbINA cocTaB Oenoro ceera. L[Ber.

Cobuparonue u paccewBaromiye JHH3bL. ToHkas nuH3a. DOKyCHOE paccTosHUE U
ONTHUYECKas CHJIa TOHKOU JUH3bIL. [locTpoeHne n3o0paxkeHui B cCOOUPAIONINX U PACCEUBAIOIINX
nuH3ax. GopMyna TOHKOU JIMH3BL. YBEIUYEHHE, JaBAeMOE JIMH30H.

[Ipenensl MPUMEHUMOCTH T€OMETPUIYECKON OTITUKH.

BonnoBas onrtuka. WuTepdepeniuss cBera. KorepeHTHble HCTOYHUKU. Y CIIOBUA
HaOIO/ICHUS] MAKCHUMYMOB 1 MUHUMYMOB B HHTEP(PEPEHIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakuuss  cBera. [udpakuuonnas pemérka. YcinoBue HaOMIOACHHUS TIJIaBHBIX
MaKCHUMYMOB TP TaICHUU MOHOXPOMATHUYECKOTO CBETa Ha AU(PPAKIUOHHYIO PEHIETKY.

[lonspu3zanus ceera.

Texnudeckue ycTpoWcTBa W MPAKTUYECKOE MPHUMEHEHHME: O4YKH, JIyna, (oToammapar,
MPOEKIIMOHHBIM  ammapar, MHUKpPOCKOI, TEJECKOI, BOJOKOHHAs OMNTHKA, IU(pPaKIHOHHAS
pemeéTKa, MoJsIpou.I.

Jlemoncmpayuu

[IpsimosMHENHOE pacHpOCTpPaHEHUE, OTPAXEHHE M IpejJoMiieHue cBera. OnrTuyeckue
pUOOPHL.

ITonHoe BHYTpeHHEE OTpakeHHe. Moenb CBETOBOAA.



HccnenoBanue cBOWCTB N300pakeHUH B JTMH3aX.
Moienu MUKPOCKOIIa, TeIEeCKOIa.

Habmonenne naTepdepeHum cBera.

Hab6monenue nudpakiuu ceera.

Habmonenue nucnepcun cBera.

[TomydeHune crekTpa ¢ MOMOIIBIO IPU3MBI.
[Tonyuenue cnekTpa ¢ HOMOUIBIO AUPPAKIIMOHHON PEIIETKHU.
Habnronenue nmossipu3anum cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi
W3mepenne nokaszares IpeioMIICHHUS CTEKIA.
HccnenoBanue cBOWCTB N300pakeHU B JTMH3aX.
HaGnronenue aucnepcun cera.

Pasgen 6. OCHOBbI cneunanbHOM TeOPUN OTHOCUTENIbHOCTY
['panuubl MPUMEHMMOCTH KIIACCHYECKOM MeXaHWKH. [locTynmarel cnenuanbHOM TEOpHH
OTHOCUTEIBHOCTH: HWHBApPUAHTHOCTh MOJYJd CKOPOCTH CBE€Ta B BaKyyme, MPHUHIUII
OTHOCHUTEIBLHOCTH DHHIIITEHHA.
OTHOCHUTENBHOCTH OJJTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILICHUE JJITMHBI.
OHeprus ¥ UMITYJbC PEISITUBUCTCKOM YaCTHUIIBI.
CBs3b MacChl C SHEPTrUEl U UMITYJIbCOM PESITUBUCTCKON YaCTHUIIbI. DHEPIrUs MOKOSI.

Paspgen 7. KBaHToBas hm3nka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®dotonbl. ®opmyna [Inmanka cBsi3u SHEPTUH (POTOHA C €r0 YACTOTOW. DHEPTUS U UMITYJIBC
dhoToHa.

OtkpeiTne u wucciaenaoBanue Goroddpdekra. Onbitet A. . CronetoBa. 3aKOHBI
dbotorddekra. YpaBuenue DitnmreitHa as hotodddekra. «KpacHas rpanuma» Gorodddekra.

JlaBnieaune cBeta. OnbrTel I1. H. JleOGenena.

XUMHYECKOE IEUCTBUE CBETA.

Texuuueckue ycTpoiicTBa M NIpaKTHUECKOE NpuUMEeHeHHe: (PoToaneMeHT, (OTOAATUUK,
coJIHeYHast OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®doTo3(PeKT Ha yCTaHOBKE C IIMHKOBOU TJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETo GoTodddexTa.

CBeTOINOI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OnbiTel Pesepdopna mo paccesuuto o -uactuil. [lnanerapnas
mozens aroma. [loctynatel bopa. M3nyuenue u nornomieHne (GOTOHOB MpU MEPEXoje aroma ¢
OJIHOTO YpPOBHSI 3HEpruu Ha napyroil. Buabl cnektpoB. CHeKTp ypOBHEW 3HEprum aroma
BOJIOpOJA.

BonnoBble cBolicTBa yactull. Bosnsl ne bpoiinsa. KopnyckynsipHO-BOJIHOBOH Tyaan3M.

CHOHTaHHOE U BBIHYXICHHOE U3TydEHHE.

TexHuueckre yCTpOICTBA W TNPAKTUYECKOE NPUMEHEHHUE: CHEKTpPaJIbHBbIM aHau3
(ciekTpockom), Ja3ep, KBAHTOBBI KOMIIBIOTED.

Jemoncmpayuu

Mopens onbita Pezepdopna.

Ornpenenenue JUIMHBI BOJHBI Jla3epa.

Habmoienne nuHeHyaThIX CIIEeKTPOB M3ITyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul



Habmroienne TMHEHYaToro CeKTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXKHOCTH  CTPOEHHUS  sjpa. OTtkpbiTHE
panmoaxktuBHOCTH. OnbITE Pe3epdopaa mo onpeneneHuio cocraBa pauoakKTUBHOTO M3IIyYCHHS.
CoiictBa anb(da-, 6era-, raMmma-u3aydeHus. BiusHue painoakTUBHOCTH HA KHUBBIE OPraHU3MBI.

OtkpbiTue npoToHa W HeillTtpoHa. HyknonHas moxens sapa ['eiizenOepra—liBanenko.
3apsin anpa. MaccoBoe uucio sjapa. M3oTormnsl.

Anbda-pacniag. DIEKTPOHHBIA W MO3UTPOHHBIA Oera-pacman. ['amma-m3inydeHue. 3akoH
PaZvoaKTUBHOTO pacmaja.

DHeprus cBSI3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JleekT Maccsl sapa.

SnepHble peakuuu. Jlenenye U CUHTE3 SEp.

Anepusiii  peaktop. TepmosinepHblii cuHTe3. IIpoGieMbl M NEpCHEKTUBHI  SACPHOU
SHEPreTUKU. JKOJIOTUYECKUE aCEeKThl AEPHOI SHEPTreTHUKU.

OnemeHTapHble yacTUllbl. OTKpPHITHE MO3UTPOHA.

Merto1b1 HAONIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHUL.

®dyHaMeHTaIbHble B3auMoieiicTBus. EqMHCTBO (pu3nueckoi KapTUHbBI MHpa.

Texnuueckue ycTpoHCTBa M MPaKTHUYECKOE MPUMEHEHHUE: JA03MMETp, kamepa BuibcoHa,
SIEPHBIN peaKkTop, aToMHast OomoOa.

Jlemoncmpayuu

Cy€TunK HOHU3UPYIOUIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamoprvie padbomul

NccnenoBanue TpekoB 4acTull (1o TOTOBBIM GoTorpadusim).

Pasgen 8. 9n1eMeHTbl aCTPOHOMMUN N aCTPOIN3NKIN

OTtanbel  pa3BUTUA acTpoHoMuu. [lpuknagHoe W MUPOBO33PEHYECKOE 3HAYCHHE
ACTPOHOMMUHU.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, sipKue 3BE3/IbI, TUIAHETHI, KX BUIUMOE JBUKEHUE.

ConHevyHas cucTemMa.

Counnne. ConHeuHas akTUBHOCTh. Mcrtounuk sHeprum CosiHma W 3BE3A. 3BE3IBI, HX
OCHOBHBIC XapaKTePUCTHKU. JlHMarpamMma «CHEKTpaJdbHbIA KJIACC — CBETUMOCTBY». 3BE3[IbI
IJaBHOM MOCIEAOBATEILHOCTH. 3aBHUCHMOCTh «Macca — CBETUMOCTBY [Jisd 3BE3J TJIaBHOM
MoCJIeI0BAaTeIbHOCTU. BHyTpeHHee crpoeHune 3BE31. CoBpeMEHHbIE NPEACTaBICHHUS O
MPOUCXO0XKACHUU 1 BOJIIOIMU COJIHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3.

Muneunsiii [IyTe — Hamia ["anaktuka. [lonoxxenue u auxkenue Comnnua B ["anaktuke. Turbl
rajakTuk. PaguoranakTuku u kBazapbl. YEpHbIE BIPHI B siApax rajakTHK.

Bcenennas. Pacmupenune Bceenennoil. 3akon Xa0O6na. Pa36eranue ramaktuk. Teopus
Bosbmoro B3peiBa. PennkroBoe uzinyyeHue.

MacmtabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepeménnpie mpo6ieMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

Habmronenust HeBOOPYKEHHBIM TJ1a30M C UCIHOJB30BAHUEM KOMIBIOTEPHBIX MPUIOKEHUIMA
JUI OTIpeJIeNIEHUs TIOJI0KEHUSI HEeOECHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIEC CO3BE3/IHS
CeBepHOro nojymapus u sipKue 3BE3/IbI.

Ha6monenus B Teneckon Jlynsl, mianer, Mneunoro I[lyrtu.

O606LLatoLLee NOBTOPEHME

Ponp ¢u3uku u acTpoHOMHHM B DKOHOMHUYECKOW, TEXHOJOTHMYECKOW, COIMAbHOW U
ITHYECKON cdepax MesATeNbHOCTH 4YeNOBeKa, pOib W MeCcTOo (UMK U acCTPOHOMHUHU B
COBPEMEHHOW Hay4YHOW KapTHHE MHpA, POJb (U3MYECKON Teopu B (QOPMHUPOBAHUU
MIpeJICTaBICHUI 0 (PU3UUYECKOI KapTUHE MUPa, MECTO (PU3NYECKOM KApTUHBI MUPa B OOIIEM PSIY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABICHUN O PUPOJIE.

MexXnpeaMeTHble CBSI3U



Wzyuenne kxypca ¢usuku 6a3zoBoro ypoBHS B 11 Kiacce OCYyIIECTBISICTCS C y4ETOM
COJIepKATENbHBIX MEKIPEIMETHBIX CBSI3€H C KypcamMH MaTeMaTUKH, OWOJIOTHH, XUMHH,
reorpaduu ¥ TEXHOJIOTHUH.

Mesicnpeomemnusie nouamus, CBS3aHHBIE C HM3YYEHHEM METOJIOB HAayYHOTO ITO3HAHMS:
SBJICHUE, Hay4YHbId (akt, rumore3a, Qu3uveckas BEIMYMHA, 3aKOH, TEOPHs, HAOIIOJCHUE,
AKCIEPUMEHT, MOJIEJIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: penieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPHUUECKUE (YHKIIUH: CHHYC,
KOCHUHYC, TaHIE€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPbl M HX
MPOEKIIMM Ha OCH KOOPIHMHAT, CIIOKEHHE BEKTOPOB, NMPOW3BOJHBIC JIEMEHTAapHBIX (DYHKIHWH,
MIPU3HAKU NI0J100US TPEYTOJIbHUKOB, OIIPE/IETICHHE TUIOIAaIU IUIOCKUX Uryp U o0bEMa Ted.

buonozus: snekrpuyeckue sBIEHUS B XUBOM NpUpoje, KojeOaTelbHbIE JIBUKEHUS B
KUBOHM NpUpoJie, ONTUYECKHE SIBJICHHUS B JKMBOM Mpupoje, ACUCTBUE paJvallud Ha >KUBbIE
OpraHU3MBlI.

Xumua: CTpOEHHE AaTOMOB M MOJIEKYN, KpUCTaJLIMYecKash CTPYKTypa TBEPHABIX Tell,
MEXaHHU3Mbl 00pa30BaHUsl KPUCTAJUIMUECKOHN PElIETKH, CIIEKTPaJIbHBIN aHaIu3.

l'eocpagpus: MarHUTHBIE TOJIIOCa 3€MJIH, 3aJIEKU MAarHUTHBIX PyZ, (POTOCHEMKA 3€MHOMN
MTOBEPXHOCTH, IIPEJCKA3aHNE 3eMIIETPSICEHUH.

Texuonoeus: TMHUM DIEKTPOIIEpeIay, TeHEpaTOp MEPEMEHHOr0 TOKa, 3JIEKTPOJIBUTATEb,
WHIYKIIMOHHAs Te4b, pajap, paJuoONpuUEMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-meus,
MIPOEKIIMOHHBIH ammapar, BOJIOKOHHAsI OTITHKA, COJIHEYHAsI Oartapes.



NNAHNPYEMBIE PE3YJIbTATbl OCBOEHUA MPOIMPAMMBbBI MO ®N3NKE HA
YPOBHE CPEAHEIO OBLWEIMO OBPA3OBAHUA

OcBoenne yuebOHOro mpeamera «Du3uka» Ha ypoOBHE CPETHEr0 OOIIero oOpa3oBaHUs
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOIMX  JIMYHOCTHBIX,
MCTAIIPCAMCETHBIX U IPCAMETHBIX O6pa30BaTeJII)HI>IX PE3YyIbTATOB.

NIMYHOCTHDbIE PE3YJIbTATDI

JIM9HOCTHBIC PE3yIbTaThl OCBOCHHUS yueOHOro mpeamera «Du3uka» JODKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TO3WTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAWIIMOHHBIM IICHHOCTSM POCCHUHCKOTO  OOIIeCTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE Peai3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaXkgaHCKoro BOCMUTaHUA:

COPMHUPOBAHHOCTh T'PAKIAHCKOW TO3UIMH  OOYYArOIIErocsl Kak aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUIIUOHHBIX OOIICUEIIOBEYSCKUX TYMAHHUCTHYECKUX W JIEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JISATCIIBHOCTh B HMHTEpEcax TPakJIaHCKOTO OOIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEeIILHOW OpraHU3aIiH;

YMEHHE B3aMMOJICHCTBOBATh C CONUAJIBHBIMA HWHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKIUSAMHI ¥ Ha3HAUYEHUEM;

TOTOBHOCTb K TYMaHUTApHOM U BOJOHTEPCKON NESTEIbHOCTH;

2) NnaTpmoTUYECKOro BOCNMnUTaHNA:

c(hOpMUPOBAHHOCTh POCCUICKOMN TPaXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

LIEHHOCTHOE OTHOIIEHHWE K TOCYAApCTBEHHBIM CHMBOJIAM, JOCTH)KEHHUSIM POCCHHCKHX
Y4E€HBIX B 00J1aCTH (PU3UKHM M TEXHUKH,

3) AyXOBHO-HPABCTBEHHOI0 BOCMUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAllMI0 U NMPUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTHPYSIChH
Ha MOpaIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B JESITEILHOCTU YIEHOTO;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO OYAyIIEro;

4) ACTETUYECKOIO BOCINMUTaAHUA:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIIOUasi 3CTETUKY HAYYHOT'O TBOPYECTBA, MPUCYILETO
¢buznueckoit HayKe;

5) TPYA0BOro BOCMUTAHUS:

WHTEpEeC K pa3iaudHbiM cdepaMm mTpodecCHOHATBHONW JEesITeNbHOCTH, B TOM YHUCIE
CBS3aHHBIM C (DU3UKOW W TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIK BbIOOP Oymyiieit
npodeccuu U peanr3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTHh K 00pa30BaHUIO MU CaMO0Opa30BaHUIO B 0OnacTu (pU3MKK Ha
MPOTSHKEHUH BCEH KU3HU;

6) 9KOJ/10rmyeckKoro BoCnnTaHuA:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYPhl, OCO3HAHHE TJI0OATBHOTO XapakTepa
AKOJIOTHYECKUX MPOOIEM;

IUTAHUPOBAHUE W OCYIIECTBIICHUE JIEHCTBUI B OKpYKAIOIIEH cpele Ha OCHOBE 3HAHUS
1eei YyCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;

paciiupeHue OMbITa JAEATEIbHOCTH OSKOJOTHYECKON HAMpaBICEHHOCTH HAa OCHOBE
UMEIOIIUXCS 3HAHHUM 10 (PU3UKE;

7) LEHHOCTW HAay4YHOr0 NO3HAHWS:



C(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3HUECKON HAYKH;

0CO3HAHME IICHHOCTU HAYYHOW AEATEIbHOCTH, TOTOBHOCTH B IPOLIECCe M3YUCHHS (DPU3UKU
OCYIIECTBIISTH MPOEKTHYIO U UCCIIENOBATEIBCKYIO ACATEIbHOCTh MHANBUIYAILHO U B TPYIIIIE.

METAMNPEOMETHbBIE PE3Y/IbTATDI

Mo3HaBaTeNbHble YHUBEPCA/IbHbIE YYeOHble AeACTBUSA
BasoBble nornyeckme AecTBUS:

CaMOCTOSTENIEHO (OPMYIIMPOBATh M AaKTYyaJH3UPOBATH MPOOIEMY, paccMaTpuBaTh €&
BCCCTOPOHHC,

ONPpCACIIATDh LUCIIN ACATCIBHOCTH, 3alaBaTh MapaMETPbl U KPUTCPUU UX JOCTHUKCHUS,

BBIABJIATH 3aKOHOMEPHOCTU U IMTPOTUBOPCUUA B PACCMATPHUBACMBIX (1)I/ISI/I‘I€CKI/IX SIBJICHUAX

pa3pabaThIBaTh IUIaH PEIICHUs TPOOIEMBbI C YUETOM aHAIN3a UMEIONIUXCSI MaTepUaIbHbIX
1 HEMAaTEPHUAILHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B ACATCIIBHOCTb, OLICHUBATH COOTBCTCTBUC PEIYIIBTATOB MLCIIAM,
OLCHUBATb PUCKU HOCJ’IGI[CTBI/Iﬁ JCATCIIbHOCTH,

KOOPJIMHUPOBAaTh M BBINOJHATH PAOOTYy B YCJIOBHSIX pPEaJbHOT0, BHUPTYalIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICUCTBUS;

pa3BUBaTh KPEATUBHOC MBIIIJICHUEC IIPU PCIICHUHN JKU3HCHHBIX HpO6J'IeM.

BasoBble nccnegoBaTeNbCKMe AeCTBUS:

BJIaICTH HayllHOfI TepMHHOHOFHefI, KIIFOYEBBIMU TITOHATHUAMU WU METOOAMU (1)I/I3I/IquKOI71
HAYKH;

BJIaJIETh HaBBIKAMHU Y4YEOHO-HCCIICOBATEIBCKON M MPOCKTHOM NEATEILHOCTH B 00JacTH
(1)I/ISI/IKI/I, CIIOCOOHOCTBIO Y TOTOBHOCTBIO K CaMOCTOATCIIbPHOMY ITOMCKY MCTOJOB PCIICHUA 3ada4
(1)I/ISI/I‘IGCKOFO CoACpKaHus, MPUMECHCHUIO PA3JIMYHBIX METOJOB ITO3HAHNA

BJIQJICTE BUAAMHU JACATCIBHOCTH II0 IIOJYUYCHHUIO HOBOI'O 3HAaHHMA, €ro HHTCPIIPETAlNH,
npeoOpa3oBaHUI0 W TMPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX CHUTyallMsiX, B TOM YHCIE MpHU
CO3/ITaHUU Y4EOHBIX IPOCKTOB B 00JaCTH (HU3UKH;

BBIABJIATE INPUYUHHO-CIICACTBCHHBIC CBsA3HM MW aAKTyaJIM3HUPOBAThH 3ajady, BBIJABUI'ATh
TUIoTe3y eé pE€IICHNsA, HAXOJUThb AaprymMeHTbl I O0Ka3aTClIbCTBa CBOHUX YTBep)I(,I[eHI/Iﬁ,
3aaaBaThb NapaMETPbl U KPUTCPUH PEHICHUSA

AHAJIIM3UPOBATE IOJYYCHHBIC B XOJA€ PCIICHHA 3adadyd PpeEe3ylbTaTbl, KPUTUYCCKU
OLCHUBATh UX JOCTOBCPHOCTH, IIPOTHO3UPOBATH N3MCHCHUC B HOBEIX YCIIOBHAX;

CTaBUTh N (bOpMy.]'II/IpOBaTB CcOOCTBEHHbBIE 3aJa4u B O6p330BaTeJIBHOI>'I JACATCIIBHOCTH, B
TOM YUCJIC ITPU U3YUYCHUU (1)I/IBI/IKI/I;

AaBaTb OUCHKY HOBBIM CUTYyallUsAM, OLICHHUBATH npno6peT € HHBIN OIIBIT,

YMCETh IIEPCHOCUTL 3HAHUA I10 (1)I/I3I/IK6 B IIPAKTUYCCKYIO 00J1aCcTh KHU3HCOACATCIBHOCTH,

YMCETb UHTCTPUPOBATH 3HAHUSA U3 PA3HBIX IIPECAMCETHBIX O6J'IaCTeI‘/'I;

BbIABUI'aTb HOBBIC UJICH, IIpCAJIaraTb OPUIMHAJIBHBIC ITIOAXO0Abl U PCIHICHU A,

CTaBUTH HpO6J'ICMbI " 3a1a4y, JOIMMYCKAOIMNEC AJIbTCPHATUBHBIC PCIICHUA.

PaboTa ¢ nHjopmauuei:

BJIAJICTb HAaBBIKAMH TIOJIYYCHUSA I/IHq)OpMaI_II/II/I (I)I/BI/I‘IGCKOFO COJACpKaHud U3 MCTOYHHUKOB
Ppa3HbBIX THUIIOB, CaMOCTOATCJIBHO OCYHICCTBJIATH IIOUCK, daHAJIIM3, CHUCTCMATU3AIUI0 U
MHTEpHpeTanuio HHOpMaIMK PA3TUYHBIX BUJIOB U ()OPM NPEICTaBICHUS;

OLCHUBATH JOCTOBECPHOCTDH I/IH(i)OpMaI_II/II/I;

HCIIOJIb30BATHL CPEACTBA I/IH(i)OpMaI_II/IOHHBIX U KOMMYHHUKAIIUOHHBIX TEXHOJOTHM B
pCHICHUHN KOTHUTUBHBIX, KOMMYHHUKATHUBHBIX W OPraHU3allMOHHBIX 3aJiaqd C COGJ’IIOI[GHI/IGM
Tpe60BaHPIﬁ SPTOHOMHKHU, TCXHUKU 663OHaCHOCTI/I, THMT'UCHBI, pecypcoc6epe>KeHI/15{, IMPaBOBBIX U
9TUYCCKUX HOPM, HOpM HH(I)OpMaHHOHHOﬁ 6C3OHaCHOCTI/I;



CO3/1aBaTh TEKCThl (DM3MYECKOTO COACPKAaHHS B pPA3IMYHBIX (Qopmarax ¢ y4E€Tom
HazHauyeHUs WHPOpPMALMM W LEJNEeBOM ayAMTOpUH, BBIOMpaAs ONTUMAIBHYIO (QOpMYy
MPEJCTABICHHUS U BU3yaTH3alIHU.

KoMMyHMKaTUBHbIE YHMBEPCa/IbHbIE YUYebHble JeNCTBUS:

OCYIIECTBIISTH OOIEHHE HA YpOoKaX (PU3UKU U BO BHEYPOUHOU JIEATEILHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOH(IUKTHBIX CUTYallMi U CMAr4aTh KOHQIUKTHL;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHHUS C MCIOJB30BAHUEM S3BIKOBBIX
CPEICTB;

[IOHUMAaTh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON U HHIUBUIYAIbHON pabOThI;

BBIOMpATh TEMATHKy M METOIbl COBMECTHBIX NEHCTBHU € y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEN KaKJIOTO WICHA KOJUIEKTUBA,

IIPUHAMATh LM COBMECTHOM JEATENbHOCTH, OPraHHU30BBIBATH M KOOPAUHUPOBATH
JNEUCTBUA MO €€ NOCTMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, PACHPENENATh POJH C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaYeCTBO CBOETO BKJIAJa U Ka)JOI'0 YYaCTHMKA KOMAaHJbl B OOIIMNA pe3ysibTar
10 pa3pabOTaHHBIM KPUTEPHUSIM;

IpeJIaraTb HOBBIE ITPOEKTHI, OLICHUBATh WJEH C MO3WLMU HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh IO3UTHBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CHTYalMSX,
MPOSIBJIATH TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM.

PerynaTuBHble YHUBEpPCasIbHble YYeOHble encTBUSA
CamoopraHusaums:
CaMOCTOSITEIPHO OCYIIECTBIIATh IMO3HABATEIBHYIO NEATEIbHOCTh B oOjacTu (pu3uku u
ACTPOHOMHUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEIHHO COCTABJIATH IUIAH DPEIICHHsS] PAacUYETHBIX M KAUYEeCTBEHHBIX 3ajad, TUIaH
BBITIOJTHEHUSI TIPAKTUYECKOH paboThl ¢ Y4ETOM HMEIOIIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHUI;
JaBaTh OIEHKY HOBBIM CUTYaIUSIM;
pactIupsaTh paMK1 y4eOHOTO IIPEeIMETa Ha OCHOBE JIMYHBIX MPEITOYTCHUH;
JIeNaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
perieHue;
OIIEHUBATDH MPUOOPETEHHBIN OIIBIT;
crocoOcTBOBaTh (OPMHPOBAHUIO U TPOSIBIICHHIO JPYIUIIMA B oOjactu  (pu3ukw,
MIOCTOSIHHO TMOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTpOI'Ib, C-)MOLI,VIOHaJ'IbeIVI NHTEeNNEeKT:
JaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTb KOPPEKTHBBHI B AESITEIHHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB IIEIISM;
BJIaJICTh HABBIKAMHM IMO3HABATEIBHON PEQUICKCUU KaK OCO3HAHMS COBEPIIAEMBIX JICHCTBUI
Y MBICTUTENIBHBIX MPOIECCOB, UX PE3YIbTATOB M OCHOBAHMIA;
WCIOJIb30BaTh MPHUEMBI peIeKCHU ISl OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEIIeHUS;
YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 UX CHHXKEHUIO;
MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JIE€ATEIbHOCTH;
MIPUHUMATD ce0s1, MTOHUMAasi CBOU HEJAOCTAaTKU U JIOCTOMHCTBA;
MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;
MpPHU3HABATh CBOE MPABO U MPABO APYTUX HA OIMIUOKH.
B mporiecce nocTrkeHNs TMYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTPAMMBI TIO (pHU3HKE AJIst
YPOBHSI CpETHEro 00IIero o0pa3oBaHus y OOy4YaIOUIUXCs COBEPIICHCTBYETCS dMOIMOHATBHBIN
WHTEJUIEKT, IPeanoiaraiomuii chopMUPOBAHHOCTD:



CaMOCO3HaHUS, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABIICHHS Pa3BUTHSI COOCTBEHHOU SMOIIMOHAIBHOMN Cephl, OBITh YBEPEHHBIM B cebe;

CaMOPETYJIHPOBAHUS, BKJTIOYAIOLIETO CaMOKOHTPOJIb, yYMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIHOCOOHOCTh AMaNTHPOBATHCS K HAMOIMOHAIBHBIM
W3MECHECHUSIM U TIPOSIBIISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIUM, BKIIOYAIONICH CTPEMIICHHE K JOCTIDKEHHUIO LEIH U YCIEXYy,
OTNITUMH3M, HUHUITUATUBHOCTh, YMEHUE JICHCTBOBAThH UCXO/IS U3 CBOUX BO3MOHOCTEH;

SMIATHH, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHMMATh AMOIMOHAIBLHOE COCTOSHUE JIPYTHX,
VYUTBHIBATH €TO IMPHU OCYIIESCTBICHUH OOIIECHUS, CIIOCOOHOCTh K COUYBCTBHIO U COTIEPEIKUBAHUIO;

COIMAIILHBIX HABBIKOB, BKJIFOUAIOIIUX CITOCOOHOCTh BHICTPAUBATH OTHOIICHUS C APYTUMHU
JIOJIbMU, 3200 TUTHCS, IPOSIBIIATH HHTEPEC M pa3periaTth KOH(IUKTHL

MPEAMETHbDIE PE3YJIbTATDI

K xoHiy oOyuenust B 10 Knacce mpenmMeTHbie pe3yinbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpaxarb c(hOPMHPOBAHHOCTH Y OOYUAIONTUXCS YMEHUI:

JIEMOHCTPUPOBATh HA TPUMEpax poJib U MecTO (PU3UKH B (POPMUPOBAHUU COBPEMEHHOU
Hay4YHOW KAapTHHBI MUDPA, B Pa3BUTHM COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B IPAKTUYECKOMN
JIeATEIILHOCTH JIIOJIEH;

VYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (PU3NYECKUX MOJICICH: MaTepuaibHas
TOYKA, WHEpIMAIbHAS CUCTeMa OTCYETa, abCONIOTHO TBEPAOE TENO, WICATBHBIN Ta3, MOICIH
CTPOCHUS Ta30B, KHJIKOCTEH W TBEPABIX TEJ, TOUCYHBIH DJICKTPUUCCKHHA 3apsy MPU PEHICHUU
¢buznueckux 3anay;

pacro3HaBaTh (U3UYECKUE SBIEHUS (MIPOIECCH) M OOBSICHATH MX Ha OCHOBE 3aKOHOB
MEXaHHUKH, MOJICKYJISIPHO-KMHETHYECKOW TEOPHH CTPOCHHUS BEMISCTBA W 3JIEKTPOIUHAMHKH:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MpPsIMOJIMHEWHOE MBHM)KEHHE, CBOOOJHOE NaJeHUE Tell,
NBIKEHUE TI0 OKPYKHOCTH, WHEpUHs, B3amMmojercTBue Tei, auddy3us, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX TeNl, U3MEHEHUE 00bEMa Tesl MpU HarpeBaHUU
(oxyakieHnn), TEeTJIOBOE paBHOBECUE, HCIIapeHHe, KOHACHCAlUs, TNIaBJIeHUE, KpUCTAIITN3allus,
KHUIIEHHE, BJIAKHOCTh BO3/yXa, MOBBIIICHHE JaBJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBA3b MEXKIy MapaMeTpamMd COCTOSIHMSI ra3a B H30MpOIeccax, 3JIEKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPSJIOB;

OTHCHIBAaTh MEXaHWYECKOE JIBUXKEHUE, HCMOJb3Yysl (U3NYECKUE BEIMUYMHBI: KOOPAMHATA,
MyTh, MEpPEMEIlEeHNEe, CKOPOCTh, YCKOpPEHUE, Macca Teja, CHia, UMIYJIbC Teja, KHHETUYeCcKas
SHEprusi, NMOTEHLHUaJIbHAsl AHEpPrusi, MexaHudeckas padoTa, MeXaHHYecKas MOIIHOCTb; MpHU
ONMHMCAHWU TMPABWIbHO TPAKTOBaTh (PU3MUECKUNH CMBICH HCHOJB3YEMbIX BEIMYUH, UX
0003HaYeHUSI U €IMHUIIBI, HAXOAUTh (OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUUYUHY
C IpYrUMH BEIUYUHAMU;

OTHCHIBaTh HW3YyYEHHBIC TEIJIOBbIE CBOICTBA Tel U TEIUIOBBIC SIBIICHUS, HCIOJb3YS
¢dbusznueckue BETUYMHBI: JaBJICHHWE Ta3a, TeMmIepaTypa, CpEeAHsSs KUHETHYecKas OSHEpTus
Xa0THYECKOTO JIBUYKEHHUS MOJIEKYJ, CpeJHEKBaJApaTU4YHas CKOPOCTb MOJEKYNI, KOJIUYECTBO
TEIUIOThI, BHYTPEHHSSI dHEprusi, paboTa rasza, K03(pPUIMEHT MOJIE3HOro ACMCTBUS TEIIOBOTO
JBUTATENS; IPU ONTUCAHUH MPABUIBHO TPAKTOBATH (PU3UUECKUI CMBICI UCIIOJIb3YEMbIX BEIMYUH,
UX O0003HAYeHUS M EOUHHIIBI, HAXOIUTh (OPMYIBI, CBSA3BIBAIOIINE JaHHYIO (PU3UYECKYIO
BEITUYMHY C JPYTUMHU BETUYMHAM;

OTIHMCHIBATh M3YYECHHBIE SJIEKTPUUYECKUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKHE SBICHUS
(poriecchl), UCTONB3YS (U3NYECKUE BEIMYUHBI: AIEKTPUUYECKUI 3apsijl, AIIEKTPUYECKOe TOJIe,
HanpsDKEHHOCTHh  TOJIs, TOTEHIMAN, Pa3HOCTh TMOTEHIMANOB; TpPU OINHUCAHUH MPaBUIBHO
TpakTOBaTh (U3WYECKUI CMBICT HCIHOJB3YEMbIX BEIWYMH, MX OOO3HAYCHHS M €IWHUIIBI;
yKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (U3MUYECKYIO BETHUUHY C APYTUMHU BETUYUHAMU;

aHAIM3UPOBATh (U3UYECKUE TPOIECCHl M SIBICHHUS, UCTONB3Ys (U3NYECKHE 3aKOHBI U
MPUHIMIEL: 3aKOH BceMupHoro tarotenus, |, |l u |1l 3akonsr HproToHa, 3aKOH coxpaHeHUs
MEXaHUYECKOM SHEPTuu, 3aKOH COXpPAaHEHUS MMITYJIbCa, TPUHIIUI CYHEPIIO3UIINN CUII, TIPUHITUTT



PaBHOIIPaBHs HHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHUS
BEILIECTBA, Ia30BbIE 3aKOHBI, CBS3b CPEIHENM KHHETHYECKOM DSHEPIMU TEIUIOBOIO JBUKEHUS
MOJIEKYJ ¢ a0CONIOTHON TemIlepaTypoid, MepBBIA 3aKOH TEPMOJWHAMHKH, 3aKOH COXPaHEHUS
JNMEKTPUUECKOTO 3apsia, 3akoH KymoHa, mpu 3TOM pas3nuuarh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BhIPAKEHUE U YCIIOBHS (I'paHHIIbI, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITBI ICHCTBHS MaIlIMH, IPUOOPOB ¥ TEXHUYECKHUX YCTPOICTB;
pa3iauyaTth yCIOBHS UX O€30M1aCHOIO MCIIOJIb30BaHUS B IOBCEAHEBHON KU3HU;

BBITIOJTHATE JKCIIEPUMEHTHl 110 HMCCIEIOBAHUIO (PU3MUECKUX SBJICHUH M TIPOIECCOB C
UCIOJIb30BAHUEM  NPSIMBIX W KOCBEHHBIX M3MEPEHUH, Mpu 3TOM  (OpMYIUPOBATH
npobieMy/3agady ¥ TUNOTE3y Y4eOHOTO IKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MIPEUI0KEHHOTO 000PYA0BaHUs, TPOBOIUTH OTIBIT U (POPMYIIUPOBATH BBIBOIBI;

OCYILECTBIIAITh NPSAMbIE U KOCBEHHBbIE H3MEpEHUs (U3NYECKUX BEIUYMH, IPU 3ITOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEpPEHUs U MCIMOJb30BaTh M3BECTHBIE METOJbl OLEHKHU
MIOTPEIIHOCTEN U3MEPEHU;

HCCIIEI0BaTh 3aBUCHUMOCTH MEXAy (QU3NYECKUMHU BEIMYMHAMU C HCIOJIb30BAHUEM
NpSIMBIX HW3MEPEHHH, MpU 3STOM KOHCTPYHpPOBaTh YCTAHOBKY, (DPUKCHPOBAaTh pPE3yJIbTaThI
MOJIyYEHHOU 3aBUCHMOCTH (M3UYECKUX BEJIWYUH B BHJIE TAOMUI U rpaUKOB, J1€1aTh BBIBOJbI
IO pe3yJIbTaTaM MCCIIEIOBAHMS,

coOmoark mpaBuia O€30MACHOrO TpyJda NpU INPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOTr0 SKCIEPUMEHTa, Y4eOHO-HUCCIIEOBATENLCKOM W INPOEKTHOW JAEATEIIBHOCTU C
HCIO0JIb30BAHNEM U3MEPHUTENIbHBIX YCTPOUCTB U J1a0OpaTOPHOTO 000PYAOBAHNUS;

pemary pacu€THble 3aJayd C SBHO 33JaHHOM (U3WYECKOM MOJENbI0, HCIOJIb3YS
(u3nyeckue 3aKOHbI U MPUHIIUIIBI, HA OCHOBE aHAJIW3a yCJIOBUS 3a/1a4l BHIOMPATh (GU3NYECKYIO
MOJieNb, BBIIENATh (DU3UUYECKHE BEIMUYMHBI M (OPMYIbl, HEOOXOIUMBIE A €€ pelieHus,
IIPOBOJIUTH PACcU€Thl M OLIEHUBATh PEAIbHOCTh MOJIyYEHHOTO 3HaUYeHUs (PU3UUECKON BEINYHHBI,

pelars KauyeCTBEHHBIE 3aJaud: BBICTPAWBATH JIOTMYECKH HEIMPOTUBOPEUYUBYIO LIENIOYKY
paccyXJeHHU ¢ ONIOPOH Ha N3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SBJICHUS;

UCIOJb30BaTh MPU pelIeHUMM Y4eOHBIX 3a7ad COBPEMEHHbIE HMH()OPMAILIOHHbIE
TEXHOJIOTUU JUId TOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUN U TPEACTaBICHUS Y4eOHOH U
Hay4YHO-TIONYJISIPHOM MH(pOpPMALMK, HOJYYEHHOW M3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh M10JIy4aeMYyI0 HH(POPMALIUIO;

IPUBOJMUTH MPUMEPHI BKJIA/JAd POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKd, 00bSICHEHHUE ITPOLIECCOB OKPYKAIOLIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHUA 1O (U3UKE B IIOBCEJAHEBHOW JKHU3HU IS
oOecrieyeHus 6€30MaCHOCTH MPU OOPALEHUHN C TPUOOpAMH U TEXHUUYECKHUMHU YCTPONUCTBAMH, IS
COXpaHEHHUS 3JI0POBbsI U COOJIIOZCHUSI HOPM 3KOJIOTHYECKOTO MOBE/ICHUS B OKPYKAIOLIEH cpefe;

paloTath B IpymIe C BHIIOJHEHUEM PA3IMUHBIX COLUAIIBHBIX POJIeH, IIaHUPOBaTh paboTy
IPYyIIBbl, palMOHAIBHO paclpenessaTh OO0S3aHHOCTM U IIJIAHUPOBATh JAEATEIBHOCTh B
HECTaHJAPTHBIX CUTYyalUsAX, aJ€KBAaTHO OLICHMBATH BKJIAJ KaXJOIO M3 YYaCTHUKOB IDYIIIBI B
peleHre paccMaTpuBaeMOi POOIEMBI.

K koHny oOyuenust B 11 Knacce mpeameTHble pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpakaTb c(GOPMUPOBAHHOCTDH y O0yUaIOIUXCS YMEHHUI:

JIEMOHCTPUPOBATh Ha MpPUMEpPAX poJib U MecTO (U3UKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4HOW KApTHUHBI MUPA, B Pa3BUTUM COBPEMEHHON TEXHUKHU U TEXHOJIOTHH, B IPAKTUYECKOH
NeATeIbHOCTH JII0JIeH, LIeJIOCTHOCTh U €IMHCTBO (PM3MUECKON KapTUHBI MUPA;

YUUTHIBATh TpPAHMIBI TNPUMEHEHUS HW3YYCHHBIX (U3MUECKUX MOJENe: TOoYeuHbIH
JJIEKTPUYECKUHN 3aps], Jyd CBETa, TOYEYHBIM MCTOYHUK CBETa, sIEpHAs MOJECIb AaToMa,
HYKJIOHHAs1 MOJIEJIb aTOMHOTO si/ipa MpH peleHnH GU3NIeCKUX 3a/1a4;

pacrio3HaBaTh (pu3HyeckHe SBICHUS (MIPOLECCH) U OOBACHATH UX HAa OCHOBE 3aKOHOB
ANIEKTPOJMHAMUKN U KBAHTOBOW (PU3MKH: >JEKTpUUECKas MPOBOJMMOCTb, TEIUIOBOE, CBETOBOE,
XMMUYECKOE, MAarHUTHOE JEWCTBUSA TOKA, B3aUMOJCHCTBHE MAarHUTOB, JJIEKTPOMAarHUTHAas



WHIYKIWS, JCWCTBHE MArHUTHOTO TIOJIsI HA MPOBOJHUK C TOKOM U JIBIDKYIIUHCS 3aps,
AJIEKTPOMATrHUTHBIC KOJICOAHUS M BOJIHBI, MPSIMOJIMHEHHOE pacIIpOCTPAaHEHUE CBETA, OTPAKEHUE,
npenomiieHue, uHTepdepeHus, audpakinus W MOJNSIPU3ALMS CBETa, JUCICPCUS CBETa,
doToanekrpudeckuit 3¢ dekt (hororddekT), CBeToOBOE AaBlIEHNE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAsI M HCKYCCTBEHHAS! PATUOAKTHBHOCTE;

OTIMCHIBATh M3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUYECKUE, MAarHUTHBIC, ONTHYECKUE,
MEKTPUIECCKYI0 MTPOBOUMOCTD PA3JIMYHBIX CPENl) M AJICKTPOMATrHUTHBIC SBICHHS (TIPOIIECCHI),
UCIOJIB3YS (U3MYCCKUE BEIMYMHBI: DJJCKTPHUSCKUN 3apsij, CHIa TOKa, DSJICKTPHUSCKOE
HaNpsHKEHHE, dJIEKTPUIECKOE CONPOTHUBIICHHE, PAa3HOCTD MOTEHIINAJIOB, IIEKTPOABIDKYIIAS CUIIA,
paboTa TOKa, WHAYKIMS MarHATHOTO TOJs, cwia Ammepa, cwia JlopeHra, WHIYKTHBHOCTB
KaTYIIKH, SHEPTUsl JJIEKTPUYECKOTO0 W MArHUTHOTO IIOJICH, TIEPUOJ W YacToTa KoJeOaHui B
KOJIeOaTeIbHOM KOHTYpE, 3aps W CHJIa TOKa B MPOIECCe TAPMOHHYECKUX DIIEKTPOMArHUTHBIX
KoJjeOaHuii, (OKyCHOE pacCTOSHHE W ONTHYECKas CHJIa JIMH3BI, TIPH OINHCAHUU TIPABHILHO
TPaKTOBaTh (U3WYCCKUH CMBICT WCIOJIB3YEMBIX BEJIIMYUH, WX OOO3HAYCHHS W CIUHUIIBI,
YKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIONINE JAHHYIO (DU3HUECKYIO BEITMUMHY C APYTUMHU BETUIHHAMU;

OTIMCHIBATh HM3yYCHHBIC KBAHTOBBIC SBJICHHS W IPOIECCHI, HCIHOJB3YsS (pU3mdeckue
BEJIUYHMHBI: CKOPOCTh 3JICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI W YacTOTa CBETa, DHEPTUS U
UMITYJIBC (POTOHA, IEPHOJI TOJypaciiajia, SHEPTHS CBSI3W aTOMHBIX Sjep, NPU ONHUCAHUU
MPABWJIBHO TPAKTOBaTh (DM3MUECKUN CMBICT HCIOJIB3YEMBIX BEJIMYMH, HX OOO3HAYCHHUS U
SIMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIONIUE JAHHYIO (DU3MYECKYIO BEIMYHUHY C JPYrUMHU
BEJTMYMHAMH, BBIUYUCIISITh 3HAUCHUE (PU3NICCKOM BEJTMUNHEI;

aQHAJIM3UPOBATh (PU3WUYECKUE TPOICCCH M SIBJICHUS, UCTOIB3Ys (U3NYCCKUE 3aKOHBI U
NPUHIMIEL: 3akoH Owma, 3aKOHBI TOCIEJAOBATEIIBHOTO M IMMAPALICIBHOTO  COCIUHEHUS
MPOBOJHUKOB, 3akoH JDkoyms—JIeHna, 3akoH 3JIGKTPOMAarHUTHOW  WMHAYKUHMH, 3aKOH
MPSIMOJIMHEHHOTO PaCIpOCTPaHEHUs CBETAa, 3aKOHBI OTPAKEHMsI CBETa, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHHWe OWHImTEHHa I (QoTodddekTa, 3aKOH COXpPAaHEHUS DHEPrUH, 3aKOH
COXPAaHEHHUs HMITYyJbCa, 3aKOH COXPAHEHMs DJIEKTPUUYECKOTO 3apsia, 3aKOH COXpaHEHUs
MaccoBOr0 4YHCIla, HocTynaaTsl bopa, 3aKOH pajMOaKTUBHOTO pacmaja, MpH 3TOM pa3iuyvarh
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHE U YCIOBUS (TpaHUIIbL,
00J1aCTH) TPUMEHUMOCTH;

OTIPE/IeNIATh HAIpaBJIEHWE BEKTOpa MHAYKIIMHM MAarHUTHOTO IOJIS MPOBOJHUKA C TOKOM,
cuibl Amniepa u cuibl JlopeHna;

CTPOUTH M OIUCHIBATh U300pakeHHE, CO3/1aBaeMOE INIOCKUM 3€PKaJIoM, TOHKOM JIMH301;

BBITIOJIHATh JKCIIEPUMEHTHI MO HCCIENOBAaHUIO0 (PU3UYECKHX SIBJICHUII M MPOLIECCOB C
UCIOJIb30BAHMEM  TPAMBIX W KOCBEHHBIX HW3MEpeHUi: mpu dIToM  (GOpMyIUpOBaThH
npoOneMy/3agadyy W TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MPeI0KEHHOTO 000PYAOBAaHUS, TPOBOJAUTH OTIBIT U (JOPMYITHPOBATH BHIBO/IBI,

OCYILIECTBIISITh MpPSAMbIE U KOCBEHHBbIE H3MEPEHUs (U3UYECKUX BEITUYHMH, TPU ITOM
BBIOMpATh ONTUMAIbHBIA CHOCOO M3MEPEHHUS U HCIOJb30BaTh HM3BECTHBIE METOJBI OIEHKHU
MOTPEIIHOCTEH U3MEpPEHU;

HCCIIEeI0BATh 3aBUCUMOCTH (PU3NYECKHUX BEJIMYMH C UCHOJIB30BaHUEM MPSIMBIX H3MEPEHUM:
MPH 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBATH PE3ylbTAThl MOJTYUYEHHOUN 3aBUCHMOCTH
¢buznuecKux BENWYMH B BHUAEC TaOmull W TpapuKoB, JAeiaTh BBIBOABI MO pe3yabTaTam
WCCIIeIOBAHUS;

cobOnrofaTh mMpaBuiIa O€30MacHOro TpyAa MPH MPOBEACHMM HCCIEIOBAaHUN B paMKax
y4eOHOTOo OSKCIIEPUMEHTa, Yy4eOHO-UCCIEeNOBATENFCKOH UM MPOEKTHOW JESITENbHOCTH C
MCIOJIb30BaHUEM U3MEPHUTENHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBAHHS;

pemarb pacuéTHble 3aJa4dl C SBHO 3aJaHHOM (U3UYECKOW MOJENbI0, HCIOJIb3Ys
(u3nuecKkre 3aKOHBI U MPUHIIUITBI, HA OCHOBE aHAIM3a yCIOBUS 33/1a4l BHIOMPATh (PU3NUIECKYIO
MOJENb, BBIACTATh (U3MUYECKHUE BETUYUHBI M (OPMYIbl, HEOOXOAUMBIE asi €€ pelieHHs,
MIPOBOJIUTH PACUYETHI U OIICHUBATh PEAIbHOCTH MOTYYEHHOTO 3HAYeHHs PU3NUYECKON BEIHMYMHBI,



peiiath KAa4YCCTBCHHBLIC 3a/la4W: BBICTPAUMBATL JIOTMYCCKHW HCHPOTUBOPCHUBYIO ILCIIOYKY
paccyXJeHU ¢ ONOPOW Ha M3YYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PM3UUCCKUE SIBIICHHS,

UCIONB30BaTh TPU peIIeHHH Y4eOHBIX 3a7ad COBpPEMEHHbIE HMH(OpMAIIOHHBIE
TEXHOJIOTHUM JUIsl MIOMCKA, CTPYKTYpPUPOBAHUS, MHTEPIpETAlM U IPEJICTaBICHUs y4yeOHOW U
HAYYHO-TIONMYJISIPHOW HWH(POPMALIMKU, TOJYYEHHOW W3 PAa3TUYHBIX HCTOYHHUKOB, KPUTHYECKH
aHAIM3UPOBATH NOJIy4aeMy0 HHPOPMAIHIO;

OOBSACHATH NPUHLIMIIBI IEHCTBUS MaIIUH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB, pa3inyaTh
YCTIOBHSI HX 0€3011aCHOTO MCIIOJIb30BaHUS B TOBCEHEBHOM JKU3HU;

MIPUBOJIUTH HPUMEpPHI BKJIAAA POCCUNUCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKHd, B 00BSICHEHHE MPOIIECCOB OKPYKAIOILIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHH;

HCIIOJIB30BATh TCOPCTUUCCKUC 3HAHUA II0 (I)I/I3I/IKG B HOBCC[[HGBHOﬁ KHU3HU JJIA
obecrnieueHrs 0€30MacHOCTH MpHU OOpaIEeHUH ¢ TPUOOpPaMU U TEXHUYECKUMHU YCTPOICTBaMHU, JUIs
COXpaHEHHS 3JI0POBBS U COOIIOICHNS HOPM 3KOJIOTHUECKOTO TTOBEICHUS B OKPYXKaroIei cpene;

paboTaTh B IpyIIE C BHIIIOJHEHUEM PA3IMYHBIX COLMATIbHBIX pOJIeH, IUIAHUPOBATh paboTy
rpynmnsl, panyuoOHAJIbHO PpacCnpeacisiaThb 00sI3aHHOCTH U IUIAaHUPOBATh  ACATCIIBHOCTL B
HECTAHJAPTHBIX CUTyallHAX, aJCKBATHO OICHMBATH BKJIAJ] KaXXIAOT'0 M3 YYAaCTHUKOB T'PYIIIIBI B
pelieHne paccmarpuBaeMoit poOJIEeMBI.



TEMATNYECKOE INMNJ1IAHMPOBAHWE

10 KJ1IACC
KonnyecTso yacoB ONEeKTPOHHbIe
No n/n HanmeHoBaHWe pas3genos U Tem (unposble)
y MporpaMmbl Bcero KOHTpOMbHbIE | TIPAKTUYECKNE | 61 3308aTenbHBIE
paboThl paboThl pecypebl

Pasgen 1. PUSNKA N METOAbl HAYYHOI'O NMO3HAHUNA
1.1 ®du3nKa U METOJIbI HAYIHOTO IMO3HAHUS 2 0 0 Eggg?/?;eelijz&orﬁﬂ f41bf72

Hroro mo pazgeny 2

Pasgen 2. MEXAHUKA

bu6moreka [IOK
21 Kunemarika ° 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK

2:2 Jluamuia ! 0 0 https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 Eggg?/cr);eeliiorﬁ/? f41bf72

Hroro mo pazgeny 18

Pa3gen 3. MOJIEKYJTAPHAA ®N3NKA N TEPMOAOVNHAMUWKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 0 1 bubnmuoreka [JOK

' TEOPUU https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOIMHAMUKHU 10 1 0 ﬁggg?lﬁzziioﬁﬂ f41bf72
33 ArperaTHble COCTOSIHUSI BELIECTBA. 5 1 0 bu6mmoreka [JOK

' ®Da30BbI€ IEPEXOIBI https://m.edsoo.ru/7f41bf72

Hroro no paszneny 24

Pasfen 4.

SNEKTPOANHAMUWKA



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

bu6mmoreka [IOK
e JnexTpocTaTHKa 10 https://m.edso0.ru/7f41bf72
49 [TocTosiHHBIM 2neKTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' pasIMYHbBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 22
Pa3fen 5. IToroBoe NoBTOpeHue
5.1 Hrorosoe moBTopenue kypca 10 xiracca . 2
5.2 0
2
PesepBHOE BpeMs 0
OBUIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



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

11 KJIACC

KonnyectBo yacoB

ONEeKTPOHHbIe

Ne HanmeHoBaHWe pas3genos v Tem K . (unbposble)
n/n nporpammb! Bcero OHTPOJIbHbIE PAKTUHECKNE | 55hazoBaTenbHbIe
paboThl paboThl pecypebl
Pasgen 1. OJIEKTPOAVHAMWKA
11 MaruautHoe nose. DJeKTpOMarHUTHasI 11 1 3 bubnuorexa [JOK
' WHJTKIUST https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pasgen 2. KOJIEBAHUA N BOJIHbI
21 MexaHndecKkue 1 IeKTPOMarHuTHbBIE 9 0 1 bubnuoreka [IOK
' KOJICOaHWsI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.2 MexaHu4ecKre 1 AIEKTPOMArHUTHBIC BOJTHBI 5 1 0 https://m.eds00.ru/7f41c97¢
bu6mmoreka [IOK
2:3 Ok 10 ! 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24
Pa3sgen 3. OCHOBbI CNELUMA/IBHOW TEOPUW OTHOCUTE/NIbLHOCTU
31 OCHOBBI CIEMATIBHON TEOpUH 4 0 1 bubmuoreka [JOK
' OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pa3gen 4. KBAHTOBAA ®N3NKA
N bubmuoreka [JOK
4.1 DNeMEeHTbl KBAHTOBOW ONITUKH 6 0 0 https://m.eds00.ru/7f41c97¢
bu6mmoreka [JOK
4.2 CrpoeHue atoma 4 0 0 https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE AP0 5 1 0 bub6nuorexa [IOK



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

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

Hroro no pazneny

15

Pasgen 5. 9JIEMEHTbBI ACTPOHOMUWIW 11 ACTPOPUN3SNKI

5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 7 bubmorexa [TOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pasgen 6. OBOBLAKOLEE NMOBTOPEHUNE
bubmmoreka [{OK
6.1 Obobmaromee nosTopenne 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



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




NOYPOYHOE NMNJTAHNPOBAHWE

10 KNNTACC
KonunyectBo yacoB ONEKTPOHHbIE Vcnonb3oBa-
No KOHTpOsib Aata LMppoBLIE Hue
. Tewma ypoka P MpaKTuueckue | W3y 060py40BaHUS
n/n Bcero Hble obpasoBarte/ibHble
paboThl YeHus OL,EHH
paboThl pecypcbl « Touka
pocTa»
®usuka — Hayka o npupoje. Hayunsie bubnuotexa [JOK
1 METO/IbI IIO3HAHUS OKPYKAOIIEr0 MUpA. 1 0 0 01.09.2 | nttps://m.edsoo.ru/ff
BBOJTHBIN MHCTpYKTaX 1Mo Th. 023 0c32e2
Ponb u mecTo ¢usuku B opMUpOBaHUM bubnuotexa [JOK
2 COBPEMEHHOW Hay4YHOU KapTHHBI MHpPA, B 1 0 0 04.09.2 | https://m.edsoo.ru/ff
MPAKTUIECKON JCSITeILHOCTH JTFOICH 023 0c33e6
Jatumk
aKcenepoMeTp
MexaHH4ecKoe ABUKEHHE. . oK (29,4 g;
OTHOCHUTEITHHOCTh MEXaHUIECKOTO nosmotera I *8 0), naTyuK
3 srikeris. [leneMeIeHHe. CKODOCTE 1 0 0 08.09.2 | https://m.edsoo.ru/ff | ycumus,
bi¢ - LiepeMennn ) p > 023 0c3508 JIaTYNK
ycropeHue paccTosHMUS.
JlaTuuk
aKceIepoMeTp
bubmuoreka [JOK £i82 g +4g;
4 PaBHOMEpHOE MPSAMOTMHEWHOE IBIKEHUE 1 0 0 11.09.2 | https://m.edsoo.ru/ff |~ 9). AaTuK
023 03620 YOI,
JaTYHK

pacCcTOsTHUSL.



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620

Jaruuk

aKceJIepoMeTp
(29; 4 g;
5 bubmorexa LIOK | +8 g), narunk
P ’
5 ABHOYCKOPCHHOE MPAMOTHHEHHOC 15.09.2 | https://m.edsoo.ru/ff | ycumus,
AABIDKCHHE 023 0c372e¢ JATYUK
pacCTOSHUS.
bu6moreka [IOK
CBo00 eHue. YCKOpeHHe
6 BO6 OAHOC TaACHH KoperH 18.09.2 | https://m.edsoo.ru/ff
cBOOOHOTO IMaICHUS 023 0c39¢c
KpuBonuneiitHoe nBuxeHue. /[prmxenue bubmorera [JOK
7 P . ] . 22.09.2 | https://m.edsoo.ru/ff
MaTepuaIbHON TOYKHU 1O OKPYKHOCTH 023 0c3ada
[Tpunnunm oTHOCUTENBHOCTH ["anmmest. bubnuoreka [JOK
8 WNHepuuanbHble CHCTEMBI OTCUETA. 25.09.2 | https://m.edsoo.ru/ff
[TepBrriii 3akoH HproToHa 023 0c3be8
Macca Tena. Cuna. [Ipuanun bubnuorexa [JOK
9 CYIEPIIO3UIMH CHl. BTOpon 3akoH 29.09.2 | https://m.edsoo.ru/ff
HproToHna a1 MaTepuaibHOW TOYKH 023 0c3be8
Tperuun 3akoH HeroToHa 1715 bubmmorexa [IOK
10 P s 02.10.2 | https://m.edsoo.ru/ff
MaTepuaIbHbIX TOYECK 023 0c3be8
3aK0H BceMHUpHOro Tsarotenus. Cuia bubmnorexa [IOK
11 - P ' 06.10.2 | https://m.edsoo.ru/ff
TshxecTH. [lepBas kocMuueckas CKOpoCTh 023 0c3d00
12 Cuna ynpyrocru. 3akoH I'yka. Bec tena bubnuorexa [IOK



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00

09.10.2 | https://m.edsoo.ru/ff
023 0c3el8
Cuna tpenus. Koapdumuenrt tpenus. bubnuotexa [JOK
13 Cuita conpoTHBIICHUS TIPU IBM)KEHUT 13.10.2 | https://m.edsoo.ru/ff
Tena B )KUAKOCTH UJIH T'a3e 023 0c3f76
ITocTynarenpHO€ M BpallaTeIbHOE
HBHszHeaﬁcOHKHHEIBépﬂOFOTBHa bubmiorexa HOK
14 Monter cxrir. Thneto CrL VCHOBH;[ 16.10.2 | https://m.edsoo.ru/ff
S ' 023 Oc41a6
paBHOBECHS TBEPJOTO TeIa
Nmnynbc maTepuaabHOM TOYKH, CUCTEMBI
MaTepHATBHBIX TOYCK. IMITyITbC CHITBI bubmmorexa TOK
15 39KOH COXDAHEHIS mén hea ' 20.10.2 | https://m.edsoo.ru/ff
P yapea. 023 0c43d6
PeakTrBHOE NBMIKEHUE
Jatunk
aKCceIepoMeTp
Pa6oTa U MOLIHOCTb CHIIBL. . oK (£29; +4 g;
Kunernueckas sHeprusi MaTepuagibHON nomorexa I 8 ), narnK
16 rouxit. TeoneMa o6 HiMEHeHIIL 23.10.2 | https://m.edsoo.ru/ff | ycnmus,
+ -o0P - 023 0c4502 AaT4UK
KHHETHYECKOI dHEPTUn PACCTOSHHS.
[ToreHumanbHas SHEPTHSL.
[ToTeHnmanpHas 3HEPTUS YIIPYTO bubmuoreka [JOK
17 nehopMHUPOBAHHOW TIPY)KUHBI. 27.10.2 | https://m.edsoo.ru/ff
[ToreHumanpHas SHEPTUS TeJla BOIM3U 023 0c461a
MOBEPXHOCTU 3eMITU
bu6mmoreka [JOK
[ToTeHnMaabHbBIE ¥ HETIOTCHIIHAILHBIE
18 https://m.edsoo.ru/ff
cuiibl. CBA3b pabOTHI HEMOTEHIMAIBHBIX 10.11.2

0c478c



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c

CHJI C U3MEHEHUEM MEXaHUYeCKOU
SHEPrUU CUCTEMBI TEJ. 3aKOH
COXPAaHCHUA MEXaHUYCCKO " OHECpPIUn

023

JaTuuk
aKceJIepoMeTp
JlaGoparopHnas pabota «Hccinenopanue (+2 g, +4 g;
19 CBSI3H pa0OTHI CHITBI C H3MEHCHHEM 13.11.2 18 g), narunk
MEXaHUYECKOW IHEPTUH Tella Ha IPUMeEpe 0 2'3 ' ycuIus,
PaCTSKEHHUs PE3UHOBOIO JKI'yTa» AaTIMK
pacCTOSHUS.
KonTponbHas paborta o teme bubnuoreka [IOK
20 «Kunemarnka. /[nnamuka. 3aKOHBI 17.11.2 | https://m.edsoo.ru/ff
COXPAHCHHUS B MEXaHHKE) 023 Oc4b74
OCHOBHBIE TIOJIOKEHUST MOJICKYIISIPHO- bubnuorexa [JOK
21 KHHETUYECKOH Teopuu. BpoyHOBCKOE 20.11.2 | https://m.edsoo.ru/ff
newkenne. Juddysus 023 0c4dc?
XapakTep ABUKEHUS U B3aUMOICUCTBUS
22 4acTHI] BemecTBa. Moaenu CTpOCHHs 24.11.2
ra3oB, KUIAKOCTEH U TBEPABIX TEJ 023
Macca monekyi. KoandecTBo BemiecTna.
23 e Z H 27.11.2
OCTOsSTHHast ABOTaJIpo
AP 023
Hudpos
on JaTUYUK
TennoBoe paBHOBecue. Temreparypa u eé TeMIEPATypbI
24 p o p Hyp 01.12.2 (-40+165C),
m3mepenue. [llkana Temmepar JIbCHS o
3MEpPEeHNE emmepatyp Lle 023 Iudpooii
JTaTIUK

a0COJIFOTHOTO



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

JaBJICHUA

(0...700xkITa)
. bu6mmoreka [{OK
4 MKT. O
25 I;Za;Iij;HNFE?TB CHOBHOC 04.12.2 | https://m.edsoo.ru/ff
P 023 Ocafde
Ludpos
on JIATYUK
TEeMITepaTypbl
AOcomoTHas TeMIepaTypa Kak Mepa (-40+165C),
CpeaHEeN KUHETUYECKON dHEPrUuun bubmmorexa LIOK Hudposoit
26 v 08.12.2 | https://m.edsoo.ru/ff | maTanx
JIBDKCHHS MoneKyn.v paBHEHUE 023 0c511e AGCOMOTHONO
MenneneeBa-Kianeitpona aBIICHHS
(0...700kITa)
Hudppos
ou IaTYNK
TeMITepaTypbl
(-40+165C),
27 3akoH JlanbToHA. ["a30BbIC 3aKOHBI 11.12.2 Hudposoii
JaTYUK
023 a0COJIFOTHOTO
JaBJICHUS
(0...700xITa)
Hugpos
JlaboparopHas pabota «lccrnenoBanue o JATUNK
28 3aBUCHMOCTHU MEX]y TapaMeTpamu 15.12.2 TEMIIEPATYpBI
COCTOSIHUS Pa3peKEHHOIO razay 023 (-40+165C),

Iudposoii



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e

JaTYUuK

a0COJIFOTHOTO
JaBJICHUS
(0...700xIT1a)
N3onponeccel B HACATBHOM ra3e U UX bubmorera [JOK
29 . 18.12.2 | https://m.edsoo.ru/ff
P et 023 0c570e
Bnyrpennssa sHeprus
TEPMOAVMHAMUYECKOU CUCTEMBI U bubnuoreka [IOK
30 CIIoco0sI e€ m3MeHenns. Kommgectso 22.12.2 | https://m.edsoo.ru/ff
TETUTOTHI U paboTa. BHyTpeHHsIs SHEpTHsI 023 0c5952
OJIHOATOMHOTI'O HIEaJIbLHOTO ras3a
bu6moreka [IOK
31 Buer Termonepenaun 25.12.2 | https://m.edsoo.ru/ff
023 0c5c36
YV nenpHasg TEIUIOEMKOCTE BEIIECTBA. bu6mmoreka [IOK
32 KosnudecTBo TEIIOTHI pU 29.12.2 | https://m.edsoo.ru/ff
Terionepenave. AnuadaTHBIN TIpolece 023 0c5c36
IlepBEIif 3aKOH TEPMOIMHAMHUKHU U €TO bubmmorexa LIOK
33 o I/II)MeHeHHe « mgn olecean 12.01.2 | https://m.edsoo.ru/ff
P pott 024 Oc5efc
HeoOpatuMocTh MpoIieccoB B IPUPOJIE. Brbmaorexa LJOK
34 Broboii 32KOH TEOMO HUHAMMIL 15.01.2 | https://m.edsoo.ru/ff
P pMOA 024 006230
. . bu6mmoreka [JOK
ITpuunun neiicteust u KI1JI Temnosoii
35 MéIl)HH/II:ILI a A 19.01.2 | https://m.edsoo.ru/ff
024 0c600a
36 Huxn Kapuo u ero KIT



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a

22.01.2
024

DKOJIOTHYECKHE MTPOOIEMbI

37 S ITOSHEDLG 26.01.2
TEIIOYHEPTETUKA
HIOSHEP 024
. bu6moreka [IOK
00600 M
38 qmsnga}gﬁip;;p:: :40 O;Z\Zgiiaﬁ 29.01.2 | https://m.edsoo.ru/ff
' pMOZ 024 0c6938
KonTponsnas pabora no teme bubnuoreka [IOK
39 «MounekynspHas puzuka. OCHOBBI 02.02.2 | https://m.edsoo.ru/ff
TEPMOAMHAMHUKI 024 0c6a50
Ludpos
on aTYnK
TEeMITepaTyphl
(-40+165C),
bubmorexa LIOK | [Tudposoii
ITapooOpa3oBaHue U KOHICHCAIIHS.
40 - POODPASOBANHE 1 KOHCHCAIIA 05.02.2 | https://m.edsoo.ru/ff | naTank
CIIapeHUE U KUIICHUE 024 0c63b6 a0COJIIOTHOTO
JIaBJICHUS
(0...700xITa)
Hudpos
on JaTUYUK
TEeMIIepaTyphl
AOCOIIOTHAS U OTHOCHUTEILHAS bubmorexa HOK | (-40+165C),
41 B EKHOCTE BOSIVS. HlacKerTEt 09.02.2 | https://m.edsoo.ru/ff | Iludposoii
Ayxa. m p 024 0c64d8 JTATYHK
a0COJIFOTHOTO
JTaBJIIEHUS

(0...700kITa)



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8

Teepnoe Teno. Kpucrannmueckue u
amop(dHbIe Tera. AHU30TPOIUS CBOWCTB

bu6mmoreka [IOK

42 COHCTATIOB. K HIKHE KOHCTATIEL 12.02.2 | https://m.edsoo.ru/ff
P - ARIICHE P ' 024 0c65f0
CoBpemeHHbIE MaTepuabl
[TnaBneHue U KpUCTAUTM3ANKS. Y ICTbHAS bubmorera [JOK
43 IO IIABNeHHs. CYEMA ] o 16.02.2 | https://m.edsoo.ru/ff
- YDIHMAR 024 0c6708
VYpaBHEHHE TEIUIOBOTO OasiaHca.
KparkoBpeMeHHas KOHTpOJIbHAsE paboTa brbmorexa [IOK
44 10 Tene " AFDEraTHELE COCTORHIS 19.02.2 | https://m.edsoo.ru/ff
P 024 0c6820
BemecTa. Ma3oBele Mepexo bl
DIIeKTpU3aus Tejl. DNEKTPUUECKUN bubmorexa [IOK
45 i Tlsa Bia > 'e CCKIX 3ADAIO 26.02.2 | https://m.edsoo.ru/ff
psia. JIBa BUA DIIEKTPUUYECKHX 3apsI0B 024 0c6bce
[IpoBOAHMKH, TUITIEKTPUKH U bubnuorexa [JOK
46 MOJIYIIPOBOTHUKH. 3aKOH COXPaHCHHS 01.03.2 | https://m.edsoo.ru/ff
ANEKTPUYECKOTO 3apsijia 024 Oc6bcc
B3anmoercrBue 3apsiioB. 3aKoH bubnuorexa [JOK
47 Kynona. ToYeuHBIN 3NEKTPUICCKUN 04.03.2 | https://m.edsoo.ru/ff
3apsn 024 Ocbeed
Hanpspk€HHOCTB AMEKTPHUYECKOTo TOJIS. bubnuoreka [JOK
48 [TpuHIUT CYTIEPIIO3HUIIUU SICKTPUICCKUX 11.03.2 | https://m.edsoo.ru/ff
nosier. JInHuM HanpsHKEHHOCTH 024 Oc6df2
PaGoTa cui 3IeKTpOCTaTHYECKOTO TOJISI bubmotera [JOK
49 ) 15.03.2 | https://m.edsoo.ru/ff

Ilotennuman. Pa3HOCTE MOTEHIINAIOB

024

0c6f00



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00

[IpoBOAHUKH U AUDIIEKTPUKH B bubnuorexka [JOK
50 ANEKTPOCTATUYECKOM IIOJIE. 18.03.2 | https://m.edsoo.ru/ff
JusiiekTpuyeckasi IpOHUIIAEMOCTh 024 0c7018
bu6mmoreka [{OK
51 OnexrpoeMkocTs. Konnencarop 22.03.2 | https://m.edsoo.ru/ff
024 0c7126
DNeKTPOEMKOCTh TIOCKOTO bubnuoreka [IOK
52 KOHJICHCATOpa. DHEPrUs 3apsKCHHOTO 01.04.2 | https://m.edsoo.ru/ff
KOHJIEHCAaTopa 024 0c72c0
JlaTuuk
HanpsHKeHus (-
. 2...12B; -
53 Ha6opaTE)pHa51 pabota "M3mepenue 05.04.2 5...45B; -
3IEKTPOEMKOCTH KOHAEHcaTopa" 024 10...+10B; -
15...+15B),
Jaruuk Toka (-
1...+1A)
[TpunIMIT NEHCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMHPOBAIBHOTO
54 amnmapara, CTpyWHOTO MPUHTEpa. 08.04.2
DIeKTpOoCTaTUYECKas 3alluTa. 024
3azemiieHue AIIeKTPOIpruOOpPOB
JlaTuuk
. HanpspKeHus (-
DNEeKTpUUYECKUH TOK, YCIOBUS €ro 2..42B: -
cymecrBoBanus. [locTosuubIil Tok. Cuna 5 45B: -
55 12.04.2 ’
toka. Hanpsoxenue. ConpoTuBiIeHHE. 10...+10B; -
3akoH OMa Ui ydacTka 1Uenu 024 15...+15B),
JlaTuuk Toka (-
1...+1A)
56 [TocnenoBarenbHOE, NapaiebHOE, bu6mmoreka [JOK



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

CMEIIIAaHHOE COCAMHCHUE TIPOBOJHUKOB. 15.04.2 | https://m.edsoo.ru/ff | TaTunk
JlaGoparopuas padora «M3yuenue 024 0c74f0 gaﬂpggeHHﬂ (-
... 1T28; -
CMEIIAaHHOTO COETMHEHHSI PE3UCTOPOBY 5. 5B -
10...+10B; -
15...+15B),
Jatuuk Toka (-
1...+1A)
bu6moreka [IOK
PaboTa 1 MOITHOCTH MEKTPHUECKOTO
57 roxa. 3axor [xoys-Jlerma 19.04.2 | https://m.edsoo.ru/ff
' Y B 024 0c7838
JlaTunk
. . HanpspKeHus (-
3akon OMa Jy1si IOJTHOM (3aMKHYTOM ) 7 19B: -
anekTpuueckon nenu. Koporkoe Bu6mumoreka [IOK | 5., +5B; -

58 3ambIkaHue. JlabopaTopHas padora 22.04.2 | https://m.edsoo.ru/ff | 10...+10B; -
«M3mepenne DJIC HCTOUHHKA TOKA U €TO 024 0c7ae0 15...+15B),
BHYTPEHHETO COMPOTHBIICHUS {I_ETTI{I,I;)TOM -
DJIEeKTPOHHAS TIPOBOMMOCTD TBEPIIBIX

59 METaJUIOB. 3aBUCHMOCTbD COTIPOTHBIICHUS 96.04.2
METaJUIOB OT TEMIIEPATYPHI.

024
CBepXIpoBOIUMOCTh

50 BHeKTqueCKHH“ TOK B BaKyyMe. 99.04.2

CBOHCTBA AJIEKTPOHHBIX MTyYKOB
024
ITomynpoBOAHUKH, UX COOCTBEHHAs U bubnuoreka [IOK

61 IpUMecHast MpoBoAUMOCcTh. CBOMCTBA 03.05.2 | https://m.edsoo.ru/ff

p—~n-niepexoa. IlorynpoBoIHUKOBBIE 024 0Oc84ae



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

puOOpHI

DNEeKTpUUYECKUU TOK B PACTBOPAX U

acIuIaBax dJIEKTPOIUTOB bubmorexa [IOK
62 g Tho queclzcas[ I/IC(,:O S 1 06.05.2 | https://m.edsoo.ru/ff
JIEKTPOJI A\ Huanus. 024 0c82ba
DNeKTpoIn3
DNEKTPUUECKUN TOK B Ta3ax.
CaMOCTOSITENbHBIA U BubmaoTera LIOK
63 HeCAMOCTOSTENEHENT Dasps. MoTHs 1 10.05.2 | https://m.edsoo.ru/ff
1 paspsn. JIHUSL. 024 0c84ae
IIma3ma
. bu6moreka [IOK
00600
64 90 HIATOTIH YPOK 1 13.05.2 | https://m.edsoo.ru/ff
«DIEKTPOIMHAMUKAY» 024 0c88be
KonTponbnas paborta o teme
«Inekrpocraruka. [locTossHHBIN bubmorera [JOK
65 e oK o. To - 1 17.05.2 | https://m.edsoo.ru/ff
JICKTPHUCCKUN TOK. TOKH B pa3IMuHBIX 024 0c8asa
cpenax»
DneKTpUYeCcKUe IPUOOPEI U YCTPOICTBA U
HX II 51<anecxoell)1 Hl\feHeHZe I;'I aBUIIa Bubmrorexa ITOK
66 p P P 1 20.05.2 | https://m.edsoo.ru/ff
TEXHUKHU Oe3omacHocTu. O0o0mIaroniee
024 0Oc86fc
noBTopenue kypca 10 kinacca
HToroBasi KOHTpOJIbHASE paboTa 3a Kypc Brbmaorexa LJOK
67 (i B 10 Kacce 1 24.05.2 | https://m.edsoo.ru/ff
024 0c8c56
bubmuoreka [JOK
68 VYpok KOppeKIMH 3HAaHUH 1 27.05.2 | https://m.edsoo.ru/ff
024 Oc8ftc
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

KonnyectBo yacoB

Mcnonb3oBa-
Ne Tema ypoKa KOHTpO |'|paKT|/|L|e 3!'IeKTpOHHbIe Ll,l/l(*)pOBbIe HVe
n/n Bcero | /ibHble CKUe obpasoBaTefibHble PeCYypCbl | 06opyaoBaHUs
5 5 OL, EHH
paooThbl paooThbl « Toyka pocTta»
TlocTosIHHEBIE MAarHuTELI U UX B3aUMOJIEUCTBUE.
. bu6moteka [IOK
MarnuTHOe 1osie. BeKkTop MarHuTHOU 1 0 0
B https://m.edsoo.ru/ff0c9778
WHAYKIAA. JIMHIE MarHUTHON MHIYKITUU
MarauTHO€ 10Jie MPOBOJIHUKA C TOKOM. OTBIT
Opcrena. BzanmonecTBre MpoBOIHUKOB C 1 0 0 bubmorexa LOK
P ' P https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHnas pabora «3y4yeHue 1 0 1 bubnuoreka [IOK
MAarHUTHOTO TOJISl KATYyIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JlaTunk
HanpspKeHus (-
JleficTBME€ MarHUTHOTO TI0JISI HA MPOBOJHUK C 2...42B; -
tokoM. Cuita Amniepa. JlaboparopHast pabota 1 0 1 bubnuoreka [JOK ?0 +i113(’)1;
«MccnenoBanue NeHCTBUS MOCTOSTHHOTO https://m.edsoo.ru/ff0c9ac0 15 o 41 SBS
MarHuTa Ha PaMKy ¢ TOKOM» JlaTunK TOKa (-
1...+1A)
JleiicTBre MarHUTHOTO TIOJISL HA IBHIKYILYIOCS
3apspkennyro yactuny. Cuia Jlopenma. Pabota 1 0 0 bubmorexa LIOK
P Y 4 P ' https://m.edsoo.ru/ff0c9df4
cunbl JlopeHnna
DOnexTpoMarHuTHast UHAYKIus. [ToTok
BEKTOpa MarHuTHOM uHAyKInu. I1C 1 0 0
WHIYKIHUU. 3aKOH AIEKTPOMarHUTHOM



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

nHaykuuu Papanes

Jatuuk
HanpspKeHus (-
2...t2B; -
5...t5B; -
7 JlaboparopHas padota «lccnenoanue bubnuotexa [JOK 10...+10B; -
SIBJICHUS DJIEKTPOMArHUTHON MHIYKLIAND) https://m.edsoo.ru/ff0cal50 15...+15B),
JaTuuk Toka (-
1...+1A)
NHAYKTUBHOCTB. SIBI€HNE CAMOUHAYKIIUH.
8 OJIC caMOMHAYKIIMU. DHEPIrUsi MArHUTHOTO bubnuotexa [JOK
I10JIS1 KaTYIIKH C TOKOM. DJIEKTPOMAarHuTHOE https://m.edsoo.ru/ff0ca600
rnose
TexHuyeckre yCcTpoucTBa U UX MPUMEHEHHUE:
9 MOCTOSIHHBIE MarHUTBHI, 3JIEKTPOMArHUTHI,
ANIEKTPOABUTATENb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHII, UHAYKIIMOHHAS MIeYb
10 O6o0matomuii ypok «MarHuTHOE 1oJe. bubnuoreka [JOK
DJIEKTpOMAarHuTHas: UHTYKIHS https://m.edsoo.ru/ff0cab82
1 KonTtponpHas padoTa no teMe «MarHuTHoe bubnuoreka [JOK
noJje. DNeKTPOMArHUTHAs UHTYKIUS» https://m.edsoo.ru/ff0cad58
CBOOOTHBIE MEXaHUYECKUE KOJIeOaHMsI.
12 I"apmoHnueckue konebanus. Y paBHCHHE bubmuoreka [JOK
rapMOHHMYECKHX KoJjiebaHui. [IpeBpaiienue https://m.edsoo.ru/ff0caf06
SHEPIUU
JlaboparopHas pabota «lccrnenoBanue
13 3aBHCHUMOCTH MEPHOJA MAJIBIX KOJIeOaHUH

T'py3a Ha HUTU OT IJIMHBI HUTHU U MACCEI I'py3a»



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

Kone6arensubd KOHTYp. CBOOOJHBIE
AJIEKTPOMArHUTHBIE KOJICOAHUS B UACATHHOM

14 K0JIe0aTeIbHOM KOHTYpE. AHAJIOTHUS MEKIY bubamorexa [OK
https://m.edsoo.ru/ff0ch820
MEXaHUYECKUMHU U DJIEKTPOMArHUTHBIMU
KOJIEOAHUSIMH
®opmyna ToMcoHa. 3aKOH COXpaHEHHS
15 SHEPTHUH B UICATILHOM KOJIeOaTeTbHOM bubmorexa LOK
https://m.edsoo.ru/ffOcb9c4
KOHTYpE
Jlatauk
HanpsHKeHus (-
2...12B; -
5...+5B; -
10...+10B; -
15...+15B),
[IpencraBneHue o 3aTyxaroMux KOJIeOaHUSIX. JlaTauk ToKa (-
16 BbIHYX/IeHHbIE MEXaHUYECKHE KOJIEOaHUSI. bubnuorexa [IOK 1...+1A),
Pe3onanc. BeIHYKI€HHBIE 3JIEKTPOMAarHUTHBIE https://m.edsoo.ru/ffOcbb86 OrnenbHbie
KOTIeGAHNS YCTpOUCTBA:
USB
ocrutorpad
(2 xanaia, +/-
100B) .
[IepemennbId TOK. CHHYCOMAABHBIA
17 MEPEMEHHBIA TOK. MOIITHOCTh MEPEMEHHOTO bu6mmoreka [JOK
TOKA. AMIUTUTYIHOE U JCUCTBYIOLIEE https://m.edsoo.ru/ffOchd34
3HAQUYEHHME CUJIbI TOKA U HANPSKEHUS
18 Tpanchopmarop. [IpousBoacTso, nepenava u
MOTpeOJIeHNE AIIEKTPUIECKON SHEPTUH
19 YCeTpOoUCTBO U MMPAKTUYECKOE IPUMEHEHHE bubnuorexa [IOK



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

JIEKTPUYECKOT0 3BOHKA, F€HEPATOPa
[IEPEMEHHOTI0 TOKa, JIMHUI 3J1eKTponepeaay

https://m.edsoo.ru/ff0cc324

DKOJIOTUYECKHE PUCKU IIPU ITPOU3BOJICTBE

20 anekTposHeprun. KynbTypa ucronbp30BaHus
AJIEKTPOIHEPTHH B TTOBCETHCBHOW KU3HU
MexaHn4ecKue BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuoa. Ckopoctsb bubnuoreka [IOK
pacnpoCTpaHEeHUs U JIJTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[ToniepeyHsbie U MPOTOTHHBIE BOJIHBI
29 3ByK. CKOpOCTh 3BYKa. | pOMKOCTH 3BYKa. bubnuorexa [JOK
Bricora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
23 DIIEKTPOMAarHUTHBIE BOJIHBI, UX CBOWCTBA U bubnuoreka [JOK
ckopocTb. [IIkana 31eKTpoOMarHuTHEIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpuHIMIBI paTUOCBSI3U U TEIEBUICHHUS.
Pa3Butue cpencts cBa3u. Pagnonokarus
bubnuoreka [IOK
25 KonTtponsnas padota «Konebanus v BOTHBD 1
https://m.edsoo.ru/ff0cc6f8
[IpsmonmHeitHOE pacpocTpaHeHHE CBETa B
26 OQHOPOIHOM cpene. ToueuHbI HCTOYHUK Eubmrorexa ITOK
P peae- https://m.edsoo.ru/ff0cd350
ceera. JIyd cBera
OTtpaxkeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.
. bubmuoreka [JOK
27 [TocTpoenne n300pakeHUH B IIJIOCKOM
https://m.edsoo.ru/ffOcd4e0
3epKane
[Ipenomnenue cBera. [lonHoe BHyTpeHHEE
28 oTtpaxenue. [IpenenbHbIN yroi MoJIHOTO bubmmorexa [JOK
P P " https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPaKCHUS
29 JlaGopatopHas pabora «3mepenue bubnuoreka [IOK

ToKa3aTeJid MPEJIOMIICHUS CTCKIIA»

https://m.edsoo.ru/ff0cd67a



https://m.edsoo.ru/ff0cc324
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

JIunzel. [locTpoenne n3o0paxeHuii B TUH3E.

bubmuoreka [IOK

30
®opmysia TOHKOM JMH3bL. Y BEIUYEHUE JTUH3bI https://m.edsoo.ru/ffOcddle
31 JlaboparopHas padota «lccrnenoanue
CBOMCTB M300paKEHUH B JIMH3AX)
JHucnepcus cseta. ClioHbII cocTaB 0€10ro
32 cgera. [IBer. JlaboparopHas pabota
«HaOnronenue qucnepcuu cBeTa»
33 WNuTtepdepenmus creta. udpaxuus ceera. bubnuoreka [JOK
JudpakuroHHas pemeéTka https://m.edsoo.ru/ffOced22
34 [TortepeunocTts cBeTOBBIX BOJH. [lomsipusanus bubnuoreka [JOK
cBETa https://m.edsoo.ru/ffOcf02e
35 OnTrueckue MpuOOpPHI U YCTPOHCTBA U
yCIIOBHS WX 0€30MaCHOTO MPUMEHEHUS
['paHuIbl MPUMEHUMOCTH KIACCUYECKON
36 MexaHukH. [locTynarsl cienuantbHOU TEOPUH bubamorera LOK
' Y B P https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
37 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. bubnuoreka [JOK
3ame/JIeHne BPEMEHU U COKpaIlleHUe JUTMHBI https://m.edsoo.ru/ffOcfa42
DHeprus U UMIYJIbC PEISITUBUCTCKON
. bu6mmoreka [IOK
38 yacTullbl. CBS3b MACChl C SHEPTUEH U
https://m.edsoo.ru/ffOcfc68
HUMITYJIECOM. DHEPrusl MOKOs
39 Kontponsnas pabora «Ontuka. OCHOBBI bubnuoreka [JOK
CIIeIMATIbHON TEOPUH OTHOCUTEIHLHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®ortonsl. opmyna [Inanka. SHeprus u bubnuoreka [IOK
uMIynbc GoToHA https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHE U HccnenoBanue Gotodddexra. bubnmoreka [JOK

OnreiTel A. I'. Ctonerosa

https://m.edsoo.ru/ffOcffc4



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
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4

3akonbl hoTodddekra. YpaBHEHHE

bubmuoreka [IOK
42 Ounirenna g horodddekra. «KpacHas
o § b P https://m.edsoo.ru/ff0d015e
rpanuna» Gortospdexra
43 Hasnenue ceera. Onbith [1. H. JIeGenena. bubnuoreka [JOK
XHUMHYECKOE JICHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHnueckne ycTponucTBa U MPaAKTUYECKOE
44 npuMeHeHue: GpoTosnemMeHT, GoToaaTuuK,
COJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenne 3amad mo reme « 3J€MEHTBI bu6morteka [IOK
KBAHTOBOI OIITUKI https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. OnbiTer Pesepdopna
46 110 PACCEAHUIO o-yacTull. [limanerapHas bubmorexa LOK
p ' p https://m.edsoo.ru/ff0d091a
MOJIE]Ib aTOMa
bu6moreka [IOK
47 ITocrynarel Bopa
Y p https://m.edsoo.ru/ff0dOafa
Uznyuenune u norioiieHue (HOTOHOB IPU
48 mne ey;oz[e aroMa ¢ OJHOTO Q)OBHH 3Hepr1/11/1 Ha bubmmorexa [OK
p 5 P p https://m.edsoo.ru/ff0dOafa
Ipyroii. Buasl criekTpoB
BoaHoBrle cBovicTBa yacThll. BoaHEI e
49 Bpous. KopnyckyiisipHO-BOJIHOBOW AyaIn3M Eubmrorexa ITOK
P - NOPHYCRYIAD 4 ' https://m.edsoo.ru/ff0d0ca8
CrioHTaHHOE U BBIHYXKJCHHOE U3ITyYCHHE
OTKpBITHE PaTMOAKTUBHOCTH. OTIBITHI
50 Pezepdopna o onpeneneHno cocraBa Eubmorexa HOK
pPHOP P https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOTO U3ITyYECHHS
CporictBa anbda-, 6eta-, raMmMa-u3TydeHuUs.
51 Brnusinue pagnoakTUBHOCTH Ha KUBBIE
OpraHu3Mbl
52 OTkpbITHE IPOTOHA U HEUTpPOHA. M30TOMBI. bubnuorexa [IOK



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
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Anbda-pacniag. DIeKTPOHHBIN U

MO3UTPOHHBINA OeTa-pacnaj. ['aMma-u3nyyenue

https://m.edsoo.ru/ff0d1162

53

OHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie
peakuu. Snepusid peaktop. [Ipodiemsri,
IIEPCIEKTHUBBI, SKOJIOTUYECKHUE ACTIEKTHI
SIIEPHOU DHEPTETUKH

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YyacTUlbl. OTKpBITHE
o3uTpoHa. MeToabl HaOMIOAEHUS U
perucTpanum 31eMEeHTapHbIX YaCTHII.
KpaTkoBpemeHHast KOHTpOJIbHAas paboTa 1o
teme " KBanroBas ¢puzuxa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Be€31H0T0 HeOa. Co3Be3nus, spKue
3B€3/Ibl, INIAHETHI, UX BUAUMOE JBUKCHUE.
ConHevyHas cucTteMa

56

Counnie. ComHeuHas akTUBHOCTE. MICTOYHHUK
sHepruu CoJiHIA U 3BE3]

57

3BE3/1bl, UX OCHOBHBIC XapaKTEPUCTUKH.
3BE31bI TJIABHOW MTOCIIEIOBATEIBHOCTH.
Bnyrpennee ctpoenue 38€31. COBpeMEHHbIE
MPEACTABIECHUS O MPOUCXOKICHUU U
sBosrory CoJIHIA U 3BE3NT

58

Mineunbin [Iyre — nama [Manakruxa.
[Tonoxenue u nuxkenue ConaHua B
l'anaktuke. ['anmaktuku. YepHbIE ABIPHI B
sIIpax rajJjakTUK

59

Bcenennas. Pa30Oeranue ranaktuk. Teopus
boubmoro B3peiBa. PennkroBoe usinydyeHue.
MeraranakTuka



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

60

Hepemennsie mpo0ieMbl acCTpPOHOMUU

61

KonTponpHas pabora «1neMeHTHI
ACTPOHOMHH U acTPOPUIUKI)

62

O6o6maromuii ypok. Ponb ¢usuku u
ACTPOHOMHUH B SKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COITMAIILHON M S THIECKOH
chepax IesTeTbHOCTH YeJIOBEeKa

63

O6o06maromuit ypok. Pons 1 Mmecto pusuku u
ACTPOHOMHH B COBPEMEHHOM HAay4yHOU
KapTHHE MHpa

64

O6o06maromuii ypok. Ponb ¢pusndeckoit
TEOpHUH B ((OPMUPOBAHUY TIPEJICTABICHUH O
(buznueckoi KapTuHEe MUpa

65

O6o06matromuii ypok. Mecto pusndeckoit
KapTHHBI MUPa B O0IIEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPEJICTABICHHUH O
pHUPOIC

66

O6o0matoiiee MoBTOpeHue 3a Kype pusuku 11
KJacca

67

HToroBast KOHTpOJIbHAS paboTa 3a Kype
¢u3uku 11 knacca

68

YPOK KOppeKIHH 3HAHH

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/ff0d1784

MpunoxkeHne K paboyeit NporpaMmmMe cpegHero oouero o6pasoBaHus No GU3NKe:
®OPMbIl YUYETA PABOYEWN MPOrPAMMbI BOCMNTAHNA

Pabouas mporpamma cocrasiena ¢ yaerom moayins «llkonsubrit ypok» [Iporpammer Boctiutanuss MOV « Penenikass COLL», B koTopom
IIpeICTaBIEHbI BUIbI U (OPMBI JESITENBHOCTH, 00ECIIEUNBAIOIINE PEATTN3ALINI0 BOCIIUTATENLHOTO TOTEHIIMAJIA YPOKa.

JU1s noCTHKEHUS BOCIIUTATENbHBIX 33/1a4 YPOKa UCIOJIB3YIOTCSI COLUOKYIbTYPHbIE TEXHOIOTUH:

[ TEXHOJIOTHS IPUCOEINHEHUS;

L] TeXHOIOTHUS Pa3BHUTHA LCJIIOCTHOTO BOCIIPUATHUA U MBILIJICHHA
L] TeXHOIOTHS Pa3BUTHA YyBCTBOBAHUA,;

L] TeXHOIOTHUS Pa3BUTHA MOTHBALIUU;

[J TeXHOIOTHSA Pa3BUTHA JIUNYHOCTH,

U TeXHOJIOTUs pa3BUTHS I'PYIIIIEI;

[J TEXHOJIOTUS PAa3BUTUS pecypca ycrnexa.

Ne Paspnen KntoueBble BocnuTaTe/IbHbIE 3aja4n

1 | OcHoBHBIE OCOOCHHOCTH 1. YcTaHoBIIeHHE JOBEPUTEIBHBIX OTHOLICHUN MEXY YUYUTEIEM U €r0 YYCHUKaMU,
¢buznyeckoro Metoaa CHOCOOCTBYIOUIUX MO3UTUBHOMY BOCIPUSATHIO yJaIIUMUCS TPpeOOBAaHUHN U MTPOCHO
UCCIIeIOBAaHUS YUUTENS, IPUBJICUCHUIO UX BHUMAaHUs K 00CyKaeMoil Ha ypoke HH(pOopMaIuH,

AKTHUBHU3alluHU UX IMO03HaBaTCIILHOM JCATCIIBHOCTH.

2. Vcnonp30BaHue BOCIUTATSIBHBIX BO3MOKHOCTEH COACPIKaHUS y‘le6HOFO npeamMceTa,
HO,Z[60p COOTBCTCTBYIOIIUX TCKCTOB JIS YTCHH.

3. [IpumeHeHne Ha ypOKe HHTEPAKTUBHBIX (POPM pabOThI ydaluXCsl: MHTEIIEKTYaIbHbIX
UTp, FPYIIOBON pabOTh! MIIM PabOTHI B Mapax, KOTOPhIE y4aT MIKOJIbHUKOB KOMAaHTHOM
paboTe U B3aUMOAEHCTBHIO C JPYTUMH JETbMHU




Paspen

KnoueBble BocnuTaTeNbHbIe 3aa4n

Mexanuka

1. IlpuBrneueHne BHUMaHUS KOJIbHUKOB K LIEHHOCTHOMY aCIEKTY U3y4aeMbIX Ha YpOKax
SIBJICHUH, OpraHu3alusi uxX paboThl ¢ NOJYy4aeMOM Ha ypOKe COLUaIbHO 3HAYMMOMN
UHpOpMaLnel — THULIMUPOBAHHE €€ 00CYXK/IEHUS, BICKA3bIBAHUS YIAITUMUICS CBOETO
MHEHHUS 10 €€ MOBOJY, BBIpaOOTKU CBOET0 K HEl OTHOLLIEHUSI.

2. IlpumeHeHne Ha ypoKe UHTEPaKTUBHBIX (JOpM pabOTHI yHalllUXCsl: MHTEJUIEKTYalIbHbIX
WTDP, CTUMYJIMPYIOIINX [IO3HABATEIIbHYI0 MOTUBALMIO IIIKOJIBHUKOB

MounekynsapHas pu3uKa.

TepmoanHamuka

1. ®opmMupoBaHNEe MUPOBO33PEHUECCKUX B3IJISIIOB U YOSKIEHU OTHOCUTEIIBHO HAyYHOM
KapTUHBI MHpa U €€ 3HAYMMOCTH JIJIs YeJIOBEKa Ha MaTepralie paCCMOTPEHUS
dbyHIaMEHTATBHBIX (U3UYECKUX TEOPUI M IKCIIEPUMEHTOB.

2. Co3nanue yciIoBUH JIsl IOJIYYEHHUS OMBITa SMOLIMOHAIBHO-OIIEHOYHOU ACSTEILHOCTH U
COOCTBEHHBIX OIIEHOYHBIX CY)KJICHUH MMPUMEHHUTEIBHO K TEOPETHUYESCKUM TIOCTPOCHUSM U
AKCIIEPUMEHTAJILHBIM CBEPIICHUAM (PHU3NICCKON HAYKH B II€JIOM, CTUMYJIMPOBAHHE
YYaIIuXcsi CO3HATEIILHO M OTBETCTBEHHO MOJAXOAUTH K MOJTYYCHHUIO 3HAHUH.

9JI€KTpOI[I/IHaMI/IKa

1.(DOpMI/IpOBaHI/IC TBOPYECKOI'O MBINIJICHUS IIPHU 3HAKOMCTBE YUalllUXCsd C OCHOBHBIMHU
QTallaMM IIOJIYYCHUS HAaYUHBIX 3HAHW#M U ¢ UMEBIIMMHU MECTO B HCTOPUH HAYKHU HAYYHBIMHU
336Hy>I(,HeHI/I5[MI/I u OHII/I6KaMI/I, C LOCJIBIO MOJYUCHUA NPCACTABICHUA O CJIOXKHOCTHU B
HCCIICAOBAHUHU ITPHUPOAHBIX SIBJICHUH 1 OCYHICCTBJICHUA MICUXO0JOTHYECKOM MOJATOTOBKH
yqalnuxces K TBOp‘IGCKOﬁ JACATCIIBHOCTHU B 6yz[y1ueM.

2. HpI/IMeHeHI/Ie Ha YPOKE MHTCPAKTHBHBIX (1)OpM pa6OTI>I ydaluxcsa: HHTCIJICKTYaJIbHBIX
Urp, CTUMYJIIMPYIOHIUX IMO3HABATCIIbHYO MOTHBAIIUIO NIKOJIBHUKOB.

IToBTOpEeHune

1. IlpumeHeHne TBOPUECKUX PabOT, MPAKTHUECKUX PaboT, Tab0paTOPHBIX PadoT,
JIEMOHCTpAIMsSI OTIBITOB B BUPTYAIBHBIX (PM3UUECKUX JT1a00paTOPHSIX, BUPTYyaJIbHbIE




Paspen

KnoueBble BocnuTaTeNbHbIe 3aa4n

9KCKYPCHH.

2. Paznuunbie (OpMBI YPOKOB: YPOK-Pa3MBIIIICHHE, YPOK-TIPA3JHUK, HAYYHO-
NpaKkTUYEeCKHe KOH(PEPEHIINHU, YPOKH TI0 3asiBKaM, YPOK IKCKYpPCHSl, YPOK-HUCCIIEAOBAHUE.

3. Ucnonib30BaHKe Ha YpOKE 3HAKOMBIX JIETSIM, a TOTOMY O0Jiee IeHiCTBEHHbIE TPUMEPHI,
00pa3bl, MeTadopbl — U3 OJIM3KUX UM KHUT, (PUIBMOB, MYJbTUKOB, KOMIIBIOTEPHBIX UTP.

11 xmacc

OCHOBBI JIEKTPOAMHAMUKH

1. IlpuBneyeHne BHUMaHUS IKOJIBHUKOB K IIEHHOCTHOMY aCIEKTY M3y4aeMbIX Ha ypoKax
SBJIGHUH, OpraHu3alus ux paboThl ¢ MOJIy4aeMOl Ha YpOKE COI[HAIbHO 3HAUUMOMN
nHpopmanrel — MHHIUUPOBAHUE €€ 00CY)K/IEHUS, BBICKA3bIBAaHUS YUAIIUMUCS CBOETO
MHEHHUS IO €€ TIOBO/TY, BBIPAaOOTKH CBOETO K HEil OTHOIIECHUSI.

2. [IpumeHeHne Ha ypoKe HHTEPAKTUBHBIX (OpM pabOTHI yHAIIUXCA: UHTEIEKTYaIbHbBIX
UTp, CTUMYJIUPYIOIIUX IT03HABATEIbHYIO MOTUBAIUIO IIIKOJILHUKOB.

Konebanus 1 BOJIHEI

1. [Ipumenenue TBOpUYECKUX pabOT, MpaKTUYECKUX padoT, 1a00paTOpHBIX padoT,
JIEMOHCTpAIIHS ONBITOB B BUPTYAJIbHBIX (PU3HUECKUX JTa00PaTOPUSX, BUPTyaIbHbIE
IKCKYPCHUHU.

2. Paznmuunbie GOpMBI YPOKOB: YPOK-Pa3MBIIUICHHE, YPOK-TIPA3THUK, HAYYHO-
IpaKTHYeCKre KOH(EpPEeHIINH, YPOKH M0 3asBKaM, YPOK IKCKYPCHUS, YPOK-UCCIIeI0BaHUE.

3.Hcnonp3oBaHue Ha ypoKe 3HAKOMBIX JETSM, a MOToMYy OoJiee IeHiCTBEeHHbIE TPUMEPHI,
00pa3bl, MeTahopbl — U3 OIUZKUX UM KHUT, (PHIBMOB, KOMIIBIOTEPHBIX UTP.




Paspen

KnoueBble BocnuTaTeNbHbIe 3aa4n

Onruka

1. Co3nanue ycnoBuii Uisl yueOHbBIX IUCKYCCHI, KOTOPBIE IAIOT yYaIllUMCSl BO3MOKHOCTh
IPUOOPECTH OMBIT BEIEHUSI KOHCTPYKTUBHOTO JTUAJIOTA.

2. IlpumeHeHe UHIUBUAYAJIbHBIX U IPYNIIOBBIX HUCCIEI0BaHUN, KOTOPbIE 1AI0T
00yyarouMMcsi BO3MOKHOCTb PUOOPECTH HABBIK CAMOCTOSITENILHOTO PELICHHUS
TEOPETUYECKON MPOOIIEMbI, HABBIK TEHEPUPOBAHUS U 0(hOpMIIEHHS] COOCTBEHHBIX UJEH,
HaBbIK YBAKUTEIBHOIO OTHOIIEHUS K UyXKUM UAEIM, 0QOPMIIEHHBIM B padoTax Ipyrux
uccienoBaTeliell, HaBbIK MyOJUYHOTO BBICTYIUIEHUS MIEpe]l ayJUTOpHUE,
apryMEHTHPOBAHMS U OTCTaWBAaHUS CBOEH TOUKH 3pEHUS.

KBanroBas ¢usuka

1. Co3nanue y4eOHBIX IPOCKTOB, KOTOPHIEC PA3BUBAIOT CAMOCTOSITSILHYIO JICATCIIEHOCTD,
KorJia peOCHOK CaMOCTOSITEIFHO BBIOMPAET Ty MpoOIeMy, HaJl KOTOPO eMy XOTEI0Ch Obl
«TIOJIOMATH TOJIOBY»; CAMOCTOSITEIIHHO COCTABIISICT WHANBHIYaIbHBINA I'paduK pabOTh HAl
HEll; caMOCTOSITETHHO KOHTPOJIMPYET CBOE MPOJIBIKEHHUE B €€ PEIICHHUH.

2. [IpumeHeHre TBOPUYECKUX pabOT, MPAKTHIECKUX padoOT, 1a00paTOPHBIX padoT,
JIEMOHCTpAIIHSI OTIBITOB B BUPTYaIBbHBIX (PU3UUICCKUX Ta00paTOPHUSIX, BUPTYAIbHBIC
IKCKYPCHH.

Crpoenue Beenennoit

1. HpI/IBHe‘IeHI/Ie BHHUMAaHU IKOJIBHUKOB K HCHHOCTHOMY ACII€KTY M3Yy4Ya€MbIX Ha YPOKax
HBHGHHﬁ, OpraHr3anus ux pa6OTBI C nonyqaeMoﬁ Ha YpOKE€ COIUAJIbHO 3HAYMMOM
HH(i)OpMaHHeﬁ — HHUIIUUPOBAHHC €C O6C}’)KI[€HI/I$I, BBICKA3bIBAHHUA YHAITUMHUCA CBOCTO
MHCHUS 110 €€ I0BOAY, Bpra6OTKI/I CBOEI'o K Hell OTHOIICHUS.

2. [IpumeHeHNe Ha ypOKe HHTEPAKTUBHBIX (POPM pabOThI ydaluXcsi: HHTEUIEKTyaIbHbBIX
UTp, CTUMYJIMPYIOIIMX IT03HABATENIbHYI0 MOTHUBALMIO IIKOJILHUKOB.




Paspen

KnoueBble BocnuTaTeNbHbIe 3aa4n

IToBTOpEHUE

1. Co3nanue ycrnoBuil JUIst ”HAWBHUIYAIBHBIX U TPYIIIOBBIX HCCIIEOBAHUH, KOTOPBIE TAIOT
00yJaromumMcs: BO3MOKHOCTb TPUOOPECTH HABBIK CAMOCTOSITENIFHOTO PEIICHUS
TEOPETHYECKOH TPoOIeMbl, HABBIK TEHEPHPOBAHUS B 0(POPMIICHHUS COOCTBEHHBIX HJIECH,
HaBBIK YBAKUTEIHHOTO OTHOLICHUS K YY)KUM UIESIM, 0(POPMIICHHBIM B pabOTax APYrux
WCClieIoBaTelNel, HaBBIK IMyOJIMYHOTO BBICTYIUICHUS TIEpe ayJUTOPHEH,
apryMEHTHPOBAHUS i OTCTAaUBAHMS CBOCH TOUYKH 3PEHHUSL.







YYEBHO-METOANYECKOE OBECITEHEHWE OBPA3OBATEJ/IBHOIO
MPOLIECCA

OBASATE/JIbHbIE YYEBEHBLIE MATEPVAJIbI 1A YUEHNKA

» ®dusmka, 11 xracc/ Mskumes ['.J1., bByxosues b.b., Hapyrua B.M. nion penakiueit
[MapdenTreBoii H.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemenuey

» ®usuka, 10 kmace/ Msixkumies I'.51., Byxosne b.b., Corckuii H.H. mox penakiueit
[MapdenTreBoii H.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemenuey

METOONYHECKUVE MATEPUWABLI ONA YUUTENA

. CoopHuk 3anay no ¢usuke. 10-11 kmaccesl. H.A.IlappentoeBa. [Ipocsemenue,
2019r.

2. ®uzuka. 3agaynuk. 10-11 xin.: [Tocobue st 061eodpa3zoBaT. yupekaeHui /
PeivkeBuy ATl — 7-e uzg., crepeorun. — M.: Jlpoda, 2003. — 192 c.

3. IIporpamMmel 17151 0011€00pa30BaTENbHbBIX yupekaeHuil. duznuka. AcTpoHOMHUSL. 7
— 11 . /coct. B.A. KopoBun, B.A. Opnos. — M.: Jlpoda, 2010.

[Iporpammsel 061eo6pazoBaTenbHbIX yupexkaeHuil. @usuka. 10-11 kiaccel. — M.:
[Ipocenienue,

20009.

LUNPPOBbIE OBEPA3OBATE/JIbHbLIE PECYPCbI N PECYPCbIl CETU MHTEPHET
1 http://nsportal.ru - conmansHast ceTb paOOTHUKOB 00pa30BaHUSI.

2 http://markx.narod.ru/pic/ - ¢pusuka B mkoure.

4 http://www.fizika.ru/ - caiit s yuuresnei GU3NKH U UX YICHUKOB.

5 http://www.physics.ru/ - matepuaisi o pusuke.

6 www . ege .edu.ru - uadopmarmonHsii mopran EI'D.

7 http :// school - collection . edu . ru / - equnas xosnekiws [{OPoB

3 http://festival. 1september.ru/articles/ - dbectuBasp megaroruyeckux uaei
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Linpposas nabopatopnsa RELEON yyeHnueckas (pusnka)

OO6ecrieunBaeT BHITIOJTHEHHE IKCIIEPUMEHTOB 110 TeMaM Kypca (PU3UKH :
BbecnipoBoaHOM MyJIBTHUAATUHK C 6-10 BCTPOCHHBIMH JATUUKAMU:

Hudposoit natunk remneparypsl (-40+165C)

Hudposoit natunk adcomorHoro nasnenus (0...700kI1a)

Jaturnk marauTHoro o (-100...+100 mTn)

Hatuuk Hanpspkenus (-2...+2B; -5...+5B; -10...+10B; -15...+15B)

Hatuuk Toka (-1...+1A)

Haruuk akcenepometp (£2 g; +4 g; +8 g)

Otnensuble yeTpoiictBa: USB ocummtorpad (2 xanana, +/-100B)
Axceccyapsi:Kabens USB coequHUTENBHBIN, 3apsiIHOE yCTpolicTBO ¢ kabenem miniUSB, USB
amantep Bluetooth 4.1 LowEnergy, kKoHCTpYKTOp JUIsl MPOBEAEHUS SKCTIEPUMEHTOB.



