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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma no ¢u3uke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHETrO
o01iero o6pa3zoBanus pazpaboTaHa Ha OCHOBE MOJOXKEHUN U TPEOOBaHUM
K pe3yibTaTaM OCBOEHHS OCHOBHOW 0O0pa30BaTENbHON MpPOrpaMMBl,
npeacraBieHHbix B OI'OC COO, a Takxke ¢ ydétoM (QeaepaabHOM
paboueit mporpaMMbl BOCIIUTAHUS U KOHIIEHIIMU MPETOojaBaHusl y4eOHOTro
npeamera «@Pusnka» B 00pa3zoBaTeIbHBIX OpraHuzaiuiax Poccuiickoi
®denepanuu, pealu3yroX OCHOBHbIE 00pa30BaTeNIbHbIE TPOTrPAMMBI.

Copnepxanue  mporpamMmbl 1o (U3MKE  HaAMpaBlIe€HO  Ha
dbopMUpOBaHUE €CTECTBEHHO-HAYYHOM KapTHHBI MUpa oO0ydaronuxcst 10—
11 kmaccoB npu o0ydeHUM MX (Qu3MKe Ha 0A30BOM YpPOBHE Ha OCHOBE
CUCTEMHO-JIEITeIbHOCTHOrO  mojxona. Ilporpamma mno  Qusuke
cootBeTcTBYeT TpeboBanusiMm @DPI'OC COO K  mIaHUPYEMBIM
JUYHOCTHBIM, NMPEAMETHBIM U METANPEIMETHBIM pe3ybTaTaM 00y4YeHHUs,
a TaKKe YUYMTHIBAET HEOOXOAMMOCTh pealnu3aluud MEXIPEIMETHbBIX
CBs3el (DM3MKU C €CTECTBEHHO-HAyYHbIMU Y4eOHBIMU Mpeameramu. B
HEW OMNpeneNsiioTCsl OCHOBHBbIE 1€MW M3yueHUs (GU3MKH Ha YPOBHE
cpenHero oOiiero o0pa3oBaHus, IJIAHUPYEMbIE PE3yJbTaThl OCBOCHUS
Kypca (U3UKH: JUYHOCTHBIE, MeETalpeIMETHbIe, NpeIMETHbIE (Ha
0a30BOM YPOBHE).

[Iporpamma no gu3rke BKIIOYALT:

e IUIAHUPYEMBbIE PE3yJIbTaThl OCBOCHHUA Kypca (U3HKU Ha 0a30BOM
YpOBHE, B TOM WYHCIE TMPEIMETHbIE pPE3yJbTaThl IO Trojam
00yUYeHHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1no rojgam oOy4eHHsl.

®du3nka Kak Hayka o HauboJiee 00IUX 3aKOHAX MPUPOJIbI, BBICTYIIAS
B KauecTBE y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIA/
B CHCTeMY 3HaHUN 00 okpyxkaroriem mupe. LlkonbHbIN Kypc QU3UKN —
CUCTEMOOOPA3yIOIUK ISl €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB,
MIOCKOJIBKY (pM3UYECKHE 3aKOHBI JIe)KAT B OCHOBE MPOIIECCOB U SIBJICHHI,
U3y4aeMbIX XHUMHEH, Ouonoruedd, ¢usnueckoir reorpaduendn u
actpoHomuei. lcmonp30BaHME W aKTUBHOE NMPUMEHEHHE (DHU3MYECKUX
3HAHUI OMpPEEeT XapakTep U Pa3BUTHE Pa3HOOOPA3HbIX TEXHOJIOTUH B
chepe dHEPreTHKU, TPAHCIIOPTa, OCBOEHUS KOCMOCA, MOJIYYCHHSI HOBBIX
MaTEepHAIOB C 3aJaHHBIMH CBOWCTBAMH W Jpyrux. M3ydenue Qusuku
BHOCUT OCHOBHOW BKJIaJl B (OpMHUpOBAHHE ECTECTBEHHO-HAYYHOMN
KapTUHBI MUpa 00ydYaroumxcsi, B (OPMUpPOBAHUE YMEHUU MPUMEHSTH
HAy4YHBIH METOJl TIO3HAHWUSA TIPU  BBINOJIHCHHUM WMH  YYCOHBIX
UCCIICJOBAHUM.

B ocHOBy Kkypca usuku Juis  ypOBHS CpedHEro oOIIero
o0pa3oBaHUsl MOJOXKEH s UAEH, KOTOPhIE MOXXHO PAacCMaTpUBaTh Kak
MPUHIIUIBI €T0 TOCTPOCHHUSL.

Hoess yenocmunocmu. B COOTBETCTBMHU C HEHl Kype SBISIETCA
JIOTUYECKUA 3aBEPIIEHHBIM, OH COAEPKUT MaTepual U3 BCEX pPa3fesoB
¢u3KMKN, BKIIOYAET KaK BOMPOCHI KJIIACCHYECKOW, TaK M COBPEMEHHOU
duzuKu.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW MaTepHall Kypca
busnkn 00BeMHEH BOKpPYT (u3MUecKux Teopuil. Bemymmum B Kypce
aBisieTcsi  ()OPMHUPOBAHUE TIPEACTABICHUH O CTPYKTYPHBIX YPOBHSX
MaTepHuH, BEIIECTBE U IMOJIE.



Hoes  eymanumapuzayuu. EE  peanmzauust — mpeirnoJiaraet
WCIIOIb30BaHWE TyMaHUTAPHOTO TOTEHIHala (U3UIECKON HaAYKH,
OCMBICJIEHUE CBSI3HM Pa3BUTHS (PU3UKU C pa3BUTUEM OOLIECTBA, a TAKKE C
MHUPOBO33PEHYECKUMH, HPaBCTBEHHBIMU u AKOJIOTHYECKUMHU
npoOIeMaMu.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢busuku mpeiamnoiaraet
3HAKOMCTBO C IIMMPOKAM KPYIOM TEXHHYECKHMX W TEXHOJOTHYECKHUX
IIPUJIOKEHUN U3YUYECHHBIX TEOPUHN U 3aKOHOB.

Hoes  skonoeuzayuu  peanusyercs TMOCPEICTBOM  BBEACHUSA
AIIEMCHTOB COJACPIKAHUS, TOCBSIMICHHBIX AKOJOTHYECKAM TIpoOIeMam
COBPEMEHHOCTH, KOTOPBIC CBS3aHBI C PA3BUTHEM TEXHHKH U TEXHOJIOTHH,
a TaKke 0OCYXJACHHs MPOOIEM PallMOHATEHOTO MPUPOIAOIIONB30BAHUS U
HKOJIOTMYECKOM 0€30MacHOCTH.

CrepHEBBIMU 3JIeMEHTaMH Kypca (U3UKM Ha YPOBHE CPEIHEro
obmiero oOpa3oBaHus SBISAIOTCS (u3znueckue Teopuu (PpopMHpoBaHUE
IPEACTABICHUA O CTPYKTYpe MOCTPOEHUsI (PU3UUYECKON TEeOopHuH, pPOIH
(GyHIaMEHTAJIbHBIX ~ 3aKOHOB M  IPHUHIMIOB B  COBPEMEHHBIX
IOPEACTABICHUSIX O MPUPOJE, T'paHUIAX MPUMEHUMOCTH TEOpUH, IS
OMMKCaHMS €CTECTBEHHO-HAYYHBIX SIBIICHUN U IIPOLIECCOB).

CucteMHO-IesATeIbHOCTHBIN MOJAX0J] B Kypce (PU3MKHU peannus3yercs
IPEXJIe BCETrO 3a CUET OpraHU3AlMK SKCIEPUMEHTATIBLHON JESITeIbHOCTH
oOyuarommxcs. Jlmsg 0GazoBoro ypoBHS Kypca (PU3MKH — 3TO
UCIIOJIb30BAHUE CUCTEMBI (pOHTANBHBIX KpPaTKOBPEMEHHBIX
AKCIIEPUMEHTOB U JIAOOpaTOPHBIX PadOT, KOTOphIE B Mporpamme IO
¢usrke 0O0bENUHEHBI B OOIIMH CIHCOK YYEHUYECKHX MPAKTHUYECKUX
pabot. Bpblgenenne B yKa3aHHOM IepedyHE JIAOOpaTOPHBIX padoT,
POBOJMMBIX JJII KOHTPOJS U OLIEHKH, OCYIIECTBISIETCA yYaCTHUKAMHU
00pa3oBaTeNbHOTO MPOLIecca UCXO0IA U3 OCOOCHHOCTEW TJIaHUPOBAHUS U
ocHameHus kaOmHera (usuku. I[Ipm 3TOM OOecmeunBacTCs OBJIAJACHUE
OOyYaronMMUCS  YMEHMSIMH  TPOBOJUTH KOCBEHHBIC  HM3MEpEHUS,
UCCJIEIOBAHUSI 3aBUCHUMOCTEM (U3MUYECKMX BEIMYMH M TIOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEII0KEHHBIX TUITOTES.

bonpmioe  BHHUMaHHWe  yAeNnAeTCA  PEIICHHIO  PAaCUETHBIX |
KauyeCTBEHHBIX 3amady. [Ilpum »TOM 111 pacu€THBIX 3aja4 MPUOPUTETOM
SABJISIIOTCSL  33/Jlaud  C  SIBHO  3aJaHHOM  (U3MYECKOW  MOJEIbIO,
MO3BOJISIONTME TPUMEHSATh U3yUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3
OJIHOTO pazjieyia Kypca, Tak U MHTETPUPYs 3HAHUS U3 PA3HBIX Pa3JeyioB.
JIisi  KauyecTBEHHBIX 3ajlad MPUOPUTETOM  SBISIOTCS 3aJaHMsl Ha
OoOBsCHEHHE TPOTEKaHWs] (UBUYECKUX SBICHUA U TPOIECCOB B
OKpY’Karolel KU3HHU, TpeOyromue BbpIOOpa (PU3MYECKOH MOJCIH IS
CUTYAIMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusimu GI'OC COO k marepuanbHO-
TEXHUYECKOMY OOECHEUeHHI0 yueOHOro mporecca 0a30BbIH YPOBEHb
Kypca ¢GU3MKKM Ha YpPOBHE CpEIHEro OO0IIero oOpa3oBaHUS TOJDKEH
M3Yy4aThCs B YCIOBHSAX MPEAMETHOTO KaOMHETa (PU3UKU WM B YCIOBHUSX
WHTETPUPOBAHHOTO KaOWHETa MPEMETOB E€CTECTBEHHO-HAYYHOTO IMKIIA.
B xabumnaere u3MKM JODKHO OBITH HEOOXOIHMMOE JiabopaTOpHOE
o0opynoBaHUE NJIsi BBIMOJHEHUS YKAa3aHHBIX B MPOrpaMMme MO (PU3MKe
YYCHUYIECKUX MPaKTUYECKUX  paboT u JIEMOHCTPAIIMOHHOE
o0opyoBaHuE.



JleMoHCTpalMoHHOE 000pynoBaHuE (HOPMHUPYETCS B COOTBETCTBUU
C TMPUHLMIOM MHUHUMAIBHOM  JIOCTATOYHOCTM M  OOecleYrBaeT
[OCTAHOBKY TIE€PEUMCIEHHBIX B IporpamMme Mo (U3HKE KIIIOUEBbIX
JEMOHCTpPALUMA ISl MCCIIEOBAHUS W3YYaeMbIX SIBJICHUUA U TPOLIECCOB,
AMIIUPUYECKUX U  (PYHIAMEHTAJIbHBIX 3aKOHOB, WX TEXHUYECKHUX
IIPUMEHEHUM.

JlaGopatopHoe 00OpyAOBaHUE Uil YYCHUUYECKUX MPAKTUUYECKUX
pabor ¢dopmupyercs B  BHIE TEMAaTHYECKUX  KOMIUIEKTOB H
oOecrieunBaeTcsl B pacy€re OJHOI0 KOMILIEKTa Ha JIBYX OOYy4arolIUXcCs.
TemaTuyeckre KOMIUIEKTHI 1a00paTOPHOTro 000pyJ0BaHUS AOKHBI ObITH
NOCTPOEHBI HA KOMIUIEKCHOM HCIOJIb30BAaHUU aHAJIOTOBBIX U HU(PPOBBIX
npuOOpPOB, a TaK)Ke KOMITBIOTEPHBIX HM3MEPUTEIbHBIX CHCTEM B BHUJIE
1M ppoBBIX JabOpaTOPHI.

OCHOBHBIMHU TEJISIMU M3y4eHHUS (U3MKKM B 00IIEeM 0Opa3oBaHHUU
SABJISIFOTCSL:

e (opmupoBaHue wuHTEpEca M CTpeMJIEHUS OOydYaloIUXCcs K
HAay4YHOMY U3YUYEHUIO IPUPOJIbI, PAa3BUTHE UX UHTEIIEKTYalbHbIX
¥ TBOPUYECKHUX CITIOCOOHOCTEM;

e pAa3BUTHE MPEACTABICHUNA O HAYYHOM METOAE NO3HAHHUS U
dbopmMupoBaHue UCCIIEI0BATEIBCKOTO OTHOILICHHS K
OKpY>KalOLIUM SIBJICHUSIM;

e (opmupoBaHME HAYYHOTO MHPOBO33PEHHUS Kak pe3yibTara
U3Y4YEHUSI OCHOB CTPOCHMSI MAaTepuud M (PyHIaMEHTaJIbHBIX
3aKOHOB (DU3UKHU;

e (opmupoBaHue ymMmeHUN OOBACHSTH SIBJICHUS C UCIOJIb30BAHUEM
bu3nUecKkux 3HaHUM U HAYYHBIX JOKA3aTENbCTB;

e (opmupoBaHue MPEACTABICHUN O POIU (PUIUKHU ISl Pa3BUTHS
JIPYTUX €CTECTBEHHBIX HAYK, TEXHUKHA U TEXHOJIOTHM.

JlocTrxKeHre ITUX IIeJIeH 00eCIeunBaeTCs PEIICHUEM CIICAYIOITUX
3a/1a4y B MpoIlecce M3yueHus Kypca (GU3UKU Ha YPOBHE CPEAHETO OOIIETOo
o0pa3oBaHus:

e TMpuOOpeTeHHWEe CHUCTeMbl 3HaHUH 00 o0mux (U3NIECKUX
3aKOHOMEpPHOCTAX, 3aKOHAaX, TEOpHUsX, BKIIOYAs MEXAHUKY,
MOJIEKYJISIPHYIO (DU3HUKY, dJEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY
Y DJIEMEHTHI aCTPO(PHU3UKH;

e (opmupoBaHue yMEHUN MPUMEHATH TCOPETUUYECCKUE 3HAHUS IS
O0O0BsiCHeHUs] (PU3NYECKUX SIBICHUN B MPUPOJAC U JJIS MPUHSATHUSA
IIPAKTUYECKUX PELICHUM B IOBCEIHEBHOU KU3HU;

e OCBOEHHE CIOCOOOB pEIIECHUS pa3IUYHbIX 3a7ad C SBHO
3aIaHHON  (PU3UYECKOW MOJIENbI0, 3a/ay, MOApa3yMeBaIOIINX
CaMOCTOSATENILHOE CO3JaHue (DU3UYECKON MOJENH, ajeKBaTHOU
YCJIOBUSIM 33/1a4H;

e TMOHMMaHWE (UBMYECKUX OCHOB W TMPHUHIUIIOB JICUCTBUS
TEXHUYECKUX YCTPOMCTB M TEXHOJOTMYECKHX MPOLECCOB, HX
BJIMSIHUS HA OKPY KAIOILYIO CpENy;

e OBJIAJICHUE METOJIAMH CAMOCTOSITEJIbHOTO IUIAHUPOBAHUSA U
npoBeCHUs]  (PU3WYECKHX  DKCIIEPUMEHTOB, aHAlW3a U
UHTEpOpeTanuu HUHPOPMAIIUU, OMPEEICHUS JOCTOBEPHOCTH
MOJIYYEHHOT'O pe3yJibTaTa;

e CO3JaHME YCIOBUM U1 DPa3BUTUSA yMEHUHW  IPOEKTHO-
MCCIIEI0OBATEIIbCKOM, TBOPUECKOM ESITENBHOCTH.



Ha wuzyuenue ¢usuku (06a30BbIii ypOBEHb) Ha YPOBHE CPEIHETO
oOmero obpazoanust orBoautca 136 yacos: B 10 knacce — 68 yacos (2
yaca B HeJienmo), B 11 kmacce — 68 yacoB (2 yaca B HEJIEIIO).

[IpenyiaraemMelii B nporpamme 1no (pusuke nepeyeHb J1abopaTOPHBIX
U TIPAaKTUYECKUX PAOOT SBISETCS PEKOMEHIOBAHHBIM, YUYUTENb JENacT
BBIOOpD MPOBEACHUS JIADOPAaTOPHBIX pPabOT M ONBITOB C YYETOM
VHIMBHUYJIbHBIX 0COOCHHOCTEMH o0yJaroImuxcs.



COAEPXAHUE OBYUYEHUA
10 KJIACC

Pasznesn 1. ®u3uka U1 MeTOAbI HAYYHOI'0 IO3HAHUS

Ousnka — Hayka O npupoae. HayuHble METOIBI NO3HAHUA
OKpyxarouiero mupa. Posb sKcnepumeHTa W TeOpuM B IIpoLiecce
MO3HaHUS MPUPOJIbL. DKCIIEPUMEHT B (hU3HKE.

MopenupoBanue (QU3MYECKUX SBJICHMA UM TmpoieccoB. Hayunbie
runore3sl. PU3NYEeCKUe 3aKOHBl M TEOpUU. ['paHUIBl NMPUMEHUMOCTH
¢u3nyeckux 3aKkOHOB. [I[pUHIINIT COOTBETCTBUS.

Pons u Mecto ¢u3uku B QOPMUPOBAHMH COBPEMEHHON HAy4YHOM
KapTUHBI MUPA, B IPAKTUYECKOU IEATEIIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele W LU(POBBIE  HU3MEPUTENbHBIE  MPHOOPSI,
KOMIIBIOTEPHBIE JATYUKHU.

Pa3znesn 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe JBHKEHHE. (OTHOCUTENIBHOCTh MEXaHWYECKOTO
nexenus. Cucrema orcuéra. Tpaekropus.

[lepemenienue, CcKOpocTh (CpelmHsiE CKOPOCTh, MIHOBEHHAs
CKOPOCTb) M YCKOPEHHE MAaTepUaJbHOM TOUYKH, MX MPOEKIMH Ha OCH
cucteMbl KoopauHar. ClI0KeHrEe MepeMEIICHUI U CII0)KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJUHENHOE JBHKCHUE.
['paduku 3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHHS, MyTH H
NepeMEILECHHS MaTepUaIbHON TOUKU OT BPEMEHHU.

CBobosiHOE TIajieHne. Y CKOpeHue CBOOOTHOTO TaIeHHS.

KpuBosnnaenHoe nBukeHue. [IBuKeHHe MarepuaibHOW TOUYKHU I10
OKPY>KHOCTH C TIOCTOSIHHOM MO MOJAYJII0O CKOPOCTBIO. YTJIOBasi CKOPOCTb,
JIMHEWHAA CKOPOCTb. ITepuon 51 yacTroTa oOpartieHus.
L{eHTpOCTPEMHUTENIBHOE YCKOPEHHE.

TexHuuyeckue  yCTpOMCTBA M IPAKTUYECKOE  IPUMEHEHHUE:
CIIUJIOMETP, IBUKEHUE CHAPSIIOB, LICMTHBIE U PEMEHHBIE NIEPEAAUH.

Jlemoncmpayuu

Mopgens cucteMbl  OTCU€Ta, WUIIOCTpAUUsl KUHEMAaTUUYECKUX
XapaKTEPUCTHUK JBUKECHHUS.

[Ipeobpa3zoBanre  JBMKCHHMH C  HMCIIOJIB30BAHHUEM  MPOCTHIX
MEXaHU3MOB.

[Tagenue Ten B BO3AyX€E U B Pa3peKEHHOM POCTPAHCTBE.

HaGmronenue aBuxeHus Tena, OpOIeHHOTO 0T YTIIOM K TOPU30HTY
Y TOPU30HTAJIBHO.

N3mepenne yckopeHus CBOOOTHOTO TaCHHS.

Hanpagienne ckopocTu Ipu ABUKEHUHU 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, 1abopamopHuvle pabonivl

N3yueHne HEPAaBHOMEPHOIO MBWKEHHUS C LEJIbI0 OINPEICIICHUS
MIHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOLICHUSI MEXAY MYTSAMH, IPOUAECHHBIMU TEJIOM
3a  TOCJEAOBATEIbHbIE  paBHbIE  NIPOMEXYTKH  BPEMEHU  IpU
PaBHOYCKOPEHHOM JBUKEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOU HYJIIO.

N3ydenue nBUKEHNS IIAPHUKA B BA3KOM KUAKOCTH.



N3ydenue aBuKeHus Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun otHocurensHOCTH ['anmumnes. IlepBbii 3akoH HbroToHa.
NuepuunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. IlpuHuun cynepno3unuu cuil. Btopoil 3akoH
HproToHa nma marepuanbHOM TOYKM. Tpetnit 3akoH HbprotoHa miist
MaTepUaIbHbIX TOYEK.

3akoH BcemupHOro TaroteHud. Cuia  Tsxectu.  llepsad
KOCMHUYECKas CKOPOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec rena.

Tpenue. Bunbl TpeHust (IOKOs, CKONbXKEHUs, KaueHwus). Cuna
Tpenus. Cyxoe Tpenue. Cuia TpeHUsI CKOJbXKEHUS U CUJIa TPEHUS TTOKOSI.
Kosddumument tpenus. Cuiia cCONpoTHBICHHUS MPH JBUKEHUU TeNa B
YKUJIKOCTH WJIM rase.

[TocTynarenbHOE U BpalaTeIbHOE ABUKEHHE a0COIIOTHO TBEPAOTO
Tea.

MOMEHT cuiIbl OTHOCUTEIBHO OCH BpalleHus. Ilimedo cuisl
YcioBusl paBHOBECUS TBEPAOTO TEIA.

TexHuueckue  yCTpOMCTBA M IPAKTUYECKOE  IPUMEHEHHUE:
IOJLIUITHUKH, IBUKEHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBiieHMEe HHEPIUNL.

CpaBHeHHEe Macc B3aUMOJAEHCTBYOIINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CroxeHue Cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehopMaIiiu.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U IAJICHHH.

CpaBHEHUE CUJI TPEHUS MOKOSI, KAUEHUS U CKOJIbXKEHUS.

VYcioBus paBHOBeCUs TBEPAOTO Tela. Buibl paBHOBECHSI.

Vyenuuecxuii sxkcnepumenm, 1abopamoptule pabomaol

N3yuenue nBuxeHus: Opycka 1o HaKJIOHHOU TJIOCKOCTH.

HUccnenoBanne 3aBUCHUMOCTH CHJI YOPYTOCTH, BO3HUKAKOLIUMX B
pY>KUHE U PE3UHOBOM 00pasiie, OT ux JAeopMaliuu.

HccnenoBanue ycinoBuii paBHOBECHS TBEPIAOIO TENA, UMEIOILIETO OCh
BpAILICHUA.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynbc MarepraibHOM TOYKU (Tesna), CUCTEMbl MaTE€pUAIIbHBIX
To4YeK. UMIMyJibC CUIIbI U1 U3MEHEHUE UMITYJIbCa Tela. 3aKOH COXpPaHEHUs
UMITyJIbCa. PEakTUBHOE IBUYKEHHUE.

PaGoTa cuiibl. MOIITHOCTD CHJTBI.

Kunernueckass »Heprusi marepualibHo Touku. Teopema 00
W3MEHEHUH KHHETUYECKOW SHEPIUH.

[TorenunansHas osHeprus. IloTeHImanbeHas 3HEpPrus ynpyro
nedhopMupoBaHHON TPYXuHBL. [loTeHIManbHas HHEPrus Tejaa BOJIM3H
MOBEPXHOCTH 3E€MJIH.

[ToreHuunanbHble W HENOTEHUUaNbHble CHIBL. CBS3b palbOTHI
HENOTEHLUHAIBHBIX CUJI C U3MEHEHUEM MEXAaHMYECKOW YHEPIUU CUCTEMBI
TeJ. 3aKOH COXPAaHEHUSI MEXaHUYECKON SHEPTHH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.



TexHuyeckue yCTpoMCTBa U MPAKTUYECKOE NPUMEHEHUE: BOIOMET,
KONEP, NPYKUHHBIN ITUCTOJIET, JBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUs UMITYJIbCA.

PeakTuBHOE IBHIKECHUE.

[lepexo MOTEeHIIMATILHON PHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuenne abOCONMIOTHO HEYyOpyroro yaapa C IOMOIIbIO JIBYX
OJIMHAKOBBIX HUTSHBIX MAATHUKOB.

UccnenoBanue cBsizu pabOThI CUJIBI ¢ U3MEHEHUEM MEXaHUYeCKON
DHEPIUHU Tela Ha IPUMEPE PACTKEHUsI PE3UHOBOTO JKI'YTa.

Paznen 3. MoJgekyasipHas Gu3nKa 1 TEPMOJAMHAMHMKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE MOJIOKEHUSA MOJIEKYJISIPHO-KUHETUYECKON TEOPUH U UX
onbITHOE 0OocHOBaHue. bpoyHoBckoe nBuxkenue. uddysus. Xapakrep
JNBW)KCHUST W B3aUMOJCHCTBHS YacCTUIl BellecTBa. MOJENM CTPOEHUS
ra3oB, JKUJKOCTEH U TBEPABIX TeI U OOBSICHEHUE CBOWCTB BEIIECTBA Ha
OCHOBE JTUX Mozene. Macca u pasmepsl MoJekys. KomauuecTBo
BeulecTBa. [loctositHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u €€ wusmepenue. lllkana
temreparyp Llenbcus.

Mopens uaeanpbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-
KUHETHUYECKOW TEOpUH UJICaTBbHOTO ra3a. AOCONIOTHAs TeMIepaTypa Kak
Mepa CpeaHEH KHHETUYECKOW SHEpPruy TEIUIOBOIO JBHXKEHUS YaCTHUIL
raza. I[llkama temneparyp KenbBuHa. ['a30Bble 3aKOHBL. YpaBHEHUE
MenpaeneeBa—Kianelipona. 3akon JlansToHa. M30mporieccsl B M€ IbHOM
ra3e ¢ IOCTOSHHBIM  KOJIMYECTBOM  BemiecTtBa. [ 'paduyeckoe
IIPE/ICTaBJICHUE U30IPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

TexHuueckue  yCTpOMCTBA M INPAKTHUYECKOE  IPUMEHEHHUE:
TEPMOMETp, OapOMETP.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE  BEIIECTBA,
doTorpadguu MOJIEKyJl OPraHMYECKUX COSTUHEHUH.

OmnbIThl 110 TU(PY3UN KUIAKOCTEH U ra30B.

Mopens 6pOyHOBCKOTO ABHIKCHHS.

Mogens onsira IllTepHa.

OnbIThl, J0Ka3bIBAIOIIME CYILIECTBOBAHUE MEKMOJIEKYJIIPHOIO
B3aUMOJICHCTBU.

Mogenb, WUIIOCTPUPYIONIAsl MPUPOY JABJICHHUS ra3a Ha CTEHKH
cocya.

OnbIThl, WUTIOCTPUPYIOIIUE YPAaBHEHHUE COCTOSIHUSI HJI€AIbHOTO
rasa, U30MpoLECCHI.

Vuenuuecxuii sxkcnepumenm, 1abopamopnule pabomuol

Onpenenenre Macchl BO3AyXa B KIACCHOW KOMHATE€ Ha OCHOBE
U3MEPEHUI 00hEMa KOMHATHI, JABJICHUS U TEMIIEPATYPhI BO3/IyXa B HEH.

HUccnenoBanne 3aBUCHMOCTH MEXAY ITapaMeTpaMH COCTOSHUS
Pa3pEKEHHOTO rasa.

Tema 2. OcHoebl mepmoouHamMuKu

TepmonnHaMuueckas cucrema. BnayTtpennss JHEprus
TEPMOJMHAMHYECKON CUCTEMBI U CIOCOoObI e€ m3MeHeHus. KommdecTtBo



TEIUIOTH U paboTa. BHYTpeHHsisi SHEprus OJHOATOMHOIO HJEaThLHOTO
raza. Buael Teronepenadn: TEIONPOBOIHOCTh, KOHBEKIUSI, U3ITyYCHHE.
VYoienbHasg TEmIOEMKOCTh BemiecTBa. KoOaW4uecTBO  TEIIOTHI  IIPHU
Terionepeaaye.

[ToussTue 06  aamabatHom  mpomecce.  IlepBwiii  3aKoH
TepMOJUHAMUKH. [IprMEHEHHE MepBOTO 3aKOHA TEPMOJMHAMUKHU K
u3ornpoueccam. ['paguueckas unTepnperanus padoThl rasa.

Bropoit 3akon TtepmoaumHamuku. HeoOpaTumocTh mpoLECCOB B
pUPOJE.

TennoBble MamMHbL. [IpUHIUIBI AEHCTBUSA TEIJIOBBIX MAIIUH.
[IpeoOpa3zoBanusi »HEpruv B TEIJIOBbIX MamuHax. Koadduiment
MOJIE3HOTO JEHCTBUA TemioBoll wmamubbl. [ukn Kaprno u ero
KO (UIIMEHT TOJIE3HOr0  JIEHCTBUS.  DKOJOTUYECKHE  MPOOJIEMbI
TEITIODHEPT € TUKMU.

TexHuyeckre yCcTpocTBa U MPAaKTUYECKOE TPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOW XOJOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEW HEpruM Tella MPU COBEPIICHUU PaOOTHI:
BbUIET TPOOKM U3 OYTBUIKM TMOJ JIEWCTBHEM CXKaTOro BO3AyXa,
HarpeBaHue d¢upa B  JATYHHOM  TpyOKe  myTEéM  TpeHHs
(BUICOACMOHCTpALIHS ).

N3menenue BHYTpeHHEH »dHepruu (TeMmmepaTypel) Tena IIpH
Terionepeaaye.

OnbIT 0 aMabaTHOMY PACIIMPEHUIO BO3AyXa (OIMBIT C BO3AYIIHBIM
OTHHBOM).

Mopenu mapoBoil TypOWHBI, JBUTATENIss BHYTPEHHETO CTOpaHMS,
PEaKTUBHOIO JIBUTATES.

Vuenuueckuii sxkcnepumenm, 1abopamopHule pabomaol

N3MmepeHne yaenpHON TEMI0EMKOCTH.

Tema 3. Acpecammnwie cocmoanusn eeuwjecmea. Pazoevie nepexoovt

[TapooGpa3zoBanne u KoHAeHcamus. VcmapeHue W KUIICHUE.
AOGcoitoTHas 1 OTHOCUTENbHASI BIAKHOCTh BO3ayxa. HachlleHHBbIH map.
VYnenbHast TemioTa mNapooOpa3oBaHUsS. 3aBUCHMOCTb TEMIIEPATYyPhI
KHUIIEHUS OT AaBJICHUS.

Tépnoe Teno. Kpucramnmaeckue u amopdubie Tena. AHU30TPOIHUS
CBOMCTB KpucTauioB. JKunkue kpuctaiibl. COBpeMEHHbIE MaTEpHUaJIbL.
[InaBnenne © KpucTaUIM3auus. YJEIbHAas TEIUIOTAa IUIABJICHUSA.
CyOauMmarnmsi.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHnueckue  yCTpOMCTBA M IPAKTUYECKOE  IPUMEHEHHUE:
TUTPOMETP U TICUXPOMETP, KaJOPUMETP, TEXHOJOTUU MOJIyYEHUSs
COBPEMEHHBIX MaTepuajoB, B TOM UHCI€ HAHOMATepHaJIOB, U
HaHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiicTBa HACBIIIEHHBIX MAPOB.

Kunenne npu noHW>KEHHOM JaBJICHUU.

Crioco0Ob! U3MEpEHUst BIAKHOCTH.

HaGmronenue HarpeBaHuss ©  IUTABJICHHS  KPUCTAJUTHYECKOTO
BEIIECTBA.

JleMoHCcTpanusi KpuCTaJlIoB.

Vuenuueckuii sxkcnepumenm, nabopamopmvle padonul



H3MCpCHI/Ie OTHOCHUTEIBHOM BJIAXKHOCTH BO3ayXa.

Pa3znea 4. JaekTrpoguHaMuka
Tema 1. dnekmpocmamuxa
DNeKTpU3aumsi  TeJl.  OJIEeKTpuyeckud  3apsan. JBa  Buaa

AJIEKTPUUYECKUX 3apsI0B. [IpoBOIHUKY, TADTIEKTPUKHU u
MOJIYIPOBOJHUKHU. 3aKOH COXPAHEHUSI JIEKTPUUECKOTO 3apsijia.
BzaumoneiictBue 3apsI0B. 3akoH Kynona. ToueuyHbIlt

AJIEKTPUYECKUN  3apsn.  ODJeKTpudyeckoe 1mosne.  Hanpsok€HHOCTh
3neKTpruYecKoro noss. [IpuHuun cynepno3uium 3JIEKTPUUECKUX TOJIEH.
JIvHUM HaNPSHKEHHOCTU DJIEKTPUUECKOTO TIOJIS.

PaGora cun anektpocratudeckoro mnois. llorenmuan. PasHocTh
NOTEHUHUAIOB. [IpOBOINHMKM M JUAIEKTPUKUA B DIEKTPOCTATHUYECKOM
nose. /J[uanekrprudeckas NpOHULIAEMOCTb.

OnekTpoéMkocTb.  KoHaeHcatop.  ODNEKTPOEMKOCTh  IUIOCKOTO
KOHJIEHCATopa. DHEPTUs 3apsSKEHHOI0 KOHAEHCATopa.

TexHuueckue  yCTpOWCTBA W IPAKTUYECKOE  INPUMEHEHUE:
ANEKTPOCKOIL, JJIEKTPOMETP, JJIEKTPOCTATUUYECKAS 3alllUTa, 3a3€MJICHUE
AIEKTPONPUOOPOB, KOHAECHCATOP, KOMHPOBAIBHBIN ammapar, CTPYyHHBIH
IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII IEUCTBUS AIIEKTPOMETPA.

B3anmoneiicTBre HA3JIEKTPU30BAHHBIX TEJ.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOOHUKY B 3JEKTPOCTATUYECKOM IOJIE.

DIIEKTPOCTAaTUYECKAS 3aLUTA.

JIMBAEKTPUKH B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh  DJIEKTPOEMKOCTHM  IIJIOCKOIO  KOHJIEHCaTopa  OT
IJIOIIAIA T[UJIACTUH, PACCTOSHUS MEXAY HHUMH W JIUDJIEKTPUYECKON
IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

Vuyenuueckuii sxkcnepumenm, 1abopamoptule pabomaol

N3MepeHne 35eKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. ITocmoanunwtii 31ekmpuyeckuii mok. Toku ¢ paziuunvix
cpeoax

OJIEKTPUYECKUN TOK. YCIOBUS CYIIECTBOBAHUS 3JIEKTPUUYECKOTO
Toka. ctounuku Toka. Cuna Toka. [locTosIHHBIN TOK.

Hanpsixkenue. 3akon Oma 171 y4acTKa LenH.

DJIEKTPUYECKOE  COMPOTUBIICHHE.  YJEJIbHOE  COINPOTUBIICHUE
BeulecTsa. [locnenoBarenbHoe, napamienbHOE, CMEMIAHHOE COCIMHEHUE
IPOBOITHUKOB.

Pabora snekrpuueckoro toka. 3akoH Jlxoyns—Jlenuna. MomHocTh
3JIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYIIIAs CUJIa U BHYTPEHHEE COMPOTUBIICHUE UCTOYHUKA
Toka. 3akoH Owma Uil TOJMHOM (3aMKHYTOM) SJIEKTPUYECKON IETH.
KopoTtkoe 3aMbikanue.

DJIEKTPOHHAsI TMPOBOJUMOCTh TBEPABIX METAIOB. 3aBUCHUMOCTD
CONPOTHUBJIEHUS METAIIOB OT TeMIlepaTypbl. CBEpXIPOBOJIUMOCTb.

DIIEKTPUYECKUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.



[TonynpoBonuuku. CoOCTBEHHass W TPUMECHass MPOBOJIUMOCTD
nmonynpoBoaHukoB. CBoiictBa p-N-nepexona. llomynpoBogHuKOBBIE
npuOOPHL

DJIEKTPUYECKUIT TOK B PAacTBOpaxX M paciuiaBax >ICKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALMS. DIEKTPOIHU3.

DJIEKTPUYECKU  TOK B Trasax. CaMocTosTeNbHBIA U
HECAMOCTOATENbHBIN pa3psan. MounHus. [1na3zma.

TexHuyeckue  yCTpOMCTBA M IIPAKTUYECKOE  IPUMEHEHUE:
aMIiepmeTp, BOJIETMETD, peocrar, HMCTOYHUKHA TOKa,
AJIEKTpOHArpeBaTelibHbIe TPUOOPHI, 3JIEKTPOOCBETUTENBHBIC MPUOOPHI,
TEPMOMETP  COMPOTHUBIICHMS, BaKyyMHbId JWOJA, TEPMHUCTOPHI U
(boTOpE3UCTOPHI, MOTYTPOBOTHUKOBBIN AMO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3mMepeHne cuiibl TOKA U HATIPSKEHMUS.

3aBUCHUMOCTh CONPOTHUBJIEHUSA HUIMHAPUYECKUX MPOBOJHUKOB OT
JUTUHBI, TUIOIAAN ONEPEYHOTO CEUEHUS M MaTepralla.

CmemaHHOe COeTMHEHUE TPOBOJHUKOB.

[Ipamoe  u3MepeHue  ANEKTpoABMKYIIEH  cuibl.  KoporTkoe
3aMBIKAaHHE TaJbBAHMYECKOTO DJJEMEHTA W OLEHKAa BHYTPEHHETO
CONPOTHUBJIEHUS.

3aBUCHUMOCTb COIPOTUBJIEHUSI METAIJIOB OT TEMIIEPATYPBIL.

[IpoBOAMMOCTB 3JEKTPOIUTOB.

NckpoBoil pa3psa 1 TpOBOAUMOCTh BO3/1yXa.

OIHOCTOPOHHSISL MPOBOAUMOCTD JUOJA.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomuol

N3ydeHune cMemaHHOro COeIMHEHUSI PE3UCTOPOB.

N3MepeHne 3JIEKTPOABUKYIIEH CHJIBI HCTOYHHMKA TOKAa U €ro
BHYTPEHHETO CONPOTHUBIICHUS.

Habmronenue anexrposnusa.

MexnpeaMeTHbIE CBS3H

N3yuenne «kypca ¢usuku OazoBoro ypoBHa B 10 kiacce
OCYIIECTBIISIETCS. ¢ YUYETOM COAEPKATEIBHBIX MEKIIPEAMETHBIX CBS3CH C
KypcamMu MaTeMaTUKU, OMOJIOTUH, XUMUH, reorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle nowamus, CBS3aHHBIE C H3YYEHHEM METOJIOB
HAyYHOTO TIO3HAHUA: SBJICHWE, HAyYHbIH (akT, TUMores3a, Qpuanyeckas
BEJIMYMHA, 3aKOH, TEOpHUs, HaOIIOJCHUE, YKCIIEPUMEHT, MOJICIIMPOBAHHE,
MOJENb, U3MEPEHUE.

Mamemamuxa: penieHne CUCTEMbI YpaBHEHUM, TUHEHHAS (PYHKITHS,
napabona, runepOona, uX rpa@uKd U CBOWCTBA, TPUTOHOMETPUUECKHE
GyHKIIUKA:  CHHYC, KOCHHYC, TaHT€HC, KOTaHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl W HUX NPOEKIUU HA OCH
KOOpJIMHAT, CJI0KEHHUE BEKTOPOB.

buonoeus: mexannueckoe NBWKEHHE B )KUBOU mpupojae, nuddysus,
OCMOC, TEIJIOOOMEH J>KMBBIX OpPraHW3MOB (BUABI TEILIOTEPEIAUH,
TEIUIOBOE PABHOBECHE), JIEKTPUUECKHUE SIBJICHUS B )KMBOU MIPUPO/IE.

Xumus: JTUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHUE aTOMOB U
MOJIEKYJI, MOJIb BEIIECTBAa, MOJISIpPHAs Macca, TEIUIOBbIE CBOMCTBA
TBEPABIX TEJI, KUIAKOCTEN U Ta30B, JIECKTPUUYECKUE CBOMCTBA METAJJIOB,
ANEKTPOIUTHUYECKAS AUCCOIMALINS, TaJIbBAaHUKA.

l'eocpaghus: BNaXXHOCTH BO3AyXa, BETPHI, 0apOMETp, TEPMOMETP.



Texnonozus: TpeoOpa3oBaHUE JBUKEHUM C HCIOJIB30BAHUEM
MEXAaHU3MOB, YYET TPEHUs B TEXHUKE, IMOAIIUITHUKYU, HUCIIOJIb30BAHUE
3aKOHA COXPAaHEHHUsI MMITyJibca B TEXHHUKE (pakeTa, BOAOMET U JIpyrue),
JBUTATEeNlb BHYTPEHHETO CropaHus, napoBas TypOuHa, OBITOBOM
XOJIOAWIBHUK, KOHIAWLIMOHEP, TEXHOJIOTMU IIOJIYy4YE€HUsI COBPEMEHHBIX
MarepuajgoB, B TOM 4YHCIIE HAHOMAaTepuajaoB, U HAHOTEXHOJOIUH,
AJIEKTPOCTATUYECKAS 3alUTa, 3a3€MJIEHUE DIIEKTPOIPUOOPOB, KCEPOKC,
CTpYHHBIN IIPUHTED, DJIEKTPOHArpeBaTEIbHBIE npuOOPkI,
AIEKTPOOCBETUTENBHBIE MPUOOPHI, raIbBaHUKA.

11 KJIACC

Pa3znen 4. JiaekTpoguHaMuKa

Tema 3. Macnummnoe none. IneKmpomazHUmMHAA UHOYKYUA

[TocTtossHHBIE MarHUTHL. B3auMoaelcTBUE NOCTOSIHHBIX MAarHHMTOB.
MarnutHoe nosie. Bekrtop MarHuTHOM — MHAYKOMH. [IpuHUMAD
CyNEpPNO3WLIMM MArHUTHBIX TOJNeW. JIMHMM MAarHUTHOW WHAYKLUU.
KapTtuna nMHUI MarHuTHOW MHAYKIUU OISl TOCTOSIHHBIX MArHUTOB.

MarHutHOe 1osie MPOBOAHUKA ¢ TOKOM. KapTuHa TMHUN MHIYKIHH
MAarHMTHOTO TOJISI JUJIMHHOTO TMPSIMOIO MPOBOJHHMKA W 3aMKHYTOrO
KOJIBLIEBOTO MPOBOJHMKA, KAaTyIKM ¢ TOKoM. OmbslT Opcrena.
B3anmoneiicTBruE MPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna JlopeHua, €€ MOAyJib M HarpaBlieHUE. JIBUKEHHE 3apsyKEHHOM
YacTHI[BI B OJJHOPOJHOM MarHUTHOM moJje. Pabora cunbl Jlopenna.

SABneHne  sneKTpoMarHuTHOM  wHAYKUMU. IloTok  Bekropa
MarHUTHOW WHAYKIUU. OJEKTPOABHXKYIAs CUJIa HWHIAYKIHH. 3aKOH
BJICKTPOMAarHuTHOM HHAYKIMKU Dapajes.

BuxpeBoe anekTpuyeckoe 1oje.  DJIEKTPOJBHXKYIas  cujia
UHIYKIUU B MPOBOAHUKE, ABUKYUIEMCS MOCTYNATEIbHO B OAHOPOIHOM
MarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHayKTUBHOCTh. SIBI€HME CaMOMHIYKUHUH. OIJIEKTPOJBUKYILAS
CUJIa CAMOUHTYKIINH.

DHEprusit MarHUTHOTO TMOJIS1 KATYILIKU C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHnueckue  yCTpOMCTBA M IPAKTUYECKOE  IPUMEHEHHUE:

ITOCTOSTHHBIC MAarHuThI, AIIEKTPOMATHUTHI, AJIEKTPOIBUTATEb,
YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTHUIl, MHAYKIIMOHHAS TIE€Yb.
Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHUE IEKTPOHHOT0 ITy4YKa MArHUTHBIM IOJIEM.

JIvHUM MHIYKUWHA MAarHATHOTO TOJIS.

B3aumopericTBre 1ByX TPOBOAHUKOB C TOKOM.

Cuna Ammnepa.

JevictBrue cuibl JIOpeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME PTIEKTPOMArHUTHON UHIYKIIUU.

[IpaBuio Jlenua.

3aBUCHUMOCTh 3JIEKTPOJBIKYILEH CHUJIbl HMHIYKIUU OT CKOPOCTH
W3MEHEHUS] MATHUTHOTO MOTOKA.

SIBiIeHME CAMOMHIYKIIUH.



Yuenuueckuii skcnepumenm, n1abopamopuvle padonivl

N3yueHne MarHuTHOTO MOJI KaTYIIKH C TOKOM.

UccnenoBanue nelicTBUsI NOCTOSSHHOTO MAarHUTAa HA PAMKY C TOKOM.
HccnenoBanue sABiIeHUs 3IEKTPOMATHUTHONW UHAYKIIMH.

Paszpnen S. KoJsieOanust u BOJIHBI

Tema 1. Mexanuueckue u 3J1eKmMpOMAZHUMHbIE KOJ1€DAHUSA

KonebarensHas cucrema. CBOOOIHBIE MEXaHUYECKHUE KOJICOAHUS.
INapmonuyeckue koneOanus. Ilepuon, dactora, ammuutyga u (asza
koneOanuii. [lpy>XWHHBIH  MasTHUK. MareMaTHYeCKUil  MAasTHUK.
VYpaBHeHue rapMoHuyeckux kojeOanuil. IlpeBpaiieHue sHepruu mnpu
rapMOHUYECKUX KOJICOAHUSX.

Koneb6arenbubiit  koHTYp.  CBOOOJHBIE  3JIEKTPOMATHUTHBIE
KojeOaHusl B HJI€aIbHOM KOJeOaTebHOM KOHTYype. AHAJOTUs MEXIY
MEXaHUYECKUMU M  DJJEKTPOMArHUTHBIMU  KosieOaHusmu. Dopmyia
TomcoHa. 3aKOH COXpaHEHMs] SHEPIHMH B HJI€AJTBLHOM KOJIeOaTeIbHOM

KOHTYpE.
[IpeacraBinenre o 3aTyXawIMX KoJieOaHUsX. BbIHYXIEHHBIE
MEXaHUYECKUe KoJIeOaHusl. Pe3onanc. BoinyX1eHHbIE

AJIIEKTPOMArHUTHBIE KOJIEOAHUS.

ITepemennsIii Tok. CHHYCOMAATbHBIA TTIEPEMEHHBIM TOK. MOIIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIUTYJTHOE U JEHCTBYIOIIEE 3HAYEHUE CUJIbI TOKA
Y HaIpsKCHUS.

Tpancpopmarop. [lpousBojacTtBo, mepenaya U NOTpeOJICHHE
ANEKTPUYECKON HHEPruH. OJKOJIOTMYECKUE PUCKHA IPU MPOU3BOICTBE
anekTposHepruu. KynpTypa  UCHONB30BaHUS  BJIEKTPOSHEPIMM B
MOBCEIHEBHOM KU3HH.

TexHuuyeckue  yCTpOMCTBA M IPAKTUYECKOE  IPUMEHEHHUE:
JJIEKTPUYECKUU 3BOHOK, TIE€HEpAaTop NEPEMEHHOrO TOKa, JIMHUU
3JIeKTponepesay.

Jlemoncmpayuu

UccnenoBanune napameTpoB KoieOaTeabHON CUCTEMbI (TTPY>KUHHBIHI
VI MAaTEMATUYECKUI MasiTHUK).

HaGnronenue 3atyxaronmx KojaeOaHmii.

WccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Habmonenue pe3onanca.

CBOOOHBIE AIEKTPOMATHUTHBIE KOJICOAHUSI.

OcuworpaMmbl  (3aBUCUMOCTH CUJIbI TOKAa W HAIPSKEHHS OT
BPEMEHU) JIJIS AJIEKTPOMATHUTHBIX KOJICOaHUH.

Pezonanc 1npu mocienoBaTeNbHOM — COCAMHEHUM — PE3UCTOPA,
KATYyIIKA UHAYKTUBHOCTU U KOHJIEHCATOPA.

Mojenb JIMHUY 3JIEKTPOIIEPENAYN.

Vuenuueckuii sxcnepumenm, 1abopamophule pabomoi

UccnenoBanue 3aBUCMMOCTH TIEPHOJa MaJbIX KoJieOaHUMW rpy3a Ha
HHUTH OT JUIMHBI HUTU U MAacChl IPy3a.

HccnenoBanne mepeMEHHOr0 TOKA B LENU W3 IIOCIEIOBATEIBLHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUNHbLE G0JIHbL

Mexanuueckre BOJIHBL, YCIOBUS pacnpocTpaHeHus. Ilepuog.
CkopocTh pacnpocTpaHeHUss W JJiMHa BoOJIHBL —llomepeunbie U



npoaoJibHble BOMHBL MHTepdepeHuus u audpakius MeXaHUYECKHUX
BOJIH.

3Byk. CkopocTh 3Byka. I'pomkocTh 3BykKa. Bwicota ToHa. TeMOp
3BYyKa.

DIJIEKTPOMArHUTHBIE BOJIHBI. YcnoBus U3ITyYEHUS
AIIEKTPOMATrHUTHBIX BOJIH. B3aumuas opuentanus BektopoB E, B, V B
AJIEKTPOMArHuTHOM  BoJiHEe. (CBOWMCTBAa  BJIEKTPOMArHUTHBIX  BOJIH:
OTpak€eHue, MPeOMIICHHE, MOoJsipu3alus, AMPpaKkuus, UHTEPPEPEHIIHS.
CKOpOCTb 3JIEKTPOMAarHUTHBIX BOJIH.

[lIxana 31eKTpOMarHuTHHIX BOJH. [IpuMeHeHue 371eKTpOMarHuTHBIX
BOJIH B TEXHUKE U OBITY.

[IpuHLMIIBI paINOCBA3U U TENEBUACHUA. Pamnookamus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAKOIIEN CPEBI.

TexHuueckue  yCTpOWCTBA W IPAKTUYECKOE  IMPUMEHEHUE:
MY3bIKQJIbHBIC HHCTPYMECHTBI, YJIbTPa3ByKOBasi AUATHOCTHKA B TCXHUKE U
MEAUIMHE, pafap, paJAuoONpUEMHHUK, TEJIEBU30p, AaHTEHHA, TeaedoH,
CBY-neus.

Jlemoncmpayuu

OO6pazoBaHue M pacHpoCTPaHEHUE IOMEPEUHbIX W MPOAOIBHBIX
BOJIH.

Kone6umomieecs Teno kak HCTOYHHUK 3BYKa.

HaGntonenue orpaxeHus: U IpeOMICHHUS] MEXaHHYECKUX BOJIH.

HabGntonenue nateppepeHnu u qudpakiini MEXaHUYEeCKUX BOJH.

3BYKOBOW pE30HAHC.

HaGntonenue cBsI3W TPOMKOCTH 3BYyKa W BBICOTBI TOHAa C
aMILTATYI0M M 9acTOTON KOJIeOaHUH.

HccnenoBanne CBOWCTB 3IEKTPOMArHUTHBIX BOJH: OTPaXKCHUE,
pesioMIICHUE, MOJspu3alus, Judpaxkius, nHTephepeHITusI.

Tema 3. Onmuxa

I'eomerpuueckas onruka. [IpssMonuHeiHOE pacipOCTpaHEHHUE CBETA
B OJIHOpOAHOM cpene. JIyu cBera. ToueuHbI HICTOYHUK CBETA.

OtpaxeHnue cBeTa. 3akoHbl oOTpaxeHus cBera. llocTpoenue
U300paKEHUI B IJIOCKOM 3€pKaJie.

[Ipenomnenue cBeTa. 3aKOHBI MpENOMIICHUS CBeTa. AOCOIIOTHBIM
nokazareinb  npesiomyeHus.  [lollHOe  BHyYTpeHHEE  OTpa)KEHUE.
[IpenenbHBIN yroJl MOJHOrO BHYTPEHHETO OTPAXKEHUS.

Hucnepcus ceeta. CioxHbIN cocTaB Oernoro ceta. L[Ber.

CoOuparomue U pacceuBarolye JMH3bL. ToHkas JmH3a. DokycHoe
paccTosSlHUE MW  OINTHYECKas CWja TOHKOW JmH3bL. [locTpoenue
M300paKEeHU B COOMpAIONIMX M pacceuBaronmx JmH3ax. Dopmyna
TOHKOM JIMH3BI. Y BEIMUCHHUE, JaBaEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonmnoBas omrtuka. UuaTtepdepenmms  cBera.  KorepeHTHbIE
WMCTOYHUKHU. YCJIOBUsS HAOMIONEHUS MaKCUMyMOB W MHHHMYMOB B
UHTEeP(HEPEHIITMOHHOW KapTHHE OT JBYX CHH(pA3HBIX KOTEPEHTHBIX
HMCTOYHUKOB.

Hudpakuust  cBera.  Judpaknuwonnas  pemérka.  YcioBue
HaOJI0ICHUS TJIABHBIX MAKCUMYMOB MPH MaJI€HUH MOHOXPOMATHYECKOTO
cBeTa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonspusanus ceera.



TexHuyeckue yCTpONCTBA U MPAKTHYECKOE NPUMEHEHHE: OYKH,
nyna, doToanmnapaT, MPOCKIMOHHBIN amnmnapar, MUKPOCKOI, TeJIeCKOIl,
BOJIOKOHHAsI OTNITUKA, AU(GPAKIIMOHHAS PEIIETKA, MTOJISIPOUI.

Jlemoncmpayuu

[IpsmonuHeitHOE pacnpoCTpaHEHUE, OTPaAKEHUE U MPEIOMIICHUE
ceera. OnTuyeckue MpruoOOpHL.

[TonHoe BHyTpeHHEe oTpakeHue. Mojiesib CBETOBO/A.

UccnenoBanue cBOWCTB N300paKeHUH B JIMH3aX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habmonenue nunrepdepeHiyu ceera.

Habmonenue audpakiuu ceera.

Habmronenue aucnepcuu cBeTa.

[TosmyyeHue criekTpa ¢ MOMOILbIO TPU3MBI.

[Tonydenue criekTpa ¢ MOMOIIBI0 AUPPAKIIMOHHON PEIIETKH.

Habmronenue nonsipu3aium cBera.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomuvl

N3mepenure nokaszaresns NpeioMIICHUS CTEKIIA.

UccnenoBanue cBOWCTB N300paKeHUH B JIMH3aX.

Habmronenue aucnepcuu cBeTa.

Pa3znen 6. OcHOBBI cIeNUAJIBLHON TEOPUH OTHOCUTEJIbHOCTH
['paHuIbl MPUMEHUMOCTH KJIACCMYECKON MexaHukHu. [locTymarsl
CIICIMAIbHOM TEOPUHU OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTh MOJYJIS
CKOPOCTH CBETa B BaKyyMe€, IPUHIIUI OTHOCUTEIbHOCTH DUHIITEHHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE BpPEMEHU U
COKpaIleHHE JIJTUHBI.
DHEprus U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.
CBs3b MaccChl ¢ SHEPTrUE U UMITYJIbCOM PEISTUBUCTCKONW YAaCTUIIHI.
DHeprus Mnokxosl.

Pa3nen 7. KBanroBas ¢pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBs3u s3HEPrUun POTOHA C €T0 YACTOTOM.
DHeprusi 1 UMNyJbc (HOTOHA.

OtkpeiTie u uccnefgoBanue Qororddexra. Ombiter A. T
CroneroBa. 3akoHbl Qorodddexra. VYpaBHeHue OIOUHINTEHHA IS
doroaddexra. «KpacnHas rpanuna» Goroaddekra.

JlaBnenwne cBera. OnbiThl 1. H. JleGenena.

XUMHUYECKOE JIEVCTBUE CBETA.

TexHnueckue  yCTpOMCTBA M IPAKTUYECKOE  IPUMEHEHHUE:
¢doTosnemMeHT, GoTOaATIHK, COTHEUHAs OaTapes, CBETOAHO/I.

Jlemoncmpayuu

®o1orh(HeKT Ha YCTAaHOBKE C IIMHKOBOU MJIACTUHOM.

Uccnenoanue 3akoHOB BHEMIHETO (poTodddekTa.

Ceeronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuio o -
yactull. [Inanerapuas moxens aroma. Iloctynarel bopa. M3nydenue u
MOTJIONICHUE (POTOHOB MPH MEPEXOJIE aTOMA C OAHOTO YPOBHS YHEPTHU HA
npyroil. Buasl cnektpoB. CeKTp ypOBHEHN 3HEPIHH aTOMa BOAOPOAA.



Bonnoseie cBolicTBa wactui. Bomubel ne bpoins. Kopnyckynspao-
BOJIHOBOM JTyaJIM3M.

CrnoHTaHHOE M BBIHYKJICHHOE U3JIyUYCHHE.

TexHuyeckue  yCTpOMCTBA M IIPAKTUYECKOE  IPUMEHEHHUE:
CIIEKTPAJIbHBIN aHaIHN3 (CIIEKTPOCKOIT), J1a3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopa.

Onpenenenre IIMHBI BOJHBI JIa3zepa.

HaOmonenue nuHeRYaThIX CIIEKTPOB U3ITYUCHUSL.

Jlazep.

Yuenuueckuii skcnepumenm, n1abopamopnvle pabonvl

Habmonenue nuHenyaToro crexkTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTHI, JOKAa3bIBAIOIINE CJIOXHOCTh CTPOEHUA  sapa.
OTtkpeiTHe panuoakTuBHOocTU. OmbIThl Pesepdopna mo ompeneneHuto
cocTaBa paJuOaKTUBHOrO u3nydeHusa. CpoiicTBa anbda-, 6eTa-, ramma-
u3JlyyeHus. BiausHue paauoakTHBHOCTH Ha KUBbIE OPTaHU3MBI.

OtkpbiTHE TIpOTOHAa W HeuTpoHa. HykioHHas woaens sapa
I'eiizen6epra—Banenko. 3apsy sapa. MaccoBoe yucio sapa. M30Torsbl.

Anbda-pacnian. OJEKTPOHHBIH U TMO3UTPOHHBIM Oera-pacmal.
['amMma-n3nydeHnue. 3aKOH paIMOAaKTUBHOTO pacnajia.

DHeprusi CBsi3W HYKJIOHOB B sifpe. SnepHbie cuiibl. JledekT macchl
anapa.

Anepusbie peakuuu. [leneHue u cuHTE3 AI€P.

Anepuwiii  peaktop. Tepmosinepusiii  cuHTe3. [IpoGiaemMbr  u
NEPCIEKTUBBI SIEPHON SHEPTreTUKU. DKOJOTUYECKHE ACIEKThI SIEPHOMN
SHEPIreTUKH.

DneMeHTapHble YacTUIbl. OTKPBITHE TO3UTPOHA.

MeTobl HAOMIOACHHS U PETUCTPALIUU SJIEMEHTAPHBIX YACTHIL.

dyHaamMeHTalbHbBIe  B3auMojeicTBus. EauHcTBO  Du3mueckoi
KapTUHBI MUPA.

TexHuueckue yCTporucTBa U IMPAKTUYECKOE PUMEHEHUE: JO3UMETP,
Kamepa BuiibcoHa, siiepHblil peakTop, aToMHast 6oM0a.

Jlemoncmpayuu

CU€TUrK MOHUBHUPYIOIINX YACTHII.

Vuenuuecxuii sxkcnepumenm, 1abopamoptule pabomoi

UccnenoBanue TpekoB yacTull (10 TOTOBBIM (doTorpadusim).

Pa3znen 8. JjieMeHTHI aCTPOHOMUY U aCTPOPU3NKH

Otanbl pa3BUTHUs acTpoHomuu. [IpukiiagiHOE 1 MUPOBO33PEHUECKOE
3HAYC€HHE aCTPOHOMMH.

Bupn 3Bé3mHoro Heba. Co3Be3aus, spKUAE 3BE3BI, IIAHETHI, HX
BUJIIMOE JBHKCHHUE.

ConHeyHas cucTema.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk sHepruu ComnHIa U
3BE31. 3BE3MbI, KX OCHOBHBIE  XapakTEepUCTUKU. Jluarpamma
«CIIEKTPaIbHBIN KJIacc — CBECTUMOCTDY. 3BE31IBI TJIaBHOM
MMOCJIEIOBATEIILHOCTH. 3aBUCHMOCTh «Macca — CBETHMOCTBY» JJIS 3BE3]I
IJJaBHOM  MOCJEIOBATEIbHOCTH.  BHyTpeHHee  CTpoeHHe  3BE3.
CoBpemeHHbIE TTPEACTABICHUS O MPOUCXO0XKACHUU U ABoItonnKy ConHIa 1
3BE3. DTanbl JKU3HU 3BE3].



Mueunbii [lyte — nHama ['anaktuka. [lonoxkeHne u JIBUKEHUE
Conana B l'anaktmke. Tunbl ramaktuk. PagporanakTuku W KBa3aphl.
YeEpHble AbIPHI B AApax rajlaKkTHK.

Bcenennas. Pacmpenue Bceenennoil. 3akon Xa0O06ma. Pa3Geranue
rajnakTuk. Teopus bosbmoro B3peiBa. PenukroBoe n3nydeHue.

Macmrabnas crpykrypa Beenennoid. MeraranakTuka.

Hepeménnnie npobsieMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HabmtoneHuss HEBOOPYXKEHHBIM  TJIA30M € HCMOJb30BAHUEM
KOMITBIOTEPHBIX TPUIIOKEHUHN Il OMPEACIICHUS TOJ0KEHUST HEOECHBIX
OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE co3Be3qusi (CeBepHOro
MOJyIIapus U SIPKUE 3BE3IBI.

Habmonenus B reneckon JlyHsl, mianet, Miieunoro Ilytu.

O600maromee NOBTOPEHUE

Ponb ¢u3uku 1 acTpOHOMHHM B SKOHOMUYECKOU, TEXHOJIOTHYECKOM,
COLIMAJIbHON U 3TUYECKOM cepax AesaTeIbHOCTH YeJIOBeKa, pOjib U MECTO
(GU3MKM U aCTPOHOMHHM B COBPEMEHHON Hay4YHOM KapTUHE MHUpa, pPOJib
¢usnyeckoil Teopur B (HOPMUPOBAHMM MPEACTABICHUN O (U3MUECKOU
KapTUHE MHUpPa, MECTO (PU3NYECKOW KAPTUHBI MHpa B OOLIEM pSIy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEICTABICHUN O IIPUPOJIE.

MexnpeaMeTHbIE CBA3H

N3yuenne kypca ¢usuku 6azoBoro ypoBHs B 11 Kiacce
OCYILECTBIISIETCS ¢ YUYETOM COAEPKATEIBHBIX MEKIIPEAMETHBIX CBS3EU C
Kypcamu MaTeMaTUKU, OMOJIOTHH, XUMUU, T€orpa@uu U TEXHOJIOTHH.

Meoicnpeomemnvle nouamus, CBS3aHHBIE C H3YYEHHEM METOJIOB
HAyYHOTO TO3HAHUA: SBJICHHE, HAy4YHbIH (DaKT, TUMOTE3a, (PU3NYECcKas
BEJIMYMHA, 3aKOH, TEOpHUs, HaOIIOJEHUE, PKCIIEPUMEHT, MOJICIMPOBAHHE,
MOJEJb, U3MEPEHUE.

Mamemamuxa: pelieHue CHUCTEMBI YPaBHEHUM,
TPUTOHOMETPUUECKHE (DYHKIIMHM: CUHYC, KOCHHYC, TAHT€HC, KOTAHTEHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI M UX MPOCKLIHUU HA
OCHM KOOPAMHAT, CII0KEHHE BEKTOPOB, IPOU3BOJHBIE 3JIEMEHTAPHBIX
GyHKIMNA, TpU3HAKA TOIO0OMS TPEYTOJIBHUKOB, OINPEACICHUE IUIOLIAIN
I0CKUX (puryp u 06béma Ted.

buonocusa:  >nekTpuyueckue  ABICHUA B KUBOW  MNPUPOIE,
KosieOaTeNnbHbIe JBIKEHUS B JKMBOW MPHUPOJE, ONTHYECCKUE SIBICHHS B
YKUBOM IIPUPOAE, AEUCTBUE PAIUALMU HA )KUBBIE OPTaHU3MBI.

Xumus: CTpPOCHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTypa
TBEPABIX TEJ, MEXaHU3MbI O0Opa30BaHUSA KPUCTALUTUYECKON PEIIETKH,
CIIEKTPAJIbHBIN aHaJIN3.

l'eoepagusa: marHUTHBIE TIONIIOCA 3EMIIH, 3QJICKW MArHUTHBIX DY/,
doTocréMKa 3eMHOI TOBEPXHOCTH, MPECKA3aHNE 3EMIICTPSICCHUI.

Texnonocus: NVMHUM BIEKTPONEPENAY, TEHEPATOP IEPEMEHHOIO
TOKa, 3JICKTPOABUTATEIb, MHAYKIUOHHAS NI€Yb, pagap, PaauONpUEMHUK,
TEJIeBU30p, aHTeHHa, Teneon, CBY-meub, MpOEKIMOHHBIN ammapar,
BOJIOKOHHAs OMNTHKA, COJIHEYHAas Oarapest.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBbI
nHo ®U3UMKE HA YPOBHE CPEJHEI'O OBHLIEI'O
OBPA3OBAHUA

OcBoenue yueOHOro mpeamera «Pu3MKa» Ha YPOBHE CPEIHEro
oOmero oOpa3zoBanusi (0a30BbIi  YpPOBEHb) JIOJDKHO OOECHEYHTH
JTOCTHKECHHE CIEAYIONINX TUIHOCTHBIX, METAIIPEIMETHBIX U TPEIMETHBIX
00pa3oBaTeNbHbIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMaHOCTHBIE PEe3yJIbTAaThl OCBOEHUS Y4eOHOTO mpenMera « PU3nuKay»
JOJDKHBI ~ OTpa)kaTb TOTOBHOCTh M CHOCOOHOCTH  OOyYarouiuxcs
PYKOBOJICTBOBAThCSI CPOPMUPOBAHHOW BHYTPEHHEN MO3UIUEN JTMYHOCTH,
CUCTEMON  LIEHHOCTHBIX OpPUEHTAlUMW, TO3UTUBHBIX BHYTPEHHHUX
yOEXKICHUH, COOTBETCTBYIOILIUX TpaJAULIMOHHBIM LEHHOCTSIM
poccHiickoro oOIIecTBa, paclIMpEeHUEe >KMU3HEHHOTO OINbITa W OIbITa
NEATEIIbHOCTH B INPOLECCE pealu3aluyd OCHOBHBIX HalpaBJICHUU
BOCITUTATEIbHOU JIEATEIbHOCTH, B TOM YHUCIIE€ B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(OpPMHUPOBAHHOCTh TPAXKIAAHCKON MO3UIMU OO0YyYaroIIerocs: Kak
AKTUBHOT'O M OTBETCTBEHHOI'O YJ€HA POCCUICKOro 00IECTBA;

OPUHATHE TPATULHUOHHBIX OOIIEYEIOBEUECKUX T'YMAaHUCTHUYECKUX U
JEMOKPaTUYECKUX LICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JE€ATEIbHOCTh B HMHTEpecax
IpaXKJaHCKOro  OOIecTBa, y4yacTBOBATh B  CaMOYIPAaBIECHUU B
o0pa3oBaTenbHON OpraHu3aluu;

YMEHUE B3aUMOJCICTBOBaTh C COLMUAIBHBIMU HWHCTUTYTaMU B
COOTBETCTBHUM C UX (PYHKLIMSIMHU U HA3HAYCHUEM;

FOTOBHOCTb K T'YMAaHUTApHOW U BOJIOHTEPCKOU EATEIBHOCTH;

2)IaTPUOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUMCKON TPaKTAHCKOM HIACHTUYHOCTH,
NaTpUOTU3MA;

LHEHHOCTHOE  OTHOUIEHWE K TOCYJAapCTBEHHBIM  CHMBOJIAM,
JOCTHXKEHUSIM POCCUNCKHUX YUEHBIX B 00J1aCTU (PU3UKKU U TEXHUKH;

3)IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

c(OPMHPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHUS,  ATUYECKOIO
NOBEJICHUS;

CIIOCOOHOCTh OLICHMBATh CHUTYallMI0 W NPUHUMATh OCO3HAHHBIC
pElIeHUsl, OPUEHTHUPYSACh Ha MOpPAJbHO-HPABCTBEHHBIE HOPMBI H
LEHHOCTH, B TOM YHUCJIE B ICATEIIBHOCTHA YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJ|a B TOCTPOCHUE YCTOMYMBOTO OYIyIIETo;

4)3¢TeTHYECKOr0 BOCIIUTAHUS :

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIKOYAs ACTETUKY HAy4YHOIO
TBOPUYECTBA, MPUCYIIET0 PUINYECKON HAYKE;

5)Tpy10BOro BOCIMTAHMS:

UHTEpEC K Pa3IMyHbIM cepam MpoPeCcCUHOHAIBHON NIeATeTbHOCTH,
B TOM YHCJI€ CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, YMEHHUE COBEpIIATh
OCO3HaHHBIM  BBIOOp Oyaymed mnpodeccun W Peau30BBIBATH
COOCTBEHHbBIC KU3HECHHBIC TUIAHbL;



TOTOBHOCTh M CIIOCOOHOCTH K 00Opa30BaHUIO U caMOOOpa30BaHUIO B
o0nacTu (GU3HMKU HA TPOTSHKEHUU BCEU KU3HH;

6)3K0JI0TN49eCKOr0 BOCIIMTAHMS:

cOPMUPOBAHHOCTh  DKOJIOTHYECKOH  KYJNBTYphl,  OCO3HAHHE
100aJIbHOI0 XapakTepa SKOJIOTHYECKUX MPOoOIIeM;

IUIAHUPOBAHUE U OCYIIECTBIICHUE JEUCTBUM B OKPYXKAIOLIEH Cpere
Ha OCHOBE 3HAHMS IIeJIeH YCTOMYNBOTO Pa3BUTHS YEIOBEUYECTBA,

pacipeHue OTIBITa JeSTeTbHOCTH IKOJIOTUYECKOM
HapaBIEHHOCTH Ha OCHOBE MMEIOIINXCS 3HAHUH 10 PU3HKE;

7)IeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMECHHOMY YPOBHIO Pa3BUTHS (DU3UICCKON HAYKH;

OCO3HaHME LIEHHOCTH HAay4YHOW JIeATE€NbHOCTH, TOTOBHOCTh B
npoluecce  U3ydeHHs  (U3UKM  OCYHIECTBJISATH  MPOEKTHYIO |
UCCJIEI0BATENbCKYIO JIEATeNIbHOCTh UHIMBUYAIbHO U B TPYyIIIIE.

METAIIPEIAMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
ba3oBbie Jornyeckue AeiicTBUA:

CaMOCTOSITENIbHO (POPMYJUPOBATh M AKTYaJIU3UPOBATh MPOOIIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONPENETATh LENU JACITEIbHOCTH, 33/1aBaTh NapaMeTpbl U KPUTECPUU
WX JOCTHKECHUS,

BBISBJISITh 3aKOHOMEPHOCTU M TMPOTHUBOPEUMSI B PacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;

pa3pabaThiBaTh IUIaH peIIeHUs] MpoOJeMbl ¢ Yy4€TOM aHaiIM3a
MMEIOIINXCSl MAaTEPUAIIBHBIX M1 HEMAaTEPUAIIBHBIX PECYPCOB;

BHOCHUTh KOPPEKTUBBI B JIESITEIBHOCTh, OLEHUBATh COOTBETCTBHE
PE3yJIbTATOB LENSAM, OLIEHUBATH PUCKU MTOCIEACTBUN IESITENBHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH PabOTy B YCIOBUSIX pEaJbHOTO,
BUPTYaJIbHOT'O 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KpPEATHUBHOE MBIIUICHUE NPU PELICHUH >KU3HEHHBIX
poOJIeM.

Ba3oBble ucciienoBarejbcKue 1eCTBUA.

BJIQJICTh HAYYHON TEPMHUHOJIOTHUEH, KIIOUEBBIMU TIOHSATUSIMHU H
METO/IaMH (PU3UYECKON HAYKH;

BJIQJCTh HABBIKAMH Y4YEOHO-UCCIEOBATEIbCKOM U  MPOEKTHOM
JEeSTENPHOCTH B 00JIaCTU (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTHIO K
CaMOCTOATENILHOMY TIOMCKY METOJOB pelieHus: 3a1ad  (u3nuecKoro
COJIEpKaHUsl, TPUMEHEHHUIO PA3JIMYHBIX METO/IOB O3HAHUS;

BJIAJIETh BUJIAMU JEATEIIBHOCTU 110 MOJIYYCHUIO HOBOTO 3HAHUSI, €TO
WHTEpHIpeTaluyd, MpeoOpa3OoBaHUI0 U MPUMEHEHUIO B  Pa3IUYHBIX
y4eOHBIX CUTYallUsIX, B TOM YHCJI€ MPU CO3aHUM YUEOHBIX NMPOEKTOB B
obOnactu GU3HKY;

BBIABJISATh [PUYUHHO-CIICICTBEHHBIE CBSI3M W aKTYAJIM3UPOBATh
3a71a4y, BBIIBUIaThb TUIIOTE3y €€ PELICHUs, HaXOAUTb APTyYMEHTHI IS
JI0KA3aTeNbCTBA CBOMX YTBEPKACHUM, 3a71aBaTh MapaMeTpPbl U KPUTEPUU
pelIeHus;



aHAJIU3UPOBATh MOJYUYEHHBIE B XOJE PEIICHUs 3aauM pe3yJIbTaThl,
KPUTUYECKHU OLIEHUBATHh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHE
B HOBBIX YCJIOBHUSIX;

CTaBUTh U  (GOpMYJHUpPOBaTH  COOCTBEHHbIC  3aJjauyd B
00pa3oBaTeNbHOMN AESITENIBHOCTH, B TOM YUCJIE MPU U3YYEHUU (HU3BHUKY;

JaBaTh OLEHKY HOBBIM CHUTYyallUsiM, OII€HUBATh MPUOOPETEHHBIM
OTIBIT;

YMETh MEPEHOCUTH 3HAHUSA MO (U3MKE B MPAKTHUYECKYHO 00J]acThb
AKU3ZHEIESITEbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX IIPEIMETHBIX 00acTeil;

BBIIBUTaTh HOBBIE WJIEH, MpeasiaraTh OPUTMHAIbHBIE MOIXOIbI U
pelieHus;

CTaBUThb MPOOJIEMbl W 3aJaud, JOMYCKAIolUe ajJbTepHATHUBHBIC
penieHusl.

PaGora ¢ unpopmaumei:

BJIAJ€Th HABBIKAMHM  TOJY4YeHUS HHPOpMauuu  (PU3AYECKOIro
collepKaHUsI U3 HMCTOYHUKOB  pa3HBIX THUIOB, CaMOCTOSATEIbHO
OCYUIECTBJISTh TOUCK, aHajiu3, CHCTEeMaTU3allMI0 U HWHTEPIPETALUIO
uH(MOpMAIUU PA3IMYHBIX BUIOB U (DOPM MPECTABICHUS;

OILICHUBATh JOCTOBEPHOCTh MH(POPMAIIUH;

UCIIOJIb30BaTh CpeACcTBa MH(GOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX
TEXHOJIOTUM B  PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 3aJlad C COOJIOJEHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKA O€30MaCHOCTH, TUTHUEHBI, pecypcocOepexeHus, MPaBOBbIX H
ATUYECKUX HOPM, HOPM HH(DOPMAITMOHHON O€30MaCHOCTH;

co37aBaTh TEKCThl (U3MUECKOTO COJEpKAHUS B  PA3IMYHBIX
dopmarax ¢ y4€ToM Ha3zHayeHUs MH(POpPMAIMU U LIENEBOM ayAUTOPHH,
BBIOMpAst ONTUMAIBHYIO (DOPMY MIPENCTABICHUS U BU3yaIU3aI1H.

KoMMmyHnKaTHBHbBIE YHHMBepPCAJIbHbIE Y4eOHbIe JeHCTBUS:

OCYIIECTBJISITh OOIIEHHE Ha ypokax (PU3MKH U BO BHEYPOUYHOMU
NeSITEHLHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(PIUKTHBIX CUTYallMd U CMST4aTh
KOH(DIUKTHI;

pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOKO TOYKY 3pEHUSI C
MCIIOJIb30BAaHUEM SI3bIKOBBIX CPE/ICTB;

NOHUMAaTh W HWCMOJB30BaTh NPEUMYIIECTBA KOMAHAHOW W
WHMBUyaIbHON PaOOTHI;

BBIOMpATh TEMAaTUKY M METOJbl COBMECTHBIX JIEUCTBHHA C YUETOM
OOIINX UHTEPECOB U BOZMOXKHOCTEN KaX/10T0 jieHa KOJIJIEKTHBA,;

OPUHUMATh 1€ COBMECTHOM JESTENIbHOCTH, OPTaHW30BBIBATH H
KOOPAMHHUPOBATh JEUCTBUS TO €€ JOCTHXKEHHIO: COCTaBIATH IUIaH
NEUCTBUM, pacClIpelNensiaTb pPOJd C Yy4ETOM MHEHUM YYaCTHHUKOB,
00CyX1aTh pe3yabTaThl COBMECTHOM PabOTHI;

OIICHMBATh KAa4eCTBO CBOETO BKJIAJa W KaXJOr0 Y4YacCTHHUKA
KOMaH/IbI B OOIITUI pe3yJIbTaT MO pa3pabOTaHHBIM KPUTEPHUSIM;

npeayiaraTh HOBBIE MTPOEKTHI, OLICHUBATh UJIEU C TIO3UIIUU HOBU3HBI,
OpUTHUHAIBHOCTH, TPAKTUUECKON 3HAYUMOCTH;

OCYIIECTBIISITh ~ MO3UTHUBHOE  CTPATETMYECKOE  IOBEJACHHE B
Pa3JIMYHBIX CHUTYaIUsX, MPOSBISATH TBOPUECTBO U BOOOpa)xKeHHE, OBITH
WHUIIAATHBHBIM.



PeryjisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranu3anus:

CaMOCTOSITEJIbHO OCYIIECTBIISITh MMO3HABATENIBHYIO JIESITEIHHOCTh B
obmact (UMK W aCTPOHOMHHM, BBISBIATH MPOOJIEMBI, CTaBUTh U
dbopmyIMpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO  COCTAaBJISATh IIJIaH PEIICHHS PACUETHBIX W
KaueCTBEHHBIX 3aJlayu, IUIaH BBHIMOJHEHUS MPAKTHYECKONW paboThl C
y4€TOM HMEIOUIUXCS PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
IIPEANIOYTECHUN;

JaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

pacmupsATh paMKH y4eOHOro IMpeaMeTra Ha OCHOBE JIMYHBIX
IIPEATIOYTCHU N,

JenaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, Opath Ha cebs
OTBETCTBEHHOCTbH 3a PEIIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrocoOCTBOBaTh (HOPMUPOBAHUIO U TPOSIBICHUIO JPYIUIIMU B
obmact (U3UKH, TIOCTOSHHO TIIOBBIIIATh CBOM 0Opa3oBaTEIbHBIA H
KYJbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, S)MOLUMOHAJIbHBIH UHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYyalldsM, BHOCHTb KOPPEKTHBBHI B
NEeSATEeIbHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB 11EJISIM;

BJIaJIETh HAaBBIKAMM TO3HABATEIBHON pPedIEKCUM KaK OCO3HaHMS
COBEPIIIAEMbIX IEMCTBUIA M MBICIIUTEIIbHBIX MTPOIIECCOB, UX PE3YIHTATOB U
OCHOBaHUI;

UCIIOJIB30BaTh NMPUEMBI peIICKCUM JJIS OIICHKH CUTYyallud, BhIOOpa
BEPHOI'O PEIICHHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEUICHUS IO
WX CHUKEHUIO;

NPUHUMATh MOTHUBBI W apTyMEHTBl JPYTrdX TP  aHaAJIU3e
pPE3YyJbTATOB IESITEIBHOCTH;

PUHUMATH Ce0sl, MTOHUMas CBOM HEJOCTATKH U JIOCTOMHCTBA;

NPUHUMATh MOTHUBBI W apryMEHTBl JPYTrdX TP  aHaAJIU3e
pPE3YyJIbTATOB ESITEIBbHOCTH;

PU3HABATh CBOE MPABO U MPABO JAPYTHX HA OMIUOKH.

B nmnpouecce O0CTHMXKEHUSI JHUYHOCTHBIX PE3YJbTAaTOB OCBOCHHS
nporpaMMbl 1o (U3MKE IS YPOBHSI CPEAHETrO OOIero oOpa3oBaHUS Y
OoOydJarommxcsi ~ COBEPIICHCTBYETCS ~ AMOIIMOHAJIBHBIA  HWHTEIUICKT,
IpeAnoararmmii copMUPOBAaHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOIIETO CIIOCOOHOCTh TIOHHUMAaTh CBOE
AMOLMOHAJIBHOE  COCTOSIHME,  BUJIETb  HANpaBJICHUS  Pa3BUTHUA
COOCTBEHHOI AMOITMOHAIBHOM c(hephl, OBITh YBEpEHHBIM B ceO¢€;

CaMOpPEryJMPOBaHMs, BKIIOYAIOIIETO CAaMOKOHTPOJb, YMEHHUE
MPUHUMAaTh OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIOCOOHOCTH
aJanTHPOBATHCS K SMOITMOHAIBHBIM WU3MEHEHUSIM U TPOSIBIISATH THOKOCTD,
OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKJIIOYAIOUIENH CTPEMIICHUE K JJOCTHKEHUIO
Held W yCHexy, ONTUMH3M, WHHUIIMATUBHOCTb, YMEHHE JI€MCTBOBATH
HUCXOJIS1 U3 CBOMX BO3MOXKHOCTEH;



AMITATUH, BKJIIOYAIONIEH CIMOCOOHOCTh MOHUMATH IMOIMOHAILHOE
COCTOSIHHE JIPYTUX, YYHUTBHIBATh €ro MpPHU OCYIIECTBICHUU OOIICHUS,
CIOCOOHOCTh K COUYBCTBUIO U COMEPEKUBAHUIO;

COIIMAJIbHBIX HAaBBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTH BBHICTPauBATh
OTHOIIICHUSI C APYTUMU JIOJIbMU, 3a00TUTHCS, MPOSBISTH HUHTEpPEC U
paspemarh KOH(IUKTHI.

INPEAMETHBIE PE3YJ/IBTATDBI

K koniy oOyuenus B 10 kjacce mnpeiMETHbIE pPe3yNbTaThl Ha
0a30BOM  YpPOBHE  JIOJDKHBI  OTpaXaTrb  CQPOPMUPOBAHHOCTH Y
o0y4Jaronxcsi yMEHHIA:

JEMOHCTPUPOBAaTh Ha IMpUMEpax pojb U MeCTO (QU3UKU B
(OopMHUpPOBAHWM COBPEMEHHOM HAy4YHOW KapTHHBI MHpA, B Pa3BUTHU
COBPEMEHHOW TEXHUKU U TEXHOJIOTUM, B NPAKTUYECKOU IEATEIBHOCTU
JIIOJIEH;

YUUTHIBATh TPAHULBl MPUMEHEHHS U3YYEHHBIX (DU3UYECKUX
MOJENEN: MaTepuaibHas TOYKA, HWHEPUUAJbHAS CHCTEMA OTCUETA,
aOCOJIOTHO TBEPJOE TENO, WACAIbHBIA Tra3, MOJAEIU CTPOEHUs TIa3oB,
XKUJIKOCTEW W TBEPIABIX TEJ, TOYECYHBIN DJIIEKTPUUYECKUM 3apsal IpHU
penieHnn GU3MYecKuX 3a/1a4;

pacno3HaBarh (PU3HYECKUE SBJICHUA (IIPOLIECCHI) U OOBICHATH UX HA
OCHOBE 3aKOHOB MEXAHUKH, MOJEKYISIPHO-KUHETUYECKOW TEOPUH
CTPOCHMSI  BEUIECTBA M JJEKTPOAMHAMUKH:  pPABHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBUXKEHUE, CBOOOIHOE MajIeHUE Tell,
JBUKEHUE MO OKPY>KHOCTH, MHEPLMs, B3auMojaecTeue ten, quddysus,
OpOYHOBCKOE JIBUKEHHUE, CTPOEHHE IKUAKOCTEH U TBEPABIX TeI,
U3MEHEeHue oOBéMa TeJl IpU HarpeBaHUM (OXJIAXAECHHUH), TEIIOBOE
paBHOBECHE, WCIApPEHHE, KOHACHCALMS, IUIABICHUE, KpUCTAJUIM3aLus,
KHUIICHHWE, BJIAXKHOCTh BO3JyXa, MOBBILICHWE JABIECHUS raza IpU €ro
HarpeBaHUM B 3aKPBITOM COCYJIE, CBSI3b MEXKIY MapaMeTpaMU COCTOSHHUS
ra3a B M30IpoIECCcax, MEKTPU3aLUs TeJ, B3AUMOACHCTBUE 3aps10B;

ONHCHIBATh MEXAHUYECKOE [BUKEHHE, HCIOJIb3ys (PU3NUECKHE
BEJIMYMHBL: KOOpAWHATA, IyTh, IEPEMEIIECHHUE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CWIA, HMIYJIbC Tela, KHHETUYECKas  DJHEprus,
NOTEHUUANbHASl JHEPrusi, MeXaHudeckass paboTa, MexaHHUYecKas
MOIIIHOCTb; NPH ONUCAHUU MPAaBUIBHO TPAKTOBATh (PU3UUYECKUM CMBICI
UCIIOJB3YEMBIX BEJIMYMH, HUX OO0OO3HAUEHUS U EAUHMIIBI, HAXOAWThb
(opMyJibl, CBSA3BIBAIOLINE JIaHHYI (PU3UYECKYIO BEIMYHMHY C JAPYTUMHU
BEJIMYMHAMU;

ONMCBHIBaTh M3YyYECHHBIC TEIJIOBBIE CBOWCTBA TEI M TEIUIOBBIE
ABJICHUS, HUCIHOJB3Yysd  (PU3MYECKHE BEJIMYMHBL:  JIaBJIEHUE rasa,
TEMIIEPATYpa, CPEAHsAs KUHETUYECKAst YHEPTUS XA0TUUYECKOIO JBUKCHUS
MOJIEKYJI, CPEIHEKBAJApaTU4YHAas CKOPOCTb  MOJIEKYJ, KOJUYECTBO
TEIJIOTHI, BHYTPEHHSISI dHEPrus, padoTa raza, KOd(PQUIUEHT MOJIE3HOTO
JNEUCTBUSA TEIUIOBOI'O JIBUIAaTelIsl; IIPU OINKMCAHUU MPABUIBHO TPAKTOBATH
(U3NYECKUl CMBICII HCHOJNb3YyEMbIX BEJIMYMH, WX OOO3HAYCHHUS U
€MHUILIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOLINE JAHHYIO (DU3HUECKYIO
BEJIMYMHY C APYTMMH BEIUYMHAM;



OMHCHIBATh HW3YYCHHBIE DIEKTPHUYECKHE CBOWCTBA BEIIECTBA U
ANEKTpUUYECKUe BJICHUS (IIPOLIECCHI), UCHOJIb3Ys (PU3NUECKUE BEIIUUUHBI:
AIIEKTPUYECKUI 3apsi, DJIEKTPUYECKOe ToJie, HANpPsOKEHHOCTH TOJS,
NOTEHIIMAaN, Pa3HOCTh TMOTCHIMAIOB; TPH ONUCAHUH TMPABUIHHO
TPaKTOBaTh  (PUBMUECKHH  CMBICI  HWCIOJB3yeMBIX  BEIWYUH, UX
0003HAYCHUS U CIMHHUIIBI; YKA3bIBaTh (POPMYIIBI, CBS3BIBAIONTUE JAHHYIO
(U3HYECKYO BEIMYHMHY C IPYTUMH BETMYUHAMU;

aHAIM3UPOBATh (DU3MYECKHE TIPOIECChl W SBJICHHS, HCIOIB3YS
(¢u3ryuecKue 3aKOHbI U MPUHIIMIIBL: 3aKOH BceMHUpHOTro Tsarorenud, |, 1l u
Il 3akonbl Hpl0TOHA, 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPrUH, 3aKOH
COXpaHEHUS HWMITYJIbCa, TPHUHIMII CYIEPHIO3UIIMA CHJI, TIPHUHIIMII
paBHONpaBUS  HMHEPIHUAIBHBIX  CHUCTEM  OTCYETa,  MOJIEKYJISIPHO-
KUHETHUYECKYI0 TEOPHUIO0 CTPOEHUs BELIECTBA, ra30Bble 3aKOHBI, CBS3b
CpelHe KHHETUYECKOW OHHEPruu TEIUIOBOTO [IBHXKEHUSI MOJIEKYN C
aOCOJIOTHOM TeMIlepaTypoil, TMepBbIM 3aKOH TEPMOJAMHAMHUKH, 3aKOH
COXpaHEHHUsl DJJIEKTPUYECKOro 3apsiga, 3akoH Kynona, mnpu 3Tom
paznuyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHAa, €ro MaTeMaTU4YecKoe
BBIPA)KEHUE U yCIIOBUS (TPpaHUILIbl, 0071aCTH) IPUMEHUMOCTH;

OOBSACHATh OCHOBHBIC MPUHIIMIIBI ACHCTBUS MAIUH, MPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pas3iuyaTh YCJIOBHS WX 0€30MacHOro
UCIIOJIb30BaHUS B TOBCEHEBHOM KU3HU;

BBITIOJIHATh ~ OKCIEPUMEHTHI MO  HMCCIENOBAaHUI0  (U3HYECKUX
SABJICHUM M TPOIECCOB C HCIMOIb30BAHUEM TMPSMBIX U KOCBEHHBIX
U3MEpPEHU, Mpu ATOM (GOPMYIHPOBATH MPOOIEMy/3aladyy U TUIIOTE3Y
y4eOHOTO DJKCIIEpUMEHTa, COOMpaTh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUs1, TPOBOUTH OIBIT U (POPMYJIHUPOBATH BHIBO/IBI;

OCYUIECTBJISITh TPSIMBIE W KOCBEHHbIE H3MEpEeHUsl (U3HUECKUX
BEJIMYHMH, TPU ITOM BHIOMpPATh ONTHUMAIBHBIN CIOCO0 H3MEpEHUs WU
UCIOJIb30BATh N3BECTHBIC METO/Ibl OIICHKU MOTPEITHOCTEN U3MEPEHHIA;

UCCJIEIOBATh 3aBUCUMOCTH MEXIY (DU3NYECKUMU BETUYMHAMHU C
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEpPEHUW, NpPU OSTOM KOHCTPYHUPOBAThH
YCTaHOBKY, (DUKCUPOBATh pPE3yJbTAThl IOJYYEHHOM 3aBUCUMOCTH
(bU3UYECKUX BEIMYMH B BUJIC TAaOJIUIl U T'padUKOB, JIeJaTh BBIBOJBI IO
pe3yibTaTaM MCCIIeI0BaHuUS;

coOmo/laTh mpaBuiia 0E€30MacHOTO TpyJa TMpU  MPOBEACHUH
UCCJIEIOBAaHUM B  paMKax ydeOHOTrO  OJKCIepUMeHTa, Yy4eOHO-
MCCJIEIOBATENIbCKOM W TPOEKTHOM JNEATENHHOCTH C KCIOJIb30BAHHEM
MU3MEPUTEILHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYA0BAHMUS;

pemaTh pacu€THhIC 3a7]a4M C SIBHO 3aJaHHON (M3MUECKON MOJIEINbIO,
UCTIONIB3YsT (DM3MYECKUE 3aKOHBl W TPHUHIUIIBI, HA OCHOBE aHaJM3a
yCIJIOBUS 33/1a4i BBIOMPATh (PU3UYECKYIO MOJIEIb, BBIICIATh (U3HUECKHE
BETMYUHBI U (OPMYJIbI, HEOOXOAMMBIC ISl €€ pEIIeHUs, MPOBOIUTH
pacy€Thl W OIICHWBATh PEATHHOCTH MOJYYCHHOTO 3HAYCHUST (PU3NUECKON
BEJIMYHMHBI;

pemarh ~ KayeCTBEHHBIC  3aJadd:  BBICTPAWBATh  JIOTHYECKHU
HEMIPOTUBOPEUYUBYIO IIETIOYKY PACCYKIIEHUN C OMOpOM Ha H3yYCHHBIC
3aKOHBI, 3AKOHOMEPHOCTH U (PU3NUYECKUE SBIICHHUS;

UCIIOJIb30BaTh TIPH  PEIICHUH YYEOHBIX 3a/lad  COBPEMEHHBIC
WH(QOpPMAIITMOHHBIC TEXHOJOTUU JUIsl TOWCKA, CTPYKTYypHUPOBaHUS,
WHTEPIPETAlMA W TPEACTaBICHUS Yy4eOHONM U HAyYHO-TIOMYJISPHON



WH(pOpMAIUU, MOJYYEHHON W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHYECKU
aHaJM3UPOBATh MOTy4yaeMyt0 HH(OPMAIIUIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOCKHBIX YUEHBIX-
(U3MKOB B pPAa3BUTUE HAYKH, OOBSICHEHUE IMPOLIECCOB OKPYKAIOLIETO
MHUpA, B Pa3BUTHUE TEXHUKHU U TEXHOJIOTUH;

WCIIOJIB30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3HKE B MOBCETHEBHOM
KU3HU JIJ1s1 oOecrieueHus: 6€30MacHOCTH TIPU O0paIleHuu ¢ puoopamMu u
TEXHUYECKUMHU YCTPONCTBAMHU, ISl COXPAHEHUS 3JI0POBbSI U COOJTIOICHUS
HOPM DKOJIOTHYECKOTO TTOBEJICHUSI B OKPY KaIOIIeH cpejie;

paboTaTh B TpyHIe C BBINOJHEHUEM Pa3JIMYHBIX COIUABHBIX
poJiel, TIIaHUpOBaTh pPabOTy TPYIIbI, PalMOHAIBHO PACHPEACIATh
00sI3aHHOCTM U IJIAHUPOBATh  JIEATEIIBHOCTh B  HECTaHJAPTHBIX
CUTyalusX, aJE€KBAaTHO OIIEHMBAaTh BKJIAJ KaXJOr0 M3 YYaCTHHUKOB
IPYIIIBI B pEIIEHUE pacCMaTpUBaeMOU MPOOTIEMBI.

K xonmy oOyuenus B 11 KJjacce mTpeiMETHbIE pe3yJbTaThl Ha
0a30BOM  YpPOBHE  JIOJDKHBI  OTpaXkaTb  C(OPMUPOBAHHOCTH Y
00yYaronnxcsi yMEHHUIA:

JNEMOHCTPUPOBAaTh Ha IMpuUMEpax pojb U MeCTO (QU3UKU B
(GOopMUpPOBAHUH COBPEMEHHOW HAy4YHOM KapTHHBI MHpA, B Pa3BUTHUH
COBPEMEHHOW TEXHUKU M TEXHOJOTWH, B MPAKTUYECKOH AESATEIbHOCTH
JOJIeH, IIETIOCTHOCTh M €IMHCTBO (PU3UYECKON KapTHHBI MUPA;

YUYUTHIBATh TPAHUIBl MPUMEHEHHS U3YYEHHBIX (DU3UYECKUX
MOJEJICH: TOYEYHBIM JJIEKTPUUYECKUU 3apsiji, JIyd CBETd, TOYCUHBIN
UCTOYHUK CBETA, SIIEPHAs MOJEIb aTOMa, HyKJIOHHAs MOJI€NIb aTOMHOTO
a5ipa Ipu perieHn GU3NUeCcKuX 3a/1ay;

pacro3HaBarh (pU3NUECKUe ABICHUS (ITPOIECChl) U OOBSICHATH UX Ha
OCHOBE  3aKOHOB  DJIEKTPOJAMHAMHKA UM  KBAHTOBOM  (PU3UKHU:
AJEKTpUYECKass MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHUMHUYECKOE,
MAarHUTHOE JICUCTBUSI TOKa, B3aUMOJICHCTBUE MAarHuTOB,
ANEKTPOMArHWTHAasT WHAYKOUS, JEUCTBUE MArHUTHOIO TOJISI  Ha
OPOBOJAHUK C TOKOM U JABWXKYIIMHCA 3apsill, 3JIEKTPOMarHUTHbBIE
KojeOaHWsT W BOJHBI, TMPSAMOJIMHEHHOE PpAacIpOCTpaHEHHUE CBETA,
OTpakeHue, mpesioMiIeHre, nHTephepeHIus, TUPPAKIUS U TOIIPU3ALIHS
CBETa, JAUCIepCcHst cBera, (orodnekrpudeckuil sppext (porosdpdexr),
CBETOBOE [IaBJICHUE, BO3HUKHOBEHUE JIMHEHYATOro CIIEKTpa aroMma
BOJIOPOJIa, ECTECTBEHHAS U UCKYCCTBEHHAs! PaJIMOAKTUBHOCT;

ONUCHIBAaTh HW3YUYCHHbIE CBOWCTBA BEHIECTBA (AJIEKTPUUYECKHUE,
MAarHUTHbBIE, ONTHYECKUE, DJIEKTPUUYECKYIO MPOBOAUMOCTDH PA3TUUYHBIX
Cped) M  DIEKTPOMAarHUTHbIE  SIBJIEHUS  (IIPOLIECChI),  HCHOJIb3Ys
dusnyeckue  BEJMYMHBL:  DJIEKTPUYECKHA  3apsj, CWia  TOKa,
ANEKTPUUYECKOE HANpPsHKEHUE, JJIEKTPUUYECKOE CONMPOTHBIIEHUE, PA3HOCTh
MOTEHLMAJIOB, JJEKTPOABMKYyIIash Ccujaa, paboTa TOKa, WHIYKIHUS
MarHuTHOro TmoJjsi, cuia Awmmnepa, cuia JlopeHna, WHIYKTHBHOCTb
KaTyIIKW, YHEPrusl 3JEKTPUUECKOTO M MAarHUTHOTO TMOJIeH, MEepUoj H
gacToTa KosieOaHuii B KOJeOAaTeTbHOM KOHTYpE, 3apsj U CHJIa TOKa B
MpoIlecCe TAPMOHUYECKUX DIICKTPOMArHUTHBIX KoJjiebaHu#, (OoKycHOe
pacCTOsiHME M ONTHUYEeCKass cuia JIMH3bI, MPU OMUCAHUM MPABUIHHO
TPaKTOBaTh  (PUBMYECKHM  CMBICI  HWCHOJIb3yeMbIX  BEIWYUH, UX
0003HAUYCHUS U €IWHUIIBI, YKA3bIBaTh (DOPMYIIbI, CBSA3BIBAIOIINE JTAHHYIO
(GU3HYECKYI0 BEIMYMHY C IPYTUMHU BEITMYUHAMHU;



ONMKCHIBATh HM3YYCHHBIC KBAHTOBBIC SBICHHS MW  TIPOIECCHI,
UCIIONB3YS (PU3UYECKUE BEMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH,
JUIMHA BOJHBI W YacTOTa CBETa, PHEPTUS W MMNYJbC (OTOHA, MEPHOJ
ToJIypachaa, SHEPTUS CBSI3M aTOMHBIX sI/Iep, TIPU OMUCAHWUU MPABUILHO
TPaKTOBaTh  (U3MUECKUH  CMBICI ~ HWCIOJB3yeMBIX  BEIWYWH, UX
0003HAYCHUS U €IWHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBSA3BIBAIOIINE JTAHHYIO
(GU3HYECKYI0 BEJIUYHMHY C JPYTMMH BEIWYMHAMH, BBIYHCISATH 3HAYCHUC
(bu3UYECKOM BEITMYUHBI,

aHAM3UPOBATh (PU3WYECKUE TIPOLECCHl M SBIICHUS, HCIOIB3YS
¢usndeckue  3aKOHBI W TPHHIMIBL  3akoH  OMa,  3aKOHBI
TIOCJICIOBATEILHOTO U MapaJUICILHOTO COSTUHEHUS TTPOBOIHUKOB, 3aKOH
JIxoynma—JleHna, 3aKOH  DJIEKTPOMarHUTHOW  MHAYKIMHA,  3aKOH
NPSMOJIMHEHHOTO PacHpOCTPAHEHHUSI CBETA, 3aKOHBI OTPaKEHUsS CBETa,
3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHUEe DWHIITeHa 111 poTodddexra,
3aKOH COXpaHEHHUsI DHEPrHH, 3aKOH COXpaHEHUsS UMITyJIbCa, 3aKOH
COXpAaHEHHS DJEKTPUUECKOTO 3apsija, 3aKOH COXPAaHEHHS MacCOBOTO
yucia, nocryiarel bopa, 3aKOoH paguoakTHUBHOTO pacmaga, MpU 3TOM
pa3nyath CJIOBECHYHO (OPMYJIHMPOBKY 3aKOHa, €ro MaTeMaTUYeCKOoe
BBIpa)KCHHUE U YCIOBUS (TPaHUIIBI, 00IaCTH) TPUMEHUMOCTH;

OTIPE/ICNIITh HaIpaBJI€HHWE BEKTOpa WHIAYKIIMM MarHUTHOTO IIOJIS
IIPOBOTHUKA C TOKOM, CHJIBI AMIiepa u cuiibl JIopeHIa;

CTPOWTh M ONHUCHIBATh H300paKEHHE, CO37aBaEMOE IIJIOCKUM
3epKajoM, TOHKOU JIMH30MH;

BBITIOJTHATD ~ DKCIIEPUMEHTHI 0  MCCJEAOBaHUI0  (PU3MUECKUX
SBJICHUW M TPOIECCOB C MCIOJB30BAHUEM TIPSMBIX M KOCBEHHBIX
U3MEpPEHUi: mpu 3ToM (OpMYJIHUPOBATh MpoOIeMy/3ajlady W THUIIOTE3Y
y4eOHOro JKCIEpPUMEHTa, COOHMpaTh YCTAaHOBKY U3 IIPEAJIOKEHHOIO
000py10BaHUs, TPOBOAUTE ONBIT U (POPMYITUPOBATH BHIBOJIBI;

OCYIIIECTBIIATh TIPSMBIE W KOCBEHHBIE H3MEPECHHS (HU3NUSCKUX
BEJIMYMH, TIPH OTOM BBIOMpPATh ONTHMAJIBHBIM CIIOCOO H3MEpPEHUS U
UCITOJIb30BaTh U3BECTHHIC METO/IbI OLICHKHU MOTPEITHOCTEH H3MEPEHUN;

MCCIICIOBATh 3aBUCHMOCTH bu3nIeCKuX BEJIMYUH c
UCIIOJB30BAaHUEM TIPSAMBIX HM3MEPEHHUH: TIPH OTOM KOHCTPYHPOBATh
YCTAHOBKY, (HKCHpOBaTh pe3yJbTaThl IOJYYEHHOHW 3aBHCHMOCTHU
(U3UYECKUX BEIMYMH B BUJIC TAOJIUIl U T'padHUKOB, JIeJaTh BBIBOJBI I10
pe3yJibTaTaM MCCICA0OBaHNS,

coOmoiaTh mpaBuiia 0E€30MacHOTO TpyJa TMpU  MPOBEACHUH
UCCJICIOBAaHUM B  paMKax ydeOHOrO  OJKCIepuMeHTa, Yy4eOHO-
UCCIICIOBATEIILCKOM M IPOEKTHOM JEATEIBHOCTH C HCIOJIh30BAHHEM
M3MCPHUTENBHBIX YCTPONCTB H JIADOPATOPHOTO 060pya013aHHﬂ

pemaTh pacuéTHBIC 3a/1a4M C SIBHO 3aJaHHON (PU3HYECKON MOJEIBIO,
UCTIONB3Ysl (DU3WYECKHUE 3aKOHBI W TPUHIMIBI, HA OCHOBE aHaIM3a
YCJIOBHS 3a7]a9i BHIOMPATH (DU3UIECKYTO MOJIeJIb, BBICIIATH (hu3mIecKue
BEIIMYMHBI U (HOPMYJIBI, HEOOXOMUMBIC Il €€ pPEIICHUS, IPOBOJIUTH
pacuy€Thl U OIICHUBATH PEATBLHOCTH IMOJYYCHHOTO 3HAYCHHUS (DH3NIECCKOM
BEJIMYMHBI;

pemarh  Ka4eCTBEHHBIC  3a/Jlaud:  BBICTPAMBATh  JIOTHYECKHU
HEMPOTHBOPEUYUBYIO IIETIOYKY PACCYKICHHA C OIOPOM Ha M3yUYCHHBIS
3aKOHBI, 3aKOHOMEPHOCTH B (PU3UYCCKUE SIBJICHUS,

WCIIOIh30BaTh TMPU PEIICHHM Yy4eOHBIX 3aJad COBPEMEHHBIE
WH(pOpPMAIIMOHHBIC TEXHOJOTUM JUIsl TOWCKA, CTPYKTYypUPOBaHMUS,



MHTEpOpETallMl M MPEACTaBICHUS Yy4eOHOM M Hay4YHO-TOMYJISIPHON
MH(pOpMaLMKU, TMOTYYEHHON W3 pa3IUYHBIX HMCTOYHHKOB, KPUTHYECKH
aHAJIM3UPOBATh MOJy4YaeMyt0 HHPOpMALHIO;

OOBSICHSITH MIPUHIIUIBI ACHCTBUS MAalllH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3iauyaTh YCJIOBHS HX OE30MACHOTO MWCMOJIb30BaHUS B
IMOBCEJHECBHOM KU3HU;

OPUBOAUTH MPUMEPHI BKJIa/la POCCUICKUX U 3apYOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBACHEHHE MPOLIECCOB OKPYKAIOILIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETHUUECKUE 3HAHMS MO (PU3MKE B MOBCEAHEBHOM
KU3HU 1)1 oOecrieueHus 0e30MacHOCTU Mpu OOpalleHnH ¢ MpubopaMu U
TEXHUYECKUMHU YCTPOMCTBAMM, JIJIsi COXPAHEHUS 30POBbS U COOIOACHUS
HOPM 3KOJIOTUYECKOTO TTOBEJCHUS B OKPYKAOIIEN CpELE;

paboTatb B TpYINIE C BBIIOJIHEHHUEM Pa3JIMYHBIX COIUAIBHBIX
poJiel, IUIaHUpOBaTh pabOTy TPYIIbL, PAMOHAIBHO pacHpenessTh
00S3aHHOCTM W  IUIAHUPOBATh  JIEATENbHOCTh B  HECTaHJapTHBIX
CUTyalUsX, aJE€KBAaTHO OIIEHMBAaTh BKJIAJ KaXJOr0 M3 YYaCTHHUKOB
IPYIIIbI B peuieHue paccMaTpuBaeMoun pOOJIEMBI.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
HauMeHoOBaHUE KoaundecTBO yacoB
Ne DJIeKTpPOHHbIE (LM(POBbIE)
pa3esioB U TeM KouTpoJbHbIe IIpakTH4eckune
n/n Bcero o0pa3oBaTesibHbIE PecypChl
NpOrpamMmsl padoTnl padoTnl
Pa3znen 1.OU3UKA U METO/Ibl HAYUHOTI'O ITIO3HAHUA
®u3uKa U METOBI bubmuorexa [JOK
11 2
HAY4YHOT'O MO3HAHMS https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Paznen 2.MEXAHUKA
bu6nmuoreka [IOK
21 | Kunewaruia > https://m.edsoo.ru/7f41bf72
bu6nmmoreka [IOK
22| Hmama ! https://m.edsoo.ru/7f41bf72
3aKOHBI BuG 10K
noIMoTeKa
2.
3 COXPATICHIA B 6 ! 1 https://m.edsoo.ru/7f41bf72
MEXaHHKE
Hroro no pazneny 18
Paznen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI
31 MOJIEKYJISIPHO- 9 1 bu6muoreka [IOK
' KHHETHYECKOM https://m.edsoo.ru/7f41bf72

TEOpUU



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

3.9 OcHOBBI 10 bubmuorexa [{OK
' TEPMOJNHAMUKU https://m.edsoo.ru/7f41bf72
ArperaTHble
33 COCTOSIHUS 5 bu6mmorexa [IOK
' Bemectsa. a3oBbie https://m.edsoo.ru/7f41bf72
TIePEXOJIbI
Hroro mo pazgeny 24

Pa3nea 4.9JIEKTPOJUHAMMUKA

bu6nmorexa [IOK
41 IeKTpocTatiia 10 https://m.edsoo.ru/7f41bf72
[ToctosaHHbBIM
42 JJIEKTPUYECKUI TOK. 12 bubnuorexa [IOK
' Toku B pasmUUHBIX https://m.edso00.ru/7f41bf72
cpenax
Hroro no pazgeny 22
PesepBHOE Bpemst 2
OBILIEE KOJIMYECTBO
YACOB I10 68

[TPOTPAMME



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

11 KVIACC

HauMeHoBaHMe Koan4yecTBo 4yacos
Ne duekTpoHHbIE (LM POBbHIE)
pas3/ieJIoB M TEM Konrpoabusie IIpakTnyeckue
n/n Bcero o0pa3oBaTesIbHbIE PeCypChl
NnmporpaMMsI padoThbI padoTsbI
Pazgea 1.9JEKTPOIUHAMMUKA
MarnutHoe mone. 56 10K
HOINOTEKA
1.1
JIeKTPOMATHUTHA 11 1 3 https://m.edsoo.ru/7f41c97c
WHTYKIUS
Hroro no pazgeny 11
Pa3zpgen 2. KOJTEBAHUS U BOJIHBI
Mexanuueckue n
2.1 3JIEKTPOMAarHUTHBIE 9 1 Bubmmorexa [JOK
' p https://m.edso0.ru/7f41c97c
KOJIeOaHNA
MexaHnyeckue 1
2.2 IIEKTPOMATHATHBIE 5 1 Bubmorexa ITOK
' p https://m.edsoo0.ru/7f41c97¢c
BOJIHBI
bubmuorexa [JOK
2.3 O
frria 10 3 https://m.edsoo.ru/7f41c97c¢
Hroro no pazgeny 24

Pasznea 3.0CHOBBI CIIELIUAJIBHOM TEOPUY OTHOCUTEJBHOCTH

3.1

OCHOBEI cIIelIaIbHON
TEOpPUH

OTHOCUTCIIBHOCTHU

bu6mmoreka [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

Hroro no pazneny 4
Pa3nea 4. KBAHTOBAS ®PU3UKA
DJIeMEHTHI KBAaHTOBOU bubmuorexa [IOK
4.1 6
ONTHUKH https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.2
Crpoenue atoma 4 https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4. A
3 TOMHOE A7IpO 5 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5.2JIEMEHTbBI ACTPOHOMUU N

ACTPO®U3NKU

DJIEMEHTHI aCTPOHOMUU

bu6mmoreka [JOK

51
U acTpoU3NKU ! . https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 7
Pazaen 6.0BOBILIAIOIIEE TIOBTOPEHUE
6.1 O6o06maromiee 4 bu6mmoreka [JOK
' HIOBTOPCHHUE https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
PesepBHoe Bpemst 3
OBUIEE KOJIMYECTBO 68 4

YACOB I10 ITPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounuyecTBo yacos DJIeKTPOHHbIE
Ne Hara Hara uudposbie
w/n Tema ypoka Beero Kontponbubie | IIpakTuueckme | HU3YUCHH:H U3y eHUs 06pa30BATEIbHELE
paboT1 patoT! 1o miany | GpakTHYeCKH | pecypchbl

®dusuka — Hayka o

1 npupoje. Haydnsie 1 bubmmoreka [JOK
METOIEI IO3HAHUS https://m.edsoo.ru/ff0c32e2
OKpY’XaroIiero Mupa
Ponb u mecTo pusuku B
(dbopMupoBaHUU

2 COBPEMEHHON HAy4YHOU 1 bubmuotexka [{OK
KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU
JeITeTEHOCTH JIFOICH
Mexanunueckoe
JIBIDKCHHUE.
OTHOCUTENBHOCTD

3 MEXAHUUYECKOT O 1 bubmiorexa LIOK

https://m.edsoo.ru/ff0c3508

JIBUKECHHUSI.
[lepememenue,
CKOPOCTb, YCKOpEHHE
PaBHOMepHOE

4 IIPSIMOJIMHEHOE 1 bubmmorexa [JOK

JIBIDKECHHE

https://m.edsoo.ru/ff0c3620



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

PaBHOyCKOpEeHHOE

5 MPSMOJIMHEHHOE bubmorexa HOK
P https://m.edsoo.ru/ff0c372e
JIBIKCHHUE
CB00OOIHOE MajicHuE.
6 YckopeHue cBOOOIHOrO bubmmorexa ITOK
p https://m.edsoo.ru/ff0c39cc
MaJcHUs
KpuBonmHueiinoe
7 IBIKeHUe. [[BrkeHne bubnmnorexa [JOK
MaTepualbHOU TOUYKHU https://m.edsoo.ru/ffOc3ada
M0 OKPYHOCTH
[Ipunimn
OTHOCHTEIBHOCTH
Iamunes.
5 WHepruabHbre bu6mmoreka [IOK
p https://m.edsoo.ru/ffOc3be8
CHCTEMbI OTCUCTA.
[IepBrIii 3aK0H
HreroTona
Macca tena. Cuia.
[TpuHIMI
9 CYNEpHO3ULIH CUJI. bub6nmorexa [IOK
Bropoii 3akoH https://m.edsoo.ru/ffOc3be8
Hrrotona nnsa
MaTepuaibHOU TOUKU
Tperuit 3akon Herorona
bu6nuoreka [JOK
10 JUIST MATEPUATBHBIX

TOYCK

https://m.edsoo.ru/ff0c3be8



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

11

3aKOH BCEMUPHOTO
taroteHus. Cuna
TsikecTH. [lepBas
KOCMHYECKasi CKOPOCTh

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3d00

12

Cuna ynpyroctu. 3aKoH
I'yka. Bec tena

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3el8

13

Cuiia TpeHwusl.
Koadpdunment tpenus.
Cuita conpoTUBIICHUS
IpY IBUKEHUH TeJa B
KHUJIKOCTHU WU Ta3e

bubmuoreka [JOK
https://m.edsoo.ru/ffOc3f76

14

[TocTymarenbHOE U
BpaIiaTebHOE
JIBIKEHHE a0COJIFOTHO
TBEpAOro Tena. MomeHT
cuibl. [1nedo cumsbl.
VYcnoBust paBHOBecHs
TBEPJIOTO TETA

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c41a6

15

Nmmnynbe
MaTepHalbHON TOYKH,
CHUCTEMBI
MaTepUalbHBIX TOYEK.
Nmnynsc cunbl. 3aK0H
COXpaHEHHUs UMITYJIbCA.
PeakTuBHOE IBUXKEHUE

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c43d6

16

PabGora 1 momHOCTH
cwinsl. Kunetndeckas

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c4502



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

DHEPIUsl MATEPUAIILHON
Touku. Teopema 00
WU3MEHEHUN
KMHETUYECKON YHEPTUn

17

IMotenumanpHas
SHEPTHSL.
ITorennmanpHas
SHEPrus ynpyro
nehOpMUPOBAHHON
MPY>KUHBI.
ITorenmmanpHas
SHEPrus Tella BOIU3H
MOBEPXHOCTU 3eMIIH

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c461a

18

[ToreHumanpHele U
HENOTEHLUAJIbHbIE
cuiibl. CBA3b pabOThI
HEIMOTEHIMUAIbHBIX CHJI
C U3MEHEHUEM
MEXaHUYECKON IHEPruu
CUCTEMBI TeJl. 3aKOH
COXPAaHEHHUS
MEXaHUYECKON IHEPrun

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnas pabota
«HccnenoBanme CBsI3H
pabOThI CHJIBI C
U3MEHEHHEM
MEXaHUYECKOI 3Heprun



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

Tella Ha TIpUMepe
pacTsHKCHUS
PE3UHOBOTO KIyTa

20

KounTponbnas pabora

o Teme «KuaemaTuka.

Junamuka. 3aKoHbI
COXpaHEHHUs B
MEXaHUKE»

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE TOJIOKEHUS
MOJIEKYJISIPHO-
KUHETUYECKOU TEOPHH.
bpoyHoBCKOE
newkenue. Auddysus

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTtep IBHKECHUS U
B3aMMOICHCTBHSA
YaCTHUI] BEIIECTRA.
Mogenu ctpoeHust
ra3oB, JKHIKOCTEH 1
TBEPIBIX TET

23

Macca Monexy:.
KonnuecTBo BemecTna.
[TocTostnnass ABoraapo

24

TertoBoe paBHOBECHE.
Temneparypa u eé
u3mepenue. [llkamna
temnepatyp Llenbcus



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

25

Nneanpuwiii raz B MKT.

OcHOBHOE ypaBHEHHE
MKT

bu6nuoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AOcomroTHas
TeMmepaTypa Kak mepa
CpeIHEel KHHETHYECKON
SHEPIUU JBHKCHUS
MOJIEKYJI. Y paBHEHHE
MenpaeneeBa-
Kianeiipona

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlampTOHA.
I"a30BBIC 3aKOHBI

28

JlaGopaTopHnas pabota
«HccnenoBanue
3aBUCHUMOCTH MEXKTY
napameTpamMu
COCTOSIHUS
pa3peKeHHOTO raza

29

N3onporieccel B
HJIcaIbHOM Ta3e U UX
rpaduueckoe
npeCTaBICHUE

bu6nmnoreka [JOK
https://m.edsoo.ru/ff0c570e

30

BryTtpeHnHss 3Heprus
TEPMOJIUHAMUYECKOMN
CUCTEMBI U CTIOCOOBI €€
WU3MEHEHUS.
KonnuecTBo TEMnoTsI u

bu6nuoreka [JOK
https://m.edso00.ru/ff0c5952



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

pabota. BuyTpennss
9HEPIHsl OJTHOATOMHOTO
UJIealIbHOTO ra3a

31 Buapl Teronepenaun Bubmorexa ITOK
https://m.edsoo.ru/ff0c5¢36

Y nenpHas
TEINIOEMKOCTh

32 BenecTBa. KonnuecTBo bu6nuoreka [JOK
TEIJIOTHI IIPH https://m.edsoo.ru/ff0c5c36
TerJionepeaaye.
AnrabaTHBIN Tporece
[IepBrlii 3aK0H

33 TEPMOJIMHAMUKH U €r0 bubmuoreka [JOK
IIPUMEHEHNE K https://m.edsoo.ru/ffOc5efc
U30IpoIeccam
Heob6patumocts

34 MIPOLIECCOB B IPUPOJIE. bubnnorexa [HOK
Bropoii 3akoH https://m.edso0.ru/ff0c6230
TEPMOJTMHAMUKH

5 | e

https://m.edsoo.ru/ff0c600a

MAaIIUHBI

36 [uxn Kapuo u ero
KITI

37 DKOJIOTHYECKHE

POOIIeMBI



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

TCIIJIOOHCPICTUKHA

38

Oo6o06maromuii ypok
«MonekymnspHas
¢uznka. OCHOBBI
TEPMOIUHAMUKID)

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c6938

39

KonTponbnas pabora
0 TEME
«MonexkynsipHas
¢duznuka. OCHOBBI
TEPMOJMHAMUKU»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c6a50

40

[Tapoo6pa3oBanue u
KOHJICHCAIIHS.
Hcnapenue u KumeHue

bubmuorexa [JOK
https://m.edsoo.ru/ff0c63b6

41

AOcomroTHas U
OTHOCHUTEIbHAS
BJI&JKHOCTh BO3yXa.
Hacepiennsriit nap

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c64d8

42

TBépnoe teo.
Kpucrannuueckue u
aMop(QHBIE Tea.
AHM30TpONIUSA CBOMCTB
KpucTauios. JKuakue
KpPUCTAJLJIBL.
CoBpemMeHHbIE
MaTepuabl

bubmuorexa [JOK
https://m.edsoo.ru/ff0c65f0

43

IImaBnenue u

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

KPUCTAILTU3AIHSI.
VYV nenapHas TemioTa
IIJIABJICHUSL.
CyOumarnus

YpaBHEHHE TETIIOBOTO

bubmuoreka [JOK

44 OanaHca https://m.edsoo.ru/ff0c6820
DeKTpu3aIus Ted.

45 DIIeKTPUUYECKUI 3apsi. bubnmnorexa [JOK
[IBa Buna https://m.edsoo.ru/ff0c6bcc
3JIEKTPUUYECKUX 3apsAI0B
[IpoBonHUKH,

TURJIEKTPUKU U
46 MTOJTYTIPOBOTHUKH. bubmorexa LHOK
https://m.edsoo.ru/ffOc6bcc
3aKOH COXpaHEHUs
AIEKTPUUECKOTO 3apsiaa
BzaumoneicTeue

47 3aps/10B. 3aKOH bubmuoteka [{OK
Kynona. Touyeunsrii https://m.edsoo.ru/ffOc6ced
AIEKTPUYECKUH 3apsia
Hanpspok€aHOCTh
3IEKTPUYECKOTO TOJIS.

48 [MpuaHIHT bu6nuoreka [JOK
CyIEPIIO3ULUHU https://m.edsoo.ru/ff0c6df2
3JIEKTPUYECKUX TIOJICH.

Jluauy HanpsHKEHHOCTH
49 PaGoTa CiL bubmuorexa [JOK

https://m.edsoo.ru/ff0c6f00



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

ANEKTPOCTATHYECKOTO
noisa. ITorenimain.
PasnocTh noTeHnuanoB

50

IIpoBogHUKH U
JIUDTICKTPUKH B
3JIEKTPOCTATUYECKOM
nosie. Jlusnexrpuueckas
MIPOHULIAEMOCTh

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7018

o1

DIIEKTPOEMKOCTb.
Konnencarop

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

52

OneKTpOEMKOCTh
IUIOCKOTO
KOHJ/IEHCATOoPa.
OHeprus 3apsyKeHHOTO
KOHJIEHCATOpa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlaboparopHas paboTa
"Usmepenue
3JIEKTPOEMKOCTHU
KOHJIeHcaTopa"

54

[TpuHIMnO geicTBUS U
pUMEHEHNE
KOH/IEHCATOPOB,
KOIUPOBAJIBHOTO
armapara, CTpyuHOI O
MpUHTEDPA.
DJIeKTpOCTaTUYECKas
3aImmTa. 3a3eMIICHUE



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

AIIEKTPONPUOOPOB

55

DIIEKTPUUYECKUM TOK,
YCJIOBHS €TI0
CYILIECTBOBAHMUSI.
[TocrosiunbIi TOK. CHita
Toka. Hanpsixenne.
CornportuBienue. 3aKoH
OMa 1151 yyacTka 1enu

56

ITocnemoBaTensHOE,
napajiesbHOE,
CMEIIaHHOE
COEJIMHEHUE
MIPOBOTHUKOB.
JlaboparopHas paboTa
«3yuenue
CMEIIaHHOT O
COEJIMHEHUS
PE3UCTOPOB»

0.5

bubmuorexa [JOK
https://m.edso0.ru/ff0c74f0

57

PabGora 1 momHOCTH
3JIEKTPUYECKOTO TOKA.
3akoH J[>xoyinsa-Jlenua

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma AJis1 TOJTHOM
(3aMKHYTOIA)
ANEKTPUUECKOM TETIH.
KopoTkoe 3ambikaHue.
JlaboparopHas paboTa
«M3mepenne DJ1C

0.5

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



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

MCTOYHHUKA TOKA U €ro
BHYTPEHHETO
COIIPOTHUBIICHUS»

59

DJIEeKTpOHHAas
MPOBOJAUMOCTH TBEPBIX
METaJIJIOB.

3aBUCUMOCTh
COMPOTHUBIICHUS
METaJJIOB OT
TEMIIEPATYPBHI.
CBepXIIpOBOIUMOCTD

60

DIIeKTPUUECKUH TOK B
Bakyyme. CBolicTBa
AIIEKTPOHHBIX MYyYKOB

61

[TonynpoBoaHUKH, UX
COOCTBEHHAs U
MpUMECHas
POBOJAUMOCTb.
CsaoiicTBa p—n-
nepexoa.
[TonmynpoBoiHUKOBBIE
IPUOOPHI

Bbu6nunoreka [JOK
https://m.edsoo.ru/ff0c84ae

62

DNEeKTPUUECKHU TOK B
pacTBOpax M pacruiaBax
AJIEKTPOJIUTOB.
DIIEKTPOTUTHUECKAS
JUCCOoLManusl.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

DIIeKTPOIU3

63

DIIEKTPUUECKUH TOK B
rasax.
CaMOCTOSTENLHBIN U
HECaMOCTOSI TEILHBIHN
pazpsa. MosHus.
IInazma

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

64

DIIEKTPUUYECKHE

npuOOpPHI B yCTPOUCTBA

" UX INPAKTUYICCKOC

npumeHenue. [IpaBuna
TEXHUKU 0E€30MaCHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ff0c86fc

65

O6o0maromuii ypok
«DIIEKTPOIMHAMUKA)»

bubmuorexa [JOK
https://m.edsoo.ru/ff0c88be

66

KonTponbhas pabota
0 TEMeE
«DNeKTpOCTaTUKA.
[TocTosanHBIM
INEKTPUYECKUHN TOK.
Toxu B pa3nuyHbIX
cpenax»
/Bcepoccuiickas
npoBepoyHas paboTa
IIpU MIPOBEJICHUU Ha
OyMa)>KHOM HOCHUTEJIE

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c8a8a

67

Pe3epBHbIii ypoK.
KonTponsnas pabora

bubmuoreka [JOK
https://m.edsoo.ru/ff0c8c56



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

10 TEMC

"OnexkrpoauHamuka'
P 7 .
68 O?:g BI::;H }II/II;'IOK OK TI0 1 bubmuorexa LHOK
10 craoon https://m.edsoo.ru/ffOc8f6c
temaMm 10 knacca
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOT'PAMME



https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KouuvecTBO 4acoB DJIeKTPOHHBbIE
Ne Jara Jara uudposbie
/i Tema ypoka Beero Konrtpoabnbie | I[lpakTnyeckue | U3Y'UCHHS |  HM3YyYCHHHA 0BPaIOBATEIBHbIC
padornl padoThI 10 IJIaHy | (pakTuYeCKH pecypcebl
[TocTostHHBIE MATHUTBI
U UX B3aUMO/JICHCTBUE.

1 MaruauTHo€ moJe. 1 bu6mmoreka [IOK
BekTop MarauTHO# https://m.edso0.ru/ff0c9778
UHAYKIUU. Jlnaun
MarHUTHON MHIYKITUH
MaruauTHO€ noJie
MIPOBOJIHUKA C TOKOM.

2 OmneIT Opcrena. 1 bubmorexa HOK

. https://m.edsoo.ru/ff0c98fe
B3aumoneiictue
MIPOBOJTHUKOB C TOKOM
JlaGopaTopHas pabota

3 «3yuenue 1 1 bubnmnoreka [JOK
MAarHUTHOTO MOJIs https://m.edsoo.ru/ff0c98fe
KaTYILIKH C TOKOM»

JleiicTBE MarHuTHOTO
T0JIsl Ha MPOBOJAHUK C

4 TokoM. Cuna Ammnepa. 1 1 bubmmoreka [IOK
JlaGopaTopHas pabota https://m.edsoo.ru/ff0c9ac0
«HccnenoBanue
JICUCTBUS



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

IIOCTOAHHOI'O MarHuTa
Ha paMKy C TOKOM>»

JlelicTBME MArHUTHOTO
TOJISL HA ABIKYIILYIOCS
3apsHKEHHYIO YacTHILY.
Cuna Jlopenna.

PaGora cumsl Jlopenma

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0c9df4

DneKTpoMarHuTHas
nHaykous. [Torox
BEKTOpa MarHUTHOM
unaykuu. IJ1C
WHIYKIHUU. 3aKOH
3JIEKTPOMATHUTHOMN
nHaykuuu Gapanes

JlaboparopHas paboTa
«Hccnenoanue
SIBJICHHUSI
3JIEKTPOMATHUTHOMN
UHAYKOU»

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal50

NHIyKTUBHOCTS.
SBnenue
camounaykiuu. 3/1C
CaMOMHIyKL1H.
OHeprus MarHUTHOTO
I10JIS KaTyILKH C
TOKOM.
DneKTpOMarHuTHOE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

I10JIC

Texuuaeckue
YCTPOMCTBA U UX
MpUMEHEHHUE:
IMOCTOSTHHBIE MarHUTHI,
3JIEKTPOMArHUTHI,
3JIEKTPOJIBUTATENb,
YCKOPHUTEIIH
3JIEMEHTAPHBIX
Y4acTHII,
WHIYKIMOHHAs MeYb

10

O6o0maromuii ypok
«MarsuTtHoe 1no’e.
DneKTpoMarHuTHas
WHIYKIAS

bubmuorexa [JOK
https://m.edsoo.ru/ffOcab82

11

KonTponbnas pabora
o Teme «MarHutHoe
moJe.
DneKTpoMarHuTHas
WHTYKITUS

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcad58

12

CBoOo1HBIC
MCXaHHYCCKHUE
KoJIeOaHus.
I'apmonunueckue
KoJIcOaHusI.
YpaBHeHue
rapMOHUYECKUX

bu6nuoreka [IOK
https://m.edsoo.ru/ff0caf06



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

KOJIeOaHUH.
[IpeBpaiienue
SHEPruu

13

JlaGopaTopHas pabota
«HccnenoBanue
3aBUCHMOCTH TIEpHOJIa
MaJbIX KOJeOaHUH
rpy3a Ha HUTH OT
JUTUHBI HUTH U MacCChI
rpy3a»

14

KonebarensHbIi
KOHTYp. CBOOOIHBIE
ANIEKTPOMATrHUTHBIC
KoJieOaHus B
HJIeaJbHOM
KoJe0aTeIbHOM
KOHTYype. AHaJIOTHs
MEXTY
MeXaHUYECKUMH U
ANEKTPOMArHUTHBIMH
KoJIeOaHUAMU

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona.
3aKOH COXpaHECHUS
SHEPTUU B HJICATHHOM
KosebaTeTbHOM
KOHTYypE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasnenue o

bu6mmoreka [JOK



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

3aTyXaroIux
KOJIEOaHHUAX.
Brinyxnennsie
MeXaHU4eCKue
KosnecOanus. Pe3onanc.
BriHyX1eHHBIE
3J€KTPOMAarHUTHbBIE
KoyebaHus

https://m.edsoo.ru/ffOcbb86

17

IIepeMeHHBIN TOK.
CunycounaanbHbII
IIEPEMEHHBIN TOK.
MommHocTh
MIEPEMEHHOI0 TOKA.
AMIUTUTYAHOE U
JIEUCTBYIOIIICE
3HAQYEHHE CHJIbI TOKA U
HaIpsHKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpanchopmarop.
IIpousBoxactso,
nepeaaya u
notpebiieHue
BJIEKTPUYECKOU
SHEPTUHN

19

YceTpoicTBO U
MPaKTUYECKOE
MIPUMEHEHHE
ANEKTPUYECKOTO

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324



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

3BOHKa, F€HEpaTOpa
MIEPEMEHHOTI0 TOKA,
JIMHUN
3JIEKTpoIrepeiayd

20

DKOJOTUYECKUE PUCKHU
TIPU TIPOU3BOJICTBE
3JEKTPOIHEPTUU.
Kynberypa
WCIIO0JIb30BaHUS
3JIEKTPOIHEPIUU B
MMOBCEAHEBHOM )KU3HHU

21

Mexannyeckue
BOJIHBI, YCIIOBUS
pacupocTpaHeHusl.
Ilepnon. CxopocThb
pacnupoCTpaHEeHUs U
JUTMHA BOJIHBI.
[Tonepeunsie u
IIPOJIOJIbHBIE BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccab4

22

3Byk. CKOpOCTb 3BYKa.
I'pomkoCTb 3BYKa.
BricoTta Tona. TemOp
3ByKa

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

23

DIIeKTPOMarHuTHHIC
BOJIHBI, X CBOMCTBA U
ckopocts. [Ikana
QJICKTPOMArHUTHBIX

bubmuoreka [JOK
https://m.edsoo.ru/ffOccfe0



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

BOJIH

24

[TpuHIMTIBL
paguoCBs3U U
TEJIEBUIEHHUS.
PazButue cpencts
cBs3U. Pagnonokamnus

25

KonTponbhas pabora
«Koiebauus 1 BOITHBI»

bubmuoreka [JOK
https://m.edsoo.ru/ffOcc6f8

26

[IpssMmonunenHoe
pacrpoCTpaHeHue
CBETa B OJHOPOJHOU
cpene. TodyeuHslit
UCTOYHUK cBeTa. JIyu
cBeTa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd350

27

OTtpaxeHue cBeTa.
3aKOHbBI OTPaKEHUS
cgeTta. [loctpoenue
M300pakeHMil B
TUTOCKOM 3epKaJie

bubmuoreka [JOK
https://m.edsoo.ru/ff0cd4e0

28

IIpenomiienne ceera.
[TonHoe BHyTpeHHEE
OTpa)kKeHUeE.
[IpenenbHbIl yron
IIOJIHOTO BHYTPEHHETO
OTpakKCHHUs

bubmuoreka [JOK
https://m.edsoo.ru/ffOcd7{6

29

JlaGopaTopHas pabota

bubmuorexa [JOK
https://m.edsoo.ru/ffOcd67a



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

«3mepeHnue
MOKa3aTest
MIPEJIOMJIICHHUS CTEKIIa»

30

JIunzsl. [locTpoenne

M300pakeHUH B JIMH3E.

dopMyna TOHKOU
JIUH3EL. Y BEINYeHNE
JIMH3EI

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

31

JlaboparopHas paboTa
«MccnenoBanue
CBOMCTB N300pakeHUI
B JIMH3aX»

32

Hucnepcus ceera.
CI10KHBIN cOCTaB
ocioro cBera. L[BeT.
JIaGoparopHas paboTa
«HabOmronenue
JTUCTIEPCUU CBETA

33

HNHuTepdepennus
ceta. {udpakuus
CBETa.
HudpakimonHas
pemeéTKa

bubmuoreka [JOK
https://m.edsoo.ru/ffOced22

34

[Tonepeunocts
CBETOBBIX BOJIH.
[Tonspuzanus ceera

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cf02e



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

35

Onrtuyeckne npudOpPHI
U YCTPOMCTBA U
yCIIOBUS UX
0e301acHOro
[IPUMEHEHUS

36

['panuub
MIPUMEHUMOCTHU
KJ1aCCUYECKOM
MexaHuku. [loctynarsl
CIielIMaIbHON TEOPUU
OTHOCHTEIBLHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf862

37

OTHOCUTENBHOCTh
OJTHOBPEMEHHOCTH.
3ameneHue BpeMEHU
Y COKpAIIIEHHE JITHHEI

bubmuorexa [JOK
https://m.edsoo.ru/ffOcfa42

38

OHeprus 1 UMIYJIbC
PENATUBUCTCKOMN
gacTullbl. CBI3b
Macchl C YJHEprUen u
HUMITYJIbCOM. DHEPIUst
MIOKOSI

bubmuoreka [JOK
https://m.edsoo.ru/ffOcfc68

39

Konrtponsnas padota
«Ontrka. OCHOBEI
CIIeNUaIbHON TEOpUHr
OTHOCHTEIBLHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcf6f0

40

®otonbl. Popmyiia
[Inanka. DHeprus u

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfel6



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

uMIyJbe HOoToHA

41

OTkpbITHE U
UCCIIEZIOBAaHUE

dotorddexra. OnbITHI

A.T. CroneroBa

bu6nmmorexa [IOK
https://m.edsoo.ru/ffOcffc4

42

3akonbl porodddekra.

YpaBHeHue
OWHIITERHA A7
dororddekra.
«KpacHast rpanuria»
dhoTodrddexra

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d015e

43

JlaBaeHue cBeTa.
Omnmrter 11. H.
JleOenena.
XUMHYECKOE
JIeliCTBHE CBETa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d04a6

44

TexHnueckue
YCTPOMCTBA U
MPaKTUYECKOE
MIPUMEHEHHUE:
(hoTOIeMEHT,
dboTonaTumK,
conHevHas OaTtapes,
CBETOANON

45

Pemrenue 3agay mo
TeMe « DJIEMEHTEI
KBAHTOBOU OIITUKW»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0302



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302

46

Mogenbs atoma
TomcoHna. OnbITHI
Pezepdopaa o
pacCesiHUIO O-YaCTHII.
[Inanerapnas Mozaeib
aToma

bubmunoreka [JOK
https://m.edsoo.ru/ff0d091a

47

IToctynater bopa

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0afa

48

N3nyuenue u
norjoiieHne GoToOHOB
MIpH [Iepexoie aToMa ¢
OJITHOTO YPOBHS
SHEPrUU HA JIPYTOM.
Bunel cnektpos

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0afa

49

BousiHOBBIE CBOMCTBA
yactull. Bonnsl 1e
bporis.
KopnyckynspHo-
BOJIHOBOW JTyaJIM3M.
CnionTanHoe 1
BBIHYKJICHHOE
W3IIy4eHue

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTtkpblITHE
PaAMOaKTUBHOCTH.
Omneitel Pe3epdopna
0 OTIPEICTICHUIO
cocraBa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

PaarOaKTUBHOI'O
HU3JTy4YCHUA

51

CaoiictBa anbpa-,
Oera-, raMMa-
n3nydeHus. Biusiaue
pPaIuOaKTUBHOCTH Ha
KHUBBIC OPTaHU3MBI

52

OTKpbITHE IPOTOHA U
HeWTpoHa. M30TOmE!L.
Anbda-pacnan.
DJIEKTPOHHBIN 1
MO3UTPOHHBIN OeTa-
pacnan. ['amma-
U3JITy4YeHue

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBA3U
HYKJIOHOB B SIJIpE.
SlnepHble peakium.
S nepHsbIit peakTop.
[Ipo6nemsl,
MIEPCTICKTUBBI,
9KOJIOTUYECKUE
aCIEKTHI EPHON
SHEPreTUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DJleMeHTapHbIe
yacTullbl. OTKpBITHE
MO3UTPOHA. MeTobI
HAOJIIOICHUS U

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0e38



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

perucrpanuu
3J€MEHTapHBIX
yactull. Kpyrislii
CTOJI
«DyHIaMEeHTaJIbHbIE
B3aMMOCHCTBHS.
Enunctso
(hbU3UYIECKON KapTHUHBI
MHPA»

55

DTanbl pa3BUTHUS
ACTPOHOMHUH.
[Ipuknagnoe u
MHPOBO33PEHUECKOE
3HAUYCHHUE
actpoHomuu. Bug
3BE3HOT0 HEOA.
Co3sBesnus, spKue
3BE3/bI, INIAHETHI, UX
BHIUMOC IBIIKCHHE.
ConHeyHas cucteMa

56

Counurte. CoHeunas
AKTUBHOCTb.
Hcrounuk sHEprun
Counnna u 3BE37

57

3BE3/bI, ©X OCHOBHBIE
XapaKTePUCTHKH.
3BE&3bI TJIaBHOMI




IOCJICAOBATCIILHOCTH.
BuyTtpennee ctpoenue
3B&371. COBpeMEHHbBIE
MPEACTaBICHUS O
HpOI/ICXO)KI[eHI/II/I nu
spoaronuu CoJIHIAa U
3BE3]

58

Mneunsiit [Tyt —
Hama ["anakTuka.
[lonoxenue u
nexenne CoHIa B
I'amakTuke.
lanaktuku. Y€pHbIie
JBIPBI B Sipax
raJakKTHK

59

Bcenennas.
Paz0eranme ranakTuk.
Teopus bosbmoro
B3pbIBA. PennkroBoe
U3IIy4YeHHE.
MeraranakTuka

60

Hepemennsie
po0JIeMbI
aCTPOHOMUU

61

Kontposbnas pabora
«DIIeMEHTBI
ACTPOHOMHHU U




acTpOUHUKID

62

O06006mmarmui ypox.
Ponbs ¢pusuku u
aCTPOHOMHUU B
SKOHOMHYECKOH,
TEXHOJIOTHISCKOM,
COLMAIIBHOW U
THYECKOU cepax
JeSITETbHOCTH
YeJioBeKa

63

O06o00maromuii ypox.
Posb 1 mecTo dpuzuku
Y aCTPOHOMHU B
COBPEMEHHOMN
HAy4YHOU KapTHUHE
MHUpa

64

O6o0uaromuit ypox.
Pons ¢pusnueckoit
TEOpHH B
(dbopmupoBaHUN
MIPEICTaBICHUM O
(bu3MUeCKON KapTHHE
Mupa

65

O6o00maromuii ypox.
Mecto duszndeckoit
KapTHHBI MUPA B
olmiem psmy




COBPEMEHHBIX
€CTECTBEHHO-HAYYHbBIX
MPEACTaBICHUN O
pupoe

66

Pe3epBHbIit ypoK.
MaruauTHO€ moJie.
DneKTpoMarHuTHas
WHIYKUHUS

67

Pe3epBHbIit ypoK.
Ontuka. OCHOBEI
CieliMaaIbHON TEOPUH
OTHOCHTCIBLHOCTH

68

Pe3epHblii ypok.
KsanToBas dusuka.
DIIeMEHTHI
ACTPOHOMHHU U
acTpoU3UKH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO
YACOB IT10 ITPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

METOJNYECKHUE MATEPHUAJIbBI UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HNHTEPHET
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