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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢uszuke 0a30BOr0 YpOBHSI Ha YPOBHE CPEIHErO OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOXKEHUW M TPeOOBAaHMI K pe3ylbTaram
OCBOCHHSI OCHOBHOM 00pa3oBaTENbHOM Mporpammsl, mnpeactaBieHHbx B OI'OC
COO, a Taxxke ¢ yuérom denepanbHOll padodeil MporpaMMbl BOCTIMTAHHS |
KOHIICTIIIMU TIpenoiaBaHus ydeOHoro mpeamera «Puszmka» B 00pa30BaTEIbHBIX
OpraHu3aIusaX Poccuiickoi denepanum, pEATU3YIOLINX OCHOBHBIE
o0pa3zoBaTeabHbIE TPOTPAMMBI.

Copepxanne mporpaMMmbl 1Mo (u3MKe HAMpaBiIeHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHBI Mupa oOydarommxcs 10-11 kiaccoB mnpu
oOydeHnn ux ¢usnke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-AESTEIHLHOCTHOTO
nonaxona. I[lporpamma mo ¢usmke coorBercTByeT TpeboBanusiMm OI'OC COO k
IJIAHUPYEMBIM JTUYHOCTHBIM, MPEAMETHBIM M METANpeAMETHBIM pe3yJibTaTaM
OOy4eHHMsI, a TaKXE€ YYHUTHIBAET HEOOXOIUMOCTh pEaTU3aAlUU MEXKIPEIMETHBIX
CBA3€H (PU3MKU C €CTeCTBEHHO-HAYYHBIMU YyUe€OHBIMH TMpeameTraMu. B Hel
OTIPEIENSIIOTCS OCHOBHBIC IIE€TW M3Yy4eHHs (U3MKK HA YPOBHE CPEIHETO OOIIETo
o0pa3zoBaHus, TJIAHUPYEMbIE PE3YyJbTaThl OCBOCHUS Kypca (DU3UKHU: JTMYHOCTHEIE,
MeTarpeMeTHbIe, MpeMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no gu3uke BKIIOYAET:

e ITAHUPYEMBIE PE3YJIbTATHl OCBOCHMS Kypca (pu3nku Ha 6a30BOM YPOBHE, B

TOM YHCJI€ MPEIMETHBIC PE3YJbTATHI 110 TOJIlaM O0yUCHHUS;

e cojepxkaHue yueoHoro npeamera «Du3nkay mo rogam o0ydeHus.

du3rka Kak Hayka O HamOoJjiee OOIIMX 3aKOHAX MPHUPOJBI, BHICTYMAas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromieMm mupe. LIKoabHBIN Kype PU3HKU — CUCTEMOOOpa3yIOIUi
JUTSl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3NYECKHE 3aKOHbI
JeXaT B OCHOBE TMPOLIECCOB U SBJICHMH, H3y4YaeMbIX XUMHEH, OHOJIOTHEH,
dusnueckoir reorpadueld u actpoHomuen. Mcmomp3oBaHWE W AKTHUBHOE
npuMeHeHHe (U3UYECKUX 3HAHUW  OmpeenseT XapakTep MW pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TMOJIyYEHHUsI HOBBIX MAaTEpHUAJIOB C 3aJaHHBIMU CBOWCTBAMU U JPYTHX.
N3yuenne (u3nku BHOCUT OCHOBHOM BKJIaJd B (POPMUpPOBAHHE €CTECTBEHHO-
HAY4YHOM KapTUHBI MuUpa o0ydaromuxcs, B (GOpMHUPOBAHUE YMEHUU MNPUMEHSTh
HAYYHBIN METO]] TO3HAHUS TP BHIMOJIHEHUU UMHU y4E€OHBIX UCCIICIOBAHUIA.

B ocHOBYy Kkypca ¢u3MKH I YpOBHS CPEIHETO OOINEro o0pa3oBaHHS
MOJIOXKEH PAJ HWIeH, KOTOpPble MOXKHO pacCMaTpuBaTh KaK MPUHIUIBI €ro
MOCTPOCHHS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH Kypc SBISIETCS JIOTUYECKU
3aBEpIIEHHBIM, OH COEPKUT MaTepuajl U3 BCEX pa3lesioB (U3MKH, BKIIIOUAET Kak
BOTPOCHI KJIACCUUECKOM, TaK ¥ COBPEMEHHOMN (HU3HKHU.

Hoes cenepanuszayuu. B CcOOTBETCTBMM € HEW Mmarepuan Kypca (U3UKA
o0beAMHEH BOKPYr (u3Myeckux Teopuid. Beaymum B Kypce sBiseTcs
(opMupoBaHuE NPEACTaBICHUN O CTPYKTYPHBIX YPOBHSIX MAaT€pHUM, BEUIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanuzanus NOpeanojaraeT HUCIOIb30BaHUE
T'YMaHUTAPHOTO MOTEHIMaIa (PU3NYECKONM HAyKH, OCMBICICHHE CBSI3M Pa3BUTHUSA
¢u3ukn Cc pa3BUTHEM oOOIIecTBa, a TaKkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU M 3KOJIOTMYECKUMU IPOOJIEMAMH.

Hoess npuxnaomoit  uanpaenennocmu. Kypc ¢dusukum npeamnosaraer
3HAKOMCTBO C IIMPOKUM KPYI'OM TEXHHYECKHMX M TEXHOJIOIMYECKUX IPUIOKEHUN
U3Y4YECHHBIX TEOPUI U 3aKOHOB.

Hoes oxonocuzayuu peanusyercss IOCPEINCTBOM BBEIEHUS JJIEMEHTOB
COJIEp)KaHMsI, TOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C PA3BUTHEM TEXHUKU U TEXHOJOIUH, a TakXke OOCYKICHUs
npo0JIeM pallOHAIBHOTO MPUPOIOIOIb30BAHNS U IKOJIIOTUYECKOM 0€30MacHOCTH.

Crep:KHEBBIMM 3JIEMEHTAMHU Kypca (PU3MKM HAa YpPOBHE CpPEAHEro OOILEro
oOpa3oBaHus SBIAIOTCS (hu3mdeckue Teopuu (GopMHpPOBAHUE MPEICTABICHUNA O
CTPYKTYpe MOCTPOEHUs] (PU3NYECKON TEOpuH, poiu (PyHIaMEHTAIbHBIX 3aKOHOB U
OPUHLIMIIOB B  COBPEMEHHBIX MPEACTABICHUSAX O NPHUPOAE, TI'PaHULAX
OPUMEHUMOCTH TEOPHUH, MJi1 ONUCAaHUS €CTECTBEHHO-HAyYHbIX SIBJICHUH U
IIPOIIECCOB).

CucreMHO-AeSITENbHOCTHBIN MOAX0A B Kypce (U3UKU pealn3yeTcs Mpexne
BCEro 3a CYET OpraHu3allid SKCIEPUMEHTAIBHON AESITeTbHOCTH O00YYaroIINXCs.
Jlnst  6a3oBoro ypoBHSI Kypca (HM3MKA — OTO MCIOJIB30BAHUE CHUCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX JSKCIEPUMEHTOB M JIaDOpaTOpHBIX pPadoT,
KOTOpBIE B Iporpamme 1o ¢u3uke oObEIUHEHBI B OOIIMI CIHUCOK YYEHHMUECKHX
NpakTHYeCKUX paboT. BoiaeneHne B yka3aHHOM MepedHe JabopaTOpHBIX padorT,
OPOBOJUMBIX JJIi KOHTPOJSL W OLEHKH, OCYIIECTBISETCA Yy4YaCTHUKAMHU
00pa30BaTENBHOrO Ipoliecca MCXOAd U3 OCOOCHHOCTEH IUIAHUPOBAaHUS MU
ocHauleHust kaOuHera Qusuku. Ilpu »3TOM oObOecrneunBaeTcss OBIaJCHUE
OOyYarOIIMMHUCS YMEHUSIMU IPOBOJIUTH KOCBEHHBIE W3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEM (DU3MYECKMX BEIMYMH M TOCTAHOBKY ONBITOB MO MPOBEPKE
IIPEJIOKEHHBIX TUITOTES.

bonbiioe BHUMaHWE yAENAETCS PEUIEHUI0 PacdETHBIX M KadyeCTBEHHBIX
3amad. IIpu 3ToM JUIsl pacyE€THBIX 3a7a4 MPUOPUTETOM SBIISIIOTCSA 331a4M C SBHO
3alaHHOM (PU3UYECKON MOJIENbIO, TTO3BOJIAIOIINE IPUMEHATh U3yUYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 pasjena Kypca, TaK U HHTETPHUPYS 3HAHUS W3
pa3HbIX paszenoB. [ KauecTBEHHBIX 3a7a4 MPUOPUTETOM SBIISAIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEeKaHUsI (U3MUECKUX SIBICHUNW W TMPOIECCOB B OKPYXKAIOIICH
KU3HHU, TpeOyrolue BbIOOpa (PU3MUECKON MOJeNnu sl CUTYyallud MPaKTHUKO-
OpPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu PDPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOECTIeUeHUI0 Yy4eOHOro mpoliecca 0a3oBBI ypOBEHb Kypca
bU3MKHU HA YPOBHE CPEAHETO OOIIEro 00pa3zoBaHusl JOJKEH U3y4aThCsl B YCIOBUIX
NpeIMETHOro KaOumHeTa (U3MKU WM B YCJIOBHUSX WHTEIPUPOBAHHOIO KaOMHETa
NPEIMETOB €CTECTBEHHO-Hay4yHOro Iukia. B kaOunere ¢usuku A0MKHO OBITH
HE0OX0IMMOe J1abopaTopHOE OOOpYIOBaHME /IS BBITIOJHEHUS YKa3aHHBIX B
nporpamMme 1o (GU3MKEe YUCHHYECKHX MPAKTHYECKHX PadO0T U JEMOHCTPAIIMOHHOE
o0opyioBaHuE.

JHlemoHCcTpanimonHoe o0opyaoBaHue (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIUTIOM MHWHUMAJIBHOW JOCTAaTOYHOCTH W  OOECIEYMBAET IMOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMMe MO (U3HKE KIIOYEBBIX JIEMOHCTpAIUi s
UCCIIEIOBAHUSA  HM3Y4YaeMbIX SIBJIEHUH M  TPOILIECCOB, HOMIUPUYECKUX U
dbyHIaMEeHTabHBIX 3aKOHOB, X TEXHUYECKUX MPUMECHECHUIA.

JlaGopaTtopHoe 000pydOBaHUE JJIsi YUYEHMUECKHUX MPAKTUYECKUX padoT
dbopMupyeTcsl B BUAC TEMAaTHYCCKUX KOMILUICKTOB M O0OECIIEUYMBAETCS B pacyere
OJTHOTO KOMIUIEKTa Ha JBYX OOydYamoImuxca. TeMaTHYecKhe KOMILIEKThI
71a00paTOPHOTrO OOOpPYJIOBAHUS JIOJDKHBI OBITh IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUM AHAJIOTOBBIX W ITU(POBBIX MPHUOOPOB, a TAKKE KOMITHBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHUJI€ IU(POBBIX JTA0OPATOPHUIA.

OCHOBHBIMHU LIENIIMH U3yU€HUs (PU3KUKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

e (opmupoBanue wuHTEpeca W CTpEeMJICHHS OOYYaIOIMUXCA K HAYIHOMY
U3YYCHUIO TPUPOJIBI, PA3BUTHE WX HHTEIUICKTYAIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJie TTO3HAHUS U (popMUpOBaHUE
HCCIIEIOBATEIHCKOT'0 OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PCHHSI KaK pe3yibTaTa HW3YYCHUS
OCHOB CTPOEHMsI MaTepuu U (pyHAaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (QopmupoBanue yMeHUNH OOBSCHATH SABJICHHUA C HUCIOJb30BAHUEM
bu3HUecKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTeIbCTB;

o (opmupoBaHue mpeACTaBICHUN O ponu (PU3UKH IS Pa3BUTHS APYTHAX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH.

JlocTikenue »Tux 1enei oOecreunBaeTcsl peluieHueM CIeNyIoIuX 3a1a4d B

npolecce U3ydeHus Kypca GU3MKHU Ha YPOBHE CPEAHEro 001Iero oopa3oBaHus:



e npuoOpeTeHue  CHUCTEeMbl  3HaHUU 00 odmmx  (uznuecKkux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHSIX, BKJTFOYAS MEXaHUKY,
MOJICKYJISIDHYIO  (PM3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY H
AIIEMEHTBI aCTPO(DHU3UKH;

e (QopMHUpOBaHUE YMEHUM TMPUMEHSATH TEOPETUYECKUE 3HAHUS  JUIs
oOBbsicHeHUs (DU3MYECKUX SIBICHUH B TMPUPONE W A TNPUHATHUSA
MMPAKTUYECKUX PELICHHUM B IOBCEHEBHOMU KU3HU,

e OCBOEHHE CIOCOOOB pEUIEHUs Pa3JUYHbIX 337a4 C SBHO 3a/laHHOMN
bu3znueckoil MoOnenblo, 3aJad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIILHOE
co3nanue (pu3nIecKoit MOJICNH, aICKBaTHOU YCIIOBHUSM 3aJ1a4H;

e TMOHUMaHHWE (U3MYECKUX OCHOB WU TPHUHIIUIIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOUIYIO
cpeny;

e OBJAJCHHE METOJAMHU CAMOCTOSITEIHHOIO IJIAHUPOBAHMS U TMPOBEACHHUS
(bu3HUeCKNX SKCIEPUMEHTOB, aHAIN3a W HHTEPIpETaruu WH(POpPMAIIHH,
OIPEAEIICHHS] IOCTOBEPHOCTHU MOJIYYEHHOI'O pe3yibTaTa;

e CO3/IaHUE YCIIOBUI ISl Pa3BUTHUSI YMEHHUM MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOM JEATENBHOCTH.

Ha wusydenne ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus orBoauTcs 136 vacos: B 10 kimacce — 68 yacoB (2 yaca B HEZENIO), B
11 ximacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMmme 1o (QU3UKE TMepeyeHb JabopaTopHBIX U
OPAKTUYECKUX padOT SBIAETCS PEKOMEHJOBAaHHBIM, YYMTENIb JEJAeT BHIOOP
MpOBECHUsT JIA0OPaTOPHBIX pPabOT M OMNBITOB C YYETOM HHIUBUIYATbHBIX
0COOCHHOCTEH 00yJarONUXCHl.



COILEPKAHUE OBYYEHUA
10 KJIACC

Pa3zjnesn 1. ®u3uka U MeTOAbI HAYYHOI0 NMO3HAHUS

®usnka — Hayka o mnpuponae. HayuHble mMeTOnbl NMO3HAHUS OKPYKAKOLIETO
mupa. Posb JKCnepuMeHTa M TeOpuM B IIPOLECCE II03HAHUS IPUPOJBIL.
DKCIEepUMEHT B (PUBHKE.

MonenupoBanue (U3MYECKUX SIBJICHUNA M TpoueccoB. HaydHbie rumoresbl.
du3nuecKre 3aKOHbI U TEOpPHUH. ['paHMIIBI NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponp u mecto ¢usuku B (HOPpMUPOBAHUU COBPEMEHHON HAYYHOW KapTHUHBI
MUpa, B PAKTUYECKON AEATEIBHOCTH JIFOJEH.

Jlemoncmpayuu

AHanoroBble MU UHUQPPOBbIE H3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHbBIE
JTATYUKHU.

Pa3gea 2. Mexanuka

Tema 1. Kunemamuka

MexaHnnueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JABUKEHHUS.
Cuctema otcuéra. TpaekTopus.

[Tepemeriienne, CKOpOCTh (CpedHsisi CKOPOCTh, MTHOBEHHAs CKOPOCThb) H
YCKOPEHUE MaTepUAIIbHOW TOYKHU, UX MPOCKIIMU HA OCHU CHUCTEMbI KOOpIMHAT.
CroxeHue nepeMerieHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsSIMOJIMHEHHOE ABMXeHue. I 'paduku
3aBUCUMOCTH  KOOPJMHAT, CKOPOCTH, YCKOPE€HHMS, NYyTH U NEPEMEIICHUA
MaTepraabHONW TOYKU OT BPEMEHHU.

CBoboaHoe majzieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuHeiniHoe  nBwkeHHe. [[BWKeHWE  MaTepuadibHOM  TOYKH  IIO
OKPY>KHOCTH C IIOCTOSSHHOW IO MOJAYJIKO CKOPOCTBIO. YTJIOBask CKOPOCTh, JTUHENHAS
ckopocTk. [lepuon u yacrora oOpamienus. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

TexHuueckne YCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHE: CIIUJIOMETD,
JBU)KEHUE CHAPSIOB, LIEMTHBIC U PEMEHHBIE MTEPEIAUH.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WLIIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHHSL.

[IpeoOpa3zoBanne TBMKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyX€ U B Pa3pEKEHHOM IMPOCTPAHCTBE.

HaGntonenne aBukeHus Tena, OPOIIEHHOrO TMOJ YIJIOM K TOPU3OHTY U
TOPU3OHTAIBHO.



N3mepenue yckopeHust CBOOOTHOTO IMaICHHUS.

Hanpasnenue ckopocTu pu ABUKEHUHU 110 OKPYKHOCTH.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3ydyeHrne HEpaBHOMEPHOTO ABHXKEHHUS C LIENIBIO ONPEIEIICHUST MTHOBEHHOU
CKOpOCTH.

HccnenoBaHnne COOTHOLICHHUS MEXAY IIyTAMH, I[POWUJICHHBIMUA TEJIOM 3a
MOCJICOBATENbHBIE PAaBHBIE IPOMEXKYTKHM BPEMEHHM NPU PAaBHOYCKOPEHHOM
JIBW>KEHUH C HAYAJIbHOW CKOPOCTHIO, PABHOUM HYIIIO.

N3yueHue NBUKEHUS LIapUKa B BA3KOW KUIKOCTH.

N3yyenue nBmxeHus Tena, OpOIeHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipunumn  otHocutenbHOCTH  ['anmunes. IlepBeit  3akoH  HeroroHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. IIpunnun cynepno3uuuu cui. Bropoi 3akoH HbroToHa
JUIsL MATEPUAIbHON TOUKHU. Tpernii 3akoH HproTOHA 1151 MaTepUAIbHBIX TOYEK.

3akoH BcemupHoOro TtsiaroreHusa. Cuima Tsokectr. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, CKkobxeHus1, kauenus). Cuna tpenusi. Cyxoe
Tpenue. Cuia TpEeHUs CKOJIBKEHUS U cujia TpeHus nokos. KoadgduiumeHt tpenusi.
Cuiia conpoTUBIIEHUS PU IBUKEHUH TEJA B )KUJIKOCTH WIIH rase.

[TocTynarensHOE U BpalaTelbHOE JIBIXKEHHUE a0COIIOTHO TBEPAOTO TeNa.

MOMEHT CHIBI OTHOCUTEIBHO OCH BpamieHus. llnedo cunbl. YcnoBusd
paBHOBECHS TBEPAOIO TENA.

TexHu4yeckre yCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: MOAIIUITHUKH,
JBUKEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu

SIBneHne nHepUUH.

CpaBHeHME Macc B3aMMOJICHCTBYIOIIMX TEI.

Bropoii 3akon HerotoHna.

N3mepenne cui.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JedhopMaIii.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOIbEME U MAICHUN.

CpaBHEHME CUIT TPEHUS TTOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBeCHUs TBEPIOTO Tena. Buasl paBHOBECHSI.

Vyenuueckuii sxcnepumenm, 1abopamoptule pabomaol

N3ydenue aBmxeHus OpycKa Mo HaKJIIOHHOM TIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HMKAIOIIMX B MPYKUHE U
PE3UHOBOM 00pasiie, OT UX AePOpMAIIHH.

UccnenoBanne yciaoBUM paBHOBECHUS TBEPAOrO TeJld, HMEIOLIETO OCh
BpAILICHUSL.

Tema 3. 3akonvl cOXpaneHusn 6 Mexanuke

Nmmynbc MarepuanbHOM TOUYKHM (Tena), CUCTEMbl MaTEpPUATbHBIX TOYEK.
Nmnynbec cuUilbl U1 U3MEHEHHE HMMITYJIbCa Tela. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE IBMKEHUE.

Pabota criipl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi MaTepuaslibHOW TOUkKu. Teopema 00 HU3MEHEHUH
KUHETUYECKOU SHEPIUH.

[ToreHumnanbHas DHEprusl. [ToreHumnanbHas DHEPrus YIPYro
nedhopMHpOBaHHON  mpykuHbl.  [loTeHnmManbHas  sHeprus  Tela  BOJIM3HM
MOBEPXHOCTH 3EMIIH.

[lorenuuanbHple W HENOTCHUUAIBHBIE  CHJIBIL. CBsi3b  paboOTHI
HEMOTCHIUAIIBHBIX CHWJI C W3MEHEHHUEM MEXAHWYECKOW SHEPTHUM CUCTEMBI TEl.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckre yCTpOMCTBA M NMPAKTHUYECKOE NMPUMEHEHUE: BOIAOMET, KONED,
MPY>KUHHBI MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHUE.

[lepexon noTeHIMATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii sxkcnepumenm, 1abopamopHule pabomaol

N3yyenue abCOMIOTHO HEYNMPYroro yaapa ¢ MOMOIIBI0 JIBYX OJWHAKOBBIX
HUTSIHBIX MAsSTHUKOB.

UccnenoBanue cBsizu pabOThl CHUJIBI ¢ U3BMEHEHUEM MEXaHMYECKOW YHEPTrUu
TeJla Ha IPUMEpPE PACTSIKEHUS PE3UHOBOIO KI'yTa.

Paznea 3. MogexkyasipHast Gu3suka U TEePMOJAMHAMHMKA

Tema 1. Ochogbl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETUIECKON TEOPUU U MX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddys3usa. Xapaktep ABUKEHUS WU
B3aUMOJCHCTBHUS YACTHUIL[ BewiectBa. MoJenu CTpOEHUs Ta30B, KXUIAKOCTEH H
TBEPJBIX TS U OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeneid. Macca u
pa3Mepbl Mosiekyil. KonnuectBo BemectBa. [locTtosinaas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u e€ usMmepenue. lllkana temneparyp
Llenbcus.



Mopens  upeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJISIPHO-
KMHETUYECKOW TEOpUM HJealbHOro rasza. AOCONIoTHash TeMmIiepaTypa Kak Mepa
CpedHEeW KWHETHMYECKOW SHEPruM TEIUIOBOIrO ABWKEHUsA 4vacTul] rasa. lllkarma
temrieparyp KensBrna. 1'a3oBbie 3akoHbBI. YpaBHeHue MenneneeBa—KnanenpoHna.
3akoH /lanbroHa. M30mponeccsl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJWYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHne H3OMPOIECCOB: H30TEpPMa, H30X0pa,
n3obapa.

TexHu4yeckre YCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OmBITBI, JOKa3bIBAIOIINE TUCKPETHOE CTPOEHHE BemiecTBa, Qororpadun
MOJIEKYJI OPraHUYECKUX COCTUHECHUIM.

OmnbIThl 110 U PY3UN )KUIKOCTEH U ra30B.

Mopnenb 6pOyHOBCKOTO ABUKEHUSI.

Moguens onbita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aUMOJEHCTBHUS.

Mogenb, HILTIOCTPUPYIOIIAs TPUPOY AaBJICHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIINE YypPaBHEHUE COCTOSIHUSI UJCAIBHOTO rasa,
U30IPOLECCHI.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

Onpenenenue Macchl BO3yXa B KIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHUI
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO3/1yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXIY NapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocroebl mepmoouHamuKu

TepmonnHamuueckass cucreMa. BHyTpeHHAsS dHEpPIrus TEPMOIMHAMUYECKOU
CHUCTEeMBI U crioco0bI €€ n3meHneHnus. KonuuecTBo TerioTel U paboTta. BHyTpeHHssI
SHEpPrus  OAHOATOMHOrO  HWJEallbHOro  rasa. Buael  Temonepenauu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3IyUYCeHHE. Y IeIbHas TEIJIOEMKOCTh BEIIECTBA.
KonudecTBo TemIoThl npH TeIionepeaaye.

[Tonsitue 00 aauabatHom tpouecce. I[lepBblii 3aKOH TEPMOJIUHAMUKHU.
[Ipumenenue mepBOoro 3akoHa TEPMOJMHAMUKHM K H3ompoleccaM. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmonnHamuku. HeoOpatumMocTh poOLIECCOB B IPUPO/IE.

TennoBele  MammHbl.  [IpuHUOMNBL ~ AEWCTBUA — TEIJIOBBIX — MAIIWH.
[IpeoOpa3zoBaHus SHEPruM B TEIUIOBBIX MamuHax. KoddduiueHT mone3Horo
nercTBus TermoBord MammHbL [lukn KapHo m ero xosdduIMEHT IMONIE3HOTO
JNENCTBUA. DKOJIOTMYECKHUE MPOOJIEMBI TEIIOIHEPTETUKH.



TexHudyeckre YCTPONCTBA M MPAKTUYECKOE MPUMEHEHHUE: JBHUraTelb
BHYTPEHHETO CTOpaHusi, ObITOBON XOJOAUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEW HSHEpPrUM Teja MPU COBEPILICHUU PaOOTHI: BBUIET
npoOKu u3 OYTBUIKK TMOJ] JIEMCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3¢upa B
JaTyHHOU TpyOKe MyTéM TpeHus (BUICOAEMOHCTPAITH ).

N3MeHeHne BHYTpEHHEN SHEPTUH (TeEMIIepaTypbl) Tea NpH TEeIionepeaye.

OnbIT 1Mo anauabaTHOMY pAacCIIMPEHUI0 BO3ayXxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENsI BHYTPEHHEr0 CrOpaHus, PpEaKTUBHOTO
JBUTATETIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabonvl

HN3mepenune yaenbHON TEMI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoonvl

ITapoobpa3oBanre u kKoHIeHcarus. Vcrmapenne n kurneHue. AOCOIIOTHAS U
OTHOCHUTENIbHAsI BJIAXKHOCTh Bo3ayxa. HacwilmeHHbld map. YaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPhl KUTIEHUS OT AaBJICHHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctamwioB. Kuakue kpuctawibl. CoBpeMmMeHHble Marepuanbl. [lnaBnenune wu
KpUCTaJLIU3aIus. Y aenbpHas TerioTa miasienus. Cyoaumarusi.

VYpaBHeHue TeroBoro 6anaHca.

TexHu4yeckre YCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHH TMOJTYyUYECHUS] COBPEMEHHBIX MATEPHUAIIOB, B
TOM YHCJIE HAaHOMAaTepPUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HAaCHIIIEHHBIX MapOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

Cnoco0bl U3MEpPEHUS BIAXKHOCTH.

Halntonenune HarpeBanus U MjiaBjieHUsl KPUCTANIMYECKOTO BEILIECTBA.

JleMOHCTpanus KpUCTaioB.

Yuenuueckuii sxkcnepumenm, 1abopamopnvie pabomwi

N3mMepeHne 0THOCUTENBHOM BIIA)KHOCTH BO3yXa.

Pa3znen 4. DinekTpoauHaMuKka
Tema 1. dnexkmpocmamuxa
OnekTpu3auusi Tel. OJEeKTpUYecKuil 3apsia. JlBa BuAa BIEKTPUUYECKUX
3apsiioB. [IpOBOMHMKHM, TUANEKTPUKU W TOJYNPOBOJHUKHU. 3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsa.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueuHsblil 31eKTpuYecKuil 3apsi.
Onektpuueckoe rmojie. Hanpsok€HHOCTh  AnekTpuueckoro mojs.  [IpuHiun



CYINEPIIO3UILIUMN DJICKTPUUYECKUX TMOoJiel. JIMHMK Hanps>KEHHOCTH SJIEKTPUUYECKOTO
OJIAL.

PaGora cun  osnektpocrarmueckoro  mons.  [lorenmman.  PasHocTh
NOTEHIUANOB. [IpOBONHMKM W JHMAJIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJE.
JluanekTpuyeckas NpOHULAEMOCTb.

DnekTpoeéMKocTh. KonaeHcaTop. DJIEKTpOEMKOCTh ITUIOCKOTO KOHAEHCATOpA.
DHeprus 3apsSKEHHOr0 KOHAeHCaTopa.

TexHuuecKkne YCTpPOMCTBA M MPAKTUUYECKOE MPUMEHEHHE: DIEKTPOCKOI,
AJIEKTPOMETP, IJICKTPOCTATHUUECKAsl 3alllUTa, 3a3eMJICHUE AJICKTPONpUOOpPOB,
KOHJIEHCATOP, KONIMPOBAJIBHBIN arIapar, CTPYUHbIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M IPUHIUII IEUCTBUS DIIEKTPOMETPA.

B3anmopeiicTBue HadIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[IpoBOIHUKM B 3IIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

JIMPAEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHCAaTopa OT IUIOIIAIH
IJTACTHH, PACCTOSIHUS MEXKIY HUMH U TUAJIEKTPUUIECKON MPOHUIIAEMOCTH.

DHEPrus 3apsSKEHHOr0 KOHAEHCATOPA.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3mepenue 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toxku é paznuunvix cpeoax

OJIEKTPUYECKAN TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
NcTtounuku Toka. Cuina Toka. [IocTOSITHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa LEnH.

DJIEKTPUUECKOE COMPOTUBICHUE. YEIbHOE CONPOTHUBJIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapAILICIBHOE, CMEIIAHHOE COSIUHEHNE MPOBOIHUKOB.

Pabora osnektpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomiHOCTb
3JIEKTPUYECKOT O TOKA.

DIIEKTPOABIKYINASI CHJIA M BHYTPEHHEE CONPOTUBICHUE HCTOYHHKA TOKA.
3axon Oma /71 OJIHOM (3aMKHYTOM) 3JieKTpruyeckol 1enu. KopoTkoe 3amMbikaHHeE.

OJIEKTPOHHAsT ~ MPOBOAMMOCTh  TBEPIBIX  METAUIOB.  3aBUCUMOCTH
CONPOTUBJIEHUSI METAJIJIOB OT TemMIepaTypbl. CBEpXIPOBOJUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOWCTBA ANEKTPOHHBIX ITYYKOB.

[TonynpoBOOHUKMY. CobctBeHHas " IpUMECHas IPOBOJIMMOCTh
nonynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lonynpoBogHuKOBBIE IPHOOPHI.

ONEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS] AUCCOUHNALUS. DIECKTPOIIN3.



DOnexkTpudyeckuid Tok B raszax. CaMOCTOSTENbHBIA M HECaMOCTOSTEIbHBIN
pa3psan. Monuus. [Inazma.

TexHHueckue ycTpoOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETD,
BOJITMETP, pPEOCTaT, HWCTOYHHKU TOKA, OJJIEKTPOHArpeBaTelibHble MpUOOpHI,
ANIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBIH JUO/I,
TEPMUCTOPBI U (HOTOPE3UCTOPHI, TOTYIIPOBOJHUKOBBIN 11O/, TajJbBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKA U HANIPSIKEHUSI.

3aBUCUMOCTh CONPOTUBIICHUS UWIUHAPUYECKUX NPOBOAHUKOB OT JJIUHBI,
IUTOLIA/IM TTOIIEPEYHOI0 CEYEHUS U MaTepHaIa.

CMelaHHOE COEeIMHEHNE TPOBOIHUKOB.

[IpssiMoe wu3MepeHue >IeKTpoABMKYHIeH cuibl. KopoTkoe 3aMblKaHHe
raJIbBAHUYECKOr0 2JIEMEHTA U OLIEHKAa BHYTPEHHET'O CONPOTUBIICHUSI.

3aBUCUMOCTB COIPOTHUBIICHHSI METAJIOB OT TEMIIEPATYpPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

NckpoBoii paspsa U IpOBOJAUMOCTb BO31yXA.

OAHOCTOPOHHSSI IPOBOJUMOCTD AUOAA.

Vuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3yyeHue cMEeaHHoro COeJMHEHUSI PE3UCTOPOB.

N3mepenHne 37eKTpOABMKYIIEH CUJIbI UCTOYHUKA TOKA M €ro BHYTPEHHETO
COIIPOTUBIICHUSL.

Habmronenne smekTpoiusa.

MesknpeaMeTHbIE CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce oCyHIECTBISETCS C
y4€TOM COZAEpKATENbHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMoJI0THH, XUMHH, Teorpadi U TEXHOJIOTHH.

Meowxcnpeomemnvie nonsimusi, CBA3aHHBIE C M3YYEHHEM METOJOB HAy4YHOIO
NO3HAHUS: SIBJICHUE, HAy4HbId (akT, rumores3a, (u3MUecKas BEIMYMHA, 3aKOH,
TEopusi, HAOIIOACHNE, SIKCIIEPUMEHT, MOJEIIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHHEe CHUCTEMbl YpaBHEHUH, JUHEHHas (QyHKIus,
napalosna, rurnepoosna, ux rpaukd U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIUN Ha OCH KOOPJIUHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanudeckoe IBIKEHUE B KHUBOWU mpupoze, Auddy3usi, ocMoc,
TEIJIOOOMEH KUBBIX OPraHU3MOB (BHbI TEILIONEPEIAaUYH, TEIJIOBOE PABHOBECHE),
AJIEKTPUYECKUE SIBJIICHUS B AKUBOW IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAsI Macca, TEIUIOBBIE CBOMCTBA TBEPJIBIX TEJN, JKUIKOCTEH H



ra3oB, JJEKTPUYECKUE CBOWCTBA METAJUIOB, AJICKTPOIUTHYECKAS IHUCCOIMAIINSA,
raJibBaHUKa.

l'eoepaghus: BNaxHOCTh BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonoeusn: mpeodpa3oBaHHWE ABIKEHUN C UCTIOIH30BAHUEM MEXaHU3MOB,
y4éT TpEHHS B TEXHHUKE, IOAIIUITHUKN, WCIOIb30BAHUE 3aKOHA COXPaHCHUS
UMITyJIbca B TEXHUKE (pakera, BOJAOMET W JpYyrue), JBUraTelb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOMUIBHUK, KOHIUIIMOHEDP, TEXHOIOTHH
MIOJTYyYCHHsSI COBPEMEHHBIX MaTepHalioB, B TOM UHCJIE HAHOMATEepUAIOB, U
HAHOTEXHOJIOTHH, DJIEKTPOCTaTHUeCKasl 3alluTa, 3a3eMJICHHE 3JIEKTPONpPHOOpOB,
KCEPOKC, CTPYHHBIH PUHTED, AJIEKTPOHArpeBaTeNbHbIC puOopHI,
AIIEKTPOOCBETUTEIBHBIC MPUOOPHI, TaTbBAHUKA.

11 KIJACC

Pasznen 4. dinekTrpoauHaMuka

Tema 3. Macnummnoe none. IneKmpomazHUmMHAA UHOYKYUA

[ToctositHHble  MarHuThl.  B3auMOAEHUCTBHE  MOCTOSIHHBIX ~ MAarHuTOB.
MarautHoe 1one. Bektop MarHuTHOM HHAYKUMM. [IpuHIMO Cyneprno3unuu
MAarHUTHBIX MOJeW. JInHMM mMarHuTHOM WHAYKUMW. KapTuHa JIMHWKA MarHUTHOU
WHJYKIUHU T0JI NOCTOSTHHBIX MAarHUTOB.

MarauTHoe T1I0J€ TPOBOJHMKA C TOKOM. KapTuHa JMHUI WHIYKIUH
MarHMTHOTO TOJISI JJIMHHOTO MPSAMOro MPOBOJAHUKA U 3aMKHYTOT'O KOJIBIIEBOTO
MPOBOJIHMKA, KaTyIIKU ¢ TOKOM. OnbIT Dpcrena. BzanmoeiicTBue npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOIyJib U HanpaBiieHUE. J[BUKEHUE 3apSKEHHON YACTHULIbI
B OJIHOPOJTHOM MarHuTHOM nosie. Pabora cuiel JlopeHua.

SBneHne 2JIEKTPOMAarHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHON
WHIYKIMUA. OJIEKTPOABIKYIIAS CWIA HWHIAYKIUHU. 3aKOH 3JIEKTPOMAarHUTHOM
unaykuuu dapanes.

BuxpeBoe anektpuueckoe Tmosne. OIEKTPOABMKYIIAs CHJIA WHAYKIHA B
MIPOBOJHUKE, TBUKYIIEMCS TOCTYNATEIbHO B OJHOPOJIHOM MAarHUTHOM TIOJIE.

[IpaBuno Jlenna.

NuaykTUBHOCTh.  SIBJIGHME CaMOMHIYKIIMU. OJIEKTPOABIKYILAS — CHIIa
CaMOMHAYKIIWH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: MOCTOSHHBIE
MAarHMThl, 3JIEKTPOMArHUTHI, OSJICKTPOABUrATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHI], UHAYKIITMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MArHUTHBIM IOJIEM.

JIvHUM MHIYKIIMA MAarHUTHOTO TTOJISI.

B3aumoperictere 1ByX NpOBOAHUKOB C TOKOM.

Cuna Amrnepa.

JerictBrue cuibl JIOpeHIIa Ha HOHBI SJIEKTPOJIUTA.

SIBrIeHHE DIEKTPOMAarHUTHOW HHIYKIUU.

[IpaBuno Jlenna.

3aBUCUMOCTb JJIEKTPOJBIXKYIIEH CHIIBI MHAYKIHUU OT CKOPOCTHU WU3MEHEHUS
MAarHMuTHOTO MOTOKA.

SIBneHne CaMOMHIYKIIU Y.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3ydyeHrne MarHuTHOr O 101 KaTYIIKU C TOKOM.

HccnenoBanne AeCTBUA NOCTOSSHHOTO MAarHUTa HA PaMKY C TOKOM.

HccnenoBanue SBIEHUS SJIEKTPOMArHUTHON MHIYKIIWH.

Pa3nen S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHble KOJ1€OAHUA

Konebarenbnas  cucrema.  CBOOOIHBIE  MEXaHMYECKHE  KoJeOaHUS.
INapmonnyeckue konebanms. [lepmon, wactora, amrumryna u (aza xoimeOaHUH.
[IpyxuHHBIN MasTHUK. MareMaTU4ecKuil MasTHUK. Y paBHEHHE TapMOHHYECKHUX
kosnebanuit. [IpeBpaiiieHre sHepruu NMpy rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenpubiit  koHTYp. CBOOOAHBIE AJIEKTPOMAarHUTHBIE KOJIEOaHUS B
UealbHOM KOJe0AaTeTbHOM KOHTYpe. AHAJIOTUA MEXAYy MEXaHUYECKUMHU U
ANEKTPOMarHuTHIMU KojeOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPrUu B UJ€ATHbHOM KO0JIEOATEIHbHOM KOHTYPE.

[IpencraBienre o 3aTyxarouux KojeOaHusX. BeIHYK€HHbIE MEXaHUYECKUE
koneOanus. Pezonanc. BeiHYKI€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHUs.

Ilepemennblii TOK. CHUHYCOMAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKAa. AMIUIMTYIHOE€ W JEUCTBYIOLEE 3HAUEHUE CHUJIbI TOKA U
HAIPSKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepenaya U NOTPEOICHUE AIEKTPUUECKOM
SHEPruu. DKOJIOTMYECKUE PUCKU MPHU MPOU3BOJCTBE AeKTpodHepruu. Kynbrypa
UCITOJIb30BAHUS 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHHE: BJICKTPUUYECKUU
3BOHOK, T€HEPATOP MIEPEMEHHOI0 TOKA, JIUHUU IJIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanre mapaMeTpoB KoiaeOaTeNbHON CHUCTEMBI (MPYKUHHBIA WITH
MaTEeMaTH4YECKUM MasiTHUK ).



Habmonenue 3aryxaromux KojaeOaHu.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmonenne pe3onanca.

CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUS!.

OcuummiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HAIPSKEHUS] OT BPEMEHU) ISt
AIIEKTPOMArHUTHBIX KOJIEOaHMIA.

Pe3onanc mnpu mocieoBaTebHOM COEIMHEHUU PE3UCTOpPA, KaTyIIKH
MHYKTUBHOCTH M KOHJIEHCATOpA.

Monenbs TMHUM 3JIEKTpoNepe1ayun.

Vyenuueckuii sxcnepumenm, 1abopamoptule pabomaol

UccnenoBanre 3aBUCUMOCTH MEpUOAA MAJIbIX KOJEOAHUW Tpy3a HA HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanne NEpeMEHHOr0 TOKa B LENM W3 IOCIENO0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60JIHbL

Mexanuueckue BOJHBI, yCIOBUS pacnpoctpaHenus. Ilepuon. CkopocTb
pacrpocTpaHeHuss W JuiMHa BOJHBL. [lomepeyHble W MOpPOJOJIBHBIE BOJIHBIL.
Nutepdepentus u audpaxims MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMKkocTh 3ByKa. Beicora Tona. TeMOp 3ByKa.

DJIEKTPOMATrHUTHBIC BOJHBI. Y CJIOBUS M3IYUYCHHUS DJIEKTPOMATHUTHBIX BOJIH.
Bzaumuas opuenranus BektopoB E, B, V B anekrpomarautHoii BonHe. CBoiCTBa
ANIEKTPOMArHUTHBIX BOJIH: OTPa)XKEHUE, MPETOMIICHUE, MOISpHU3aIs, TUPpaKius,
untepdepenius. CKoOpoCTb 3IEKTPOMATHUTHBIX BOJIH.

[IIxana >J€KTPOMAarHUTHBIX BOJIH. [IpuMeHEHUE 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMTBI pauOCBSI3U U TeNEeBUACHUS. Paninonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOUIEH CPEIbI.

TexHudyeckre yCTpPOMCTBA M MPAKTHUUYECKOE MPUMEHEHHE: MY3bIKAJIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBAas JWArHOCTHMKAa B TEXHHKE W MEIWIIMHE, paaap,
paauonpuéMHUK, TeTIEBU30p, aHTeHHa, Tenedon, CBY-meys.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoCTpaHEHUE MOMEPEYHBIX U IPOOJIbHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

Habmronenue orpakeHust U IpeIOMIICHUSI MEXaHUYECKHUX BOJIH.

Habntonenune nnrepdepenunn u qudpakiinii MEXaHUYECKUX BOJH.

3BYKOBOI PE30HAHC.

HaGnronenne cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTATYAOU H
YacTOTOU KOJIEOaHUH.



UccnenoBanre  CBOMCTB ~ DJIGKTPOMAarHUTHBIX  BOJIH: OTpaKECHHUE,
npesioMIIeHHE, MoNsipu3anus, udpakius, nHTephepeHITs.

Tema 3. Onmuka

l'eomerpuueckass onrtuka. [IpsmonnHerHOE pacnpoCTpaHEHUE CBETa B
oaHopoaHou cpexe. Jlyu cBera. ToueuHbld HCTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHBI oTpaxeHus: cBeta. [locTpoenne n3oOpaxeHuit B
IUIOCKOM 3€pKaJie.

[IpenomieHue cBera. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomieHus. IlonHoe BHyTpeHHee oTpakeHue. IlpenenbHbIl yroj IOJIHOIO
BHYTPEHHET0 OTPAYKEHHUSI.

Hucniepcus ceeta. ClioxHBIN cocTaB Oenoro ceera. LBer.

CobOuparomue u pacceuBarolde JuH3bL. ToHkas mauH3a. DOKycHOE
paccTosIHME W ONTHYecKass cujia TOHKOM nuH3bl. [locTpoenue uzoOpaxkeHuil B
coOuparolux U paccenBaromux TuH3ax. Dopmyna TOHKOW JTUH3BI. YBEIWYEHUE,
JaBAEMO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. HWurepdepenims cBera. KorepeHTHblE HCTOYHMKHU.
VYcnoBust HaOMOEHWS MAaKCUMyMOB M MHUHHUMYMOB B UHTEp(EpEHIIMOHHON
KapTHUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

HNudpakus cBera. JubdpakiuuoHHas pemérka. YCIOBHE HaOIIOICHUS
[JIaBHBIX ~MAaKCUMyMOB TIIpM NAJE€HUM MOHOXPOMAaTHYECKOIO CBETa Ha
TUGPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpOMCTBA M IPAKTHUYECKOE IIPUMEHEHME: OYKH, JIYIa,
doroamnmnapaT, NPOEKIMOHHBIA amnmapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITHKA, TUPPAKITMOHHAS PEIIETKA, TTOJSIPOUI.

Jemoncmpayuu

[IpsAsMonuHEWHOE pacHpOCTPAHEHUE, OTPAKEHUE M IPEIOMIIEHUE CBETA.
OnTtuyeckre mpruOopBkI.

[TonHOE BHYyTpeHHEE OTpakeHHe. Moienb CBETOBOA.

HccnenoBanne cBOMCTB N300paKeHUI B JIMH3AX.

Mopenu MuKpockomna, TeJIeCKona.

Habmonenne natepdepeHnn crera.

Habmonerne nudpakiuy cBera.

Habmronenue nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOIIbIO PU3MBI.

[Tonydenne ciekTpa ¢ MOMOIIBLIO TUPPAKIIMOHHON PEIIETKH.

HaGmronenune nonsipusanuu cBeTa.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl



N3mepenue nokazarens NpeaoMIICHUS CTEKIIA.
HccnenoBanne CBONCTB H300paKEHUI B JTMH3AX.
HabGmtonenune nucnepcuu cBera.

Pa3znes 6. OcHOBBI ClIEUAJIBLHON TEOPUH OTHOCUTEIbHOCTH
I'panuubl  OPUMEHHMOCTHM  KJIIACCMYECKOM  MexaHuku.  [locTynarsl
CIIEHUAJIBHOW TEOPUM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DWHILITEHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU M COKpPAIICHUE
JUTHHBI.
DOHeprusi 1 UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MacCHI C 3Hepmeﬁ U UMITYJIbCOM pGHHTHBHCTCKOﬁ YaCTHIIbI. SHCPPI/I}I
ITOKOA.

Paznen 7. KBantoBasi pusnka

Tema 1. dnemenmol K6AHM OGO ONMUKU

®ortonsl. opmyna [Inanka cBsizu 3HEpruu GOTOHA C €ro YaCTOTOM. DHEprus
U UMIyJbC (HOTOHA.

OTtkpeiTue u uccienoBanue Gorodrdpdexra. OnbiTe A. I'. CroneroBa. 3aKOHBI
dbotoaddexra. YpaBuenue DHIuTeHa 11 Pororddekra. «KpacHas rpaHuna»
dbotoaddekra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHYECKOE IEUCTBUE CBETA.

TexHudyeckre yCTpOWCTBA U NPAKTUUECKOE IPUMEHEHHE: (POTOIJIEeMEHT,
doTongaTumk, coaHeyHas 6atapesi, CBETOAUO/I.

Jlemoncmpayuu

®otord(DHeKT Ha YCTAaHOBKE ¢ IMHKOBOW IJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHEro (poToaddekra.

CBeToauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuio o -4acTHII.
[Inanerapnas mopenb aroma. [loctynatel bopa. W3nydeHne W TOTJIONIEHUE
(GOTOHOB TpU Tepexojie aToMa C OJHOTO YPOBHS SHEPIHMHM Ha Jpyro. Bumsl
criekTpoB. CIEKTp YpOBHEW SHEPrUU aTOMa BOJOPOA.

BonnoBsie cBoiicTBa yactuul. Bonusl e bpoitis. KoprnyckynsipHO-BOJIHOBOM
TyaJIU3M.

CHOHTaHHOE U BBIHYKJICHHOE U3J1y4YCHHE.

TexHu4eckue YCTPOMCTBA M MPAKTHYECKOE NPUMEHEHME: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), Ja3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

Hab0ntonenue nHeHyaThIX CIIEKTPOB U3JIYUYECHHUS.

Jlazep.

Vyenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

HaOmronenue TMHENYaTOro CeKkTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JI0KA3bIBAIOIINE CJOKHOCTh CTpPOCHMS sAnpa. OTKpbITHE
pagnoaktuBHOCTH.  OmnbiTel  Pesepdpopma  mo  ompeneneHuio  coctaBa
paguoakTuBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, ramMMma-u3IydeHHUS.
BnusiHne paanoakTUBHOCTH HA KUBbBIE OPTaHU3MBI.

OtkpeiTHE TIPOTOHA M HeWTpoHa. HykionHass monens sjapa I'eizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sigpa. M30Torsbl.

Anbsda-pacnan. ONEKTpOHHBIM U TO3UTPOHHBIA Oera-pacman. [amma-
U3JIydeHue. 3aKOH PaJuOaKTUBHOIO pacraja.

DHeprusi CBsI3M HYKJIOHOB B sifipe. SnepHbie cuibl. [edekt maccol sapa.

S nepHble peakuuu. JlesieHue u cCUHTE3 SAEP.

Anepusiii peaktop. Tepmosinepubiii cunTe3. [IpoOiaemMbl U MEPCHEKTUBbI
SIICPHOMN YHEPTETUKU. DKOJIOTMUECKUE ACTIEKTHI SIACPHON SHEPTETUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE IO3UTPOHA.

MeTtonbl HAOMIOCHUS U PETUCTPALIUN AIIEMEHTAPHBIX YACTHII.

@yH1aMEHTaJIbHbIE B3aUMOAEHCTBUS. EMMHCTBO (pU3NUECKON KAPTUHBI MUPA.

TexHuueckne yCcTpOMCTBA U IIPAKTUYECKOE IPUMEHEHHUE: JTO3UMETP, KaMepa
Bunbcona, simepHblil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CU€TurK MOHU3HUPYIOIINX YACTHIL.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuvl

UccnenoBanue TpekoB 4acTuil (110 TOTOBBIM (hoTorpadusim).

Pa3pges 8. DiieMeHTHI ACTPOHOMUM M aCTPOPU3MKH

DTarnbl pa3BUTHS aCTpOoHOMUU. [IpuKiagHOe U MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bénnoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHUJIUMOE
JIBIDKEHHE.

ComnHeunas cucreMa.

Comune. ConHeuHass akTUBHOCTh. Mcrounuk sHeprun CoNHUA W 3BE3N.
3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpaJIbHBIM Kiacc —
CBETUMOCTB». 3BE31bI TJIABHOM IIOCIEIOBATEIPHOCTH. 3aBHUCHMOCTh «Macca —
CBETHUMOCTBY» ISl 3BE3]l TJIABHOW IOCIIEIOBATEIILHOCTH. BHyTpeHHee cTpoeHue



3B€31. COBpEeMEHHbBIE MPEACTABICHUS O MPOUCXOXKAEHUU U 3BoionuMU CoJiHIa U
3BE3]1. DTambl )KU3HHU 3BE3I.

Muneunbiii I[Iyts — Hama I'amaktuka. Ilomoxkenune u aBwxkeHue CoyHIA B
lNamaktrke. Tunel ranaktuk. Paguoranaktuky u kBazapsl. UEpHBIE NBIPHI B sSApax
rajaKkTHK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa06ma. Pazberanue rajmakTuk.
Teopust bonbmioro B3peiBa. PenukToBoe n3nydeHue.

Macumrabnas ctpyktypa Beenennoi. MeraraiakTuka.

Hepeménnrlie npobsieMbl aCTpOHOMUMU.

Vuenuueckue nabnooenus

HaOmronenust HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUM JJIsI ONpEe/IeIICHUs MOJI0KEHUSI HEOECHBIX 00OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3usl CEBEPHOTO MONYIIAPUS U SIPKUE 3BE3/IBI.

Hab6monenus B Teneckon JIyHsl, uranet, Miednoro [1ytw.

O6o0maroiee NOBTOpPeHUE

Ponr ¢Qu3uku W acTpOHOMUM B IKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
COLIMAJILHOM M ATUYECKOM cepax NesTeTbHOCTH YelIOBeKa, POjb U MEeCTO (PU3UKH
U aCTPOHOMHUHU B COBPEMEHHOM HAyYHOH KapTHHE MHpPA, pOJib GU3HUECKON TEOPUHU
B (opMupoBaHMM TPEACTABICHUN O (PU3NUECKON KapTUHE MHPA, MECTO
bu3nYeCKOl KapTUHBI MUpa B OOIIEM Py COBPEMEHHBIX €CTeCTBEHHO-HAYYHBIX
NPEACTABIECHUNA O IPUPO/IE.

MexknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢uzuku 0a3oBoro ypoBHs B 11 kiacce ocymiecTBisieTcs C
Y4ETOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MAaTE€MaTHUKH,
OMOJI0THH, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Mesxcnpeomemnvie nonsimusi, CBSI3aHHbIE C W3YYEHUEM METOJIOB HAay4YHOTO
MO3HAHUS: SIBJICHUE, HAyYHbIH (akT, rumore3a, (U3MYECKas BEIMYMHA, 3aKOH,
Teopusi, HaOJII0IeHNE, SKCIIEPUMEHT, MOJISTUPOBaHUE, MOJICIIb, U3MEPEHHE.

Mamemamuka: pelIEHHWE CUCTEMBl YPaBHEHHU, TPUTOHOMETPUUYECKHUE
GYHKIIUU: CUHYC, KOCHHYC, TAHTE€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXIECTBO, BEKTOPBl M MX MPOEKIWH HA OCH KOOPAUHAT, CIIOXKEHHE BEKTOPOB,
NPOU3BOJHBIE BJIEMEHTapHbIX (YHKIMM, TpU3HAKU TOJ00MS TPEYroJbHUKOB,
oTpezieNieHHe TUIOMIAIN TIOCKUX PUTYp U 00BhEMA Tell.

buonoeus: »nekTpuueckuwe SBICHUWS B JKHBOW MPHUPOJE, KoJieOaTeIbHBIC
JIBW)KEHUS B )KMBOW MPUPOJIC, ONTUUYECKUE SIBIICHUS B KUBOU MPUPOAE, NCUCTBUE
paauanyy Ha )KUBBIE OPraHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsI CTPYKTYpa TBEPABIX
T€JI, MEXaHM3Mbl OOpa3OBaHUSl KPUCTAIIMYECKOW PEIIETKH, CHEKTPAIbHbBIN
aHaJu3.



l'eoepagpusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3alleKW MArHUTHBIX  PYII,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, ITPEACKa3aHUE 3eMJICTPSCEHUM.

Texnonocusa: JNVHUM DSJIEKTPONEpENady, TEHEpPATOpP MNEPEMEHHOTO TOKa,
AJIEKTPOJABUIATENIb, WHAYKIIMOHHASA II€4b, pajaap, PaAUONPUEMHHUK, TEIEBU30D,
anteHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAsl OITHKA,
conHeyHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHMUA

OcBoenne yudebOHOro mpeamera «Dus3mka» Ha ypOBHE CpPEAHETO OOIIEro
oOpazoBaHus (0a30BbI YPOBEHB) JOIAKHO OOECIEUUTh JTIOCTHUKEHUE CIEAYIOUTUX
JMYHOCTHBIX, METAMIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JINUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yNIbTaThl OCBOCHUS yueOHOTO npeamera «Dusukay TOIHKHbBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOyYarolmIuxcsi PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEH MO3ULIUEN JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpMEHTAIlU{, TO3UTHUBHBIX BHYTPEHHUX  YOEXIEHUH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PACHIUPEHUE KU3HEHHOTO
ONbITAa U OMNbBITA JIEITEILHOCTH B MPOLIECCE PEaTM3allii OCHOBHBIX HAIPABICHUU
BOCIUTATEIbHOMN AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKIaHCKOro BOCIMTAHUA:

c(hOpMHPOBAHHOCTH TPAKIAHCKOHN MO3UIIMUA 00YUaIOIIErocs KaK aKTUBHOTO H
OTBETCTBEHHOI' 0 4JIEHA POCCUICKOr0 OOIIECTBA;

NPUHSATUE  TPATUIMOHHBIX  OOIIEYEIIOBEUECKUX T'YMAHUCTUYECKUX U
JNEMOKpPAaTUYECKUX LIEHHOCTEN;

FOTOBHOCTh BECTH COBMECTHYIO JESATEIBHOCTh B MHTEpPECAX TPaXKIaHCKOIO
o01IeCcTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aUMOJIECTBOBATH C COLIMATIbHBIMU MHCTUTYTaMH B COOTBETCTBHH C
uX QYHKIIUSIMU U HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIEITENbHOCTH;

2) NIaTPHOTHUYECKOT0 BOCTIMTAHMUS:

c(hOpMHPOBAHHOCTh POCCUICKOM IrPpaKIaHCKON U EHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOIIEHUWE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHUKECHUSIM
pPOCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMS :

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W MPUHUMATh OCO3HAHHBIE PEIICHWS,
OPHEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHCIIE B
NEATENbHOCTH YYEHOTO;

OCO3HAHHE JIMIHOTO BKJIAJ[a B TIOCTPOCHUE YCTONYMBOTO OYAyIIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIKOUAs ICTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero GU3N4ecKoil Hayke;



5) TpyA0BOr0 BOCTIMTAHUSI:

UHTEpEC K pa3IMyHbIM cdepaM MNpoPecCHOHAIBHONU AESTENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKOM U TEXHUKOMN, YMEHHE COBEPIIIaTh OCO3HAHHBIN BHIOOD
Oynymiei mpodeccun U peaanu30BbIBaTh COOCTBEHHBIC )KU3HECHHBIEC IJIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JIACTH
(Gbu3KMKU Ha TPOTSKEHUHU BCEU KU3HH,

6) 3K0JIOrM4ecKOro BOCIUTAHMSA:

c(hOpMUPOBAHHOCTb JKOJOTMUYECKOM KYJIBTYpPbl, OCO3HaHUE TJIOOATHLHOTO
XapakTepa PKOJIOTHUECKUX MpodieM;

IJIAHUPOBAHUE U OCYILECTBJIIEHUE JCUCTBUN B OKPYKAIOIIEH CpElle HA OCHOBE
3HAHUS LEJIeH YCTOWUYNBOIO Pa3BUTHS YEIIOBEYECTBA;

pacuidpeHue OmbITa JEATeTbHOCTH SKOJOTMYECKON HanpaBJIEHHOCTH Ha
OCHOBE UMEIOIIMNXCA 3HaHUH 1o (PU3uKe;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS PU3NUECKON HAYKH;

OCO3HAHHWE LEHHOCTH HAay4YHON [IE€ATEIbHOCTH, TOTOBHOCTh B MpOLECCE
U3ydeHus: (U3MKH  OCYIICCTBISATH  NPOEKTHYIO U HUCCIENOBATEIHCKYIO
NEeATebHOCTh UHANBUIYAIIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA
baszoBble jlornuecKkue 1eicTBUA:
CaMOCTOATENTLHO  (OPMYJNIHMpPOBATH W AKTyalIM3UpOBaTh  MpoOIieMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
OMPENENATh IEJU JIeITEIbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUU HX
JOCTHKEHUS;
BBISIBIISITh  3aKOHOMEPHOCTHM U MPOTHUBOPEYHMST B  PacCMaTpPUBAEMBIX
(bU3HIECKUX SIBIICHUSX;
pa3pabaThiBaTh IJIaH PEIICHHUs] TPOOJEeMbl C y4ETOM aHajlu3a MMEIOLIUXCS
MaTepHUaJbHbIX U HEMATEPUAJIbHBIX PECYPCOB;
BHOCUTb KOPPEKTUBHI B JIEATEIIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YIHTATOB
LEJSIM, OIIEHUBATh PUCKH MOCIEACTBUMN NESITENbHOCTH;
KOOpPJAMHUPOBaTh U  BBINOJHATH pabOTy B  YCIOBUSX  PEaIbHOIO,
BUPTYaJbHOTO U KOMOMHUPOBAHHOI'O B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOIIEM.
basoBble ucciaenoBare/ibCKHe AeHCTBHSA
BJIaJIETh HAYYHOM TEPMHUHOJIOTHEH, KIIIOYEBBIMU MOHITHUSIMH U METOJaMHU
bu3znuecKon HAyKU;



BJIAJICTh HaBBIKAMHU y4EOHO-HUCCIIEA0BATEIIBCKOW U MMPOCKTHOM JIEATEILHOCTH
B oOyactu (pU3MKH, CTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIHBHOMY ITOUCKY
METOJIOB pElIeHUs 3a/ady (PU3MYECKOTO CONEpKaHUs, MPUMEHEHUIO Pa3TUYHBIX
METOJIOB TTO3HAHWSI,;

BJIQJCTh BHJIAMH JCATCIBHOCTH II0 TIOJIYYCHHIO HOBOT'O 3HAHHS, €ro
WHTEpPIpETAllii, NpeoOpa3OBaHUI0 M MPUMEHEHUI0 B Pa3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3/IaHNN YUYE€OHBIX MTPOEKTOB B 00JaCTH (DU3HKHU;

BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyallM3MpPOBATh 3a/1ady,
BBIIBUTATh THUIIOTE3y €€ peIIeHUs, HaXOAWTh apTyMEHTHI I JIOKa3aTelNbCTBA
CBOUX YTBEP)KIICHH, 3a/1aBaTh TapAMETPhl U KPUTEPUHU PEILICHHUS;

AHAM3UPOBATH TIONYYCHHBIC B XOJE€ PEIICHUS 3aJaddl  Pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (opMynIHpoBaTh COOCTBEHHBIC 3aJaud B 00pa3oBaTEIHHOU
TESTENHHOCTH, B TOM YHCIIC TIPH U3yUYeHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHBATh IPHUOOPETEHHBIN OTIBIT;

yMeTh TICPEHOCHTHh 3HaHUS 1O (HU3UKEe B MPAKTHYECKYIO 001acTh
KU3ZHENEATEITbHOCTH,

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJICH, MIPEJIaraTh OPUTHHAIBHBIC TTOIXOBI ¥ PEIICHUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHHSI.

PabGora ¢ undopmanmei:

BJIAJICTh HAaBBIKAMU TMOJTydeHUs WHMopMaruu (U3NIecKoro CoAepKaHus U3
WUCTOYHUKOB pa3HBIX THIIOB, CaMOCTOSTEILHO OCYIICCTBIISITH IIOWCK, aHAJIM3,
CUCTEMAaTH3alMI0 ¥ WHTEPIPETANNI0 WHPOPMAIUU PAa3INYHBIX BHIOB U (POpM
IPEICTaBIICHNS;

OIICHUBATh JOCTOBEPHOCTH HH(OPMAITUH;

UCIIONIb30BaTh  CpeACTBA  HWHGOPMAIIMOHHBIX HM  KOMMYHHKAITMOHHBIX
TEXHOJIOTHIA B PENICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX M OPTaHU3AIIMOHHBIX
3a1a9 ¢ CcOOMIoJieHHeM TpeOOBaHUN HProHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTHCHBI, PECypcOCOCpEeKCHHsS, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMaIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (DM3MUYECKOTO COJEp)KaHUS B PasIUYHBIX (opMmarax c
y4€TOM Ha3Ha4YCHHS WH()OPMAIIUU U TIEJIEBOM ayTUTOPHUH, BHIOUpAsi ONTUMATIbHYIO
dbopMy TIpeICTaBICHUS U BU3yaJTU3AITHH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHA:
OCYHIECTBJIATh OOIIEHHWE Ha Yypokax (U3MKKM W BO BHE-ypPOUHOM
NESATENbHOCTH;



pacro3HaBaTh MPEANOCHUIKM  KOH(MJIUKTHBIX CUTyalldd MW CMsT4aTh
KOH(DJIMKTHI;

Pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUsI C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/CTB;

MOHMMAaTh W MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUIAYaJIbHOU
paboTHI;

BBIOWpAaTh TEMAaTUKy M METOJIbI COBMECTHBIX JIEUCTBHA C y4&€TOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN Ka)JOr0 YJICHA KOJJIEKTUBA;

NPUHUMATh 11U  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUA 110 €€ JOCTHMIKEHHUIO: COCTABJIAThH IUIAH JCHUCTBHM,
pacupenensaTh poiu ¢ y4€TOM MHEHHM YYaCTHHUKOB, OOCYXKIaTh Pe3yJbTaThI
COBMECTHOM paboThI;

OIICEHUBATh KA4e€CTBO CBOEro BKJIaJa M KaXKIOr0 y4YaCTHMKA KOMAaHIbI B
o0IIMiA pe3ysbTaT Mo pa3padoTaHHBIM KPUTEPUSIM;

peyiaraTb HOBBIE MPOEKTHI, OICHWBATh HJAEU C TMO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MTPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B Pa3IMYHBIX
CUTYaIMSIX, TPOSABIIATH TBOPYECTBO U BOOOpaKEHNE, ObITh MHUITUATUBHBIM.

PerysiTuBHBIE YHUBEpPCAJIbHbIE yueOHbIE TeiiCTBUS
Camoopranusanus:

CaMOCTOSITENTFHO OCYIIECTBIISTh MO3HABATENBHYIO JCSITEIbHOCTh B 00JIacTH
GU3NKM ¥ aCTPOHOMHH, BBISBISITH MPOOJIEMBI, CTaBUTh H (HOPMYIHPOBATH
COOCTBEHHBIE 3aJ1a4H;

CaMOCTOSITENTFHO COCTAaBJISATh IUIaH PEIICHUS PACUYETHBIX U KaueCTBEHHBIX
3aj1ad, MJIaH BHIMIOJIHEHUS MPAKTUIECKONW PaObOThI C YIETOM UMEIOIIHNXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEN U MPEIIOYTEHHH;

JlaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

paciupsTh paMK1 y4eOHOT0 IpeIMeTa Ha OCHOBE JTMUHBIX MPEINOUTEHU;

JieNlaTh  OCO3HAHHBIA BBIOOp, apryMEHTUpOBaThb €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTD 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO JPYAUIMU B 00JacTH
($U3MKH, TOCTOSTHHO MOBBIIIATH CBOW 00pPa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIHOHATbHBIN HHTE/UIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTUBBI B JESITEIBHOCTD,
OLIEHWBATh COOTBETCTBUE PE3YNIbTATOB IIEIISIM;

BJaJeTh  HABBIKAMU  TIO3HABaTeNIbHOM  pedrexkcun Kak  OCO3HaHUS
COBEpIIAEMbIX JEHCTBUII M MBICIUTENbHBIX MPOLECCOB, WX pEe3ylbTaTOB U
OCHOBaHUIA;



UCIIOJIb30BaTh MPUEMBI peIIEeKCUH ISl OLICHKH CUTYaIlMH, BHIOOpAa BEPHOTO
pEIlICHHUS;

YMETh OIICHUBAaTh PUCKH U CBOEBPEMEHHO IPUHUMATh PEIIEHUS TO0 HX
CHIKCHHUIO;

NPUHUMATh MOTHUBBI W apryMEHTBI JPYIHMX TIPU aHAJM3Ee pPEe3yIbTaTOB
NeSITeNbHOCTH;

NPUHUMATH ce0sl, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHUBBI W apTyMEHTBI JPYIHMX TIPU aHAW3e pPe3yIbTaTOB
NESATENHHOCTH;

pU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIMOKH.

B mporecce qocTmwkeHUs TUYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBI
no ¢u3uKe i1 YPOBHA CpeaHero oOimiero oOpa3oBaHUs Yy OO0ydYaroIIuXCs
COBEPILEHCTBYETCS AMOIMOHAJIHBIN UHTEJJIEKT, pe/Ioiaraloun
c(hOpMHPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIONIETO CITIOCOOHOCTh TOHUMATh CBOE AYMOIIMOHAIILHOE
COCTOSIHUE, BUCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW IMOIMOHATILHOM cephl,
OBITh YBEPEHHBIM B ceOe;

CaMOpETyJIMPOBaHUs, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEICHHE, CIIOCOOHOCTh aManmTUPOBAThCS K
AMOIMOHAIILHBIM U3MEHECHHSIM M TIPOSIBIISATh THOKOCTH, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO eI U
yCcrexy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHE JICHCTBOBATh HMCXOAS M3 CBOMX
BO3MOXKHOCTEH;

AMIIATUH, BKIIOYAIONIECH CITIOCOOHOCTh TIOHUMATh AMOIIMOHATBLHOE COCTOSHUE
JIPYrUX, YYUTBIBATh €ro TMpPH OCYIIECTBIEHUU OOUIECHUS, CIOCOOHOCTh K
COUYYBCTBHUIO U CONIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATH OTHOIIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemaTh KOHQIUKTHI.

INPE/IMETHBIE PE3YJIBTATBI

K xonmy obyuenus B 10 kJiacce mnpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMHUPOBAHHOCTD Y OO YJAOITUXCS YMCHHM:

JEMOHCTPUPOBATh Ha IpUMEpax poJib B MecTO (pu3MKu B (HOPMUPOBAHUH
COBPEMECHHON HAay4yHOW KapTUHBl MHpa, B Pa3BUTUU COBPEMEHHOU TEXHUKU WU
TEXHOJIOTHH, B TPAKTUYECKOUN AEATEIbHOCTH JIFOJIEH;

YYUTBIBATh TPAHMUIBI TPHUMEHECHHS M3YYCHHBIX (U3UYCCKUX MOJICIICH:
MaTtepualabHasi TOUKa, HHEpIUaIbHasl cucTeMa OTCcuéra, abCOMOTHO TBEPIOE TEIIO,
UJICAUTbHBIN Ta3, MOJEIU CTPOCHUS Ta30B, KUIAKOCTEW U TBEPABIX TEJ, TOUCUHBIN
AJICKTPUYECKUH 3apsii PU peIieHnH PU3NUECKUX 3aj1ay;



pacro3HaBaTh (U3MYECKUE SIBJICHUS (TMPOIECChl) U OOBSICHATH MX Ha OCHOBE
3aKOHOB MEXaHHWKH, MOJICKYJSIPHO-KUHETHYECKOM TEOPUM CTPOCHHMS BEIECTBA U
JJICKTPOAMHAMUKHU:  PAaBHOMEPHOE H  PaBHOYCKOPEHHOE  IPSMOJIMHEHHOE
JBIDKEHUE, CBOOOTHOE TaJeHUE TeJ, IBIKEHUE 110 OKPYKHOCTH, HHEPITUS,
B3auMojieicTBHUE Tel, Tuddy3us, OpOyHOBCKOE IBMKEHHUE, CTPOCHUE JKUJIKOCTEH
U TBEPJBIX TEJI, K3MEHEHHE 00bEMaA TeJl IIPU HarpeBaHMM (OXJIaXKICHUH ), TEIJIOBOE
paBHOBECHE, HCIIApCHHE, KOHASHCAIMS, TUIABJICHUE, KPHCTAUIM3AIUs, KUIICHHE,
BJIQ)KHOCTh BO3/yXa, MTOBBIIICHUE TABJICHUS Ta3a MPH €ro HarpeBaHWU B 3aKPHITOM
cocylle, CBSI3b MEXKAYy IapaMeTpaMu COCTOSIHHMS Traza B H30IpoIleccax,
AJICKTpHU3AIUS TEJI, B3aUMOCHCTBHE 3aps/I0B;

OIMUCBHIBATh MEXAHWYECKOE JBHKEHHE, HMCIONb3yS (PU3NYECKHE BEIMYHMHBI:
KOOpJIMHaTa, MyTh, MEPEMEIICHUuEe, CKOPOCTh, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIbC Te€Jla, KMHETHYECKas HHEprus, MOTEHIMaIbHasl YHEPTUusi, MeXaHudecKas
paboTta, MeXaHWYECKas MOIIMHOCTh;, TP OMNHCAHWU TPABWIHHO TPAKTOBATH
(bU3MUECKNil CMBICT MCIOIB3YEeMbIX BEIMYWH, WX OOO3HAYCHHUS] W CIUHUIIBI,
HaXOJIUTh (OPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIUYUHY C APYTHMHU
BEJIMYNHAMU;

ONMHUCBHIBATh M3YYCHHBIC TEIUIOBBIC CBOMCTBA TEJI M TEIUIOBBIC SIBJICHUA,
UCTIONB3Yys (M3WYECKUE BEIWYMHBI: JaBJICHHE Tas3a, TeMIleparypa, CpeaHss
KMHETUYECKasl SHEPTHsI XaOTHYECKOT'0 JBWIKCHUS MOJIEKYJ, CPEIHCKBAIpaTUIHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS HSHEprus, padoTa rasa,
KO()(PUIIMCHT TMOJE3HOr0 JICMCTBUS TEIUIOBOI'O JIBUTATENsd; TPH OINHUCAHUHU
NPAaBWIBHO TPAKTOBaTh (U3MUECKUH CMBICT HCTIOIB3YEMBIX BEIWYWH, WX
0o0O3HAUeHUs W EAWHMIBI, HAXOAUTh (OPMYJBI, CBS3bIBAIONINE JAHHYIO
(bU3UYECKYIO0 BETUYMHY C IPYTUMHU BEJTUUHNHAM;

OIMUCHIBATh U3YYCHHBIC DICKTPUICCKUE CBOMCTBA BEIIECTBA U DJICKTPUUCCKHE
sBJICHHS (TIPOIIECCHI), UCIIONB3YS (PU3UUYECKUE BEITUUYMHBI: AJICKTPUUCCKUN 3apsif,
ANEKTPUUECKOE T0JIe, HAMPSOKEHHOCTD IOJIS, MMOTEHIINAJ, pa3HOCTh MOTCHIINAJIOB;
NPy ONUCAHWM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3yEeMbIX
BEIMYHMH, WX OOO3HAUECHUS W €IWHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIITUE
TaHHYI0 GU3UYECKYIO BETMYUHY C IPYTUMH BEITMYNHAMU,

aHaJTM3UPOBATh (PU3UYECKHE MPOLECChl U SBJICHUS, UCIOIB3YSd (PU3HUECKUE
3aKOHBI M MPUHIIMIIBL: 3aKOH BecemupHoro Tsarorenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHWS MEXaHWYeCKOW DHEPruH, 3aKOH COXPaHEHHUS WMITYJIbCa,
NPUHIMI CYTIEPIIO3UIIMA CHJI, TPUHITUI PABHOMPABUS WHEPIUATHHBIX CHCTEM
0TCu€Ta, MOJICKYJISIPHO-KMHETUYECKYI0 TEOPHIO CTPOCHUS BEIECTBA, T'a30BbIC
3aKOHBI, CBS3b CpeAHEH KMHETHYECKOM SHEPTUU TEIUIOBOTI'O JIBMXKEHHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIlepaTypou, MEepPBbIN 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHUS
AJIEKTPUYECKOro 3apsifa, 3akoH KyinoHa, TpW HSTOM pasjinyaTth CJIOBECHYIO



(GOpMyIHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAXKEHUE U YCIOBUS (IpaHULIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBbIE NPUHLMUIBI JIEHCTBUS ~ MalllMH, NpPUOOPOB U
TEXHUYECKUX YCTPOMCTB; Pa3jiuyaTh YCIOBHs HUX O€30MaCHOr0 MCIOJIb30BAaHUS B
TIOBCEIHEBHOU KU3HU;

BBIMOJIHATh 3KCHEPUMEHTHl IO HCCIEOBAaHUIO (PU3UYECKUX SBJICHUN U
IPOLECCOB C HCIOJB30BAHUEM HPSIMBIX M KOCBEHHBIX HM3MEPEHUH, NPHU 3TOM
dbopmynupoBath TpoOJeMy/3ajady U TUINOTE3y Y4eOHOro IKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIIOKEHHOT0 00OpYyIOBaHUS, MPOBOAUTH OIBIT U
(dbopMyIHpOBaTH BHIBOBL;

OCYILIECTBIISATh MPSMbIE U KOCBEHHbIE U3MEPEHUsI GU3NUYECKUX BEITUUMH, TIPU
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsI W HUCIOJIb30BaTh W3BECTHbBIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYECKHMMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
(uKcHpOBaTh PE3YNbTATHl IMOJYYEHHOW 3aBUCUMOCTH (DU3UUYECKUX BEIMYMH B
BUJIE TaOIUI U TpadUKOB, I€TaTh BEIBOBI IO pe3yjIbTaTaM UCCIIEI0OBAHNUS,

co0roaTh mpaBuiia O€30MacCHOTrO TpyJa MPHU MPOBEACHUHN HCCIEIOBAHUNA B
paMKax y4eOHOro OSKCIIEPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOM U MPOEKTHOU
JESATENbHOCTH C HMCMOIb30BAHUEM HM3MEPUTENBHBIX YCTPONCTB MU J1IAOOPATOPHOIO
000opy1I0BaHUS;

pemiath pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MUECKOW MOJENbIo,
UCIOJIBb3Ysl (PU3MYECKUE 3aKOHBI M MPHUHIIMIIBI, HA OCHOBE aHAJIU3a YCIOBUS 3a/1aun
BbIOMpATh (PU3NYECKYI0 MOJENb, BBIACIATh (PU3NYECKHE BEIMYUHBI U (HOPMYIIbI,
HEOoOXOo/MMbIE ISl €€ pEelleHUsl, MPOBOAUTH Pacdy€Thl M OLICHUBATh PEaTbHOCTh
HOJYYEHHOT0 3HaUYEHUS! PU3NYECKOMN BETUUHHBDI;

pelaTh Ka4eCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUUBYIO
LENOYKY PpacCyXICHHIl ¢ ONOpod Ha H3y4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTU H
buznueckue sIBICHUS;

UCIONIb30BaTh ~ NpPU  PEIIEHWH  y4eOHBIX  3aJa4  COBPEMEHHBIE
UH(pOPMAIIMOHHbIE TEXHOJOTHH JJIsl MIOUCKA, CTPYKTYPHPOBAHHUS, UHTEPIIPETAlUU
U TpeJICTaBlieHUs Y4eOHOM M HAy4YHO-TIOMYJISpHOM MH(OpMalUHY, MOIYyYEeHHONW U3
Pa3IUYHBIX UCTOYHUKOB, KPUTHYECKH aHATTM3UPOBATH MOIy4aeMyr0 HH(GOPMAIIHIO;

OPUBOAUTH MPUMEPHI BKJIaJJa POCCUICKUX U 3apYOESKHBIX YUEHBIX-(DHU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE MPOIECCOB OKPYKAIOIIEr0 MHUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCMOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (hU3MKE B IOBCEIHEBHOM XU3HU
i obecriedeHust 0€30MacHOCTU MPH OOpalleHUH ¢ MpUOOpaMu U TEXHUYECKUMHU



YCTPOUCTBAMH, JJISI COXPAHEHUS 3JI0POBbS U COOIOJICHUSI HOPM DKOJOTHUYECKOTO
MOBEJICHUS B OKPY’KAIOLIEN CpEAE;

paboTaTh B TpYIIEe C BBHIIOJHEHUEM Pa3IUYHBIX COLUAILHBIX POJIEH,
IUIAaHUPOBATh palbOTy TPYNIbl, pPalMOHAIBHO pPACHOpPEAeNsTh OOSI3aHHOCTH U
IJIAaHUPOBATh JCATEIHHOCTh B HECTAHJAAPTHBIX CUTYaAIIMSIX, aJ€KBATHO OIIEHUBATh
BKJIAJT K&KJIOTO M3 YYACTHUKOB IPYIIIBI B PEIICHUE pacCMaTPUBAEMOMN MTPOOIEMBI.

K konmy obyuenuss B 11 kJjacce mpeaMeTHbIE Pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOUTUXCS YMEHHUI:

JEMOHCTPUPOBATh Ha IpUMEpax poyib U MeCTOo (pu3uku B (HOpPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBl MHUpPa, B Pa3BUTHUU COBPEMEHHOW TEXHUKU H
TEXHOJIOTUM, B IPAKTUYECKOU AEATEIIbHOCTU JIIOAEH, LIEJIOCTHOCTh U €IUHCTBO
($u3nYecKol KapTUHBI MUPA;

YUUTBIBATh TPAHUIBl TPUMEHEHUS HW3YyYEHHBIX (QPU3NYECKUX MOJENei:
TOYEUHBINA ANEKTPUUYECKUN 3aps, JIyd CBETa, TOYECYHBIN UCTOYHUK CBETA, SICPHAs
MOJIETTh aTOMa, HYKJIOHHAs MOJETh aTOMHOTO Sipa TMpH PEeHieHuH (PU3UIECKUX
3azay;

pacno3HaBaTh (pU3NYECKHE SIBICHUS (MPOLECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOU (DM3UKU: DIIEKTPUUECKAs] TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MAarHUTHOE JEHUCTBUSI TOKA, B3aUMOJICUCTBUE
MAarHuTOB, DJIGKTPOMArHUTHAasT WHAYKIHUSA, JCHUCTBUE MAarHUTHOIO TIOJsS Ha
IPOBOJHUK C TOKOM M JBWXKYIIMKICS 3apsill, AJEKTPOMArHUTHBIE KoyieOaHUA U
BOJIHBI, TPSIMOJIMHENHOE PACHPOCTPAHEHHE CBETA, OTPa)XKE€HUE, MPEIOMIICHUE,
uHTeppepeHurs, audpakuus W OOJAApU3alMs CBETa, JAHUCHEepCUs CBETa,
dotoanexkTpuueckuii 3pdext (pororddekrt), cBeToBOE NaBieHUE, BOSBHUKHOBEHUE
JMHENYATOrO0 CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAasT W HCKYCCTBEHHas
PaINOaKTUBHOCTB;

OMUCHIBATh W3yYCHHbIC CBOMCTBA BEMIECTBA (DIEKTPUUYECKHE, MATHUTHBIE,
ONTHUYECKUE,  DJIEKTPUYECKYI0  MPOBOJUMOCTb  pa3IMYHBIX  cped) |
AJIEKTPOMArHUTHBIE SBJIEHUS (TIPOLIECCHI), UCHOJB3Yys (PU3MUYECKHE BEITUYUHBI:
AIEKTPUYECKUIN 3apsijl, CHJIa TOKa, JIEKTPUUECKOE HAMNpsKEHUE, JICKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTb MOTEHIIMAJIOB, JIEKTPOJBIKYIAs CUiIa, padoTa TOKa,
WHAYKLIHAST MarHUTHOrO mojs, cwia Ammepa, cwia JlopeHna, MHIYKTHBHOCTb
KATYIIKW, SHEPrusl 3JIEKTPUYECKOr0 M MArHUTHOIO IMOJEH, MEepHOoJ M YacToTa
KojeOaHull B KOJeOaTeNbHOM KOHTYpe, 3apsii W cuila TOKa B IMpoIlecce
FapMOHUYECKUX DJIEKTPOMATHUTHBIX KoOJieOaHul, (OKYyCHOE pacCTosiHUE u
ONTHYECKas CuUjia JIMH3bI, MPU OMHCAHUM MPABUIBHO TPAKTOBATh (HHU3MUECKUI
CMBICIT HCIIOJIb3YEMBIX BEIUYMH, MX OO0O3HA4YEeHHs] W EIUHHIIBI, YKa3bIBaTh
dbopMynbl, CBSA3BIBAIONIME JIAaHHYIO (U3UYECKYI0 BEIMYMHY C JPYTUMH
BEIIMYHNHAMU;



OMUCHIBATh M3YUYCHHBIC KBAHTOBBIC SBJICHUS M TIPOLECCHI, HCIOIb3YS
¢busznueckre BEIUYMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (GOTOHA, MIEPUOJT TIOTypaciajia, SHEPTHsl CBI3U
ATOMHBIX SiJIep, MpPU OIMUCAHWM MPABWIBHO TPAKTOBAaTh (DU3MUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIWYMH, MX OOO3HAYEHUS U EIUHUIIbI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIONIME JIaHHYIO (U3HUYECKYI0 BEJIUYMHY C JPYTUMH BEITUYHMHAMH,
BBIYHCIISATH 3HAUCHNUE (DU3NIECKON BEITMYUHBI;

aHAJTM3UPOBATh (PU3UYECKHUE MPOLIECCHl U SBJICHUS, UCMOIL3Yd (PU3HUECKUE
3aKOHBI W MPUHUUIIBL: 3aKOH OMa, 3aKOHBI MOCIIE0BATENBHOIO U MapalIeIbHOIO
COCIMHEHUSI IPOBOJHUKOB, 3aKOH Jkoyns—JIeHla, 3aKOH BIEKTPOMArHUTHOU
WHIYKIHUH, 3aKOH TMPSMOJIMHENHOI0 PACHPOCTPAHEHUS CBETA, 3aKOHBI OTPAKECHHS
CBETa, 3aKOHbI MPEJIOMJICHUSI CBETa, ypaBHeHUE ODWHIITeHHa ansi gororddekra,
3aKOH COXPAaHEHUs JHEPrUHU, 3aKOH COXPAaHEHUs HUMITYJIbCa, 3aKOH COXpaHEHUs
AIEKTPUYECKOr0 3apsifa, 3aKOH COXPAHEHUsI MAacCOBOI'0 4uCia, MocTynaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacmajaa, Mpyu 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BBIPAKEHHE U YCIOBUS (TpaHUIIbI, 00JACTH)
IPUMEHUMOCTH;

ONpENIENATh HANIPABICHUE BEKTOPA UHAYKIUH MAarHUTHOIO TOJISI IPOBOIHHUKA
C TOKOM, cuiibl Ammnepa u cuibl JlopeHua;

CTPOUTh W OIKCHIBATH M300pAKEHHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIONTHATh DKCIEPUMEHTBI TI0 MCCIENOBAHUI0 (U3UYECKUX SBICHUM U
MPOILIECCOB C HCIOJIb30BAHUEM TMPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MpHU 3TOM
dbopmynupoBath TpoOJeMy/3agady U TUNOTE3Yy Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 TMPEUIOKEHHOTO OOOpYIOBaHUS, MPOBOJIUTH OMNBIT U
(dbopMynHpOBaTH BHIBOBL;

OCYIIECTBIIATh MPSIMbIC U KOCBEHHBIC M3MEPCHHS (PU3NUECKUX BEIHYUH, TIPH
9TOM BBIOMpaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHS W HCIOJIh30BaTh W3BECTHHIC
METObI OLIEHKH MOTPEIIHOCTEN H3MEPEHNUI;

UCCJICIOBATh 3aBUCUMOCTH (PU3WYECKHX BEIUYMH C WCIOIH30BAHUEM
OpSMBIX HW3MEPEHUN: TpU OSTOM KOHCTPYUPOBATh YCTaHOBKY, (UKCHUPOBATH
pe3ynbTaThl MOIYYEHHOM 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHUJAE TAOIUI U
rpaduKoB, AeNaTh BHIBOABI [0 pe3yJbTaTaM UCCIIEIOBAHMUS;

coOo1aTh npaBuia 0€30MacHOro TpyAa MpPU MPOBEACHUU UCCIEAOBAaHUN B
paMKax y4eOHOro OHKCIIEPUMEHTa, Y4eOHO-UCCIIEOBATEIbCKOW W MPOEKTHOU
JESITENBHOCTU C HCMOJIb30BAHUEM W3MEPUTEIBHBIX YCTPONCTB U J1IAOOPATOPHOTO
000pyI0BaHUS;

pemiath pacu€THhIC 3a7a4d C SIBHO 3aJaHHOM (U3MUYECKOW MOJENbIO,
UCTIONB3Ys (U3UYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1auu



BbIOMpATh (PU3NYECKYI0 MOAEIb, BBIACIATh (GU3MUECKHE BEIMYUHBI U (HOPMYIIHI,
HEOOXOoAUMBIE JUIsl €€ pelleHusi, MPOBOAUTh PACUEThl U OLEHUBATh PEAIbHOCTD
HOJIYYEHHOr0 3HaUeHUs! GPU3NYECKOIN BETMUNHBI;

pelIaTh KaYeCTBEHHBIE 3a1a4M: BBICTPAUBATh JIOTUYECKU HEIIPOTUBOPEUUBYIO
LEIIOYKY PACCYXXJIEHUHU C ONOPOM Ha WU3YYEHHBIC 3aKOHBbI, 3aKOHOMEPHOCTU H
(bU3UYECKHE SIBJICHNUS,

UICIIOJIb30BATh IIpU  peLICHUU yuyeOHbIX  3ajad COBpPEMECHHBIE
UH(POPMAIIMOHHBIE TEXHOJIOTUU ISl TIOMCKA, CTPYKTYPUPOBAHUS, HUHTEPIIPETALIMU
U TpeJICTaBlIeHUs Y4eOHOM M HAy4YHO-TIOMYJISIpHOM MH(OpMaLUU, MOIYYEeHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJTU3UPOBATH MOJIy4aeMyt0 HH(POPMAIHIO;

OOBSICHATh MPHUHLMIBI JEHCTBUS MallUH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCJIOBUSA UX OE30MACHOI0 HUCIOJIb30BAHUS B IMOBCEIHEBHON
KU3HU;

NPUBOAUTH IPUMEPHI BKJIaJJa POCCUICKUX U 3apYOESKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIErO0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHM;

UCMOJIb30BaTh TEOPETUUECKHE 3HAHUS MO0 (PU3MKE B IOBCEIHEBHOM XKU3HU
i obecriedeHust 0€30MacCHOCTU MPHU OOpalleHUH ¢ MpUOOpaMy U TEXHUYECKUMU
YCTPOMCTBAMHU, JIJISl COXPAHEHHUS 30POBbS M COOJIOJIEHUS HOPM 3KOJOTMYECKOI0
MOBEJCHUS B OKPYXKAIOIIEU CPELE;

paboTaTb B TIpyHIe€ C BBINOJIHEHUEM pA3JIMYHBIX COLHUAIBHBIX POJIEH,
IUIaHUPOBaTh pPabOTy TPYMIbl, PALUOHAIBHO pacHpenesiarTh O0O0A3aHHOCTH WU
IJJAHUPOBATh AEATEIBHOCTh B HECTAHAAPTHBIX CUTyalUAX, aJ€KBAaTHO OLICHUBATH
BKJIAJl K&KJIOTO U3 YYACTHUKOB IPYIIIBI B PEILICHUE PACCMATPUBAEMOI POOJIEMBI.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB u TeM uugpoBbie
Ne ni/m P KonTpoasnbie  IIpakTnueckue (1upp )
NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypchbl
Paznen 1. PU3UKA U METO/JAbI HAYUYHOI'O ITO3HAHUS
bu6nuorexa [IOK
1.1 ®u3nKa U METOJIbl HAYYHOTO TO3HAHHUS 2 httos:/m.edsoo.ru/7fA1bf72
Hroro o pazgeny 2
Paznen 2. MEXAHUKA
bubmuorexa [IOK
21 Kunematitka > https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
22 Auaniia ! https://m.eds00.ru/7f41bf72
bubmuorexa [IOK
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Hroro no pazueny 18
Pa3nen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYIISIPHO-KMHETUYECKOM 9 1 bubnuoreka [IOK
' TEOpHU https://m.eds00.ru/7f41bf72
bu6nmoreka [IOK
32 OCHOBBI TEpMOAHHAMHKI1 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEIIECTBA. 5 bu6nunorexa LIOK

@Da30BbIe NEPEXOIBI

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



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

Hroro no pazueny 24
Paznen 4. DJIEKTPOAUHAMUKA
bubmuorexa [IOK

4.1 DIeKTpoCTaTHIA 10 https://m.edso0.ru/7f41bf72
42 [TocTosiHHbIN MeKTpUYeCKUil TOK. TokU B 12 bubnunorexa [IOK

' Pa3IMYHBIX Cpeax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

PesepBHoe Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB u TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Paznen 1. 9JIEKTPOANHAMUKA
MarunuTtHOoe noje. IeKTpOMarHiuTHast bu6mmoreka [IOK
11 11 1 3
WHIYKUUS https://m.edso0.ru/7f41c97c
Hroro no pazueny 11
Pa3nen 2. KOJIEBAHUSI U BOJTHbBI
21 MexaHu4eCKHUE U JIEKTPOMAarHuTHbBIE 9 1 bu6muoreka [IOK
' Kosiebanust https://m.edsoo.ru/7f41c97c
99 MexaHu4yeckre U IeKTPOMarHUTHbIE 5 1 bu6nuorexa LIOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
bu6moreka [IOK
2. 1
3 Onrriia 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI cTIeIIMATIBHON TEOPUH 4 1 bu6mmoreka [IOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97¢
Htoro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuotexa [JOK
41 DJIeMEHTHI KBAHTOBOW ONTHKHU 6 httos://m.edsoo.ru/7f41c97¢
4.2 CrpoeHue aToMa 4 bubnuorexa LIOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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4.3 AToMHOE SpO 5

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

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

Wroro no pazneny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMMUU U ACTPOPU3ZUKHU

5.1 DneMeHThl aCTPOHOMHUU U aCTPOPU3UKU 7

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7

Pa3nea 6. OBOBIIAIOIIEE IOBTOPEHHUE

but6mmoreka [IOK
6.1 Obobuaiousee nopTopente 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PezepBHOoe Bpemsi 3

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68



https://m.edsoo.ru/7f41c97c
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoauuecTtBo
4acoB

dusuka — Hayka o npupoje. HayuHbie METOIbI TIO3HAHUS
OKpY’KaIoIIero Mupa

Ponps 1 MecTO Gpu3uKu B POpPMHUPOBAHUHN COBPEMEHHOMN
HAy4YHOI KapTHHBI MUpPA, B IPAKTUYECKOH 1A TEIILHOCTH
JIoaen

Mexannueckoe aBmkeHne. OTHOCHTEIBHOCTD
MEXaHUYECKOTO IBIKeHus. [lepemenienne, CKOpocTb,
YCKOpEHHue

PaBHOMepHOC HpHMOHHHeﬁHOC JABHIKCHHC

PaBHOYCKOpEHHOE NMPAMOJIIMHENHOE JBUKEHUE

CBoOotHOE majieHue. Y CKOPeHHe CBOOOIHOTO T CHHS

KpuBonuneiinoe nBuxeHue. J[BrmkeHre MmaTepuaibHON
TOYKH 110 OKPYKHOCTH

[Tpunamn orHocuTensHOCTH ["anunes. MHepumanbHbie
cucreMsl orcuera. llepBsiii 3akoH HeroToHa

10

Macca tena. Cuina. [lpuniun cynepno3unnu cuil. Bropoit
3aKk0oH HproTOHA U151 MaTepuanbHON TOUKU

Tpetuit 3akoH Hpr0TOHA 17151 MaTepUaIbHBIX TOYEK

11

3akoH BceMupHOro taroreHus. Cuna tsxectu. [lepsas
KOCMHMYECKasi CKOPOCTb

12

Cuna ynpyroctu. 3akoH ['yka. Bec Tena

13

Cuna tpenusi. Koaddumment tpennsi. Cuna cOnmpoTHBICHHS
MIPY IBUKCHUH TeJa B )KUIAKOCTH WIIH Ta3e

14

[ToctynarensHOE U BpallaTeIbHOE ABHKEHHUE aOCOTIOTHO
TBEpAOro Tena. MomeHt cuiibl. [lnedo cuibl. YcnoBus
paBHOBECHS TBEPAOTO TEJIA

15

HMmiynbsc MaTeprabHON TOYKH, CUCTEMBI MATEPUAIbHBIX
Touek. MIMIynbc cuiibl. 3aKOH COXpaHEHUS UMITYJIbCa.
PeakTrBHOE NBUKEHNE

16

Pa6ota u mouHocTh cuibl. Kunetnueckas sHeprust
MaTepuaabHOW Touku. Teopema 00 U3MEHEHUH
KMHETUYECKOU DHEPruu

17

[TorenuunanbHast sHeprud. [loreHnmanbpHas SHEPTUs yIpyro
nedopmupoBaHHOM NpyXUHBI. [loTeHITMANBHAS YHEPTUSA
TeJa BOJIM3K IOBEPXHOCTH 3eMIIH




IToTeHuanbHbIe 1 HEMOTEHIIUAIbHBIE CUJIBL. CBs3p pa6OTBI
HEMOTCHIOHAJIBHBIX CUJI C UBMCHCHUECM MeXaHUYSCKOM

18 SHEPIUU CUCTEMBI TEJ. 3aKOH COXPAHEHUSI MEXaHUYECKOU 1
SHEPTUU
JlaboparopHnas pabota «lccrnenoBanue CBsi3u pabOTHI CHIIBI

19 C U3MCHEHUEM MEXaHUYECKOUM YHEPTUH TeJla Ha IpUMepe 1
pacTsHKEHUS PE3UHOBOTO KIyTa

20 Konrponsnas padora no teme «Kunematuka. Jlnnamuka. 1
3aKOHBI COXPAHEHUS B MEXaHUKE)

21 OcHOBHBIE TIOJIOKEHUS MOJIEKYIIPHO-KHHETUYECKOM 1
teopun. bpoyHoBckoe aBmxkenue. Juddysus

29 XapakTep ABUKEHUS U B3aUMOJCHCTBUS YaCTHUL] BELIECTBA. 1
Mopnenu cTpoeHus ra30B, JKUIKOCTEH U TBEPABIX TEI

23 Macca monexyn. Konnuectso Bemecrtsa. IlocrostHHas 1
ABoraapo

24 TemnoBoe paBHOBecue. TemnepaTypa u €€ U3BMEPEHHUE. 1
IlTxana Temneparyp Llenbcust

25 Wneanwnbiii raz B MKT. OcHoBHOe ypaBHeHne MKT 1
AOcomoTHas TemrepaTypa Kak Mepa cpeHen

26 KHHETHYECKON SHEPTUU ABUKCHUS MOJICKYJ. Y paBHEHHUE 1
MenneneeBa-Kianeipona

27 3akoH JlanbToHa. ['a30BbIE 3aKOHBI 1

08 Jlaboparopnas padota «lccrnenoBanue 3aBUCUMOCTH MEXTY 1
apaMeTpaMu COCTOSIHUSI pa3peKeHHOT0 raza»

29 M3omporeccsl B UeaIbHOM T'a3e U UX rpaduueckoe 1
npeJ/icTaBIcHHEe
BHyTpeHHss sHEprusi TepMOAMHAMUYECKONW CUCTEMBI U

30 cnocoObI e€ n3mMenenust. KonndyecTBo TemoTsl U padora. 1
BHyTpeHHss1 HEPrUsl 0JHOATOMHOTO UJ€AJIBHOTO Tra3a

31 Bunb! Teruionepenaun 1

32 VY enbHas TEIIOEMKOCTD BelecTBa. KomuecTBO TEmIoThl 1
npu Teronepenade. AauadaTHBIN Mporecce

33 IlepBblil 3aKOH TEPMOAVHAMUKHU U €r0 IPUMEHEHHE K 1
U30IpoLeccam

34 HeobpatumocTs miporieccoB B mpupoje. Bropoit 3akon 1
TEPMOJAMHAMUKH

35 [Mpunnun aeiictBus u K11/ ternoBoit MammHbl 1

36 Huxn Kapro u ero KITJI 1

37 Dxonornyeckue npoOaeMbl TEIIOIHEPTETUKH 1

38 Ob6o6marommii ypok «Monekymnsipaas ¢puznka. OCHOBBI 1




TCPMOAUHAMUKU»

KonTponbhas pabota no teme «MosekynspHas (pu3nka.

39
OCHOBBI TEPMOJUHAMUKH

40 [TapooOpa3oBanue u koHAeHCaIys. VicnapeHue u KuneHue

41 AOCOIOTHAS M OTHOCUTEJIbHAS BIaYKHOCTh BO3/yXa.
Hacepiuenssiii nap
Teépnoe Teno. Kpucramnmueckue u amopQHbIe Tena.

42 AHN30TpoONus CBOMCTB KpUCTAIIOB. JKHK1e KpUCTAIIIBL.
CoBpeMeHHbIE MaTepUabl

43 [InaBnenue u Kkpuctanzanus. Y aeibHas TeIIoTa
riasnenus. CyOnumanus

44 YpaBHEHHE TEIIOBOTO OanaHca

45 DIneKkTpu3anus Tei. DIeKTpuueckuil 3apsaa. J(Ba Buga
AIEKTPUUECKUX 3apsS 0B

46 [TpoBOIHUKY, TUATEKTPUKH U TTOTYTIPOBOTHUKU. 3aKOH
COXpaHEHHUsI IEKTPUUYECKOr0 3apsia

47 B3aumoneiictBue 3apsnoB. 3akoH Kynona. Todednblii
AIEKTPUYECKUN 3apsi
Hanpsixk€HHocTh anexkrpuueckoro nods. [Ipuamun

48 CYNEPIIO3UIMU IIEKTPUUECKUX TToNeH. JInHnn
HaNpsKEHHOCTU

49 Pabora cun sanexTpoctaruyeckoro nojs. [lorennuarn.
Pa3HocTh noteHImanon

50 [IpoBOIHUKY M TUAJIEKTPUKH B DJIEKTPOCTATUYECKOM TIOJIE.
Jusnextpuueckas NpOHUIAEMOCTb

51 DnexkTpoéMkocth. KoHnmencarop

59 OneKTpOEMKOCTD TUIOCKOTO KOHJIEHCATOpa. DHEPIusl
3apsHKEHHOTO KOHIEHCATopa

53 JlaGopaTtopnas padota "M3mepenHue 3eKTpoEMKOCTH
KOHJIeHcaTopa"

IIpyHIMI AENCTBUSA U IPUMEHEHHUE KOHJIEHCATOPOB,

54 KOIUPOBAIBHOTO anmnapara, CTpyruHOTo MpuHTEpa.
DJIeKTpOoCTaTUYECKas 3alIUTa. 3a3eMIICHHUE
ANEKTPONpPUOOpPOB
DIIEKTPUUECKHUI TOK, YCIOBHSI €0 CYIIECTBOBAHHUS.

95 [TocrostHubIi TOK. Cuita Toka. Hampsiokenue.
Comnpotusnenue. 3akon OMa JIJ1sl yyacTKa Lenu
[locnenoBarenpHOE, NapaIENbHOE, CMELIAHHOE

56 coe/lMHEHHne NMPOBOJHUKOB. JlabopaTopHas paboTta

«M3yueHne cMemaHHOro COEIMHEHUS PE3UCTOPOB)»




PabGota n MOIIHOCTD JJICKTPUYCCKOI'O TOKA. 3akoH I[)KOYHH'

> Jlenna L
3akon Oma 11 TOJTHOM (3aMKHYTOM) AJIEKTPUIECKOM 1IeTTH.
58 KopoTtkoe 3ambikanue. Jlaboparopras padora «3mepenue 1
3/1C ucTtouHuka ToKa M €ro BHYTPEHHETO COMPOTHUBICHUS
DJeKTpoHHAs TPOBOIUMOCTH TBEPABIX METAIIIOB.
59 3aBUCUMOCTb COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI. 1
CBepXIpoBOIUMOCTD
60 DneKkTpuueckuii TOK B BakyyMe. CBONCTBA DIIEKTPOHHBIX 1
My4YKOB
[TomynpoBoIHUKH, X COOCTBEHHAS U TIPUMECHAs
61 npoBoaAuMOCTh. CBoiicTBa p—N-niepexoaa. 1
[TomynpoBOTHUKOBEIE TPUOOPHI
DNeKTpUYECKHid TOK B paCTBOPAxX M pacIliaBax
62 AIIEKTPOJIUTOB. DIECKTPOJUTHYECKAS JUCCOIIUAIIHSI. 1
DIIeKTPOIN3
63 OnexkTpuueckuil Tok B razax. CaMOCTOSATENbHBIN U 1
HECAMOCTOSTENBHBIN pa3psaa. Monuus. [1nazma
64 DIIeKTpUUECKUEe MPUOOPHI U YCTPOMCTBA M MX MPAKTHUECKOE 1
npuMeHeHne. [IpaBuia TeXHUKH 6€301MacHOCTH
65 O0600marmui ypok «IEKTPOTUHAMHUKAY 1
KonTponbHas pabota o Teme «3JIeKTpOCTaTHKA.
66 [TocTosTHHBIN dNIEKTPUIECKHiA TOK. TOKH B pa3InIHBIX 1
cpenax»
67 PesepBHblIii ypok. KoHTponbHas paboTa mo teme 1
«DNEeKTPOIUHAMUKAY
68 PeseprubIif ypok. O6o6maromnuii ypok o remam 10 kiacca 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
11 KJIACC
Ne i/ Tema ypoka KoanuectBo
4acoB
[TocTosiHHBIE MArHUTBI U UX B3aUMOAEHCTBUE. MarHuTHoe
1 noJsie. Bextop MaruuTHON MHAYKUUU. JIMHUM MarHUTHOM 1
WHAYKIAN
5 MaruuTHO€ noJie MPOBOJHKUKA ¢ TOKOM. OmBIT DpcTeaa. 1
B3anmMopeincTere MpoBOTHUKOB C TOKOM
3 JlaGopaTopnas pabora «/3yuyeHre MarHuTHOTO TOJIS 1

KaTyHIKH1 ¢ TOKOM»




JlelicTBre MarHUTHOTO MOJISI HA MPOBOAHUK ¢ TOKOM. Cuia
Awmmepa. JlabopaTopHas pabota «lccnenoBanue neicTBHS
MMOCTOSTHHOTO MarHuTa Ha PaMKy C TOKOM

JlelicTBre MArHUTHOTIO IOJISI HA IBMIKYILYIOCS 3apSKEHHYIO
yactuily. Cuna Jlopenua. Pabota cuinsl Jlopenna

DnekTpoMarHuTHast MHAYKIMS. [IoTok BekTopa MarHuTHOM
uHaykiud. 3J1C nanykimn. 3aK0H JIEKTPOMAarHUTHON
nHaykuun Papanes

Jlaboparopnas pabota «lccnenoBanue sBIeHUS
ANEKTPOMArHUTHOW WHIYKIIUK»

NunyktuBHOCTE. fBNenne camonHaykuuu. IJC
CaMOMHIYKIIMH. DHEPTHSI MATHUTHOTO TIOJISI KATYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

Texuuueckue YCTpOﬁCTBa " UX NIPUMCHCHHC: ITIOCTOSIHHLIC
MAar"uThbl, DJICKTPOMArHUThI, SJICKTPOABUTaTCIIb, YCKOPUTEIIN
OJICMCHTAPHBIX YaCTUL, MHAYKIIUOHHAs I1CYb

10

Oo6o06maromuit ypok «MarHuTHoe 1osie. DJIeKTpoMarHuTHast
UHYKIIHS)

11

Kontponbhas paboTa o TeMe «MarHuTHoeE ToJie.
BHCKTpOMaFHI/ITHaﬂ WHOYKIOUA»

12

13

CBoOonHbIe MexaHuueckue koaebanus. ['apmonnueckue
KosiebaHus. YpaBHEHHE TapMOHHUYECKUX KOJIeOaHUH.
[peBpaienue 3uepruu

Jlaboparopras padota «lccrnenoBanue 3aBUCHMOCTH
NeproJia MallbIX KoJaeOaHMii Tpy3a Ha HUTH OT JUIMHBI HUTH U
Macchl Ipy3a»

14

KonebarenpHbii KOHTYp. CBOOOIHBIC JIEKTPOMArHUTHBIC
KoJieOaHus B UJCATLHOM K0JIe0AaTEIbHOM KOHTYDE.
AHaJ'IOI‘I/ISI Mencz[y MCXAHUYCCKUMHU U SHGKTpOMaFHI/ITHBIMI/I
KOJIEOAHUSIMU

15

®opmyna ToMcoHa. 3aKOH COXpaHEHUsI YHEPTUU B
UJeaIbHOM K0JIeOaTeTbHOM KOHTYpe

16

[IpencraBieHue 0 3aTyXAOMIUX KOJIeOaHUSIX. BEIHYKICHHBIC
MexaHnueckue konebanus. Pezonanc. BeiHyk/1eHHbIE
AIEKTPOMAarHUTHBIC KoeOaHus

17

[Tepemennsblii Tok. CUHYCOUATBHBINA IEPEMEHHBIN TOK.
MOIIIHOCTI) NEPEMEHHOTO TOKaA. AMHJ’II/ITYI[HOG n
JIEUCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA M HAIIPSKCHUS

18

Tpancdopmarop. [IpouszBoacTBo, nepenava u norpedaeHue
ANEKTPUYECKON SHEPTUU

19

YCTpPOUCTBO U IPAKTUYECKOE TPUMEHEHHUE IIIEKTPUIECKOTO




3BOHKa, TeHepaTopa MepeMEeHHOr0 TOKa, TNHUI
aNeKTponepenayd

DKOJIOTUYECKUE PUCKU TIPU MTPOU3BOJICTBE IJIEKTPOIHEPTUH.

20 KynpTypa ucnonbp30BaHus 3JIEKTPOIHEPTUU B TOBCETHEBHON
JKU3HU
MexaHnueckne BOJIHBI, YCIOBUS pactpocTpanenus. [lepuon.

21 CkopocTb pacnipocTpaHeHHsl U JAJiiHa BoJHBL [lonepeunsie u
IIPOJIOJIbHBIE BOJIHBI

29 3Byk. CxopocTb 3ByKa. I poMKoCTh 3ByKa. BeicoTa ToHa.
TemOp 3ByKa

23 DNeKTPOMarHUTHBIE BOJIHBI, UX CBOMCTBA U CKOPOCTb.
[IIxana 3;1eKTPOMarHUTHBIX BOJIH

24 [IpuHLIMIIBI paAuOCBA3U U TelneBUACHU. Pa3BuTue cpencTs
cBsa3u. Paguonokanus

25 Kontponbnas padota «KonebaHust 1 BOJTHBDY

26 IIpssMonMHEHOE PacIPOCTPAHEHHUE CBETA B OJHOPOAHOU
cpene. TodyeuHblil ICTOYHUK cBeTa. JIyd cBera

97 Otpaxenue cBera. 3aKOHBI OTpakeHus cBeTa. [loctpoenne
M300pakeHM B IMIJIOCKOM 3epKalie

28 [Ipenomnenue cera. [lonHOE BHYTpEHHEE OTPAKEHHUE.
IIpenenpHbIi yrod MOJTHOTO BHYTPEHHETO OTPAKEHHUS

29 JlaGopaTopHas padora «3mepenue nokazareins
MIPEIOMIICHHUS CTEKIIa»

30 Jlunzel. [Moctpoenue nzodpaxenwuii B muH3e. Gopmya
TOHKOW JIMH3bI. Y BEJIMYEHUE JINH3bI

31 JlaGopaTopHas pabora «lccnenoBanue cBOWCTB
M300pakKCHUH B JIMH3AX)

32 Hucnepcus ceeta. CIoXHBIN cocTaB 6emoro cBeta. Lper.
JlaGopatopHnas pabora «HaGmronenue qucnepcuu cBeTa»

33 Nutepdepennus cera. Judpakius ceera. ludpakunonsas
perérka

34 IlonnepedHocTs cBETOBBIX BOJH. Iomsipusanus ceera

35 Onrtuyeckue NpuOOPHI U YCTPOHCTBA U YCIOBUS MX
0€3011acCHOT0 MPUMEHEHUS

36 I'paHuLIBI TPUMEHUMOCTH KIACCUYECKON MEXAHUKH.
[Toctynatel crienuanbHON TEOPUH OTHOCUTEIBHOCTH

37 OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHHU
Y COKpAILCHUE JIJTUHBI

38 DOHeprusi U UMITYJIbC PEISITUBUCTCKON YacTulibl. CBS3b

MAacchl ¢ SHEPIUEN U UMIYIBCOM. DHEPIHs MOKOS




Konrtponsnas padora «OnTtruka. OCHOBBI CIIEIMATBHON

39 TEOPUU OTHOCUTEILHOCTH

40 ®otonsl. ®opmyna [Inanka. DHEprus U UMITYJIbC POTOHA

41 OtkpeiTue u uccrnegosanue Gorordpdexra. OnbiTel A. I'.
CroneroBa

42 3akonsl pororddexra. YpaBHeHUE DUHIITEHHA TSI
dbotoaddekra. «Kpacuas rpanuma» porodrdpdexra

43 Hasnenwne cBera. OnbiTel [1. H. JIebenera. Xummuueckoe
JIEVICTBHE CBETA

44 TexHnueckue yCTporcTBa U MPAKTUYECKOE TPUMEHEHHE:
¢dboTosmeMeHT, (HOTONATUYNK, COTHEUHAS OaTapes, CBETOIHO]]

45 Pemenue 3amau mo treMe «DIeMEHTHI KBAHTOBOH OINTUKUY

16 Monens atoma Tomcona. OnbiTel Pesepdopna mo
paccesHuto a-yactuil. [InanerapHas Moaens aToMma

47 [Toctynatel bopa

48 Nznyuenue u noriomieHue GOTOHOB MPH MEPEX0JIe aTOMa C
OJTHOTO YPOBHS SHEPTUU HA Apyroil. Buabl ciekTpoB
BosHoBbie cBoiicTBa yacTull. Boiuel ne bpoitns.

49 Kopnyckynspao-BoHOBOU qyanu3m. CIOHTaHHOE U
BBIHYKJICHHOE U3JIyYCHHE

50 OTtkpoiTHE paarnoakTuBHOCTH. OnbITh Pezepdopaa mo
OTIpE/ICNICHUIO COCTAaBa PAIMOAKTUBHOTO U3JIY4YEHUS

51 CgoiictBa anbda-, 6era-, raMMa-u3nydeHus. Bousiaue
PaIMOaKTUBHOCTH HA KMBBIE OPTaHU3MBbI
OTkpbITHE IPOTOHA U HEHWTpoHA. M30TonEL. Anbda-pacnan.

52 DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amma-
U3ITy4eHHUE
DHeprusi CBA3U HYKJIOHOB B siJIpe. SnepHble peakiui.

53 Snepnsiii peaktop. [Ipo0iembl, nepcrneKTUBHI,
HKOJIOTMYECKUE aCTIEKTHI SIEPHOI SHEPTeTUKU
DnemeHTapHbie 9acTuilbl. OTKPBITHE TO3UTPOHA. METO B

54 HAOJIIO/ICHUS ¥ PETHCTPAIH SJICMEHTAPHBIX YACTHII.
Kpyraslii cton «@yHaaMeHTalIbHbIE B3aUMOIEHCTBUS.
EauncTBO hmznueckoil KapTUHBI MUPay

55 Bun 3Bé3nnoro Heba. Co3Besnus, ipkue 3BE3/IbI, MIAHETHI,
ux BuAuMoe JBrkeHue. CollHeuHas cucTeMa

56 Connne. ConHeuHast akTUBHOCTh. VICTOUHUK 3HEpruu
CounHna 1 38€31

57 3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3/1bI INIABHOU

NOCJIeI0BaTeIbHOCTH. BHYTpeHHEe cTpOoeHUE 3BE3 .




CoBpeMeHHbIE MPEACTABICHUS O MPOUCXOKIACHUN U
sporonru CoJHIA U 3BE3]

Mneunsiii [lyte — Hama ['anaktuka. [lonoxenue u

58 nerxenne Connna B ['anaktuke. ["anaktuku. YEpHbIe AbIpBI 1
B IJIpax TaJaKkTUK

59 Bcenennas. Paz6eranue ranaktuk. Teopus Bombioro 1
B3phIBa. PenmmkToBoe m3myueHue. MeraraiakTuka

60 Hepemiennsie mpo0JieMbl aCTPOHOMUH 1

61 KonrposbHas pabora «371eMeHThl aCTPOHOMHUHU U 1
acTpou3uKm»»
O6o0matomuii ypok. Ponb ¢pusznku u acTpoHOMUU B

62 SKOHOMHYECKOM, TEXHOJIOTHUYECKOM, COIUATILHON U 1
TUYECKOU cepax NesITeTbHOCTH YeJIOBEKa

63 O6o0matomuii ypok. Poib 1 MecTo (pU3UKH M aCTpPOHOMHUH B 1
COBPEMEHHOI HAy4YHOW KapTUHE MHUpPA
O6o6maromuit ypok. Ponb ¢uzndeckoii Teopun B

64 (dbopMHpOBaHUY MPEACTABICHUN O (PU3NYECKOI KapTHHE 1
Mupa
Oo6o06maromuit ypok. Mecto pusnueckoir KapTHHBI MUpa B

65 00IIeM STy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX 1
MPEJCTABICHUI O IPUPOJIE

66 [ToBTOpenue. MaruutHoe mnose. DIeKTpOMarHiuTHas 1
WHIYKIIAS

67 [ToBTopenue. Ontuka. OCHOBBI CHIELIMATILHON TEOpUN 1
OTHOCHUTEIIbHOCTH

68 [ToBTOpenue. KBanroBas usnka. D1eMeHThl aCTPOHOMHHU U 1
acTpou3uku

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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