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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 0a30BOro YpOBHS 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 TIpenojaBaHus ydeOHoro mpeamera «dDusnka» B 00pa3oBaTeIbHBIX
OpraHu3aIusaX Poccuiickoi denepanum, pEATU3YIOLINX OCHOBHBIE
o0pa3zoBaTeabHbIE TPOTPAMMBI.

Copepxanne mporpaMMmbl 1Mo (u3MKe HAMpaBiIeHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHBI Mupa oOydarommxcs 10-11 kiaccoB mnpu
oOydeHn” ux ¢usznke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-AESATEIHLHOCTHOTO
nonaxona. I[lporpamma mo ¢usmke coorBercTByeT TpeboBanusiMm OI'OC COO k
IJIAHUPYEMBIM JTUYHOCTHBIM, MPEAMETHBIM M METANpeAMETHBIM pe3yJibTaTaM
OOy4eHHMs, a TaKXKe€ YYHUTHIBAET HEOOXOAMMOCTb pealh3alii MEXKIPEIMETHBIX
CBA3€H (PU3UKU C €CTeCTBEHHO-HAYYHBIMU Yy4e€OHBIMH TmpeameTraMu. B Hel
OTIPEIENSIIOTCS OCHOBHBIC IIE€TW M3Yy4eHHs (U3MKK HA YPOBHE CPEIHETO OOIIETo
o0pa3zoBaHus, TJIAHUPYEMbIE PE3YyJbTaThl OCBOCHUS Kypca (DU3UKHU: JTMYHOCTHEIE,
MeTarpeMeTHbIe, TpeaMeTHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma no pusuke BKIIOYALT:

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 CYILIECTBEHHBINA BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromieMm mupe. LIKoabHBIN Kype PU3HKU — CUCTEMOOOpa3yIOIUi
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (DU3NYECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHHUM, H3ydaeMbIX XHMHCH, OHOJIOTHeH,
dusnueckoir reorpadueld u actpoHomuen. Mcmomp3oBaHWE W AKTHUBHOE
npuMeHeHHe (U3UYECKUX 3HAHUW  OmpeenseT XapakTep MW pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTHMH B cdepe DSHEPreTHKH, TPaHCIOPTa, OCBOCHUSA
KOCMOCA, TOJIyYEHHUsI HOBBIX MAaT€pUaJIOB C 3aJaHHBIMUA CBOMCTBAMHU M JIPYTHUX.
N3yuenne (u3nku BHOCUT OCHOBHOM BKJIaJd B (POPMUpPOBAHHE €CTECTBEHHO-
HAY4YHOM KapTUHBI MuUpa o0ydaromuxcs, B (GOpMHUPOBAHUE YMEHUU MNPUMEHSTh
HAyYHBIN METO/]I TO3HAHUS [IPU BHITIOJTHEHUN UMHU YU€OHBIX UCCIIEIOBaHUM.

B ocHOBYy kypca ¢u3MKd I ypOBHS CpEIHEro o0Imero oOpa3oBaHUS
MOJIOXKEH PAJ HWIeH, KOTOpPble MOXKHO pacCMaTpuBaTh KaK MPUHIUIBI €ro
MOCTPOCHHS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH Kypc SBISIETCS JIOTUYECKU
3aBEpIIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lienoB (PM3MKH, BKIIOYAET KaK
BOTIPOCHI KJIACCUUECKOM, TaK M COBPEMEHHOMN (hU3UKHU.

Hoes cenepanuszayuu. B CcOOTBETCTBMM € HEW Mmarepuan Kypca (U3UKA
o0beAMHEH BOKPYr (u3Myeckux Teopuid. Beaymum B Kypce sBiseTcs
(opMupOBaHUE NPEICTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTe€pHUH, BELIECTBE U
ToJIe.

Hoes eymanumapusayuu. EE€ peanuzaunusi NOpeanojaraeT HCIOIb30BaHUE
T'YMaHUTAPHOTO MOTEHIMaIa (PU3NYECKONM HAyKH, OCMBICICHHE CBSI3M Pa3BUTHUSA
¢u3ukn Cc pa3BUTHEM oOOIIecTBa, a TaKkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U 3KOJIOTHYECKUMU IIPOOIEMaMH.

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)KaHMs, TOCBSIIEHHBIX SKOJOTMYECKHM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C PA3BUTHEM TEXHUKU U TEXHOJOTWHM, a TaKxke OOCYKICHUs
npo0JIeM pallOHAIBHOTO MPUPOIOIOIb30BAHNS U IKOJIIOTUYECKOM 0€30MacHOCTH.

Crep:KHEBBIMM 3JIEMEHTAMHU Kypca (PU3MKM HAa YpPOBHE CpPEAHEro OOILEro
oOpa3oBaHus SBIAIOTCS (hu3myeckue Teopuu (GopMHpPOBAHUE MPEACTABICHUN 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-IeATENbHOCTHBIN MOAX0J B Kypce (PM3UKU peau3yeTcsl Mpexie
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 ¢u3nke oObEAMHEHbI B OOIIMN CIUCOK YYEHHUYECKUX
NpakTHYeCKUX paboT. BoiaeneHne B yka3aHHOM MepedHe JabopaTOpHBIX padorT,
OPOBOJUMBIX JJIi KOHTPOJSL W OLEHKH, OCYIIECTBISETCA Yy4YaCTHUKAMHU
00pa30BaTENBHOrO IpOLECCa MCXOAS W3 OCOOEHHOCTEH IUIAHUPOBAHMS U
ocHauleHMst kaOuHera ¢Qusuku. Ilpu »53TomM obOecrieunBaeTcsi OBJIaJleHUE
OOyYarOIIMMHUCS YMEHUSIMU IPOBOJIUTH KOCBEHHBIE W3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEM (DU3MYECKMX BEIMYMH M TOCTAHOBKY ONBITOB MO MPOBEPKE
IIPEJIOKEHHBIX TUITOTES.

bonpiioe BHUMaHWE yAENSAETCS PEUICHUI0 PAaCUETHBIX M KAa4eCTBEHHBIX
3amad. IIpu 3TOM U1l pacyE€THBIX 3a7a4 MPUOPUTETOM SIBJIAIOTCS 3aJa4yM C SIBHO
3alaHHOM (PU3UYECKON MOJIENbIO, TTO3BOJIAIOIINE IPUMEHATh U3yUYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 pasjena Kypca, TaK U HHTETPHUPYS 3HAHUS W3
pa3HbIX pa3ienoB. s KaueCTBEHHBIX 3a7la4 MPUOPUTETOM SIBIISIIOTCS 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 MarepuaabHO-
TEXHUYECKOMY OOECTICUeHHI0 Yy4eOHOro Tiporiecca 0a3oBBI ypOBEHb Kypca
bU3MKHU HA YPOBHE CPEAHETO OOIIEro 00pa3zoBaHusl JOJKEH U3y4aThCsl B YCIOBUIX
NpeIMETHOro KaOumHeTa (U3MKU WM B YCJIOBHUSX WHTEIPUPOBAHHOIO KaOMHETa
PEeIMETOB €CTECTBEHHO-Hay4dHOro Iukia. B kaOunere (QU3MKU JOIKHO OBITH
HeoOXoMuMoe JlabopaTopHOe OOOpY/IOBAaHUE [JisS BBIMOJTHEHHUS YKa3aHHBIX B
nporpamMme 1o (GU3MKEe YUCHHYECKHX MPAKTHYECKHX PadO0T U JEMOHCTPAIIMOHHOE
o0opyioBaHuE.

JHlemoHCcTpanimonHoe o0opyaoBaHue (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEYMBAET IMOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMMe MO (U3HKE KIIOYEBBIX JIEMOHCTpAIUi s
UCCIIEIOBAHUSA  HM3Y4YaeMbIX SIBJIEHUH M  TPOILIECCOB, HOMIUPUYECKUX U
dbyHIaMEeHTabHBIX 3aKOHOB, X TEXHUYECKUX MPUMECHECHUIA.

JlaGopaTtopHoe 000pyJdOBaHHE [Jisi YUYCHHMUECKHUX MPAKTHUUECKUX pabdoT
dbopMupyeTcsl B BUAC TEMAaTHYCCKUX KOMILIEKTOB M OOECIIEUYMBAETCS B pacyére
OJTHOTO KOMIUIEKTa Ha JBYX OOydYamoImuxca. TeMaTHYecKhe KOMILIEKThI
71a00paTOPHOTrO OOOpPYJIOBAHUS JIOJDKHBI OBITh IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX NPHOOPOB, a TaK)KE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJI€ LIU(POBBIX J1a0OpATOPHUI.

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

e (opmupoBanue wuHTEpeca W CTpEeMJICHHS OOYYaIOIMUXCA K HAYIHOMY
W3YYCHUIO TPUPOJIBI, PA3BUTHE WX HMHTEIUICKTYIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUA 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 (QopmupoBaHue yMeHUW OOBSCHATH SBJICHUS C HUCIOJIb30BAHUEM
bu3HUecKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTeIbCTB;

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

JlocTikenue HTuX 1enei o0ecreunBaeTcsl pelieHueM CIenyIoluX 3a1ad B

npolecce u3ydeHus Kypca (U3MKH Ha yPOBHE CPEIHEro 00IIero o0pa3oBaHus:



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

e (opMHpOBaHUE YMEHUM TMPUMEHATH TEOPETUUYECKUE 3HAHUS IS
oOBbsicHeHUs (DU3MYECKUX SIBICHUH B TMPUPONE W A TNPUHATHUSA
MMPAKTUYECKUX PELICHHUM B IOBCEHEBHOMU KU3HU,

e OCBOEHHE CIOCOOOB pEUIEHUs Pa3JUYHbIX 337a4 C SBHO 3a/laHHOMN
bu3znueckoil MOAENbl0, 3aJad, MOAPa3yMEBAIOIIUX CAMOCTOSATEIbHOE
co3ganue (pu3nUecKoit MOJICNH, aICKBATHOM YCIIOBHUSM 3aJ1a4H;

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

e OBJQJCHHE METOJAMHU CAMOCTOSITEIHHOIO IJIAHUPOBAHMS U TMPOBEACHUS
(bu3HUeCKNX SKCIEPUMEHTOB, aHAIW3a W HHTEpIIpETaruu UH(POPMAIIHH,
OIPEAEIICHHS] IOCTOBEPHOCTHU MOJIYYEHHOI'O pe3yibTaTa;

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

Ha wusyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CpPEIHEro OOIIEro
oOpazoBanus oTBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HENENIO), B
11 ximacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMmme 1o (QU3UKE TMepeyeHb JabopaTopHBIX U
NPAKTUYECKUX padOT SBIAETCS PEKOMEHIOBAaHHBIM, YYMTEIb JENaeT BBIOOP
MpOBeCHUsT JIA0OPaTOPHBIX pPabOT M OMBITOB C YYETOM HHIUBUAYAJTbHBIX
0COOCHHOCTEH 00yJarONUXCHl.



COILEPKAHUE OBYYEHUA
10 KJIACC

Pa3zjnesn 1. ®u3uka U MeTOAbI HAYYHOI0 NMO3HAHUS

®usnka — Hayka o mnpuponae. HayuHble mMeTOnbl NMO3HAHUS OKPYKAKOLIETO
mupa. Poib DJKCnepuMeHTa M TEOpUM B IPOLECCE I03HAHUS IPUPOJBI.
DKCIEepUMEHT B (PUBHKE.

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

Ponbe u mMecto ¢u3uku B GOpMUPOBAHMU COBPEMEHHON HAYyYHOW 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.
CrioxeHue nepeMeIIeHnil U CI0KEHHE 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.

KpuBonuHeniHoe  nBWKeHHE. [[BUKEHWE  MaTepUAIbHOW TOYKH IO
OKPY>KHOCTH C IIOCTOSSHHOW IO MOJAYJIKO CKOPOCTBIO. YTJIOBask CKOPOCTh, JTUHENHAS
ckopocTk. [lepuon u yacrora oOpamienus. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

TexHuueckne YCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHE: CIIUJIOMETD,
JIBU)KEHUE CHAPSIOB, LIEMTHBIC U PEMEHHBIEC MIEPEAAYN.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WLIIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHHSL.

[IpeoOpa3zoBanne TBMKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyX€ U B Pa3pEKEHHOM IMPOCTPAHCTBE.

HaGntonenne aBwkeHUs Tena, OPOIIEHHOTO IMMOJA YIJIOM K TOPU3OHTY H
TOPU3OHTAIBHO.



N3mepenue yckopeHust CBOOOTHOTO IMaICHHUS.

Hanpasnenue ckopocTu pu ABUKEHUHU 110 OKPYKHOCTH.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3ydyeHrne HEpaBHOMEPHOTO ABHMXKEHHUS C LIENIbIO ONPEAEICHNUS MIHOBEHHOMN
CKOpOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NYTSAMH, IPOMICHHBIMU TEJIOM 34
MOCJICOBATENbHBIE PAaBHBIE IPOMEXKYTKHM BPEMEHHM NPU PAaBHOYCKOPEHHOM
JIBW>KEHUH C HAYAJIbHOW CKOPOCTHIO, PABHOUM HYIIIO.

N3yueHue NBUKEHUS LIapUKa B BA3KOW KUIKOCTH.

N3yuyenue nBmxeHus Tena, OpoIeHHOr0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocurenbHOCTH  ['amunes. IlepBeii  3akoH  HerotoHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. IIpunnun cynepno3uuuu cui. Bropoi 3akoH HbroToHa
JUIL MaTEPUAIbHON TOUKMU. Tpernit 3aKkoH HproTOHA 1151 MatepuanbHbIX TOYEK.

3akoH BcemupHoro TtaroreHud. Cmima Ttsokectu. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, CKkobxeHus1, kauenus). Cuna tpenusi. Cyxoe
Tpenue. Cuiia TpeHUsl CKOJIbKEHUS U cujia TpeHus nokos. KoadgduimeHt tpenus.
Cuia conpoTHUBIIEHUA NPU IBU>)KEHUU TEJa B dKUIKOCTH WUIIU Ta3e.

[TocTynarensHOE U BpalaTelbHOE JIBIXKEHHUE a0COIIOTHO TBEPAOTO TeNa.

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

TexHu4yeckre yCTpOWCTBA M NPAKTUUYECKOE NPUMEHEHHE: MOAIINIHUKH,
JBU)KEHUE 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 NOABEME U MAJCHUH.

CpaBHEeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

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 nBuwxkenue. duddys3usa. Xapaktep ABUKEHUS WU
B3aMMOJEHCTBHUS YACTHUIL BewiectBa. MoJllenu CTpPOEHHsS Ta30B, KUIAKOCTEH 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.



Mogens  upeanbHoro raza. (OCHOBHOE  ypaBHEHUE  MOJIEKYJISIPHO-
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 [anprona. M3omponeccsl B UACAIBHOM ra3e C MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE HW3OIMPOIECCOB: H30TEpPMa, HU30X0pa,
n3obapa.

TexHu4yeckre YCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

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

OmnbIThl 110 U PY3UN )KUIKOCTEH U ra30B.

Mopnenb 6pOyHOBCKOTO ABUKEHUSI.

Moguens onbita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAaHUE MEXKMOJEKYJIIPHOT O
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.

HccnenoBaHne 3aBUCUMOCTH MEXKIY MapaMETPaMU 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.
KonndecTBo TemnoTsl npu Temionepeaaye.

[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. CoBpemeHHble Marepuanbl. [lnaBneHune u
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 HAaHOMATEPUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HAaCHIIIEHHBIX MapOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

Cnoco0bl U3MEpPEHUS BIAXKHOCTH.

Halntonenune HarpeBanus U MjiaBjieHUsl KPUCTANIMYECKOTO BEILIECTBA.

JleMOHCTpanus KpUCTaioB.

Vuenuueckuii skcnepumenm, 1abopamopHuvie pabomwi

N3mMepeHne 0THOCUTENBHOM BIIA)KHOCTH BO3yXa.

Pa3znen 4. DinekTpoauHaMuKka
Tema 1. dnexkmpocmamuxa
OnekTpu3auusi Tela. OJEKTpUYecKuil 3apsia. JlBa BuAa BIEKTPUUYECKUX
3apsiioB. [IpOBOMHMKHM, TUANEKTPUKU W TOJYNPOBOJHUKHU. 3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsa.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueuHsblil 31eKTpuYecKuil 3apsi.
Onektpuueckoe rmojie. Hanpsok€HHOCTh — anekTpudeckoro moid.  [IpuHuun



CYINEPIIO3UILIUMN DJICKTPUUYECKUX TMOoJiel. JIMHMK Hanps>KEHHOCTH SJIEKTPUUYECKOTO
TIOJISL.

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

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

TexHuuecKkne yCTpPOMCTBA M MPAKTUUYECKOE MPUMEHEHHE: 3JIECKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTaTHUECKasi 3allliTa, 3a3€MIICHHE BJIEKTPONPUOOPOB,
KOHJIEHCATOP, KONIMPOBAJIBHBIN anllapar, CTPYWUHBIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M IPUHIUII IEUCTBUS DIIEKTPOMETPA.

B3aumoperictBrue HadIEKTPU30BAHHBIX TEJ.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEl.

[IpoBOIHUKM B 3IIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

JIM2IIEKTPUKU B DJIEKTPOCTATUYECKOM IIOJIE.

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

DHeprus 3apsHKEHHOI0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3mepenue 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toxu ¢ paznuunvix cpedax

OJIEKTPUYECKAN TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
Ncrounuku Toka. Cuna toka. I1ocTOSIHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa LEnH.

DJEKTPUUECKOE COMPOTUBICHUE. YEIbHOE CONPOTHUBJIECHUE BEIIECTBA.
[TocnenoBaTenpHOE, TapaJUIENbHOE, CMEIIAHHOE COEIUHEHUE TTPOBOTHUKOB.

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

DIIEKTPOABIKYINASI CHJIA M BHYTPEHHEE CONPOTUBICHUE HCTOYHHKA TOKA.
3axon Oma /71 OJIHOM (3aMKHYTOM) 35ieKTpruyeckoi nenu. KopoTkoe 3amMbIkaHHE.

OJIEKTPOHHAsT ~ MPOBOAMMOCTh  TBEPIBIX  METAUIOB.  3aBUCUMOCTH
CONPOTUBJICHUSI METAIJIOB OT TeMIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOWCTBA ANEKTPOHHBIX ITYYKOB.

[TonynpoBOAHHUKHY. CobctBeHHas 51 IIpUMECHAas IIPOBOJAUMOCTD
nonynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lonynpoBogHuKOBBIE IPHOOPHI.

ONEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOUUALNS. DJIEKTPOIH3.



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 CONPOTUBIICHUS, BAKYYMHBIH AUO/,
TEPMUCTOPBI U (HOTOPE3UCTOPBIL, MOIYIPOBOIHUKOBBII 11O/, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKA U HANIPSIKEHUSI.

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

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, nabopamopmsie pabomuoi

N3yyeHue cMEeaHHoro COeJMHEHUSI PE3UCTOPOB.

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

Hab6monenue amekTpoiusa.

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 nousimusi, CBA3aHHbIE C MU3YYEHHEM METOJOB HAay4YHOIO
NO3HAHUS: SIBJICHUE, HAy4YHbIA (akT, rumoresa, (pU3Myeckas BEIUYMHA, 3aKOH,
TEopusi, HAOIIOACHNE, SIKCIIEPUMEHT, MOJEIIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHHEe CHUCTEMbl YpaBHEHUH, JUHEHHas (QyHKIus,
napaloua, runepoosa, ux rpauKkd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMH:
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,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BUBI TEIUIONEpPENayH, TEIUIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SIBJIICHUS B AKUBOW IIPUPOJIE.

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



ra3oB, JSJEKTPUYECKUE CBOWCTBA METAIJIOB, AJIEKTPOJIUTHUYECKAs] THCCOIMAIINS,
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, BOAOMET W JpyTue), JBUraTelb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOMUIBHUK, KOHIUIIMOHEDP, TEXHOIOTHH
MIOJTYyYCHHsSI COBPEMEHHBIX MaTepHalioB, B TOM UHCJIE HAHOMATEepUAIOB, U
HAHOTEXHOJIOTHH, DJIEKTPOCTaTHUeCKasl 3alluTa, 3a3eMJICHHE 3JIEKTPONpPHOOpOB,
KCEPOKC, CTpYHHBIH MIPUHTED, AJIEKTpOHArpeBaTEIbHbBIC puOOopHI,
AIIEKTPOOCBETUTEIBHBIC MPUOOPHI, TaTbBAHUKA.

11 KIJACC

Pasznen 4. dinekTrpoauHaMuka

Tema 3. Macnummnoe none. IneKmpomazHUmMHAA UHOYKYUA

[ToctositHHble  MarHuThl.  B3auMOAEHUCTBHE  MOCTOSIHHBIX ~ MAarHuTOB.
MarauTtHoe mone. Bektop MarHuTHOM HHAYKUMM. [IpuHIMO cyrnepno3uuuun
MAarHUTHBIX MOJeW. JInHMM mMarHuTHOM WHAYKUMW. KapTuHa JIMHWKA MarHUTHOU
WHJYKIUHU T0JI NOCTOSTHHBIX MAarHUTOB.

MarauTHoe T1I0J€ TPOBOJHMKA C TOKOM. KapTuHa JMHUI WHIYKIUH
MarHMTHOTO TOJIS JJIMHHOTO MPSAMOr0 MPOBOJAHUKA U 3aMKHYTOTO KOJIBI[EBOTO
MPOBOJIHMKA, KATYIIKU ¢ TOKOM. OnbIT Dpcrena. BzanmoselictBue npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HallpaBJICHUE.

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

SIBeHne DJIEKTPOMArHUTHOM HMHAYKHUU. [lOTOK BeKTOpa MarHUTHOM
WHIYKIMUA. OJIEKTPOABIKYIIAS CWIA HWHIAYKIUHU. 3aKOH 3JIEKTPOMAarHUTHOM
unaykuuu dapanes.

BuxpeBoe anektpuueckoe Tmosne. OIEKTPOABMKYIIAs CHJIA WHAYKIHA B
MIPOBOJHUKE, TBMKYIIIEMCS TOCTYNATEIbHO B OAHOPOJIHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NuaykTUBHOCTh.  SIBJIGHME CaMOMHIYKIIMU. OJIEKTPOABIKYILAS — CHIIa
CaMOMHAYKIIWH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: MOCTOSHHBIE
MAarHMThbl, 3JIEKTPOMAarHUTHI, OSJICKTPOABUrATENlb, YCKOPUTEIU SJIEMEHTAPHBIX
YaCTHI], UHAYKIITMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MArHUTHBIM IOJIEM.

JIvHUM MHIYKIIMA MAarHUTHOTO TTOJISI.

B3aumoperictere 1ByX NpOBOAHUKOB C TOKOM.

Cuna Amrnepa.

JerictBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJINTA.

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 AeCTBYA NOCTOSSHHOTO MAarHUTAa 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 konebanus. [lepuwon, wactora, amrumryaa u (aza xoieOaHUH.
[IpyxuHHBIN MasTHUK. MareMaTU4ecKuil MasTHUK. Y paBHEHHE TapMOHHYECKHUX
kosnebanuit. [IpeBpaiiieHre sHepruu NMpy rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenpubiit  koHTYp. CBOOOAHBIE AJIEKTPOMAarHUTHBIE KOJIEOaHUS B
UJealbHOM KOJeOATEIbHOM KOHType. AHAJIOTUid MEXKAYy MEXaHUYECKHUMHU U
ANEKTPOMarHuTHIMU KojeOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPrUu B UJ€ATHbHOM KO0JIEOATEIHbHOM KOHTYPE.

[IpencraBienre o 3aTyxarouux KojeOaHusX. BeIHYK€HHbIE MEXaHUYECKUE
koneOanus. Pesonanc. BeiHY ) 1eHHBIC 2JIEKTPOMArHUTHBIE KOIeOaHMs.

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 MPU MPOU3BOJACTBE dJEKTpodHeprun. KymnbTypa
UCITOJIb30BAHUS 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHHE: BJICKTPUUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TUHHUH JIEKTpOonepeaay.

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB KojaeOaTeNbHOW CHUCTEMbI (MPYKUHHBIM WA
MaTEeMaTH4YECKUM MasiTHUK ).



Habmonenue 3aryxaromux KojaeOaHu.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmonenne pe3onanca.

CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUS!.

OcuummiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAIPSDKEHUSI OT BPEMEHM) ISl
AIIEKTPOMArHUTHBIX KOJIEOaHMIA.

Pe3onanc mnpu mocieoBaTebHOM COEIMHEHUU PE3UCTOpPA, KaTyIIKH
MHYKTUBHOCTH M KOHJIEHCATOpA.

Mopenb JIMHUU JIEKTPOTIEPEIayH.

Vyenuueckuii sxcnepumenm, 1abopamoptule pabomaol

HccnenoBanre 3aBUCMMOCTH TIEPHOJa MaJIbIX KOJIGOAHUM I'py3a HAa HUTU 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 BOJIHBI, yCIOBUsS pacnpocTpaHenus. Ilepuoa. CxkopocThb
pacmpocTpaHeHuss M JJuMHA BOJHBL llomepeyHble W TOPOJOJIBHBIE BOJHBI.
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. CBoMCTBa
ANIEKTPOMArHUTHBIX BOJIH: OTPa)XKEHUE, MPETOMIICHUE, MOISpHU3aIs, TUPpaKius,
untepdepenius. CKoOpoCTb 3IEKTPOMATHUTHBIX BOJIH.

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

[TpuHLMTIBI pagUOCBs3U U TeNeBUACHUS. Pannonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOUIEH CPEIbI.

TexHudyeckre yCTpPOMCTBA M MPAKTHUUYECKOE MPUMEHEHHE: MY3bIKAJIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBAas JWArHOCTHMKAa B TEXHHKE W MEIWIIMHE, paaap,
paguonpuEMHUK, TEICBU30p, aHTeHHa, Teledon, CBU-1eus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoCTpaHEHUE MOMEPEYHBIX U IPOOJIbHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

Habmronenue orpakeHust U IpeIOMIICHUSI MEXaHUYECKHUX BOJIH.

Habntonenune nnarepdepenunn u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOI PE30HAHC.

HaGntonenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJOM M
YacTOTOU KOJIEOaHUH.



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

Tema 3. Onmuka

l'eomerpuueckass onrtuka. I[IpsAmMornHENHOE pPacHpOCTpaHEHUE CBETA B
oaHopoaHou cpexe. Jlyu cBera. TouedHbId HCTOYHUK CBETA.

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

[IpenomieHue cBera. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomieHus. IlomHoe BHyTpeHHee oTpaxeHue. llpenenbHsblii 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
coOMparoluX U paccerBaroluX JuH3aX. Dopmysia TOHKON JTUH3BI. YBEIHYEHUE,
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 HCTOYHUKOB.

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

[Tonspuzanus ceera.

TexHuueckue yCTpOMCTBA M IIPAKTHUYECKOE IIPUMEHEHME: OYKH, JIYIa,
doroanmnapaT, NPOEKIMOHHBINA amnmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
OITHKA, TUPPAKITMOHHAS PEIIETKA, TTOJSIPOUI.

Jemoncmpayuu

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

[TonnHOE BHyTpeHHEE OTpakeHne. Mozellb CBETOBOJA.

HccnenoBanue cBOMCTB N300paK€HUH B TUH3AX.

Mopenu MuKpockomna, TeJIeCKona.

Habmonenne natepdepeHnn crera.

Habmonerne nudpakiuy cBera.

Habmronenue nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOIIbIO PU3MBI.

[Tonydenne ciekTpa ¢ MOMOIIBLIO TUPPAKIIMOHHON PEIIETKH.

HaOmronenue nonspusanuu cBeTa.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl



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

Pa3znes 6. OcHOBBI ClIEUAJIBLHON TEOPUH OTHOCUTEIbHOCTH
I'panuupl  OPUMEHUMOCTHM  KJIACCMYECKOM  mexaHuku.  [locTynarsl
CIIEIUAJIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DWHILITEHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU M COKpPAIICHUE
JUTHHBI.
DHeprusi 1 UMIYJIbC PENITUBUCTCKON YaCTULIBI.

CBs13b MacCHI C 3Hepmeﬁ U UMITYJIbCOM peH}ITHBHCTCKOﬁ HJaCTHUIIBI. SHGPFI/IH
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 Gororddexra. Onbitet A. I'. CtoneroBa. 3akoHbI
dbotoaddexra. YpaBuenue DHIuTeHa 11 Pororddekra. «KpacHas rpaHuna»
dbotoaddekra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHYECKOE IEUCTBUE CBETA.

TexHu4yeckre YCTpPOWCTBA U NPAKTHUUECKOE MPUMEHEHHUE: (POTOIIEMEHT,
dboTogaTumk, coaHeyHas 6arapesi, CBETOANO/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 -4acTHIIL.
[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 yactull. Bomusl e bpoitis. KopryckynsipHO-BOJTHOBOM
TyaJIU3M.

CHOHTaHHOE U BBIHYKJICHHOE U3J1y4YCHHE.

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



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

Habnronenue muHelyaThIX CIEKTPOB U3JTYUYECHHS.

Jlazep.

Vyenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

HaOmronenue TMHENYaTOro CeKkTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JI0KA3bIBAIOIINE CJOKHOCTh CTpPOCHMS sAnpa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiThl  Pesepdopma  mo  ompeneneHuto  cocraBa
paguoakTuBHOTO wU3nydeHus. CBoiictBa anbda-, Oera-, ramMMma-u3IydeHHUS.
BnusiHne paanoakTUBHOCTH HA KUBbBIE OPTaHU3MBI.

OtkpeiTHE TIPOTOHA M HeWTpoHa. HykionHass monens sjapa I'eizenOepra—
NBanenko. 3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.

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. Tepmosnepubiit cunte3. [IpoOiiemMbl W TEPCHEKTHUBHI
SIICPHOM YHEPrE€TUKU. DKOJIOTMYECKUE ACTIEKTHI IAEPHON SHEPTETUKH.

DneMeHTapHble YacTULbl. OTKPBITHE IO3UTPOHA.

MeTtonbl HAOMIOCHUS U PETUCTPALIUN AIIEMEHTAPHBIX YACTHII.

@yH1aMEHTaJIbHbIE B3aUMOAEHCTBUS. EMMHCTBO (pU3NUECKON KAPTUHBI MUPA.

TexHuueckue yCcTpoNCTBa U IMPAKTUYECKOE NPUMEHEHUE: TO3UMETP, KaMepa
Bunbcona, simepHblil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CU€TurK MOHU3HUPYIOIINX YACTHIL.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuvl

UccnenoBanue TpekoB 4acTuil (110 TOTOBBIM (hoTorpadusim).

Paspnes 8. DiieMeHTHI ACTPOHOMUM M aCTPOPUMKH

Otanbl pa3BUTHs acTpoHOMUU. [IprKiIagHOE U MUPOBO33PEHUECKOE 3HAUCHHE
aCTPOHOMMH.

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

ComnHeunas cucreMa.

Comune. ConHeuHass akTUBHOCTh. Mcrounuk sHeprun CoNHUA W 3BE3N.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J[MarpamMma «CHEKTpalbHBINM KJacc —
CBETUMOCTB». 3BE31bI TJIABHOM IIOCIEIOBATEIPHOCTH. 3aBHUCHMOCTh «Macca —
CBETHUMOCTb» ISl 3BE3]l TJIABHOW IOCIIEIOBATEIBHOCTH. 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 rajiakTuk.
Teopust bonbmioro B3peiBa. PenukToBoe n3nydeHue.

Macumrabnas crpyktypa Beenennoil. Meraranakruka.

Hepeménnrlie npobsieMbl aCTpOHOMUMU.

Vuenuueckue nabnooenus

HaOmronennsi HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAaHUEM KOMITbIOTEPHBIX
MPWIOKEHUM JJIsI ONpEe/IeIICHUs MOJI0KEHUSI HEOECHBIX 00OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3us1 CEBEPHOrO MONYIIAPUS U SIPKUE 3BE3/IBI.

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

O6o0maroiee NOBTOpPeHUE

Ponr Qu3uku u acTpoHOMUHM B HIKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
COLIMAJILHOM M ATUYECKOM cepax NesTeTbHOCTH YelIOBeKa, POjb U MEeCTO (PU3UKH
U aCTPOHOMHUHU B COBPEMEHHOM HAyYHOH KapTHHE MHpPA, poJib (U3HUECKON TEOPUHU
B (opMupoBaHMM TPEACTABICHUN O (PU3NUECKON KapTUHE MHPA, MECTO
bu3nYecKol KapTUHBI MUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABJIEHUN O IPUPOLE.

MexknpeaMeTHbIe CBA3H

N3yuenne kypca ¢usuku 0a30Boro ypoBHsi B 11 kiacce oCymIeCTBISETCS C
Y4ETOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MAaTE€MaTHUKH,
OMOJI0THH, XUMHH, Teorpadn U TEXHOJIOTUH.

Mesxcnpeomemnvie nonsimusi, CBSI3aHHbIE C W3YYEHUEM METOJIOB HAay4YHOTO
MO3HAHUS: SIBJICHUE, HAy4YHBIH (pakT, rumore3a, (GU3MYEcKas BEIWYMHA, 3aKOH,
Teopusi, HaOJII0IeHNE, SKCIIEPUMEHT, MOJISTUPOBaHUE, MOJICIIb, U3MEPEHHE.

Mamemamuxa: pemieHHE CHUCTEMBl YPaBHEHHUH, TPUTOHOMETPUYECKHUE
GYHKIIUU: CUHYC, KOCHHYC, TAHTE€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXIECTBO, BEKTOPBl M MX MPOEKIWH HA OCHU KOOPAWHAT, CIIOXKEHHE BEKTOPOB,
NPOU3BOJHBIE BJIEMEHTapHbIX (YHKIMM, TpU3HAKU TOJ00MS TPEYroJbHUKOB,
oTpeieNieHHE TUIOMIAIN TUTIOCKUX QPUTyp v 00bEMa Ted.

buonoeus: »nekTpuueckuwe SBICHUWS B JKHBOW MPHUPOJE, KoJieOaTeIbHBIC
JIBW)KEHUS B )KMBOW MPUPOJIC, ONTUYECKUE SIBIICHUSI B KUBOM MPUPOJE, NEUCTBUE
pajranuy Ha )KUBbIE OPIraHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsI CTPYKTYpa TBEPABIX
TeN, MEXaHW3Mbl O0Opa30BaHMs KPUCTAUTMUECKOW PEMIETKH, CIEKTPATbHBIN
aHaJu3.



l'eocpagpusi:  MarHuTHBIE TIONIIOCA 3€MJIM, 3alleKW MArHUTHBIX PV,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, ITPEACKa3aHUE 3eMJICTPSCEHUM.

Texnonocusa: JNVHUM DSJIEKTPONEpENady, TEHEpPATOpP MNEPEMEHHOTO TOKa,
3JIEKTPOJABUIATENIb, WHAYKLIMOHHAS II€4b, pajap, pPaJUuONpPUEMHUK, TEIEBU3OD,
anTeHHa, TteinedoH, CBY-meub, MPOEKIIMOHHBIN amnmapar, BOJOKOHHAs OITHKA,
conHeyHas Oarapes.



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

OcBoenne yueOHoOro mpenMera «®dusmka» Ha YpPOBHE CPEIHETO OOIIEro
oOpaszoBaHus (0a30BbI YPOBEHB) JOIKHO OOECIEUUTh JOCTHUKEHUE CIIETYIOIINX
JMYHOCTHBIX, METAMIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JINUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YNIBTAThl OCBOCHUS YueOHOTo npeameTra «PU3uKay JOJKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOyYarolmIuxcsi PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW MO3WIMEN JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpMEHTAIlU{, TO3UTHUBHBIX BHYTPEHHUX  YOEXIEHUH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONbITAa U OMNbBITA JIEITEILHOCTH B MPOLIECCE PEaTM3allii OCHOBHBIX HAIPABICHUU
BOCIUTATEIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpasKIaHCKOro BOCIMTAHUA:

c(hOpMHPOBAHHOCTH TPAKIAHCKOHN MO3UIIMUA 00YUaIOIIErocs KaK aKTUBHOTO H
OTBETCTBEHHOI'O WJIEHA POCCUICKOro OOIIECTBA;

NPUHSATUE  TPATUIMOHHBIX  OOIIEYEIIOBEUECKUX T'YMAHUCTUYECKUX U
JNEMOKpPAaTUYECKUX LIEHHOCTEN;

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

YMEHHE B3aUMOJIEVCTBOBATh C COLMAIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
uX QYHKIIUSIMU U HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOU IESTEIBHOCTH;

2) NIaTPHOTHUYECKOT0 BOCTIMTAHMUS:

c(hOpMHPOBAHHOCTh POCCUICKOM IrPpaKIaHCKON U EHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHKECHUSIM
pPOCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHNS :

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;

OCO3HAHHUE JIMYHOTO BKJIAJ]a B IOCTPOEHUE YCTOMUHUBOrO OYIyIIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIKOUAs ICTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero GuU3n4ecKoil 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 00pa3oBaHUIO M caMOOOpa30BaHUIO B 00JIaCTH
(Gbu3KMKU Ha TPOTSKEHUHU BCEU KU3HH,

6) 3K0JIOrM4ecKOro BOCIIUTAHNS

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

IJIAHUPOBAHUE U OCYILECTBIIEHHUE JCUCTBUN B OKPYKAIOIIEH Cpele HA OCHOBE
3HAHUS LEJIeH YCTOWUYNBOIO Pa3BUTHS YEIIOBEYECTBA;

pacuidpeHue OmbITa JEATeTbHOCTH JKOJOTMUYECKONW HampaBIEHHOCTU 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  OCYIIECTBJISATH  NPOEKTHYI0O U HUCCIENOBATEIHCKYIO
NEeATebHOCTh UHANBUIYAIIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
baszoBble jlornuecKkue 1eicTBUA:
CaMOCTOATENTLHO  (OPMYJNIHMpPOBATH W AKTyalIM3UpOBaTh  MpoOIieMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
ONpeAetATh LENN ACATEIbHOCTH, 3aJ1aBaTh MapaMeTpbl W KPUTEPUH HX
JOCTHKEHUS;
BBISIBIISITh  3aKOHOMEPHOCTH W MPOTUBOPEYMSI B  PaccMaTpUBAEMbIX
(bU3HIECKUX SIBIICHUSX;
pa3pabaThiBaTh IUJIaH PEIIeHHs] MPOOJEeMbl C YYETOM aHAM3a UMEIOIIUXCS
MaTepHUaJbHbIX U HEMATEPUAJIbHBIX PECYPCOB;
BHOCUTb KOPPEKTUBHI B JIEATEIIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YIHTATOB
LEJSIM, OIIEHUBATh PUCKH MOCIEACTBUMN NESITENbHOCTH;
KOOPJMHUPOBATh U  BBINOJHITH pabOTy B  YCIOBUSX  PEAIbHOTO,
BUPTYaJbHOTO U KOMOMHUPOBAHHOI'O B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOIIEM.
basoBble ucciaenoBare/ibCKHe AeHCTBHSA
BJIQJIETh HAYYHOU TEPMHUHOJIOTHUEH, KIFOYEBHIMU MOHATHUAMH M METOIaMHU
bu3znuecKon HAyKU;



BJIAJICTh HaBBIKAMHU y4EOHO-HUCCIICA0BATEIIBCKOW U MTPOCKTHOM JIEATEILHOCTH
B oOyactu (pU3MKH, CTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIHBHOMY ITOUCKY
METOJIOB pElIeHUs 3a/ady (PU3MYECKOTO CONEpKaHUs, MPUMEHEHUIO Pa3TUYHBIX
METOJIOB TTO3HAHWSI,;

BJIQJCTh BHWJIAMH JCATCIBHOCTH I10 TIOJIYYCHHIO HOBOTO 3HAHUS, €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,
BBIJIBUTATh THUIIOTE3y ©€ peIeHUs, HaXOAWTh apryMEHTHhI IS JOKa3aTelbCTBa
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 (HOpMyJIHpPOBATh COOCTBEHHBIC 3aJaud B 0Opa3oBaTEIHLHOU
TESTENHHOCTH, B TOM YHCIIC TIPH U3yUYeHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHBATh IPHUOOPETEHHBIN OTIBIT;

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

yYMETh MHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIacTe;

BBIJIBUTATh HOBBIC WJICH, MIPEJIaraTh OPUTHHAIBHBIC TTOIXOBI ¥ PEIICHUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHHSI.

PabGora ¢ undopmanmei:

BJIAJICTh HAaBBIKAMU TOJydeHUs WH(pOpMaIuu (U3HIEeCKOro COACpKaHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CaMOCTOSTEIBHO OCYIICCTBIISITH IIOWCK, aHAJW3,
CUCTEMAaTH3alMI0 ¥ WHTEPIPETANNI0 WHPOPMAIUU PAa3INYHBIX BHIOB U (POpM
IPEICTaBIICHNS;

OIICHUBATh JOCTOBEPHOCTH HH(OPMAITUH;

UCIIONIb30BaTh  CpeACTBA HMH(POPMAIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTHIA B PEIICHHHA KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpraHU3aIlMOHHBIX
3a1a9 ¢ CcOOMIoJieHHeM TpeOOBaHUN HProHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTHCHBI, PECypcOCOCpEeKCHHsS, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMaIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PM3MUYECKOTO COACpXKAHUS B pa3jMYHBIX (dopMarax ¢
y4€TOM Ha3Ha4YCHHS WH()OPMAIIUU | TIEJIEBOU ayTUTOPHH, BEIOUpAsi ONTUMATILHYIO
dbopMy TIpeICTaBICHUS U BU3yaJTU3AITHH.

KoMMyHHKaTHBHbBIE YHHBEpPCAJbHbIE Y4eOHbIe TelCTBUS:
OCYIIECTBIIATH OOIICHUE HA YPOKaX (PU3HKHU U BO BHEYPOUHOU JCATEIBHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(MIUKTHBIX CUTyallui W CMsT4aTh
KOH()JTUKTHI;



Pa3BEPHYTO M JIOTMYHO H3J1ararb CBOK TOYKY 3PEHHUS C HCHOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

MMOHMMATh W MCIIOJb30BaTh MPEUMYIIECTBA KOMAHIHOM W WHIWBUIYAIbHOU
padoThI;

BBIOMpAaTh TEMATUKY U METOJbl COBMECTHBIX JEHUCTBUN C Y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KaKI0TO YICHA KOJUIEKTUBA;

MPUHUMATh 1€  COBMECTHOW  JEATEIbHOCTH, OpPraHU30BBIBATH H
KOOPAWHHUPOBATh JCHUCTBUS MO €€ MOCTHXKEHUIO: COCTAaBIATH IUIAH JCHUCTBUU,
pacrpenensaTh pojad C y4€TOM MHEHHUM YYacTHUKOB, OOCYXJaTh PE3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAaye€CTBO CBOETO BKIAJA M KaXJIOTO0 YYaCTHUKA KOMAaHIbl B
001U pe3yJbTaT Mo pa3pad0TaHHBIM KPUTEPUSIM;

IpemjiaraTb HOBBIE MPOEKThI, OLEHWBATh HJIEU C TMO3UIMA HOBU3HBI,
OPUTMHAIILHOCTH, MPAKTUYECKOW 3HAUYMMOCTH;

OCYLIECTBIIATh IMO3UTUBHOE CTPATErMYECKOE MOBEACHUE B Pa3IMYHBIX
CUTYyalUsX, IPOSIBISITh TBOPUECTBO U BOOOpAKEHUE, OBITH HHUITUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranuzanus:

CaMOCTOSITETTLHO OCYIIECTBIISATh MO3HABATEIBHYIO NIEATEILHOCTh B 00JAacTH
GU3MKM W aCTPOHOMHUH, BBISBISATH MPOOJEMBI, CTaBUTh W (HOPMYIUPOBATH
COOCTBCHHBIC 3a]1aUH;

CaMOCTOSITEJILHO COCTABJISITH IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a/1a4, TUTaH BBITIOJTHEHUS MPAKTUYECKOW padOThI ¢ YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MTPEANOUYTEHUI;

JaBaTh OLICHKY HOBBIM CUTYaIlUsM;

pacHIMpATh paMKH Y4eOHOT0 MpeAMeTa Ha OCHOBE JIMUHBIX MPEAINOYTEHUM;

JieNaTh OCO3HAHHBIA BBIOOp, apryMEHTHpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHNUE;

OLICHMBATh MPUOOPETEHHBIN OMBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JPYIULIMU B 00JacTH
(bu3KMKHU, TOCTOSHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbI HHTEJJICKT:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTbD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENSIM;

BJIQJCTh HABBIKAMHU  TIO3HABAaTEIbHOW  pEQUIEKCUU KaK  OCO3HAHUSA
COBEpIIAEMbIX JIEUCTBHM M MBICIUTENIbHBIX IPOLECCOB, HUX PpE3YyJIbTAaTOB U
OCHOBAHUI;

UCIIONIb30BaTh MPUEMBI pedIIeKCUH ISl OLIEHKH CUTYaIllH, BEIOOpa BEPHOTO
penieHus;



yMETh OIICHUBAaTh PUCKM W CBOEBPEMEHHO NPUHUMATh pEIICHUS M0 HUX
CHUKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl JPYrUX MpH aHalu3e pe3yJbTaToB
NEeSATENbHOCTH;

NpPUHUMATh ce0sl, TOHMUMAasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

IPUHUMATh MOTHBBI M apryMEHTbl JPYrUX MpH aHAIN3€ PE3YIbTATOB
NEeSATENbHOCTY;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OIIUOKH.

B mporecce qocTmkeHUs JIMUYHOCTHBIX PE3YJIbTAaTOB OCBOEHHUS MPOrpPaMMBbI
no ¢u3MKe 1 YPOBHA CcpeaHero ooOmero oOpa3oBaHUA Yy OOYyYarOITUXCS
COBEPIIIEHCTBYETCSA AMOIMOHAIbHBIN UHTEJUIEKT, peAnoaararmui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUsl, BKIIIOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE
COCTOSIHUE, BUETh HAMPABICHUS Pa3BUTHs COOCTBEHHOW AMOIMOHATILHON Cephl,
OBITH YBEPEHHBIM B ce0€;

CaMOpEryJIUPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHUE TNPUHUMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTH aJaNTUPOBAThCA K
AMOIIMOHAIILHBIM U3MEHEHHSIM U MPOSIBIISITH THOKOCTD, OBITH OTKPBITHIM HOBOMY,

BHYTPEHHEW MOTHMBALIMH, BKIIIOYAIOLIEH CTPEMIICHHE K JOCTHIKEHHUIO LIENU U
yCcrexy, ONTUMU3M, WHUIUATUBHOCTb, YMEHHUE JCHCTBOBATH MCXOAS U3 CBOUX
BO3MOKHOCTEM;

AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATILHOE COCTOSTHUE
JIPYTUX, YYUTHIBaTb €ro TMpU OCYIIECTBICHUU OOIIECHUS, CIHOCOOHOCTh K
COUYBCTBHUIO U COTIEPEIKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATH OTHOIICHHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, TIPOSBIATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEIMETHBIE PE3YJIBTATHI

K xonmy obydenuss B 10 kiaacce mpeaMmeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPUMEPAX POJb U MeCTO (PU3MKU B (POPMUPOBAHHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHpPa, B PA3BUTHUM COBPEMEHHOU TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKON eI TEIIbHOCTH JIHOJIEH;

YUYUTBHIBATh TPAHUIIBl TPUMEHEHHUS W3YUYCHHBIX (U3UYECKUX MOJICIICH:
MaTepHualibHasi TOUKa, HHEpIaIbHasl CUCTeMa OTCu€ra, abCOIIOTHO TBEPOE TEIIO,
WJICaJIbHBIN ra3, MOJEIHU CTPOCHHUS Ia30B, XKUIAKOCTEHM U TBEPIABIX TEN, TOYCUHBIN
ANEKTPUUYECKUI 3apsij NpU PELICHUH PU3NYECKUX 3a]1ay;

pacro3HaBaTh (U3MYECKUE SIBJICHUS (MPOIECChl) U OOBICHATH MX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJIIPHO-KUHETUYECKOW TEOPUHM CTPOCHHMS BEIECTBA U



ANIEKTPOJMHAMUKHA:  PAaBHOMEPHOE ¥  PABHOYCKOPEHHOE  MPSIMOJIUHEHHOE
IBW)KEHUE, CBOOOAHOE TMAJeHUE TeJ, IBM)KEHHUE 110 OKPY)KHOCTH, WHEPLMI,
B3auMozelcTBrE Tel, Tuddy3us, OpOyHOBCKOE TBIKEHHUE, CTPOCHUE JKUJIKOCTEH
U TBEPBIX TEI, U3MEHEHHE 00BhEMA Tel PU HarpeBaHUU (OXJIAKICHHUH), TEIIOBOE
paBHOBEcHE, UCTHApeHUE, KOHJEHCAIWs, IJIaBICHHE, KPUCTAJUTH3AIMs, KUICHHE,
BJIQXKHOCTb BO3/1yXa, MOBBIILIEHUE JaBJICHUS ra3a Mpu €ro HarpeBaHUU B 3aKPbITOM
cocyzne, CBSI3b MEXIy [apaMeTpaMd COCTOSHHUSL Ta3a B  H30MpoIleccax,
AIIEKTpU3aLUs TEJl, B3aNMOACHCTBHE 3aps/IOB;

OIKCHIBAaTh MEXAHWYECKOE IBWKEHHE, WCIONB3Yys (pU3MUecKre BETUYHHBI:
KOOp/AMHATA, IyTh, IEpPEMEIEHUE, CKOPOCTh, YCKOpPEHHME, Macca Tena, CHIa,
UMIYJIbC TeJa, KHHETHYECKas SHEprus, MOTEHIMalbHas SHEPrHs, MeXaHH4ecKas
paboTa, MexaHHMYeCKas MOIIHOCTb, MpPH OMHCAHWU TPABUIBLHO TPAKTOBATH
(U3NYECKUl CMBICI HCHOJB3YEMBIX BEJIWYMH, WX OOO3HAYEHUS U EIUHMIIBI,
HaXoAUTh (OPMYJIbl, CBA3BIBAIOIINE JIaHHYIO (PU3UYECKYIO BEIMYMHY C APYTUMHU
BEIMYNHAMU;

ONKCHIBAaTh M3y4YEHHBIC TEIUIOBBIE CBOICTBA TEI W TEIUIOBHIC SBIICHUS,
UCNONb3ys (PU3NYECKHME BEIUMYMHBL: JaBJIICHUWE Tras3a, TemIepaTrypa, CpeaHss
KUHETUYECKAasi SHEPrUsl XaOTUYECKOTO JBMKEHUS MOJIEKYJ, CpeIHEKBaapaTUYHasl
CKOPOCTh MOJIEKYJ, KOJIWYECTBO TEIJIOTHI, BHYTPEHHSS SHeprus, pabora rasa,
KOO(QPUIIMEHT TOJE3HOTO JCHCTBUS TEIUIOBOTO JIBUTATeNsl; TPU OMUCAHUH
IOPaBUJIBHO TPAKTOBAaTh (U3NYECKUH CMBICI MCIONb3YEMbIX BEIMYUH, HX
0003HAUYEHUS W EOUHUIIBI, HAXOIUTh (OPMYJIbl, CBS3BIBAIOLIUE JIAHHYIO
(Gu3nIECKyI0 BEMUYNHY C IPYTUMHU BEIMYUHAM;

OIKCHIBATh U3YUCHHBIC SJICKTPUUECKHUE CBOMCTBA BEIIECTBA M DJICKTPHUECKUE
ABJICHUS (IPOLIECCHI), UCIONB3Ysl (PU3NUECKUE BEITUUMHBI: IEKTPUUECKUHN 3aps,
AJIEKTPUYECKOE T0JIe, HANPSXKEHHOCTD IOJISA, MOTEHLIHA, Pa3HOCTh MOTEHINAJIOB;
Opd OMNHCAHUM TPABWJIBHO TPAaKTOBAaTh (DU3MUECKUNW CMBICT HCHOIb3YEMBIX
BEIMYWH, MX OOO3HAYCHHS W EAWHUIBI; YKa3bIBaTh (POPMYJBI, CBS3BIBAIOIINE
JaHHYIO (PU3MYECKYIO BEIUUHUHY C IPYTMMH BETMUMHAMU;

aHAJIM3UPOBaTh (PU3MYECKHE MPOLIECCHl U SBICHHS, HUCIONb3Yys (U3HUECKUE
3aKOHBI M MPUHLMUIIBL: 3aKOH BceMupHoro tsrotenus, |, Il u 1l 3akonsr HeroToHa,
3aKOH COXpaHEHWs MEXaHWYECKOM DJHEpPruM, 3aKOH COXPAaHEHUS HMIIYJIbCa,
OPUHLMUIT CYNEPHO3ULMHM CHUJI, NPUHIUI PAaBHONPABUS HHEPLUUAIBHBIX CHCTEM
0TCYETa, MOJEKYJISIPHO-KUHETUYECKYI0 TEOPHIO CTPOCHHUS BEIIECTBAa, T'a30BbIC
3aKOHBI, CBS3b CPEIHEH KMHETUYECKON SHEPTUU TETUIOBOTO IBMIKEHUS MOJEKYI C
aOCOJIIOTHOM TeMIIEpaTypoM, MEepBbId 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHEHUs
AIIEKTPUYECKOro 3apsna, 3akoH Kynona, mpu 3TOM pasiauyaTh CJIOBECHYIO
(GOpMYyITUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHSTh OCHOBHBIC TPUHIUIIBI JICWCTBUS  MalllMH, TPUOOPOB U
TEXHUYECKUX YCTPONCTB; pa3jinuyarh YCJIOBHS UX O€30MMAaCHOTO MCIOJIb30BAaHUS B
TOBCEIHEBHOM KU3HU;

BBITIOJIHATh JKCIEPUMEHTBI MO HCCIECNOBAHUID (U3UYECKUX SBICHUU W
MPOIIECCOB C HCIOJIb30BAaHUEM TMPSMBIX U KOCBEHHBIX HU3MEPEHUM, MPU ATOM
dbopmynupoBaTth TpoOJeMy/3amady W TUIOTE3y Y4YeOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIOKEHHOTO OOOPYIOBaHUSA, MPOBOAUTH OMBIT M
bopMyIUpPOBaTh BHIBOJIBL;

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYUH, TIPU
ATOM BBIOMpaTh ONTUMAJBHBINA CHOCOO M3MEPEHUsI W HUCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLIEHKHU IOTPEITHOCTEN U3MEPEHHUI;

UCCIE0OBaTh  3aBUCUMOCTH  MeXAy  (U3MYECKHMMHU  BEJIMUMHAMU  C
UCIIOJIb30BaHUEM TMPSAMBIX HU3MEPEHHM, MPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
bukcupoBaTh PE3YNbTATHl IMOJYYECHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B
BUJIE TAOIUIT U TpaUKOB, IE€TaTh BEIBOMBI IO pe3yIbTaTaM UCCIIECIOBAHNS,

coOJoaTh mpaBuia 0€30MacHOrO TpyAa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OHKCIIEPUMEHTa, Y4eOHO-UCCIIEeOBATEIbCKOW W MPOEKTHOU
JIESITENIbHOCTA C HCIOIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB U J1AOOPATOPHOTO
000py10BaHUS;

pemarb pacy€THhle 3aJaud C SIBHO 3aJaHHOM (UM3MYECKOW MOJENbIO,
UCTIOJNB3Ysl (PU3MUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIN3a YCJIOBHS 3a/1auu
BBIOWpATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (HOPMYIIHI,
HEOOXOouMBbIE I €€ pEeIlIeHUs], MPOBOAUTh PACUEThl U OLEHUBATHh PEATbHOCTH
MOJIYYEHHOI'0 3HAaUeHUs (PU3NUECKON BETUYUHBI;

pelaTh Ka4eCTBEHHbIE 3a/1a4: BBICTPAUBATD JIOTHYECKH HEMPOTUBOPEUUBYIO
LEMOYKY pacCyXIECHUM C OMOpod Ha H3y4YEHHBbIE 3aKOHbI, 3aKOHOMEPHOCTH U
busznueckue sIBICHMUS;

UCIIONIb30BaTh ~ TPU  PEIICHMH  Y4eOHBIX  3ajJlady  COBPEMECHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIMH
U TIPEJICTaBIICHUs Y4eOHON M HAyYHO-TIOMYJSIpHOU MH(OpMAIUY, TTOYICHHOW U3
Pa3JIMYHBIX UCTOYHUKOB, KPUTHYECKU aHAJIU3UPOBATH MOTy4YaeMyr0 UH()OpMaIHio;

IPUBOJIUTH MPUMEPHI BKJIAJA POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE TMPOIIECCOB OKPYXKAIOIIETO MHpA, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3UKE B IMOBCEIHEBHON >KU3HU
JUTsl obecriedeHus: 6€30MacHOCTU MpU OOpaleHUU ¢ MPUOOpPaMU U TEXHUUYECKUMU
YCTPONCTBAMHU, ISl COXPAHEHUS 37I0POBBS M COOJIOJEHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOLIEH CPEIE;



paboTtaTh B TpyNme C BBHINOJHEHUEM Pa3JIMYHBIX COIHAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIMbl, PAIMOHAIBHO paclpeneisaTh OO0SI3aHHOCTH W
IJIAHUPOBATh JESATENBHOCTh B HECTAHAAPTHBIX CHUTYaIIMSIX, aJ€KBATHO OIICHUBATh
BKJIQJ] KQXJI0TO U3 YYaCTHUKOB TPYIIIILI B PEIIEHUE PACCMAaTPUBAEMOI TPOOIEMBI.

K xonmy obyuenuss B 11 kJjiacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUH:

JIEMOHCTPUPOBATh HAa TMPUMEPAX POJb U MECTO (PU3MKU B (PopMUpPOBaAHUHU
COBPEMEHHOW HAy4YHOM KapTHHBI MHUpA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTHM, B TMPAKTUYECKOM NEATEIBHOCTH JIIOACH, LEIOCTHOCTh U E€IUHCTBO
¢bu3nUecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHHUS W3YYEHHBIX (PU3UYECKUX MOJIENCH:
TOYCUHBINA AIEKTPUUYECKUN 3apsifl, JIyd CBETa, TOUYCUHBIN UCTOUYHUK CBETA, si/IepHAs
MOJIeTIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOIO Sijpa MpH pelIeHUH (PU3NYECKUX
3ajad;

pacmo3HaBaTh (PU3NYECKHE SIBICHUS (TIPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB DJICKTPOJMHAMUKHN U KBAHTOBOW (DU3UKU: SIEKTPUUECKAs TPOBOAUMOCT,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MATHUTHOE IEHCTBHS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, DJICKTPOMArHUTHAasi WHAYKIUSA, JEHUCTBUE MAarHUTHOrO TIOJISI Ha
MPOBOJHUK C TOKOM M JBIKYIIMUCS 3apsii, AJEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, TMPSIMOJUHEHHOE PACIpPOCTPAHEHHE CBETa, OTpa)K€HUe, MPEIOMIICHHE,
uHTeppepeHnus, audpakuds W TOJSpHU3alMs CBETa, JUCIEPCUsl CBETa,
dotoanekTpuaeckuii dpdekt (poroaddekT), cBeTOBOE TaBIeHNE, BOSHUKHOBEHUE
JUHEWYATOro CHEeKTpa aroMa BOJOPOJA, €CTECTBEHHas U HCKYCCTBEHHas

PalMOaKTUBHOCTb;
ONKCHIBATh W3Y4YEHHBIE CBOMCTBAa BEIIECTBA (DJIEKTPUUYECKHE, MarHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTb  pPa3jIMYHbIX  Ccped) U

ANIEKTPOMArHUTHBIC SIBIICHUS (TIPOIIECCHI), UCTIONB3Yys (DU3UYECKHE BEITMYUHBL:
ANEKTPUUECKUI 3apsijl, CHJIa TOKa, AJIEKTPUUECKOE HAMNpsLKEHHE, DJIEKTPUUYECKOe
CONMPOTHUBJICHUE, PAa3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs CUiia, paboTa TOKa,
WHIYKIWUST MarHUTHOrO mojsi, cuia Awmmepa, cwia JlopeHiia, MHIYKTUBHOCTb
KATYIIKW, SHEPrusl DJIEKTPUUYECKOr0 M MArHUTHOrO TMOJeH, MEepHoJl M YacroTa
KoseOaHuii B KoJiebaTeNbHOM KOHTYpe, 3apsij U Ccuila TOKa B Mpolecce
TapMOHUYECKUX AJIEKTPOMAarHUTHBIX KoJieOaHu#, (OKYCHOE pacCTOsSTHUE |
ONTHYECKas CWjia JIMH3BI, TIPU OMHMCAHUHM TMPABUIBLHO TPAKTOBATH (PH3NUECKUN
CMBICI UCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYECHUS U EIMHUIIBI, YKa3bIBaTh
dbopMyIbl, CBA3BIBAIOUIME JIAaHHYIO (QU3UYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;

ONMKUCHIBATh M3YUYCHHBbIE KBAHTOBBIE SIBICHUS U TPOLECCHI, HCIOIb3YA
dbu3nYecKre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI W



4acToTa CBETa, SHEPTUs U UMITYJIbC (OTOHA, IEPUOJT TIOJypacIiaia, SHEPT sl CBI3U
aTOMHBIX SiZIep, TPU OIMUCAHWU TPABUIBHO TPAKTOBaTh (PUIUYECKUA CMBICT
UCTIONIb3YEeMbIX BEIIMYMH, WX OOO3HAYEHHUS M €IWHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONINE JIAaHHYIO (U3WYECKYI0 BEIHYMHY C JAPYTHMH BEIHMYHWHAMU,
BBIYHCIISATH 3HAYCHUE (DU3NICCKON BEITMYUHEI;

AHAM3UPOBATH (PU3UUYECKHUE TPOIECChl U SIBIICHUS, UCIONB3YsS (Pu3nyecKue
3aKOHBI W MPUHIUTIEL: 3aKOH OMa, 3aKOHBI TOCTIEA0BATEILHOTO U MapauIeTbHOTO
COCIMHEHUS TPOBOJHUKOB, 3akoH Jlkoymns—JIeHma, 3aKOH SJIEKTPOMArHUTHOU
WHIYKITMH, 3aKOH MPSIMOJIMHEHHOTO PacpOCTPAHCHHSI CBETa, 3aKOHBI OTPaKCHHUSI
CBETa, 3aKOHBI IMPEJIOMJICHUS CBETa, ypaBHeHUE DuHIITEHHa mis Qororddekra,
3aKOH COXPAaHECHHS DHEPTUH, 3aKOH COXPAHCHHsI MMITYJIbCa, 3aKOH COXPaHEHUS
ANIEKTPUUECKOTO 3apsjia, 3aKOH COXPaHEHHUs MAacCOBOI'0 YHCIIa, TIOCTynaThl bopa,
3aKOH PAaJIMOAKTUBHOIO pacmajia, Mpu 3TOM pasiinyaTh CIOBECHYIO (DOPMYITUPOBKY
3aKOHA, €ro MaTeMaTHYECKOE BBIPAKEHHWE U YCJIOBHS (TpaHUIBI, 00JIACTH)
IPUMEHUMOCTH,

OTIPEISNISITh HATIPaBJICHUE BEKTOPA MHIYKIIMA MATHUTHOTO TIOJIS TPOBOTHHUKA
C TOKOM, cujibl AMmnepa u cuibl JlopeHna;

CTPOUTh W OIKCHIBATh M300paKEHHE, CO3/1aBA€MOE ILJIOCKUM 3€pKaJioM,
TOHKOM JIMH3O0M;

BBITIOJTHATH DKCIEPUMEHTBI TI0 HCCIECIOBAaHUI0 (U3UYECKUX SBICHUUW W
IPOLIECCOB C HCIOJb30BAaHUEM TNPSIMBIX M KOCBEHHBIX HM3MEPEHHUI: TMPHU 3TOM
dbopmynupoBaTth TpoOJeMy/3agady M THUIOTE3y Y4eOHOro IKCIICPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIIOKEHHOTO OOOPYIOBaHHWS, MPOBOAUTH OIBIT M
dbopMyIUpPOBATh BHIBOJIBL;

OCYUIECTBIISATh MPSAMble U KOCBEHHBbIE U3MEPEHUS (PU3NUECKUX BEIUYUH, TIPU
ATOM BBIOMpaTh ONTUMAJBHBIN CIOCOO M3MEPEHUS W HWCIOJIb30BaTh W3BECTHHIC
METOBI OLIEHKH ITOIPEIIHOCTEN H3MEPEHN;

UCCIICIOBATh 3aBUCUMOCTH (PU3WYECKMX BEIUYMH C HCIOJIh30BAHUEM
OpSIMBIX HU3MEPEHHIl: TMpPU HSTOM KOHCTPYHUPOBATh YCTaHOBKY, (DUKCHUPOBATH
pEe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (U3WYECKUX BEIMYHMH B BHUJE TAOIUI] U
rpaduKoOB, ATaTh BHIBOABI IO pPe3yIbTaTaM UCCIICIOBAHNS,

coOJII01aTh MpaBuiia 0E€30MACHOr0 TpyJAa MPHU MPOBEACHUU HUCCIEAOBAHUMN B
paMKax y4eOHOTO OHKCIIEPUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKON W MPOEKTHOU
JESTENHHOCTA C WCIOIh30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JIAOOPATOPHOTO
000py10BaHUS;

pemarb pacu€THhle 3a7aud C SIBHO 3aJaHHOM (U3MYECKOW MOJENblo,
UCTIONB3Ysl (PU3MUECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAIN3a YCJIOBHS 3a/1auu
BBIOWpATh (PU3NYECKYIO MOJEIb, BBIJACIATh (PU3UUECKHE BEIUYUHBI U (HOPMYIIHI,



HeoOXo/IUMbIe NIl €€ pelleHUs, POBOAUTh PACUEThl U OLEHUBATH PEATIbHOCTH
HOJIYYEHHOr0 3HaUY€HUs! PU3NUYECKOIN BETMUNHBI;

peniaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIEMOYKY PACCYXICHUW C OINOpPOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbu3ndecKue sIBJICHNUS;

UCMOJb30BaTh  MpPU  pPEUIeHMH  y4yeOHbIX  3aJad  COBpPEMEHHbIE
UH(POPMAIIMOHHBIE TEXHOJIOTUHU ISl TIOUCKA, CTPYKTYPUPOBAHUSI, MHTEPIPETALIIH
U IpeJCTaBleHUs Y4eOHOM M HAay4YHO-NOMYJSpHOW MH(OpMaLUU, MOIYYEHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJTM3UPOBATH MOIYyYaeMyr0 HH(OPMALIHIO;

OOBSICHATh MPUHLMIBI JEHCTBUS MalllMH, MNpHUOOPOB U TEXHUUYECKUX
YCTPOMCTB, pa3ianyaTh yCJIOBUA UX OE€30MACHOIO HUCIIONb30BAaHUS B MOBCEIHEBHOM
KU3HU;

OPUBOAUTH IPUMEPHI BKJIaJJa POCCUICKUX U 3apYOESKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHME MPOLIECCOB OKPYKAIOLIErO0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHMS IO (PU3MKE B MOBCEIHEBHOW KU3HU
U1 obecriedeHust 0€30I1aCHOCTU IIPU OOpalleHUH ¢ MpUOOpaMy U TEXHUYECKUMU
YCTPOWCTBAMHU, JUIsI COXPAHEHUS 3/I0pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOIMYECKOIr0
MOBEJICHUS B OKPYKAIOIIEH CPELIE;

paboTaTh B TpYIIE€ C BBIIOJHEHUEM PAa3IUYHbIX COLMAJIBHBIX pPOJEH,
IUIAaHUPOBATh pabOTy TpYyMIbl, PALUOHAIBHO paCHpPEeAesaTh OO0A3aHHOCTU MU
IUIAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYalHAX, al€KBaTHO OLICHHUBATh
BKJIAJl K&KJIOT0 U3 YYACTHUKOB IPYIIIIBI B PELLICHUE PACCMATPUBAEMOI IPOOJIEMBI.



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/IbI HAYUYHOI'O ITIO3HAHUS
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 I[TPOT'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
MarunuTHOe noje. DIeKTpOMarHuTHas 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
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

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




HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Kosn4vecTBo yacoB DJIeKTPOHHbIE
Ne ara uudposBbie
Tema ypoka Konrtpoasnbie | IIpakTnueckue A op
n/n Bcero u3yuyeHusi  oOpa3oBaTeSibHbIE
padoTsI padoThbI
pecypchl
®usuka — HayKa O PUPOJE.
1 Hayunrbie MeTZK bl HOEHapHI/ISI 1 bubamorera LOK
i g https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIEeT0 MUpa
Ponb 1 mecTo dusuku B
5 (dhopMUPOBaHUN COBPEMEHHOM 1 bubnnorexa [IOK
Hay4HOHM KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTHYECKON JAESITETFHOCTH JTIOICH
MexaHn4ecKoe ABMKEHHE.
OTHOCHTEIHFHOCTh MEXaHHYECKOTO bubnuoreka [IOK
3 1
nBwxenus. [lepemenienne, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHUe
4 PaBHOMEpHOE IPSIMOJIMHEHOE 1 bubnmoreka [JOK
JIBIOKEHHE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1 bubnuorexa [IOK
JIBUKCHUE https://m.edsoo.ru/ff0c372e
5 CBoOogHOE masieHne. Y CKopeHue 1 bubmuorexa [IOK
¢BOOOIHOIO MMalEHUSA https://m.edsoo.ru/ff0c39cc
KpusosmHeliHOE nBUKEHUE.
7 JIBr>keHre MaTepraabHOM TOUKH IO 1 bubmorexa LOK
P https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Tpunuun otHocutensHOCTH ["anmuies. 1 bubmuoteka [IOK



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

HuepupnanbHble CUCTEMBI OTCYETA.
Ilepssr1it 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca Tena. Cuna. [lpunuun

9 CyNEpIOo3ULMH CWI. Bropoii 3akoH brbmorexa LIOK
. https://m.edsoo.ru/ffOc3be8
Herotona nnst MmaTepuaabHOU TOYKU

10 Tpetwnii 3akon HetoToHa 1y1st bubnunorexa LIOK
MaTepHaIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3aKoH BCEMUPHOTO TsAroTeHus. Cuna

11 TsokecTH. [lepBast kocMuueckas bubamorera LIOK

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

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnnoreka [IOK
TeJa https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koagdumuent tpenus.

13 Cuia :HpOTHBneI({qu:I npu I[BI:E(CHPIH bubmorexa LIOK

https://m.edsoo.ru/ff0c3f76
Tema B )KUJIKOCTH WU Ta3e
[TocTynarenbHOe U BpamaTesibHOE

14 JBUKEHHE a0COIOTHO TBEPAOTO TEa. bu6mmorexka [IOK
MowmenT cuibl. [lneuo cumel. YcinoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeNa
NMiynec MaTepuanbHOU TOYKH,

15 CHUCTEMbI MAaTEPUAIIBHBIX TOYEK. bubnuotexa [IOK
Nmnynbe cunbl. 3aKOH COXpAHEHUS https://m.edsoo.ru/ff0c43d6
umnyibca. PeakTiuBHOE ABMKEHUE
PaboTa 1 MOIIHOCTH CHITBI.

16 Kunernueckas s3neprus MaTepuaibHON bu6muoteka LIOK
Touku. TeopeMa 00 U3MEHEHUU https://m.edsoo.ru/ff0c4502
KHUHETUYECKOW YHEPTUU

17 [ToreHuunanbHast SHEPTUS. bubnnorexa [IOK



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

[ToTeHnMambHAS SHEPTHS YIIPYTO
nedopMupoBaHHOM MPY>KUHEI.
[NoTennmansHas 3HEprust Tena BOIU3U
MOBEPXHOCTH 3eMITH

https://m.edsoo.ru/ffOc461a

18

[ToTeHIMaIbHBIC U HETIOTCHIIUAIBHBIC
cuibl. CBsI3b pabOTHI
HCIIOTCHIIUAJIBHBIX CHUJI C USMCHCHUCM
MEXaHUYECKOU 9HEPruu CUCTCMEI TCII.
3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPTHH

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

19

20

JlabopaTtopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHITBI C
U3MEHEHHEM MEXaHMYECKOW YHEPTUu
TeJa Ha IPUMEPE PACTIKCHHSI
PE3UHOBOTO KIyTa»

KoHnTponbHast paborta 1o Teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXPaHECHHS B MEXAHHUKE)

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

21

OcCHOBHBIE TOJOKEHUS MOJIEKYISIPHO-
KMHETUYECKON TeOprH. bpoyHOBCKOE
newkenue. uddysus

butmmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep JBUKEHUS U
B3aMMOJICHCTBHS YaCcTHUI] BEIESCTBA.
Mopenu cTpoeHus ra3oB, )KUAKOCTEH
Y TBEPIBIX TEN

23

Macca monexyin. KonngyectBo
BeniecTBa. [locrosHHas ABoraapo

24

TemnoBoe paBHoBecue. TemnepaTypa
u e€ uzmepenue. [llkana remneparyp



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

Lenbcus

Wneanpusiii raz 8 MKT. OcHOBHOE

bubmuorexa [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomtoTHas TemrepaTypa Kak Mepa
26 cpeaHell KUHeTUYECKOW YHEPTUH bubnmoreka [JOK
JIBKEHHSI MOJIEKYJ. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona
27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI
JlaGopaTopHnas pabota
)8 «HccnenoBanre 3aBUCUMOCTH MEKIY
napamMeTpamu COCTOSTHUS
pa3peKEHHOTO Tra3a
29 N3onporieccrl B uaeaaibHOM ra3e u ux bubmuorexa [IOK
rpaduyecKoe IpeICTaBICHUE https://m.edsoo.ru/ff0c570e
BnyTtpenHss sHeprus
TEPMOJMHAMUYECKON CUCTEMBI U
30 crocoObl e€ n3meHeHus. Konmuectro bubnuotexa [IOK
TEIJIOTHI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPrus OTHOATOMHOTO UJI€ATbHOTO
rasa
31 Buasl Tenonepenaun bubmorexa LHOK
https://m.edsoo.ru/ff0c5c36
VY aenbHas TEIIOEMKOCTh BEILIECTBA.
but6mmoreka [JOK
32 KonudaecTBo TEIIoThl pu
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AauabaTHbIN mpoiece
33 IlepBblil 3aKOH TEPMOAVMHAMUKHU U €TI0 bubnnoreka [IOK
NPUMEHEHUE K U30IPOIIECCam https://m.edsoo.ru/ffOc5efc
34 HeobpatumocTs mipoiieccoB B but6mmoreka [IOK



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

npupojae. Bropoii 3akoH
TEPMOJTUHAMUKH

https://m.edsoo.ru/ff0c6230

IIpunmun gevicreus u KII TermoBoi

bu6numoreka [IOK

35
MaIlHbI https://m.edsoo.ru/ff0c600a

36 [uxn Kapuo u ero KITJI

37 DKoJornyecKkue npooaemMsl
TETUIOHEPTETHKU

38 O6o6maromuii ypok «MomnekynsipHas bubnmoreka [JOK
¢uzuka. OCHOBBI TEPMOJUHAMUKI https://m.edso0.ru/ff0c6938
KonTponbhas pabora o teme

39 «MonexynsipHas ¢puznka. OCHOBBI bubmmorexa LOK

YIp ' https://m.edso0.ru/ff0c6a50
TEPMOTUHAMUKI)

40 [TapooOpa3oBaHue 1 KOHICHCAIIHS. bubnmoreka [JOK
Hcnapenue u kunexnue https://m.edsoo.ru/ff0c63b6
AOCoIOTHAsI 1 OTHOCUTEIbHAS

41 BJIQXKHOCTh BO3Ayxa. HackllieHHbIH bubamorera LOK

AY%a. B https://m.edsoo.ru/ff0c64d8
nap
Trépnoe teno. Kpucrannuueckue u

42 aMopdHbIe Tena. AHU30TPOIHUS bubnnoreka [JOK
CBOMCTB KpucTayioB. XKujakue https://m.edso0.ru/ff0c65f0
Kpuctayyibl. COBpeMEHHbBIE MaTepUAIIbI
[InaBneHue M KpUCTaIIA3ALIHSL.

43 VY aenbHas TEIUOTAa IJIaBICHUS bubamorexa [IOK

' https://m.edsoo.ru/ff0c6708
CyOnmumarust
bu6nuorexa LIOK

44
YpaBHeHHE TEIIOBOTO OanaHca httos://m.edsoo.ru/F0c6820

45 DJleKTpU3anus Teil. DINEKTPUIECKUN bubnmnoreka [JOK

3aps. JlBa BHaA 3JIEKTPUUYECKHUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
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
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsa10B

[IpoBOHMKY, TUBIIEKTPUKHU U

46 [IOJIYIIPOBOTHUKH. 3aKOH COXPaHEHUS bubmuorexa [JOK
YHpOBOAL ' p https://m.edsoo.ru/ffOc6bcc
AIIEKTPUYECKOTO 3apsaa
BzaumoaerictBue 3apsioB. 3akoH
47 Kynona. TouedHBIN 3JIEKTPUIECKUI bubmorexa [OK
Y ) p https://m.edsoo.ru/ffOc6ced
3apsi
Hanpsik€HHOCTB 271EKTPUYECKOTO
48 noJist. [lpunnun cynepnozunun bubmmorexa [IOK
3JIEKTPUYECKHX ToJed. JInnun https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
Pabota cui 3neKTpoCTaTHUeCKOro
49 nois. [Toreruuan. PazHocts bubmorexa [OK
' HHaL. https://m.edsoo.ru/ff0c6f00
[IOTE€HLINATIOB
[IpOBOIHUKHN U OUDIIEKTPUKU B
50 3J1peKT 0CTATUYECKOM Holee bubmmorexa [OK
p ’ https://m.edsoo.ru/ff0c7018
JmsnexkTpudeckasi MpOHUIIAEMOCTh
bu6nmoreka [IOK
51 Dnextpoémkocts. KoHIneHcaro
P A P https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTD IIIOCKOTO
52 KOHJIEHCATOpa. DHEPT U 3apKEHHOTO bubmmorexa [OK
A pa. p p https://m.edsoo.ru/ff0c72c0
KOH/ICHCATOpa
53 JlabopaTtopHast pabota "3mepenne
3JIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIIMI AEHCTBUS U IPUMEHEHUE
54 KOH/ICHCATOPOB, KOMTMPOBAILHOTO

arrapara, CTpyHHOTO TIpUHTEpa.
DJIEKTPOCTATUYECKAs 3alUTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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3azeMIIeHHe AJIEKTPOIpUOOPOB

55

DNEeKTpUUECKUH TOK, YCIOBUS €r0
cyuiectBoBaHus. [IocTOSHHBIN TOK.
Cuia Toka. Hampsixenue.
Conporusienue. 3akoH Oma a1
ydacTKa Ienu

56

[ocnenoBarenbHOE, MapauIeIbHOE,
CMeIIaHHOE COeIMHEHHE
npoBoJHHUKOB. JJabopaTopHas paboTa
«M3ydyeHne cMenaHHOro COeUHEHNs
PE3UCTOPOB»

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOLITHOCTB NEKTPUUECKOTO
ToKa. 3akoH Jlxoynsa-Jlenna

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa AJis MOJTHOM (3aMKHYTO)
anexTpudeckor nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«M3mepenne D/IC ncrounuka Toka u
€ro BHYTPEHHETO COMPOTUBIICHUSI

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

DJIeKTPOHHAS MTPOBOAMMOCTD TBEPIBIX
METAJUIOB. 3aBUCHUMOCTD
COHpOTI/IBJIeHI/IH METAJIJIOB OT
Temreparypbl. CBEpXIPOBOAUMOCTh

60

DJIEKTPUYECKUIN TOK B BAKyyMe.
CBo¥CTBa 3JIEKTPOHHBIX MyYKOB

61

[TomynpoBOTHUKH, UX COOCTBCHHAS U

IIpUMeECHas MpoBoauMocThb. CBoiicTBa

p—n-niepexona. [TonynpoBoAHUKOBBIE
IPUOOPHI

bubmmoreka [IOK
https://m.edsoo.ru/ff0Oc84ae



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

DJIEKTPUYECKUI TOK B paCTBOpax U

pacIuiaBax 3JIEeKTPOIUTOB. bub6mmoreka LIOK

62 1
DIIEKTPOAUTHYECKAS JUCCOIHAIIHS. https://m.edsoo.ru/ff0c82ba
DnekTponus
DJIEKTPUUYECKUI TOK B ra3ax.

63 CaMOCTOSTEeIIbHBINA U 1 bubmuorexa [IOK
HECaMOCTOSTENbHBIN pa3psal. MonHus. https://m.edsoo.ru/ff0c84ae
[Inazma
OnexTpudeckue Npudopsl U

64 YCTPOMCTBA U UX MPAKTUUYECKOE 1 bubnmoreka [JOK
npuMeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O06o0mmaromuii ypok 1 bubnmoreka [JOK
«OIIEKTPOAMHAMUKA https://m.edsoo.ru/ff0c88be
KonTponbHas pabota no teme
«9nexrpocraruka. [locTossHHBIN bubnnoreka [JOK

66 . 1
aneKkTpudeckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 Pesepshbiii ypok. KonTponsHas 1 bubnmoreka [JOK
paboTa no Teme "DneKTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHelil ypok. O000IarONIMiA ypOK 1 bubmuoteka [IOK
o remam 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



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

11 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne JlaTa nudpoBLie
Tema ypoka Konrtpoabnbie | IlpakTuuyeckue p
n/n Bceero U3yuyeHHsi | 00pa3oBaTeJIbHbIC
padoTbI padoTbI
pecypchbl
[TocTosTHHBIE MAarHUTHI K UX

1 B3auMoJieiicTBHe. MarHutHoe 1ojJie. 1 bubmuorexa [JOK
Bexrop MmaruutHOM uHAYKUMA. JInHUM https://m.edso0.ru/ff0c9778
MAarHuTHON UHAYKIIMH
MarsuTHO€ 1noJje IPOBOJHUKA C
TokoM. OnbIT Dpcrena. but6mmoreka [IOK

2 . 1
B3anmoneiicTBre NpOBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabota «3yuenue 1 1 bu6muorexa LIOK
MAarHUTHOTO ITOJISI KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS HA
MPOBOJIHUK ¢ TOKOM. Cuiia AMmriepa.

4 JIaGopatopHas pabota 1 1 bubmmorexa [LIOK
«HccnenoBanne neiicTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)

JlelicTBME MAarHUTHOTO TOJIS Ha

5 JBIKYILYIOCS 3apsKEHHYIO YaCTHILY. 1 bu6mmoreka [JOK
Cuna Jlopenma. PaGoTa cuitbl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarHuTHas uHAyKIus. [lotok

6 BEKTOpa MarHuTHOU uHAykuuu. I1C 1

WHIYKIMU. 3aKOH 3JIEKTPOMAarHuTHON



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

unaykiuu Gapanes

JlaGopaTopHas pabota
«HccnenoBanue sBICHUS
ANEKTPOMATHUTHOW WHIYKIIHH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NunykTtuBHOCTS. SIBIICHHE
camouHaykuu. DJIC caMOMHIYKITUH.
DHeprusi MarHUuTHOTO TIOJIsI KaTYIIKHU C
TOKOM. DJIEKTPOMAarHUTHOE 110JIe

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U UX
IIPUMEHEHHE: IOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMArHMTBHI, JIEKTPOJBUTATENb,
YCKOPHUTEIIH 3JIEMEHTAPHBIX YACTHLI,
MHIYKIUOHHAs I1eYb

10

O606maromuit ypok «MarautHoe
moJie. DJICKTPOMarHUTHAS WHIYKIIHS)

bub6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

12

KonTponbHas padbora 1o teme
«MarHuTtHoe noiie.
DNIEeKTpOMarHuTHasi MHAYKIUS»

CB0OOIHBIE MEXAHUYECKIE
koseOaHus. 'apmoHndeckue
KosneOaHus. YpaBHEHUE
rapMOHUYECKHNX KOIeOaHuM.
[IpeBpaiienue sHepruu

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

bub6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTopHas pabota
«HccnenoBannue 3aBUCUMOCTH
nepro/ia MaJlblx KojaeOaHuii rpy3a Ha
HUTH OT AJTUHBI HUTH U MACCHI TPy3a»

14

KonebarenbHbiit KoHTYp. CBOOOIHBIE

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820



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

OJICKTPOMArHuTHBIC KoJieOaHMs B
nacaaibHOM K0JIEOATEIIEHOM KOHTYPC.
Ananorus MCKAY MCXaHUYCCKHUMHU U
SJICKTPOMArHUTHBIMHA KOJIEOaHUSIMU

15

®opmyna TomcoHa. 3akoH
COXPAHEHHS DHEPTUU B UJI€ATTBHOM
K0J1e0aTeIbHOM KOHTYpE

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencraBnenue o 3aTyxaromux
KonebaHusx. BoiHyX/1eHHbIE
MeXaHu4eckue kKoyebanus. Pe3onaHc.
BbIHYXI€HHBIE 2JIEKTPOMArHUTHBIE
KoJIeOaHUs

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennslil Tok. CHHYCOUAAIBHBIN
IEpEMEHHBIN TOK. MOITHOCTH
[IEPEMEHHOI0 TOKa. AMIUTUTYJHOE U
JICUCTBYIOIIEE 3HAYCHHUE CUIIBI TOKA U
HaNpsHKEHUS

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpanchopmarop. [IponsBoactao,
nepenayda v norpedieHne
JJEKTPUYECKON SJHEPTUU

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHUE JIEKTPUUYECKOrO 3BOHKA,
re’eparopa epeMeHHOTro TOKa,
JMHUHN 3JIeKTponepeaay

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTUYECKUE PUCKU TIPU
IPOU3BOJCTBE IEKTPOIHEPTUU.
Kynberypa ucnonszoBaHus
AIIEKTPOIHEPT U B TOBCETHEBHOM
KU3HH



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

MexaHuyeckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTtb

bubmuorexa [JOK

21
pacnpoCTpaHEHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0ccab4
[Tomepeyunplie 1 MPOOIBLHBIE BOTHBI
29 3Byk. CkopocTb 3ByKa. [ poMKoCTb bubmmorexa [LIOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEKTPOMArHUTHBIE BOJHBI, UX
23 cBoiicTBa U ckopocTs. [Ilkana bubmmorera [IOK
P ' https://m.edsoo.ru/ffOccfe0
ANEKTPOMATHUTHBIX BOJH
[IpuHIMIIBI pagUOCBSI3U U
24 TeneBusieHus. Pazpurue cpeacTs
cBsi3u. Paguonokanus
o5 Konrtponsnas padorta «Konebanus u bu6muoreka [IOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpssmonHENHOE pacpoCTpaHEHHE
26 CBETa B OJHOPOJHOM CpELE. bu6muoreka [IOK
ToueuHslii UICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OrtpaxeHune cBeTa. 3aKOHbI
27 oTpaxxeHus ceeta. [loctpoenue bubamorexa [OK
p L p https://m.edsoo.ru/ffOcd4e0
n300pakeHUI B TUIOCKOM 3€pKaJie
[Ipenomnenue ceera. [lonnoe
08 BHYTpeHHee oTpaxkeHue. [IpenenbHblit bu6nmoreka [IOK
YI0JI IOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaKCHHUS
29 JIaGopatopHas pabota «/3mepeHue bubmmoreka [IOK
TOKAa3aTes MPEIOMIICHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [TocTpoeHne n300pakeHMIA B bu6mmoreka [JOK



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

nuH3e. Dopmylia TOHKOM JIMH3BI.
YBenu4eHue JTuH3bI

https://m.edsoo.ru/ffOcddle

JlaboparopHas paboTa

31 «HccnenoBanue CBOKMCTB
M300paKeHUI B TUH3AX»
Hucnepcust cBera. ClioXHBIA COCTaB
39 6emnoro cseta. Lper. JlaboparopHas
pabora «Habmroienue aucnepcuu
CBETa»
33 Wnrepdepennus creta. Judpaxims bu6nmoreka [IOK
cBeta. JludpakuronHas peneéTka https://m.edsoo.ru/ffOced22
34 IlonepedyHOCTh CBETOBBIX BOJIH. bu6nmorexa [IOK
[Tonspusauusa ceera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue MpuOOPHI U YCTPOUCTBA U
YCJIOBHS MX 0€30MacCHOT0 MPUMEHEHUS
I'paHuUIBI TPUMEHHUMOCTH
36 KJIacCu4eCKoi MexaHuKH. [locTynaTel bu6morexa [LIOK
ClielIMaIbHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEJILHOCTH
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH.
37 3aMeieHre BpEMEHHU U COKPAIICHUE bubmorexa [IOK
P P https://m.edsoo.ru/ffOcfa42
JUTHUHBI
DHEPrusi U UMITYJIbC PEISTUBUCTCKOMN
38 gacTUIBEL. CBSI3b MACChI ¢ DHEPTHUEHN U bubmmorexa [OK
’ P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUSI TIOKOS
Konrtponsnas padora «OnTuka.
. but6mmoreka [IOK
39 OCHOBBI CTICITHATTBHOM TEOPHH

OTHOCHUTCIBHOCTHM))

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
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®otonbl. Popmyina [lnanka. Dueprus

bu6mmoreka [IOK

40
Y UMIYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HUCCIIEI0BAHUE Eu6 [TOK
nOIMOTeKa
4l porosdexra. Onpirer A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbI Pporodrdderra. YpaBHEHHE
42 SﬁHmTegl)Ha nqs)lq:boma(b;ema bubmorexa LIOK
A ) https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» hotorpdexra
Jasnenue ceeta. OnbiThl [1. H.
43 JlebeneBa. XuMuueckoe JICHCTBHC bubmmorexa [JOK
slena. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoucTsa u
MPaKTUYECKOe MPUMEHEHHE:!
44
¢dboTornement, GOTOAATUHUK,
COJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenue 3agaq mo reme «1EMEHTHI bubmuorexa [JOK
KBAaHTOBOM OITHKM) https://m.edsoo.ru/ff0d0302
Monpens atoma Tomcona. OnbITE
46 Pezepdopna mo paccestHuIO 0-4acTH bubmmorexa LOK
pPopa o p t https://m.edsoo.ru/ffod091a
[Inanerapnast MoJiesIb aTOMa
bub6moreka [IOK
47 I1 b
OCTYIATRL Opd https://m.edsoo.ru/ff0d0afa
Mznyuyenue u norionieHne GoTOHOB
48 I I/I}ll'Iqe exoje aTOMEIlH co Hc?;o OBHS bubmmorexa LIOK
P pexoa N 8 P https://m.edsoo.ru/ff0dOafa
SHEPTUU HA PYToi. Bumbl cieKTpoB
BomnHoBrIe cBoOiicTBa yacTull. BoiaHEBI
. bubmuorexa [JOK
49 ne bpoitns. KopryckynspHo-

BOJIHOBOM Jyanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYXXICHHOC U3TTYUYCHUC

50

OTkphITHE paTuOaKTUBHOCTU. OTBITHI

Pesepdopaa mo onpezneneHuio cocrasa

PaaAUOAaKTUBHOI'O U3JTYUCHUA

bu6mmoreka [IOK
https://m.edsoo.ru/ffod0fd?2

51

CgoiictBa anbda-, 6eTa-, raMma-
n3iy4eHus. BiousHue
PaIMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

52

OTKpbITHE TPOTOHA U HEUTPOHA.
N3oronsl. Anbha-pacma.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnazn. I'amma-usnydeHue

bu6mmoreka LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI31 HyKJIOHOB B sJIpe.
SnepHblie peakuuu. SaepHbIi
peakTtop. [Ipobiiembl, IEPCIEKTUBHI,
9KOJIOTUYECKHE ACTICKTHI SIICPHOM
SHEPIreTUKU

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTulibl. OTKpbITHE
MO3UTPOHA. MeTo bl HAOTIOICHUS U
pETUCTPALIK JIEMEHTAPHBIX YACTHII.
Kpyrusiit cron «@yHaaMeHTaabHbIe
B3aumojeiicTBusA. ETMHCTBO
(bU3UYIECKON KapTUHBI MUPa»

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

55

Bun 3Bé3nnoro He6a. Co3Be3nus,
flpKI/Ie 3Bé3I[I)I, IITaHETBI, UX BUIUMOC
JBUXKCHUC. COJ’IHG‘IHaH cucreMma

56

Comnnaue. CoiHeUYHast aKTUBHOCTb.
Hctounuk sneprun CosHIa U 3BE311



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

57

3BE3/1bl, UX OCHOBHBIE
XapaKTEePUCTUKH. 3BE3IbI TIABHOM
[OCJIEI0BATENILHOCTU. BHYTpeHHEE
ctpoeHue 38&31. CoBpeMEeHHbIE
MPEICTABJIEHUS O IPOUCXOKICHUN U
sporronny CoJtHIA U 3BE3

58

Mneunsiii [IyTe — Hama ['anakTuka.
Ilonoxenne u npuxenue CosHIa B
lNanakruke. I'anaktuku. Y€pHble
JBIPBI B IAPAX TaJaKTUK

59

Bcenennas. PasOeranue rajakTHK.
Teopus bosbmoro B3peIBa.
PennkroBoe nsnyuyenue.
MeTtaranakTuka

60

Hepemennsie mpo6iieMbl aCTpPOHOMUU

61

Kontponbhas padota «271€MEeHTHI
ACTPOHOMMH U aCTPOPUIUKI

62

O6o06maromuit ypok. Ponb pusuku u
ACTPOHOMHUHU B DKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COITMAIbHOM 1
ATUYECKOM chepax eaTeIbHOCTH
yesjoBeKa

63

O6o06matromuii ypok. Pois 1 mecto
(hbU3UKH U ACTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTHHE MHpa

64

O606maromuii ypok. Pomb
¢buznueckoit Teopun B GOpMHUPOBAHUH
MpeACTaBiIeHUH 0 Pu3nUecKon
KapTUHE MHUpaA




O6o06maromuii ypok. Mecto
¢u3nyecKoi KapTUHBI MHUpa B 00IIEM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTaBICHUN O IPUPOAE

66 PesepBHbIil ypok. MaruutHoe nose. 1
DNeKTpOMarHuTHast MHAYKIUS
Peseprubiit ypok. OnTrka. OCHOBBI

67 CHeHaTbHON TeOpHH 1
OTHOCHUTEJILHOCTH
Pesepnsrii ypok. KBanToBas dusuka.

68 DNeMEHTHI aCTPOHOMUH U 1 bubmmorexa LIOK

P https://m.edsoo.ru/ff0d1784
acTpou3uku
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Gusuka, 10 kmace/ Msaxummes ['.5., byxosnes b.b., Corckuit H.H. oz
penakuueit [lapdentreBoit H.A., AkuinonepHoe oduiectBo «M3aaTenbcTBO
«[Ipocemienue»

» dusuka, 11 kmace/ Msxkumes I'.J1., byxosues b.b., Yapyrun B.M. nox
penakmueit [TapdentreBoit H.A., AknmonepHoe odmiectBo «M3aaTenbcTBO

«IIpocBemeHne»

METOANYECKHUE MATEPHUAJIBI JJIAA YYUTEJIA
®uzuka : 10—11 k1. : moypou. mjiaHupoOBaHUE: TOCOOUE

JUIsl yuuTenen oomeo0pasoBat. opranuzamuii/ B. @. 1lumnos.

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

bu6mnorexa IJOK



