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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YpPOBHS 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 «dDusnka» B 00pa30BaTeNIbHBIX
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 ¢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 (PU3UKU C €CTeCTBEHHO-HAYYHBIMU Yy4YE€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 pusuke 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 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  JJIs
oOBbsicHeHUs (DU3MYECKUX SIBICHUH B TMPUPONE W A TNPUHATHUSA
MMPAKTUYECKUX PELICHHUM B IOBCEHEBHOMU KU3HU,

e OCBOEHHE CIOCOOOB pEUIEHUs Pa3JUYHbIX 337a4 C SBHO 3a/laHHOMN
bu3nueckoil 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 OBJAJCHHE METOJAMHU CAMOCTOSITEIHHOIO TJIAHUPOBAHMS 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 OOLIEro
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
OPAKTUYECKUX padOT SBIAETCS PEKOMEHJOBAaHHBIM, YYMTEIb JEJNaeT 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 DJKCliepuMeHTa M TEOpUM B MPOLECCE II03HAHUA IPUPOJBI.
DKCIEepUMEHT B (PUBHKE.

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

Ponbe u mecto ¢u3uku B GOpMUPOBAHWU COBPEMEHHON HAYYHOW KapTHUHBI
MUpa, B PAKTUYECKON AEATEIBHOCTH JIFOJEH.

Jlemoncmpayuu

AHanoroBble MU UHUQPPOBbIE H3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHbBIE
JTATYUKHU.

Pa3gea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKCHHUS.
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 MpsMONIMHEHHOe ABWxkeHue. ['paduku
3aBUCUMOCTH  KOOPJMHAT, CKOPOCTH, YCKOPE€HHMS, NYyTH U NEPEMEIICHUA
MaTepraabHONW TOYKU OT BPEMEHHU.

CBoboaHoe majzieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuuennoe nBuwkeHuwe. JI[BWKE€HME  MaTepHaIbHOM TOYKH MO
OKPYKHOCTH C TIOCTOSSHHOU I10 MOAYJIKO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JIUHENHAS
ckopocTk. [lepuon u yacrora oOpamienus. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

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

Jlemoncmpayuu

Mopenb cucTteMbl OTCUETA, WILTFOCTPALUsl KUHEMAaTHUYECKUX XAPAKTEPUCTUK
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 yckopeHusi CBOOOTHOTO MaICHHUS.

Hanpasnenue ckopocTu pu ABUKEHUHU 110 OKPYKHOCTH.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3ydyeHrne HEpaBHOMEPHOTO ABHXKEHHUS C LIENIBIO ONPEIEIICHUST MTHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NYTSAMH, IPOMICHHBIMU TEJIOM 34
MOCJICIOBATENbHBIE PAaBHBIE IPOMEXYTKHM BPEMEHHM NPU PaBHOYCKOPEHHOM
JIBW>KEHUH C HAYAJIbHOW CKOPOCTHIO, PABHOUM HYIIIO.

N3yueHue NBUKEHUS LIapUKa B BA3KOW KUIKOCTH.

N3yyenue nBmxeHus Tena, OpOIeHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

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

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

3akoH BcemupHoOro TtsiaroreHua. 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.
Cuita conpoTUBIIEHUS PU IBUKEHUH TEJA B JKUJIKOCTH 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 CITyTHHUKOB.

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 JaehopMaIiu.

UccnenoBanne yciaoBUM paBHOBECHUS TBEPAOrO TeJld, HMEIOLIETO OCh
BpAILICHUSL.

Tema 3. 3akonvl cOXpaneHusn 6 Mexanuke

Nmmynbc MarepuanbHOM TOUKH (Teda), CUCTEMBI MaTEpPUAIbHBIX TOYEK.
Nmnynbec cuUilbl U1 U3MEHEHHE HMMITYJIbCa Tela. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE IBM)KECHHUE.

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 CTOJIKHOBEHHS.

TexHu4eckne yCTpOMCTBA M NMPAKTUYECKOE NMPUMEHEHWE: BOIAOMET, KOMED,
MPY>KUHHBI MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHUE.

[lepexon noTeHIMATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3yyenue abCOMIOTHO HEYNMPYroro yaapa ¢ MOMOIIBI0 JIBYX OJWHAKOBBIX
HUTSIHBIX MAsSTHUKOB.

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

Paznen 3. MoJsiekyasipHast QU3MKa U TEPMOJAMHAMMKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETUIECKON TEOPUU U MX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkenue. duddys3usa. Xapaktep ABUKEHUS WU
B3aMMOJEHCTBUS YAaCTUIL BewiectBa. Mollenu CTpPOEHHMS Ta30B, XKUIKOCTEU U
TBEPBIX TEN U O0BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHUX Mojelieid. Macca u
pa3Mepbl Mosiekyil. KonnuectBo BemectBa. [locTtosinaas ABoraapo.

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



Mogaens  upeanbHoro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJISIPHO-
KMHETUYECKOW TEOpUM HeallbHOro rasza. AOCONIOTHash TeMIepaTypa Kak mepa
CpedHEeW KWHETHMYECKOW SHEPruM TEIUIOBOIrO ABWKEHUsA 4vacTul] rasa. lllkarma
temrieparyp KensBrna. 1'a3oBbie 3akoHbBI. YpaBHeHue MenneneeBa—KnanenpoHna.
3akoH [anbrona. M3omponeccsl B UICAUIBHOM Ta3e ¢ MOCTOSHHBIM KOJWYECTBOM
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 YpPAaBHEHUE COCTOSHHUS HJCaJBLHOIO Tasa,
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 MEXKTY MapaMeTPaMU COCTOSIHUS Pa3pEeXEHHOrO
rasa.

Tema 2. Ocroebl mepmoouHamuKu

TepmonnHamuueckass cucreMa. BHyTpeHHAsS dHEpPIrus TEPMOIMHAMUYECKOU
CHUCTEeMBI U crioco0bI €€ n3meHneHnus. KonuuecTBo TerioTel U paboTta. BHyTpeHHssI
SHEpPrusl  OAHOATOMHOIO  HWAEaJbHOro  rasa. Buasl  Temionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3Jy4YeHHE. Y IelbHas TEIIOEMKOCTh BEIIECTBA.
KonndecTBo TemnoTsl npu Temionepeaaye.

[Tonsitue 00 aauabatHom tpouecce. I[lepBblii 3aKOH TEPMOJIUHAMUKHU.
[IpumeHenue mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaMm. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Brtopoii 3akon TepmoanHamuku. HeoOpatumMocTh IPOLIECCOB B MIPUPO/IE.

TennoBele  MammHbl.  [IpuHUOMNBL ~ AEWCTBUA — TEIJIOBBIX — MAIIWH.
[IpeoOpa3zoBaHus SHEPruM B TEIUIOBBIX MamuHax. KoddduiueHT mone3Horo
nercTBus TermmoBord MammHbL Ilukn KapHo m ero xosdduimeHT moiie3Horo
JNEHCTBUA. DKOJIOTMYECKUE NPOOJIEMbl TEIIOAHEPTETUKH.



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

Jlemoncmpayuu

N3MeHeHre BHYTpEHHEW »HEpPruM Teja MPU COBEPILICHUM PadOThI: BHUIET
npoOKu M3 OYTBUIKK TOJ| JIEMCTBUEM CXKAaTOro BO3/lyXa, HarpeBaHue s¢pupa 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 BHYTPEHHETO CTOPAHMSI, PEaKTUBHOTO
JBUTATETIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabonvl

HN3mepenune yaenbHON TEMI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoonvl

ITapoobpa3oBanre u KoHIeHcarus. Vcmapenne n kuneHue. AOCONIOTHAS |
OTHOCHUTENIbHAsI BJIAXHOCTh Bo3ayxa. HacwieHHbld map. YaenbHas TeioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPhl KUTIEHUS OT AaBJICHHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctamwioB. Kuakue kpuctauibl. CoBpemeHHble 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 HAHOMATEPHUAIOB, 1 HAHOTEXHOJOT' U H.

Jlemoncmpayuu

CBoiicTBa HAaCHIIIEHHBIX MapOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

Cnoco0bl U3MEpPEHUS BIAXKHOCTH.

Halntonenune HarpeBanus U MjiaBjieHUsl KPUCTANIMYECKOTO BEILIECTBA.

JleMOHCTpanus KpUCTaioB.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3mMepeHre 0THOCUTENBHOM BIIAXKHOCTH BO3AYyXa.

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. TodeuHsblil 31eKTpuyecKuil 3aps.
Onektpuueckoe rmojie. Hanpsok€HHOCTh  AnekTpuueckoro mojs.  [IpuHiun



CYINEPIIO3UILIUMN DJICKTPUUYECKUX TMOoJiel. JIMHMK Hanps>KEHHOCTH SJIEKTPUUYECKOTO
OJIAL.

PaGora cun  osnektpocrarmueckoro  mons.  [lorenmman.  PasHocThb
NOTEHIMANOB. [IpOBONHUMKM W JOUAJIEKTPUKHA B 3JIEKTPOCTATUYECKOM IIOJIE.
JluanekTpuyeckas NpOHULAEMOCTb.

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

TexHuuecKkne yCTpPOMCTBA M MPAKTUUYECKOE MPUMEHEHHE: 3JIECKTPOCKOIL,
AJIEKTPOMETP, DJICKTPOCTAaTHYECKas 3allluTa, 3a3eMJICHUE DJIEKTPONPHUOOPOB,
KOHJIEHCATOP, KONIMPOBAJIBHBIN arIapar, CTPYUHbIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M IPUHIUII IEUCTBUS DIIEKTPOMETPA.

B3anmopeiicTBue HadIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEl.

[IpOBOIHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

JIMPAEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

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

DHEPrus 3apsSKEHHOr0 KOHAEHCATOPA.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomaol

N3mepenue 3neKTpoEMKOCTH KOHIEHCATOPA.

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

OJIEKTPUYECKAN TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
UcTtounuku Toka. Cumna toka. [IoCTOIHHBIN TOK.

Hanpspxkenne. 3akon OMa 17151 y4acTKa LETH.

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

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

DIIEKTPOABIKYIIIASI CHJIA M BHYTPEHHEE CONPOTUBIICHUWE HMCTOYHUKA TOKA.
3axon Oma /71 OJIHOM (3aMKHYTOM) 3JieKTpruyeckol 1enu. KopoTkoe 3amMbikaHHeE.

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

DIIEKTPUYECKNN TOK B BaKkyyMe. CBOKCTBA AIEKTPOHHBIX ITYYKOB.

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

ONEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS] AUCCOUHNAIMA. DIECKTPOJIN3.



OnexkTpudyeckuid Tok B razax. CaMOCTOSTENbHBIA M HECaMOCTOSTEIbHBIM
pa3psan. Monuus. [Inazma.

TexHHueckue ycTpoOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETD,
BOJITMETP, pPEOCTaT, HWCTOYHHKU TOKA, OJJIEKTPOHArpeBaTelibHble MpUOOpHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN JUO/,
TEPMUCTOPBI U (HOTOPE3UCTOPHI, TOTYIIPOBOJHUKOBBIN 11O/, TajJbBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKA U HANIPSIKEHUSI.

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

CMelaHHOE COeIMHEHNE ITPOBOIHUKOB.

[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 MPOBOJUMOCTD JUOAA.

Vuenuueckuii sxcnepumenm, nabopamopnvie pabomol

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 CAaMOMHIYKIMU. OJICKTPOABIDKYIAS  Cuja
CaMOMHAYKIIWH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: MOCTOSHHBIE
MAarHMWThl, 3JIEKTPOMArHUTHI, 3JICKTPOABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
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

UccnenoBanre mapaMeTpoB KojaeOaTeNbHON CUCTEMBbI (TMPYKUHHBIA WU
MaTEeMaTH4YECKUM MasiTHUK ).



Habmonenue 3aryxaromux KojaeOaHu.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmonenne pe3onanca.

CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUS!.

OcuummiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPsDKEHUSI OT BPEMEHU) ISt
AIIEKTPOMArHUTHBIX KOJIEOaHMIA.

Pe3onanc mnpu mocieoBaTebHOM COEIMHEHUU PE3UCTOpPA, KaTyIIKH
MHYKTUBHOCTH M KOHJIEHCATOpA.

Mopenb JIMHUU JIEKTPOTIEPEIayH.

Vyenuueckuii sxcnepumenm, 1abopamoptule pabomaol

HccnenoBanre 3aBUCMMOCTH TIEPHOJa MaJIbIX KOJIGOAHUM T'py3a HA HUTHU 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
pacrpocTpaHeHuss M JuiMHa BoOJHBL. [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 Bekropos 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.

[TpuHLMTBI pagUOCBSI3U U TeNEBUACHUS. Panuonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOUIEH CPEIbI.

TexHudyeckre yCTpPOMCTBA M MPAKTHUUYECKOE MPUMEHEHHE: MY3bIKAJIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBAas JWArHOCTHMKAa B TEXHHKE W MEIWIIMHE, paaap,
paguonpuEMHUK, TEICBU30p, aHTeHHa, Teliedor, 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.

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



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

Tema 3. Onmuka

['eomerpuueckas onrtuka. [IpsgmonnHENHOE pPacHpoOCTpaHEHUE CBETAa 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
npenomienus. IlomHoe BHyTpeHHee oTpakeHue. IIpenenbHbI yroij IOJHOIO
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 paccerBalOlUX JMH3aX. DopMylia TOHKOW JTUH3BI. YBEIUYEHUE,
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 KOI€PEHTHBIX UCTOYHUKOB.

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, NPOEKIIMOHHBIA amnmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
OITHKA, TUPPAKITMOHHAS PEIIETKA, TTOJSIPOUI.

Jemoncmpayuu

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

[TonnHOE BHyTpeHHEE OTpakeHne. Mozellb CBETOBOJA.

HccnenoBanre cBOMCTB N300paKeHUI B JTMH3AX.

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
['panuubl  OPUMEHUMOCTHM  KJIIACCMYECKOM ~ MexaHuku.  lloctynatel
CIIEHUAJIBHOW TEOPUM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DWHILITEHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU M COKpPAIICHUE
JUTHHBI.
DHeprusi 1 UMIYJIbC PENITUBUCTCKON YaCTULIBI.

CBs13b MacCHI C BHGPFHGﬁ U UMITYJIbCOM pGHHTHBHCTCKOﬁ HJaCTHUIIbI. QHCpFI/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 uccnenoBanue Goroddpdexra. OnbrTe 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,
doTongaTumk, comHeyHas 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 -4acTHII.
[Inanerapnas mopenb aroma. [loctynatel bopa. M3nydeHue W TOrJIoIMIEHUE
(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.

Hab0ntonenue nHeHyaThIX CIIEKTPOB U3JIYUYECHHUS.

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 u3nydeHus. CBoiicTBa anbda-, Oera-, ramMma-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. DKOJIOTMUECKUE ACTIEKTHI SIAEPHON 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, simepHblii peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CU€TurK MOHU3HUPYIOIINX YACTHIL.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuvl

UccnenoBanue TpekoB 4acTuil (110 TOTOBBIM (hoTorpadusim).

Paspnes 8. DiieMeHTHI ACTPOHOMUM M aCTPOPUMKH

Dtanbl pa3BUTHs acTpoHOMUU. [IpuKkiiagHoe 1 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 OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpaJIbHBIN 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
JIaTy: OCHOBHBIE c03Be3us1 CEBEPHOIO MOMYIIAPUS U SIPKUAE 3BE3BL.

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 COBPEMEHHOW HAyYHON KapTHUHE MHpPA, pOJib (PU3HUECKON 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 ¢usuku 0a3zoBoro ypoBHs B 11 kiacce ocyuiecTBisercs ¢
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, (uU3MYECKas BEIMYHMHA, 3aKOH,
Teopusi, HaOJII0IeHNE, SKCIIEPUMEHT, MOJISTUPOBaHUE, MOJICIIb, U3MEPEHHE.

Mamemamuxa: pelIEHHE CUCTEMbl YPaBHEHHI, TPUTOHOMETPUUYECKHUE
GYHKIIUU: CUHYC, KOCHHYC, TAHTE€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXIECTBO, BEKTOPBl M MX MPOEKIWH HA OCH KOOPIAWHAT, 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 MPUPOJIE, ONTUUYECKUE SIBIICHUS B KUBOW MPUPOJE, IEUCTBHE
paauanyy Ha )KUBBIE OPraHU3MBI.

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



l'eoepagpusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3alleKW MArHUTHBIX  PYII,
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.



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mpenmera «®du3uka» Ha ypOBHE CpEAHEro OOIIEero
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOKHO OOCCIICUUTHh JIOCTHIKEHHE CIICTYIOIINX
JMYHOCTHBIX, METANIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIMIHOCTHBIE PE3YNIBTAThl OCBOCHUS YU4eOHOTO mpeameTa «DU3uKay JOJDKHBI
OTpaXaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEH MO3UIIUEH JUYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlU{, TO3UTHBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPAJUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACHIMPEHUE KU3ZHEHHOTO
ONbITa U OMbITA JIEITEILHOCTH B MPOLIECCE PeaTu3alliid OCHOBHBIX HAIPaBIICHUU
BOCTIMTATEIbHOM JAEATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH I'PAXKIAHCKON MO3ULIMKU 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAJAUIMOHHBIX  OOIEYENIOBEUYECKMX T'YMAHUCTUYECKUX |
JEMOKPATUYECKHUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JAEATEIBHOCTh B MHTEpPECAX TPaXJaHCKOIO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aIlNY;

YMEHHE B3aUMOJIECTBOBATH C COLIMAIIbHBIMU MHCTUTYTAMH B COOTBETCTBUH C
X QyHKIIUSIMU 1 HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JAEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIMTAHHUS :

c(hopMUPOBAHHOCTH POCCUHCKOU rpaKIaHCKOH UJICHTUYHOCTH,
MaTPUOTHU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTHUXKECHUSIM
pPOCCUNCKUX YUEHBIX B 00J1aCTH (PU3HKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS :

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUUECKOTO MTOBEICHMUS;

CIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTUPYACh HA MOPaJbHO-HPABCTBEHHBbIE HOPMBI U IIEHHOCTHU, B TOM YHCIIE B
JESITENbHOCTU YUYEHOTO;

OCO3HAHUE JIMYHOTO BKJIAJ]a B OCTPOCHUE YCTOMUYMBOTO Oy IyIIEro;

4) 3¢TeTHYEeCKOr0 BOCTIMTAHMS:

ACTETUYECKOE OTHOIICHHWE K MUPY, BKJIKOUYAs ACTETUKY HAyYHOTO TBOPYECTBA,
npucymiero (GU3NIecKoil Hayke;

5) Tpy10BOT0 BOCIIUTAHUSI:



UHTEpEC K pas3InyHbIM cepaM MNpoPecCHOHAIBHON AESATEIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3MKOM U TEXHUKOM, YMEHHE COBEPIIaTh OCO3HAHHBIN BHIOOD
Oynyiei mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(bU3MKH Ha IPOTSKEHUU BCEU KU3HU;

6) 3K0JI0rH4ecKOro BOCITHTAHUSI:

c(hOpPMHUPOBAHHOCTh JKOJIOTMUECKONW KYJIBTYPBI, OCO3HAHHE TJIO0ATHHOTO
XapaKTepa SKOJIOTMYECKUX MPOOIIeM;

IUIAHUPOBAHUE U OCYILECTBIIEHUE JCUCTBUM B OKPYKAIOIIEH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOWUYMBOIO Pa3BUTHS YEIIOBEYECTBA;

pacliupeHue OmbITa JEATEIbHOCTH SKOJOTMYECKONM HaNpaBJIECHHOCTH Ha
OCHOBE UMEIOIIMNXCA 3HAaHUH N0 (PU3UKE;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UIECKON HAYKHU;

OCO3HAHME LEHHOCTHM HAay4YHOW JAEATEeNIbHOCTH, TOTOBHOCTH B IPOLECCE
U3ydeHus:  (U3MKKM  OCYIIECTBJISATh  NPOEKTHYIO U HCCIENOBATEIbCKYIO
NEeATENbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YUeOHbIE HeiiCTBUS
ba3oBble JJornyeckue 1eMcCTBUS:
CaMOCTOSITeIbHO  (OpPMyNIMpOBaTh U aKTyaJIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpeAetsaTh LENN ACATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHKCHMS
BBIBJISAITH 3aKOHOMEPHOCTM W MPOTHUBOPEYMST B  pacCMaTPUBAEMBIX
(bu3NUECKUX SABIICHUSX;
pa3pabarbiBaTh MUIAH PEIICHUS MPOOJEMBI C YUYETOM aHaIM3a MUMEIOIIUXCS
MaTepUalbHbIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTBH KOPPEKTHUBHI B JICATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHLTATOB
L[EJISIM, OLICHUBATh PUCKH MOCJEICTBUM JEATEIbHOCTH;
KOOPJAWHUPOBATh ¥  BBIMOJHATH pabOTy B  YCIOBHSIX  PEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIEM.
ba3oBble ncciieioBareIbCKHue 1eHCTBHA .
BJIAJICTh HAYYHOM TEPMHUHOJOTHUEH, KIIOYEBBIMU MOHATHUSMH M METOJAMHU
(bu3znyecKor HaAyKu;



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, CaMOCTOSATEIHHO OCYIICCTBIISITh IIOWCK, aHAJH3,
CUCTEMAaTH3alMI0 ¥ WHTEPIPETANNI0 WHPOPMAIUU PAa3INYHBIX BHIOB U (POpM
IPEICTaBIICHNS;

OIICHUBATh JOCTOBEPHOCTH HH(OPMAITUH;

UCIIONIb30BaTh  CpeACTBA HMH(POPMAIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTHIA B PEIICHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPTaHU3AI[MOHHBIX
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 Ha3Ha4YeHHS WH()OpPMAIIUU | TIEIEBOM ayIUTOPHH, BEIOUpasi ONTUMATILHYIO
dbopMy TIpeICTaBICHUS U BU3yaJTU3AITHH.

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



pacrio3HaBaTh MPEANOCHUIKM  KOH(MJIUKTHBIX CUTyallud W  CMAr4aTh
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 METOJbI COBMECTHBIX MEHUCTBUH C Y4ETOM OOIIUX
WHTEPECOB U BO3MOKHOCTEHN Ka)JOT0 YJIE€HA KOJICKTHBA;

NPUHUMATh 11U  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUA 110 €€ JOCTHMIKEHHUIO: COCTABJIAThH IUIAH JCHUCTBHM,
pacupeneisaTh poiu ¢ y4€TOM MHEHHUM YYaCTHHUKOB, OOCYXKIAaTh pPE3yIbTaThl
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 TMO3UTUBHOE CTPATErMYECKOE TMOBEACHUE B Pa3IUUYHBIX
CUTYaIMSIX, TPOSABIIATH TBOPYECTBO U BOOOpaKEHNE, ObITh MHUITUATUBHBIM.

PerysiTuBHBIE YHUBEpPCAJIbHbIE yueOHbIE TeiiCTBUS
Camoopranusanus:

CaMOCTOSITENTFHO OCYIIECTBIISTh MO3HABATENBHYIO JCSITEIbHOCTh B 00JIacTH
GU3MKM ¥ aCTPOHOMHH, BBISBISTH MPOOJIEMBI, CTaBUTh H (POpPMYIHpPOBATH
COOCTBEHHBIE 3aJ1a4H;

CaMOCTOSITENTFHO COCTAaBJISATh IUIaH PEIICHUS PACUYETHBIX U KaueCTBEHHBIX
3aj1ad, MJIaH BHIMIOJIHEHUS MPAKTUIECKONW PaObOThI C YIETOM UMEIOIIHNXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

paciupsTh paMKH y4eOHOT0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTECHUH;

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

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO 3PYIULHUA B 00JacTH
(GU3MKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIBTYPHBIH YPOBCHb.

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, HX pe3ylbTaTOB U
OCHOBaHUIA;



UCIIOJIb30BaTh MPUEMBI peIIEeKCUH ISl OLICHKH CUTYaIlMH, BHIOOpAa BEPHOTO
pEIlICHHUS;

YMETh OIICHUBAaTh PUCKHM W CBOECBPEMEHHO IPUHUMATH PEHIEHUS IO HX
CHIKCHHUIO;

NPUHUMATh MOTHBBI W apryMEHTBHI APYIHMX TPW aHalIW3e pPe3yIbTaTOB
NeSITeNbHOCTH;

NPUHUMATH ce0sl, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHUBBI W apTyMEHTBI JPYIHMX TIPU aHAW3e pPe3yIbTaTOB
NESATENHHOCTH;

NpU3HABaTh CBOE MPABO M MPABO APYTUX 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, BKIIFOYAIONIIETO CITIOCOOHOCTh TTIOHUMATh CBOE IMOITMOHAIEHOE
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 OTKPBITHIM HOBOMY;

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

AMIIATHH, BKIIOYAIONIECH CITIOCOOHOCTh TIOHUMATh AMOIIMOHATILHOE 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 KOH(IUKTHL.

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
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpaA, B Pa3BUTUU COBPEMEHHOU TEXHUKHU U
TEXHOJIOTHH, B TPAKTUYECKOUN AEATEIbHOCTH JIFOJIEH;

YYUTBIBATh TPAHMUIBI TPHUMEHECHHS M3YYCHHBIX (U3UYCCKUX MOJICIICH:
MaTtepualabHasi TOUKa, HHEpIUaIbHasl cucTeMa OTCcuéra, abCOMOTHO TBEPIOE TEIIO,
UJICAUTbHBIN Ta3, MOJAEIU CTPOCHUS Ta30B, KUAKOCTEW U TBEPABIX TEJI, TOUYCUHBIN
AJICKTPUYECKUH 3apsil MPU pelieHnn PU3NIecKux 3a1ady;



pacro3HaBaTh (U3MYECKUE SIBJICHUS (TMPOIECChl) U OOBSICHATH MX Ha OCHOBE
3aKOHOB MEXaHHWKH, MOJICKYJSIPHO-KUHETHYECKOM TEOPUM CTPOCHHMS BEIECTBA U
JJICKTPOAMHAMUKHU:  PAaBHOMEPHOE M  PaBHOYCKOPCHHOE  IPSIMOJIMHEHHOE
JBIDKEHUE, CBOOOIHOE TaJeHWEe TeJ, IBIKEHUE 110 OKPYKHOCTH, WHEPITHS,
B3auMojieicTBHUE Tel, Tuddy3us, OpOyHOBCKOE IBMKEHHUE, CTPOCHUE JKUJIKOCTEH
U TBEPJBIX TEJI, K3MEHEHHE 00bEMaA TeJl IIPU HarpeBaHMM (OXJIaXKICHUH ), TEIJIOBOE
paBHOBECHE, HCIIApCHHE, KOHACHCAIWS, TUIABJICHUE, KPHUCTAILIM3AIUs, 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 MEXAHUYECKOE JBMKEHHE, HCIOIB3YyS (DH3NYSCKUE BEIIMYMHBI:
KOOpJIMHaTa, MyTh, MEPEMEIICHUuEe, CKOPOCTh, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIbC Te€Jla, KMHETHYECKas HHEprus, MOTEHIMaIbHasl YHEPTUusi, MeXaHudecKas
paboTta, MeXaHWYECKas MOIIMHOCTh;, TP OMNHCAHWU TPABWIHHO TPAKTOBATH
(bu3HUeCKNil CMBICT MCIOIB3YyEMbIX BEIMYWH, WX OOO3HAUYCHUS W CIWHMIIBI,
HaXOJIUTh (OPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIUYUHY C APYTHMHU
BEJIMYNHAMU;

ONMHUCBHIBATh M3YYCHHBIC TEIUIOBBIC CBOMCTBA TEJI M TEIUIOBBIC SIBJICHUA,
UCTIONB3YysT (M3MYECKUE BEIWYWHBI: JaBJICHHE Tas3a, TeMIleparypa, CpemHss
KMHETUYECKasl SHEPTHsI XaOTHUECKOT0 JBIKEHUS MOJICKYJ, CpeIHEKBaApaTHIHAsL
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS HSHEprus, padoTa rasa,
KO()(PUIIMCHT TMOJE3HOr0 JICMCTBUS TEIUIOBOI'O JIBUTATENsd; TPH OINHUCAHUHU
NPAaBWIBHO TPAKTOBaTh (U3MUECKUH CMBICT HCIONB3YEMBIX BEIUYHH, WX
00O3HAUEHUsS W EAWHUIBL, HAXOAUTh (OPMYJIBI, CBS3BIBAIOIINE JAHHYIO
(bU3UYECKYIO0 BETUYMHY C IPYTUMHU BEJTUUHNHAM;

OIMUCHIBATh U3YYCHHBIC DICKTPUICCKUE CBOMCTBA BEIIECTBA U DJICKTPUUCCKHE
SBJICHUS (TIPOIIECCHI), UCTIONIB3YS (PU3NYECKUE BETUYMHBI: DJICKTPHUCCKHUHN 3apsi,
ANEKTPHUECKOE TT0JIC, HAMPSHKEHHOCTD TOJISI, TIOTEHIIUAJ, Pa3HOCTh TOTCHIINAJIOB;
NPy ONUCAHWM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3yEeMbIX
BEIMYHMH, WX OOO3HAUECHUS W €IWHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIITUE
TaHHYI0 (U3HYECKYIO BEIHYHUHY C IPYTUMH BEIIMYNHAMU;

aHAJTM3UPOBaTh (PU3UYECKHUE MPOLECCHl U SBJICHUS, HUCIIONIB3YS (PU3HMUECKUE
3aKOHBI M MPUHIIMIIBL: 3aKOH BecemupHoro Tsarorenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHWS MEXaHWYeCKOW DHEPruH, 3aKOH COXPaHEHHUS WMITYJIbCa,
NPUHIAI CYTEPIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHUCTEM
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 KyioHa, mpu 3TOM pas3iuyaTh CJIOBECHYIO



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

OOBSICHATH OCHOBHBbIE NPUHLMUIBI JIEHCTBUS ~ MalllMH, NpPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3jiuyaTh YCJIOBHs HUX O€30MaCHOr0 MCIOJIb30BaHUS B
TIOBCEIHEBHOU KU3HU;

BBIMOJHATh JKCHEPUMEHThl MO HCCIEIOBAHUIO (PU3MYECKUX SBICHUNH U
IPOLECCOB C HCIOJB30BAHUEM HPSIMBIX M KOCBEHHBIX HM3MEPEHUH, NPHU 3TOM
dbopmynupoBath TpoOJeMy/3ajady U TUINOTE3y Y4eOHOro IKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIOKEHHOTO OOOpYJIOBaHUsS, MPOBOJIUTH OMNBIT U
(dbopMyIHpOBaTH BHIBOIBL;

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

UCCJIEIOBATh  3aBUCUMOCTH  MEXAY  (PU3MYECKUMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(uKcHpOBaTh PE3YNbTATHl IMOJYYEHHOW 3aBUCUMOCTH (DU3UUYECKUX BEIMYMH B
BUJIE TaOIUI U TpadUKOB, I€TaTh BEIBOBI IO pe3yjIbTaTaM UCCIIEI0OBAHNUS,

co0roaTh mpaBuiia O€30MacCHOTO TpyJa MpHU IMPOBEICHUHM UCCIIEIOBAHUN B
paMKax y4eOHOro OSKCIIEpUMEHTa, Y4eOHO-UCCIIEOBATEIbCKOM U IMPOEKTHOU
JESATENbHOCTH C HMCMOIb30BAHUEM HM3MEPUTENBHBIX YCTPONCTB MU J1IAOOPATOPHOIO
000opy1I0BaHUS;

pemiath pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MUECKOW MOJENbIo,
UCHIOJIB3Ysl (PU3MUYECKUE 3aKOHBI U MPUHLIMIIBI, HA OCHOBE aHAIM3a YCIOBUS 3a/1a4n
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 JIOTHUYECKU HEPOTHBOPEUYUBYIO
LENOYKY PpacCyXICHHIl ¢ ONOpod Ha H3y4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTU H
buznueckue sIBICHUS;

UCIONIb30BaTh ~ NpPU  PEIIEHWH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MH(POPMAIIMOHHBIE TEXHOJOTUU JUJISl IOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIMU
U TpeJICTaBlIeHUs Y4eOHOM M HAay4YHO-TIOMYJISIpHOM MH(OpMalUY, MOIYYEeHHOU U3
Pa3IUYHBIX UCTOYHUKOB, KPUTHYECKH aHATTM3UPOBATH MOIy4aeMyr0 HH(GOPMAIIHIO;

OPUBOAUTH MPUMEPHI BKJIaJJa POCCUICKUX U 3apYOESKHBIX YUEHBIX-(DHU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE MPOIECCOB OKPYXKAIOIIET0 MHpa, B pPAa3BUTHE
TEXHUKU 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’KAIOIIEN CpEAE;

paboTaTh B TpYyIIe C BBHINOJHEHWEM PAa3JIUYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATh palbOTy TPYNIbl, pPalMOHAIBHO pPACHOpPEAeNsTh OOSI3aHHOCTH U
IJIAaHUPOBATh JCATEIHHOCTh B HECTAHJAAPTHBIX CUTYaAIIMSIX, aJ€KBATHO OIIEHUBATh
BKJIAJl K&KJIOTO M3 YYACTHUKOB T'PYIIHI B PEIICHUE PACCMATPUBAEMOM MPOOIIEMBI.

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 KapTUHBI MHUpa, B Pa3BUTUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B IPAKTUYECKOU AEATEIIbHOCTU JIIOAEH, LIEJIOCTHOCTh U €IUHCTBO
($u3nYecKol KapTUHBI MUPA;

YUUTBIBATh TPAHUIBl TPUMEHEHUS HW3YyYEHHBIX (QPU3NYECKUX MOJENei:
TOYEUHBINA AIEKTPUYECKUN 3apsil, JIyd CBETa, TOUYECUHBIN UCTOYHHUK CBETA, JIEpHAs
MOJIETTh aTOMa, HYKJIOHHAs MOJENb aTOMHOT'O siapa MPU PErieHUuH (PU3NIECKUX
3azay;

pacno3HaBaTh (pU3NYECKHE SIBICHUS (MPOLECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOU (DM3UKU: DIIEKTPUUECKAs] TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MAarHUTHOE IEHCTBUSI TOKA, B3aUMOJICHCTBUE
MAarHuTOB, DJIGKTPOMArHUTHAasT WHAYKIHUSA, JCHUCTBUE MAarHUTHOIO TIOJsS Ha
IPOBOJHUK C TOKOM M JBWXKYIIMKICS 3apsill, AJEKTPOMArHUTHBIE KoyieOaHUA U
BOJIHBI, TPSIMOJIMHENHOE PACHPOCTPAHEHHE CBETA, OTPa)XKE€HUE, MPEIOMIICHUE,
uHTeppepeHuus, audpakuus W NOoJSpU3alus CBETa, JUCIEpCUs CBETa,
dotoanexkTpuueckuii 3pdext (pororddekrt), cBeToBOE NaBieHUE, BOSBHUKHOBEHUE
JMHENYATOrO0 CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAasT W HCKYCCTBEHHas
PaINOaKTUBHOCTB;

OMUCHIBATh M3yYCHHbIC CBOMCTBA BEIIECTBA (AJIEKTPUUYECKHE, MATrHUTHBIC,
ONTHUYECKUE,  DJIEKTPUYECKYI0  MPOBOJUMOCTh  pa3IUYHBIX  Cpel) U
AJIEKTPOMArHUTHBIE SBJIEHUS (TIPOLIECCHI), UCHOJB3Yys (PU3MUYECKHE BEITUYUHBI:
AIEKTPUYECKUIN 3apsijl, CHJIa TOKa, JIEKTPUUECKOE HAMNpsKEHUE, JICKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJABIKYIAs Ccujia, padoTa TOKa,
WHAYKLIHAST MarHUTHOroO mojis, cwia Ammepa, cwia JlopeHna, MHIYKTHBHOCTb
KATYIIKW, SHEPrusl 3JIEKTPUYECKOr0 M MArHUTHOIO IMOJEH, MEepHOoJ M YacToTa
KojeOaHull B KOJeOaTeNbHOM KOHTYpe, 3apsii W cuila TOKa B IMpoIlecce
FapMOHUYECKHUX DJIEKTPOMATHUTHBIX KoJieOaHWM, (OKYCHOE pacCTOsSHUE U
ONTHYECKass CHUjla JIMH3bI, NPU OMHCAHUM MPABUIBHO TPAKTOBATh (HHU3MUECKUI
CMBICIT HCIIOJIb3YEMBIX BEIUYMH, MX OO0O3HA4YEeHHs] W EIUHHIIBI, YKa3bIBaTh
dbopMynbl, CBSA3BIBAIONIME JIAaHHYIO (U3UYECKYI0 BEIMYMHY C JPYTUMH
BEIIMYHNHAMU;



OMHUCHIBATh M3YUYCHHBIC KBAHTOBBIC SIBJICHUS M TMPOIECCHI, HCIONb3YS
¢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 BEIUYMH, MX OOO3HAYEHUS W E€IUHUIIbI, yKa3bIBaTh (DOPMYIIHI,
CBS3BIBAIONIME JIaHHYIO (U3HUYECKYI0 BEJIUYMHY C JPYTUMH BEITUYHMHAMH,
BBIYHCIISATH 3HAUCHNUE (DU3NIECKON BEITMYUHBI;

aHAJTM3UPOBATh (PU3UYECKHUE MPOLIECCHl U SBJICHUS, UCMOIL3Yd (PU3HUECKUE
3aKOHBI W MPUHIUIIBEL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOIO U MapajlieIbHOTO
COCIMHEHUSI IPOBOJHUKOB, 3aKOH Jkoyns—JIeHla, 3aKOH BIEKTPOMArHUTHOU
WHIYKIHUH, 3aKOH TMPSMOJIMHENHOI0 PACHPOCTPAHEHUS CBETA, 3aKOHBI OTPAKECHHS
CBETa, 3aKOHbI MPEJIOMJICHUSI CBETa, ypaBHeHUE ODWHIITeHHa ansi gororddekra,
3aKOH COXPAaHEHUs JHEPrUH, 3aKOH COXPAaHEHUs HUMILYJIbCa, 3aKOH COXPAHEHUS
AIEKTPUYECKOr0 3apsifa, 3aKOH COXPAHEHUsI MAacCOBOI'0 4uCia, MocTynaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacmajaa, Mpyu 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YEeCKOE BBIPAXKEHHE U YCJIOBUS (TpaHUIbI, O00JIACTH)
IPUMEHUMOCTH;

ONpENIENATh HANPABICHUE BEKTOPA MHAYKIIUK MAarHUTHOIO TOJIS TPOBOHUKA
C TOKOM, cuiibl Ammnepa u cuibl JlopeHua;

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

BBITIONTHATh DKCIEPUMEHTHI 10 HCCIENOBAHUI0 (U3UYECKUX SIBICHUU H
MPOILIECCOB C HCIOJb30BAHUEM TMPSIMBIX U KOCBEHHBIX H3MEPEHUM: MpPU STOM
dbopmynupoBath TpoOJeMy/3agady U TUNOTE3Yy Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 TMPEUIOKEHHOTO OOOpYIOBaHUS, MPOBOJIUTH OMNBIT U
(dbopMynHpOBaTH BHIBOBL;

OCYIIECTBIISAThH MPSIMbIC M KOCBEHHBIC M3MEPCHHS (PU3NUECKUX BEIHYHH, IPU
9TOM BBIOMpaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHS W HCIOJIh30BaTh W3BECTHHIC
METObI OLIEHKH MOTPEIIHOCTEN H3MEPEHNUI;

UCCJICIOBATh 3aBUCUMOCTH (PU3WYECKHX BEIUYMH C WCIOIH30BAHUEM
OpSMBIX HW3MEPEHUN: TpPU OSTOM KOHCTPYUPOBaTh YCTAHOBKY, (PUKCHUPOBATH
pe3ynbTaThl MOTYYEHHON 3aBUCUMOCTH (DPM3MYECKUX BEIUYHMH B BHUJAE TaOIUIl U
rpaduKoB, AeNaTh BHIBOABI [0 pe3yJbTaTaM UCCIIEIOBAHMUS;

coOo1aTh npaBuia 0€30MacHOro TpyAa MpPU MPOBEACHUU UCCIEAOBAaHUN B
paMKax y4eOHOro OHKCIIEPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOM U IMPOEKTHOU
JESTENbHOCTU C HMCMOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIaOOPATOPHOIO
000pyI0BaHUS;

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



BbIOMpATh (PU3NYECKYI0 MOJIENb, BBIACHATh (PU3UYECKUE BEIUYUHBI U (HOPMYIIHI,
HEOOXOoAUMBIE JUIsl €€ pelleHusi, MPOBOAUTh PACUEThl U OLEHUBATh PEAIbHOCTD
HOJIYYEHHOr0 3HaUeHUs! GPU3NYECKOIN BETMUNHBI;

pelIaTh KaYeCTBEHHBIE 3a1a4M: BBICTPAUBATh JIOTUYECKU HEIIPOTUBOPEUUBYIO
L[EIIOYKY PACCYXXJIEHUU C ONOPOW HAa HM3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU U
(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, KPUTUYECKU aHAJIM3UPOBATH MOJIy4aeMyI0 HH(OpMaLUIO;

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 IMPOLIECCOB OKPYKAIOIIEr0O MUpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHM;

UCMOJIb30BaTh TEOPETUUECKHE 3HAHUS MO0 (PU3MKE B IOBCEIHEBHOM XKU3HU
i obecriedeHust 0€30MacCHOCTU MPHU OOpalleHUH ¢ MpUOOpaMy U TEXHUYECKUMU
YCTPOMCTBAMH, JIJISl COXPAHEHUS 30POBb U COOJIIOJECHUS HOPM SKOJOTHMYECKOIrO
MOBEJCHUS B OKPYXKAIOIIEU CPELE;

paboTaTb B TIpyHIe€ C BBINOJIHEHUEM pA3JIMYHBIX COLHUAIBHBIX POJIEH,
IUIaHUPOBaTh pPabOTy TPYMIbl, PALUOHAIBHO pacHpenesiarTh O0O0A3aHHOCTH WU
IJJAHUPOBATh AEATEIBHOCTh B HECTAHAAPTHBIX CUTYalUAX, aJCKBATHO OLICHUBATh
BKJIAJl K&KJIOTO U3 YYACTHUKOB IPYIIIHI B PEIICHUE pacCCMaTPUBAEMOI POOIJIEMBI.



TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
KonunuecTBo yacoB DJIeKTPOHHBIE
HaumeHnoBaHue pa3/iesioB U TeM uudposbie
Ne ni/m P Konrpoabubie | IIpakTHyeckue (mudpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
Paznen 1. PU3UKA U METO/JbI HAYUYHOTI'O ITO3HAHUS
bu6mmoreka [IOK
1.1 ®du3nKa ¥ METOIbl HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pasznen 2. MEXAHUKA
bu6mmorexa [IOK
21 Kunemarnia > https://m.edsoo.ru/7f41bf72
bu6nmmoreka [IOK
22 Auaniia ! https://m.edso0.ru/7f41bf72
bubmuorexa [IOK
2.3 3aKOHBI COXpPAHCHHS B MEXaHUKE 6 1 1 httos:/m.edsoo.ru/7fA1bF72
Htoro no paznery 18
Pa3nen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmoreka [JOK
' TEOpPHHU https://m.edsoo.ru/7f41bf72
bu6nmoreka [IOK
32 OCHOBBI TEPMOAMHAMHIH 10 L https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnnoreka [IOK

da3oBrIc NepexXoabl

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 pazgeny

24

Paznea 4. 9JIEKTPOANHAMUKA

bubmuorexa [IOK
41 DueKTpocTatiiia 10 https://m.edso0.ru/7f41bf72
49 IlocTossHHBIN dneKTpUYecKuil TOK. Toku B 12 bu6mmoreka [IOK
' pa3IUYHBIX cpelax https://m.edsoo0.ru/7f41bf72
Htoro no pazneny 22
PesepBHOE BpeMs 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

KosnyecTBOo 4acoB JIeKTPOHHbIE
HaumenoBaHue pa3aeioB u TeM uudpoBbie
Ne ni/m P Kontpoabubie | IlpakTuuyeckue (upp )
NMPOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoTbI
pecypchbl
Paznen 1. 9JIEKTPOJIUHAMUKA
11 MaruauTtHoe nose. DJIeKTpOMarHUTHAs 11 1 3 bu6muoreka [IOK
' WHYKIHS https://m.edsoo0.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJTHbBI
21 MexaHWYeCKHEe U AJICKTPOMArHUTHBIE 9 1 bu6nmoreka [IOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢
29 MexaHUUeCKue U AJIEKTPOMArHUTHBIC 5 1 bubmmorexa [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubmuorexa [JOK
2.3 10 3
Onrika https://m.edsoo.ru/7f41c97c
Hroro no paszueny 24

Pasznea 3. OCHOBBI CIEIITMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI CTICTTHATTBHON TEOPHH 4 1 bubmuorexa [IOK
OTHOCHUTEJIBHOCTH https://m.edsoo.ru/7f41c97c
Htoro mo pazneny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
4.1 DIeMEHTHI KBAHTOBOW OTNITHKHU 6 bubmorera [JOK

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



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK
4.2 Crpoenue atoma 4 https://m.edso0.ru/7f41c97¢c
bubmuoreka [JOK
4.3 ATOMHOE A71pO > https://m.edso0.ru/7f41c97¢c
Hroro no pazneny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMMUU U ACTPOPU3UKU

5.1 DJeMeHTBI aCTPOHOMMHU U aCTPOPUIUKU 7 E;I[ij?;jr?ﬁf;sigglsﬂlwk
Hroro no pazueny 7
Paznea 6. OBGOBIIAIOIIEE IOBTOPEHHUE

6.1 O6o061aromiee TOBTOPEHHE 4 E;f;;j;f;;?ﬁ}; £41697c
Hroro no pazneny 4
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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
KosnuecTBO 4acoB DJIeKTPOHHbBIE

Ne Hara nu@poBbIe

Tema ypoka Kontpoabubie | IlpakTuueckue dp
n/n Bcero H3y4yeHusi | o0pa3oBaTesbHbIE

padoTbI padoTbI
pecypchbl

®du3uka — HayKa O IPHPOE.

1 Hayunsie MGTZK Bl HOEHBI_)HI/IH 1 04.09 bubmmorexa LHOK

ye A ' https://m.edso00.ru/ff0c32e2
OKpYKaroIIero Mupa
Pons 1 MecTO Qu3uKH B

5 (bopMHPOBAHUN COBPEMEHHOMN 1 06.09 bu6muoreka [IOK
HAay4YHOUN KapTUHBI MUpA, B ' https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOM 1€ TEIbHOCTH JII01CH
MexaHU4eCKOe IBHKCHUEC.

3 OTHOCHUTENIFHOCTh MEXaHUUYECKOIO 1 11.09 bubmmoreka [JOK
nerkeHus. [lepemenienue, CKOpoOCTh, ' https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE npsIMOJIMHEHOE 1 13.00 bu6mmoreka [JOK
JBUYKEHUE ' https://m.edsoo0.ru/ff0c3620

5 PaBHOyCKOpEHHOE NPAMOIUHENHOE 1 18.09 bu6mmoreka [JOK
NBUYKEHUE ' https://m.edsoo.ru/ff0c372e

6 CBobOoaHOe mageHue. Y CKopeHue 1 50.09 bu6mmoreka [JOK
CBOOOJTHOTO MaJICHUS ' https://m.edsoo.ru/ff0c39cc
KpuBonuHneiiHoe 1BUKEHHE.

7 JIBrokeHHE MaTepHaIbHON TOUKH I10 1 25.09 bubmmorexa [JOK

P ’ https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH
8 [Tpunnun otHOCUTEILHOCTHU ["anumes. 1 27.09 but6mmoreka [IOK



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

NuepruanbHbple CHCTEMBI OTCYETA.
[TepBsIii 3ak0H HeroTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuina. [punnun

bubnunorexa LIOK
9 cyrnepno3unuu cui. Bropoi 3akoH 02.10
yrep H p . https://m.edsoo.ru/ff0c3be8
HeroToHa 17151 MaTepuanbHON TOYKU
Tperuit 3akoH HeroToHa 115 bu6nuorexa [IOK

10 04.10
MaTepPHAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHUpHOro Tarorenus. Cuna

11 TspkecTu. [lepBas kocMuueckas 09.10 brbmorera [IOK

P ' https://m.edso0.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec 11.10 bu6mmoreka [HOK
Tena ' https://m.edsoo.ru/ff0c3e18
Cuna tpenusi. KoaddunmieHT Tpenus.

13 Cuna CI())H OTI/IBJIGI?I/E)I pu ,[[BI/I)P;CCHI/II/I 16.10 Bubmzorexa IIOK

P P ' https://m.edso0.ru/ff0c3f76
TeJa B KUAKOCTU WIIH Ta3e
[ToctynarensHOE 1 BpalaTeIbHOE

14 JBUKEHHE a0COIIOTHO TBEPIOTO Tela. 18.10 but6mmoreka [IOK
MowmenT cunsl. [leuo cumebl. ' https://m.edsoo.ru/ffOc41a6
YcnoBus paBHOBecHs TBEPAOTO Tea
NMiynbsc MaTepuanbHON TOUKH,

CHUCTEMBI MaTePHAIIbHBIX TOYCK. bubnmoreka [JOK

15 23.10
WNmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTHBHOE JBUKCHHE
Pa6ota 1 MOIITHOCTH CHUITBIL.

16 Kunernueckas sHeprus 25 10 bubnuorexa [IOK
MaTepuanbHOR ToukH. Teopema 00 ' https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETUYECKOW YHEPTUU

17 [loTeHumanpHas SHEPIUs. 08.11 bubmuoreka [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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[ToreHManbHas SHEPTHS YIPYTO
nehOpMUPOBAHHOM MPYKUHBIL.
[TotenuuanbpHas Heprus Tena BOIU3u
MOBEPXHOCTH 3E€MJIU

1https://m.edsoo.ru/ffOc461a

18

[loTeHnuanpHBIC U HETIOTEHIMABHBIC
cuibl. CBsi3b paboThI
HCIMOTCHIINAJIBHBIX CUJI C USMCHCHUECM
MEXaHNn4YeCKOU OHEPruu CUCTEMBI TCII.
3aKOH COXpaHEHHUsI MEXaHUYECKOU
SHEPTUU

13.11

bubmmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGoparopnast pabota
«UccnenoBanue cBsi3u pabOTHI CHITBI
C U3MEHEHHNEM MEXaHHYECKOM
SHEPTUH TeJia Ha IPUMEpPe
PaCTSHKCHHS PE3HHOBOTO XKI'YTa

15.11

20

KonTponbhas pabora o teme
«Kunematuka. Jlunamuka. 3aKOHBI
COXpPAHEHUS B MEXaHUKE»

20.11

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MOJOXKEHUS MOJIEKYIISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
nskenue. Anddysus

22.11

bub6anoreka LIOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrtep JBUKEHUA U
B3aUMOJICHCTBUS YaCTHUL] BELIECTBA.
Mopenu cTpoeHUs ra30B, JKUJIKOCTEH
U TBEPABIX TEI

27.11

23

Macca monekyn. Konuuecto
BemiectBa. [loctostnHas ABoraapo

29.11

24

TemnoBoe paBHOBecue. TemnepaTypa

04.12



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

u e€ nu3mepenue. [llkana remneparyp
Lenbcus

Uneanpusiii raz 8 MKT. OcHoBHOE

bubmuorexa [JOK

25 ypasaerne MKT 06.12 https://m.edsoo.ru/ffOc4fde
AbconroTHas TeMIepaTypa Kak Mepa

26 CpeHEel KHHETHYECKOM SHEPTUr 11.12 bu6mmoreka [HOK
JBIKEHUS MOJIEKYJL. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MeunneneeBa-Kianeiipona

27 3akon [lanproHa. ["a30BBIC 3aKOHBI 13.12
JlaGopaTtopHnast pabota

28 «MccnenoBanue 3aBUCUMOCTH MEXKIY 18.12
napamMeTpamMu COCTOSTHUS
pa3peKeHHOTO ra3a»

29 N3omporeccel B HI€aIBHOM Ira3e U ux 20.12 bu6nuorexa [IOK
rpaduueckoe MpeacTaBIeHIe https://m.edsoo.ru/ff0c570e
Buyrtpenussa sHeprus
TEPMOJANHAMUYECKON CUCTEMBI U

30 crioco0OnI e€ m3menenus. KonmuaectBo 25 12 bubmmoreka [IOK
TEIIOTHI U paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPruUsi OJHOATOMHOIO UJIEAIbHOTO
rasa

bub6anoreka LIOK

31 Buytet eruonepeian 27.12 https://m.edsoo.ru/ff0c5c36
VY aenbHas TETIOEMKOCTH BEILIECTBA.

39 KonuyecTBo TemnoTs! mpu 10.01 bubnmnoreka [JOK
Teronepenaye. AnrabaTHbIN https://m.edsoo.ru/ff0c5c36
IIpoLecc

33 [TepBbIii 3aKOH TEPMOAMHAMUKHI U €TI0 15.01 bubmoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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MPUMCHCHHUC K U30IIponecccamMm

https://m.edsoo.ru/ffOc5efc

HeoGpaTtumocTs nporieccos B

bu6anoreka LIOK
4 .B i 17.01
3 MPHPOXE. BTOPOH 3aK0H https://m.edsoo.ru/ff0c6230
TEPMOUHAMUKU
35 [Mpuntun aevictus u KI1J[ rermoBoit 2201 butmmoreka [JOK
MalIMHBL ' https://m.edso0.ru/ff0c600a
36 [Muxn Kapro u ero KIT/] 24.01
37 DKOJOru4ecKue npooaeMbl 59,01
TEII0PHEPTETUKU
Ob6o6maromuit ypok «MomnekynspHas bubnuorexa [JOK
38 31.01
¢uzuka. OCHOBBI TEPMOIUHAMUKH https://m.edso0.ru/ff0c6938
Konrponsnas pabora o teme Bu6 LIOK
nOInoTeKA
39 M . 05.02
«Monexynapras pusuica. OcHOBbI https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapoobpazoBaHue U KOHIACHCAIHS. 07.02 bu6nmuoreka [IOK
Hcnapenue u kunenue ' https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS U OTHOCHTETbHAS
41 BIIQYKHOCTb BO3Ayxa. HackleHHbIi 12.02 bubmorera [JOK
AYXa. B ' https://m.edso0.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrannuueckue u
amop(HbIe Teraa. AHU30TPOIHS
42 CBOMCTB KpuCTAIIOB. JKuakue 14.02 bubmorera [JOK
p R ' https://m.edso0.ru/ff0c65f0
Kkpuctaybsl. CoBpeMEHHbIE
MaTePHAITBI
[InaBiieHne U KpUCTAIIU3ALIMS.
43 VYV nenpHas TEII0Ta IJIaBIeHUS 21.02 Bubmaorexa LJOK
' ' https://m.edso0.ru/ff0c6708
Cybmumarnus
44 VYpaBHeHue TersioBoro Oananca 26.02 bubnuotexa [JOK



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
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https://m.edsoo.ru/ff0c6820

DJIeKTpuU3alus TeJl. DICKTPUUECKUI

but6mmoreka [IOK

45 3apsn. JIBa BUga DJIIEKTPUUECKAX 28.02
pan. Ji A P https://m.edsoo.ru/ffOcébcc
3apsaoB
ITpoBOIHUKY, TUIIEKTPUKH U
46 H(I))JI OBOJTHUKHA 3aK(I:H COXPaHEHUs 04.03 bubmorexa [IOK
YHpOBOZ ’ p ' https://m.edsoo.ru/ffOc6bcc
ANEKTPUIECKOTO 3apsaa
B3aumogeiictBue 3apsinoB. 3aKoH
47 Kymona. ToueuHbIN DIIEKTPUYECKUN 06.03 bubmorexa [OK
Y ’ P ' https://m.edsoo.ru/ffOc6ced
3apsin
Hanpskx€HHOCTB 3JIEKTPUYECKOTO
nons. [IpuHuun cynepnosuuun bu6muoreka [IOK
48 . 11.03
AJIEKTPUYECKUX Tosel. JInnun https://m.edsoo.ru/ff0c6df2
HaNpsKEHHOCTH
Pabota cuit 37eKTpOCTaTUYECKOTO
49 nons. [lorernman. PasHocts 13.03 Bubmaorexa IJOK
) TCATL. ' https://m.edsoo.ru/ff0c6f00
[MOTEHIMAIOB
IIpOBONHUKH U OUIIEKTPUKU B
50 3J1peI<T 0CTaTUYECKOM ntiw 18.03 brbmrorexa HOK
p : ' https://m.edsoo.ru/ff0c7018
JlvanexTpudeckas MPOHUIIAEMOCTh
but6mmoreka [IOK
51 DnexkTpoéMKocTh. KoHneHcaro 20.03
P A P https://m.edsoo.ru/ff0c7126
DneKTPOEMKOCTH IIIOCKOTO
52 KOHJIEHCATOPa. DHEPTUI 01.04 Bubmaorexa IJOK
a pa. p ' https://m.edsoo.ru/ff0c72c0
3apsHKESHHOT0 KOHJCHCATOpa
JIaGoparopnast padora "UsmepeHue
53 PATOPHAT P P " 03.04
ANEKTPOEMKOCTH KOHCHCATOPA
54 [IpuHIMD AECTBYS U TPUMEHEHHE 08.04



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

KOHJIEHCAaTOPOB, KOMTUPOBAILHOTO
ammapara, CTpyHHOr o IpuHTepa.
DJeKTpocTaTHUECKas 3alluTa.
3azeMiIeHHE HIIEKTPOIIPUOOPOB

55

DJEeKTpUUECKUI TOK, YCIOBHSI €r0
cyuiectBoBaHus. [I0CTOSHHBIN TOK.
Cuna toka. Hanpsixenue.
Comporusnenne. 3akon Oma 1ist
y4JacTKa Leru

10.04

56

[TocnenoBarenbHOE, MapaIenbHOE,
CMEIIaHHOE COCTUHEHHE
npoBoJHUKOB. JlabopaTopHas paboTa
«/3y4eHne cMEeImaHHOTO COEANHEHNUS
PE3UCTOPOBY

0.5

15.04

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

57

PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO
ToKa. 3akoH Jlxoymnsa-Jlenua

17.04

bu6anorexa LIOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa i MOJIHOH (3aMKHYTO)
anekTpuueckoi rernu. Koporkoe
3ambikanue. JlaboparopHas pabota
«M3mepenne DJIC ucTouyHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHUS

0.5

22.04

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHas IPOBOJAUMOCTh
TBEPABIX METAJIOB. 3aBUCUMOCTb
COINIPOTHBIICHUS] METAIIIIOB OT
TemnepaTypbl. CBepXIIpOBOIUMOCTh

24.04

60

DNEKTPUUECKUN TOK B BaKyyMe.
CBoJicTBa 3JIEKTPOHHBIX ITyYKOB

29.04

61

[TomympoBoiHUKH, X COOCTBEHHAS U

bu6anoreka LIOK



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

IpUMeCHast MpoBoAUMOcTh. CBoMcTBa
p—n-nepexona.
[ToaynpoBoIHUKOBBIE TPUOOPEI

https://m.edsoo.ru/ff0c84ae

DNEKTPUUECKUH TOK B pacTBOpPax U

62 pacIiaBax 3JIEKTPOJIMTOB. 1 06.05 bu6muoreka [IOK
DJIEKTPOJIUTHYECKAS TUCCOLALINS. https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DIEeKTPUYECKHI TOK B raszax.

CaMOCTOSTeIIbHBIA U bubmmoreka [IOK

63 . 1 08.05
HECaMOCTOSTENBHBIA pa3psl. https://m.edsoo.ru/ff0c84ae
Mounnus. [Inazma
DNeKTpUYECKHe MPUOOPHI 1

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 13.05 bu6mmoreka [HOK
npumeHeHue. IIpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O06o06marmuii ypok 1 15.05 bu6muoreka [IOK
«INEeKTPOIUHAMMKA» https://m.edsoo.ru/ff0c88be
KonTponbHas pabora o teme

66 «Qnekrpocratuka. IlocTostHHBIIN 1 90.05 bu6nuorexa [IOK
3JIEKTpUYECKUM TOK. TOKHU B https://m.edsoo.ru/ffOc8a8a
Pa3ITUYHBIX Cpelax»

67 PesepsHblii ypok. KonTposbHas 1 9,05 bu6muoreka [IOK
pabora o Teme "DIeKTpouHAMHKA" https://m.edsoo.ru/ff0c8c56

68 PezepHblii ypok. O6o0maronmii 1 9,05 bu6mmorexa [IOK
ypok 1o temaM 10 kimacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I1O0 68

[NPOI'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
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https://m.edsoo.ru/ff0c8f6c

11 KVIACC

Koan4yecTBo yacoB JIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypora Bcero Kontpoabieie | Ipaxririeckite u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi
[TocTostHHBIE MAarHUTHI U UX

1 B3auMoJieiicTBre. MarauTHoe IoJe. 1 bu6mmoreka [IOK
Bextop MmaruutHOM nHAYKUMA. JInHUK https://m.edso0.ru/ff0c9778
MAarHUTHON UHIYKLIHH
MarauTHO€ 1oJie MPOBOIHHUKA C

5 TokoM. OnbIT Dpcrena. 1 bu6muoreka [IOK
B3anmoneincTere npoBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabota «3yuenue 1 1 bubmuotexa [JOK
MAarHUTHOTO IOJIS KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS HA
MPOBOJIHUK ¢ TOKOM. Cuiia AMmriepa.

4 JIaboparopHas paboTa 1 1 bu6mmoreka [JOK
«HccnenoBanne neiicTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»

JlelicTBME MAarHUTHOTO TOJIS1 HA

5 JBIOKYIIYIOCS 3apSDKEHHYIO YACTHILY. 1 bu6mmoreka [IOK
Cuna Jlopenna. PaboTa cumsl https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DnekTpoMarHuTHas uHAyKIms. [loTok 1

BEKTOpa MarHuTHOM uHaykuuu. I1C



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

MHAYKIHU. 3aKOH AJIEKTPOMarHUTHOM
nnaykunn Papanes

JlaGopaTopHas pabota
«HccnenoBanme SBICHUS
3JEKTPOMArHUTHOM MHIYKIIUN

bu6moreka [IOK
https://m.edsoo.ru/ff0cal50

NHnykTuBHOCTD. SIBIICHHE
camonHaykmu. J/1C caMOMHAYyKIMH.
OHeprus MarHUTHOTO TOJIS KaTYLIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIE

but6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U UX
IIPUMEHEHHE: IOCTOSIHHBIE MAarHUTHI,
JNEKTPOMAarHMThI, HJIEKTPOJABUIaTEINb,
YCKOPHUTEIIH 3JIEMEHTAPHBIX YACTHILI,
MHIYKIUOHHAs I1eYb

10

O6o0matromuii ypok «MaraHuTHoe
I10JIC. BHGKTPOMaFHHTHaH I/IH,ZLYKLII/IH»

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

11

KonTponbhas pabora o teme
«MarnuTtHoOe noJe.
DNEeKTpOMarHuTHast MHAYKITUS»

bubmuoreka [JOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXAHUYECKIE
koseOaHus. 'apmonndeckue
KosiebaHus. YpaBHEHHE
rapMOHHYECKHUX KOJICOaHHI.
I[peBpaenue sHeprun

Bbub6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JIaGopatopHas paboTa
«HccnenoBanue 3aBUCHMOCTH
Heproa MasblX KosieOaHuii Tpy3a Ha
HUTH OT JUTUHBI HUTU ¥ MACCHI TPYy3a»



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

14

Konebarenbuplii koHTYp. CBOOOIHBIC
9JIEKTPOMArHUTHBIE KOJIeOaHUs B
U7IeaJIbHOM KOJIe0aTeIbHOM KOHTYPE.
AHanorust Mexxay MEXaHu4eCKUMHU U
AJIEKTPOMAarHUTHBIMU KOJI€OaHUAMHU

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3akoH
COXPAHEHHUS SHEPTUU B HJI€ATHbHOM
K0J1e0aTeIbHOM KOHTYpE

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

16

[IpencraBiacHue 0 3aTyXarOMIMX
KoJieOaHusX. BeIHYXIeHHBIC
MEXaHHYeCKue KoneOanus. Pe3onanc.
BrIHYXI€HHBIE 3JIEKTPOMAarHUTHBIE
KoyebaHus

Bbu6mmoreka [JOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennblil Tok. CuHycOUAAIBHBIN
IIEpPEMEHHBIN TOK. MOITHOCTH
[IEPEMEHHOI0 TOKa. AMIUTUTYJHOE U
JIEUCTBYIONIEE 3HAYEHHUE CHIIbI TOKA U
HaNpsHKEHUS

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

18

Tpancdopmarop. [IponsBoacTso,
nepenaya 1 norpediieHue
JJIEKTPUYECKON SJHEPTUU

19

YCTpOHUCTBO U IPAKTUYECKOE
MIPUMEHEHHE EKTPUYECKOTO 3BOHKA,
reHeparopa IepeMEeHHOr0 TOKa,
JIMHUM dJIeKTponepenay

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

20

DKOJOTUYECKUE PUCKU TIPU
IPOU3BOCTBE IEKTPOIHEPTUN.
KynbTypa ucnonb3oBanus
AIIEKTPOIHEPTUU B IOBCETHEBHOM



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

KHN3HU

Mexanudeckue BOJIHBI, YCJIOBUA
pacmpoctpanenus. [lepuoa. Ckopocth

bubmuorexa [JOK

21
pacnpoCTpaHEeHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0ccab4
[Tomepeunplie 1 MPOJOILHBIE BOTHBI
29 3ByK. CKOpOCTH 3ByKa. [ pOMKOCTh bu6mmoreka [IOK
3ByKa. Bricota ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEKTPOMArHUTHBIE BOJHBI, UX
23 cBoMcTBa U ckopocTh. [1lkana bubmmorexa [IOK
P ' https://m.edsoo.ru/ffOccfe0
ANEKTPOMATHUTHBIX BOJH
[TpuHIHIIBI paTUOCBSI3U U
24 TeneBuaeHus. Pazsurue cpeacts
cBs3u. Paguonokarus
25 Konrponsnas pabdora «Konebanus u bu6nuorexa [IOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpssMosMHENHOE pacpOCTPaHEHHE
26 CBETa B OJHOPOJHOM CpeLE. bubmuotexa [JOK
ToueuHsblii ICTOUYHMK cBeTa. JIyd https://m.edsoo.ru/ffOcd350
cBeTa
OTtpaxkenue cBeTa. 3aKOHbI
27 oTpaxkeHus ceeta. [loctpoenue bubmmorexa [IOK
p o p https://m.edsoo.ru/ffOcd4e0
M300pakeHUI B TUIOCKOM 3€pKaJie
[Ipenomnenue ceta. [lonHoe
08 BHYTpeHHee oTpaxkeHue. [IpenenbHbrit bu6nmoreka [IOK
YTOJI MOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaKCHHUS
29 JlabopaTtopHas pabota «l3mepenue bu6mmoreka [IOK

IMoKasaTeird IMPEJIOMIICHUS CTCKIIa»

https://m.edsoo.ru/ffOcd67a



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

JInnsel. [Toctpoenne nzodpaxeHuii B

30 nuH3e. Dopmysa TOHKOM JTMH3bI bubmmorera LOK
- POPMY ' https://m.edsoo.ru/ffOcddle
YBenuueHue JTUH3bI
JlaboparopHas paboTa
31 «HccnenoBanue CBOKCTB
M300paKeHUI B TUH3AX)
Hucnepcus cBera. CloXHbINA COCTaB
39 oenoro ceeta. Ller. JlabopaTtopHas
pabota «Habmronenue nucnepcun
CBETa»
33 NnTepdepennus creta. Judpaxims bu6mmoreka [JOK
cBeta. JludpakuronHas pemeéTka https://m.edsoo.ru/ffOced22
[lonepedyHOCTh CBETOBBIX BOJIH. bu6mmoreka [JOK
34
[Tonsipuzanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue MpuOOPHI U YCTPOMCTBA U
yCIIOBUS UX 0€30MacHOr0 MPUMEHEHUs
I'paHuIBl TPUMEHUMOCTH
36 KJIaCCUYECKOM MexaHuKu. [locTymarsl bu6mmoreka [JOK
CIielIMaIbHON TEOPHUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH.
37 3ameicHIe BpEMEHHU M COKpaIeHUE bubamorexa [IOK
g P P https://m.edsoo.ru/ffOcfad2
JUTHHBI
DHeprus v UMIYJIbC PEISITUBUCTCKON
38 yacTtunbl. CBs3b MAacChl C DHEPTUEH U bubmmorexa [JOK
’ P https://m.edsoo.ru/ffOcfc68
UMITYJTECOM. DHEPTHSI IOKOS
39 Kontponbnas padota «OnrTuka. bu6mmoreka [IOK

OcCHOBBI CIELIMATIBHON TEOPUU

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
https://m.edsoo.ru/ff0cf6f0

OTHOCHUTCIBHOCTH))

®otonbl. Popmyina [Inanka. DHeprus

bu6mmoreka [IOK

40
U UMIYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEIOBAHUE Eu 1IOK
noIMoTEKA
41 . A.T.
porospdexTa. Onerrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbI poTodddexra. YpaBHEHUE
42 SﬁHmTegl)Ha nqs)lq:boma(b;ema bubmorexa LIOK
A ' https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» potosddexra
JaBnenune cBeta. Onbrte [1. H.
43 JleOeneBa. XuMuueckoe AeiHCTBHE bubmorera [IOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHudeckue ycTpoicTsa u
MIPAKTUYECKOE IPUMEHEHHE!
44
¢doTornement, GOoTOAATUHK,
COJIHEUHas OaTapesi, CBETOIUO/T
45 Pemenue 3aga4 mo reme «1€MEHTHI but6mmoreka [IOK
KBaHTOBOM OIITHKM)) https://m.edsoo.ru/ff0d0302
Mogens atoma ToMcoHa. ONBITHI
46 Pesepdopna no paccestHuio 0-yacTu bubmmorexa LIOK
PROPA p t https://m.edsoo.ru/ff0d091a
[TnaneTapHas Mojienb aroma
bu6mmoreka LIOK
47 I1 b
OCTYTaTR! bopa https://m.edsoo.ru/ff0d0afa
Wznydenue u nornoiieHue (OTOHOB
48 II H};[qe X0/ aTOMELlu co H((io OBHS bubmorera [IOK
p pexol . A P https://m.edsoo.ru/ff0d0Oafa
SHEPTUU Ha IpYroi. Bumbl ciekTpoB
49 BosHoBbI€ cBOMCTBA YacTuil. BoiaHbI bubnuorexa [JOK

ne bpoins. KopnyckynsipHo-

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
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BOJTHOBOM nyasin3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIyYeHHE

50

OTkphITHE paTuOaKTUBHOCTU. OTBITHI

Pesepdopaa mo onpezneneHuto cocrasa

PaaAUOAaKTUBHOI'O U3JTYUCHUA

bu6moreka [IOK
https://m.edsoo.ru/ffod0fd2

51

CaoiicTBa anb(da-, 6era-, ramma-
u3nydeHus. Bnusaue
PasrOaKTHBHOCTH Ha JKUBBIE
OpraHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3oronsl. Ansha-pacma.
DJNIeKTPOHHBIN U MMO3UTPOHHBIN OeTa-
pacnazn. I'amma-usnydeHue

Bbu6moreka [JOK
https://m.edsoo.ru/ff0d1162

53

OHeprus cBA3U HyKJIOHOB B SpE.
Anepusle peakund. S nepHbIi
peakrop. [IpoGraembl, TEPCIIEKTHUBHI,
9KOJIOTMUECKUE aCIIEKTHI IAEPHOI
JHEPreTUKU

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULbl. OTKpBITHE
o3UTpoHa. MeTo/ bl HAOIIOIEHUS U
perucTpanum dJIE€MEHTAPHBIX YaCTHULL.
Kpyrusbiii cron «®@yHnaMeHTaabHbIe
B3auMozencTBusA. EAMHCTBO
(bu3NIeCKOil KAapTHHBI MUPa»

bub6moreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3anoro nebda. Co3sesnusi,
SIpKI/Ie 3Bé3,£[BI, IIJTaHEThI, UX BUANUMOC
JBUXKCHUC. COJ’IHG‘IHaH cucreMma

56

Comnurte. ComHeuHas akTUBHOCTb.



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

UcTtounuk snepruu ConHua U 3BE3]1

57

3BE311BI, NX OCHOBHBIE
XapaKTePUCTUKU. 3BE3IBI TTIABHON
IIOCJIEI0BATEIILHOCTU. BHyTpeHHee
ctpoeHue 38&31. CoBpeMEHHbIE
MPEJICTABICHUS O IPOUCXOXKICHUHU U
sposrrori CotHIa U 3BE3.T

58

Muneunsiii [1yTe — Hamma ['anaktuka.
Tlonmosxenue u nBuxenue CoHIIa B
lNanmakruke. ['anaktuku. Y€pHbie
JBIPBI B IIpaX TaJaKTUK

59

Bcenennas. Pas0Oeranue rajakTHK.
Teopus bosbmoro B3peIBa.
PennkroBoe usnyyeHue.
MeraranakTuka

60

Hepemennbie mpo0iieMbl aCTPOHOMUUT

61

Kontponbhas padota «271eMEeHTHI
aCTPOHOMHUHU U aCTPOPUIUKID)

62

O6o006matomuii ypok. Pois ¢pusuku u
aCTPOHOMHUHU B SKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COLIMAIbHOM B
ATHUYECKOH cdepax AeaTeTbHOCTH
YyelioBeKa

63

O606maromuii ypok. Poib u Mecto
(GU3UKH ¥ aCTPOHOMUH B
COBPEMEHHOW Hay4HOMH KapTHHE MUPa

64

O6o6maromuii ypox. Posb
buzndeckoit Teopur B GOpMHUPOBAHUH




MIpeICTaBICHUIN 0 PU3NUECKOM
KapTUHE MHpa

Oo6o06maromuii ypok. Mecto
¢bu3nvecKoi KapTUHBI MUpa B 001IeM

05 pAy COBPEMEHHBIX €CTECTBEHHO- 1
HAYYHBIX MPEJCTABICHUN O IPUPOEC

66 PesepBHbIii ypok. MaruutHoe mnoie. 1
DneKTpOMarHuTHAsT UHIYKIIHS
PesepBubiit ypok. OnTrka. OCHOBBI

67 CIEIMAJIBHOM Teopun 1
OTHOCHUTEILHOCTHU
Pesepnbiii ypok. KBantoBas gusuka.

68 9HCI\ECHTBI};I::TPOHOMI/II/I u ’ 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0d1784
acTpou3uKu
OBIIEE KOJIMYECTBO YACOB I1O0 68

[TPOT'PAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






