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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YpPOBHS Ha YPOBHE CpeIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW U TPeOOBaHUI K pe3yibTaTam
OCBOCHHSI OCHOBHOM 00pa3oBaTENbHOM Mporpammsl, mnpeactaBieHHbx B OI'OC
COO, a rtaxxke ¢ yu€rom QenepanbHOil pabodeil MporpaMMbl BOCIUTAHUS |
KOHIICTIIIMU TIpenoaBaHus y4deOHoro 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 ¢usnke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-ACSATEIHLHOCTHOTO
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 Yy4e€OHBIMHM TmpeameTraMu. B Hel
OTIPEIENSIIOTCS OCHOBHBIC IIEeTW M3Y4eHHs (U3WKK HA YPOBHE CPEIHETO OOIIETro
o0pa3zoBaHus, TJIAHUPYEMbIE PE3YyJbTaThl OCBOCHUS Kypca (DU3UKHU: JTMYHOCTHEIE,
MeTarpeMeTHbIe, MpeMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no pusuke BKIIOYALT:

e ITAHUPYEMBIE PE3YJIBTATHl OCBOCHHS Kypca (Pu3uku Ha 6a30BOM ypOBHE, B

TOM YHCJI€ MPEIMETHBIC PE3YJbTATHI 110 TOJIlaM O0yUCHHUS;

e cojepkaHue yueoHoro npeamera «Du3nkay mo rojgam o0ydeHus.

du3rka Kak Hayka O HamOoJjiee OOIIMX 3aKOHAX MPHUPOJBI, BHICTYMAas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIIECTBEHHBIA BKJIAJ B CUCTEMY
3HaHUI 00 okpyskaromieMm mupe. LIKoabHBIN Kypc PU3HKU — CUCTEMOOOpa3yIOUi
JUTSl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3NYECKHE 3aKOHbI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHHUM, H3ydaeMbIX XHMHCH, OHOJIOTHeH,
¢usnueckoir reorpadueld u actpoHoMued. Mcmomp3oBaHWE W AKTHUBHOE
npuMeHeHHe (U3UYECKUX 3HAHUW  OmpeenseT XapakTep MW pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHHUsI HOBBIX MAaT€pUaJIOB C 3aJaHHBIMUA CBOMCTBAMHU M JIPYTHUX.
N3yuenne Qu3nkd BHOCUT OCHOBHOW BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAY4YHOM KapTUHBI MuUpa o0ydaromwuxcs, B (GOpMHUPOBAHUE YMEHUU MNPUMEHSITh
HAYYHBIN METO]] TO3HAHUS TP BHIMOJIHEHUU UMHU y4E€OHBIX UCCIICIOBAHUIA.

B ocHOBYy kypca ¢u3MKd I ypOBHS CpEIHEro o0Imero oOpa3oBaHUS
MOJIOXKEH PAJ HWIeH, KOTOpble MOXXHO paccMaTpuBaTh KaK MPUHIUIIBI €ro
MOCTPOCHHS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBJISIETCS JIOTUYECKU
3aBEpIIEHHBIM, OH COIEPKUT MaTepuaj U3 BCEX pa3lesoB (U3MKH, BKIIIOUAET Kak
BOTIPOCHI KJIACCUUECKOM, TaK M COBPEMEHHOMN (hU3UKHU.

Hoes cenepanuzayuu. B CcOOTBETCTBMM € HEW Marepuan Kypca (U3UKU
o0beAMHEH BOKPYr (u3Myeckux Teopuid. Beaymum B Kypce sBiseTcs
(opMupoBaHuE NPEACTaBICHUN O CTPYKTYPHBIX YPOBHSIX MAaT€pHUM, BEUIECTBE 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 M 3KOJIOTMYECKUMU IPOOJIEMAMH.

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

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

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

CucTeMHO-IesITENbHOCTHBIN MOAX0A B Kypce (U3UMKU 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 ¢u3uke oObEIUHEHBI B OOIIMI CIHUCOK YYEHHMUECKHX
NpakTHYeCKUX paboT. BoiaeneHne B yka3aHHOM MepedHe JabopaTOpHBIX padorT,
OPOBOJUMBIX JJIi KOHTPOJSL W OLEHKH, OCYIIECTBISETCA Yy4YaCTHUKAMHU
00pa30BaTENBHOrO Ipoliecca MCXOAd U3 OCOOCHHOCTEH IUIAHUPOBAaHUS MU
ocHauleHust kaOuHera Qusuku. Ilpu »3TOM oObOecrneunBaeTcss OBIaJCHUE
OOyYarOIIMMHUCS YMEHUSIMU IPOBOJIUTH KOCBEHHBIE W3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEM (DU3MYECKMX BEIMYMH M TOCTAHOBKY ONBITOB MO MPOBEPKE
IIPEJIOKEHHBIX TUITOTES.

bonpiioe BHUMaHWE yAENAETCS PEUIEHUI0 PAacYETHBIX W KavyeCTBEHHBIX
3amad. IIpu 3ToM JUIsl pacyE€THBIX 3a7a4 MPUOPUTETOM SBIISIIOTCSA 331a4M C SBHO
3alaHHOM (PU3UYECKON MOJIENbIO, TTO3BOJIAIOIINE IPUMEHATh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 pasjena Kypca, TaK U HHTETPHUPYS 3HAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISAIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEeKaHUsI (U3MUECKUX SIBICHUNW W TMPOIECCOB B OKPYXKAIOIICH
KU3HHU, TpeOyrolue BbIOOpa (PU3MUECKON MOJeNnu sl CUTYyallud MPaKTHUKO-
OpPHUEHTHPOBAHHOTO XapaKTepa.

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

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

JlaGopaTtopHoe 000pydOBaHUE JJIsi YUYEHMUECKHUX MPAKTUYECKUX padoT
dbopMupyeTcsl B BUAE TEMAaTHYECKUX KOMIUICKTOB M O0ECIIEUYMBAETCS B pacuere
OJTHOTO KOMIUIEKTa Ha JBYX OOydYamoImuxca. TeMaTHYecKhe KOMILIEKThI
71a00paTOPHOTrO OOOpPYJIOBAHUS JIOJDKHBI OBITh IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUM AHAJIOTOBBIX W ITU(POBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHUJI€ IU(POBBIX JTA0OPATOPHUIA.

OCHOBHBIMHU LIEJIIMH U3yU€HUS (PU3UKH B 00IIEM 00pa30BaHUU SIBIISIOTCS:

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

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJi€ TO3HAHUS U (popMUpOBaHUE
HCCIIEIOBATEIHCKOT'0 OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PCHHSI KAaK pe3ynbTaTa HW3YYCHHS
OCHOB CTPOEHMsI MaTepuu U (pyHAaMEHTAIbHBIX 3aKOHOB (PU3UKH;

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

e (opmupoBaHue mpenacTaBICHUN O ponu (PU3UKH IS Pa3BUTHS APYTUAX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH.

JlocTikenne »Tux 1enei oOecreunBaeTcsl pelieHueM CIeNyIoIuX 3a1a4d B

npolecce U3ydeHus Kypca GU3MKH Ha YPOBHE CPEAHEro 0011Iero oopa3oBaHus:



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

e (opMHUpOBaHUE YMEHUM TMPUMEHSATH 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
bu3znueckoil MoOnenblo, 3aJad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIILHOE
co3fanue (pU3NIecKoi MOJIeNIH, aICKBAaTHOU YCIIOBHUSM 3aJ1a4H;

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

e OBJQJCHUE METOJAMHU CAMOCTOSITEIHHOIO IJIAHUPOBAHMS U TMPOBEACHUS
bu3HUeCKNX SKCIEPUMEHTOB, aHAIN3a W HHTEPIpETaruu UH(POPMAIIHH,
OIPEAEIICHHS] IOCTOBEPHOCTHU MOJIYYEHHOI'O pe3yibTaTa;

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

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

[Ipennaraempiii B mporpamMmme 1o (QU3UKE TMepeyeHb JabopaTopHBIX U
OPAKTUYECKUX padOT SBIAETCS PEKOMEHJOBAaHHBIM, YYMTENIb JEJAeT BHIOOP
MpOBEACHUSI JIa0OPaTOPHBIX pPabOT U OMBITOB C YYETOM HHIUBUAYATIbHBIX
O0COOCHHOCTEH 00yJarOUXCHl.



COILEPKAHUE OBYYEHUA
10 KIIACC

Pa3zjnesn 1. ®u3uka U MeTOAbI HAYYHOI0 NMO3HAHUS

®usnka — Hayka o mnpuponae. HayuHble mMeTOnbl NMO3HAHUS OKPYKAKOLIETO
mupa. Posb JKCcnepuMeHTa W TeopuM B IIpOLECCE II03HAHUSA IPUPOBIL.
DKCIEepUMEHT B (PUBHKE.

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

Ponb u mMecTto Qu3nku B (OPMHUPOBAHUU COBPEMEHHON HAyYHON KapTHHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble MU UHUPPOBbIE H3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHbBIE
JTATYUKHU.

Pa3znen 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 CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABWXKeHHE. ['paduku
3aBUCUMOCTH  KOOPJAMHAT, CKOPOCTH, YCKOPEHMS, NYTH U NEPEMEIICHUSA
MaTepraabHONW TOYKU OT BPEMEHHU.

CBoboaHoe majzieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuuennoe nBuwkeHuwe. JI[BWKE€HME  MaTepHaIbHOM TOYKH MO
OKPYKHOCTH C IIOCTOSSHHOU II0 MOAYJIKO CKOPOCTBIO. YTJIOBast CKOPOCTh, JTUHENHAS
ckopocTk. [lepuon u yacrora oOpamienus. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

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

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WLIIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHHSL.

[IpeoOpa3zoBanne TBMKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyX€ U B Pa3pEKEHHOM IMPOCTPAHCTBE.

HaGntonenne aBwkeHUs Tena, OpOIIEHHOIO IMOJA YIJIOM K TOPU30HTY H
TOPU3OHTAIBHO.



N3mepenue yckopeHust CBOOOTHOTO IMaICHHUS.

Hanpasnenue ckopocTu Ipyu ABUKEHUHU 110 OKPYKHOCTH.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3ydyeHrne HEpaBHOMEPHOTO ABHMXKEHHUS C LIENIbIO ONPEIEICHUS MTHOBEHHOMN
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  ['anmunes. IlepBeit  3akoH  HeroroHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3uuuu cui. Bropoi 3akoH HbroToHa
JUIL MaTEPUAIbHON TOUKHU. Tpernit 3akoH HproTOHA 1711 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: MOAIIMIHUKH,
JBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu

SIBneHne nHepUUH.

CpaBHeHME Macc B3aMMOJICHCTBYIOIIMX TEI.

Bropoii 3akon Herotona.

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.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3ydenue aBmxeHus OpycKa Mo HaKJIIOHHOM TIOCKOCTH.



HccnenoBaHne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U
PE3UHOBOM 00pasiie, OT UX AePOpMAIIHH.

UccnenoBanne yciaoBUM paBHOBECHUS TBEPAOrO TeJld, HMEIOLIETO OCh
BpAILICHUSL.

Tema 3. 3akonvl cOXpaneHusn 6 Mexanuke

Nmmynbc MarepuanbHOM TOUKH (Teda), CUCTEMBI MaTEpPUAIbHBIX TOYEK.
Nmnynbe cuibl U U3MEHEHHE HMITYJIbCa 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 YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

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 sxcnepumenm, 1abopamoptule pabomol

N3yyenue abCOMIOTHO HEYNMPYroro yaapa ¢ MOMOIIBI0 JIBYX OJWHAKOBBIX
HUTSIHBIX MAsSTHUKOB.

UccnenoBanue cBsizu pabOThl CHUJIBI ¢ U3BMEHEHUEM MEXaHMYECKOW YHEPTrUu
TeJla Ha IIPUMEPE PACTSIKECHUS PE3UHOBOIO XKI'yTa.

Paznen 3. MoJgiekyasipHas GQU3MKa U TEPMOJAMHAMHMKA

Tema 1. Ochogbl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETUIECKON TEOPUU U MX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. duddysusa. Xapakrep IBUKEHUS U
B3aMMOJEHCTBUS YAaCTUIL BewiectBa. Mollenu CTpPOEHHMS Ta30B, XKUIKOCTEU U
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 temmeparyp
Llenbcus.



Mogaens  upeanbHoro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJISIPHO-
KMHETUYECKOW TEOpUM HJealbHOro rasza. AOCONIOTHash TeMmIiiepaTypa Kak Mepa
CpedHEeW KWHETHMYECKOW SHEPruM TEIUIOBOIrO ABWKEHUsA 4vacTul] rasa. lllkarma
temrieparyp KensBruna. 1'a3oBbie 3akoHbI. YpaBHeHue MenaeneeBa—Knanenpona.
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 YypPaBHEHUE COCTOSIHUSI UJCAIBHOTO rasa,
U30IPOLECCHI.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

Onpenenenue Macchl BO3yXa B KIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHUI
00bEMa KOMHATBI, JABJICHUS ¥ TEMIIEpaTyphbl BO31yXa B HEM.

HccnenoBaHne 3aBUCUMOCTH MEKY MapaMeTpaMu COCTOSIHUSA Pa3peKeHHOTO
rasa.

Tema 2. Ocroebl mepmoouHamuKu

TepmonnHamuueckass cucreMa. BHyTpeHHAsS dHEpPIrus TEPMOIMHAMUYECKOU
CHUCTEMBI U cIocO0bI €€ n3mMeHeHus. KonnuecTBo TemnoThl U padota. BHyTpeHHs s
SHEpPrusl  OAHOATOMHOIO  HWAEaJbHOro  rasa. Buasl  Temionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3IyUYCeHHE. Y IeIbHas TEIJIOEMKOCTh BEIIECTBA.
KonndecTBo TemnoTsl npu Temionepeaaye.

[Tonsitue 00 aauabatHom mpouecce. I[lepBblii 3aKOH TEPMOJIMHAMUKHU.
[IpumeHenre mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoieccaMm. ['paduueckas
UHTEpIpeTanus padoThl rasa.

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

TennoBele  MammHbl.  [IpuHUOMNBL ~ AEWCTBUA — TEIJIOBBIX — MAIIWH.
[IpeoOpa3zoBanus HSHEPruM B TEIUIOBBIX MamuHax. KoadduimeHnt mone3noro
nercTBus TermmoBord MammHbL Ilukn KapHo m ero xosdduimeHT moiie3Horo
JNENCTBUA. DKOJIOTMYECKHUE MPOOJIEMBI TEIIOIHEPTETUKH.



TexHudyeckre YCTPONCTBA M MPAKTUYECKOE MPUMEHEHHUE: JBHUraTelb
BHYTPEHHETO CTOpaHUsi, ObITOBON XOJOIUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3MeHeHre BHYTpEHHEW »HEpPruM Teja MPU COBEPILICHUM PadOThI: BHUIET
npoOKu u3 OYTBUIKK TMOJ] JIEMCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3¢upa B
JaTyHHOU TpyOKe MyTéM TpeHus (BUICOAEMOHCTPAITH ).

N3MeHeHne BHyTpEeHHEN SHEPIUH (TeEMIIepaTypbl) Tela IpH TEIIonepeaaye.

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 cocmoanun eeutecmea. Dazoevie nepexoovl

ITapoobpa3oBanre u KoHIeHcarus. Vcmapenne n kuneHue. AOCONIOTHAS |
OTHOCHUTENIbHAsI BJIAXKHOCTh Bo3ayxa. HacwilmeHHbld map. YaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPhl KUTIEHUS OT AaBJICHHUS.

Teépnoe Teno. Kpucrannuyeckue u amopdubie Tena. AHU30TPONHS CBOWCTB
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 HAHOMAaTePUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HAaCHIIIEHHBIX MapOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

Cnoco0bl U3MEpPEHUS BIAXKHOCTH.

HaGntonenune HarpeBaHus U MiiaBieHUs] KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaioB.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3mMepeHne 0THOCUTENBHOM BIIA)KHOCTH BO3yXa.

Pa3znen 4. DinekTpoauHaMuKka
Tema 1. dnexkmpocmamuxa
OnekTpu3auusi Tela. OJEKTpUYecKuil 3apsia. JlBa BuAa BIEKTPUUYECKUX
3apsiioB. [IpOBOJHMKYM, TUANEKTPUKU U TIOJYNPOBOJHUKHU. 3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsa.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueuHsblil 31eKTpuYecKuil 3apsi.
Onektpuueckoe rmojie. Hanpsok€HHOCTh  AnekTpuueckoro mojs.  [IpuHiun



CYIEPIIO3ULIUM DJICKTPUUYECKUX ToJiel. JIMHUM HanpsiKEHHOCTU JJIEKTPUUECKOTO
OJIAL.

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,
AJIEKTPOMETP, IJICKTPOCTATHUUECKAsl 3alllUTa, 3a3eMJICHUE AJICKTPONpUOOpPOB,
KOHJIEHCATOP, KONIMPOBAJIBHBIN arIapar, CTPYUHbIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO Y IPUHLMII IEUCTBUS DJIEKTPOMETPA.

B3anmopeiicTBue HadIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEl.

[IpoBOIHUKM B 3IIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

JIMPAEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

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

DHEPrus 3apsSKEHHOr0 KOHAEHCATOPA.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3mepenue 3neKTpoEMKOCTH KOHIEHCATOPA.

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

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

Hanpspxkenue. 3akon OMa 17151 y4acTKa LEnH.

DJIEKTPUUECKOE COMPOTUBICHUE. YEIbHOE CONPOTHUBJIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapAILICIBHOE, CMEIIAHHOE COSAUHEHNE TPOBOTHUKOB.

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

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

OJIEKTPOHHAsT ~ MPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJICHUSI METAIJIOB OT TeMIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOWCTBA ANEKTPOHHBIX ITYYKOB.

[TonynpoBOOHUKMY. CobctBeHHas " IpUMECHas IPOBOJIMMOCTh
noynpoBoAHUKOB. CBoiicTBa p—N-niepexoja. [lomynpoBogHUKOBBIE IPUOOPHI.

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



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

TexHuueckre ycTpoiCTBA M MNPAKTUYECKOE NPHUMEHEHHUE: aMIIEpMETP,
BOJITMETP, pPEOCTaT, HWCTOYHHKU TOKA, OJJIEKTPOHArpeBaTelibHble MpUOOpHI,
ANIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH AUO/,
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 COEeIMHEHNE TPOBOIHUKOB.

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

3aBUCUMOCTB COIPOTHUBIICHHSI METAJIOB OT TEMIIEPATYpPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

NckpoBoii paspsa U IpOBOJAUMOCTb BO31yXA.

OAHOCTOPOHHSSI IPOBOJUMOCTD AUOAA.

Vuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3yyeHue cMEeaHHoro COeJMHEHUSI PE3UCTOPOB.

N3mepeHne 37eKTpOABMKYILENH CHIIbI UCTOYHHMKA TOKAa U €r0 BHYTPEHHETO
COIIPOTUBIICHUSL.

Hab6monenue amekTpoiusa.

MesknpeaMeTHbIE CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce oCyHIECTBISETCS C
y4€TOM COAEpKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJI0THH, XUMHH, Teorpaduu U TEXHOIOTHH.

Meowxcnpeomemnvie nousimusi, CBA3aHHbIE C MU3YYEHHEM METOJOB HAay4YHOIO
NO3HAHUS: SIBJICHUE, HAy4HbId (akT, rumores3a, (u3MUecKas BEIMYMHA, 3aKOH,
TEopusi, HAOIIOACHNE, SIKCIIEPUMEHT, MOJEIIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHHEe CHUCTEMbl YpaBHEHUH, JUHEHHas (QyHKUus,
napalouna, runepbosa, ux rpauKkd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIUN Ha OCH KOOPJIUHAT, CJI0KEHUE BEKTOPOB.

Buonocus: mexaHu4eckoe NBIKEHUE B KUBOU mpupoze, AUPpQy3us, ocMoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BHbI TEIUIONEpPEAAUH, TEIIOBOE PABHOBECHE),
AJIEKTPUYECKUE SIBJIICHUS B AKUBOW IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEN, KUAKOCTEH M



ra3oB, JSJEKTPUYECKUE CBOWCTBA METAIJIOB, AJIEKTPOJIUTHUYECKAs] THCCOIMAIINS,
raJibBaHUKa.

l'eoepagus: BNaxHOCTb BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonoeusn: mpeodpa3oBaHHWE ABIKEHUN C UCTIOIH30BAHUEM MEXaHU3MOB,
y4éT TpEeHHS B TEXHHKE, IOIIMITHUKNA, HWCIOJb30BaHUE 3aKOHA COXpaHEHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET W JApPYrue), IBUTATEIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOMUIBHUK, KOHIUIIMOHEDP, TEXHOIOTHH
MIOJTYyYCHHsSI COBPEMEHHBIX MaTepHalioB, B TOM UHCJIE HAHOMATEepUAIOB, U
HAHOTEXHOJIOTHH, DJIEKTPOCTaTHUeCKasl 3alluTa, 3a3eMJICHHE 3JIEKTPONpPHOOpOB,
KCEPOKC, CTpYHHBIH MIPUHTED, AJIEKTpPOHArpeBaTeIbHbIC puOOopHI,
AIIEKTPOOCBETUTEIBHBIC MPUOOPHI, TaTbBAHUKA.

11 KIJACC

Pasznen 4. dinekTrpoauHaMuka

Tema 3. Maznummnoe none. IneKmpomazHUMHAA UHOYKYUUA

[ToctositHHble  MarHuThl.  B3auMOAEHUCTBHE  MOCTOSIHHBIX ~ MAarHuTOB.
MarautHoe mnone. Bekrop MarHuTHOM uHAyKuuMW. llpuHmmn cynepno3uuuu
MAarHUTHBIX MOJeW. JInHMM mMarHuTHOM WHAYKUMW. KapTuHa JIMHWKA MarHUTHOU
WHJYKIUHU T0JI NOCTOSTHHBIX MAarHUTOB.

MarauTHoe T1I0J€ TPOBOAHMKA C TOKOM. KapTuHa JHMHMH HWHIYKIUAU
MarHMTHOTO TOJIS JJIMHHOTO MPSAMOr0 MPOBOJAHUKA U 3aMKHYTOTO KOJIBI[EBOTO
MPOBOJIHMKA, KATYIIKU ¢ TOKOM. OnbIT Dpcrena. BzanmoelicTBue npoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HallpaBJICHUE.

Cuiia JlopeHnua, €€ MOJlyJib U HarnpaBieHUE. [[BUKEHUE 3apsyKEeHHOM YaCTUIbI
B OJIHOPOJTHOM MarHuTHOM nosie. Pabora cuiel JlopeHua.

SBneHne DIIEKTPOMArHUTHOM HMHAYKIMH. [lOTOK BeKkTOpa MarHMTHOM
WHIYKIMUA. OJIEKTPOABIKYIIAS CWIA HWHIAYKIUHU. 3aKOH 3JIEKTPOMAarHUTHOM
unaykuuu dapanes.

BuxpeBoe snektpuueckoe Imone. IDIEKTPOABMKYIIAs CHJIA HHAYKIHA B
MIPOBOJHUKE, TBMKYIIIEMCS TOCTYNATEIbHO B OAHOPOJIHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHnykTUBHOCTh.  SIBlIeHME CaMOMHAYKLIMH. OJEKTPOABIKYIIAA — CuUia
CaMOMHAYKIIWH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHUE: TMOCTOSHHbBIE
MAarHMWThl, 3JIEKTPOMArHUTHI, 3JICKTPOABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHI], UHAYKIITMOHHAS TI€Yb.



Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MArHUTHBIM IOJIEM.

JIvHUM MHIYKIIMA MAarHUTHOTO TTOJISI.

B3aumopenicTerue 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 pabomaol

N3ydyeHrne MarHuTHOr O 101 KaTYIIKU C TOKOM.

HccnenoBanne neMCTBUSA NOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue SBIEHUS SJIEKTPOMArHUTHON MHIYKIIWH.

Pa3nen S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHble KO1e0AHUA

Konebarenbnas  cucrema.  CBOOOIHBIE  MEXaHMYECKHE  KoJeOaHUS.
INapmonnyeckue konebanus. [lepuon, wactora, amrumatyaa u (aza KojleOaHUH.
[IpyxuHHBIN MasTHUK. MareMaTU4ecKuil MasTHUK. Y paBHEHHE TapMOHHYECKHUX
kosnebanuid. [IpeBpaiiieHre sHEPTrrUr MPYU TAPMOHUYECKUX KOJICOaHUSX.

Konebarenpubiit  koHTYp. CBOOOAHBIE AJIEKTPOMAarHUTHBIE KOJIEOaHUS B
UJealbHOM KOJeOATEIbHOM KOHTYpe. AHAJIOrUs MEXAYy MEXaHUYECKUMH U
ANEKTPOMarHuTHIMU KojeOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPrUu B UJ€ATHbHOM KO0JIEOATEIHbHOM KOHTYPE.

[IpencraBnenne o 3aTyxaronmx KoieOaHUAX. BBIHYKIEHHbIE MEXaHUYECKUE
koneOanus. PezoHanc. BeiHY)IeHHBIE 2JIEKTPOMArHUTHBIE KOJICOaHMUS.

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

Tpancdopmarop. [IpousBoacTBo, nepenaya U NOTPEOICHUE ANEKTPUUECKOM
SHEPruM. DKOJOTMYECKUE PUCKHU TMPU MPOU3BOJCTBE AjeKTpodHepruu. Kynbrypa
UCITOJIb30BAHUS 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHHE: BJICKTPUUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKa, TMHUH dJIEKTpOonepeay.

Jlemoncmpayuu

UccnenoBanre mapaMeTpoB KoiaeOaTeNbHON CHUCTEMBI (MPYKUHHBIA WITH
MaTEeMaTH4YECKUM MasiTHUK ).



Habmonenue 3aryxaromux KojaeOaHu.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmonenne pe3onanca.

CBOOOIHBIE AJIEKTPOMArHUTHbIE 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, 1abopamopHule pabomol

WccnenoBanne 3aBUCMMOCTH TIEpHUOa MajbIX KOJIeOaHUH Tpy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

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

Tema 2. Mexanuueckue u 371eKMpPOMAZHUMHbBLE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUsS pacnpocTpaHenus. Ilepuoa. CxkopocThb
pacrpocTpaHeHuss W JuiMHa BOJHBL. [lomepeyHble W MOpPOJOJIBHBIE BOJIHBIL.
Nutepdepentus u audpaxims MEXaHUIECKUX BOJIH.

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

DJIEKTPOMATrHUTHBIC BOJHBI. Y CJIOBUS U3YYCHUS JIEKTPOMATHUTHBIX BOJIH.
B3anmnas opuentanusa BekropoB E, B, V B anekTpomarautHoil BonHe. CBolicTBa
ANIEKTPOMArHUTHBIX BOJIH: OTPa)XKEHUE, MPETOMIICHUE, MOISpHU3aIs, TUPpaKius,
untepdepenius. CKoOpoCTb 3IEKTPOMATHUTHBIX BOJIH.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IpUMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMTBI pauOCBSI3U U TeNEeBUACHUS. Paninonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOUIEH CPEIbI.

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

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoCTpaHEHUE MONEPEYHBIX U TPOOJIbHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

Habmronenue orpakeHust U IpeIOMIICHUSI MEXaHUYECKHUX BOJIH.

Habntonenune nnarepdepenunn u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOI PE30HAHC.

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



WccnenoBanrie  CBOMCTB  DJIGKTPOMArHUTHBIX — BOJIH: OTpaKECHHUE,
npesioMIIeHHE, Mossipu3anus, udpakius, nHTephepeHITus.

Tema 3. Onmuka

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

OTtpakenne cBera. 3aKOHBI OoTpakeHus cBera. [locTpoeHne n3o0pakeHuil B
IUIOCKOM 3€pKaJie.

[IpenomieHue cBera. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomieHus. IlomHoe BHyTpeHHee oTpaxkeHue. IlpenenbHblii yroa IIOJIHOTO
BHYTPEHHET0 OTPAYKEHHUSI.

HMucnepcus cseta. ClioxHBIN cocTaB Oenoro ceera. L[Ber.

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

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITHUKHU.

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

HNudpakus cBera. JubdpakiuuoHHas pemérka. YCIOBHE HaOIIOICHUS
[JIaBHBIX ~MaKCUMyMOB IIpM MAJ€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TUGPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

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

Jemoncmpayuu

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

[TonnHOE BHyTpeHHEE OTpakeHne. Mozellb CBETOBOJA.

HccnenoBanne cBOMCTB N300paKeHUI B JIMH3AX.

Mopenu MuKpockomna, TeJIeCKona.

Habmonenne natepdepeHnn crera.

Habmonerne nudpakiuy cBera.

Habmronenue nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOIIbIO PU3MBI.

[Tonydenne ciekTpa ¢ MOMOIIBIO TU(PPAKIIMOHHON PEIIETKH.

HaOmronenue nonspusanuu cBeTa.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl



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

Paznesn 6. OcHOBBI CIeNUAIBHON TEOPUH OTHOCUTEJIbHOCTH
'panunbl  NPUMEHUMOCTHM  KJIACCMYECKOM  mexaHuku.  [locTynarsl
CIECIIMATIbHOW TEOPUHM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJSI CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DWHILITEHA.
OTHOCUTENBLHOCTh OJTHOBPEMEHHOCTHU. 3aMEJICHHEe BPEMEHHU U COKpalleHUE
JUTHBL.
DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MacCHI C 3Hepmeﬁ U UMITYJIbCOM pGHHTHBHCTCKOﬁ YaCTHIIbI. 9H€pFI/ISI
ITOKOA.

Paznen 7. KBantoBasi pusnka

Tema 1. dnemenmol K6AHM OGO ONMUKU

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

OTtkperTue u uccienoBanue Gororddexra. OmbiTet A. I'. CtoneroBa. 3aKOHBI
dbotoaddexra. YpaBuenue DuHmTeiHa 151 Gorodddekra. «KpacHas rpaHuna»
dbotoaddekra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHYECKOE IEUCTBUE CBETA.

TexHudyeckre yCTpOWCTBA M NPAKTHUUECKOE MPUMEHEHHUE: (POTOIIEMEHT,
doTongaTumk, coaHeyHas 6atapesi, CBETOAUO/I.

Jlemoncmpayuu

®otord(DHexT Ha YCTaHOBKE C IIMHKOBOM TIACTUHOM.

HccnenoBanue 3akoHOB BHELIHEro (poToaddekra.

CBeToauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

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

BonnoBsie cBoiicTBa 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 muHeHyaThIX CIEKTPOB U3JTYUYEHHUS.

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 uU3nydeHus. 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 OeTa-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
SIICPHOMN YHEPTETUKU. DKOJTOTMUECKUE ACTIEKTHI IAEPHON SHEPTETHUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE IO3UTPOHA.

MeTtonbl HAOMIOCHUS U PETUCTPALIUN AIIEMEHTAPHBIX YACTHII.

@yH1aMEHTaJIbHbIE B3aUMOAEHCTBUS. EMMHCTBO (pU3NUECKON KAPTUHBI MUPA.

TexHuueckue yCcTpoMCTBa U IIPAKTUYECKOE NPUMEHEHUE: JO3UMETpP, KaMepa
Bunbcona, siepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CU€TurK MOHU3HUPYIOIINX YACTHIL.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuvl

UccnenoBanue TpekoB 4acTuil (110 TOTOBBIM (hoTorpadusim).

Paspnes 8. DiieMeHTHI ACTPOHOMUM M aCTPOPUMKH

DTarnbl pa3BUTHSL 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 KJIacc —
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]. DTaIbl )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. PenmukToBOE H3nydyeHue.

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 c03Be3us1 CEBEPHOrO MONYIIAPUS U SIPKUE 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
¥ aCTPOHOMHUHU B COBPEMEHHOM HAyYHOUH KapTHHE MHpPA, poJib (U3HUECKON 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 ocyiecTBisercs ¢
Y4ETOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MAaTE€MaTHUKH,
OMOJI0THH, XUMHH, Teorpadyn U TEXHOJIOTUH.

Mesxcnpeomemnvie nonsimusi, CBSI3aHHbIE C W3YYEHUEM METOJIOB HAay4YHOTO
MO3HAHUS: SIBJICHUE, HAy4YHbIH (pakT, rumore3a, (U3MYECKas BEIMYMHA, 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 KOOPAUHAT, 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, ONTUUYECKUE SIBIICHUS B KUBOU MPUPOAE, NCUCTBUE
paauanyy Ha )KUBBIE OPraHU3MBI.

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



l'eocpagpusi:  MarHuTHBIE TIONIIOCA 3€MJIM, 3aJIeKU MArHUTHBIX  PY/I,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, ITPEACKa3aHUE 3eMJICTPSCEHUM.

Texnonocusa: JNVHUM DSJIEKTpOIEpenady, TEHEPATOpP MEPEMEHHOI0 TOKa,
3JIEKTPOJABUIATENIb, WHAYKLIMOHHAS II€4b, pajap, pPaJUuONpPUEMHUK, TEIEBU3OD,
anteHHa, TenedoH, CBY-meub, NMPOEKIIMOHHBIM ammapar, BOJOKOHHAsl OITHKA,
conHeyHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPE/IHEI'O OBHIEI'O OBPA30BAHUA

OcBoenne yueOHoOro mpenMera «®dusmka» Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBaHus (0a30BbI YPOBEHB) JOIAKHO OOECIEUUTh JTIOCTHUKEHUE CIEAYIOUTUX
JUYHOCTHBIX, METANpPEAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

[Inanupyemble pe3yibTaThl ONMUPAIOTCS HA BEAYIIME LIEJICBBIE YCTAHOBKH,
OTpaXKarolllue OCHOBHOW CYIIECTBEHHBIM BKJIAJ H3y4aeMOW IIpOrpaMMbl B
pa3BUTHE JIMYHOCTH OOYYAIOIIUXCSI, HMX CIIOCOOHOCTEH, C HCIIOJIb30BAaHHEM
obopynoBaHus 1ieHTpa oopazoBanus «Touka pocTay.

JIMUHOCTHBLIE PE3YJIBTATHI

JIM4HOCTHBIE PE3YNIBTaThl OCBOCHUS Y4eOHOTO npeamMera «Du3ukay JT0JKHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOyYarolIuxcsi PYKOBOJCTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEW MO3UIIMEN JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAllU{, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIEHHUH, COOTBETCTBYIOLIUX
TPAJUIMOHHBIM IIEHHOCTSIM POCCHUHCKOro OOIIeCTBa, PaCUIMPEHUE >KU3HEHHOTO
ONBITA W ONBITA AEATEIBHOCTH B IPOLIECCE pEANN3alUA OCHOBHBIX HAIPaBICHUN
BOCIIUTATEIIbHOU JAEATEIBHOCTH, B TOM YMUCJIE B YACTH:

1) rpasKIaHCKOro BOCIIMTAHUA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMNA 00YUaAIOMIEroCs KaK aKTUBHOTO H
OTBETCTBEHHOI'0 WIEHA POCCUICKOro OOIIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOIIEYEIOBEYECKUX T'YMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JCATEIBHOCTH B MHTEpPECAX I'PaKIaHCKOIO
o01IeCTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOW OpraHu3aluu;

YMEHHE B3aUMOJICHCTBOBATH C COLUAIIBHBIMUA UHCTUTYTaMU B COOTBETCTBUU C
uX QYHKIIUSIMU U HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIEITENbHOCTH;

2) NIaTPHOTHUYECKOTO BOCTIMTAHMS:

c(hOpMHPOBAHHOCTh POCCHUMCKOU rPa)XJaHCKOU UJICHTUYHOCTH,
NaTPUOTHU3MA;

IIECHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKEHUAM
pPOCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEICHHUS;

CIIOCOOHOCTh OILICHHWBATh CHUTYAIlMI0 UM MPHUHUMATh OCO3HAHHBIC PEIICHHUS,
OPHEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIE B
JEATENbHOCTU YYEHOI0;



OCO3HAHUE JIMYHOTO BKJIAJ1a B IOCTPOCHUE YCTOMUYUBOTO OYIYIIIEro;

4) 3cTeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOILIEHHUE K MUPY, BKIIIOYAsi 3CTETUKY HAYYHOIO TBOPUYECTBA,
npucyuiero (pU3n4ecKoil HayKe;

5) TPyA0BOr0 BOCTIMTAHUSI:

UHTEpEC K pa3InyHbIM cepaM MNpoPecCHOHANIBHON AESTENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3MKOW U TEXHUKOMN, YMEHHE COBEPIIIaTh OCO3HAHHBIN BHIOOD
Oynymiei mpodeccuu U peaan30BbIBaTh COOCTBEHHbBIC )KU3HEHHBIC IJIAHbL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHHUI0 M caMOOOpPa30BaHUIO B 00JIACTH
(Gbu3MKU Ha TPOTSKEHUHU BCEU KU3HH,

6) 3K0JIOrM4ecKOro BOCUTAHMSA:

c(hOpMUPOBAHHOCTh JIKOJOTMUYECKONH KYJIBTYpPbl, OCO3HaHUE TJIOOATHLHOTO
XapaKkTepa SKOJIOTHYECKUX MPOoOIieM;

TUTAHUPOBAHKE U OCYIIECTBIICHUE JECHCTBUI B OKPYKAIOIICH Cpeie Ha OCHOBE
3HAHUS LEJIEH YCTOWYNBOTO PA3BUTHA YEIIOBEYECTBA;

pacuidpeHue OombITa JEATeIbHOCTH HKOJOTMYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIIMNXCA 3HaHUH 1o (pu3ukKe;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMS

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUSL, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS PU3MUECKON HAYKH;

OCO3HAHHME IIEHHOCTHM HAay4YHOW JEATEeNbHOCTH, TOTOBHOCTH B IIpOIlecce
U3ydeHus: (U3MKH  OCYIIECTBJISATh  NPOEKTHYIO U HCCIENOBATEIHCKYIO
NEeSATeNbHOCTh UHANBUAYAIILHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/IbHBIE YHHBEPCAJIbHBIE YUeOHbIE HeiicTBUS
ba3oBble JJornueckue JaeicTBuA:
CaMOCTOSITeTLHO  (OPMYNIHpPOBaTh W aKTyaJIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpeAeHATh ILENU ACATEIbHOCTH, 3aJ1aBaTh MapaMeTpbl U KPUTEPUHU HX
JIOCTH KECHMS
BBISIBISITh ~ 3aKOHOMEPHOCTM M TNPOTHBOPEYHMS B  PacCcMaTpUBAEMBbIX
(OU3UYCCKHUX SBICHUSX;
pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a HMEIOIINXCS
MaTepUalbHbIX U HEMAaTEepUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBBI B JEITEIbHOCTh, OIIEHUBATH COOTBETCTBUE PE3YJILTATOB
LEJIIM, OLIEHUBATh PUCKH MOCJIEACTBUM AEATEIbHOCTH;
KOOpPJAMHUPOBATh U  BBIMOJHATH pabOTy B  YCIOBUSX  PEabHOIO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;



pa3BUBaTh KPEATHBHOE MBIIIJICHUE TIPH PEIICHUH )KM3HEHHBIX MTPOOJIEM.
Ba3oBble ucciiegoBarejbcKe 1eMCTBUSA .

BJIQJICTh HAYYHOW TEPMUHOJIOTHEH, KIIIOYEBHIMH TOHSITHUSMU M METOJIaMH
(u3NYECKON HAYKU;

BJIA/ICTh HaBBIKAMU y4EOHO-HUCCIIEA0BATEIBCKOW U MTPOCKTHOM JIEATEILHOCTH
B obOsactu (pu3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pEIIeHUS 3a/ad (HU3UUECKOTO CONEpKaHUs, MPUMEHEHUIO0 Pa3IMYHBIX
METOJIOB ITO3HAHMSI,

BJIAJCTh BHUJIAMH JCATCIBHOCTH II0 IIOJIYYCHUIO HOBOTO 3HAHHS, €Tr0
UHTEpPIpETallii, NpeoOpa3OBaHUI0 M MPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX
CUTYaIUsIX, B TOM YHCJIE TIPU CO3/IaHNN YUYEOHBIX MTPOEKTOB B 00JaCTH (DU3HKHU;

BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIC CBSI3M M aKTyallM3MpPOBATh 3aj]ady,
BBIIBUTATh TUIOTE3y €€ pelleHusi, HaXOAWTh apryMEHThI [JIs JI0Ka3aTelibCTBa
CBOUX YTBEP)KIICHHMI, 3a/1aBaTh TapaMETPhl U KPUTEPUU PEILICHHUS;

aQHAM3UPOBATh TIOJYYCHHBIC B XOJE€ PEIICHHUS 3aJaddl  Pe3yJIbTaThI,
KPUTHUYECKH OIICHUBATH UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBUSX;

CTaBUTh W (HOpMYIUpPOBATH COOCTBEHHBIE 3aJadyl B 00Opa30BaTEIbHOM
TESTENHHOCTH, B TOM YHCIIC TIPH U3yUYeHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHBATh IPHOOPETEHHBIN OTIBIT;

YMETh TEPEHOCUTh 3HaHUsA 10 (U3MKEe B MPaKTUYECKYyI0 00JIacTh
KU3ZHENEATEITbHOCTH,

yYMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC HJICH, MIPEIaraTh OPUTMHAIBHBIC TTOIXO/IBI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINUE aJIbTEPHATUBHBIC PEIICHUS.

PabGora ¢ undopmanmei:

BJIAJICTh HAaBBIKAMU TMOJydeHUs WH(poOpMaIuu (U3HUEeCKOro COACpKaHUS U3
WUCTOYHUKOB pa3HBIX THIIOB, CaMOCTOSTEIBLHO OCYIICCTBIISITH IIOWCK, aHAJM3,
CUCTEMATHU3alMI0 U HMHTEpIpeTanuio UHGOPMAIMU Pa3IUYHbIX BHJIOB U (opm
IIPEICTABIICHUS;

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAITHH;

UCIIONIb30BaTh  CpeACTBa  MH(GOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUW B PEUICHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX
3a1a9 ¢ CcOOMIoJieHHeM TpeOOBaHUN HProHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTHCHBI, PECypcOCOCpEeKCHHsS, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMaIIMOHHONW 0€30MacHOCTH;

co3/aBaTh TEKCThl (PU3UYECKOTO COJACpPKAHUS B PA3IUYHBIX (opMarax c
y4€TOM Ha3Ha4YeHHS WH(DOPMAIIUU U TIEJIEBOM ayTUTOPHUH, BHIOUpasi ONTUMATIBLHYIO
dbopMy TIpeICTaBICHUS U BU3yaJTU3AITHH.



KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe JeHCTBHA:

OCYILIECTBIATh OOLIEHHWE Ha YpokKax (U3MKM U BO BHE-YPOUHOU
NEeSATENbHOCTH;

pacno3HaBaTh NOPEANOCBUIKM  KOH(MJIMKTHBIX CUTyallui W CMsI4ath
KOH()JIUKTBI;

Pa3BEPHYTO W JIOTMYHO H3JIaraTh CBOKO TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh M MCIOJb30BaTh MPEUMYILECTBA KOMAHIHON M WHAUBUAYAJIBbHON
paboThI;

BbIOMpaTh TEMAaTUKY M METOJbl COBMECTHBIX AEHCTBHH ¢ y4€ToM OOIIMX
MHTEPECOB U BO3MOKHOCTEM Ka)/10T0 YieHa KOJIJIEKTHBA;

OpUHUMATh L€ COBMECTHOW  JESATENbHOCTH, OpPraHU30BBIBaTH U
KOOPAMHUPOBATh JIEHCTBUS MO €€ JOCTMXKEHUIO: COCTABJIATH IJIaH JEHUCTBHUH,
pacnpenensaTe poiaud ¢ y4ETOM MHEHMH YYaCTHMKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOU padOThI;

OLICHMBATh KAyeCTBO CBOEr0 BKJIAJAa M KaXIOr0 YYaCTHHKAa KOMaHIbl B
001U pe3ysbTaT 1o Pa3pabOTaHHBIM KPUTEPUSIM;

npenjaraTb HOBBIE ITPOEKTHI, OLIEHWBAaTh HWJEW C NO3ULHUU HOBU3HBI,
OpPUTMHAIBHOCTH, TPAKTUYECKON 3HAUNMOCTH;

OCYULIECTBJISITh TMO3UTUBHOE CTPATETHYECKOE TMOBEACHUE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYLIECTBJISTh IMO3HABATEIBHYIO JESITEIBHOCTh B O0OJACTH
GU3MKM W aCTPOHOMHH, BBIABJIATH MPOOJIEMBbl, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 33]1a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX U KauyeCTBEHHBIX
3aj1ad, IJIaH BBIMOJIHEHUS MPAKTUUYECKONW pabOThl ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEANOUYTEHU;

JIaBaTh OIICHKY HOBBIM CUTYaIIUsIM;

pacHIMpATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JTMYHBIX MPEIOUYTCHHUIA;

nenaTh OCO3HAHHBIM BBIOOpP, AapryMEHTUpPOBaTh e€ro, OpaTh Ha ceOsd
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO JSPYIAUIMA B 00JaCTH
(bU3UKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHB.

CaMOKOHTPOJIb, YMOLMOHAIbHBII HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb,

OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IENSIM;



BJIQJCTh HABBIKAMH  TI03HABAaTEIBHOM  pEeUICKCMM KAk  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX MPOILECCOB, HMX PE3YJbTaTOB U
OCHOBaHUII;

UCIIONIb30BaTh MPUEMBI peIIeKCUH TSI OLIEHKH CUTYaIllH, BEIOOpa BEPHOTO
pEIICHMS;

yMETh OIICHUBAaTh PUCKH W CBOEBPEMEHHO IPUHUMATH pEIIeHUS IO HUX
CHIDKCHHIO;

NPUHUMATh MOTHUBBI W apTyMEHTBI JPYIHMX TIPU aHAW3e pPe3yIbTaTOB
NEATEeIbHOCTH,

IPUHUMATH ceOsl, TOHMMAas CBOM HEJIOCTATKH U JJOCTOMHCTBA;

IPUHAMATh MOTHBBI M apryMEHTBl JPYrdX TpPH aHAJIN3E PE3yIbTaTOB
NEATEIbHOCTH,

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OIITHOKH.

B mporecce qocTmkeHUs JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHS IMPOTPAMMBI
no Qusuke IS ypOBHA CpeaHero oOmero oOpa3oBaHusl y OO0y4aromuxcs
COBEPIIICHCTBYETCS SMOITMOHAIBLHBIN UHTEJICKT, MIPEAIOIar afoIIHA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMSI, BKJIIOUYAOIIETO CIIOCOOHOCTH MMOHUMATh CBOE SMOILIMOHAIIBHOE
COCTOSIHUE, BUCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW IMOIMOHATLHOMN cephl,
OBITh YBEPEHHBIM B c€0€;

CaMOPETyJIMPOBaHUS, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE INPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJICHHE, CIIOCOOHOCTh aJalTHUPOBAThCA K
AMOIMOHAIIEHBIM U3MEHEHHSIM U IPOSIBIISITE THOKOCTD, OBITH OTKPHITBIM HOBOMY;,

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIONIECH CTPEMIICHHE K JOCTIKCHUIO IEH U
yCIexy, ONTUMU3M, WHHUIIMATHBHOCTb, YMEHHUE JCHCTBOBATH MCXOJs W3 CBOMX
BO3MOXXHOCTEH;

SMITATHH, BKJIIOYAIOIICH CIIOCOOHOCTh MOHUMATh YMOIIMOHAIBHOE COCTOSHHE
JIPYTUX, YYUTBIBATh €0 TIPH OCYIIECTBICHWHW OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPESIKUBAHUIO;

COITMAILHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BBICTPAMBATH OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemaTh KOHQIUKTHI.

IHPEIMETHBIE PE3YJIBTATHI
K xoniy obyuenus B 10 kJacce mnpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:
J€MOHCTPUPOBATh Ha MPUMEpPAx pojb U MecTOo (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B Pa3BUTHUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTHH, B TPAKTUUECKOUN AEATEIbHOCTH JIFOJEH;



YUYUTBHIBATh TPAHUIIBl TPUMEHEHHUS U3YUYCHHBIX (U3UYECKUX MOJICIICH:
MaTepHualibHasi TOUKa, MHEpIUaIbHasl CUCTeMa OTCu€Ta, abCOIMIOTHO TBEPOE TEIIO,
UJICaJIbHBIN ra3, MOJEIU CTPOCHHMS T'a30B, KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUYECKUH 3apsil PU pelIeHUU PU3NUECKUX 3aj1ay;

pacro3HaBaTh (U3UYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOpUHM CTPOCHHMS BEILECTBA U
AJEKTPOAMHAMUKHU:  PABHOMEPHOE M PABHOYCKOPEHHOE  MIPSIMOJMHEWHOE
JBIDKCHHE, CBOOOJHOE TAJE€HHUE TeJl, JBIKEHHE [0 OKPYXHOCTH, HWHEPIUS,
B3auMoziercTBrE Tel, Tuddy3us, OpOyHOBCKOE IBIKEHHUE, CTPOCHUE JKUJIKOCTEH
U TBEPABIX Tell, U3MEHEHNE 00BEMa TeJ IIPU HarpeBaHUU (OXJIAXKIACHUH), TETJIOBOE
paBHOBECHUE, UCIApEHHE, KOHAEHCAlUs, TUIABJIEHUE, KPHUCTAILIM3AlUs, KUIICHUE,
BJIQYKHOCTh BO3/1yXa, MOBBIIICHUE JABJICHUS Ta3a IPU €ro HarpeBaHUU B 3aKPHITOM
coCylle, CBSI3b MEXAY IapaMeTpaMu COCTOSIHMS ra3a B  H30IpOLECcCaXx,
ANEKTpU3alus TeJl, B3aUMOAECHCTBHE 3apsI0B;

ONKCHIBATh MEXAHWYECKOE JIBIDKCHHE, WCIIONB3Ysl (DU3WYECKHE BETUYWHBI:
KOOpAWHATA, IIyTh, IEPEMEUICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC T€Ja, KUHETUYECKAs] DHEPIHs, MOTEHUMAJIbHAs JHEPTUsl, MEXaHUYECKas
paboTa, MexaHW4YecKash MOIIHOCTh; TPH OIMUCAHWU TMPABWIHHO TPAKTOBATH
bU3MYECKUI CMBICI HMCHONB3YEMbIX BEIMYMH, MX OOO3HAYEHUS] U EAUHUIIBI,
HAaXOJIUTh (POPMYJIbI, CBSI3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEIWYUHY C APYTHUMU
BEJINYMHAMU;

OMKUCHIBATh M3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBJICHUA,
UCTIONBb3ysa (DU3MYECKUE BEIMYUHBIL: JaBJICHUE Ta3a, TeMmIepaTypa, CpeaHss
KHMHETUYECKasl SHEPTUsl XaOTHUYECKOI'0 JBIKCHHSI MOJIEKYJI, CpeIHEKBaApaTHIHAsS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSsI 3HEprusi, pabora rasa,
KO3} (OUIIMEHT TOJIE3HOTO JIEUCTBHSI TEIJIOBOTO JIBUTATENs; TPU OIMHMCAHHUH
NPAaBWIBHO TPAKTOBaTh (U3MUECKUH CMBICT HWCIOJIB3YEMbIX BEIWYWH, WX
0o0O03Ha4YeHUsI U CIUHUIIBI, HAXOAUTh (QOPMYJbl, CBS3BIBAIOIINE JaHHYIO
(bu3MYECKYI0 BEIMUMHY C IPYTUMU BeJTMYMHAM;

OMUCHIBATh U3YUEHHBIE AIEKTPUUECKUE CBOWCTBA BEILIECTBA U DJIEKTPUUECKUE
sIBJICHUS! (TIPOLIECChI), UCTIONB3Ysl (PU3NUYECKUE BEIUYMHBI: DJICKTPUUECKUM 3apsij,
AIEKTPUYECKOE MOJIE, HANPSKEHHOCTD MOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB;
Ipy ONUCAHUM TPABWIBHO TPAaKTOBAaTh (PU3WYECKUN CMBICT HUCIHOJIb3yEMbIX
BEIMYHMH, WX OOO3HAUEHUS W €IWHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTAHHYIO0 (PU3NYECKYIO BEIMUUHY C IPYTUMU BEJIMYUHAMU;

aQHAIM3UPOBATH (PU3UYECKHUE TMPOIECChl U SIBIICHUS, UCIONB3YsS (Pu3nyeckue
3aKOHBI W IPUHIUIBIL: 3aKOH BceMHUpHOTO TsAroTreHus, I, II u III 3akonbr HeroTOHA,
3aKOH COXPaHEHUsS MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS UMITYJIbCa,
NPUHIUIT CYNEPIO3UIIMA CHWJI, TPUHIIUI PABHOMPABUS HHEPIHAIBHBIX CUCTEM



0TCu€Ta, MOJEKYISIPHO-KUHETHUYECKYI0 TEOPUI0 CTPOCHMS BEIlIECTBA, Ta30BbIE
3aKOHBI, CBSA3b CPEAHENH KMHETUYECKOW SHEPTUU TEIUIOBOIO JIBUKEHUS MOJIEKYJ C
a0COJIIOTHOM TeMIlepaTypou, MEepPBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHECHHUS
ANEKTPUUECKOro 3apsna, 3akoH KyloHa, Hpu 3TOM pas3inyaTh CIOBECHYIO
(OpMYIHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAXKEHUE U YCIOBUS (IpaHULIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TIPUHIIMIBI JIEHCTBUSA MAIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; Pa3iuyaTh YCIOBHs HUX O€30MaCHOr0 KCIOJIb30BAaHUS B
IMOBCEIHEBHOM YKU3HU;

BBITIONIHATh JKCIEPUMEHTHI 10 HCCIENOBAaHUI0 (U3UYECKUX SIBICHUU H
IPOLIECCOB C HCIOJB30BAHUEM NPSIMBIX M KOCBEHHBIX HM3MEPEHUH, NPHU 3TOM
dbopmynupoBath TpoOJeMy/3ajady U TUNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIJIO0KEHHOT0 O0O0pYIOBaHHUS, MPOBOAMUTH OIBIT U
(dbopMyIHpOBaTH BHIBOBL;

OCYIIECTBIISATH MPSIMbIC U KOCBEHHBIC M3MEPECHUS (DHU3NIECKUX BEIWYWH, TIPH
3TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUs M HUCIHOJIb30BaTh W3BECTHBIC
METOAbI OLIEHKH MOTPEIIHOCTEN H3MEPEHUI;

UCCJIEIOBATh  3aBUCUMOCTH  MEXKAY  (PU3WYECKUMH  BEIMYUHAMH  C
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHHI, MPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
(¢ukcupoBaTh PE3yNbTAThl IMOJYYEHHOW 3aBUCUMOCTH (DU3UUECKUX BEIMYMH B
BU/JIE TAaOIUIl U TpadUKOB, I€TaTh BEIBOJBI IO pe3yJIbTaTaM UCCIEI0OBAHNUS,

co0oaTh mpaBuia 0€30MacHOTO TpyJa MPH MPOBEICHUM UCCIIEJOBAHUNA B
paMKax y4eOHOro OHKCIIEPUMEHTa, Y4eOHO-UCCIIEOBATEIbCKOM U IMPOEKTHOU
JESATENbHOCTU C HMCHOIb30BAHUEM HM3MEPUTENBHBIX YCTPONCTB MU J1IA0OPATOPHOIO
000py10BaHUS;

pemarh pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MUYECKOW MOJIETbIO,
UCTIONB3Ys (PU3NYECKUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHaJn3a YCIOBUA 3ada4u
BBIOMpATh (PU3NYECKYI0 MOJEIb, BBIACIATh (PU3NYECKHE BEIUYUHBI U (HOPMYIIbI,
HEOoOXOoMMbIe NIl €€ pelleHus, MPOBOAUTh PacdyEThl U OLICHUBATh PEaTbHOCTh
HOJIYYEHHOT0 3HAYEHUS (PUBNYECKON BETUUHHBI;

pelaTh Ka4eCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUUBYIO
LEMOYKY pacCYXICHUM C OMOpOM Ha H3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
buznueckue sIBICHUS;

UCIONIb30BaTh ~ NpPU  PEIIEHWH  y4eOHBIX  3aJa4  COBPEMEHHBIE
UH(pOpPMAIIMOHHBIE TEXHOJOTHH JJIs MOUCKA, CTPYKTYPUPOBAHMS, UHTEPIPETALUN
U TpeJICTaBlIeHUs Y4eOHOM M HAy4YHO-TIOMYJISIpHOM MH(OpPMAIIUHU, MOJIYYSeHHONW U3
Pa3TUYHBIX UCTOYHUKOB, KPUTHUECKH aHATTM3UPOBATH MOIy4aeMyr0 HHGOPMAIIHIO;



MPUBOAUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE TIPOIECCOB OKPYXKAIOIIEr0o MHUpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTHM;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B TMOBCEIHEBHON >XKU3HU
JUIsl o0ecriedeHus: 6€30NacHOCTU MpU OOpalEeHUU ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPONCTBAMHU, JIJISi COXPAHEHHUS 370POBBSI M COOIIOJEHUS HOPM IKOJOTUYECKOTO
MTOBEJICHUS B OKPY KAIOWIEH CPEAE;

paboTtaTh B TpyNme C BBIOJHEHUEM PAa3JIMYHBIX COIUAIBHBIX POJIEH,
IUIAHUPOBATh pabOTy TpyHNbl, PAUOHAIBHO paclpeneisTh OOSI3aHHOCTH W
IJIAHUPOBATh JAESATENbHOCTh B HECTAHAAPTHBIX CHUTYalIMSIX, aJ€KBATHO OIIEHUBATh
BKJIAJT K&KJIOTO M3 YYACTHUKOB TPYIIHI B PEIICHUE PACCMATPUBAEMOM TIPOOIEMBI.

K xoniy obyuenus B 11 kJiacce mnpeaMeTHbe pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

JIEMOHCTPUPOBATh HA MPUMEpPAX pojib U MeCTO (PU3MKU B (POPMUPOBAHHUU
COBPEMEHHOW HAaYYHOW KapTUHBI MHUpPA, B Pa3BUTUH COBPEMEHHOW TEXHUKHU H
TEXHOJOTUH, B MPAKTUYECKON AEATEIIBHOCTU IIOAECH, LIEJIOCTHOCTh U €IUHCTBO
(bu3nyuecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHHUS W3YYEHHBIX (PU3UYECKUX MOJIENCH:
TOYEUHBINA IEKTPUYECKUN 3apsl, JIyd CBETA, TOYCYHBI UCTOYHUK CBETA, SIEpHAs
MOJIeSIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOIO Sipa MpH pelIeHHH (PU3NYECKUX
3ajad;

pacrio3HaBaTh (pU3NYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB DJICKTPOJAMHAMUKHN U KBAHTOBOW (DU3UKU: SIEKTPUUECKAs TPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE IEHCTBHUS TOKA, B3aMMOJEHUCTBUE
MAarHuTOB, DJICKTPOMArHUTHAasT WHAYKUUSA, JEHUCTBUE MAarHUTHOIO TIOJA Ha
IPOBOJHUK C TOKOM M JBWXKYIIUMCS 3apsif, SJICKTPOMArHUTHBIE KOJ€OaHUS |
BOJIHBI, MPAMOJMHEWHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
uHTepdepeHnus, audpakuus ¢ MOOJsApU3alUs CBeTa, JUCIEPCHUs  CBeETa,
dotoanexkTpuueckuit 3pdekt (pororddekrt), cBeToBOE NaBiIcHUE, BOSBHUKHOBEHUE
JMHENYATOro0 CHEKTpa aroMa BOAOPOJA, €CTECTBEHHAass M HCKYyCCTBEHHas
PaIuOaKTUBHOCTB;

OMKCHIBATh W3YYEHHbIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHE, MArHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  Pa3IMYHBIX  Ccpel) |
ANIEKTPOMArHUTHBIE SIBIICHUS (TIPOIIECCHI), UCIONB3Yysl (DU3MYECKHUe BEITUYUHBI:
JNEKTPUYECKUN 3apsll, CWIA TOKA, JIEKTPUUECKOE HANPSKEHUE, DIICKTPUUYECKOE
COMPOTHUBJICHUE, PAa3HOCTh MOTEHIIMAIOB, JEKTPOJIBIKYIIAs Ccuiia, paboTa TOKa,
WHIYKLIHAST MarHUTHOrO moisi, cwia Ammepa, cwia JlopeHia, MHIYKTHBHOCTb
KATYIIKW, SHEPrusl 3JIEKTPUUYECKOr0 M MArHUTHOrO IMOJEeH, MEepHoJl M YacToTa
KoneOaHuii B KoJieOaTeNbHOM KOHType, 3apsii W CHila TOKa B Mpolecce



FapMOHUYECKUX DJIEKTPOMATHUTHBIX KoOJIeOaHWM, (OKYCHOE pacCTOSHUE U
ONTHYECKass CuUjia JIMH3bI, NPU OMHCAHUM MPABUIBHO TPAKTOBATh (HHU3MUECKUI
CMBIC]T HCIIOJIb3YEMBIX BEIUYMH, MX OO0OO3HA4YCHHs] W EIUHHIIBI, YKa3bIBaTh
dbopmyIibl, CBS3bIBAIOIIME JaHHYIO (U3UYECKYH0 BEJIMYHUHY C JIPYTUMH
BEJINYMHAMU;

ONMCBHIBATh M3YYCHHBIC KBAHTOBBIE SBIEHUS M IPOLECCHI, HCIOJIb3Ys
¢duznyueckre BEIUYMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI H
4acToTa CBETa, SHEPTUsi U UMNYJIbC (POTOHA, MEPHUO] ToJypacnaga, SHEPrus CBSI3U
ATOMHBIX SifIep, NPU ONUCAHWM TMPABWIBHO TPAKTOBATH (HUUYECKUN CMBICI
UCIIONIb3YEeMbIX BEIIMYMH, WX OOO3HAYEHUS M €IWHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONINE JIAHHYIO (U3HYECKYI0 BEIUYMHY C JPYTUMH BEITUYHMHAMH,
BBIYUCIIATH 3HAaUCHUE (PU3NYECKOUN BEITMYHNHBI,

aHAIM3UPOBATH (PU3UYECKHUE TMPOILECCHl U SIBJICHUS, UCIONB3Ys (pu3nyeckue
3aKOHBbI M MIPUHLHUIBI: 3aKOH OMa, 3aKOHBI MTOCJIEN0BATENBHOIO U MAPAIIIETBHOTO
COCOUHEHUS TPOBOJHUKOB, 3aKOH J[koyns—JIeHna, 3aKkOH 3IEKTPOMAarHUTHOU
VHJYKIMH, 3aKOH MPSIMOJIUHENHOTO pACIPOCTPAHECHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUE ODiHIITeHHa nns gororddexra,
3aKOH COXPAaHEHHUsI JHEPIUH, 3aKOH COXPAHEHUS HMMIIYJIbCA, 3aKOH COXPaHEHUs
3JIEKTPUYECKOTO 3apsiia, 3aKOH COXPAHEHHs MAacCCOBOr0 4YMCIa, MocTysaTel bopa,
3aKOH PaJIMOaKTUBHOIO pacmaja, Py 3TOM pa3iudaTh CIOBECHYIO (DOPMYITUPOBKY
3aKOHA, €ro MaTeMaTHYECKOE BBIPAKEHHWE M YCIOBHUS (TpaHUIbI, OOJIACTH)
IIPUMEHUMOCTH;

ONpPEAENATh HAMPABICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO IOJI TPOBOJHUKA
C TOKOM, cuiibl AMmnepa u cuibl Jlopenua;

CTPOMTh W OIKCHIBATh M300paKEHHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIONTHATH DKCIEPUMEHTBI TI0 HCCJICNOBAHUIO (DU3UYECKUX SBICHUA U
MPOIIECCOB C HCMOJIb30BAHUEM TPAMBIX M KOCBEHHBIX HM3MEPEHU: MPU 3TOM
dbopMmynupoBath npoOieMy/3ajady W TUIOTE3y Y4YEOHOro HSKCIEepUMEHTa,
coOHMpaTh YCTAHOBKY W3 MPEIJIOKEHHOTO OO0OpYIOBaHMS, MPOBOAUTH ONBIT U
bopMyIUpOBaTh BHIBOJIBL;

OCYUIECTBIIATh MPSAMbIe U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYUH, TIPU
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsI W HUCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLIEHKHU MMOTPEITHOCTEN U3MEPEHHU;

UCCJIE0BaTh 3aBUCUMOCTH (DU3MYECKUX BEIMYUMH C HCMOJIb30BaHUEM
OpsIMBIX U3MEPEHHIl: TMpPU HTOM KOHCTPYMPOBATh YCTAaHOBKY, (DUKCHPOBATH
pe3yNbTaThl MOTYYEHHOM 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHUJE TAOIUI U
rpaduKoB, AeIaTh BHIBOABI 10 PE3yJIbTaTaM UCCIICIOBAHMUS;



coOJII01aTh MpaBuiia 0€30MaCHOr0 TpyZAa MPU MPOBEACHUU HUCCIEAOBAHUI B
paMKax y4eOHOTrO OHKCIIEPUMEHTa, Y4eOHO-HCCIIEOBATEIbCKON W MPOEKTHOMU
JESITENIbHOCTA C HCIOJB30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB M J1aOOpPaTOPHOIO
000py10BaHUS;

pemarb pacy€THhle 3aJaud C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCTIONB3Ysl (PU3MUECKUE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHAIN3a YCJIOBHS 3a/1auu
BBIOWpATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEIUYUHBI U (HOPMYIIHI,
HEOOXOJIMMbIE NIl €€ pelleHUs, NPOBOAUTh PAcCUE€Thl M OLICHUBATh PEATbHOCTb
NOJTyYEHHOT'0 3HAUeHUSI PU3NYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIE 33/1aUl: BBICTPAUBATh JOTUYECKU HEMPOTUBOPEUUBYIO
LENOYKY PpacCyXJEHUI C ONOpOd Ha H3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBJICHNUS;

UCIIONIb30BaTh ~ MpPU  PELIEHMH  y4eOHBIX  3aJa4  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIH
¥ TIPEJICTaBIICHUs Y4eOHOW W HAyYHO-TIOMYJISIPHOW MH(POPMAIIUU, TTOTYIECHHON W3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOIYYaeMYI0 HH(OPMALIHIO;

OOBSCHATh MPUHIMUIBI JEHCTBUS MAalluH, NPUOOPOB M TEXHUYECKHUX
YCTPOWCTB, pa3iuyaTh YCJIOBUS UX O€30MaCHOTO HCIOJIb30BaHUS B MOBCEAHEBHON
KU3HU;

MPUBOAUTH MPUMEPHI BKJIAJ]a POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXKAIOIIET0 MHUpa, B PAa3BUTHE
TEXHUKU U TEXHOJIOTHUM;

UCIOJIb30BaTh TEOPETHYECKHE 3HAHMS MO (PU3MKE B MOBCEIHEBHOM KU3HU
JUIsl obecriedeHusi 0€30MacHOCTU MpU OOpaleHUuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPONCTBAMHU, ISl COXPAHEHHUS 370POBbsSI M COOJIOJEHUS HOPM DKOJIOTHYECKOTO
MTOBEJICHUS B OKPY KAIOIIEH CPEAE;

paboTtaTh B TpyNme C BBIIOJIHEHUEM PAa3JIMYHBIX COIMAIBHBIX PpOJIEH,
IUIAHUPOBATh pabOTy TpyHNbl, PAUOHAIBHO paclpeneisTh OOSI3aHHOCTH W
IUIAHUPOBATh AEATENBHOCTh B HECTAHAAPTHBIX CUTYALUSAX, aJI€KBATHO OLICHUBATH
BKJIAJl K&KJIOT0 U3 YYACTHUKOB IPYIIIBI B PEILIEHHE 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/JAbI HAYUYHOI'O ITO3HAHUS
bu6nuorexa [IOK
1.1 ®u3nKa U METOJIbl HAYYHOTO TO3HAHHUS 2 httos:/m.edsoo.ru/7fALbF72
Hroro o pazgeny 2
Paznen 2. MEXAHUKA
bubmuorexa [IOK
21 Kunematitka > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
22 Auaniia ! https://m.edso0.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 MOJIEKYJISIPHO-KMHETHYECKOM 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




Hroro no pazueny 24
Paznen 4. DJIEKTPOAUHAMUKA
bubmuorexa [IOK
41 UICKTPOCTATHKA 10 https://m.edso0.ru/7f41bf72
[locTostHHBIN neKkTpudecKkuil TOK. Toku B bubnmoreka [IOK
4.2 12
pa3IMYHBIX Cpeniax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHoe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/1esi0B U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Paznen 1. 9JIEKTPOANHAMUKA
MarunuTtHOe noje. IeKTpOMarHuTHast bu6mmoreka [IOK
11 11 1 3
WHYKUUS https://m.edso0.ru/7f41c97c
Hroro no pazueny 11
Pa3nen 2. KOJIEBAHUSI U BOJTHbBI
21 MexaHu4eCKHUE U JIEKTPOMArHuTHbBIE 9 1 bu6muoreka [IOK
' Kosiebanust https://m.edso0.ru/7f41c97¢
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

Pasnea 3. OCHOBBI CIIEIITMAJIBHON TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI cTIeIIMAIBHON TEOPUH 4 1 bu6mmoreka [IOK
' OTHOCHUTEJILHOCTH https://m.edso0.ru/7f41c97¢
Htoro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuotexa [JOK
41 DJIeMEHTHI KBAHTOBOW ONTHKHU 6 htts://m.edsoo.ru/7f41c97c
4.2 CrpoeHue aToMa 4 bubnuorexa LIOK




4.3 AToMHOE PO 5

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

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

Wroro no pazneny 15

Pasnea S. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKHU

5.1 DneMEeHTBl aCTPOHOMHUU U aCTPOPU3UKU 7

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

Hroro no pazneny 7

Pa3nea 6. OBOBIIAIOIIEE IOBTOPEHHUE

but6mmoreka [IOK
6.1 Obobuaioutee noropente 4 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
PezepBHOoe Bpemsi 3

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68




HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Kosn4vecTBo yacoB DJIeKTPOHHbIE
Ne ara uudposBbie
Tema ypoka Konrtpoasnbie | IIpakTnueckue A op
n/n Bcero u3yuyeHusi  oOpa3oBaTeSibHbIE
padoTsI padoThbI
pecypchl
®dusuka — HayKa O PUPOJE.
1 Hayunrbie MeTZK bl HOEHapHI/IH 1 bubamorera LOK
i A https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIEero Mupa
Ponb 1 mecTo dusuku B
5 (hopMUPOBAHUN COBPEMEHHOM 1 bubnnorexa [IOK
HAy4YHOU KapTHHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTHYECKON JAESITENbHOCTH JTIO/ICH
MexaHnndeckoe ABMKCHHUE.
OTHOCHTEIFHOCTh MEXaHHIECKOTO bubnuoreka [IOK
3 1
nBmxkenus. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHue
4 PaBHOMEpHOE TIPSIMOJIMHEHOE 1 bubnmoreka [JOK
JBMOKEHHE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPSMOJIMHEWHOE 1 bubnuorexa [IOK
JIBUKECHUE https://m.edsoo.ru/ff0c372e
5 CBoOomHOe masieHne. Y CKopeHue 1 bubmuorexa [IOK
¢BOOOIHOIO MalCHUSA https://m.edsoo.ru/ff0c39cc
KpusosmHeliHOE nBUKEHUE.
7 JIBrm>keHrne MaTepuaabHON TOYKH T10 1 bubmorexa LIOK
P https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Tpunnun otHocutensHOCTH ["anmuies. 1 bubmuoteka [IOK




HuepunanbHble CUCTEMBI OTCYETA.
Ilepssriit 3akoH HeroTOHA

https://m.edsoo.ru/ffOc3be8

Macca Tena. Cuna. [Ipunnun

9 CyIIepno3ulny cuil. Bropoil 3akoH bubmorexa LHOK
yrep H ' p . https://m.edsoo.ru/ff0c3be8
HproTOHa 17151 MaTepraIbHOW TOUYKH
Tpetwuii 3akon HeroToHa 1y1st bubnunorexa LIOK

10
MaTepUalbHbIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEeMUPHOTO TsArotenus. Cuna

11 TspkecTd. IlepBasg kocMHuUeckas bubmorexa [IOK

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

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnnoreka [IOK
Tela https://m.edsoo.ru/ff0c3el18
Cuna tpenus. Ko>ddumuenrt tpenns.

13 Cuita Zin OTI/IBJ‘IeI-(IbI/qu){ npu BI/I)I:(CHI/II/I bubmorexa [OK

p pua https://m.edsoo.ru/ff0c3f76
TeJIa B )KUIKOCTH WIN rase
[locTynarensHoe U BpalaTeaIbHOE

14 JBUKEHHE a0COIOTHO TBEPAOTO TEa. bu6mmorexka [IOK
MowmeHT cuibl. Ilnedo cuitel. YciaoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TENA
HMMiynec MaTepuanbHOU TOUKH,

15 CHUCTEMbI MAaTEPUAIIBHBIX TOYEK. bubnuotexa [IOK
Nmnynbe cunbl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE JBMKEHNE
Pabora 1 MOIITHOCTE CHIIEL.

16 Kunernueckas s3neprus MaTepuaibHON bu6muoteka LIOK
Touku. Teopema 00 U3MEHEHUHN https://m.edso0.ru/ff0c4502
KHHETHYECKOW SHEPT U

17 [ToreHuunanbHast SHEPTHUS. bubnnorexa [IOK




[ToreHuunanbpHast S3HEPTUS YIIPYTO
nedopMupoBaHHOM MPY>KUHBI.
[TorennmanpHas SHEPTHS TeNa BOIU3U
MOBEPXHOCTU 3eMITH

https://m.edsoo.ru/ffOc461a

18

[ToTeHMaNbHBIC U HETIOTCHIIUAIBHBIC
cuibl. CBsI3b pabOTHI
HCIMOTCHIINAJIBHBIX CHUJI C USMCHCHUECM
MEXaHUYECKOU OHEPruu CUCTCMEI TCII.
3aK0H COXpaHEHUS MEXaHUYECKOM
SHEPrHH

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

19

20

JlaGopaTtopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHITBI C
U3MEHEHHEM MEeXaHMYECKOW YHEPTUu
TeJa Ha IPUMEpE PACTIKESHHS
PE3UHOBOTO KIyTa»

KonTtponbHas paboTa o Teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXPaHECHHS B MEXAHHUKE)

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

21

OcHOBHBIE TOJIOKEHUS MOJIEKYISPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. Auddysus

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

22

XapakTep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIESCTBA.
Mopenu cTpoeHus ra3oB, )XUAKOCTEH
U TBEPIBIX TEN

23

Macca monekyi. KonngyectBo
BeniecTBa. [locrossHHas ABoraapo

24

TemnoBoe paBHOBecue. TemnepaTtypa
u e€ u3mepenue. lllkana remneparyp




Lenscus

Hneanpusiii raz 8 MKT. OcHoBHOE

bubmuorexa [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 cpeaHell KHHeTUYECKOW DHEPTUH bubnmoreka [JOK
JIBUJKEHHSI MOJIEKYJ. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona
27 3axoH JlanpToHa. ['a30BBIC 3aKOHEI
JlabopaTtopHnas pabota
)8 «HccnenoBanre 3aBUCUMOCTH MEKIY
napamMeTpamu COCTOSTHUS
Pa3peKEHHOTO Ta3a
29 N3onporuieccrl B uaeaqibHOM ra3e u ux bubmuorexa [IOK
rpaduyecKoe IpeICTaBICHUE https://m.edsoo.ru/ff0c570e
BnyTtpenHss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
crocoObl e€ n3meHeHus. Komamuectso bubnuotexa [IOK
30
TEIJIOTHl U paboTa. BHyTpeHHss https://m.edsoo0.ru/ff0c5952
SHEPrus OTHOATOMHOTO HJICATbHOTO
rasa
31 Buasl Tenionepenaun bubmorexa LHOK
https://m.edso0.ru/ff0c5c36
VY nenpHasi TEMIOEMKOCTh BEIIIECTBA.
but6mmoreka [JOK
32 KonudaecTBo TEIIoThl Mpu
. https://m.edso0.ru/ff0c5¢c36
Teruionepenade. AauadaTHbIA MPoIecc
33 IIepBblil 3aKOH TEPMOAVMHAMUKHU U €TI0 bubnnoreka [IOK
NPUMEHEHUE K U30MPOIIECcCam https://m.edsoo.ru/ff0c5efc
34 HeobpatumocTs miporieccoB B bubmuorexa [JOK




npupojae. Bropoii 3akoH
TEPMOJTUHAMUKH

https://m.edsoo.ru/ff0c6230

[Tpunuun aevicteus u KII TermoBoi

bu6numoreka [IOK

35 MaIlUHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KITJI
37 Dxonornyeckue npooaemMsbl
TETUIOIHEPTETUKH
38 O6o6maromuii ypok «MomnekysipHast bubnmoreka [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKHI https://m.edso0.ru/ff0c6938
KonTponbHas pabota no teme
39 «MonexynsipHas ¢puznka. OCHOBBI bubmmorera LOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooOpa3oBaHue 1 KOHICHCAIIHS. bubnmoreka [JOK
Ucnapenue u kunexnue https://m.edsoo.ru/ff0c63b6
AOCoIOTHAsI 1 OTHOCUTEIbHAS
41 BJIQXKHOCTh Bo3Ayxa. HachlleHHbIi bubamorera LOK
AY%a. = https://m.edsoo.ru/ff0c64d8
nap
Trépnoe teno. Kpucrannuueckue u
42 aMmopdHbIe Tena. AHU3OTPOIIUS bubnnoreka [JOK
CBOMCTB KpucTayios. Kujakue https://m.edsoo.ru/ff0c65f0
Kpuctayyibl. COBpeMEHHbIE MaTePUAIIbI
[TnaBnenue M KpUCTaIIU3ALIMSL.
43 VY aenbHas TEIUIOTA IJIaBICHUS bubamorexa [IOK
' https://m.edsoo.ru/ff0c6708
CyOnmumarust
bu6nuorexa LIOK
44 YpaBHeHHE TEIIOBOTO OanaHca httos:/m.edsoo.ru/ff0c6820
45 DJieKTpHU3anus Tei. DNEKTPUIECKUN bubnmnoreka [JOK

3apsa. J{Ba BUIA SJIEKTPUUECKHUX

https://m.edsoo.ru/ffOc6bcc




3apsa10B

[TpoBOOHWKY, AUINEKTPUKHU U

46 [IOJIYIIPOBOTHUKH. 3aKOH COXPaHEHUS bubmuorexa [IOK
YHpOBOA ' p https://m.edsoo.ru/ffOc6bcc
AIIEKTPUYECKOTO 3apsaa
B3aumoneiictBue 3apsioB. 3aKoH
47 Kynona. To4yeuHbIi 31€eKTpUIECKUN bubmmorexa [TOK
Y ) p https://m.edsoo.ru/ffOc6ced
3apsin
Hanpsyk€HHOCTB 3JIEKTpUYECKOro
48 noJist. [IpuHnun cynepnozunun bubmmorexa [IOK
AJIEKTPUYECKHX NoJed. JInnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaboTa cui 31eKTpoCTaTHUeCKOro
49 nons. ITorenmman. Pa3HocTs bubmorexa [OK
’ HHaiL https://m.edsoo.ru/ff0c6f00
[IOTEHIINATIOB
[IpOBOIHUKN U OUDIIEKTPUKHU B
50 3J1peKT OCTATUYECKOM HOI?IG bubmmorexa [OK
p ) https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi MpOHUIIAEMOCTh
bu6nmoreka [IOK
51 DnexkTpoéMmkocts. KoHIneHcaro
P a1 p https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTD IIIOCKOTO
52 KOHEHCATOpa. DHEPrUs 3apsKEHHOT'O bubmmorexa [OK
A pa. p p https://m.edsoo.ru/ff0c72c0
KOH/ICHCATOpa
53 JlabopaTtopHast pabota "H3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIIMT AEHCTBUS U IPUMEHEHUE
54 KOH/ICHCATOPOB, KOTTMPOBAILHOTO

amnmapara, CTpyHHOTO pUHTepa.
DJIEKTPOCTATUYECKAs 3alUTA.




3azemMIIeHHe AJIEKTPONPUOOPOB

55

DNEeKTpUYECKUH TOK, YCIOBUS €ro
cyuiectBoBaHus. [IoCTOSHHBIN TOK.
Cuia Toka. Hampsixenue.
Conporusnenue. 3akon Oma jist
y4acTKa Ienu

56

[TocnenoBarenbHOE, TAPAIEIBHOE,
CMeIlIaHHOE COeIMHEHHE
npoBoJHUKOB. JIJabopaTropHas paboTa
«M3ydyeHne cMenaHHOro COeUHEHNS
PE3UCTOPOB

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

57

PaboTa 1 MOITHOCTB IMEKTPUUECKOTO
ToKa. 3akoH J[xoyna-JIenna

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

58

3axon OMa AJis MOJTHOM (3aMKHYTOM)
anexTpudeckoy nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«M3mepenne D/IC ncrouHuka TokKa u
€ro BHYTPEHHETO COMPOTUBIICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTPOHHAS MTPOBOAMMOCTD TBEPIBIX
METAJUIOB. 3aBUCHUMOCTD
COTPOTHBIICHUS METAJJIOB OT
Temmeparypbl. CBEpXIPOBOAUMOCTh

60

DJIEKTPUYECKUIN TOK B BAKyyMe.
CBo¥CTBa 2JIEKTPOHHBIX MyYKOB

61

[MomynpoBOTHUKH, UX COOCTBCHHAS U

IIpUMeCHas MpoBoauMocThb. CBoiicTBa

p—n-nepexoxaa. [lonmynpoBogHUKOBEIE
IPUOOPHI

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




DJIEKTPUYECKUI TOK B paCTBOpaxX U

pacIuiaBax 3JIEKTPOJIMTOB. bub6mmoreka LIOK

62 1
DIIEKTPOAUTHYECKAS JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DneKkTponau3
DJIEKTPUUYECKUI TOK B ra3ax.

63 CaMOCTOSTEeITbHBINA U 1 bubmuorexa [IOK
HECaMOCTOATENbHBIN pa3psal. MonHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnekTpuueckue mprudopsl 1

64 YCTPOMCTBA U UX MPAKTUIECKOE 1 bubnmoreka [JOK
npuMmeHenue. [IpaBuina TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O6o0mmaromuii ypok 1 bubnmoreka [JOK
«OIIEKTPOAMHAMUKA https://m.edsoo.ru/ff0c88be
KonTponbHas pabota no teme
«Inexrpocrartuka. [locTossHHBIN bubnnoreka [JOK

66 . 1
aneKkTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

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

68 PesepBHelil ypok. O000IIarONIHiA YPOK 1 bubmuoteka [IOK
o remam 10 kacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME




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

B3auMoJieiicTBHe. MarHutHoe 1ojJie. bubmuorexa [JOK

1 . 1
Bexktop MaruuTHOM MHAYKUKH. JIMHUM https://m.edsoo.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/ff0c9ac0
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 MarHuTHOM uHaykuuu. I1C 1

WHIYKIMU. 3aKOH 3JIEKTPOMAarHuTHON




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

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

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

12

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

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/ff0ch820




OJICKTPOMArHuTHBIC KoJIeOaHMs B
nacaaibHOM K0JIEOATEIIEHOM KOHTYPC.
Ananorus MCKAY MCXaHUYCCKHUMHU U
QJICKTPOMAriuTHBIMHA KOoJIeOaHUSIMH

15

®opmyna TomcoHa. 3akoH
COXPAHEHHS JHEPTUU B UI€ATBHOM
K0J1e0aTeIbHOM KOHTYpE

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

16

IIpencraBnenue o 3aTyxaromux
KonebaHusx. BoiHyX/1eHHbIE
MexaHu4eckue kosedbanus. Pe3onanc.
BbIHYXI€HHBIE 2JIEKTPOMAarHUTHBIE
KoJIeOaHUs

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

17

Ilepemennslil Tok. CHHYCOUAAIBHBIN
IEpEMEHHBIN TOK. MOITHOCTH
[IEPEMEHHOI0 TOKa. AMIUTUTYJHOE U
JICUCTBYIOLIEE 3HAUYEHHUE CUJIbI TOKA U
HaNpsHKEHUS

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

18

Tpanchopmarop. [IponsBoactao,
nepenayda v norpedieHne
JJEKTPUYECKON SJHEPTUU

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHUE JIEKTPUYECKOr0 3BOHKA,
reHeparopa epeMeHHOro ToKa,
JMHUHN 3JIeKTponepeaay

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

20

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




MexaHuyeckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTtb

bubmuorexa [JOK

21
pacnpoCTpaHEHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tomepevnblie 1 MPOOILHBIC BOTHBI
29 3Byk. CkopocTb 3ByKa. ' poMKOCTB bubmmorexa [LIOK
3ByKa. Beicota ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNIeKTPOMArHUTHBIE BOJHBI, UX
23 cBoiicTBa U ckopocTs. [llkana bubmmorera [IOK
P ' https://m.edsoo.ru/ffOccfe
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 [IOK
p L p https://m.edsoo.ru/ff0cd4e0
n300pakeHUI B TUIOCKOM 3€pKaJie
[Ipenomnenue ceera. [lonnoe
28 BHYTpeHHee oTpaxeHue. [IpenenbHblit bu6mmoreka [JOK
YI0JI IOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaXKEHUS
29 JIaGopatopHas pabota «/3mepeHue bubmmoreka [IOK
TOKAa3aTes MPEIOMIICHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [TocTpoeHne n300pakeHMIA B bu6mmoreka [JOK




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 bu6morexa IIOK
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
HMMITYJIbCOM. DHEPTHUSI TIOKOS
Konrtponsnas padora «OnTuka.
. but6mmoreka [IOK
39 OCHOBBI CTICTIHATBHONU TEOPHH

OTHOCHUTCIBHOCTHM))

https://m.edsoo.ru/ffOcf6f0




®otonbl. Popmyina [lnanka. Dueprus

bu6mmoreka [IOK

40
Y UMIYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIET0BAHUE 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 rpanunia» hotorddexra
Jasnenue ceeta. OnbiThl [1. H.
43 Jlebenera. XuMuueckoe JIeHCTBHE bubmmorexa [IOK
slena. g 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 LIOK
pPopa o p t https://m.edsoo.ru/ffod091a
[Inanerapnast MoJiesIb aTOMa
bub6moreka [IOK
47 I1 b
OCTYIATRL Opd https://m.edsoo.ru/ff0dOafa
Nznydyenue u nmornomieHne GOTOHOB
48 I H);IIC exoje aTOMEIlH co H(()?"O OBHS bubmmorexa LIOK
P pexo . A P https://m.edsoo.ru/ffOdOafa
SHEPTUU Ha PYTroi. Bumbl criekTpoB
BomnHoBrIe cBoOiicTBa yacTull. BoiaHEBI
. bubmuorexa [JOK
49 ne bpoitns. KopryckynspHo-

BOJIHOBOM Jyanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8




BBIHYXXICHHOC U3TTYUYCHUC

50

OTkphITHE paTuOaKTUBHOCTU. OTBITHI

Pesepdopaa mo onpezneneHuio cocrasa

PaaAUOAaKTUBHOI'O U3JTYUCHUA

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

51

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

52

OTKpbITHE TPOTOHA U HEUTPOHA.
N3oronsl. Anbha-pacma.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. I'amma-u3nydeHue

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
(bU3UYIECKO KapTUHBI MUPa»

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

55

Bun 3Bé3nnoro He6a. Co3Be3nus,
flpKI/Ie 3Bé3I[I)I, IITaHETBI, UX BUIUMOC
JBUXKCHUC. COJIHG‘-IHaﬂ CHUCTCMaA

56

Comnnaue. CoiHeUYHast aKTUBHOCTb.
Hctounuk sHeprun CosHIa U 3BE311




57

3BE3/1bl, UX OCHOBHBIE
XapaKTEePUCTUKH. 3BE3IbI TIABHOM
MOCJIe10BaTeNIbHOCTU. BHyTpeHHee
cTpoeHue 3BE311. COBpeMEHHbIE
MPEACTABICHUS O MPOUCXOKACHUU U
sporronny CoJtHIA U 3BE3

58

Mneunsiii [IyTe — Hama ['anakTuka.
Ilonoxenne u npuxenue CosHIa B
lNanakruke. ['anaktuku. Y€pHbie
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
npeACcTaBiIeHUH 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




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

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



