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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YpPOBHS Ha YPOBHE CpeIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHHH U TpeOOBaHUIl K pe3yibTaTam
OCBOCHHMSI OCHOBHOH 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COO, a Takxke c ydé€roMm (QenepanbHON paboueil MmporpamMMbl BOCIHUTAHHS U
KOHIIETIIIUK TpernoaaBaHust yueOHoro mnpenmera «®Pusnka» B o0Opa3oBaTeNbHBIX
OpraHu3anusix Poccurickon Oenepanuu, pean3yIommx OCHOBHBI€
00pa3oBaTeIbHbIE POrPAMMBI.

Conepxxanue mnporpamMmsl 10 (U3MKE HANpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommxca 10-11 kmaccoB mpu
oOydeHnn ux ¢usznke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-ACSATEIHLHOCTHOTO
noaxoxaa. IIporpamma no ¢usuke coorBerctByeT TpeboBanusiM GI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, IMPEIMETHBIM M METANpeIMETHBIM pe3yibTaTaM
o0yueHus, a TaKK€ YYUTHIBAET HEOOXOIMMOCTb pEaIU3aLUU MEKIPEIMETHBIX
CBA3€H (PU3MKU C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMM MpeameTraMu. B Hel
OIPENENSAIOTCS OCHOBHBIE LIENM M3Y4YEHHs] (PU3UKU HA YPOBHE CPEIHEro OOLIETro
o0pa3oBaHusl, TUIAHUPYEMbI€ PE3yJIbTaThl OCBOEHUS Kypca (PU3MKHU: JTUYHOCTHBIE,
MeTarpeaMeTHbIe, MpeaMeTHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no pusnke BKIIOYAET:

eIUJITAHUPYEMBIE PE3yJbTaThl OCBOCHHS Kypca (PU3MKU Ha 0a30BOM ypOBHE, B
TOM YHCJIEe IPEIMETHBIE PE3YyIbTAThI IO TOAaM 00yUYEHHUS;

ecoziepkanue yueoHoro npeamera «dusuka» no rogam 00yyeHus.

du3rka Kak Hayka O HamOosiee oOmMX 3aKOHaxX MPUPOJIbI, BBICTyHAas B
KayecTBE y4eOHOro MpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromieMm mupe. LIIKoabHBIN Kypc PU3HKU — CHCTEMOOOpa3yOUi
JUIs. €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHbI
JeXaT B OCHOBE TIPOILIECCOB M SBJICHUM, H3ydyaeMbIX XHMHUEH, OuoJorue,
buznueckord reorpadueld W acTpoHOMHEH. lcmonb3oBaHWE M AKTHBHOE
OpUMEHEHUE (U3NYECKUX 3HAHMW  ONpeAeNseT Xapakrep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOIMH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCa, NOJIy4EHHs] HOBBIX MATEPHAJIOB C 3aJaHHBIMU CBOWCTBAMHM U JIPYTHX.
N3yuenne Qusznku BHOCUT OCHOBHOM BKJIaJ B (POPMUpPOBAHHE €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa OO0y4aroumxcs, B (OPMHUpPOBAHUE YMEHUI NPUMEHSTH
Hay4YHbI METOJ] IIO3HAHUS [IPU BBIITOJHEHUU UMM YUE€OHBIX HCCIIEA0BaHUM.

B ocHOBy kypca (usuku 1y ypoBHS CpeAHEro ooiiero oOpa3oBaHUs
IOJIOKEH PSAJ HMAEH, KOTOpbIE MOXKHO pPAacCCMAaTpUBATh KakK IPUHLUIIBI €ro
MOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SIBISIETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COJEPKUT MaTepUaj U3 BCEX pa3lesioB (U3MKH, BKIIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (PU3HKHU.

Hoesn eenmepanuzayuu. B cooTBETCTBUM C HeEMl Marepuan Kypca (GU3HKH
o0beaMHEH BOKpYr (Qu3nueckux Teopuid. Beaymum B Kypce sBisieTcs



dbopMHUpOBaHUE TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzauus Mpeanojaraer HCMoIb30BaHHE
T'YMaHUTAPHOTO TOTCHIHMATIAa (HU3UIECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
¢buzuku ¢ pa3BuTMeM OOIIECTBA, a TaKkKe C MHPOBO33PEHUECKHMH,
HPABCTBEHHBIMH M 3KOJIOTHUYESCKUMU TIPOOJIEMaMH.

Hoess npuxnaomoit  manpasenennocmu. Kypc ¢dusukm npeamnosiaraer
3HAKOMCTBO C IIUPOKUM KPYIOM TEXHMYECKHX M TE€XHOJIOTMYECKUX MPHUIOKEHUN
W3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes osxonocuzayuu peanusyercss TOCPEACTBOM BBEICHHUS DIIEMEHTOB
CoNlep)KaHMs, TIOCBAIIEHHBIX OKOJOTHYSCKUM TMpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHWKHA M TEXHOJOTHUM, a TaKXKe OOCYKICHUS
po0JIeM palioOHAIBHOTO MPUPOIOTIOIB30BAHMS M 9KOJIOTMYECKOU O€30MacHOCTH.

CrepxHEBBIMHU JJIEMEHTaMHU Kypca (PU3UKH Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHus SBISAIOTCS (U3UUecKue Teopur ((popMHUpOBAHUE MPEACTABICHUN O
CTPYKTYpPE MOCTPOCHHS (PU3NUECKON TEOPHUH, POJU (QYHIAMEHTAIBHBIX 3aKOHOB U
NPUHIINIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O TPHUPOAE, TPaHUIAX
NPUMEHUMOCTH TEOPHUH, Jii OINUCAaHUS €CTeCTBEHHO-HAYYHBIX SIBICHUU U
IIPOIIECCOB).

CHUCTeMHO-AESITENIbHOCTHBIN MOAX0/ B Kypce (U3HKH pealu3yeTcs Mpexe
BCEro 3a CUET OpraHU3alld SKCIIEPUMEHTAIHLHON JEITETbHOCTH O00YYarolImxcsl.
Jlnst  Ga3oBoro ypoBHS Kypca (U3MKA — OTO WCIOJIB30BAHHE CHCTEMBI
(GpOHTANTBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB M JIa0OpaTOpHBIX pPadoT,
KOTOpbI€ B mporpamme 1o (usuke oObEIUHEHBbI B OOIIUN CIHCOK YUEHHUYECKUX
NPaKTHYECKUX PaboT. BhiieneHne B yka3aHHOM IepedHe J1abopaTopHBIX pador,
NPOBOJUMBIX JIJII KOHTPOIS W  OILEHKH, OCYIIECTBISCTCS YYaCTHUKAMMU
0o0pa3oBaTeIbHOIO TMpollecca MCXOJd U3 OCOOCHHOCTEH IJIAaHUPOBAHUS U
ocHamleHus kabunera ¢usuku. Ilpu »3TOM oOecmeunBaercss OBIaZcHUE
OOYYarOIIMMHUCST YMEHUSMH TPOBOJUTHh KOCBEHHBIC W3MEPCHUS, HWCCIICIOBAHUS
3aBUCUMOCTEH (M3MYECKMX BEIMYUH M TOCTAHOBKY ONBITOB IO TPOBEPKE
NPEIJI0’KEHHBIX TUIIOTES.

bonpiioe BHUMaHWE yOENsSeTCS PEHICHUIO PAcYETHBIX W KadeCTBEHHBIX
3anay. [Ipu aTOM UIst pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIIIOTCS 3a/laydl C SIBHO
3aIaHHON (DU3UIECKON MOJIETBIO, TIO3BOJISIONINE PUMEHSITh U3YICHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 pas3fena Kypca, TaKk U WHTErpUpys 3HAHHS U3
pa3HbBIX pasneinoB. /[ KadeCTBEHHBIX 3a/1ad MPHOPUTETOM SIBJISFOTCS 3aJIlaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3MUECKUX SBICHUW W TPOIECCOB B OKPYKAIOIIEH
KU3HU, TpeOyronue BbIOOpa (M3MYECKOM MOJAENU IS CUTYallMH MPaKTHKO-
OPUEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu PDPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOECIEUeHHI0 Y4YeOHOro Iporecca 0a30BBIM YpPOBEHb Kypca
(GU3MKKU Ha ypOBHE CpPEIHEr0 OOIIeTr0 00pa30BaHUs JOIKEH U3yYaThCsl B YCIOBHUIX
NPEeIMETHOr0 KaOWHeTa (PU3UKU WM B YCJIOBHSX WHTEIPUPOBAHHOTO KaOWHETa



NPEIMETOB €CTeCTBEHHO-HAYYHOTO IMKiIa. B kaOuHeTe (GU3MKH ODKHO OBITH
HeoOxoauMoe JabopatopHoe OOOpyAOBaHUE IS BBIIOJHEHUS YKa3aHHBIX B
nporpamMme no QU3MKe YYEHWYECKUX MPAKTUYECKUX PaboT M JEMOHCTPALMOHHOE
o0opyioBaHUE.

JleMoHCTpalmoHHOe 000pyAoBaHHE (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIMIIOM MHHMMAIbHOW JIOCTATOYHOCTH H  OOECTIEeYMBAET MOCTAHOBKY
NEPEUYNCICHHBIX B MporpamMme Mo (U3MKe KIIOYEBBIX JEMOHCTpAIMid s
UCCJICIOBAHUSA  M3Y4YaeMbIX SIBJICHUHM M  TPOILIECCOB, ODMIUPUYECKUX U
(GyHIaMEHTAIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMCHCHHIA.

JlabopatopHoe 00OpyqOBaHME MJi YYEHWYECKUX MPAKTHUYECKUX padboT
dopmMupyeTcsi B BHIE TEMaTHYECKHMX KOMIUIEKTOB M OOECIeuMBaeTCs B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOOydJamomuxcs. TemaTHueckue KOMIUIEKTHI
1ab0paToOpHOTrO O00O0PY/IOBaHUS JODKHBI OBITH TOCTPOCHBI Ha KOMIUIEKCHOM
UCTIOIb30BAaHUM AHAJIOTOBBIX M HHU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIE ITU(PPOBBIX JabopaTopuid.

OCHOBHBIMM LIEJIAMH U3y4€HUS (PU3MKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

«(hOpMUpOBAHHE HWHTEpECa W CTPEMJICHHS OOydalolmuxcs K HaydYHOMY
U3YYCHHIO TPHUPOJbI, pPa3BUTHE WX HHTEUIEKTYaJbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

epa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (HOPMHUPOBAHME
MCCIIEZIOBATEIIHLCKOTO OTHOIICHUS K OKPY KAIOIIUM SIBIICHUSIM;

«(hOpMHPOBaHNE HAYYHOIO MUPOBO33PEHHUS KaK Pe3yJibTaTa U3y4yeHHUs] OCHOB
CTPOEHUS MaTepUH U (PyHITaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

o(hOpMUpOBaHHE YMEHUH OOBSICHATH SBICHUS C  HUCIOJIb30BAHUEM
bu3nuecKnX 3HAaHUI ¥ HAYYHBIX JOKA3aTeIbCTB;

«(hOpMUPOBAaHNE TPEACTABICHUN O poiau (U3UKH [ PA3BUTHUS APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTkeHnue HTUX Lienei o0ecrneurnBaeTcsl pelieHueM CIeIyIomuX 3a1ad B
npoliiecce u3yueHus Kypca GU3UKU Ha YPOBHE CPEHEro 00IIero oopa3oBaHus:

e[IPHOOPETEHNE CUCTEMBI 3HaHMI 00 00IMUX (PU3HMUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOpHUsX,  BKJIIOYAs  MEXaHUKY,  MOJEKYISpHYI  (U3UKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3HKY U IJIEMEHTHI aCTPOPU3UKH;

ehOpMUpPOBaHHE YMEHUH TMPUMEHATh TEOPETUYECKHUE 3HAHUA  JUIS
00BsICHEHHUS (PU3WYECKHUX SIBIICHUW B TPUPOAE W IJIS TPUHSATHS MPAKTHYECKHUX
pEIIEHU B MOBCEAHEBHOM KU3HU;

*OCBOCHHE CTMOCOOOB pEIICHUS PAa3IMYHBIX 3a7ad C SBHO 3a/JaHHOM
¢u3nyeckoil MOJENbI0, 3a1ad, MOAPa3yMEBAIOIINX CAMOCTOSTEIBHOE CO3JaHHE
dbuznueckoi MojieNy, aJIeKBaTHOM yCIIOBUSAM 3a/a4H;

o[TOHMMaHNE (U3UICCKUX OCHOB M TIPUHIIMIIOB JIEHCTBUS TEXHUYECKUX
YCTPOMUCTB U TEXHOJIIOTMUYECKUX MPOLIECCOB, UX BIMSHUS Ha OKPYXKAIOIIYIO CPENy;

*OBIIAJICHUE METOJaMH CaMOCTOSTEIILHOTO IUTAHUPOBAHHUS M TPOBEICHUS
¢u3nYecCKuX OSKCIEPUMEHTOB, aHaiM3a M HMHTEpOpeTanuud uHbopMaIuy,
OTIpeIeNICHHsI IOCTOBEPHOCTHU MOIYYEHHOTO Pe3yIbTaTa;



¢CO3/IaHME YCJIOBHM JUISI Pa3BUTHS YMEHUU MPOEKTHO-HCCIIEIOBATEIbCKOH,
TBOPYECKOM JEATENBHOCTH.

Ha wusyuenne ¢usuku (0a30BbI ypOBEHB) Ha YpOBHE CpPEIHEro OOIIero
oOpazoBanus oTBoauTcs 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HElEN0), B
11 kmacce — 68 4acoB (2 yaca B HEZCIIO).

[Ipennaraemerii B mporpamMmme mo (¢U3MKE TMepeueHb Ja0opaTOpHBIX W
NPAKTUYECKUX padOT SABISACTCS PEKOMEHJOBAaHHBIM, YYHTENIh JEIIaeT BBIOOP
NPOBE/ICHUs JIa0OpaTOPHBIX PAOOT M ONBITOB C Y4YETOM HHIUBUIYAIbHBIX
0COOEHHOCTEN 00yUaroIuXCs.

COJEPXAHME OBYYEHUA
10 KJIACC

Paznen 1. @usuka v MeTOAbI HAYYHOI'O MO3HAHMS

®usuka — Hayka o mnpuponae. HayuHble mMeTonbl NMO3HAHUS OKPYKAKOLIETO
mupa. Ponb skcnepuMeHTa W TEOpUM B MPOLECCE IO3HAHUS TPUPOJBI.
DKCHepUMEHT B (U3HKE.

MonenupoBanue (HU3NYECKUX SBICHUNA W TpolieccoB. HaydHbie THUIIOTE3HI.
®u3nyuecKkrue 3aKOHbI U TEOpUHU. ['paHUllbl TPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[IpuHLMI COOTBETCTBHS.

Ponb u mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHON HAyYHON KapTHHBI
MHpPA, B TPAKTUYECKOMN AEATEIIBHOCTH JIFOACH.

Jemoncmpayuu

AHasioroBeie ¥ HUGPOBBIE H3MEPUTENIbHBIE MPUOOPHI, KOMIILIOTEPHBIC
JATYHKHU.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexanuyeckoe aBmxkeHHEe. OTHOCHUTEIBHOCTh MEXaHHYECKOT'O0 JBHMIKCHUS.
Cucrema orcuéra. TpaekTopusi.

ITepemernienne, CKOpoCcTh (CpenHsss CKOPOCTb, MIHOBEHHAs CKOPOCTb) H
YCKOpPEHHE MaTepUaIbHOM TOYKH, WX MPOEKIIMU Ha OCU CHUCTEMBbI KOOpIWHAT.
CiioxeHune nepeMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsSIMOJIMHEWHOEe IBIKeHue. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, MNyTH W MepeMeIlCHUs
MaTepuaJIbHON TOYKUA OT BPEMEHH.

CBoOomHOoe najsieHre. Y CKopeHre CBOOOTHOTO MaICHHUS.



KpuBonuneitnoe  aBuxeHue. [IBWkKEHHE MaTEpUAIBHOM TOYKH IO
OKPYKHOCTH C ITIOCTOSIHHOM 10 MOJYJIFO CKOPOCTBIO. YTJIOBAsi CKOPOCTbh, JIMHEWHAS
ckopoctk. [lepuon un wactora oOparienus. LleHTpocTpeMuTeNbHOE YCKOPEHHUE.

TexHuuecKkne YCTpOWCTBA W MPAKTUYECKOE TMPUMEHEHHE: CIIHUJIOMETD,
JIBUOKEHUE CHAPSJIOB, LIEMTHBIC U PEMEHHBIE MEpEIavn.

Jlemoncmpayuu

Mogenb cucrtemsl OTCUETA, WUTKOCTPALMS KUHEMATHUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIONB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO34yX€ U B Pa3pEeKEHHOM IPOCTPAHCTBE.

HaGmronenne nBwkeHUs Tena, OpOIIEHHOrO TMOJ yIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOJHOTO MaeHHUs.

Hanpasnenue ckopocTu Ipyu ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, n1abopamopnule pabomuwl

N3ydyeHrne HEpaBHOMEPHOTO ABHXKEHHUS C LIENBbIO ONPEIEIIEHUS MTHOBEHHOU
CKOpOCTH.

HccnenoBaHne COOTHOLICHHS MEXAY NyTAMH, MPOWJICHHBIMU TEJIOM 34
MOCJICIOBATENbHBIE PAaBHBIE MPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBW>KEHUH C HAYAJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3yueHne nBUKEHUSA 1IapyKa B BSI3KOW KHIKOCTH.

N3yuyenue nBmxeHus Tena, OpOIeHHOr0 TOPU30HTAIIBHO.

Tema 2. lunamuka

[Ipunuun  otHocutenbHOCTH  ['anmunes. IlepBeit  3akoH  HeroToHa.
NuepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3uuuu cui. Bropoi 3akoH HbroToHa
JUISl MaT€pUaIbHOM TOUKM. Tpetuit 3aKkoH HproTOHA U1 MaTEpUAIbHBIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tskectu. IlepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, CkoybxeHus1, kauenus). Cuna tperusi. Cyxoe
Tperue. Cuiia TpeHUs! CKOJIbKEHUS U cuia TpeHus nokos. KoagduuneHt tpeHus.
Cuia conpoTUBIIECHUS PU JIBUKEHUH TEJa B )KUJKOCTH WIIH rase.

[TocTynarenpHOE U BpallaTelbHOE IBHKEHNE a0COIOTHO TBEPAOIO TENA.

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpauieHus. llnedo cunbl. YcnoBus
paBHOBECUS TBEPIIOTO TENA.

TexHuueckne yCTpOMCTBA M IPAKTHUYECKOE IPUMEHCHME: MOAIIMITHUKH,
JIBUKEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu



SIBnenue nHepuumu.

CpaBHeHUE Macc B3aUMOJICHCTBYIOIIMNX TEI.

Bropoii 3akoH HerotoHna.

N3mepenne cuil.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JedhOpMaIii.

HesecomocTts. Bec Tena npu yCKOpeHHOM NMOABEME U MaJCHUU.

CpaBHEHUME CUJT TPEHUS MTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcnoBust paBHOBECHS TBEPAOTO TeNa. Buibl paBHOBECHS.

Vyenuueckuii sxcnepumenm, 1abopamoptule pabomaol

N3yuyenue nBmxeHUs: OpycKa 1o HAaKJIOHHOM IUIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIMX B MPYKUHE U
PE3UHOBOM 00paslie, OT UX AePOpMAIIHH.

UccnenoBanne yclOBHII paBHOBECHS TBEPAOrO TeENa, HMEIOLIET0 OCh
BpAILICHUS.

Tema 3. 3axonvl cOXpaneHusn 6 Mexanuke

Nmmnynbc MarepuanbHOM TOYKHM (Te€na), CUCTEMbl MaTE€pUAIbHBIX TOYEK.
Nmnynbec cuilbl U1 U3MEHEHHE HMITYJIbCa Tela. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE NBMXKEHUE.

Pabota criibl. MOIIHOCTE CHIIEL.

Kunernueckass sHeprusi MaTepualibHOW TOUkH. Teopema 00 U3MEHEHHH
KUHETUYECKOU SHEPIHUH.

[TorennumanbHas DHEPTHUSL. [TorennumanbHas DHEPIUs YIIPYro
neopMUpOBaHHOW  TpykuHBL.  [loTeHumanbHass dSHeprus Tena  BOJIU3U
MOBEPXHOCTH 3EMIIU.

[lorenuuanbHple W HENOTCHUUAJIBHBIE  CHUJIBIL. CBsi3p  paboTHI
HEMOTCHUUAIBHBIX CWJI C W3MEHCHUEM MEXAHWYECKOW SHEPTHUH CUCTEMBI TEIl.
3aKOH COXpaHEHUSI MEXaHUYECKON SHEPTUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuuecKkne yCTpOWCTBA M NMPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KOIED,
MPY>KUHHBI MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHUE.

[Tepexon MOTEHIMATBHON YHEPTUHN B KHHETUYECKYIO U OOpaTHO.

Vuenuueckuii sxkcnepumenm, 1abopamopHule pabomaol

N3yyenue abCONIOTHO HEYNPYroro yjuapa C TMOMOIIBIO JTBYX OIMHAKOBBIX
HUTSIHBIX MasSTHUKOB.



HCCJ’IC}IOB&HI/IC CBA3U pa6OTBI CUJIBI C UBMEHEHMEM MEXAaHMUYCCKOU OHCPIrun
TCJIa Ha IIPUMCPC PpACTANKCHUSA PC3NHOBOI'O JKI'yTaA.

Paspnesn 3. MousekyasipHas pu3uka 1 TEpMOAUHAMHMKA

Tema 1. Ocrogbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHbBIEC TIOJIOKEHUSI MOJEKYISIPHO-KUHETUYECKOW TEOPUU U MX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkenue. Jduddys3usa. Xapakrep ABUKEHUS WU
B3aUMOJCHCTBUS YacTHUIL] BeniectBa. MoOJenu CTPOEHHs Tra3oB, JKUAKOCTEH U
TBEPJBIX TNl M OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeiei. Macca u
pa3mepsl Mosiekyi. KonundectBo BemectBa. [locTtosinHas ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u e€ m3mepenue. lllkana temmneparyp
Lenbcus.

Mopens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETUYECKOW TEOPUU HJICAIbHOTO ra3za. AOCONIOTHAas TeMmIepaTypa Kak Mepa
CpelIHEN KUHETUYECKOM SHEpPruu TEIUIOBOrO ABWKEHMS dactul rasa. [llkana
temneparyp KenpBuHa. 1'a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kianeipona.
3akoH [lanerona. M30mponeccsl B HACATBHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpencTaBiIeHUE H3OMPOIECCOB: HM30TEpMa, H30X0pa,
n3obapa.

TexHuueckne YCTpOWCTBA UM IIPAKTUYECKOE NIPUMEHEHHE: TEPMOMETP,
OapoMmerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BellecTBa, Qororpaduun
MOJIEKYJI OPraHUYECKUX COCTMHEHUM.

OmnpiTel 0 U Py3un KUAKOCTEN U Ta30B.

Mopens OpOyHOBCKOT'O ABUKEHUSI.

Moguens onbita IlITepha.

OnbITHI, JIOKA3bIBAIOIIIHE CYIIECTBOBAaHHUE MEXKMOJIEKYJIIPHOT O
B3aUMOJICCTBHUSI.

Mogenb, WILTIOCTPUpPYIOLIAs IPUPOY AABICHUS ra3a HA CTEHKH COCY/IA.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHUS MACAIBHOTO rasa,
M30MPOLIECCHI.

Vuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

Omnpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaT€ HAa OCHOBE HU3MEPEHUU
00BbEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO31yXa B HEH.

HccnenoBaHne 3aBUCUMOCTH MEXKIY HapaMETPAMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnoevl mepmoouHamuKu

TepMmoauHamuueckas cucrema. BHYTpEHHssI 3HEPTUs TEPMOJUHAMUYECKOU
CUCTEMBI U cTioco0bI e€ m3meHeHus. KomnuecTBo TermnoTel u pabora. BHyTpeHHss



SHEPrusi  OAHOATOMHOTO  HJeallbHOrO  Ta3a.  Buael  Temonepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3Iy4YCHHE. Y IeIbHasd TEIIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TeIIonepeaaye.

[lonsiTue 00 anuabatHoM mpouecce. IlepBblli 3aKOH TEPMOJIWHAMUKHU.
[IpumeneHue mepBOro 3akoHa TEPMOJMHAMHUKU K u3ompolieccaMm. ['paduueckas
UHTEpIpeTalus paboTkl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeroBeie  MamuHbl.  [IpuHUUNBI ~ AEUCTBUS ~ TEIJIOBBIX  MAIIIUH.
[IpeobpazoBanusi ’HEpruM B TEIUIOBBIX MamuHax. KosdduuueHnt mnose3Horo
nercTBus TermoBord MammHbL. [lukn KapHo m ero kosdduimeHT mosie3Horo
JENCTBUS. DKOJIOTHUECKHUE MPOOIEMBI TETIOIHEPTETUKH.

TexHudyeckre YCTPONCTBA U MPAKTUYECKOE MPUMEHEHUE: JBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAUIBHUK, KOHIULIUOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW >HEpPruM Teia MPU COBEPIICHUH PaOOThI: BBLIET
npoOKu K3 OYTBUIKM TOJ| JIEUCTBHEM CXATOTO BO3J]yXa, HarpeBaHue s¢upa B
JATYHHOUW TpyOKe IMyTéM TpeHHUsI (BUACOAECMOHCTPAITHS ).

N3MeHeHne BHYTpEHHEN SHEPTUH (TEMIIepaTypbl) Tea NpH TEIIoNepeaye.

OnbIT 1Mo anauabaTHOMY pACHIMPEHUI0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENsI BHYTPEHHEr0 CrOpaHus, pEakKTUBHOTO
JBUTATEJIS.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3mepenue yaenpHOU TENI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusa eeuwjecmea. Dazoevie nepexoovt

[TapooOpazoBanue u koHneHcanus. Vcmapenue u kumnenue. AOCOIIOTHAS U
OTHOCHUTEIIbHASA BJIAXHOCTh BO3Ayxa. HaceleHHbINM map. YpaenbHas TEIUIoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPhl KUTIEHUS OT AaBJICHHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctaiioB. Kuakue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBienue u
KpUCTaJIM3aIus. Y aenbpHas TerioTa miasienus. Cyonumanusi.

VYpaBHeHue TerioBoro danaHca.

TexHu4yeckre yCTpOMCTBAa M MNPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHH TMOJTYUYECHUS] COBPEMEHHBIX MAaTEPHUAIIOB, B
TOM YHCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCHIIEHHBIX MapOB.

Kunenue npv noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEpPEHUS BJIAXKHOCTH.



Halntonenune HarpeBanus U MjiaBjieHUs] KPUCTANIMYECKOTO BEILIECTBA.
JleMOHCTpalus KpUCTalIOB.

Vuenuuecxuii sxcnepumenm, 1a6opamopHule pabomol

N3mepeHne 0THOCUTENBHOM BIIAXKHOCTH BO3YyXa.

Pa3znen 4. DinekTpoauHaMuKka

Tema 1. Inekmpocmamuka

OnekTpu3aumst Tel. OJEKTPUYEeCKHil 3apsan. [lBa BHIa 3IIEKTPUUYECKHX
3apsiioB. [IpOBOMHMKHM, OUANEKTPUKU W TOJYNPOBOJHUKHU. 3aKOH COXpPAaHEHUS
AIEKTPUYECKOr0 3apsa.

B3aumoperictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3eKTpUYECKU 3apsi.
Onektpuueckoe mnosne. Hanpsok€HHOCTh  amekTpuueckoro mnoid.  IIpuHuun
CYIIEPIIO3ULIAN BJICKTPUUYECKUX MOJIeH. JIMHMM HANps>KEHHOCTH 3JIEKTPUUYECKOTO
OJIA.

PaGora cun  anekrpocraruueckoro  mois.  [lorenmman.  Pa3HocThb
noreHuuanoB. I[IpOBOAHMKM U JAUDIIEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.
JlvpnexkTpruyeckas MPOHULAEMOCTb.

DNeKTpoEMKOCTh. KoHeHcaTop. DIEeKTPOEMKOCTh MIIOCKOTO KOHAEHCATOPA.
DHEprus 3apsSKEHHOro0 KOHAEHCATOPA.

TexHuueckne yCTPOMCTBA M MPAKTUYECKOE IIPUMEHEHHE: 3JIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATHUECKas 3allUTa, 3a3eMJICHHE JJIEKTPOIPHUOOPOB,
KOHJIEHCATOP, KONMPOBAIbHBIN anIiapar, CTPYWHbIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M MIPUHIUIL IEUCTBUS DIEKTPOMETPA.

B3aumoperictBre HaNEKTPU30BAHHBIX TEI.

DIIEKTPUUYECKOE MOJIE 3aPSKEHHBIX TEIL.

[IpoBOAHUKH B AIEKTPOCTATUYECKOM MOJIE.

DIeKTpOoCcTaTUUECKas 3aluTa.

JI3TIEKTPUKU B SJIEKTPOCTATHYECKOM TIOJIE.

3aBUCHMOCTb  DJIEKTPOEMKOCTH IIOCKOIO0 KOHJAEHCAaTopa OT IUIOLIAJIH
IJIACTUH, PACCTOSIHUSA MEX1Y HUMH U JUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

Vuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3mepenne 3neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 31ekmpuueckuii mox. Toxu ¢ paziuunvix cpeoax

DNEKTPUYECKUM TOK. YCIOBHSI CYIIECTBOBAHUS DIEKTPUUECKOIO TOKA.
UcTtounuku Toka. Cuna toka. [IoCTOIHHBIN TOK.

Hanpspkenue. 3akon OMa 17151 y4acTKa LETH.

DJIEKTPUYECKOE COMPOTUBJICHUE. Y EIbHOE CONPOTHUBJIIEHUE BELIECTBA.
[TocnenoBarenpHOE, MAPALIEIBHOE, CMEIIAHHOE COCIUHEHNE MPOBOIHUKOB.



Pabora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomiHOCTb
AIEKTPUYECKOr0 TOKA.

DJNEKTPOJBIKYIIAsA CWJIA M BHYTPEHHEE COINPOTUBICHHE HCTOYHMKA TOKA.
3akoH Oma /11 OJIHOM (3aMKHYTOM) 3JIeKTpruyeckol nenu. KopoTkoe 3amMbIKaHHeE.

OJIEKTPOHHAsT ~ NPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUS METAJIOB OT TeMIieparypbl. CBEpXIPOBOAUMOCTb.

DIEKTpUUECKU TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX MTYYKOB.

[TonynpoBOaHUKMY. CoOcTBeHHass npuMecHas MPOBOJUMOCTh
noJaynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lonynpoBogHuKOBbIE TPHUOOPHI.

DNEKTpUYECKU TOK B  pacTBOpaXx M  paciuiaBax  3JIEKTPOJIUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUS. DIEKTPOIIU3.

DJIEKTpUUYECKU TOK B Tra3zax. CaMOCTOSTENbHBIM W HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Inazma.

TexHu4yeckre yCTpoWCTBA M MPAKTUYECKOE MPHUMEHEHUE: aMIIEPMETP,
BOJIETMETP, pEOCTaT, HCTOYHUKHA TOKA, OJEKTPOHArpeBaTelbHbIE MPHOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH AUO/,
TEPMUCTOPHI U (POTOPEIUCTOPHI, MOTYIPOBOITHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne cuiibl TOKA U HaIPSIAKEHUSI.

3aBUCUMOCTh CONPOTUBIICHUS UWIMHAPUYECKUX NPOBOAHUKOB OT JJIUHBI,
IUIOLLAIY MTOMIEPEYHOT0 CEYEHUs U MaTepuaa.

CMmelnaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsamoe wu3MepeHHne dIeKTpOABMKYLIEeH cuibl. KoOpoTkoe 3ambIKaHHE
rajJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBHCHUMOCTb CONPOTUBIIEHUS] METAIIJIOB OT TEMIIEPaTyphI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoii paspsa 1 IpOBOAUMOCTb BO31yXA.

OIHOCTOPOHHSAS TPOBOIUMOCTD AUO/IA.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3ydenne cmMemaHHOro COEAMHEHNS PE3UCTOPOB.

N3mepeHne 3MeKTpOABMKYIIEH CHUJIbI UICTOYHUKA TOKA U €ro BHYTPEHHETO
CONPOTHUBJIEHUS.

Hab6mronenue amekTpoiusa.

MeknpeaMeTHbIE CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHsA B 10 kjacce ocyiiecTBiseTcs ¢
Y4ETOM COJEPIKATENbHBIX MEXKIPEIMETHBIX CBA3EH C KypcaMH MaTE€MAaTHKH,
OMoJI0THH, XUMHH, Teorpadui U TEXHOIOTHH.



Meoicnpeomemnvle nonsamusi, CBSI3aHHBIE C W3YyYEHUEM METOJIOB HAYyYHOI'O
NO3HAHMS: SIBI€HHME, HAay4dHbIN (akT, runoresa, (u3nueckas BEIMYMHA, 3aKOH,
TEopusi, HAOIIOICHNE, SKCIIEPUMEHT, MOJEIIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelIeHHEe CUCTEMbl ypaBHEHUH, JUHEWHas (yHKLHS,
napaboua, runep6osa, ux rpauKkd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO,
BEKTOPBI M UX MPOEKIIUN Ha OCH KOOPJIUHAT, CII0KEHUE BEKTOPOB.

Buonocus: mexaHu4eckoe IBIDKEHUE B XKMBOW mpupoze, auddysus, ocMoc,
TETIO00MEH KUBBIX OPTaHU3MOB (BUABI TEIUIONEPEIavH, TEIJIOBOE PaBHOBECHE),
AJIEKTPUYECKUE SIBIICHUS B KUBOU MIPHUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE AaTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsE Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, KUJIKOCTEH U
ra3oB, AJIEKTPUYECKUE CBOWCTBA METAJIOB, JJIEKTPOJUTHUYECKAsl IUCCOLMALNA,
rajibBaHuKa.

l'eocpaghus: BNaXXHOCTh BO3/lyXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonocus.: npeoOpa3oBaHUE ABUKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
yuy€T TpeHHs B TEXHMKE, MOJLIMIHHUKH, HCIIOJIb30BAHUE 3aKOHA COXpPAaHEHUS
UMIyJbca B TEXHHMKE (pakera, BOAOMET U JApPYyrue), ABUraTellb BHYTPEHHETO
CropaHusi, mapoBasi TypOuHa, OBITOBOW XOJIOJMIBHHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJTYy4YEHUS] COBPEMEHHBIX MAaTEepUalioB, B TOM YHCJIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONnpHOOpOB,
KCEPOKC, CTpYHHBIN IPUHTED, AIIEKTPOHArpEBATEIbHbIC npudopHl,
AJIEKTPOOCBETUTENBHBIE MPUOOPHI, TATbBAHUKA.

11 KIJACC

Paznen 4. JinekTrpoauHaMuka

Tema 3. Mazcnummnoe noje. I1eKmMpoMacHUMHAA UHOYKYUS

[TocTossHHBIE ~ MarHuThl.  B3auMonmeiicTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MarautHoe mnone. Bekrop MarHuTHOM uWHayKuuu. [IpuHomn cynepno3uuuu
MAarHuTHBIX MOJed. JINHMM MarHUTHOM MHAYKIuW. KapThHa NMHUNA MarHUTHOU
WHJIYKIMHU T0JI MOCTOSIHHBIX MAarHUTOB.

MarnutHoe T10JIe TPOBOJHUKA C TOKOM. KapThHa JWMHUHA WHIYKIAW
MAarHMWTHOTO MOJISI JUIMHHOTO MPSMOrO MHPOBOJAHWKA U 3aMKHYTOIO KOJIBIIEBOT'O
IPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzaumoaeiicTBue MpoBOIHUKOB C
TOKOM.

Cuita Amniepa, €€ MOIYJIb U HallpaBJICHHUE.

Cuia Jlopenna, €€ MOalylb U HanpasieHue. [[BUkeHne 3apsSyKeHHOM YaCTHUIbI
B OJIHOPOJTHOM MarHuTHOM nosie. Pabora cuiel JlopeHua.



SIBeHne BJIEKTPOMAarHUTHOW MHAYKUUHM. [IOTOK BeKTOpa MArHUTHOM
WHIYKIMUA. OJIEKTPOABIKYIAS CWIA HWHIAYKIUHU. 3aKOH JJIEKTPOMAarHUTHOM
uaaykuuu Gapanes.

BuxpeBoe asnektpuueckoe Imosne. OJIEKTPOABWKYINAS CWIA HWHAYKIWU B
MIPOBOJHUKE, IBHKYIIEMCS TOCTYNATEIBbHO B OAHOPOJIHOM MAarHUTHOM IIOJIE.

[Ipasuno Jlenua.

NHnykTuBHOCTh.  SIBIIEHME CaMOMHAYKLIHMH. OJIEKTPOABIKYIIAs  CHIIA
CaMOMHAYKIIHH.

DHEeprusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTPOMCTBA M IPAKTUYECKOE MPHUMEHEHUE: TIOCTOSHHBIE
MAarHMThbl, 3JEKTPOMArHUTHI, SJICKTPOABUIATENIb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHII, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OneIiT Dpcrena.

OTKIIOHEHHE IEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.

JIMHUM MHIYKIIMA MAarHUTHOT'O TTOJISI.

B3aumoperictBrue 1ByX NpOBOAHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHIa Ha MOHBI DJIEKTPOJIUTA.

SIBlIeHUE AIEKTPOMArHUTHOW UHIYKIIUH.

[IpaBuno Jlenua.

3aBHCUMOCTD JJICKTPOABHXKYILIEH CUJIbI MHAYKIMUA OT CKOPOCTH MU3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBiIeHME CAaMOUHYKIIUH.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3ydyeHrne MarHuTHOr o Mok KaTyIIKU C TOKOM.

HccnenoBanue AeHCTBUA MOCTOSTHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBaHue sSBICHUS 3JIEKTPOMArHUTHON MHIYKIIUH.

Paspnea S. KoJsieOanust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUNHble KONEOAHUA

KonebarenpHnast  cuctema. CBOOOIHBIE  MEXaHUYECKHE  KOJeOaHWUs.
I'apmonunueckue konebanus. Ilepuon, vactora, ammiuryna u ¢asza KoneOaHuw.
[IpyxvHHBIN MassTHUK. MaremMaTu4eCcKUl MasTHUK. YPaBHEHHE TapMOHHYECKHUX
kosneOanuii. [IpeBparienne sHepTUr MpyU rapMOHUYECKUX KOIeOaHMSIX.

Konebarenpubiit koHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJIeOaHUsA B
UjealbHOM KoJie0aTeThbHOM KOHTYpe. AHAJIOTHS MEXIY MEXaHMYECKUMH U
ANEKTPOMarHuTHEIMU KoneOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPIuM B UJCATHLHOM KOJIe0aTeTbHOM KOHTYPE.



[IpencraBnenue o 3aTyxaroumx KoyueOaHUsAX. BbIHYXIEHHbIE MEXaHUUYECKUE
kosneOanus. Pezonanc. BeiHyX1€HHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHUs.

Ilepemennbiii TOK. CUHYCOMAQIbHBIM TNEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKa. AMIUIMTYAHOE W JEWCTBYIOLIEEC 3HAYEHUE CHJIBI TOKa M
HANPSHKEHMSL.

Tpancdopmarop. [IpousBoacTBo, mepenada U MOTPEOICHUE AIEKTPUUECKOM
SHEPrur. DKOJOTMYECKUE PUCKH NPHU MPOU3BOACTBE 3IEKTpodHepruu. KymbTypa
UCIIOJIb30BaHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HU.

TexHuueckne yCTpOMCTBA M IMPAKTUYECKOE IPUMEHEHHUE: DIIEKTPUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, JIMHUM JJIEKTPOIepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojieOAaTeNbHOM CHUCTEMBbl (IIPY>KUHHBIA WM
MaTEeMaTUYECKUN MASITHHK).

Habmronenne 3atyxaronux KojaeOaHu.

HccnenoBanne CBOMCTB BBIHYXACHHBIX KOJIEOaHUM.

Habmronenue pezonanca.

CB0OOOIHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHUsI.

OcuunorpaMmsl (3aBUCHUMOCTH CUJIbI TOKA W HaNPSKEHUST OT BPEMEHU) IS
3JIEKTPOMArHUTHBIX KOJIEOAHMIA.

Pesonanc mnpum mocienoBaTeNbHOM COEAMHEHWH PE3UCTOPA, KaTyLIKH
MHIYKTUBHOCTH M KOHJEHCATOPA.

Monenps TMHUM 3JIEKTPONEPEIaYn.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

WccnenoBanre 3aBUCUMOCTH MEepUOAa MajbIX KOJIEOAHUM Ipy3a Ha HUTH OT
JUTMHBI HUTH U MaccChl Tpy3a.

HccnenoBanne MEPEMEHHOTO0 TOKa B LENM U3 IOCJIEN0BAaTEIbHO
COEJIMHEHHBIX KOHJIEHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 6OJIHbL

MexaHnueckue BOJIHBIL, ycioBHS pacnpoctpaHenus. Ilepuon. CkopocTb
pacnpocTpaHeHuss W JJuHa BOJHBL [lomepeuHble W MPOJIOJIBHBIE BOJHBI.
WNHrepdepenus u Auppakums MEXaHUYECKHUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomKkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

ONEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHS M3JyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3zaumuas opuenrauus BektopoB E, B, V B anekrpomarautHoi BonHe. CBoicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XE€HUE, MPEIOMIIEHUE, MOIsSpu3alus, AupaKkus,
unTepepeniusi. CKOpoCTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 3JIEKTPOMarHUTHBIX BOJH. [IprMeHEHHE 3JIEKTPOMarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[TpuHLMITBI PaIMOCBS3U U TENEBUACHUSA. Paguomokanus.



DJIEKTPOMArHUTHOE 3arpsi3HEHNE OKPYKAIOIIEH CPEeIbI.

TexHu4yeckre yCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: MY3bIKAJIbHBIE
UHCTPYMEHTHI, YJIbTPa3BYKOBAasl JMArHOCTHMKAa B TEXHHKE W MEIUIIMHE, paaap,
panuonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoCTpaHEHNE MOMEPEYHBIX U TIPOOJILHBIX BOJH.

Koneb6mtomeecst Teno kKak ICTOYHUK 3BYKA.

Habmronenue oTpaykeHus U IPEIOMIICHHS] MEXaHUYECKUX BOJIH.

Habmronenne natepdepeHunu 1 TUPpakiiui MEXaHUIECKUX BOJIH.

3BYKOBOI PE30HAHC.

HaOmronenune cBsI3M TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOH H
YacTOTOM KOJICOaHUH.

UccnenoBanne  CBOMCTB  3JEKTPOMAarHUTHBIX  BOJIH: OTpaKECHHUE,
npesioMIIeHUE, MoNsipu3anus, udpakiuys, nHTephepeHITus.

Tema 3. Onmuxa

l'eomerpuueckas onruka. lIpsmonnHelHOE pacnpoCTpaHEHUE CBETa B
oaHopoaHou cpexne. JIyu cBera. ToueuHbId HCTOYHUK CBETA.

OTtpaxkenue cBeTa. 3aKOHBI oTpaxeHus: cBeta. [locTpoenne n3obpaxeHuit B
IUIOCKOM 3€pKaje.

[Ipenomienue cBera. 3aKkOHBI MPETOMIIEHUS CBeTa. AOCOITIOTHBIN MMOKa3aTelNb
npenomiieHus. IlomHoe BHyTpeHHee oTpakeHue. lIpenenbHbIl yroy MOJHOTO
BHYTPEHHETO OTPAXKEHUS.

Hucnepcust ceera. ClnoxHbIi cocTaB Oenoro ceera. LIBer.

Cobuparomue u pacceuBaronide JuH3bl. ToHkas nuH3a. DoKycHOe
paccTOsIHME W ONTHYecKash cuja TOHKOM JuH3bl. [locTpoeHue wn3oOpakeHuilt B
coOuparoux U paccenBaronux auH3ax. Gopmyna TOHKOW JTHH3BI. YBETUYEHUE,
JlaBa€MOE€ JINH3O0MU.

[Ipenensl NPUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BonnoBas ontuka. Wurepdepenius cBera. KorepeHTHblE HMCTOYHUKH.
VYcnoBus HaOMOACHUST MAaKCUMyMOB M MHHUMYMOB B HMHTEP(EPEHIMOHHON
KapTHUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX NCTOYHUKOB.

HNudpakusa cBera. JudpaknuonHas pemérka. YcCIOBUE HAOIIOICHUS
[JIaBHBIX ~MAaKCMMYMOB IIpM NAJE€HHWM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PaKUIMOHHYIO PEIIETKY.

[Tonsspusanus ceera.

TexHu4yeckre ycTpoWCTBA M NPAKTHUECKOE MPUMEHEHUE: OYKH, JIYIa,
doroamnmapaT, NPOEKIIMOHHBINA ammapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
OTITHKA, TU(PPAKITMOHHAS PEIIETKA, TIOJSIPOUI.

Jlemoncmpayuu



[IpssmonuHeliHOE paclpocTpaHeHHe, OTpaKEHUE U TNPEIOMJICHHE CBETa.
OnTtuyeckue mpruOopBkI.

[TonHOE BHYyTpEeHHEE OTpaxkeHue. Mojiesib CBETOBOA.

HccnenoBanue cBOMCTB N300paxKeHU B JIMH3AX.

Moaenu MUKPOCKOIa, TEJIECKOMA.

HaGmtonenune nnatepdepenium cpera.

Hab6monenune nudpakimu crera.

Habmronenue nucnepcuu cBera.

[Tonydenue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tonydenne ciekTpa ¢ MOMOIIBIO TU(PPAKIIMOHHON PEIIETKH.

Habnronenue nonspusaiyu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabonvl

N3mepeHune nokazaresns npeaoMIEHUs CTEKa.

HccnenoBanne CBONCTB H300paKEHUI B JTMH3AX.

Habnronenue aucrepcuu cBeTa.

Pa3nes 6. OCHOBBI ClIeNIUAJIBLHON TEOPUH OTHOCUTEIbHOCTH

['panuubpl  NPUMEHUMOCTHM  KJIAaCCMYECKOM  MmexaHuku.  [locTynatsl
CIEIMAJIbHOW TEOPUHM OTHOCHUTEIBLHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTHU
CBETA B BaKyyMe, MPUHIIUI OTHOCUTEIIbHOCTH DWHILITEIHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHHUE BPEMEHU U COKpAILCHUE
JUTAHBL.

DHeprus U UMIYJIbC PEISATUBUCTCKON YaCTUIBI.

CBsi3b MaccChl ¢ SHEPrUEH U UMITYJILCOM PEISTUBUCTCKON YaCTHUIIBl. DHEPrus
MTOKOSI.

Pazgen 7. KBantoBas ¢pusuka

Tema 1. dnemenmol K6AHM OGO ONMUKU

®otonsl. ®opmyna [1nanka cBsizu 3HEprun GOTOHA C €r0 YaCTOTOM. DHEPrus
U UMIyJbC (DOTOHA.

OtkpsiTre u ucciaeaoBanue porodddexra. OnbiTel A. I'. CroneroBa. 3aKoHbI
dotoaddexra. YpaBHenue OHIuTeHa i Pororddekra. «KpacHas rpaHuna»
dotodddekra.

JlaBnenue ceera. OmpiThl I1. H. JIeOenera.

XUMHYECKOE ICUCTBUE CBETA.

TexHudyeckre yCTpOWCTBA M TNPAKTHUECKOE MPUMEHEHHUE: (POTOIIEMEHT,
doTongaTumk, coaHeyHast 6aTtapesi, CBETOAUO/I.

Jlemoncmpayuu

®otod(PheKT HA yCTAaHOBKE C [IMHKOBOM MJIACTUHOM.

Uccnenoranue 3akoHOB BHENTHET0 (HoTod¢deKTa.



CBeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pe3epdopnia mo paccesHuio o -4acTHIL.
[Inanerapnas mopens aroma. Ilocrynmarel bopa. M3nydenue wu mornonieHue
(GOTOHOB TpU TMepexojie aToMa C OJHOTO YPOBHS SHEPrUM Ha Jpyroi. Bumsl
cnekTpoB. CIIEKTp ypOBHEW 3HEPIrUH aToMa BOJOPOJA.

BonnoBeie cBoiicTBa yactull. Bomusl e bpoitis. KopryckynsipHO-BOTHOBOM
TyaJIA3M.

CHOHTaHHOE U BBIHYKJIEHHOE U31y4YCHHE.

TexHu4ueckne yCTpPOWCTBA M MNPAKTUYECKOE NPUMEHEHHUE: CIEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOIT), Ja3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Omnpenenenue JJIMHBI BOJIHBI JIa3€pa.

Habnronenue inHeHyaThIX CIIEKTPOB U3JTYUYECHHUS.

Jlazep.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

Habmronenue nuHe4aToro crnekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JTOKA3bIBAIOIINE CIOKHOCTh CTPOCHHS sapa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompenmeneHuto  cocraBa
paauoakTUBHOro u3iydyeHus. ColictBa anbda-, Oera-, ramMma-u3JIy4ECHHUS.
BrnusiHne paanoakTUBHOCTH Ha KMBBIE OPTaHU3MBI.

OtkpeiTHE TIPOTOHA W HeWTpoHa. HykionHas monens sjapa I'eitzenOepra—
NBanenko. 3apsn sapa. MaccoBoe unciio siapa. M30Tomnsl.

Anbda-pacnaa. ONEKTPOHHBIH M TO3UTPOHHBIN Oera-pacmaa. [amma-
U3JIydeHue. 3aKOH PaJuOaKTUBHOIO pacraja.

DHeprusi CBs3M HYKJIOHOB B sifipe. SnepHbie cuibl. [ledekt maccol sapa.

SnepHbie peakuun. JleneHue U CUHTES s1I€EP.

Anepusiii peaktop. Tepmosinepubiii cunTe3. [IpobOiieMbl M MEPCHEKTUBHI
SAIEPHON SHEPTETUKH. DKOJIOTHUECKUE ACTIEKThI IAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTtonbl HAaOJIIOIEHNS U PETUCTPALIUN AIEMEHTAPHBIX YACTHULL.

@yHIlaMeHTaJIbHbIE B3aUMOAEHCTBHS. ENMUHCTBO (hr3nuecKoil KapTUHBI MUpA.

TexHu4yeckre yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHHE: JO3UMETP, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast 6omoa.

Jlemoncmpayuu

CUY€TUMK HOHU3UPYIOLIUX YaCTHII.



Vuenuyeckuii sxcnepumenm, 1abopamopuvie pabomol
HccnenoBanne TpekoB yacTull (110 TOTOBBIM (hoTorpadusim).

Pa3pnes 8. DiieMeHTHI ACTPOHOMHUM M aCTPOPUMKH

Dtanbl pa3BUTHS acTpoHOMUU. [IpruKkiIagHOe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bénnoro nHeba. Co3Be3ausi, sipKkue 3BE3MBI, IUIAHETHI, UX BHJIUMOE
JNBHKCHHE.

Conneunas cucrema.

Connue. ConHeunasi akTuBHOCTh. McrtouHuk sHeprum ConHUA U 3BE3N.
3BE3M1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. [[narpamMmma «CHEKTpaJIbHBIM KJlacc —
CBETHUMOCTb». 3BE3/Ibl TJIaBHOM IMOCIEAOBATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]l TJIABHOM MOCIENOBATEIbHOCTU. BHyTpeHHee cTpoeHue
3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXO0XAEHUH U 3Bononmu CoJHIa U
3BE3/1. DTanbl )KU3HU 3BE3I.

Mueunbiii I[lyte — nHama I'anaktuka. Ilonoxkenue u nBuwkeHue CosHIA B
lNanmaktuke. Tunel ranaktuk. Paguoranaktuky u xkBa3zapbl. YEpHbIE IBIPBI B sAApax
raJaKTHK.

Bcenennas. Pacmmmpenne Beenennoit. 3akon Xa06:1a. PazOeranue rajgakTuk.
Teopus bonbmioro B3peiBa. PenukroBoe nsnydeHue.

Macmrabnas ctpyktypa Beenennoit. Meraranakruka.

Hepeménnnlie nmpobsieMbl aCTpPOHOMUMU.

Vuenuueckue nabnooenus

HaGmronenunst HeBOOpYKEHHBIM TJ1a30M C UCIIOJIB30BAHUEM KOMITBIOTEPHBIX
NPWIOKCHUH JIJIsT OTIPEICTICHUS TTOJIOKEHHSI HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3usl CEBEPHOTO MONYIIAPUs U SIPKUE 3BE3IBL.

Hab6monenus B Teneckon Jlynsl, uranet, Mneunoro [lytu.

O6o0maroiee NOBTOpPeHUE

Ponr ¢u3uku W acTpOHOMUM B SKOHOMHYECKOM, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOM cepax nesTeIbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
¥ aCTPOHOMHUU B COBPEMEHHOM HAYYHOM KapTUHE MHUpPA, POIb (PU3NUECKON TEOpHUH
B (GOpPMHUpPOBAHWUU TPEJACTABICHUNH O (U3HUECKOM KapTUHE MHUpPa, MECTO
bu3nYecKor KapTUHBI MUpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJIEHUMN O TIPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHs B 11 Kimacce oCyIiecTBIsIETCS C
YYETOM COJEPKATEIBHBIX MEXKIPEIMETHBIX CBS3€H C KypcaMH MAaTEMAaTHUKH,
OMOJI0TUH, XUMHUH, Teorpadyu U TEXHOJIOTUH.



Meosicnpeomemnvie nousmusi, CBSI3aHHBIE C WU3YYE€HHEM METOJIOB HAay4YHOTO
NO3HAHUS: SIBJICHUE, HAy4HbIH (akT, rumores3a, (u3MUecKas BEIMYMHA, 3aKOH,
Teopus, HAOIIOCHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuxa: pellleHWE CUCTEMbl YpPaBHEHUH, TPUTOHOMETPUYECKUE
(GYHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl U MX NPOEKIMH HA OCH KOOpAHMHAT, CI0KEHUE BEKTOPOB,
NIPOW3BOJHBIC DJIEMEHTApHBIX (YHKIHM, TPU3HAKA TOJ00WS TPEYrOJbHUKOB,
onpeieNIeHne MIoaau IIOCKUX GUryp u oobéma Tel.

buonocus: >nekTpudeckue SIBJIECHUS B KUBOM TMpHUpPOJE, KoJjieOaTelbHbIC
JBW)KEHUS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOU NIPUPOAE, ACUCTBUE
paaualyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOE€HHE aTOMOB M MOJIEKYJ, KpUCTAJUIUUECKask CTPYKTypa TBEPIbIX
TEN, MEXaHU3Mbl OOpa30BAHMS KPUCTAUIMUECKOW PEIETKH, CHEKTPaIbHBIN
aHaJIu3.

leoepagusa: wmarHWTHBIE TIONIOCAa 3€MJIM, 3aJICKH MArHUTHBIX DY,
dboTochEMKA 3eMHOM MMOBEPXHOCTH, MTPEACKA3aHUE 3EMIICTPSICEHUM.

Texnonoeus: JHWHUM DIEKTPONEPENAY, TEHEPATOpP NEPEMEHHOrO TOKa,
AJEKTPOABUTATENb, WHAYKIUOHHASA I€4Yb, pajap, PaJAUONPUEMHHK, TEIEBU30P,
anteHHa, tenedon, CBY-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAsI OITHKA,
coJiHEeYHas Oarapes.



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

OcBoenne ydebOHOro mpenmera «Dusmka» Ha ypOBHE CpPEAHErO OOIIEro
oOpazoBaHus (0a30BBI YPOBEHB) JOIKHO OOECIEUUTh JTIOCTHUKEHUE CIEAYIOITUX
JMYHOCTHBIX, METAMIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JINUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yNIbTaThl OCBOCHUS yueOHOTO npeamera «Dusukay TOIHKHbBI
OTpakaTb T'OTOBHOCTh M CIOCOOHOCTh OOYYarOUIMXCA PYKOBOJCTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEW MO3UIIMEN JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpMEHTAIlU{, TO3UTHUBHBIX BHYTPEHHUX  YOEXIEHUH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IEHHOCTSIM POCCHICKOTO O0OIIeCTBa, pacUIMpeHUe KU3HEHHOTO
ONbITAa U OMNbBITA JIEITEILHOCTH B MPOLIECCE PEaTM3allii OCHOBHBIX HAIPABICHUU
BOCIUTATEIbHOMN AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKIaHCKOro BOCIMTAHUA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMNA 00YUaAIOMIET0Cs KaK aKTUBHOTO H
OTBETCTBEHHOI' O 4JIEHA POCCUICKOr0 OOIIECTBA;

NPUHSATUE  TPATUIMOHHBIX  OOIIEYEIOBEYECKUX T'YMAHUCTUYECKUX U
JEMOKPATUYECKUX LICHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JIESATEIIBHOCTh B MHTEpPECAX TIPaXTAHCKOIO
o0LIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluu;

YMEHHE B3aUMOJICHCTBOBATH C COLMAIIbHBIMA UHCTUTYTAMU B COOTBETCTBUH C
uX QYHKIIUSIMU U HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIEITENbHOCTH;

2) NIaTPHOTHUYECKOT0 BOCTIMTAHMUS:

c(hOpMHPOBAHHOCTh POCCUMCKOU rpa)KJaHCKOU UJCHTUYHOCTH,
NaTPUOTHU3MA;

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

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMS :

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

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHWUS,
OPHUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHCIIE B
JEATENbHOCTU YYEHOI0;

OCO3HAHHE JJUIHOTO BKJIAJa B TOCTPOCHUE YCTONYMBOTO OYAyIIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHMSA:

3CTETUYECKOE OTHOLIEHHUE K MUPY, BKIIKOUYAsl CTETUKY HAYYHOI'O TBOPYECTBA,
npucymiero GU3N4IecKoil HayKe;



5) TpyA0BOr0 BOCTIMTAHUSI:

UHTEpEC K pa3InyHbIM cdepaM MNpoPecCHOHAIbHON AESTENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKOM U TEXHUKOMN, YMEHHE COBEPIIIaTh OCO3HAHHBIN BHIOOD
Oynymiei mpodeccun U peaanu30BbIBaTh COOCTBEHHBIC )KU3HECHHBIEC IJIAHBL;

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

6) 3K0JIOrM4ecKOro BOCIUTAHMSA:

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

IJIAHUPOBAHUE U OCYILECTBJIEHUE JECUCTBUN B OKPYKAIOIIEH Cpelie HA OCHOBE
3HAHUS LEJIEH YCTOWYNBOTO PA3BUTHS YEIIOBEYECTBA;

pacuidpeHue OmbITa JEATeIbHOCTH HKOJOTMYECKON HaNpaBIEHHOCTH Ha
OCHOBE UMEIOIIMNXCA 3HaHUH 1o (PU3uKe;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS PU3NUECKON HAYKH;

OCO3HAHHWE LEHHOCTH HAy4YHON [EATEIbHOCTH, T'OTOBHOCTh B IpOLIECCE
U3ydeHus: (U3MKH  OCYIICCTBISATH  NPOEKTHYIO U HUCCIENOBATEIHCKYIO
NEeATebHOCTh UHANBUIYAIIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUueOHbIE 1elicTBUS
Ba3oBble Jioruyeckue aeicTBus:
CaMOCTOATENTLHO  (OPMYJNIHMpPOBATH W AKTyalIM3UpOBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpEACNATh IEN JCITEIBHOCTH, 3aJaBaTh MapaMeTpbl M KPHUTEPUU UX
TOCTHKCHHS,
BBISIBIISIT ~ 3aKOHOMEPHOCTH W TMPOTHBOPEUYUST B PacCMAaTPUBAEMBIX
(bU3HIECKUX SIBIICHUSX;
pa3pabaThiBaTh IIAH PEIICHHS TPOOJIEMBI C yU4ETOM aHajln3a MMEIOIINUXCS
MaTepUATBHBIX U HEMAaTepUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHBBI B JIEATETLHOCTD, OIICHUBATh COOTBETCTBUE PE3YJILTATOB
TEJSIM, OIEHUBATh PUCKH MOCIIEACTBUI NEATEIIHOCTH;
KOOPJIUHUPOBATh M  BBIMOJHATH pabOTy B  YCIOBHIX  peajbHOrO,
BUPTYAJIBHOTO M KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOIIEM.
Ba3oBble uccienoBaTebcKue 1eiCTBUS
BJIAJICTh HAyYHON TEPMHHOJIOTHEH, KITFOYEBBHIMU TMOHATHUSAMH W METOIaMU
buznuecKon HAyKu;



BJIAJICTh HaBBIKAMHU Y4EOHO-UCCIIEA0BATEIIBCKOW U MTPOCKTHOM JIEATEILHOCTH
B o0jactu (pU3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIHBHOMY ITOUCKY
METOJIOB pElIeHUs 3a7ad (U3HUECKOTO COJEepKaHUs, MPUMEHEHHUIO Pa3TUYHBIX
METOJIOB TTO3HAHHS,

BJIQJCTh BHJAMH JCATCIBHOCTH TIO TIOJIYYCHHIO HOBOTO 3HAHHS, €r0
UHTEpPIpETAlli, NPeoOpa3OBaHUI0 M TPUMEHEHUIO B PA3IUYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3/IaHNN YUYE€OHBIX MTPOEKTOB B 00JaCTH (DU3HKHU;

BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIC CBSI3M M aKTyallM3MpOBaTh 3aady,
BBIJIBUTATh THUIIOTE3y €€ peIleHUs, HaXOAWTh apryMEHTHI IS JIOKa3aTelIbCTBa
CBOUX YTBEP)KIICHHI, 3a/1aBaTh TapaMETPhl U KPUTEPUHU PEILICHNUS;

AHAM3UPOBATh TIONYYCHHBIC B XOJE PEIICHHWS 3a7a4dl  Pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (HOpPMYJIHPOBATh COOCTBEHHBIC 3aJauyd B 00pa30BaTEIHHOU
TESTENHHOCTH, B TOM YHCIIC TIPH U3yUYeHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHBATh IPHUOOPETEHHBIN OTIBIT;

yMETh TICPEHOCHTh 3HaHUS 1O (HU3UKEe B MPAKTHYECKYIO 001acTh
KU3ZHENEATEITbHOCTH,

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJICH, MIPEJIaraTh OPUTHHAIBHBIC TTOIXOBI ¥ PEIICHUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHHSI.

PabGora ¢ undopmanmei:

BJIAJICTh HaBBIKAMU TMOJyYeHUs WHPOpMAIU (HU3MYECKOTO COICPKAHUS W3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh TIOWCK, aHAJIW3,
CUCTEMAaTH3alUI0 U WHTEPIPETANHI0 WHPOPMAIUU PAa3INYHBIX BHIOB U (POpPM
IPEICTaBIICHNS;

OIICHUBATh JOCTOBEPHOCTH HH(OPMAITUH;

UCTIONB30BaTh  CpPEeNCTBa  HMHPOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTHIA B PENICHUHA KOTHUTUBHBIX, KOMMYHHKATUBHBIX M OPTaHU3AIIHOHHBIX
3a1a9 ¢ CcOOMIoJieHHeM TpeOOBaHUN HProHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTHCHBI, PECypcOCOCpEeKCHHsS, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMaIIMOHHON 0€30MacHOCTH;

co3/aBaTh TEKCThl (PU3UYECKOT0 COJACpPKAHUS B PA3IUYHBIX (opMarax c
y4€éTOM Ha3Ha4YCHHS WH()OPMAITUU | IIEJICBOM ayTUTOPHUH, BBIOUpAsi ONTUMATILHYIO
¢dbopMy TIpeICTaBICHUS U BU3yaJTU3AITHH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHA:
OCYUIECTBJISATh OOIIEHHWE Ha Yypokax (U3MKM W BO BHE-YpPOUYHOH
NEeSATENbHOCTH;



pacro3HaBaTh MPEANOCHUIKM  KOH(MJIUKTHBIX CUTyalldd M CMAT4aTh
KOH(DJIMKTHI;

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

MIOHMMAaTh U HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIAWBUAYaIbHOU
paboTHI;

BBIOWpAaTh TEMATHKy M METOJIbI COBMECTHBIX NEUCTBHMA C Y4ETOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN Ka)JOr0 YJICHA KOJJIEKTUBA;

NpUHUMATh I[€1M COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUA II0 €€ JIOCTUKECHHUIO: COCTaBJAThH IUIAH JICHCTBHM,
pacmpenensaTh pojid C YY4ETOM MHEHUM YYacCTHUKOB, OOCYXIATh pPe3yJIbTaThl
COBMECTHOM paboThI;

OIICEHUBATh KA4E€CTBO CBOEro BKJIaJa M KaXKIOr0 y4YaCTHUMKA KOMAaHJbl B
o0IIMiA pe3ysbTaT Mo pa3padoTaHHBIM KPUTEPUSIM;

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

OCYIIECTBIISITh TTO3UTUBHOE CTPATErHYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYaIUSIX, TPOSABIIATH TBOPYECTBO M BOOOPaKEHUE, OBITh MHUIIUATUBHBIM.

PerysiTuBHBIE YHUBEpPCAJIbHbIE yueOHbIE TeiiCTBUS
Camoopranusanus:

CaMOCTOSITENTFHO OCYIIECTBJISATh MO3HABATENbHYIO ACSITENLHOCTh B 00JacTH
(U3MKM U aCTPOHOMHH, BBISABIATH MPOOJIEMBI, CTaBUTb U (HOPMYIHPOBATH
COOCTBEHHBIE 3aJ1a4H;

CaMOCTOSITENTFHO COCTAaBJIATh IUIAH PEIHICHHUS PACUYETHBIX M KaueCTBEHHBIX
3aj1ad, MJIaH BBIMOJHEHUS MMPAKTUIECKONW paboThl ¢ YUETOM MMEIOIIHNXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTEHUH;

JaBaTh OLIEHKY HOBBIM CHUTYAaIlUsIM;

paciupsTh paMK1 y4eOHOT0 IpeIMeTa Ha OCHOBE JTMUHBIX MPEANO4TeHUH;

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

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO 3PYIULHMU B 001acTH
(U3MKH, TOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIIHOHATbHBIN HHTE/IEKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsSIM, BHOCUTh KOPPEKTUBBI B JIESITEIbHOCTD,
OLIEHWBATh COOTBETCTBUE PE3YNIbTATOB IIEIISIM;

BJaJIeTh  HABBIKAMU  TIO3HABaTENIbHON  pedrexkcnn  Kak  OCO3HaHUS
COBEpIIAEMBbIX JEHCTBUII M MBICIUTENbHBIX MPOLIECCOB, HUX pPE3yJbTaTOB U
OCHOBaHMHI;



UCIIOJIb30BaTh MPUEMBI peIIEeKCUH ISl OLICHKH CUTYaIlMH, BHIOOpAa BEPHOTO
pElIeHHUS;

YMETh OIICHUBAaTh PUCKHM W CBOECBPEMEHHO IPUHUMATH PEHIEHUS IO HX
CHIKCHHUIO;

NPUHUMATh MOTHUBBI W apryMEHTBI JPYIHMX TIPU aHAJM3Ee pPEe3yIbTaTOB
NeSITeNbHOCTH;

NPUHUMATH ce0sl, TOHUMAast CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHUBBI W apTyMEHTBI JPYIHMX TIPU aHAW3e pPe3yIbTaTOB
NESATENHHOCTH;

pU3HABATh CBOE MPABO U MPABO APYTHX HA OMIMOKH.

B mpormecce qocTmwkeHHs TUYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe i1 YPOBHS CpPEIHEro o0Imero oOpa3oBaHUs Yy OO0ydYarolmuxcs
COBEPILEHCTBYETCS AMOIMOHAJIHBIN UHTEJJIEKT, pe/Ioiaraloun
c(hOpMHPOBAHHOCT:

CaMOCO3HaHUSI, BKIIFOYAIOIIETO CTIOCOOHOCTh TTOHUMATh CBOE AMOIMOHATBHOE
COCTOSIHUE, BUCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW IMOIMOHATILHOM cephl,
OBITh YBEPEHHBIM B ce0e;

CaMOpEryJIMpPOBaHUs, BKIIOUYAIOIIETO CAaMOKOHTPOJb, yYMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEICHHE, CIIOCOOHOCTh aManmTUPOBAThCS K
AMOIMOHAIILHBIM U3MEHECHHSIM | TIPOSBIISATH THOKOCTH, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO eI U
yCrexy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHE JCHCTBOBATH MCXOMSl U3 CBOUX
BO3MOXKHOCTEH;

AMIIATUH, BKIIOYAIONIECH CIIOCOOHOCTh MIOHUMATh AMOIIMOHATIBLHOE COCTOSTHUE
JIPYruX, YYUTBIBATH €ro TMpPH OCYIIECTBIEHWU OOIIEHUs, CIOCOOHOCTh K
COUYYBCTBHUIO U CONIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATH OTHOIIICHUS
C IPYTUMH JIIOJIbMU, 3a00TUTHCS, IPOSBIATh UHTEPEC U pa3peliaTh KOHQIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K koHumy oOyuenus B 10 kiacce mpeaMmeTHble pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTpaXkaTh C(POPMHUPOBAHHOCTH y O0YUAIOIINXCSI YMEHUI:

JEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHbI MHUpaA, B PA3BUTUU COBPEMEHHOU TEXHUKU WU
TEXHOJIOTUH, B IIPAKTUYECKOU IEATEIIBHOCTH JIIOIEH;

YUUTBHIBaTh TPAHUIBI MPUMEHEHUS W3YYCHHBIX (PUIUYECKUX MOJEIEH:
MaTepuabHas TOYKA, HHEPLUAIbHASA CUCTEMA OTCYETa, aOCOIIOTHO TBEPAOE TEIO,
UJCAIIbHBIN a3, MOACIM CTPOCHUSA I'a30B, XUIKOCTEN U TBEPABIX TEI, TOUYCYHBIN
AJIEKTPUYECKUI 3apsi]l IPU pellieHnH GU3NYECKUX 3a/1a4;



pacro3HaBaTh (pU3MYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATH MX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU CTPOCHMS BEIIECTBA U
AJIEKTPOJIMHAMMKUA:  PAaBHOMEPHOE M  PaBHOYCKOPEHHOE  IPSMOJUHEHHOE
JBIKEHHE, CBOOOJHOE TAJ€HHE T, JBWKEHHE 10 OKPYXKHOCTHU, HWHEpLHS,
B3auMojieicTBHUE Tel, Tuddy3us, OpOyHOBCKOE IBMKEHHUE, CTPOCHUE JKUJIKOCTEH
U TBEPJIBIX TEII, K3MEHEHUE 00bEMaA TeJI IIPU HarpeBaHUM (OXJIaXKICHUH), TEIJIOBOE
paBHOBECHE, HCMapeHHe, KOHJCHCAIUs, IUIaBJICHUE, KPUCTAJIM3alUs, KUIICHHE,
BJIQYKHOCTh BO3/1yXa, MOBBIIICHUE JABJIICHUS ra3a Mpu €ro HarpeBaHUM B 3aKPHITOM
cocylle, CBSI3b MEXKAYy IapaMeTpaMu COCTOSIHHMS Traza B H30IpoIleccax,
AJIEKTPU3AIUA TEJI, B3aUMOJCUCTBUE 3aPsJI0B;

ONHCHIBATh MEXAHWYECKOE JIBIDKCHHE, WCIIONB3Ys (DU3UYECKHE BEITUYUHBI:
KOOpJMHaTa, MYyTh, IMEpPEMEIICHUEe, CKOPOCTh, YCKOpPEHHE, Macca Tella, CuJa,
UMITYJIbC T€Ja, KHHETUYECKasi SHEPTHs, MOTEHIMAIbHAS SHEPrusi, MeXaHU4ecKas
paboTta, MexXaHWYECKas MOIIMHOCTh;, NIPU OMNHCAaHWMU TMPABWIHHO TPAKTOBATH
(Gbu3HUeCKNii CMBICT MCIOIB3YyEeMbIX BEIMYWH, WX OOO3HAYCHHS W €IUHUIIBI,
HAXOJIUTh (POPMYJIbI, CBS3BIBAIONINE JAHHYIO (PU3MUECKYIO BEIIMUHUHY C APYTUMU
BEJIMYNHAMH;

ONHUCHIBaTh M3YYCHHBIC TEIJIOBbIE CBOMCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCToNb3ysd (U3MYECKUE BEJIWYMHBL: JaBIEHUE Tas3a, TeMmIeparypa, CpenHss
KUHETUYECKasl SHEPTUs XaOTHUYECKOTO JABMKECHUSI MOJIEKYJI, CPEAHEKBaApaTHIHASL
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS HSHEprus, padoTa rasa,
KOA()(PUIIMEHT IIOJE3HOr0 JEHCTBHUS TEIUIOBOI'O JIBUTATENsd; TPH OINHCAHUHU
NpaBUJIBHO TPaKTOBaTh (DU3UYECKUM CMBICI HCIOJIB3YEMbIX BEJIMYMUH, HX
0o003Ha4YeHUsT U €IUHUIIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIIME JTAHHYIO
(bU3UYECKYI0 BETUYUHY C IPYTUMHU BEJIMUUHAM;

OMHUCHIBaTh U3YUYEHHBIC DJICKTPUUECKUE CBOMCTBA BEIIIECTBA U JIEKTPUUECKHE
sBJICHHUS (TIPOIIECCHI), UCTIONB3Ys (PU3NYECKUE BEITUYHMHBI: DJICKTPUUSCKHUA 3aps,
3JIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD TMOJIs, NOTEHIIMAN, PAa3HOCTh MOTEHIUAJIOB;
NPy ONUCAHWM TIPABWIBHO TPAKTOBATh (DU3MYECKUM CMBICT HCIOIb3yEMbIX
BEIMYMH, WX OOO3HAUCHWUS W CIWHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3MYECKYIO BEIMUHUHY C IPYTUMU BEITUYUHAMU;

aHaJTM3UPOBATh (PU3UYECKHE MPOLECChl U SBJICHUS, UCIOIB3YSd (PU3HUECKUE
3aKOHbI W TIPUHIIUIIBL; 3aKOH BceMupHoro Tarotenus, |, 11 u Il 3akonsr HeroToHA,
3aKOH COXPaHEHUsSI MEXaHMYECKOW SHEpPruu, 3aKOH COXPAHEHUS UMITYJIbCa,
NPUHIUI CYNEPIO3UIMA CHWJI, MPUHIIUI PABHOMPABUS HHEPLUHAIbHBIX CUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYIO TEOPHUIO CTPOCHHUS BEIIIECTBA, TI'a30BbIC
3aKOHBI, CBSI3b CPEJIHEH KMHETUYECKOW SHEPTUHU TEIUIOBOTO JIBMKEHUSI MOJIEKYJ C
aOCOJIIOTHOM TeMIlepaTypoH, MEePBbIi 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHCHHUS
AJIEKTPUYECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pas3inyaTh CJIOBECHYIO



(GOpMYyITUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHHE W YCIOBHUS (TPaHHMIIBI,
00J1aCTH) IPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TPUHIMIBI JEHCTBUS MalllMH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inuyaTh YCIOBUSA MX O€30MacCHOTO MCIOIb30BaHUS B
TIOBCEIHEBHOU KU3HU;

BBITIONTHATh JKCIEPUMEHTHI TI0 HCCIENOBAHUI0 (U3UYECKUX SIBICHUU H
IPOIIECCOB C HCMOIb30BAHUEM TMPSMBIX U KOCBEHHBIX H3MEpPEHUH, NMPU 3TOM
dbopmynupoBath mpoOJeMy/3ajady U TUINOTE3Yy Y4€OHOro HSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMIOKEHHOTO O0OpYyIOBaHUS, TPOBOIUTH OMBIT H
(dbopMyIHpOBaTH BHIBOBL;

OCYILIECTBIISTH MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BETUYHH, IPU
ATOM BBIOMpAaTh ONTHUMAIBHBIM CIIOCOO M3MEPEHHs W HCIOIb30BaTh HM3BECTHHIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh  3aBUCHMOCTH  MEXAY  (PU3NYECKMMH  BEIMYMHAMH  C
UCTOJIb30BAaHUEM TMPSIMBIX HU3MEPEHUM, MPU ATOM KOHCTPYHPOBATh YCTAHOBKY,
¢uKcupoBaTh pE3yabTaThl MOTYYEHHOW 3aBUCHUMOCTH (U3NYECKUX BEIUYHH B
BU/JIE TAaOIUIl U TpaUKOB, I€TaTh BHIBOJBI IO pe3yjIbTaTaM UCCIIEI0OBAHNUS,

co0oaTh npaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUM UCCIIEIOBAHUN B
paMKax y4eOHOro OHKCIIEPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOM U MPOEKTHOU
JESATENbHOCTA C MCIONb30BAHUEM HM3MEPUTENbHBIX YCTPONCTB U JaOOPATOPHOTO
000opy1I0BaHUS;

pematb pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MUECKOW MOJENbIO,
UCTIONB3Ys (PM3MUYECKUE 3aKOHBI U MIPHUHIIMIIBI, HA OCHOBE aHalln3a YCIOBHA 3aa4u
BbIOMpATh (PU3UUECKYI0 MOJIENb, BBIACIATh (PU3UYECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOo/IMMbIE Il €€ pelleHHus, MPOBOAUTh PacUEThl M OLICHUBATh PEaTbHOCTh
HOJYYEHHOT0 3HaUYEHUS! PU3NYECKOMN BETUUHHBDI;

pelaTh KaueCTBEHHBIC 33/1a4U: BBICTPAaNBaTh JJOTUYECKH HETIPOTHBOPEUUBYIO
LENOYKY PpacCyXACHHI ¢ ONOpold Ha H3y4YEHHbIE 3aKOHBbI, 3aKOHOMEPHOCTH U
buznueckue sIBICHUS;

UCTOJB30BaTh  MPH  pPEUIeHMH  yuyeOHBIX  3aJad  COBpPEMEHHbBIC
UH(POPMAIIMOHHBIE TEXHOJIOTUHU ISl TIOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIPETAIIH
U TpeJCTaBlieHUs Y4eOHOM U HAy4YHO-TIOMYJISIpHOM MH(OpMalUY, MOIYYSeHHONW U3
Pa3IUYHBIX UCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOIyYaeMyt0 HH(OpMAITHIO;

NPUBOAUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apPYOESKHBIX YUEHBIX-(DH3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE IMPOLIECCOB OKPYXAIOLIET0 MHpa, B pPa3BUTHUE
TEXHUKHU U TEXHOJIOTUH;

UCMOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (U3MKE B IOBCEIHEBHOM >KU3HU
i obecriedeHust 0€30MacHOCTU MPH OOpalleHUH ¢ MpUOOpaMu U TEXHUYECKUMHU



YCTPOUCTBAMH, JJISI COXPAHEHUS 3JI0POBbS U COOIOJICHUSI HOPM DKOJOTHUYECKOTO
MOBEJICHUS B OKPYKAIOIIEN CPEAE;

paboTaTh B TpYIIEe C BBHIIOJHEHUEM Pa3IUYHBIX COLUAILHBIX POJIEH,
IJIaHUPOBaTh palbOTy TPYIIbI, pPalUOHATBHO pPaCHpeAessiTh OO0S3aHHOCTH U
IJIAaHUPOBATh JICSITEIHLHOCTh B HECTAHJAAPTHBIX CUTYaAIMSIX, aJCKBAaTHO OIIEHUBATh
BKJIAJT K&KJIOTO M3 YYACTHUKOB I'PYIIIHI B PEIICHUE PACCMATPUBAEMOM IPOOIJIEMBI.

K konmy oOyuenus B 11 kJjacce mpeaMeTHbIE Pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOUTUXCS YMEHHUI:

JEMOHCTPUPOBATh Ha IpUMEpax poyib U MeCTOo (pu3uku B (HOpPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTHUHbI MHUpPaA, B PA3BUTUU COBPEMEHHOW TEXHUKU H
TEXHOJOTUM, B MNPAKTUYECKOW AEATEIBHOCTU JIOAEH, LEIOCTHOCTh M E€IUHCTBO
($u3nYecKol KapTUHBI MUPA;

YUUTBIBATh TPAHUIBl TPUMEHEHUS HW3YyYEHHBIX (QPU3NYECKUX MOJENei:
TOYEUHBINA AIEKTPUYECKUN 3apsil, JIyd CBETa, TOUYECUHBIN UCTOYHHUK CBETA, JIEpHAs
MOJIETTh aTOMa, HYKJIOHHAs MOJETh aTOMHOTO SApa TPH PEIICHUH (PU3UIECKUX
3aaad;

pacno3HaBaTh (PU3NYECKHE SABJICHHS (TPOIECCHI) U OOBICHITH UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOU (DM3UKU: DIIEKTPUUECKAs] TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MATHUTHOE JEHCTBUS TOKA, B3aUMOJICUCTBUE
MAarHuTOB, DJIGKTPOMArHUTHAasi WHAYKIUSA, JEHUCTBHE MArHUTHOrO TIOJSI Ha
IPOBOJHUK C TOKOM M JBWXKYIIMKICS 3apsill, AJEKTPOMArHUTHBIE KoyieOaHUA U
BOJIHBI, TMPSIMOJIMHENHOE PACHPOCTPAHEHHE CBETA, OTPa)XKEHUE, MPEIOMIICHHE,
uHTepdepeHnus, audppakiuuss ¢ [OJsSpU3alus CBeTa, JUCIEPCHsl CBETa,
dotoanekrpuueckuii 3pdext (poroaddekT), cBeTOBOE NaBIeHNE, BOSHUKHOBEHUE
JMHENYATOro0 CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaINOaKTUBHOCTB;

OMUCHIBATh W3YYCHHbIC CBOMCTBA BEIHIECCTBA (IEKTPUUECKUE, MATHUTHBIC,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  Pa3IMYHBIX  Cped) |
AJIEKTPOMArHUTHBIE SIBJICHUS (TIPOLIECCHI), UCIOJIBb3Ys (DU3NYECKUE BEITUYUHBI:
AIEKTPUYECKUN 3apsijl, CWJa TOKA, DJIEKTPUUECKOE HANpSIKEHUE, DICKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJBIKYIAs CHJia, paboTa TOKa,
WHAYKLIHAST MarHUTHOro mnois, cwia Awmmepa, cwia JlopeHna, MHAYKTHUBHOCTH
KATYIIKW, SHEPrusl 3JIEKTPUYECKOr0 M MArHUTHOrO IMOJE€H, MEepHoJ M YacToTa
KojeOaHui B KojeOaTeNbHOM KOHTYpE, 3apsjl W CHJIa TOKa B TIpoIlecce
FapMOHUYECKUX DJEKTPOMATHUTHBIX KoJieOaHWi, (OKYCHOE€ pacCTOSHUE U
ONTHYECKas CHUjia JIMH3bI, MPU ONMHCAHUM MPABUIBHO TPAKTOBATh (HU3UUECKUI
CMBICIT HCIIOJIb3YEMBIX BEIUYMH, MX OO0O3HA4YCHHs] W EIUHHIIBI, YKa3bIBaTh
dbopMynbl, CBSA3BIBAIONIME JIAaHHYIO (U3UYECKYI0 BEIMYMHY C JPYTUMH
BEJIMYNHAMU;



OMUCHIBATh H3YUYCHHBIC KBAHTOBBIC SIBJICHUS M TMPOIECCHI, HCIONb3Ys
¢du3znyueckre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JIJIMHA BOJIHBI U
4acToTa CBETa, SHEPTUsi M UMITYJIbC (OTOHA, IEPUO]T TOTypacIaa, SHEPTUSI CBA3U
ATOMHBIX SiJIep, MpPU OIMUCAHWM MPABWIBHO TPAKTOBAaTh (DU3MUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIWYUH, MX OO0O3HAYEHUS U E€IUHHUIIBI, YKa3bIBaTh (DOPMYIIHI,
CBSA3BIBAIONIUE JAHHYI0 (U3HYECKYI0 BEJIMYMHY C JPYTMMH BEJIUYHHAMU,
BBIYHCIISATH 3HAUCHNUE (DU3NIECKON BEITMYUHBI;

aHAJTM3UPOBATh (PU3UYECKHUE MPOLIECCHl U SBJICHUS, UCMOIL3Yd (PU3HUECKUE
3aKOHBI W MPUHIUIIBLL: 3aKOH OMa, 3aKOHBI MOCEA0BATENBHOIO U MapajuieIbHOTO
COCIMHEHUSI IPOBOJHUKOB, 3aKkOoH Jlxoyns—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOU
WHYKIHUH, 3aKOH TMPSMOJIMHEHHOI0 pACHpPOCTPAHEHHS CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHbI MPEJIOMJICHUSI CBETa, ypaBHeHUE ODWHIITeHHa ansi gororddekra,
3aKOH COXPAaHEHUs SHEPrUHU, 3aKOH COXPAaHEHHsS HUMITYJIbCa, 3aKOH COXPAHEHUS
AIEKTPUYECKOr0 3apsja, 3aKOH COXPaHEHUs MacCcOBOr0 4uWcia, MmocTyiarsl bopa,
3aKOH PaIMOAKTUBHOTO PAcMajia, Py 3TOM Pa3iindaTh CIOBECHYIO (hOPMYITHUPOBKY
3aKOHA, €ro MaTeMaTU4YEeCKOE BBIPAXKEHHE U YCJIOBUS (TpaHUIbI, O00JIACTH)
IPUMEHUMOCTH;

OMPENIENATh HAMPABICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO MOJISI IPOBOJHUKA
C TOKOM, cuiibl Ammnepa u cuibl JlopeHua;

CTPOUTh U OIKCHIBATh H300paXEHHUE, CO3/1aBAEMOE IUIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIONTHATh JKCIEPUMEHTHI TI0 MCCIEIOBAHUI0 (U3MYECKUX SIBICHUU W
MPOIIECCOB C HCIOJb30BAHUEM TMPSMBIX U KOCBEHHBIX HW3MEPEHUMN: MPU STOM
dbopmynupoBath mpoOJeMy/3agady U TUMNOTE3y Y4eOHOro HIKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMNBIT U
(dbopMynHpOBaTH BHIBOBL;

OCYIIECTBIIAThH MPSIMbIC U KOCBEHHBIC U3MEPCHUS (PHU3NUECKUX BEIHYUH, TIPH
ATOM BBIOMpPATh ONTHUMAJBHBINA CHOCOO M3MEPEHUsT W HUCIOJIb30BaTh M3BECTHBIE
METOAbI OLIEHKHU MOTPEIHOCTEN U3MEPEHUI;

UCCJICIOBATh 3aBUCUMOCTH (PU3WYECKHX BEIUYMH C HCIOIH30BAHUEM
OpSMBIX HW3MEPEHUN: TpPU OSTOM KOHCTPYUPOBaTh YCTAHOBKY, (PUKCHUPOBATH
pe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUMYHMH B BHIE TAOJHUIl U
rpaduKoB, AeNaTh BHIBOABI [0 pE3yJIbTaTaM UCCIIEIOBAHMUS;

coOo1aTh MpaBuia 0€30MacHOro TpyAa MPU MPOBEACHUU UCCIEAOBAaHUN B
paMKax y4eOHOro OHKCIIEPUMEHTa, Y4eOHO-UCCIIEOBATEIbCKOM U IMPOEKTHOU
JIESTENBHOCTA C HCIONB30BAHUEM HM3MEPUTENBbHBIX YCTPONCTB U JaOOpPaTOPHOrO
000py1I0BaHUS;

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



BbIOMpATh (PU3UYECKYI0 MOJENb, BBIACNIATh (PU3NUYECKHE BEIUYUHBI U (POPMYIIbI,
HEoOXOoANMBIE JUIsl €€ pelleHusi, POBOAUTh PAcUEThl M OLIEHHWBATH PEATbHOCTH
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 TpEJCTaBlIeHUs Y4eOHOM U HAy4YHO-TIOMYJISIpHOM MH(OpMALUHY, MOIYYEeHHONU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJU3UPOBATH MOJIy4aeMyt0 HH(POPMAIHIO;

OOBSICHATh MPHUHLMIBI JEHCTBUS MAaIlUH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCJIOBUSA WX OE30MACHOI0 HUCIOJIb30BAHUS B MMOBCEIHEBHON
KU3HU;

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

UCMOJb30BaTh TEOPETUUECKHE 3HAHUS MO0 (PU3MKE B IOBCEIHEBHOM XKU3HU
i obecriedeHust 0€30MacCHOCTU MPHU OOpalleHUH ¢ MpUOOpaMy U TEXHUYECKUMU
YCTPOMCTBAMHU, JIJISi COXPAHEHUS 370POBbs M COOIIOJEHUS HOPM DKOJIOTHYECKOTO
MOBEJCHUS B OKPYXKAIOIIEU CPELE;

paboTaThb B TIpyHIE C BBINOJIHEHUEM pA3JIMYHBIX COLHUAIBHBIX POJIEH,
IUIAaHUPOBATh pPabOTy TPYMIbI, PALUMOHAIBHO paCHpPEAeNaTh OO0A3aHHOCTH WU
IJJAHUPOBATh JACATEIBHOCTh B HECTAHAAPTHBIX CUTYalUAX, aJICKBATHO OLICHUBATh
BKJIAJl K&KJIOTO U3 YYACTHUKOB IPYIIIBI B PEIICHUE PACCMATPUBAEMOI MTPOOIEMBI.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uugpoBbie
Ne ni/m P Kontpoasnbie | IIpakTnueckue (1upp )
NMPOrpamMmblI Bcero odpa3oBaTejbHbIE
padoTsI padoThbI
pecypcsl
Paznen 1. PU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUS
bu6nunorexa [IOK
1.1 ®u3nKa U METO/Ibl HAYYHOTO TO3HAHHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro o pazgeny 2
Paznen 2. MEXAHUKA
bu6nuorexa [IOK
21 Kunematitka > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Huramka ! https://m.edsoo.ru/7f41bf72
bubnuorexa [IOK
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Hroro no pazueny 18
Pa3nen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOM 9 1 bubnnorexa [IOK
' TEOpHHU https://m.eds00.ru/7f41bf72
bu6nmoreka [IOK
3.2 OCHOBbI TEPMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEIIECTBA. 5 bubnumorexa [IOK

@Da30BbIe NEPEXOIBI

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



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

Hroro no pazueny 24
Paznen 4. DJJIEKTPOAUHAMUKA
bu6nuorexa [IOK

4.1 DEKTPOCTATHIE 10 https://m.edso0.ru/7f41bf72
42 [TocTosinHbIM 5eKTpUYeCKHil TOK. Toku B 12 bu6mmoreka [IOK

' Pas3IMYHBIX Cpeiax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

PesepBHoe Bpems 2

OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68
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11 KVIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTbI
pecypchbl
Paznen 1. 9JIEKTPOAUHAMUKA
MarunuTtHoe noje. DIeKTpOMarHuTHas bu6nuoreka [IOK
11 11 1 3
WHYKUUS https://m.edso0.ru/7f41c97c
Hroro no pazueny 11
Pa3nen 2. KOJIEBAHUSI U BOJTHbBI
21 MexaHu4eCKHUE U ANEKTPOMAarHUTHbBIE 9 1 bu6nuoreka [IOK
' Kosiebanust https://m.edsoo.ru/7f41c97c
99 MexaHu4yeckue U MEeKTPOMarHUTHbIE 5 1 bubmmorexa LIOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubmuorexa [IOK
2. 1
3 Onrrika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI cHIeIIHATIBHONU TEOPUH 4 1 bu6mmoreka [IOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97c
Htoro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuotexa [JOK
41 DJIeMEHTHI KBAHTOBOW OMTHKHU 6 httos://m.edsoo.ru/7f41c97¢
4.2 CrpoeHune aToMa 4 bubnuorexa LIOK
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4.3 AToMHOE PO 5

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

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

Wroro no pazneny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3NKHU

5.1 DneMeHTbl aCTPOHOMHUU U aCTPOPU3UKU 7

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

Hroro no pazneny 7

Pa3nea 6. OBOBIIAIOIIEE IOBTOPEHHUE

bu6mmoreka [IOK
6.1 Obobmaiowee noBToperHe 4 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
PezepBHOoe Bpemsi 3

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

®uzuka, 10 wrace/ Mskumes [.5., byxosue b.b., Corckuit H.H. mon
penakuueit IlapdhentreBoit H.A., AxuuonepHoe oOmiectBo «M3aaTeiabcTBO
«IIpocseienue»

O®uzuka, 11 wmacc/ Msaxumes [.JI., ByxosneB b.b., Uapyrun B.M. mon
penakuuent IlapdentreBoit H.A., AxumonepHoe oOuiectBo «M3marenbcTBo
«IIpocsemienue»

METOJINYECKHUE MATEPHUAJIBI J1JI51 YYUTEJIS

https://seninvg07.narod.ru/004_fiz_prez_ m_11.htm  dwmsuka 11  kiacc,
MSKHUIIEB.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
HUHTEPHET

https://class-fizika.narod.ru/10-11_class.htm KpaTkue koHCHEKThI 1m0 (u3nKe
10 - 11 xmacc: KnaccHast pusuka

https://www.youtube.com/@pvictor54 Ilnei-1ucT YypOKOB YUHTENs (PU3HUKU
PHUIIETbEBCKOTO JIHIIES



