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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TPeOOBAHHM K pe3ysbTaTam
OCBOCHHMsI OCHOBHOU 00pa3oBaTelbHON Mporpammsl, npeacTtaBieHHbx B OI'OC
COO, a Takxke c yd€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHIENINK TpernofaBaHus yueOHoro npeamera «Dusuka» B 00pa3oBaTeNbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaAHHE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10-11 kmaccoB mnpu
oOydeHHH UX (u3HMKe Ha 0230BOM YpOBHE Ha OCHOBE CHUCTEMHO-AESITEIbHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEeIMETHBIM pe3yJibTaTam
OOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Yy4Y€OHBIMM IpeaMeramMu. B Hel
ONPEENSIOTCA OCHOBHBIE LIETU M3Y4YEHHsS] (PM3HKM HA YPOBHE CPEIHEro OOIIEro
oOpa3oBaHusl, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHUSI Kypca (PU3UKU: JTUYHOCTHBHIE,
MeTarpeIMETHbIC, TPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIFOYAET:

e IUJJAHUPYEMBbIE PE3YJIBTATHI OCBOCHUS Kypca (PU3KMKK Ha 0a30BOM YPOBHE, B

TOM YHCJIE TIPEIMETHBIC PE3YJIbTATHI M0 T0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1mo rojgaMm oOydeHusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOIo IMpeiMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUI 00 okpykaromiem mupe. HIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3yoni
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TTOCKOJIbKY (PU3NYECKHe 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHME UM AKTHMBHOE
NpUMEHEHUE (PU3NUECKUX 3HAHUW  OmpenenseT XapakTep UM pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEpPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCAQ, TOJIYYEHHUS] HOBBIX MATEpPHAJIOB C 33JaHHBIMH CBOWCTBAMU U JIPYTHX.
N3yyenne ¢u3NKu BHOCHT OCHOBHOW BKJIAJ B (OpMHUpOBaHHE €CTECTBEHHO-
HAy4YHOW KapTHHBI MHUpa oOydaromwuxcsi, B (OpMUPOBaAHUE YMEHUU MPUMEHSThH
Hay4YHBIN METOJI MO3HAHUS MPU BBIMOJHEHUU UMH YU4E€OHBIX HCCIIeI0BaHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpefaHero oOmiero oOpa3oBaHUS
MOJIOKEH pAl HUJeWd, KOTOpblE MOXHO paccMaTpHBaTh Kak MPUHIUIBI €ro
IOCTPOEHUS.
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Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC SBISETCS JOTUYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET Kak
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoesn eenepanusayuu. B cooTBeTcTBUHM ¢ HEW MaTepuan Kypca (HU3HKU
o0bequHEH BOKPYr (Qusnueckux Teopuid. BemymuMm B Kypce SBISETCS
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYpPHBIX YPOBHSIX MaTepuM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus MNpenosiaraeéT HCIOJIb30BAHHUE
TYMaHUTapHOTO TOTEHIMana (PU3MUECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
bu3uku ¢ pa3BuTHEM OOIIECTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTpoOIeMamu.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢dusuku mpeamnonaraer
3HAKOMCTBO C IIUPOKUM KPYTOM TEXHHUYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
CoJlepKaHMs, TOCBAIIEHHBIX OKOJOTMYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTMH, a TaKXe 00CYXICHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILIEero
oOpa3oBaHus SBISAIOTCS (U3MUECKue Teopuu ((popMHUpOBaHUE MPEACTaBICHUN O
CTPYKTYpE€ MOCTPOCHUSI (PU3UUYECKON TEOPUH, POIU (PyHIAMEHTAIBHBIX 3aKOHOB U
NPUHIUIIOB B  COBPEMEHHBIX  TMPEACTABICHUSIX O TMPUPOAE, TpaHULAX
NPUMEHUMOCTH TEOPHH, JJIsI OMUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CuCTeMHO-eSITENbHOCTHBIN TIOJIX0/T B Kypce (U3UKU pPeanu3yeTcs MPEexe
BCEr0 3a CYET OpraHU3alluMd IKCIEPUMEHTAIBHOW ACSTEIHHOCTH O0YUYarOIIMXCA.
Jns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTAIBHBIX KPATKOBPEMEHHBIX AKCIEPUMEHTOB M JabOpaTOpHBIX padoT,
KOTOpBIE B MIporpamme mo (usnke oObeIMHEHBI B OOMIMN CIMCOK YUYCHHYECKUX
MpaKkTUYeCKux padoT. BrigeneHne B yka3aHHOM mepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W  OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa3oBaTEILHOIO TMpollecca MCXOJsd U3 OCOOCHHOCTEH IIJIaHUPOBAaHUS U
ocHalleHus kabunera ¢Qusuku. Ilpu »s>TOM oOecneunBaercs OBJIAJACHHE
OOyYarOIIMMHUCS YMEHHUSIMU TPOBOJIUTH KOCBEHHBIC W3MEPEHUS, HCCICIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB IO MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHME YIENSAETCS PEHICHUIO PACUYETHBIX MU KauyeCTBEHHBIX
3amad. [Ipu 3TOM 11s1 pacuy€THBIX 3a/1ad MPUOPUTETOM SIBJISIIOTCS 3aJa4u C SIBHO
3aJlaHHOMN (DU3UYIECKON MOJIEIBIO, TTO3BOJISIONINE IPUMEHSITh N3YYCHHBIE 3aKOHbBI U
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3aKOHOMEPHOCTH KaK M3 OJHOTO paszfena Kypca, TaKk U HUHTErpuUpys 3HaHUS W3
pa3HbIX pa3ienoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SIBJICHUM W TPOIECCOB B OKPY’KaIOIIEH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJEIM A CUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY OO€CedYeHHI0 ydyeOHOro mpolecca 0a30BbI ypOBEHb Kypca
($bu3MKN Ha YPOBHE CPEIHEr0 00IIEero 00pa3oBaHus TOKEH U3yUaThCs B YCIOBUAX
IpPEIMETHOrO0 KaOWHeTa (PM3MKM WIA B YCJIOBHUSIX HHTETPHUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HEe0oOXoaMMoOe J1labopaTopHOE OO0OpYIOBAHME JJiI BBIMOJHEHUS YKAa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHUX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy1I0BaHUE.

JleMoHCcTpallMOHHOE  00Opy/I0BaHWE (OpMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JEMOHCTpAlui s
WCCIICMOBAHMUSI  M3y4aeMbIX  SBJIIEHHA ©  TPOIECCOB, OJMIUPHUYCCKUX U
byHITaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHM.

JlaGopatopHoe 000OpyJIOBaHHE [JIi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEUMBAECTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydarommuxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOpHOTO OOOPY/IOBaHUS JAOJKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, @ TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpaTOPUH.

OCHOBHBIMHU TIEJIIMH U3y4CHUS] PU3UKHU B 0011eM 00pa30BaHUU SIBJISTFOTCS:

e (opmupoBanue HHTEpeca W CTpEMJICHUS OOYYArONIUXCS K HAYyYHOMY
U3YYCHUIO TPUPOIBI, Pa3BUTHE WX HHTCIUICKTYaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]Ie TIO3HAHUS U (POpMUpOBaHUE
MCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysbTaTa H3YYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (QopmupoBanue yMeHHUH OOBSCHATH SBICHHUS C HCIOJb30BAHUEM
bu3MYeCcKuX 3HAHUHN M HAYYHBIX JJOKA3aTEIhCTB;

e (opmMupoBaHue mpencTaBICHUNA O PONMM (PUBUKHU IS Pa3BUTHUS IPYTUX
CCTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne 3TuX 1elield oOecrneuynBaeTcsl peleHueM CIeAYIOIUX 3a1ady B

nporuecce u3ydeHus Kypca GU3NKN Ha ypOBHE CPEHEro o01ero oopa3oBaHus:
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e TmpuOOpeTEeHHEe  CHUCTEMbl  3HaHUK 00  oOmux  (Pu3NUeCcKux
3aKOHOMEPHOCTSIX, 3aKOHAaXx, TEOpHUSIX, BKJTIOYAS MEXaHUKY,
MOJICKYJISIPHYIO  (DU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AJIEMEHTHI acTPO(DU3HKHY;

e (dopMupoBaHHE YMEHHMHA NPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBbsICHEHUS (PU3MYECKUX SBICHUHW B MPUPOAEC U IS NPUHATHUA
MPaKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU;

e OCBOEHME CIOCOOOB pElIEHUs pa3IU4HbIX 33a7a4 C SBHO 3aJIaHHOMN
dusznyeckoil Monenbplo, 3aJay, MOJIPa3yMEBAIOIIMNX CaMOCTOATEIbHOE
co3faHue GU3NIecKor MOJEINH, aJIeKBATHON yCIIOBUSM 3aJa4H;

e TMOHMMaHUE (U3UYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHWPOBAHUS U IMPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIM3a W HHTEpIpeTanuu UHGOpMaINH,
OIPEIENICHMS TOCTOBEPHOCTH ITOJIy4EHHOTO PE3yJIbTaTa;

e CO3JIaHME YCIIOBHI NJIsl Pa3BUTHSI YMEHHI MPOEKTHO-UCCIEN0BATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEIHEr0 OOIIEro
oOpazoBanus orBojuTcs 136 yacoB: B 10 kinacce — 68 yacos (2 4aca B He/IeN0), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIO).

[Ipensaraempiii B mporpaMMme MO (PU3MKE MepeyeHb JabOpaTOPHBIX U
MPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYMTENb JENAaeT BBIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



© MAQOY I'mmua3us Ne 86. PaGouasi mporpamma y4eGHOro npeamera
«®u3nka_06a30Bblii ypopenb_ 10-11 kaaccnn»

COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUS

®usuka — Hayka o mnpupone. Hayunbie mMeTOnBI NO3HAHMUS OKPYKAIOLIETO
Mupa. Ponb DJKCrepuMeHTa M TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
DKCIIEpUMEHT B (PU3HKE.

MonenupoBanue (uU3NYECKUX SIBJIEHMM M mporieccoB. HayuHble TMIIOTE3BI.
®dusnyeckre 3aKOHbI U TEOPUH. ['paHUIBI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponbe u Mecto ¢usuku B GOpMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI
MHpA, B IPAKTUYECKON IEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W LHUQPPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABMKEeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra. Tpaekropus.

[lepemernienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTb) H
YCKOPEHHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMU Ha OCU CHUCTEMBbI KOOpJIWHAT.
CroxeHune nepeMeleHu U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOE IBIKeHue. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMENICHUs
MaTepUaJIbHOM TOUKH OT BPEMEHHU.

CBoOoaHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuueitHoe  aBwkeHue. J[BUKEHHME  MarepualbHOM TOYKH  TIO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocth. [lepuon u wactora obparienus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuyeckue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBI>KCHUE CHAPSIJIOB, LICTTHbIC U PEMEHHBIC Mepelayuu.

Jlemoncmpayuu

Mogenb cucTeMbl O0TCU€Ta, WILTFOCTPAIUS KHUHEMATUUYECKUX XapaKTEPHUCTHK
JIBUKEHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Te B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.
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HaGmionenue aBukeHUs Tena, OPOIIEHHOIO IMMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

H3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIbIO ONPEIEICHNUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUI MaTepUalibHOM TOUKHU. Tpetnit 3aKkoH HproTOHA 17151 MaTepuanbHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (mokosi, CKoiapxkeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE M BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopMariuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHeHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcioBus paBHOBECHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopusie pabomul
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N3yuyenue aBuxeHUs: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uxX JAehOopMaIIvH.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeEla, HWMEIOIIETO OCh
BpAILICHUA.

Tema 3. 3akonvl coxpaneHus é mexanuxe

Nmiynbc MaTepuaibHOM TOUKHM (Tela), CHUCTEMbl MaTEpPHAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU YHEPTUMU.

[TorennumanbHas DHEPTHUA. [TorenmanbHas DHEPTUsA YIIPYro
nepopMupoBaHHoi  TmpykuHBL.  [loTeHUManbHAasT  SHEprus Tela  BOJIM3HU
MOBEPXHOCTH 3€MJIH.

[loTeHnmanbHple U HEMOTEHHUANbHbIE  Cuibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHMYECKOW SHEPTHUU CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHn4eckue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasSTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3BMEHECHHEM MEXaHUUYECKOW IHEPTUu
TeJla Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'yTa.

Paznen 3. MogekysipHast u3nKa 1 TEPMOJAMHAMUKA
Tema 1. OcHosbl MONEKYIAPHO-KUHEMUYUECKOU meopuu
OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH U UX OMBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuwxkenue. uddysua. Xapakrtep IBUKEHUS U
B3aUMOJICMCTBUSI YaCTUI[ BelecTtBa. MOJENIU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.
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TennoBoe paBHOBecue. Temrieparypa u €€ namepenue. lllkana temmeparyp
Llenbcus.

Mopgens  uneanmbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KHHETHYECKOW TEOPHH HACAITBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEl KWHETUYECKOW SHEpruu TEIUIOBOro JBMKeHHMs dactul] rasa. [llkana
temnepatyp KensBuna. ['a30Bble 3akOHBI. YpaBHeHHEe MenneneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE HM3MEPEHHI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEPMOJMHAMHYECKOU
CUCTEMBI U crIoco0bI e€ n3meHenus. KonmuectBo TemioTsl U pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJbHAs TEeIIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. l[lepBhiii 3aKOH TEPMOJAMHAMHUKHU.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOJIE.

TennoBble  MamwmHbl.  [IpuHOUIIBI  JEUCTBHUS ~ TEIUIOBBIX  MallWH.
[IpeoOpa3zoBanust SHEpPrUM B TEIUIOBBIX MamuHax. KoadduimeHt monae3Horo
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nevctBus TtemnoBoil mamuHbl. [ukn KapHo u ero ko3¢ @uIMEHT MOJIE3HOTO
JENUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKH.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOTUIHBHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruy Tejla MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHre BHyTpeHHEN SHEPIUM (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENSI BHYTPEHHETO CrOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHOl TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u koHJeHcamus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHas TeroTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OanaHca.

TexHuyeckrue yCTpOIICTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TMOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOICTBa HACBIIICHHBIX TapOB.

Kunenuve npy MoHWKEHHOM JIaBJIICHUHU.

CriocoObl M3MepeHus BIAXKHOCTH.

HaOnronenue HarpeBaHus U MIABJICHUS KPUCTAJUIMUECKOTO BEIIECTRA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonvl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
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ONeKTpu3alus Tel. OIJEKTpUYECKHil 3apsia. JlBa Buaa dIEKTPUUYECKUX
3apsnoB. [IpOBONHUKM, OUANEKTPUKU W MOJYNPOBOAHUKHU. 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsa.

B3aumopaeiictBue 3apa0B. 3akoH KyinoHa. TodeuHbli 3IEKTpUUECKUI 3apsi.
Onextpuyeckoe mnose. Hampsoxk€HHOCTh 3yieKTpuueckoro mnojs. [IpuHuun
CYNEPHO3ULAN DNEKTPUUYECKUX Moyeil. JIMHUM HanpsKEHHOCTH 3JIEKTPUYECKOTO
OJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  Ilotenmman.  PasHocThb
NOTEHUHUAIOB. [IpOBOOHUMKM W JUDJNEKTPUKU B IJIEKTPOCTATUYECKOM  IIOJIE.
Jwusnextpruyeckasi MPOHUIIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcatop. DIeKTpOEMKOCTh MIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHuyeckrue YCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHUE: 3JIEKTPOCKOII,
AIEKTPOMETP, DBJEKTPOCTaTHYECKass 3alluTa, 3a3€MJICHHE 3JIEKTPOIpPUOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aIlllapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3auMmopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpoBOAHUKH B IIEKTPOCTATUYECKOM I10JIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMPIEKTPUKY B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAAH
IJIACTUH, PACCTOSHUS MEXIY HUMH U JUAJIEKTPUUYECKOW IPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepeHne 2eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

ONEeKTpUYECKUd TOK. YCIIOBUS CYIIECTBOBAHMUS 3JIEKTPUYECKOIO TOKA.
Ncrounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpsixenue. 3akon OMa 114 y4acTKa LEMu.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBHOE CONPOTHBJIEHUE BEIIECTBA.
[TocnenoBaTenpHOE, TApAIENBHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

PaGora oanmektpuueckoro Toka. 3akoH JDkxoyms—Jlenma. MomHOCTB
AIIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYILIAsl CUJa U BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 1 MOJHOM (3aMKHYTO#) 2JIeKTpudeckoi menu. KopoTtkoe 3aMbIKaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUS] METAJLUIOB OT TeMIepaTypbl. CBEpXIIPOBOAUMOCTb.
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DIIEKTPUYECKUNA TOK B BakyyMe. CBOMCTBA JJIEKTPOHHBIX ITy4KOB.

[TosrynnpOBOJHUKH. CoOcTBeHHass W TIpUMECHas  IPOBOAUMOCTH
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OnexkTpuyeckuid TOK B  pacTBOpax M  paciulaBaX  AJIEKTPOJHUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.

OnexkTpuyeckuid TOK B rasax. CamMoCTOATENBHBIA M HECAMOCTOSTEIIBHBIN
pa3psa. Momuus. [Inazma.

TexHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOIYIPOBOIHUKOBBII MO0/, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepeHre cuibl TOKAa U HANIPSIKEHUS.

3aBUCUMOCTh COIPOTHUBIICHHUS] LUMUIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUS U MaTepHraa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHIbl. KOpOTKOe 3ambIKaHHe
raJbBaHUYECKOTO JIEMEHTA U OLEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METAIIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTE RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTB BO3yXa.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yyeHue cMenaHHOro COEIMHEHUS] PE3UCTOPOB.

M3MmepeHne 3JIEKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextposusa.

MexnpeaMeTHbIe CBSA3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCS ¢
YY4ETOM COAEPKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMH MaTEMaTUKH,
OMOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHbIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbId (akT, runore3a, (pu3myeckas BEJIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, FIKCIIEPUMEHT, MOJICTTMPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JuHEHHas (QyHKUu,
napaboia, runep0oiia, UxX rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U X NPOEKIMU HA OCHU KOOPJIUHAT, CII0KEHNE BEKTOPOB.
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buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMmoc,
TEII0O0OMEH JKUBBIX OPraHU3MOB (BHABI TEIUIONEpPEIaun, TEIUIOBOE PaBHOBECHE),
AIEKTPUYECKUE ABJICHUS B )KUBOM MIPUPOJE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsT Macca, TEIJIOBbIE CBOWCTBA TBEPHABIX TEN, KUIAKOCTEU H
ra3oB, JJICKTPUYECKUE CBOMCTBA METAJUIOB, JJICKTPOJIUTHUYECKAS IUCCOLMAINS,
rajibBaHMKa.

l'eoepaghus: BNaXXHOCTh BO3/IyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKUE JIBUXKEHUN C HCIOJIB30BAHUEM MEXAHU3MOB,
Y4ET TPEHHUS B TEXHUKE, MOIUIUMIIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHHKE (pakeTa, BOJOMET W JIPyTHUe), JABUTATEIb BHYTPEHHETO
CropaHusi, mapoBasi TypOHUHa, OBITOBON XOJOAMIBHUK, KOHAUIIMOHED, TEXHOJIOTHH
MOJyYEHUSI COBPEMEHHBIX MATEPHUAIIOB, B TOM YHUCIEC HAHOMATECPUAIIOB, H
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHYECKAas 3alllUTa, 3a3€MJICHHE AJIEKTPONPUOOPOB,
KCEpOKC, CTpYUHBIN MIPUHTEDP, AJIEKTPOHATPEBATEIbHBIE IPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIC MPUOOPHI, TATbBAHHKA.

11 KVIACC

Paznen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3aumopaeiicTBUE  TMOCTOSIHHBIX ~ MarHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. I[IpuHuomn cynepno3unuu
MarHuTHBIX nosied. JInHMKM MarHuTHOM WMHAYKUWU. KapThHa JUHUNA MarHUTHOM
WHYKIIUH TI0JISI TOCTOSTHHBIX MarHUTOB.

MarnutHoe TOJie TMPOBOJHMKA C TOKOM. KapTuHa JHHUN WHIYKIUU
MAarHdTHOTO TOJISI JUIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT IpcTena. BzanmoneicTBue npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaITPaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJieHUE. [[BH>KEHUE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOM
WHIYKIUU. OJEKTPOJBIKYIAS CUjla HWHIYKIMH. 3aKOH 3JIEKTPOMarHUTHOM
nHaykuu Papajes.

BuxpeBoe »siekTpuyeckoe Tmosie. OJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MPOBOJAHUKE, IBHXKYIIEMCS TOCTYMATENHHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuno Jlenua.
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NHIyKTUBHOCTh.  SIBIEHHE CaMOMHAYKUHMH. OJEKTPOABMKYIIAs CHJIA
CaMOMHIYKIIHH.

DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TMOJIE.

TexHru4ecKue yCTpOWCTBA M MPAKTUYECKOE NPHUMEHEHHE: IOCTOSHHBIE
MAarHuThl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTapHBIX
YaCTHUL, UHIYKIIMOHHAS TIEYb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOT'O ITyYKa MarHUTHBIM ITOJIEM.

JIvHUM MHAYKIIMA MarHUTHOTO MOJIA.

B3aumopeiicTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHNE >IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuio Jlenua.

3aBUCUMOCTD SJIEKTPOABUKYILIEH CUIIbI MHAYKIMU OT CKOPOCTH U3MEHEHMS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

M3y4yeHne MarHuTHOTO IOJIS1 KaTyIIKH C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUMHbLE KONEOAHUA

KonebarensHast cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJe€OaHMUA.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryga u ($aza KoyeOaHUU.
[IpykVHHBIN MasTHUK. MareMaTH4eCKU MasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosebanuii. [IpeBparienue sHepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTUSI MEXIYy MEXaHUYECKUMHU U
AJIEKTPOMArHUTHEIMU  KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienue o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanus. Pezonanc. BeIHYX/I€HHBIC 2JIEKTPOMAarHUTHBIC KOJICOAHMUS.

[lepemennbiii  TOK. CUHYyCOMAAQIbHBIM TEPEMEHHbIA TOK. MOIIHOCTD
MEPEMEHHOTO TOKAa. AMIUIMTYIHO€ W JACHCTBYIOIIEE 3HAYEHHWE CHUJIbI TOKA U
HaIpsHKEHUS.
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Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOICHUE AIEKTPUUECKOM
DHEPIruMU. JKOJIOTUYECKHE PUCKHU IPU MPOU3BOJICTBE JIEKTpo3Hepruu. Kynbrypa
WCIIOJIB30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA W IPAKTUYECKOE IPUMEHEHUE: SIIEKTPUYECKAN
3BOHOK, T€HEPATOP MEPEMEHHOTI0 TOKA, IMHUM IJIEKTpOnepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOAaTeNbHOM CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).

HaOmronenue 3atyxaromux KojieOaHuid.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Hab6mronenue pe3onanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HAIPSDKEHHSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJIEOaHUMH.

Pe3oHaHC mpu MOCIENOBATEIBHOM COEAVMHEHUU PE3UCTOpa, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopens THHUYN DIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnenoBanre NEPEMEHHOIO TOKa B LENM W3 IOCJIEJI0BATEIbHO
COCIMHEHHBIX KOHJEHCATOPA, KaTYIIKA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUNHbLE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JJiMHA BOJHBI. I[lomepeyHble W MPOAOJIBHBIE BOJIHBI.
HnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3JIYYCHUS DJICKTPOMArHUTHBIX BOJIH.
B3aumuas opuenTtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MPEJIOMIICHUE, MOJsIpu3aIus, nudpakxius,
unrepdepenius. CKopocTh 3JIEKTPOMarHUTHBIX BOJIH.

[[Ixana 3MeKTpPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paauOCBsI3U U TeNeBUAeHUs. Paqnonokanusi.

DIEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEN CPEIBI.

TexHuyeckue yCTpPOMCTBA M TMPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AUArHOCTMKA B TEXHUKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu



© MAQOY I'mmua3us Ne 86. PaGouasi mporpamma y4eGHOro npeamera
«®u3nka_06a30Bblii ypopenb_ 10-11 kaaccnn»

OOpazoBaHue U paclpoCTPaHEHUE MONEPEYHBIX U TPOOJIbHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

HaOnronenue oTpakeHus U IpeJIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune naTepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOI pe30HAaHC.

HabGnrogenue cBsi3W TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOU H
4acTOTOM KoJieOaHUM.

HUccnenoBanne  CBOMCTB  JJIEKTPOMArHUTHBIX  BOJIH: OTpaXEHHUE,
nperoMIIeHUE, OoNspu3anus, AMpakuus, uaTepdepeHIus.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu cBera. ToueyHbIli HICTOYHUK CBETA.

OtpakeHne cBera. 3aKOHbI OTpaxkeHusi cBeTa. [locTpoeHne n3oOpaxxeHui B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. I[IpenenpHblil yroia MNOJHOIO
BHYTPEHHETO OTPaKECHUS.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparomie U pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOMparoluX U paccenBaromux auH3ax. Gopmyna TOHKOW JTUH3BI. YBEJIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblEe HCTOYHUKH.
YcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEeHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE HAOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TaJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpPOMCTBa M TMPAKTHUYECKOE TMPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MNPOCKIMOHHBIM amnmapaT, MHKPOCKOI, TeJIeCKOM, BOJOKOHHAs
OnTHKA, TU(PpaKIMOHHAS peléTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpsiMOnUMHEIHOE paclpOCTpaHEHUE, OTPAKEHHE M MPEJOMJICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonHoe BHyTpeHHEe oTpakeHre. Mozellb CBETOBO/IA.

HccnenoBanre CBOMCTB M300paKeHU B JIMH3AX.

Mopenu MUKpocKora, TeJIeCKona.
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HaGmronenue natepdepeHnu ceera.

HaGmronenue nudpakiuu cBera.

HaOnronenue nucnepcuu cBera.

[Toy4yenue ciekTpa ¢ MOMOIIBIO TIPU3MBI.

[ToydyeHune ciexkTpa ¢ mMOMOIIbI0 JUGPAKIIMOHHON PEIIETKH.
Habmroienue mossipusanuy cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol
W3mepenne mokas3aTes mMpeJoMIICHHS CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
Habmoenue nucnepcun cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panuubpl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIIELIMAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOAYJISA CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHINITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpaIIECHUE
JUTUHBI.

DOHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTULBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISTUBUCTCKOW YaCTHUIIBI. DHEPTHS
IIOKOS.

Paznen 7. KBanToBasi pusuka

Tema 1. dnemenmuvt K6AHMOBOU ONMUKU

®otonsl. ®opmyna [lnanka cBsizu 3HEpruu (HOTOHA C €T0 YACTOTOM. JHEPTHUS
Y UMITyJIbC (POTOHA.

OTtkpoiThe u ucciegopanue porodddexra. OnbiTel A. I'. CroneroBa. 3aK0oHBI
dotorddexra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpanumay
dboToarddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MpPUMEHEHHUE: (POTODIEMEHT,
dboToaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTo3(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oToddhdeEKTa.

Ceeroauop.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma
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Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccessHUIO 0 -HacTHIL.
[Inanerapnas mopens aroma. [loctynmatel bopa. M3nyueHune W mOTJIOHIEHUE
(GOTOHOB TpU TEepexoie aroMa C OJHOTO YPOBHS SHEPTUU Ha Jpyroi. Bujsl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousHoBbIE cBOVicTBa yacTull. Bosnsl ne bpoiiis. KopycKyisipHO-BOJIHOBOM
JTyaJIu3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Omnpenenenue JJIMHBI BOJIHBI JIa3epa.

HabGnronenue TMHeHYaThIX CIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

Habronenue TMHeHyaToro CrexTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIIME CIIOKHOCTh CTpPOeHUS sAnpa. OTKpwITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuro  cocTaBa
paavoakTuBHOrO wu3ny4yeHus. CBoiictBa anbda-, Oera-, TaMMa-U3ITy4YEHUS.
BiusiHME pagMOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens siapa I'eitzenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3otormsl.

Anbda-pacnan. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3ITydeHHE. 3aKOH PAaJIMOAKTHUBHOIO paclaja.

OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT Maccol spa.

Snepneie peakunu. [lenenue u cuHTes saep.

SAnepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnembl M TEPCHEKTUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE MTO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

@dyHaMeHTalbHbIe B3aUMOJEHCTBUA. EAMHCTBO PU3NUYecKoi KapTUHBI MUPA.

TexHuueckue yCcTpoMCTBa U MPAKTUYECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopnsle pabomwl
HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).
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Pa3znen 8. DiieMeHTHI ACTPOHOMHUM M ACTPOPU3UKH

Otansl pa3BUTHA acTpoHoMuUU. [IpukinagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMMH.

Bun 3Bé3mHoro HebGa. Co3Be3musi, sSpKue 3BE3BI, IUIAHETHI, UX BUIUMOE
JIBUKECHHUE.

ConHeuHas cucrtema.

Connue. ConHeunast akTUBHOCTh. McrouHuk sHeprum ConHUA W 3BE3N.
3BE31bI, UX OCHOBHBIE XApAKTEPUCTHUKHU. JlnarpamMma «CHEKTpaJIbHBIA KiIacc —
CBETUMOCTB». 3BE3bl TJIaBHOM MOCIEI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOW IOCJIENOBATENBHOCTH. BHYTpeHHee cTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJHIA U
3BE3/1. DTalbl )KU3HU 3BE3.

Muneunsiii [lyte — nama ['amaktuka. [lonoxenne u aBmwxkeHue CoyHIA B
[Namaktuke. Tunel ranakruk. Paguoranaktuky m kBaszapbel. UEpHBIE ABIPHI B Sapax
TaJIAKTHUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonpmoro B3peiBa. PETMKTOBOE M3ITydEHHUE.

Macmrabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HabmroieHust HeBOOPYKEHHBIM TJ1a30M € MCHOJIb30BAHUEM KOMIIBIOTEPHBIX
NPWIOKEHUHN I ONPEeNCHUs MOJOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31ns CEeBEpPHOro MOJyIIapHs U IPKHUE 3BE3BI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O06o0maromniee MOBTOPEHUE

Ponp ¢usuku u acTpoHOMHUHM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeabHOCTH YeIOBeKa, POjb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOH KapTUHE MHPA, POJIb (PU3HUECKOU TEOPUHU
B (GOpPMHUPOBAHUM TIPEACTABICHUM O (DUINYECKON KapTHHE MHpPA, MECTO
bu3nYecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHsA B 11 kiacce ocylIecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OunonoTNn, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHbIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBIEHWE, HAay4HbId (akT, runore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.
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Mamemamuxa: pelmieHWE CHUCTEMbl YpaBHEHMH, TPUTOHOMETPUUYECKUE
(YHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHH HAa OCU KOOPAHMHAT, CIIOKEHHE BEKTOPOB,
POU3BOJHBIC AJIEMEHTApPHBIX (YHKIUH, MNPU3HAKK TOA00US TPEYrOJbHUKOB,
OIpe/IesIeHUE IO U IIIOCKUX PUryp U 00BEMa Tell.

buonocus: snektpuyeckue SsBICHUS B JKUBOM MNPUPOJE, KojeOaTelbHbIE
JBUKEHUS B )KMBOM IPUPOJIE, ONITUYECKUE SIBJICHUS B )KMBOW IpPUPOJE, ACUCTBUE
paauraly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsE CTPYKTypa TBEPABIX
T€JI, MEXaHU3Mbl OOpPa30BaHMsI KPUCTAUIMYECKON PpEIIETKH, CHEKTPAJIbHBIN
aHaJIn3.

l'eocpagpua: MarHuTHBIE TIOJMIOCA 3€MJIM, 3aJ€KW MarHUTHBIX Py,
(oTOChEMKA 36MHOM TOBEPXHOCTH, MPEJCKA3aHUE 3EMIIETPSICEHUM.

Texnonozcus: JMHUM DJIEKTPOIIEpenad, IEeHEpaTop IEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€4Yb, pajap, PaJuONPUEMHHK, TEJIEBU30D,
aHTeHHa, tenedoH, CBY-meub, NMpOEKIIMOHHBIM ammapar, BOJIOKOHHAs OITHKA,
COJIHEYHas Oarapes.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJIKHO OOCCTICUUTHh JOCTIKCHUE CIIETYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pe3yIbTaThl OCBOCHHS yueOHOTO TpenMera «Du3nukay TOHKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaroOmuXcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaiv3alliid OCHOBHBIX HaIpaBIICHUI
BOCIUTATEILHOUN ESITEIHLHOCTH, B TOM YHCJI€ B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPAJULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAHUCTUYECKUX U
JIEMOKPATHYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO AESATEIBbHOCTh B MHTEPECAX TIPakKITaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTebHON OpraHU3allny;

YMEHHE B3aMMO/ICMCTBOBATH C COLIMATIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TrPakIaHCKOH UICHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHONIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTH)KCHUSIM
POCCHIMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSACh HAa MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:
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ACTETUYECKOE OTHOLICHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4HOI'O TBOPYECTBA,
IpUCYyIIETO (PU3NIECKON HAYKE;

5) Tpy10BOTr0 BOCIMTAHUSL:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IIAHBL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(GU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOILLEH Cpelle Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTHM HAy4YHOU JEATEIIBHOCTH, TOTOBHOCTH B IIPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IENH JEeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBISIBJIAITH  3aKOHOMEPHOCTM W TMPOTHUBOPEUHS B  PacCMAaTPUBAEMBIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUMN JEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
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Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIAJ€Th HAyYHOW TEPMUHOJIOTUEH, KIIIOUEBBIMH TOHSATHUSMU M METOJAMHU
buznueckoil HayKu;

BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEI0BATEIbCKON U MPOSKTHON ACSITENbHOCTH
B 005acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METO/IOB pelIeHusl 3ajiay (U3MYECKOr0 COJIepKaHUsl, TPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS,;

BJIAQJIeTh BHUAAMU JEATEIBHOCTH 10 TMOJYYCHHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAllY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYallUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlIM3UpOBaTh 3ajady,
BBIIBUTaTh TUINOTE3Y €€ pelIeHHs, HaXOAWTh apryMEHThl I JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTphl U KPUTEPUHU PELICHHUS;

aHAIM3UpPOBaTh TOJYYCHHBIE B XOJE pEHICHHS 3a7aud  pe3yJbTaThl,
KPUTHYECKH OIIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HaHUSA 1O (U3MKE B MPAKTUUYECKYIO 0O0JacTb
KU3HEICSATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEH, TPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora c nundopmanueii:

BJIa/IE€Th HaBbIKAMH MOJIy4€HUs MHPOpMaAlUU (PU3UUECKOrO COJIEpKaHUs U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIATH TOWCK, aHaJM3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETalni0 WHPOPMAIMU PA3IMIHBIX BHIOB U (Popm
IpECTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCTIONB30BaTh  CpeACTBa  MHGPOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TMTUEHBI, pPECypcocOepexeHMs, TMpaBOBBIX M  JTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON 0€30MTaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COAEpPX AHUS B Pa3IUYHBIX (opMarax c
yu€TOM Ha3zHaYeHHsI HHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy npeacTaBIeHUS U BU3yaTu3alllu.
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KoMMyHHKAaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIe JeHCTBHSA:

OCYILECTBIATH OOIIEHNE HA YpOKaX (PU3MKH U BO BHEYPOUHOU JIEATENBHOCTH;

pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CHUTyallUH W CMAr4ath
KOH(JIUKTBI;

pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh NIPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
padoThI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh [EJIM  COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBaTH U
KOOPAUHUPOBATh IEUCTBUA II0 €€ IOCTWIKEHMIO: COCTaBJIATH IUIAH JEHUCTBUH,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYXIaThb pe3yibTaThl
COBMECTHOM padoThI;

OLICHUBATh KauyeCTBO CBOEr0 BKJIAJa M KaXJOr0 yYaCTHUKA KOMAaHIBI B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaraTtb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILLECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENILHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS MPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOYTECHUM;

JlaBaTh OLIEHKY HOBBIM CHUTYAIlUsIM;

pacumMpsITh paMKH y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIUOHATbHBIH HHTEJLJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,

OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;
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BJIAJCTh HABBIKAMHM  II03HABATEIbHON  pedUIeKCMH  KaK  OCO3HAHHMS
COBEPIIACMBIX JICHCTBHA M MBICIUTCIBHBIX TIPOIECCOB, HMX PE3YIbTaTOB M
OCHOBAHUII;

WCITIOJIB30BaTh MPUEMBI peIICKCUU IS OLICHKH CUTYyalluu, BEIOOpa BEPHOTO
pEIICHMSI;

YMETh OIICHUBAaTh PHUCKH W CBOCBPEMCHHO IPUHUMATH PEHICHUS 110 HX
CHI)KCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
e TCIIbHOCTH,

IPUHUMATh Ce0s, IOHUMasi CBOM HEJIOCTAaTKH U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHTHI JPYTHMX IIPH aHAJIM3E pe3yIbTaToOB
JeSATEeIIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mporecce AOCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS IMPOTPAMMBI
mo ¢u3MKEe IS YPOBHS CpPEIHEro oO0Imero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHATILHBIN UHTEJUICKT, IIPEIoJIararoIui
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHHE, BUJICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHON CQepHl,
OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIUPOBAHUS, BKJIIOYAIOIIEIO CAMOKOHTPOJb, YMEHHE NPHUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIIOCOOHOCTh aManmTHUPOBATHCI K
HYMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIONICH CTPEMIICHUE K JIOCTIKCHHIO IIEJIH H
yCrexy, ONTHMH3M, WHUIIMATUBHOCTb, YMEHHE JEHCTBOBATh MCXOJS W3 CBOMX
BO3MOKHOCTEH;

SMITATHH, BKJIIOYAIOIICH CIIOCOOHOCTh IMMIOHUMATh SMOIIMOHAIBHOE COCTOSHHE
JIPYTUX, YYUTHIBATH €r0 TP OCYIICCTBICHUH OOIICHUS, CIIOCOOHOCTh K
COYYBCTBHUIO M CONEPEIKUBAHUIO;

COITMAILHBIX HABBIKOB, BKIIIOUAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIbTATBI
K koniy obyuyenuss B 10 kJiacce NpeaMeTHBIE pPe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YHAIOIIUXCS YMEHU:
JEMOHCTPUPOBATh Ha MpUMEpax poJib U MecTO (PU3MKU B (HOpMHpPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOM JEIATEIIBHOCTH JIFOJIEH;
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YYUTBIBATh TPAHMIIBI TPUMEHEHHS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepualibHas TOYKa, MHEepIIUAJIbHAs CUCTeMa OTcuéTa, abCOIIOTHO TBEPOE TEJo,
WJICAIBHBIN Ta3, MOJEIIN CTPOCHHS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUN 3aps]l IPU pelieHnr (PU3nUecKux 3a1ay;

pacro3HaBaTh (pU3HYECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHMS BEUIESCTBA U
AJEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJIMHEHHOE
JBI>KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHKCHUE 10 OKPY>KHOCTHU, WHEPIUS,
B3aumMojieicTBre Ten, nuddys3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
1 TBEPJIBIX TEJ, U3MEHEHNE 00BhEMA TEJI MPU HarpeBaHUH (OXJIAXKICHHUH ), TETUIOBOE
paBHOBECHE, HUCHApPEHUE, KOHJCHCAlUs, IJIABJIICHUE, KPUCTAJIM3AlUs, KUIICHHUE,
BJIAKHOCTBH BO3/1yXa, MOBBIIIEHUE JABJICHUS T'a3a IIPU €r0 HAarpEBaHUHU B 3aKPHITOM
COCyJlle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS Tra3a B  HM30MpOIEeccax,
AJIEKTpHU3aIUs TeJl, B3aUMOJEHCTBHE 3aps/I0B;

OMHUCBHIBATh MEXAHUYECKOE JIBIXKCHHUE, HCIOJB3YysS (U3UYSCKHE BEIWYHHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca TeJa, CHia,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTEHIUAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MeXaHUYECKass MOIIHOCTh; NPU ONHCAaHWU MPABWIHHO TPAKTOBATH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, UX OOO3HAYCHHS] M EIAUHUIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIIKNE JAHHYIO (PU3MYECKYIO BEIIMUMHY C JAPYTHMU
BCIIMYUHAMU;

OMHUCHIBATh W3YyUYCHHBIC TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIC SIBJICHUS,
UCIIONB3Yd (U3MUYECKUEe BEIMYMHBI: JABJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETUYECKasi SHEPIrusl XaOTUUYECKOTO JBWKEHUS MOJIEKYJ, CPEIHEKBaApaTHIHAs
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padoTa rasa,
KO3(GUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENsA; IPH OMHCAHUHU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
0003HaYeHUsI W EIUHMIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIIME JIAHHYIO
($u3NYECKYIO BEIMYUHY C APYTUMU BEIHUUMUHAM;

ONHUCHIBATh U3YUYEHHBIC JICKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHUE
sBJICHUS (TIPOLIECChI), UCTIONB3YSl (PU3NUECKUE BEITUUYUHBI: DJICKTPUUYCCKUMN 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB,;
NPy OINMUCAHUM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEITMYMH, WX OOO3HAYCHWS] W EIUHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIINE
JTaHHYI0 (U3UYECKYIO BEJMYHUHY C APYTUMH BEIHUYNHAMH,

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIIONB3Ys (PU3MUecKue
3aKOHBI U MPUHIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeloToHa,
3aKOH COXpAHEHUS MEXAaHMYECKOM HSHEPruM, 3aKOH COXPAaHEHHS HMITYJIbCa,
NPUHLNN CYNEPHO3ULIUA CHUJ, HPUHIUI PABHONPABUS HHEPLUHUAIBHBIX CHCTEM
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OTCU€TA, MOJIEKYJIPHO-KUHETUYECKYIO TEOPHUI0 CTPOCHUS BEILIECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW SHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJI C
a0COJIFOTHON TeMmmepaTypoi, MEPBbI 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHUS
AIEKTPUYECKOro 3apsna, 3akoH KylioHa, mpu 3TOM pas3inyaTh CJIOBECHYIO
(GbOpMyIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUsS (TpaHUIIBL,
00J1acTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE TMPUHIMIBI JCHCTBUS MAalllMH, TPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3auyarTh YyCJIOBHsS HX O€30MACHOIO MCIOJIb30BAaHUS B
MMOBCEHEBHOM JKHU3HHU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UUYECKUX SIBICHUUA W
MIPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHHM, MPU 3TOM
dopMynupoBarh mpoOieMy/3ajadyy M TUIOTE3Y Y4YEOHOro HKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO OOOpYIOBaHUS, IMPOBOJIUTH OMNBIT H
bopMyIUpOBaThH BBIBOBI,

OCYILIECTBIISATh NMPSAMBIE U KOCBEHHbIE U3MEPEHUSI (PU3NYECKUX BEITUYUH, PU
TOM BBIOMpaTh ONTHUMAJIbHBIN CIIOCOO M3MEPEHHS U MCMOJIb30BaTh HU3BECTHBIC
METO/bI OLIEHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBUCHUMOCTH  MEXAY  (PU3NYECKHMMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSIMBIX H3MEPEHUHM, MPU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY,
(¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHON 3aBUCUMOCTU (DU3MUECKUX BEIMYUH B
BUJIe TaOnMIl U rpauKoOB, AeJaTh BBIBOBI IO pe3yJbTaTaM HCCIEA0BAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIENOBATENbCKOM U MPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPONCTB M J1aOOpaTOPHOTO
000opy1I0BaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (U3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3NUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIe NIl €€ pelIeHus, NMPOBOJUTH PAcU€Thl M OLIEHUWBATH PEATbHOCTh
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

penaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTHYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY pPACCYXACHUN C OMOpOM Ha M3y4YEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
dbuzndeckue SBICHUS;

UCIIONB30BaTh  MPH  pPEIIEHUH  ydyeOHBIX  3aJady  COBpPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
Y TPECTABJICHUS YUYEOHOW W HAy4YHO-TIONMYJAPHON MHGOpPMALIMH, TOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOTyYaeMyto HH(OpMaILIHIO;
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IPUBOJUTH IPUMEPHI BKJIaJa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpPAIEHUH C MPUOOPAMH U TEXHHUYECKUMHU
yCTpOMCTBaMH, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO
IIOBEJICHUS B OKPYXalolleH cpene;

paboTaTh B TIpyHIl€ C BBIINOJHEHUEM PA3JIUYHBIX COLHUAJIBHBIX POJEH,
IUTAHUPOBaTh PabOTy TPYMMbl, PAalMOHAIBHO PpACHpPEeisITh OO0S3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalMsIX, a€KBaTHO OLIEHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMaTPUBAEMON IPOOJIEMBI.

K xonuy oOywenuss B 11 kiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTh Yy 00YHAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAyYHOM KAPTUHBI MHpa, B PAa3BUTUU COBPEMEHHOM TEXHUKU H
TE€XHOJIOTHH, B IMPAKTUYECKON JEATENBHOCTH JIOJEH, LEJOCTHOCTh U €IUHCTBO
(bu3MYECKO KapTUHBI MUPA;

YUUTBIBATh TPAHULBI TPUMEHEHUS H3YYEHHBIX (PU3HUECKUX MOJENei:
TOYEYHBIN IJEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHHUK CBETA, SAEpHAs
MOJieJb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOIO sijipa MpH PELIeHUN (PU3NUECKUX
3aj1ay;

pacno3HaBath GU3UYECKUE SBJICHUS (MPOLECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAaHTOBOW (PUBHMKH: DJIEKTPUYECKAs. TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCHCTBHE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKUMWS, JEHCTBHE MArHUTHOTO IIOJISI Ha
IPOBOJAHUK C TOKOM M JBWXKYIIMHCS 3apsil, 3JIEKTPOMAarHUTHbIE KoJjeOaHus U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPAXKECHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W NOJSpU3alUs CBETa, JHUCIEpPCUs CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHENYaToOro CIEKTpa aToMa BOJOPOJA, €CTECTBEHHas W HCKYCCTBEHHas

PaINOaKTUBHOCTB;
ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  cped) W

AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), MCTHONB3YAd (U3UYECKUE BEITHMYMHBI:
AIEKTPUYECKUN 3apsii, CWJIA TOKA, DJICKTPUUYECKOE HAIpPSKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuia, paboTa TOKa,
MHIYKIWAST MarHuTHOrO TMoJisg, cuia Ammnepa, cuia JlopeHia, WHAYKTUBHOCTH
KaTyIIKH, SHEPTHs JJIEKTPUYECKOT0 M MArHUTHOIO IOJIEM, MEPUOJ M 4YacToTa
KojeObaHnii B KoysieOaTeTbHOM KOHTYpe, 3apsij W CcWia TOKa B TMPOIEcce



© MAQOY I'mmua3us Ne 86. PaGouasi mporpamma y4eGHOro npeamera
«®u3nka_06a30Bblii ypopenb_ 10-11 kaaccnn»

FApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOsSHUE U
ONTHUYECKAs] CUJIa JIMH3bI, MPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUM
CMBICII UCIIOJb3YEMbIX BEJIMYMH, MX OOO3HAUYEHUS U EAUHUIIBI, YKa3bIBaTh
bopMysBl, CBSA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEITMIMHAMU;

OMKCHIBATh HW3YYEHHBIE KBAHTOBBIC SIBJICHUS M MPOIECChl, HUCIHOJIb3YS
bu3nUecKkue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTUS U UMITYJIhC (POTOHA, MepHO TOTypaciaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (DU3UYECKUH CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W EIUHHUIIbI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEIUYUHBI,

aHaIu3UpOBaTh (PU3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUECKue
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TIOCJIEI0OBATEILHOTO U MapasjieIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jlxoymns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHYKIUU, 3aKOH MPSIMOJUHEHHOTO PaCIpOCTPAaHEHHUs CBETa, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHUS SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHUsI MAacCOBOI0 4ucia, mocrynarel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiindyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OTPENIEeNIATh HAMIPABJICHUE BEKTOPA UHIYKIIMK MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuJibl AMrepa u cuibl Jlopenna;

CTPOUTh W OIKCHIBATh H300paKEHHE, CO3/1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOIHATh HKCIEPUMEHTHI M0 MCCIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU ITOM
dbopmynmupoBaTh TpobiieMy/3amady H THIOTE3y Yy4eOHOro OKCIEPHMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
bopMyIUpOBaThH BBIBOHI,

OCYIICCTBJIATH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEITUYHH, TIPH
ATOM BBIOMpPaATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIOJIh30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN N3MEPEHU;

HCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NPSAMBIX HM3MEPEHHUH: MPHU O3TOM KOHCTPYMPOBATH YCTAHOBKY, (PHKCHpPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIIMYUH B BHUJE TAOJUIl U
rpaduKoB, AeaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS;
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coOro1aTh MpaBuia 0€30MacHOrO TpyJa MpHU IMPOBEICHUM HCCIECJOBAHUN B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIEN0BATENbCKOM U IPOEKTHOM
JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JaOOPATOPHOTO
000pyI0BaHUS;

pemiate pacu€THBIC 3aJa4d C SBHO 3aJaHHON (PU3HUECKON MOJIeNbIo,
UCIOJIB3Ys (PU3MUECKHUE 3aKOHBI U IIPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBHUS 3a/1a4u
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEIUUYHUHBI U (HOPMYIIHI,
HEOOXOJUMBbIE ISl €€ pelleHus, MPOBOAUTH PACUETHl U OLIEHUBATH PEATBbHOCTH
MOJy4YEHHOTO 3HaUeHUs (PU3HUECKON BEITMYUHBL;

pelaTh KaueCTBEHHBIE 3aJaUi: BBICTPAUBATh JJOTUYECKH HEMPOTHUBOPEUHUBYIO
LENOYKY PACCYXICHUH C ONOpOH Ha H3YYEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U
buznueckue SBICHUS;

UCIIOJIb30BaTh ~ MpPU  PEIIEHWH  Y4eOHBIX  3aJa4  COBPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHMS, UHTEPIPETALUN
U TIPEJCTaBJICHUS y4eOHOW W HAyYHO-TIONMYJISIpPHON MH(pOpMalUy, MOIYYEeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyto HH(OPMALIUIO;

OOBSACHATh NPUHIUIOBI JCHCTBUA MAaIIMH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3iInyaTh yCIOBHS UX 0€30MacHOrO MCIOJIb30BAHUS B MMOBCEIHEBHON
KU3HH;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJOTUI;

UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3HKE B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 0€30MacHOCTU MPU OOpallleHUH ¢ MPUOOpaMu U TEXHUYECKUMHU
yCTpOMCTBaMHU, JJIsl COXPAaHEHUs 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOI0
MOBEJICHUA B OKPYXKaOUIEH Cpee;

paboTatb B TpYyIIE C BBIIOJHEHUEM PAa3JIUYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATh PadOTy TPYNIbl, PAlMOHAIBHO pacHpenensiTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsX, aJICKBaTHO OLICHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIJIEMBI.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3jiejioB H TeM uu(poBbIe
Ne i/t P Kourtpoasnbie Ilpakruueckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Paznen 1. PU3UKA U METO/JAbI HAYYHOI'O IO3HAHUSA
bubmuorexa [JOK
11 ®u3KKa ¥ METO/Ibl HAYYHOT'O IIO3HAHUS 2 https://m.edso0o.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kurievariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Auraiica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAaHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON bubnnoreka [JOK
3.1 9 1
TEOPUHU https://m.edso00.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBEI TEPMOHAMMKH 0 https://m.edso00.ru/7f41bf72
33 ArperatHble COCTOSIHUSI BEILIECTBA. 5 bubnmoreka [JOK

®a3oBbIe IEPEXOIbI

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny 24
Paznea 4. JIEKTPOINHAMUKA
bu6mmoreka [IOK

41 DueKTpoCTatiia 10 https://m.eds00.ru/7f41bf72
49 [TocTosiHHBIN 35IeKTpUYECKHil TOK. ToKH B 12 bubnnoreka [HOK

' Pa3IMYHbIX Cpeiax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22

PeszepBHoe Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne ni/m P Kourpoububle IIpakTHyeckue (1uubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOAUHAMUKA
11 MarnuTtHoe nojue. IeKTpoOMarHuTHast 11 1 3 bubnuoreka [JOK
' VHTYKIHS https://m.edso00.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
MexaHn4YecKue U AIEKTPOMAarHuTHBIE bubnuotexa [JOK
2.1 9 1
KoseOaHus https://m.edsoo.ru/7f41c97c
59 MexaHn4yeckne U dJIEKTPOMarHUTHBIC 5 1 bubnunoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
23 Onrika 10 3 https://m.edso00.ru/7f41c97¢c
Hroro no pazneny 24
Pasznen 3. OCHOBBI CIHEIITMAJIBHOM TEOPUH OTHOCUTEJBHOCTH
31 OCHOBBI cIEIIUATBHON TEOPUHU 4 1 bubnmoreka [JOK
' OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
N but6mmoreka [IOK
4.1 DJIeMEHTHI KBAHTOBOU ONTUKU 6 https://m.edsoo.ru/7fA1c97c
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bu6mmoreka [JOK
4.2 Crpoerue atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4, A
3 TOMHOE AApo > https://m.eds00.ru/7f41c97c
Uroro no pazgeny 15

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bubmuoreka [JOK

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 7 1 https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7

Paznesa 6. OBOBIIAIOIIEE ITOBTOPEHHUE

6.1 O6o06maro1iee NTOBTOPEHHE 4 ngi;lrzfizggﬁf A1c97c
Hroro no pazneny 4
PeszepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne uugposbie
Tema ypoka Konrpoubusie Ilpakruyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
1 ®usuka — Hayka o npupoje. Hayunsie meToasl 1 bubnuotexa [HOK
MO3HAHUS OKPYKAOIIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb u mecto pusuku B hopMupoBaHuu
2 COBPEMEHHOM i)a HOM K(E, I’;I/IHIE)I MUpa, B 1 bubmorexa LHOK
p . i P Up ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JEATEeIbHOCTH JIIOIeH
Mexanunueckoe aBuxeHue. OTHOCUTENbHOCTh
3 MexaHu4yeckoro aBukeHus. [lepemenienue 1 bubmmorexa [TOK
g -+ epeMen ’ https://m.edso0.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE
4 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE 1 bubmmorexa [JOK
P P A https://m.edsoo.ru/ff0c3620
5) PaBHOYCKOpEHHOE NPAMOJIIMHENHOE ABUKECHUE 1 bubmmorexa [TOK
yerop P A https://m.edsoo.ru/ff0c372e
6 CBoboaHoe najzieHne. Y CKopeHne CBOOOIHOTO 1 bubnmoreka [JOK
najcHus https://m.edsoo.ru/ff0c39cc
7 Kpuonuneiinoe nuxenue. [[BuxeHne 1 bu6muoreka [JOK
MaTEpHUaIbHOU TOUKH 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Tpunnun otHOCHTENBHOCTH [ anmuest.
8 HNuepumansHble cuctemsl otcuera. [IepBrblil 3aK0H 1 bubmmorexa [JOK
pit - P https://m.edsoo.ru/ff0c3be8
HeroTona
9 Macca Tena. Cuna. [IpuHuun cynepno3uiuuu cui. 1 bubnmoreka [JOK
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Bropoii 3akon HetoToHa 114 MaTepuaibHOM
TOYKHU

https://m.edsoo.ru/ffOc3be8

10 Tpernii 3akoH HproTOHA 7151 MaTEpUATIBHBIX bubnmoreka [JOK
TOYEK https://m.edsoo.ru/ffOc3be8
11 3aKoH BCeMUPHOTO TsAroTeHust. Cuma TSHKECTH. bubnmnoreka HOK
[TepBast kocMuyeckasi CKOpOCTb https://m.edsoo.ru/ff0c3d00
bubmuorexa [JOK
12 Cuna octH. 3akoH ['yka. Bec Tena
yrpyT K https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Koadpduuuent tpenus. Cuna
13 COTPOTHUBIICHUS TIPU ABMKCHUH TeJIa B )KUJIKOCTH bubmorexa LOK
P P https://m.edsoo.ru/ff0c3f76
WJTU Ta3e
[ToctynatensHoe U BpalareiabHOE ABMKEHUE
14 abcomoTHO TBEPIOTO Tena. MomeHT cunbl. [Tneuo bubmorexa LOK
p L ' https://m.edsoo.ru/ff0c41a6
CWJIBL. Y CJIIOBHS paBHOBECHS TBEPAOTO Tela
Nmnynsc MaTepuanbHOU TOUKU, CUCTEMBI
15 MaTepUuaIbHBIX TOYEK. IMITynbc chibl. 3aKoH bubmorexa LHOK
p ' Y ' https://m.edsoo.ru/ff0c43d6
COXPaHEHHUS UMITyJbca. PeakTHBHOE BUKEHHE
Pabota u momHoCcTh cuibl. Kunernueckas
16 SHEpTUsi MaTepuanbHON Touku. Teopema 00 bubmorexa LHOK
p P o P https://m.edsoo.ru/ff0c4502
W3MEHEHUN KUHETUYECKOW YHEPTUN
[TorenumaneHas sHeprus. [loTeHnnanpHas
17 SHEPTHsI YIpyro neGopMUpOBaHHON MPYKUHBI. bubnmnoreka [JOK
[ToTennmuanpHas YHEPTUS TeIa BOJIU3U https://m.edsoo.ru/ff0c461a
MOBEPXHOCTH 3E€MJIU
[ToTeHnManbHbIe U HEMOTEHITUAIBHBIE CHUITBI.
bu6nuoreka [IOK
18 CBs13b pabOTHI HEMOTCHITHAIBHBIX CHIT C

H3MEHEHHEM MEXaHHISCKOM OHEPTHUU CUCTEMBI

https://m.edsoo.ru/ff0c478c
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Tea. 3aK0H COXpaHECHUA MEXaHUJeCKOM OHCPIrun

Jlaboparopuas pabota «VccienoBanue CBSI3U
paboThI CHJIBI ¢ U3MEHEHHEM MEXaHUYECKOM

19 SHEPTUU TeJla Ha IPUMEPE PACTIKEHUS 1
PE3UHOBOTO KI'yTa
20 KonTponbnas padora no teme «Knnemartuka. 1 1 bubnnorexka HOK
JluHamuka. 3aKOHbI COXPAHEHUS B MEXaHHUKE) https://m.edsoo.ru/ff0c4b74
OcHOBHBIE TOJIOKEHUST MOJIEKYJIIPHO-
21 KMHETUYECKOM Teopuu. BpoyHOBCKOE ABMKEHUE. 1 bubmmorexa LOK
https://m.edsoo.ru/ff0c4dc2
Huddy3us
XapakTep ABMKCHUS U B3aUMOJICHCTBUS YaCTHI]
22 BelecTBa. Mojielii CTPOCHHMS Ta30B, JKUJIKOCTEH 1 1
TBEPABIX TEN
93 Macca monekyn. KonuyecTBo BemecTsa. 1
ITocrosiHHas ABorazpo
24 TenmoBoe paBHOBecue. Temneparypa u eé 1
n3mepenue. [llkana temneparyp Llenscus
o5 Wneanbusiii raz B MKT. OcHOBHOE ypaBHEHHE 1 bubnmnoreka [JOK
MKT https://m.edsoo.ru/ffOc4fde
AOGcomtoTHas TemMrepaTypa Kak Mepa cpeiHen
26 KMHETUYECKOW SHEPTUU IBUIKEHUS MOJIEKYIL. 1 bubnuorexa LHOK
. https://m.edsoo.ru/ff0c511e
VYpaBuenune Menneneesa-Knaneiipona
27 3akon [lanbroHa. ["a30BBIe 3aKOHBI 1
JlaGopatopHnas pabota «lccnenoBanue
28 3aBUCHUMOCTH MEKIy NTapaMeTpaMH COCTOSIHUS 1
Pa3peKEeHHOTO Ta3a
29 N3omnporneccel B HI€aNbHOM Tra3e u ux 1 bubnmoreka [JOK



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
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rpaduyeckoe npeacTaBieHue

https://m.edsoo.ru/ff0c570e

BuyTpeHHss dHEeprus TepMOJUHAMUYECKON
CHCTEMBI U c11ocoObl €€ n3meHenus. Komuuectso

bu6nuoreka [IOK

30 TEIUIOTHI U paboTa. BHyTpeHHSs dHEPTUS https://m.edso00.ru/ff0c5952
OJIHOATOMHOTO UJICAIbHOT'O Ta3a
bubnuorexa [HOK
31 Bt Temonepeay https://m.edso:fru/ffOcScBB
VY enpHas TennoéMKOCTh BemecTBa. Konnuecto
32 TEIUIOTHI ITPH TeIuIonepeaade. AquadaTHbIN bubmorexa LOK
https://m.edsoo.ru/ff0c5c36
rporecc
33 [IepBblil 3aKOH TEPMOAVMHAMUKH U €TI0 bubnuoreka [JOK
IIPUMEHEHHE K U30MpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeoOpatumocTs npoiieccoB B mpupojie. Bropoii bubnmnoreka [JOK
3aKOH TEPMOJUHAMUKHU https://m.edsoo.ru/ff0c6230
35 [Ipunuun nevicteus u K111 TemnoBoit MammHsbl ﬁgi?;;fg;gﬁﬁf 0c600a
36 Huxn Kapno u ero KIT/{
37 DKoJoru4eckue npoOaeMbl TEMI0O3HEPTETUKH
38 O6o6maromuii ypok «MomnekynsipHas hu3nka. bubnuotexa [JOK
OCHOBBI TEpPMOJUHAMUKH https://m.edsoo.ru/ff0c6938
39 KonTponbHas padora no teme «MonekynsapHas bu6muoreka [JOK
¢uznka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6a50
40 [TapooOpazoBanue u konaeHcauus. Mcnapenue u bubmuoreka [JOK
KUIIEHUE https://m.edso0.ru/ff0c63b6
a1 AOconroTHas 1 OTHOCHTEIbHAS BIIAYKHOCTh but6mmoreka [IOK
Bo3ayxa. HacelmenHslil map https://m.edsoo.ru/ff0c64d8
42 Tépnoe Teno. Kpucrammmieckue u amopdHbie bubnuotexa [JOK



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
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Tena. AHU30TPOMNUS CBOMCTB KPUCTAILIOB.
Kunkue kpucramibl. CoBpeMeHHbIE MaTepUabl

https://m.edsoo.ru/ffOc65f0

43 [InaBnenue u kpucramumszanus. Y qenbHas bubnmoreka [JOK
TertoTa miasneHus. Cyoaumanus https://m.edso00.ru/ff0c6708
bu6nuoreka [IOK
44 YpaBHCHHE TEILIOBOrO Oanarca https://m.edso00.ru/ff0c6820
45 DnekTpuzanus Tei. DIeKTpuueckuit 3apsa. Jsa bubnuotexa [HOK
BHJA DJICKTPUUYECKUX 3apSAI0B https://m.edsoo.ru/ffOc6bcc
46 [IpoBOIHMKY, TUBIEKTPUKH U MTOTYIPOBOJIHUKHU. bubnmnoreka HOK
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia https://m.edsoo.ru/ffOc6bcc
47 B3aumopeiictBue 3apsanoB. 3akoH Kynona. bubnnoreka IIOK
TodeuHblid IEKTPUIECKUI 3apsi]T https://m.edsoo.ru/ff0c6ce4
HanpsixénHocTs anekTpuueckoro nois. IpuHmun
48 CYTNEPIIO3HUIINY JIEKTPUUYECKUX TToJIeH. JInnum brbmmorexa LTOK
N https://m.edsoo.ru/ff0c6df2
HaIpsKEHHOCTH
49 Pabota cuin 3nekTpocTaTuyecKoro moJisl. bubnuoreka [JOK
[Torenmman. Pa3HOCTh MOTEHIIMATIOB https://m.edsoo.ru/ffOc6f00
[IpoBOIHMKY U AUDIIEKTPUKU B
50 BHIZDKTpI([)CTaTI/I‘IE;[([:KOM noljie. Husnexrpuueckas bubmmorexa [JOK
https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTD
" bubnuotexa [JOK
°1 ueiTpodmKocts. Konzencarop https://m.edsoo.ru/ff0c7126
59 DNEeKTPOEMKOCTD MJIOCKOT0 KOHAEHCATOpa. bubnuotexa [JOK
DHeprus 3aps>KEHHOI0 KOHJIEHCAaTopa https://m.edsoo.ru/ff0c72c0
53 JlabopaTtopHas pabota "3mepenue
AJIEKTPOEMKOCTH KOHAEHcaTopa"
o4 [IpuHUUI NENCTBUSA U IPUMEHEHUE



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
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KOHJICHCATOPOB, KOMPOBAJILHOTO amnapara,
CTPYHHOTO NPUHTEPA. DIIEKTPOCTATUIECKas
3amuTa. 3a3eMJIEHHE AIEKTPOIpruOOpoB

DIJIEKTPUYECKUI TOK, YCIOBUS €ro
cymectBoBaHus. [locrosaunsiii Tok. Cuiia Toka.

> Hanpsixenue. Conporusnenue. 3akon Oma Juist
y4acTKa [enu
[TocnengoBarenbHOE, MapaieIbHOE, CMEIIAHHOE

56 coeMHEHNe MPOBOIHUKOB. JlabopaTopHas paboTa 05 bubmmoreka [JOK
«M3ydeHne CMEIaHHOrO COeAMHEHUS https://m.edsoo.ru/ff0c74f0
PE3UCTOPOBY

57 PaboTta u MOIITHOCTH AJIEKTPUIECKOTO TOKA. 3aKOH bubnuorexa [HOK
Jxoynsa-Jlenna https://m.edsoo.ru/ff0c7838
3axon OMa 11 TOJIHOM (3aMKHYTO)
3JEKTpUYECcKOM nenu. KopoTkoe 3amMbIKaHue. BuGmiorexa LOK

58 JlaboparopHas pabora «M3meperne D/[C 0.5 https://m.edsoo.ru/ff0c7ae0
HMCTOYHUKA TOKA M €T'0 BHYTPEHHETO
COTMIPOTUBIICHUS
PesepBHblil ypok. KonTponbHas pabota no teme

59 "DnexrpoauHamuka” / Becepoccuiickas bubmmorexa [JOK

https://m.edsoo.ru/ff0c8c56

IpoBepoyHas pabora

50 O06o06maronuit ypok «IeKTpOJuHAMHUKA / bubnmoreka [JOK
Bcepoccuiickas npoBepouHas paboTta https://m.edsoo.ru/ff0c88be
DneKTpOoHHas! TPOBOJAUMOCTH TBEPABIX METAIIIOB.

61 3aBUCHUMOCTh COMPOTUBIICHUSI METAIIIOB OT
temmeparypbl. CBEpXIPOBOIUMOCTh

62 DJIEKTPUYECKUI TOK B BakyyMe. CBOMCTBa

OJICKTPOHHBIX ITYYKOB



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
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[ToyrynpoBOTHUKH, UX COOCTBEHHAS U TIPUMECHAs
bu6nmoreka [IOK

63 npoBoauMOcTh. CBOMCTBA p—N-Tiepexo/ia. 1 https://m.edsoo.ru/ffoc84ae

[TomynpoBOTHUKOBBIE TPUOOPEI

DJICKTPUYECKHI TOK B paCTBOPAX M paciliaBax
bu6nuoreka [IOK

64 AJIEKTPOJIUTOB. DJIEKTPOIUTHUSCKAS 1 https://m.edsoo.ru/f0c82ba

JTUCCOITHAITUS. DIIEKTPOJIU3

65 DneKkTpruyecKuil TOK B razax. CaMoCTOSATEIbHBIN 1 1 bubnuorexa [HOK
HECAMOCTOSITEIbHBIN pa3psia. Monuus. [1nazma https://m.edsoo.ru/ff0c84ae
DnexTpuuecKkue NpuOOphl U yCTPOUCTBA U UX

66 MPaKTUIECKOe MpuMeHeHue. [IpaBuna TexHuKu 1 bubmorexa LHOK

P P P https://m.edsoo.ru/ff0c86fc
0e30MMacHOCTH
KonTponbnas pabota no Teme «3J1eKTpOCTaTHKA.
67 [TocTostHHBIN 3neKTpuYecKuil TOK. TOKHU B 1 1 bubmorexa LOK
P ' https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX CpeIax»
68 PezepBHblil ypok. O6001maronIHii ypok 1o TemMam 1 bubnmnorexka HOK

10 xmacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 ) 4



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c
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11 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
uupposbIe
Nen/m  Tema ypoka KonrTpoabubie IIpakTuueckue p
Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcsl
[TocTosiHHBIE MATrHUTHI U UX B3aUMOJECHCTBUE.
1 MarnutHoe 1ojie. BeKTop MarHuTHON HHIYKIINU 1 bubmorexa HOK
B p YR, https://m.eds00.ru/ff0c9778
JIuHMKM MarHUTHON MHAYKITUN
MarauTtHoe 1ose MpoBOJHHUKA C TOKOM. OTBIT
2 Opcrena. BzaumoneiicTBre IpOBOJHUKOB C 1 bubmmorexa LOK
P ' P https://m.edsoo.ru/ffOc98fe
TOKOM
3 JlaGopatopHnas pabora «/3yueHre MarHuTHOro 1 1 bubnuoreka [JOK
IIOJISL KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJISI HA TPOBOJHUK C
4 tokoM. Cuna Amnepa. JlaboparopHas paboTa 1 1 bubnmnorexka HOK
«HccnenoBanue IelcTBUS NOCTOSIHHOIO MarH1uTa https://m.edsoo.ru/ff0c9ac0
Ha paMKy C TOKOM»
JlelicTBME MarHUTHOTO TOJISI HA JBHKYLIYIOCS
5 3apspkeHnyro dactury. Cuia Jlopenma. Padora 1 bubnmorexa LOK
P Yio v P ' https://m.edsoo.ru/ff0c9df4
cuiel JIopeHna
OnexkrpoMarauTHas HHAyKIus. IloTok BekTopa
6 MarHuTHOM uHAyKuuu. DJ1C nHayKnuu. 3aK0H 1
3JEKTPOMAarHUTHON MHAyKInn Papanest
7 JlaGopatopHnas pabora «VccnenoBanue sBJIeHUS 1 1 bubmuoreka [IOK
3JIEKTPOMArHUTHON MHIYKIUW» https://m.edsoo.ru/ff0cal50
bubnmoreka [JOK
8 NunyktuBHOCTD. SIBNeHue camounaykuuu. IJC 1 1

https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
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CaAMOWHAYKIIUH. BHCPFI/IH MarouTHOTI'O I10JIA
KaTyYIIKU C TOKOM. BHGKTpOMaFHI/ITHOC I10JIE

TexHuyeckue ycTpoiicTBa U UX MPUMEHEHHE:
MMOCTOSIHHBIE MAarHUTBHI, 3JIEKTPOMArHUTHI,

o ANEKTPOABUTaTENb, YCKOPUTEININ JIEMEHTAPHBIX
YacTHUll, UHAYKIUOHHAS 11eYb

10 O6o6maromuii ypok «MarauTHoe modie. bubnuorexa [HOK
DneKTpoMarHuTHasi UHIYKIUS» https://m.edsoo.ru/ffOcab82

11 KonTponbHas padora no teme «MarHuTHoe 1ouie. bubnuoreka [JOK
DneKTpOMarHuTHas HHIYKLHS https://m.edsoo.ru/ff0cad58
CB0o0OOIHBIE MEXaHHUECKHE KOIeOaHusl.

12 I"apmonnueckue koyiebaHus. Y paBHEHHE bubmuorexa [JOK
rapMoHudeckux kosnebanuii. [IpeBpamenue https://m.edsoo.ru/ffOcaf06
SHEPTUU
Jlaboparopnas pabota «VccrnenoBanue

13 3aBHCHMOCTH TepHo/ia MANIbIX KojeOaHui Tpy3a
Ha HUTH OT JJIMHBI HUTH U MacChl TPy3a»
Konebarenbublit KoHTYp. CBOOOIHBIE
ANEKTPOMArHUTHBIE KOJeOaHus B UACaTbHOM

14 KoJIe0aTeIbHOM KOHTYpe. AHAJIOTUS MEXKIY bubnuorexa LHOK

https://m.edsoo.ru/ff0ch820

MEXaHHYECKUMU U DJIEKTPOMArHUTHBIMU
KoJeOaHusIMU

15 ®opmyna ToMcoHa. 3aKOH COXpaHEHUSI SHEPTUU bubnuotexa [JOK
B UJICATbHOM KOJIe0aTeTbHOM KOHTYpe https://m.edsoo.ru/ffOcb9c4
[Ipeacrarnenue o 3aTyxaromux KoJIeOaHUsIX.

16 BriHyX1eHHBIC MEXaHUYECKHUE KOJICOaHUSI. Bbubnuoreka LIOK

Pe3onanc. BeiHyXI€HHBIE 3JIEKTPOMAarHUTHHIE
KoseOaHus

https://m.edsoo.ru/ffOcbb86



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
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[Tepemennsbiii Tok. CuHyCOMAATBHBIN
17 MepeMEeHHbIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA. 1 bubnmnoreka HOK
AMIUIUTYAHOE U JEHCTBYIOIIEE 3HAUCHHUE CHUIIbI https://m.edsoo.ru/ffOcbd34
TOKA U HANPSKEHUS
18 Tpanchopmarop. [IpousBoacTso, nepenaya u 1
noTpedIieHne NIEKTPUIECKON IHEPTHH
Y CTpONCTBO 1 IPAKTHUECKOE PUMEHEHUE
19 AJIEKTPUYCCKOTO 3BOHKA, Te€HEepaTopa 1 bubmorexa LHOK
. https://m.edsoo.ru/ff0cc324
MEPEeMEHHOT0 TOKa, JJMHHIA JIeKTponepeaayd
DKOJIOTMYECKHE PUCKU IIPU IPOU3BOJICTBE
20 anekTposHeprun. Kynbprypa ucrnosib30BaHus 1
AJEKTPOIHEPTHH B TOBCEAHEBHOMN KU3HU
MexaHnyeckue BOJIHBI, YCIOBUS
91 pacnpoctpanenus. [lepuon. CkopocTh 1 bubnuoreka [IOK
pacrnpoCcTpaHEeHUs U JUIMHA BOJHEL. [lonepeunbie https://m.edsoo.ru/ffOccab4
U TIPOJOJIbHBIE BOJIHBI
99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTB 3ByKa. 1 bubnmnoreka [JOK
BeicoTa Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
93 ONEeKTPOMarHuTHHIE BOJIHBI, X CBOMCTBA U 1 bubnmnorexka HOK
ckopocTs. IlIkana 371eKTpOMarHMTHBIX BOJIH https://m.edsoo.ru/ffOccfeQ
24 [TpuHIUIIB paIMOCBS3U U TEIICBUICHHS. 1
PazButue cpeacts cBsa3u. Pagnonokamms
bu6nuoreka [IOK
25 KonTpomnbras padota «KoneOaHus U BOJTHBDY 1 1 https://m.edsoo.ru/f0cc6T8
[IpssmonuHeEitHOE pacpocTpaHEHHUE CBETA B
26 OJTHOPOJIHOM cpene. ToueuHbI HCTOYHUK CBETA. 1 bubnnorexa LIOK
https://m.edsoo.ru/ff0cd350
JIy4 cBeta



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
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OTpa}KeHI/Ie cBeTa. 3aKOHBI OTpaXCHUs CBETA.

bu6nmoreka [IOK

27
[TocTpoenue n3o0pakeHUi B IUIOCKOM 3€pKajie https://m.edsoo.ru/ffOcd4e0
[Ipenomnenue ceta. [loaHoe BHyTpeHHEE
28 oTpaxkenue. [IpenenbHbIil yroi moiaHoro bubmmorexa LOK
p - pe T https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaKEHUS
29 Jlaboparopuas pabota «/3mepeHue mokasaresns bubnmoreka [JOK
MPETOMJIEHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [TocTpoenne n300pakeHM B JIMH3E. bubnmnoreka HOK
®opmyJia TOHKOHM JIUH3bL. Y BEJIMYEHUE JTUH3BI https://m.edsoo.ru/ffOcddle
31 Jlaboparopnas pabota «MccrienoBanre CBONCTB
M300paXeHHUI B TUH3AX»
Hucniepcust ceera. CIIOXKHBIN cocTaB 6€10r0
32 creta. L[Ber. JlabopaTopHas padora
«HabmroieHne qucrepcuu cBeTa»
WNnuTtepdepennus creta. Judpaxnus ceera. bubmuoreka [JOK
33 R
JudpakiuonHas pemeTka https://m.edsoo.ru/ffOced22
34 ITonepedHocTs ¢BETOBBIX BOJIH. [lomsgpusanus bubnmnorexka HOK
cBeTa https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpuOOpPHI U YCTPOMCTBA U YCIIOBUS
ux 0e30MmacHOro MPUMEHEHUS
['paHuUIBl TPUMEHUMOCTH KJIACCUYECKOM
36 MexaHuKy. [locTynaTel crieruaibHON TEOPUU bubnnorexa LIOK
] Y P https://m.edsoo.ru/ff0cf862
OTHOCHUTENIbHOCTH
37 OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. bubnmoreka [JOK
3ameJIeHHE BPEMEHH U COKPAILEHUE JJTUHBI https://m.edsoo.ru/ffOcfa42
38 DHEpPrusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI. bu6muoreka [JOK

CBs13p Macchl C HEPTUel U UMITYJIbCOM. DHEprus

https://m.edsoo.ru/ffOcfc68



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
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MTOKOSI
39 Kontponsnas padora «Ontrka. OCHOBBI bubmmoreka [IOK
CIICIMAIbHON TEOPUH OTHOCUTEIBLHOCTH https://m.edsoo.ru/ffOcf6f0
®oronsl. opmyna [1nanka. DHeprus U UMITYJIbC bubnmoreka [JOK
40
¢dorona https://m.edsoo.ru/ffOcfe16
41 OTtkpsiTHE U HccaenoBanue Gpororddekra. bubnuorexa [HOK
Omnertel A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akonbl porodddexra. YpaBHeHNE DHHIITEHHA
42 st porodddexra. «KpacHas rpanunar brbmmorexa LTOK
AP p https://m.edsoo.ru/ff0d015e
dhoTodrddekra
43 Hasnenue ceera. OnwiTel [1. H. JleGenena. bubnmnoreka HOK
XUMH4ecKoe JeHUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuyeckue ycTpoiicTBa U MPaKTUIECKOE
44 npUMeHeHHe: (OTOIEMEHT, (POTOJATUHK,
CoJIHEUHasi ObaTapesi, CBETOIUO]]
45 Pemenue 3amau no reme «J1€MEHTBI KBAHTOBOM bubmuotexa [JOK
ONTUKI https://m.edsoo.ru/ff0d0302
Mopenb aroma Tomcona. OnbiTel Pezepdopaa mo
46 accessHUIO o-9acTtull. [ImanerapHas Moienb bubmorexa LHOK
P ’ P https://m.edsoo.ru/ff0d091a
aTroma
bu6nuoreka [IOK
47 IT b
OCTyRaTR! bopa https://m.edsoo.ru/ff0d0Oafa
N3nydenue u noriioneHue GOTOHOB PHU
48 ne ey)zlo e aTomMa C onjioro (bOBHSI BHepFI/II/I Ha bubmmorexa [JOK
P uﬂ 8 P P https://m.edsoo.ru/ff0d0Oafa
npyroii. Buasl criekTpoB
49 Bonnogsie cBoiictBa yactuil. Bonubl ne bpoiins. bubnmoreka [JOK

KopnyckynsipHO-BOJIHOBOM yan3M.

https://m.edsoo.ru/ff0d0ca8
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https://m.edsoo.ru/ff0d04a6
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https://m.edsoo.ru/ff0d091a
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CrioHTa"HHoe U BBIHYXXJICHHOC N3JIYUCHUC

50

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna no onpenenenuto cocrasa
PaZMOAaKTUBHOTO U3TyUYCHUS

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anb(a-, 6era-, raMmma-u3IydeHuUsI.
Bmusuane PAAOAKTUBHOCTH HA JKUBBIC
OpPTraHU3MBbI

52

53

54

55

56

OTkpbITHE IPOTOHA U HEUTPOHA. M30TOMEI.
Anbda-pacnan. DneKTpOHHBINA U MO3UTPOHHBIN
Oera-pacnaj. ["amma-u3inydeHue

DHeprus CBA3M HYKJIOHOB B sifipe. SlaepHbie
peakuuu. Snepusiii peaktop. [Ipodnemsl,
MEPCIEKTHUBBI, FKOJIOTUYECKUE ACTIEKTHI AIEPHOU
SHEPTETUKHU

DneMeHTapHble YacTulibl. OTKPBITHE TO3UTPOHA.
MeTo1p1 HaOMIOICHUS U PETUCTPAIIUU
aneMeHTapHbIX yactull. Kpyriblii cTon
«DyHameHTanbHbIe B3aUMOAEUCTBHS. EAMHCTBO
(u3nuecKoil KapTUHBI MUPay

Ortansl pa3BuTUs actpoHoMui. [Ipukiagnoe u
MHUPOBO33pEHYECKOE 3HaUeHHE aCTPOHOMHHU. Bua
3BE31HOrO Heba. Co3Be3us, ipKHUe 3BE3/bI,
IUTAaHEeTHI, UX BUAUMOE JBWKeHne. CoHeuHas
cucrema

Connue. ConHeuHas akTUBHOCTh. McTouHuK
sHeprun CoJiHLA U 3BE3]

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

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

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d0e38

57

3BE3/1bI, NX OCHOBHBIE XaPAKTEPUCTUKU. 3BE3ABI
IJIaBHOM MOCTIEN0BATENbHOCTH. BHyTpeHHEee



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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ctpoenue 38E311. COBpeMEHHBIC ITPEICTABICHHS O
MPOUCXOXKACHUH ¥ 3BoJtonrK CoJIHIIA U 3BE3]T

Mueunsbiii [1yte — nama [Nanaktuka. [Tonoxenue
u neuxenne Comaua B ["anaktuke. 'anakTuku.
UEpHble ABIPHI B sIpax rajJakTHK

59

Bcenennas. Pa3oeranue ranaktuk. Teopust
Bbonpmioro B3peiBa. PenukroBoe usnyyeHue.
MeraranakTuka

60

61

Hepemennsie npobieMbl acCTpOHOMUHT

KonTponbhas pabota «1neMeHTbl aCTPOHOMUU U
acTpou3uKm»

62

Oo6o06maromuii ypok. Ponb dhusuku u
ACTPOHOMHUHU B DKOHOMHUYECKOIA,
TEXHOJIOTHYECKOM, COITTATEHON 1 dTUYECKOM
cdepax AeaTeTbHOCTH YeTTOBeKa

63

O6o06matomuii ypok. Poib u mecto pusuku u
ACTPOHOMUH B COBPEMEHHOM HAay4YHON KapTHUHE
Mupa

64

65

66

Ob6o6maromuit ypok. Poib pusnueckoit Teopun B
(hopMUPOBAHUY MPEICTABICHUN O PU3NUECKOU
KapTHHE MHpa

O6o06maromuit ypok. Mecto ¢puzndeckoit
KapTUHBI MUpPa B 00IIEM psTy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPE/ICTaBICHUH 0O
pUpoIe

PesepBHbIil ypok. MarautHoe mnoie.
DJeKTpOMarHuTHasi UHIYKIUS
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PezepBHblii ypok. Ontuka. OCHOBBI CIEUAIBHOM

67 1
TEOPUU OTHOCUTEIIHOCTH
Pesepnbiii ypok. KBantoBas ¢pusuka. DneMeHTHI bubnmoreka [JOK
68 1
aCTPOHOMUU U acTPOPHU3UKHU https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/ff0d1784
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KITACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbl CpeIHero 001ero odpa3oBaHusi

JleMoHCTpHpOBaTh Ha MpUMEpPax poJdb W MecTo (U3UKH B
101 (hOopMUPOBaHUH COBPEMEHHOW HAyYHOW KapTHHBI MHPA, B Pa3BUTHH
' COBPEMEHHOM TEXHHUKH M TEXHOJIOTHH, B TIPAKTUYCCKOHN JESITCIBHOCTH
nroaen

Y4uUTHIBaTh TPAHUIBI IPUMEHEHUS U3YyYEHHBIX (PU3UUYECKUX MOJEINeH:
MaTepuagbHas TOYKa, WHEpUHUaIbHAs CUCTEMa OTCuU€Ta, aOCOIFOTHO
10.2 TBEPI0€ TEJO, UACAIBHBINA T'a3; MOJEIN CTPOCHUS Ta30B, XKUIAKOCTEH U
TBEPIBIX TEJ, TOYCYHBIM JJICKTPHUUCCKHH 3aps — TMPH PEHICHUH

(1)I/I3I/I‘IGCKI/IX 3aJda4

Pacno3HnaBath ¢uzndeckue sABJICHHS (IIPOIECCH) U OOBACHATH X Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJISIPHO-KHHETHUYECKOW TEeopuu
CTPOCHHSI BEIIECTBA W  DJIEKTPOJUHAMHKH: pAaBHOMEPHOE W
PaBHOYCKOPEHHOE MPSIMOJUHEHHOE JBHKEHHE, CBOOOJHOE IMaJeHHE
TN, JBUXXEHHE M0 OKPY)KHOCTH, WHEpIHs, B3aUMOJEHCTBUE Tell;
10.3 muddys3us, OpOYHOBCKOE JBHM)KEHHE, CTPOCHHME JKUIKOCTEH U
' TBEPABIX Tel, M3MEHEHHe oO0bEéMa Teln TMpU  HAarpeBaHUU
(oxJakeHnn), TEIJIOBOE paBHOBECHE, HCIIAPEHHE, KOHJCHCAIus,
MJaBJI€HUE, KpUCTAJUIM3allus, KWUIIEHHe, BJIAKHOCTh BO3IyXa,
MOBBIIICHNE JABJICHHS ra3a MpU ero HarpeBaHUU B 3aKPBITOM COCY/IE,
CBSI3b MEXJIy IapaMeTpaMH COCTOSHUSI Ta3a B H30MPOIEeccax;

OJICKTPpU3alusA TCI, BSaI/IMOI[CI\/JICTBI/Ie 3apgaa0B

OnuceiBaTh MEXaHUYECKOE JIBWKEHHWE, MCIOIb3ysl (U3NYECcKue
BEJIMYMHBI: KOOPAMHATA, MyTh, NIEPEMEIIECHNUE, CKOPOCTh, YCKOPEHHUE,
Macca Tela, CWIa, MWMIYJbC Tela, KHHETHUYECKas DSHEpIus,
10.4 MOTEHIIMAJbHAs JHEpPrusi, MeXaHudeckas paboTa, MeXxaHH4yecKas
- MOIIIHOCTb; IIPYU OMUCAHUH MPAaBUIBHO TPAKTOBATh (PU3MUECKHUI CMBICI
UCMOJb3yEeMbIX BEIMYMH, MX OO0O3HAueHHs M EAWHUIIBI, HaXOIUTh
(opMyIIbl, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BEITHMUUHY C JIPYTHMMHU

BEIn4YnHaMun
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OnucelBaTh U3yYEHHBbIE TEIUIOBBIE CBOWCTBA TEJ U TEIUIOBBIE
SBJIGHUS, UCIOJb3ys (PU3MUECKHE BEIUYMHBI: JaBJIEHUE Trasa,
TEeMIlepaTypa, CpEIHsAs KHHETUYECKas DSHEpPrusi XaoTUYECKOIOo
JBIKEHUS MOJIEKYJ, CpEIHEKBaJIpaTU4Has CKOPOCTb MOJIEKY,
105 KOJMYECTBO  TEIUIOThI, BHYTpPEHHSs dHeprus, pabora Tra3a,
' KO3(G(UIMEHT TMO0JEe3HOro JEeHCTBUS TEMJIOBOIO JBUIaTeNsl; IpHU
ONMCaHUU MIPaBUJILHO TPaKTOBATh ¢buznueckuit CMBICIT
HCIIONb3YEMBIX BEIMYMH, UX OOO3HAUEHMS] MU €IUHUILbI, HAXOJIUTh
(opMyJIbl, CBSI3bIBAIOIINE JaHHYIO (PU3UYECKYIO BEIMUMHY C APYTUMU

BCJIIMYMHAM

OnuceiBaTh W3ydEHHBIE DJJICKTPUYECKHE CBOWCTBA BEIECTBA U
AJIEKTPUYECKUE  SIBJCHUS  (IPOIECCHI), HCMONB3ysd  (pusmueckue
BEJINYUHBI: AIEKTPUYECKUI 3apsn, JIEKTPUIECKOE nouie,
10.6 HAaIpsODKEHHOCTh  MOJIA, IOTEHLMANI, PAa3HOCTb IIOTEHLHUAIOB; IIPH
- OINMCaHUM NPAaBUIBHO TPAKTOBATh (PU3UUECKUI CMBICI MCIOJIb3YEMbIX
BEIMYMH, WX OOO3HAYECHUS W EIWHUIBI; YKa3blBaTh (HOPMYIIBI,
CBSI3BIBAIOIIME  JIAHHYIO  (U3WYECKYI0 BEIMYHHY C JAPYTUMH

BCIN4YNHaMN

AHAJIIM3UPOBATDH (1)I/ISI/I‘I€CKI/I€ nmpoueccol M SABJICHUA, UCIIOJIbB3Yys
(u3nuecKkre 3aKOHBI ¥ MIPUHIIUIIBL: 3aKOH BCEMUPHOTO Tsrotenus, |, |l
u Ill 3axkonsl HploTOHA, 3aKOH COXpaHEHUS MEXaHHUYECKON IHEpruH,
3aKOH COXPAaHCHUA UMITYJIbCA, IPUHIOUIT CYIICPIIO3UINH CUJI, ITPUHIUIT
paBHONpaBUsl MHEPUUAIBHBIX CHCTEM  OTCYETA; MOJEKYJISAPHO-
10.7 KUHETUUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, Fa30BbIE 3aKOHBI, CBSA3b
CpeaHeld KUHETHUYECKOM HDHEPruu TEIIOBOI'O JBUXKEHHUSI MOJIEKYN C
aOCOJIIOTHOM TeMITepaTypoil, MEepBBIA 3aKOH TEPMOJMHAMHUKH, 3aKOH
COXpaHEHHUs DIIEKTPUYECKOro 3apsaa, 3akoH KyioHa; npum 3Ttom
pasnuyath CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4YeCcKOe

BBIPAKCHUC U YCIIOBUA (FpaHI/II_UpI, O6J'IaCTI/I) MNPUMCHUMOCTHU

OOBSICHATH OCHOBHBIC MPUHIMIIBI JICHCTBUS MallWH, MPUOOPOB U
10.8 TEXHUYECKUX YCTPOWCTB; paszluyaTh YCIOBUS HX O€30MacHOTO

HUCIIOJIBb30BaHHUA B HOBceﬂHeBHOﬁ KHU3HU

BBIMONMHATE SKCIIEPUMEHTHI 110 UCCIICTOBAHUIO (DH3UIECKUX SIBIICHUH U
MIPOIIECCOB C MCIOJIB30BAHUEM MPSAMBIX M KOCBCHHBIX M3MEPCHHIA; TIPH
10.9 3ToM (QOpMYIHpOBaTH MpodiieMy (3a7ady) W THUNOTE3Y Y4eOHOro
OKCHEPUMEHTa,  COOMpaTh  YCTAHOBKY M3  NPEAJIOKEHHOTO

000py0BaHusl, MPOBOJIUTH OMBIT U (POPMYITHPOBATH BHIBObI
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OcymiecTBiATh TpsSMbIE W KOCBEHHBIC HW3MEpEHUs (PH3HMUECKUX
10.10 BEJIMYUH; TIPH 3TOM BBIOMPATh ONTHUMAJIBHBIA CIOCOO HM3MEpEHUs U

HCIIOJIB30BaTh N3BCCTHHIC METO/IbI OLICHKN HOFpGHIHOCTGfI H3MepeHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH MEXIY (QHU3NYSCKUMHU BEIMYMHAMH C
WCIOJIb30BAHUEM TMPSMBIX HM3MEPEHHI; TpPU 3TOM KOHCTPYUPOBATH
10.11 YCTaHOBKY, (UKCHPOBATh pPE3YJIbTaThl IOJYYCHHOW 3aBUCUMOCTH
(GU3NYECKUX BEJIMYUH B BUJIE TAOJUI U TPAQHUKOB, JIEJIATh BHIBOJBI IO

pe3yJibTaTaM HCCIIeA0BaHUS

CobmromaTe mpaBmiia  0O€30MAaCHOTO  Tpyda TPU  MPOBEIACHUU
10.12 UCCIICIOBAaHU B  paMKax y4eOHOro  O3KCIIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENIBCKOW M MPOCKTHOM JEATEIBHOCTH C HMCIIOJIb30BAaHUEM

M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYyI0BaHUS

Pemate pacuérHple 3a1a4ud C SIBHO 33JaHHONW (DU3NYECKON MOJENbIO,
UCHOJb3ysd (PU3MUECKHE 3aKOHbl M NPHUHIMIIBI, HA OCHOBE aHaIM3a
10.13 yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
' ¢busnveckne BETUYUHBI U (HOPMYIIBI, HEOOXOIUMBIE I €€ peIIeHus,
IIPOBOJIUTH PACUYETHI U OLEHUBATH PEAIbHOCTD IOJyY€HHOI'O 3HAUYEHUS

(bu3nYecKoil BETUYNHBI

Pemare  kayecTBEHHBIE ~ 3aJjauyd:  BBICTPaWBaTh  JIOTMYECKH
10.14 HENPOTUBOPEUMBYIO LIETIOYKY PACCYKACHUN C ONOpPON HAa M3y4YEHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)H3HII€CKI/IG SABJICHUSA

Hcnonp3oBaTh MHpH  pelICHUMM YYeOHBIX 3a/Jad  COBPEMEHHbIE
WH(POPMAIIMOHHBIE TEXHOJIOTHH JUIS TIOMCKA, CTPYKTYpUPOBAHMUS,
10.15 UHTEpIpeTalMi W TPEJCTABICHUS y4eOHOW U HAy4YHO-TIOMYJISIPHOM
uH(pOpMalUY, TOJYYEHHOM M3 Pa3IUYHBIX HUCTOYHUKOB; KPUTHUYECKH
aHAJM3UPOBATh MOJydaeMyro HH(OpMaIIio

[IpuBoAMTH TpHUMEpHI BKJIaJa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
10.16 (bU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonp3oBaTth TeopeTndyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
1017 YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIlleHUH ¢ IpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0POBbS H

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBCACHHUA B Opr>KaIOH_[CI71 cpeac

PabGoTaTh B rpynme ¢ BHIMOTHEHUEM PA3IUYHBIX COLMANBHBIX POJIEH,
10.18 IJIaHUPOBAaTh  pabOTy  TPYyNIbl, PalUOHAIBHO  paclpeiessaTh

00S3aHHOCTH U IIaHUPOBATE ACATCIBHOCTE B HCECTAHAAPTHBIX

CUTyalludX, aJCKBATHO OIICHHMBATH BKJIAJ] KaXKAOro N3 YYACTHUKOB
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TPYIIIBI B peLIEHUE paccMaTpUBaeMoil mpoosieMbl

11 KIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

111

11.2

11.3

11.4

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3oBaHusi

JleMOHCTpUpOBaT, Ha TpPUMEpPax poJib M MecTo (HU3MKH B
(dhopMUPOBaHHH COBPEMEHHOW HAyYHOW KAapTHUHBI MHpA, B Pa3BUTHUU
COBPEMEHHON TEXHUKHU U TEXHOJIOTMH, B IMPAKTUYECKOU NEATENBHOCTH

J'IIOI[@fI, OCJIO0CTHOCTh U €IUMHCTBO (I)HSquCKOﬁ KapTHUHbLI MHUpPa

Y4YuTHIBaThH T'paHULIbI MIPUMCEHCHUA N3YUYCHHBIX (1)I/ISI/I‘ISCKI/IX Mozxeneﬁ:
TOYCYHBIN BJICKTpI/I‘leCKI/Iﬁ 3apsan, AACpHasd MOACIIb aTOMA, HYKJIOHHAA

MO/IEJIb AaTOMHOTO SiApa MPH peIIeHN: (pU3nIecKux 3aaa4d

Pacno3naBate usnueckue siBiaeHUs (Ipolecchl) U OOBACHATh MX Ha
OCHOBE 3aKOHOB  DJJIEKTPOJMHAMUKA W  KBAaHTOBOW  (pH3HKHU:
ANEKTPUYECKasi TMPOBOJUMOCTh, TEILIOBOE, CBETOBOC, XHMHYECKOE,
MarHuTHOE  JICUCTBUS  TOKa, B3aUMO/JICHCTBHE MarHuTOB,
JIEKTPOMArHUTHAsT HWHAYKIUS, JCHCTBUE MArHUTHOTO TIOJI Ha
MPOBOAHUK C TOKOM W MABWKYIIHHUCS 3apsil, JJICKTPOMArHUTHBIC
KoJeOaHUs W BOJIHBI, TPSIMOJIMHEHHOE pAcCIpOCTpaHEHUE CBETa,
OTpakeHHe, TMpelomiieHue, HuHTepdepeHnus, audpakiuus U
MoJIIpU3allvsl CBEeTa, AMCIEPCHS CBeTa, (OTOANEKTpUUecKuii s dext
(boTtorpdekrt), cBeTOoBOE MaBleHHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIEeKTpa aToMa BOJOpPOJA, €CTECTBEHHAas M  HCKYCCTBEHHAs

PaaOaKTUBHOCTD

OmnuceiBaTh  W3yueHHBIE CBOMCTBAa  BelIeCTBA  (DJIEKTPHUUECKUE,
MarHMTHbIE, ONTHYECKUE, DIEKTPUUECKYI0 IPOBOAUMOCTD Pa3JINYHbIX
Cpel) U DJIEKTPOMAarHUTHbIE sABJIEHUS (TPOIECCHI), HCIHOJIb3YS
¢u3nueckue BENWYMHBI:  DJJEKTPUUECKUH  3aps], CHiIa  TOKa,
JNEKTPUYECKOE  HANPSIKEHUE,  DJIEKTPUYECKOE  CONPOTUBIIEHHE,
pasHocTh moteHuuanoB, J/IC, pabora Toka, MHIYKIHS MarHUTHOTO
mosig, cuna Awmmnepa, cuwia JlopeHna, WHAYKTUBHOCTh KAaTyILKH,
SHEPrUsl AJIEKTPUYECKOTO M MArHUTHOTO TOJIeH, MEepHoj M 4YacToTa
KosiebaHui B KosiebaTeIbHOM KOHTYpE, 3apsii U CHJIa TOKa B IpolLecce
TrapMOHUYECKUX  DBJEKTPOMAarHUTHBIX  KoJjeOaHUil, dokycHoe

PacCCTOAHUEC W OITHYECCKas CuJia JIMH3BI;, MPH OIHCAHHUU IIPABUIIBHO
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TPaKTOBATh (1)I/ISI/I‘IGCKI/H71 CMBICJI  MCIIOJIB3YEMbIX  BCJIMYHMH, HX
0003HaUYeHUsT U CAWMHUIBI, YKa3bIBaTbhb (bOpMan)I, CBs3bIBAOIINEC

TaHHYIO (PU3HUECKYIO BETHUUHY C JPYTUMH BETHYNHAMHU

OnuceiBaTh U3Y4YEHHBIE KBAHTOBBIE SIBJIEHUS M IIPOLIECCHI, UCTIOIb3YS
¢bu3nyecKkue BEIMYMHBI: CKOPOCTH 3JEKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YacTOTa CBETa, SHEPIUs U HUMIYIbC (POTOHA, NEpUOn
115 Iojaypacnana, OJHEprus CBA3M aTOMHBIX sAA€p; IpU ONKMCAHUU
' MPaBIWIBHO TPAKTOBATh (PU3UUYECKUI CMBICI MCIIOJIb3YEMBIX BEJIIMYHH,
ux 0003HAYECHHUS W EIUHHIIBI; YKa3bIBaTh (OPMYJIBI, CBS3BIBAIOIINE
JTaHHYI0 (U3NYECKYIO0 BEJIMUUHY C APYTMMHU BEJIMYMHAMM, BBIYUCIATD

3HAYCHUC (bHSH‘IGCKOfI BCJINYHMHBI

AnanusupoBath (U3MYECKHE TMPOLECCHl W SBICHHS, HCIOIb3YS
¢dusnveckue 3aKOHBl M OPUHIUNBL  3akoH OMa,  3aKOHBI
MOCJICAOBATEIBHOTO M TMAapajIeIbHOIO COCIUHEHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHna, 3aKOH 3J1€KTPOMarHUTHOM MHAYKIIMH, 3aKOH
MPSIMOJIMHEHHOTO paclpOCTPAHEHUs CBETA, 3aKOHBI OTPAYKCHHS CBETA,
116 3aKOHBI ~ NPEJIOMJICHUS  CBETa, ypaBHCHHE ODWHINTEHHA  JIJIs
' dotorddekra, 3aKOH COXpaHCHHUS DHEPTUH, 3aKOH COXpaHEHUs
UMITYJIbCa, 3aKOH COXPaHCHHS DSJCKTPUYECKOro 3apsijia, 3aKoH
COXpPaHGHHUsI  MacCOBOIO  YHWCJA, TMOCTYyNaTthl  bopa, 3akoH
paJIMOAKTUBHOTO pachaja; MpH 3TOM pa3inyarh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTEeMAaTHYECKOE BBIPAKCHUE M YCIOBHUS

(rpaHubl, 001aCTH) TPUMEHUMOCTHU

117 OHpeILCJ'ISITI) HaIpaBJICHUEC BCKTOpPAa HWHAYKIWKW MArduTHOI'O II0JIA
MMPOBOAHHKA C TOKOM, CHJIbL AMnepa H CHJIbI HopeHL[a

118 Ctpouth ¥ ONHUCHIBATH H300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM
3€pKaJiOM, TOHKOU JIMH301

BEIMOTHATE SKCIEPUMEHTHI 110 UCCIIEOBAHHIO (PU3NIECKHX SBICHUN U
MIPOLIECCOB € UCHOIb30BAHUEM IPSIMBIX M KOCBEHHBIX U3MEPEHUH; MPH
11.9 3ToM (opMynIHpoBaTh NpobieMy (3agady) W THIOTE3y Yy4eOHOro
IKCIIEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  IPEJIOKEHHOTO

O60py,£[0BaHI/I$I, MPOBOAUTD OIIBIT U Q)OpMyHI/IpOBaTL BBIBOJbI

OcymiecTBiATh TpsSMbIE ¥ KOCBEHHBIE HW3MEpeHUs (PH3MUECKUX
11.10 BEJIMYMH; MPHU 3TOM BBIOMpATh ONTUMAIBHBIA CIIOCOO HM3MEpPEeHHs U

HUCIIOJIB30BaTh N3BCCTHBHIC METO/IbI OICHKN HOFpCHIHOCTCﬁ I/I3MCpCHI/Iﬁ

11.11 HccnegoBaTh 3aBUCHMOCTH (1)I/I3I/I‘-ICCI(I/IX BCJIIMYHMH C HUCIIOJBb30BaHHUEM
MIPSAMBIX I/ISMCpCHI/Iﬁ; npu STOM KOHCTPYHPOBATh YCTAaHOBKY,
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(¢bukcupoBaTh pe3yJabTaThl IOJTYYEHHONH 3aBUCHUMOCTH (PU3UUECKUX
BEJIMYMH B BUJIE TaOJIUIl U TpaduKOB, JIENaTh BBIBOJBI 10 pe3yJbTaTaM

HUCCICIOBaHUA

CobmiomaTe mpaBuia 0Oe30macHOTO Tpyna HpH  [POBEICHUU
1112 UCCIIEIOBAaHUN B paMKax ydeOHOTO OSKCIepUMEeHTa, YyueOHO-
UCCIIEI0BATEIbCKOM M MPOEKTHOM AESITENbHOCTH C MCIOJIb30BaHUEM

WU3MEPUTEINIbHBIX YCTPONCTB U 1a00OPaTOPHOTO 000PYI0BAHUS

Pemare pacuérHble 3aauM C SIBHO 33JaHHOW (DPU3NYECKON MOJENbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M TNPUHILMIIBI, HA OCHOBE aHalIU3a
1113 yCIOBHUSA 3aJaud  BBIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACTATH
' ¢usnyeckue BeTMYUHBI U (HOPMYIIbI, HEOOXOIUMBIE Ui €€ peIieHus,
IIPOBOAUTH PACUETHI U OLEHUBATh PEAJILHOCTH MOJIyYEHHOTO 3HAUYEHUs

(bu3nuecKoil BETUYNHBI
Pemarr  kauecTBeHHBIE  3aJayu: BBICTpAaUBaTh  JIOTUYECKU

11.14 HENPOTUBOPEUMBYIO LIETIOUKY PACCYKACHUN C ONOpPON HAa M3y4YEHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)H3HII€CKI/IG SABJICHUSA

Hcnonp3oBaTh TpH  pemICHMH YYEOHBIX 3aJad  COBPEMEHHBIC
WH(POPMALIMOHHBIE TEXHOJIOTHH JUIS IIOHMCKA, CTPYKTYpUpPOBAHMUS,
11.15 WHTEpIpETAllM W TPEJCTaBICHUs y4eOHOW W HAyYHO-TIOMYJISPHOM
nH(OpMaLIUY, MOJYYEHHON U3 Pa3IUYHBIX MCTOYHUKOB;, KPUTHUYECKU
aHAJTM3UPOBATH MOTydaeMyr0 HH()OpMAIHIO

OOBSICHATh NMPUHLMIIBI ASUCTBUS MAalIMH, NMPUOOPOB U TEXHUUYECKUX
11.16 YCTPOMCTB; pa3ianyaTh YCJIOBHUS HX O€30MacHOr0 MCIOJIb30BaHUS B

MOBCETHEBHON KU3HU

[IpuBonuTh HpHUMEpHl BKJIala POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
11.17 (U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOT Hi

Hcnonb3oBaTh TeopeTndeckue 3HaHUSA MO (U3MKE B TMOBCEAHEBHOU
11.18 KHU3HU TSI o0ecrieueHns 0€30MacHOCTH MpH o0palleHuu ¢ npudopamu

U TEXHUYECKHMMM YCTPOWCTBaMH, I COXPaHEHUS 3J0pOBbS U

cOOJII0OACHHSI HOPM SKOJIOTMYECKOT0 MOBEJICHHUS B OKpY Katollel cpefie

PaGorare B Tpymie ¢ BBIIOJHEHUEM PA3JIMYHBIX COIMATIBHBIX POJICH,
IUTaHUpOBaTh ~ paboTy  TPyNONbl,  PalMOHANBHO  pacHpelelsiTh
11.19 00S3aHHOCTH W TUIAHUPOBATh JESATETBHOCTH B  HECTaHAAPTHBIX

CUTyalluAaX, AACKBATHO OLCHHMBATH BKJIAJ KaXIO0ro H3 YYaCTHHUKOB

TPYIIIBI B pELIEHUE paccMaTpUBaeMoil MpooIeMbl
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA
10 KITACC

Kon Koa nposepsiemoro

HpOBepﬂeMbIe IJIEMEHTBI COACPKAHUA
pa3aejia 3JIEMEHTA

OU3NKA 1 METOJIbI HAYYHOI'O I[IO3HAHW A

®usuka — Hayka o mnpupone. Hayunble Meronsl
11 MIO3HAHM OKPY’KaIOILEro MUpa. Ponb
JKCIIEPUMEHTa U TEOPUM B IIPOLIECCE ITO3HAHMS

MPUPOABL. DKCIEPUMEHT B (PU3HKE

MonenupoBanue  (QU3MYECKUX  SBICHUH |
nporieccoB. Haywnble rumote3sl. Dusndeckue
3aKOHBI W TEOpPHH. [ paHUIBI TPUMEHUMOCTH
1.2 (U3UYEeCKUX 3aKOHOB. [IpHHIMI COOTBETCTBHS.
Pomb w wmecro ¢usukun B (HopMHpOBAHHH
COBPEMCHHOM HAayyHOW KapTHHBI MHpa, B

IIPAKTUYECKON AESITEIbHOCTH JIIOIeH
2 MEXAHUKA
##HPart#KUHEMATUKA

Mexannueckoe  naBrkeHue. OTHOCHTEIBHOCTH
211 MexaHuueckoro AsmkeHud. Cucrema oTCUYéTa.

Tpaexropust

[lepemerienne, CKOpPOCTb (CpemHsiE CKOpOCTH,
MI'HOBEHHasi CKOpOCTB) u YCKOpEHHE
2.1.2 MaTepuaibHOW TOYKHM, HUX IMPOEKIMH Ha OCHU
cucteMbl KoopauHat. CiokeHue nepeMerieHuil u

2.1
CJIO’KEHHE CKOPOCTEMN

PaBHOMepHOE u PaBHOYCKOPEHHOE
MIPSMOJIMHENHOE JIBUKCHUE. I'paduku
2.1.3 3aBHCHUMOCTH KOOPJAMHAT, CKOpPOCTH, YCKOPEHWS,
NyTH W TIEpEMENIEHHUs] MaTepHabHOW TOYKH OT

BpPEMCHU

)14 CBoOoHOE najieHne. Y CKOpeHUe CBOOOHOTO

naJieHus
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2.15

KpuBonuneiinoe JIBUYKEHUE. PaBromepHOE
JBIDKEHUE MaTepUAIbHOW TOYKH IO OKPYKHOCTH.
YrioBasi CKOPOCTb, JINHEWHAs! CKOpOCTh. lepuon u

yactoTa. LleHTpocTpeMuTeabHoe yCKOpeHHe

2.16

2.1.7

TexHuyecKkue YCTpOICTBa: CIIUIOMETD, ABUKECHUE

CHapsAaA0B, HCIIHBIC U pCMCHHBLIC IICPCAAYN

[TpakTnueckue paboTel. M3mMepeHue MIrHOBEHHOM
ckopoctu. KMccnegoBaHWe COOTHOILICHHUS MEXIY
MyTSIMU, MPONJEHHBIMU TEIOM 3a
MOCJIEI0BATENIbHBIE PABHBIC IPOMEKYTKH BPEMEHU
IpU PABHOYCKOPEHHOM JBWKCHUM C HayaJbHOU
CKOpOCTbIO, paBHON HyJ0. M3yueHue IBUKEHUS
apuKa B BSI3KOHM JKMAKOCTU. M3yueHne NBHKEHUS

TCIa, 6pOIJ_IeHHOI‘O TOPHU30OHTAJIbLHO

2.2

2.2.1

##HPari### IUHAMUKA

IIpunnun orHocuTensHOCTH ['amunes. Ilepseiit

3akoH HproToHa. UHEpHabHbIE CHCTEMBI OTCUYETA

2.2.2

Macca Tena. Cuia. HpI/IHHI/IH CYIICPIIO3UIIUHU CHIT

2.2.3

Bropoii 3axon HeroToHa /11 MaTepuabHON TOYKH
B nHepuuanbHoii cucteme orcuéra (MCO). Tperuit

3aKkoH HproToHa ans MaTCpPUAIIbHBIX TOYCK

224

2.2.5

2.2.6

2.2.7

3akoH BCEMHUPHOI'0O TATOTCHUA. Cuna TSDKECTH.

IlepBas kocMHuueckas ckopocTh. Bec tena

Cuna ynpyroctu. 3akoH ['yka

Cuna Ttpenusa. Cyxoe TtpeHne. Cuna TpeHus
CKOJIbKEHUS U cuila TpeHus nokos. Koaddumnuent
TpeHust. Cuila CONPOTUBIICHUS NIPU JBUKECHUH TENa
B )KHMJIKOCTHU WJIU Ta3e

[TocrynarensHoe W BpaulaTeNbHOE JBUKEHHE

a0COIOTHO TBEPAOTO Tea

2.2.8

MOMEHT CHJIBI OTHOCHUTEIBHO OCH BpallCHUSI.
[Tmeyo cubl. YCnoBUsA paBHOBECUS TBEPIOIO Teja
B CO

2.2.9

TexHuueckue yCTpOﬁCTBaZ NOAIIHUITHHUKH,
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2.2.10

ABMIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

[TpakTdeckne paboTel. WM3ydeHwe ABMKECHUS
Opycka Mo HaKJIOHHOM IUIOCKOCTH O] I€HCTBUEM
HECKOJIbKMX cuil. MccrenoBanue 3aBUCUMOCTH CUJI
YVIOPYrOCTH, BO3HHUKAWOIIUX B JaehopMUpyeMOil
MPYKUHE U PE3UHOBOM 00pasiie, OT BEIUYHHBI UX
nedopmanuu. MccrnenoBanue ycioBUd paBHOBECHS

TBEPAOrO TeJla, UMEIOIIETO OCh BPALICHUS

#H#Par#H#3AKOHBI COXPAHEHIMA B MEXAHUKE

NMnynsc ~ MarepuanbHOM  TOYKH,  CHUCTEMBI

231 MaTepuaidbHBIX  ToueK. UWMmynbc Cuibl W
M3MEHEHUE UMITyJIbca Teja
3akoH coxpaHeHus umnyisca B MCO. PeaktusHoe
2.3.2
JIBUKECHHE
2.3.3 Pabora cuibl
2.34 MouHoCTb CUJIbI
235 Kunernueckass dSHepruss MaTrepuaibHOM TOYKH.
- Teopema 0 KHHETUYECKON YHEPIUH
IToreHunanbHas JHEprus. IToreHunanbHast
238 SHEpPrusi ynpyro JeOpMUPOBAHHON MPYKUHBI.
- IToreHunanbHas JHEprus Tena BOJIN3U
MMOBEPXHOCTU 3eMITH
[loreHnManpHBle W  HENOTEHLMAJIbHBIE  CHIIBI.
237 Cesi3p  paboOThl  HEMOTEHLUUAJIBHBIX CHUI €
- U3MEHEHHEM MEXaHUYECKOM DJHEPruu CUCTEMBI
TeN. 3aKOH COXPAaHEHUS] MEXaHUYECKON IHEPTUU
2.3.8 VYrpyrue v Heynpyrue CTOIKHOBEHHS
239 TexHu4yeckne yCTpOMCTBA: JIBHJKEHHE  PAKET,
- BOJOMET, KOTIEp, IPYKUHHBIN TUCTOJIET
[Ipaktuyeckue  pabGotbl.  M3ydyeHue  cBs3M
2310 CKOpPOCTEl  Tel  MNpu  HEympyrom  yjape.

HccnenoBaHue CBA3U pa6OTBI CHUJIbBI C UIBMCHCHHUECM

MEXaHUIeCKOM OHCPIruu Tjia
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3 MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
#H#Par###OCHOBBI MOJIEKVJISPHO-KUHETUYECKOW TEOPUU

OcHOBHBIC MOJIOKEHUSI MOJICKYJISIPHO-
311 KUHETHYECKOW TEeOpHU. BpoyHOBCKOE ABMKEHHE.
Huddyszus. Xapakrep JIBYKEHUS u

BSaHMOHeﬁCTBHH JacTHll BCIIECTBA

Mojenu CTpOCHHS Ta3oB, XKHJIKOCTEH W TBEPIBIX
3.1.2 TEJI U OOBSACHEHUE CBOWCTB BEIIESCTBA HA OCHOBE

3THUX MOJEJIEN

313 Macca  mosekyn.  KommdecTtBo — BeliecTsa.
[TocrosiHHas ABoraapo

314 TemmoBoe paBHOBecue. Temneparypa u €€
n3mepenue. [llkana remneparyp Llenscus

Mogens uneansHoro raza. OCHOBHOE ypaBHEHHE
3.1.5 MOJIEKYJISIPHO-KUHETHUECKON TEOpUU HUACATHLHOTO

3.1
rasa

AOcomoTHasT Temmeparypa Kak Mepa CpeaHei
3.1.6 KHHETHYECKOW DHEPrUU TEIUIOBOTO  JIBMXKCHHS

yactul rasa. [lIkama temneparyp KenbBuna

VpaBuenne Kiamnelipona — MeHneneeBa. 3akoH
3.1.7
JlanbToHa

I"a3oBbIe 3aK0HBI. 30mpoLiecChl B UACATbHOM Ta3e
3.1.8 C MOCTOSTHHBIM KOJIMYECTBOM BEILIECTBA: U30TEPMA,

n30xopa, n3odapa
3.1.9 TexHu4eckre ycTpoicTBa: TepMOMETP, OapoOMeETp

[IpakTnueckue pabotel. M3mepeHue  Macchl
3110 BO3lyXa B KJIacCHOW KkomHare. MccnepoBanue
3aBUCUMOCTH MCXKAY MHIapaMeTpaMH COCTOAHUSA

pa3pexEeHHOTOo ra3a

OCHOBbI TEPMOJIMHAMUKN

3.9 TepMoauHamuueckass ~ cucreMa.  BHYyTpeHHsAA

3.2.1 SHEPrusi  TEPMOJAMHAMUYECKOM  CHCTEMBI U

CIIOCO0OBI €€ N3MEHEHHUS
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3.2.2

KomnyectBo Temnotel M paborta. BHyTpeHHss

SHEPIUs OAHOATOMHOI'O HACAJIIBHOI'O I'a3a

3.2.3

3.2.4

3.25

3.2.6

Buasl  Temnonepenauu: TEIUIONPOBOAHOCTb,
KOHBEKLHUsA, W3aydyeHue. Temno€éMKOCTh —Tena.
VnaenbHas  TemIOEMKOCTh — BemiecTBa.  Pacuér

KOJIMYCCTBA TCIJIOTHI IIPH TCILIONCPCaAdC

IlepBbiii 3akoH TepMoauHamuku. I[IpumeHnenue
IIEPBOT0 3aKOHA TEPMOJMHAMUKH K U30IIPOLECCAM.

['paduueckas uHTEpIIpeTaIys paboThHI ra3a

TeruoBele  mamuHbl.  [IpuHIUMIBL  gelcTBUA
TEIJIOBBIX MamuH. IIpeoOpa3zoBaHusi PHEpPruu B
TEIUIOBBIX MammnHax. Koaddumuent monae3noro
nevictBus (manee — KIIJ) TeroBoi MalivHBL.
[uxn Kapno u ero KII/J

Bropoii 3akon TepMoamHamuku. HeoOpaTuMocTh
MPOIIECCOB B Mpupoje. TeroBble JBUTaTemu.

OKOJIOTHYECKHE HpO6J'IeMLI TCINNIOOHCPICTUKHU

3.2.7

Texnuueckue YCTpOUCTBA: JIBUraTesb
BHYTPEHHEI0 CropaHusi, ObITOBOM XOJOJWJIbHUK,

KOHJIULIUOHED

3.2.8

[Tpaktuyeckue pabotel. M3mepeHnue yaenbHOU

TEIIOEMKOCTH

###Par###ATPEI’ATHBIE COCTOSAHMA BEIIECBA. ®A30BBIE

INEPEXO/IbI

[TapooOpazoBanue u koHjaeHcarus. Vcmapenue u

331 KUICHUE. YIeTmbHas TeIIoTa MapooOpa3oBaHusl.
3aBUCHMOCTB TeMIIEpaTyphl KUTIEHUS OT AaBJICHUS
332 AOcomoTHasT Y OTHOCUTENbHas  BIAXKHOCTb
- Bo3ayxa. HacelienHslii map
Teépnoe teno. Kpucrammmueckue u amopgHbie
3.3.3 Tena. AHHU30TPOIHUS CBOWCTB KpHCTALIOB. JKuakue
Kkpuctaiabsl. COBpeMEHHbIE MaTepHAIIb
334 [TnaBnenue n KpucTauM3auus. Y ieibHas TeIoTa

riassienus. CyOaumanus
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3.35 YpaBHeHUE TEIIOBOro OajaHca
TexHuueckue YCTPOMCTBA: TUTPOMETP U
336 IICUXPOMETP, KaJIOpUMETD, TEXHOJIOTHH

MMOJIY4dCHHA COBPCMCHHBIX MATCpHAIIOB, B TOM

YHUCJIIC HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOI'MU

[IpakTuueckue paboTel. M3MmepeHue BIaKHOCTH

3.3.7
BO3/yXa
4 SJIEKTPOAMHAMUKA
#H#HPar#H#OJIEKTPOCTATHUKA
DneKTpu3anus Tei. JeKTpuyeckui 3apsia. JBa Buaa
1 ANIEKTPUUECKHX 3aps/10B
412 IIpoBOIHMKY, AUBIIEKTPUKH U MOJIYIIPOBOAHUKH
4.1.3 3aK0H COXpaHEHUs FICKTPUUECKOTO 3apsiaa
4.1.4 B3aumopeiictBue 3apsnoB. 3akon Kymona
DnexTpuuecKkoe ToJIe. HanpsoxkéHHocThb
4.1.5 aNeKTpudeckoro mojs. [IpuHuun cyneprno3uium.
JIluHMN HaNPSHKEHHOCTH JIEKTPUYECKOTO MOJIs
PaGota  cunm  3/MEKTPOCTATUYECKOrO  MOJISL.
41 ITorenuman. Pa3zHocTs noTeHIIMAIOB
4.1 [IpOBOTHUKK ¥ JAWAIEKTPUKH B  TOCTOSHHOM
4.1.7 AIIEKTPUYECKOM oJe. Jusnexkrpudeckas
MPOHUIIAEMOCTh
OnektpoéMkocTs. KonzeHcarop. DeKTpo€MKOCTh
4.1.8 IUIOCKOTO KOHJIEHCATOpa. OHEPrus 3apsKEHHOrO
KOHJIEHCaTopa
TexHuueckue yCTpOHCTBA: AIIEKTPOCKOTI,
AIIEKTPOMETP,  3IJEKTpOCTaTHUeCcKass  3alluTa,
419 3a3eMJIEHHE  DJIEKTPONPUOOpPOB,  KOHJIEHCATOD,
KCEPOKC, CTPYHUHBIN IIPUHTED
[IpakTrnueckue paboTHL. N3mepenue
4.1.10 .
ANEKTPOEMKOCTH KOHJEHCATOPa
4o #H#Pari##IIOCTOSIHHBIN DJIEKTPUYECKUN TOK. TOKU B

PA3JIMYHBIX CPEJIAX
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421

4.2.2

4.2.3

YCHOBI/IH CYH_IGCTBOBaHI/ISI IIOCTOAHHOT' O
aNeKkTpuueckoro Toka. Mcrounuku Toka. Cuia
TOKa. IIoCTOSTHHBIN TOK

Hanpsixenue. 3akon Oma 1iist yyactka 1enu
DIIeKTpUUECKOe CONIPOTHUBJIICHHUE. Y aenbpHOE

COIIPOTHUBJICHUE BEIICCTBA

4.2.4

4.2.5

4.2.6

4.2.7

[TocnenoBarenbHOe, NapaieIbHOE, CMEIIaHHOE
COEJIMHEHUE MPOBOIHUKOB

PaboTa anekTpudeckoro Toka. 3akoH Jlxkoyms —
Jlenna

MOIHOCTB 3JIEKTPUIECKOr0 TOKA
anekTponaBkymas cuna (manee — OJC) wm
BHYTPEHHEE CONPOTUBJICHHE HWCTOYHUKA TOKA.
3akoH Oma I8 [ONHOM  (3aMKHYTOIN)

SHCKTpH‘IeCKOﬁ OeIIn. KOpOTKOG 3aMBIKaHHEC

4.2.8

BJICKTpOHHaSI IMPpOBOANMOCTD TBép,Z[bIX MCTAJJIOB.
3aBHCHMOCTD COITPOTUBJICHHUA MCTaJIJIOB oT

Temmeparypbl. CBEpXIIPOBOANMOCTh

4.2.9

4.2.10

Onexrpuueckuid TOK B Bakyyme. (BolicTBa

AJIIEKTPOHHBIX ITyYKOB
[TonynpoBonuuku. CoOCTBEHHass M TNpUMECHas
MIPOBOAMMOCTh TMOJYIPOBOAHUKOB. CBolicTBa p-Nn

nepexoza. IloaynpoBogHIKOBBIE TPHOOPHI

4211

4.2.12

4.2.13

BJICKTpI/I‘{eCKI/Iﬁ TOK B QJICKTPOJIUTAX.

BHCKTPOJ'II/ITI/I‘ICCKZUI JUCCOIuaIus. 3J’I€KT‘pOJ’IH3

DeKTpUUecKuil TOK B razax. CaMOCTOATENbHBIN U
HECAMOCTOSITENBHBIA pa3psad. PasznuuHble THUIBI

CaMOCTOATENIBHOTO pa3psana. Monuus. [1nazma

TexHuueckue YCTPOMCTBA: aMIIEpMETD,
BOJIBTMETD, peocrar, VCTOYHUKHU TOKa,
AJIEKTPOHArPEBATENbHBIE puoOopHI,
AJIEKTPOOCBETUTENbHBIE  MPUOOPHI, TEPMOMETP
COIMPOTUBIICHUS, BAKYYMHBIH MO/, TEPMHUCTOPHI U

(bOTOPE3UCTOPBI,  MOJTYNPOBOAHUKOBBIA  JHO,
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rajibBaHUKa

[TpakTuyeckne paboThl. M3ydeHue CMeEIaHHOTO

COCIMHCHUA PE3UCTOPOB.

4.2.14 N3mepenne OJIC HUCTOYHMKA TOKa M €ro
BHYTpEHHEro  compoTuBieHus.  HaOmoneHue
AIIEKTPOJIN3a
11 KJIACC
Kon Koanposepsiemoro
paszena TeMenTa IIpoBepsieMble 3J1€eMeHTHI COAePKAHUS
4 OJIEKTPOAMMHAMUKA
#HHPar###MATHUTHOE TTIOJIE. DJIEKTPOMATI'HUTHAA UHAYKIUA
[TocrossHHBIE MAarHuTHI. B3anmoneiictue
431 MIOCTOSIHHBIX MarHUTOB
MarnuTtHoe mosie. BekTop MarHUTHOM MHIYKUUU.
IIpyHunun  cynepno3unuu. JIMHMM  MAarHUTHOM
4.3.2 uHaykuuy. KapTuHa NUHUIA MarHUTHOM WHIYKIUU
TIOJIS TOCTOSIHHBIX MAarHUTOB
MaruuTtHOE TIOJIE TPOBOAHWKA ¢ TOKOM. Kaptuna
JUHUWA TIOJSI JJIMHHOTO MPSIMOTO TMPOBOAHUKA U
4.3.3 3aMKHYTOTO KOJBIIEBOTO MPOBOJAHUKA, KATYIIKH C
43 TOKOM. OmneIT Opcrena. B3aumopeiictBue
MIPOBOJIHUKOB C TOKOM
4.3.4 Cuna Amriepa, €€ MOIyJIb M HalpaBJICHHUE
Cuna Jlopenma, e€ MOAydb U HaIpaBJICHUE.
4.3.5 JIBr>KeHHE 3apsyKEHHOM 4YacTHIbl B OJHOPOJIHOM
MarHuTHOM noje. Pabota cumisl Jlopenia
4.3.6 SIBneHune 3NeKTPOMarHuTHOM MHIYKIIUU
437 IToTok BeKTOpa MArHUTHOM MHIAYKLIMU
138 OJC  wuHaykumu. 3aKOH  2JIEKTPOMAarHUTHOMN

nHaykiuu Gapanes

4.3.9 Buxpesoe anextpuueckoe mone. DJIC uHAYKIIMU B
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IMPOBOAHUKC, ABWIKYIICMCS MoCTYNnaTCJIbHO B

OJHOPOJHOM MarHuTHOM II0JIC

4.3.10

[IpaBuio Jlenna

4311

4.3.12
4.3.13

NunyktuBHOCTh. SIBnenue camounaykuuu. IJC

CaMOUMHAYKIHUU
9HCpI‘I/I$I MAarauMTHOTIO ITOJIA KaTyIIKKU C TOKOM

:‘)J'ICKTpOMaI‘HI/ITHOC I10JIE

4.3.14

TexHmueckne YCTpOﬁCTBaZ IIOCTOAHHBIC MAarHuThbI,
OJICKTPOMAIrHUTLL, DJICKTPOABHUIATCIIb, YCKOPUTCIIN

SJIEMCHTAPHBIX YaCTHUll, MHAYKIIMOHHAA I1€Yb

4.3.15

[TpakTuueckue paboThl. l3yueHue MarHUTHOTO
MoJIsl KaTylIKU C TOKOM. VcciepnoBaHue IeWCTBUS
MIOCTOSIHHOTO ~MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue SIBJIICHUS AJIEKTPOMArHUTHOM

HHAYKIOHUU

KOJIEBAHMA 1 BOJIHBI

5.1

#HPartH#MEXAHNYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.11

5.12

5.13

5.14

Koneobarenbnas cucrema. CBoOOaHBIE KoneOaHUs.
I'apmonnueckue Konebanus. Ilepuon, wdacToTa,

amMIuInTyna u ¢asa konedaHui
IIpyxvHHBIN MagsTHUK. MaTeMaTU4EeCKUN MassTHUK

YpaBHeHue TapMOHUYECKHX KoJIeOaHUH.
Kunematnueckoe #  JHHAMHYECKOE OIHUCAHUE

K071€0aTeIbHOr0 IBMKEHHUS

[IpeBpamienue SHEpruM NOpPU  TFAPMOHUYECKUX
koneOanusx. CBA3b  aMIUIUTYIbl  KoJeOaHUit
MCXOJIHOM BEJIMYUHBI C aMIUTUTYyIaMU KojieOaHuit e€

CKOPOCTH U YCKOPEHUS

5.15

KonebarenbHblii KOHTYp. CBobosHbIe
DIIEKTPOMArHUTHBIE ~ KOJEOaHUS B HJICATHHOM
Koe0aTebHOM  KOHType.  AHAJIOTHs — MEXIy
MEXaHUIEeCKUMHU " AIIEKTPOMArHUTHBIMH

konebanusmu. @opmyna Tomcona
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5.16

3akoH COXpPAaHCHUA OHCPIrun B nacaibHOM

K0J1e0aTeIbHOM KOHTYpE

5.1.7

BeinyxeHHbIE MEXaHUYECKue KoJIeOaHus.
Pesonanc. Pe3oHaHcHass xpuBas. BbIHyXIEHHbIE

SJICKTPOMAarduTHBIC KoJeOaHusL.

5.18

5.1.9

[Tepemennbiii Tok. CHHYCOMJAIbHBIA TEPEMEHHBIN
TOK.
MOIHOCTh MEPEMEHHOTO TOKa. AMIUIUTYAHOE U

HeﬁCTBYIOIHee 3HAYCHUE CUJIbI TOKA U HAITPSXKCHUA

5.1.10

5.1.11

Tpanchopmarop. IlpousBoicTBo, mepengada W
norpebdieHue ANEKTPUYECKOU SHEPIHH.
OKOJIOTUYECKUE  PHUCKHU npu MIPOU3BOJICTBE
anekTpuyeckoit sHepruu. KynbTypa ucnonb3oBaHus

AJIEKTPOSHEPIUU B MOBCEAHEBHOM )KU3HU

TexHuueckue YCTpOKCTBA: ceiicmorpad,

SHCKTpI/I‘IeCKI/Iﬁ 3BOHOK, JIMHUHU JJICKTPOIICPCaAad

5.1.12

[IpakTuueckue paboThL. UccnenoBanue
3aBUCUMOCTH TIE€PUOJIa MAJbIX KOJieOaHUM rpysa Ha
HUTHU OT JJIMHBI HUTH U Macchl Tpy3a. MccnegoBanue
MIEPEMEHHOT0 TOKa B LENU U3 IOCJIEI0BATEIbHO

CO€IUHEHHBIX KOHACHCATOpPA, KATYIIKHU U PE3UCTOPA

5.2

#HHPartHMEX AHNYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

MexaHu4ecKkue BOJIHBI, YCJIOBUS PACIIPOCTPAHCHUS.

521 [Tepuon. CxopocTh pacHpoCTpaHEHUST U JJIMHA
BOJIHBIL. [lonepeunblie U Mpo10JIbHbIE BOJTHBI
###Par####  Unrepdepenuust u audpaxius
522 MEXaHUYECKUX BOJIH
3Byk. Ckopocth 3Byka. ['poMkocTh 3ByKa. Beicora
523 toHa. TeMOp 3ByKa
DJIeKTPOMAarHUTHBIC BOJHBI. YCIIOBUS H3ITyYCHHS
AJIEKTPOMArHUTHBIX BOJIH. B3anMHas opueHTanus
524 BeKTOpoB E, B 1 v B 35IeKTpOMAarHuTHOW BOJHE B
BaKyyMme
525 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTpa’ke€HHE,
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5.2.6

IIPEIOMIIEHUE, noJIsIpu3anus, nudpaxius,
untepdepenius. CKOPOCTb  AIEKTPOMATHUTHBIX

BOJIH

Illxkana »nEeKTPOMArHUTHBIX BOJH. IIpumeneHue

SJICKTPOMArdMTHBIX BOJIH B TCXHUKE U 6BITy

5.2.7

[TpuHIMIIBL paguoCBs3U U TEJIEBUJICHUS.
Paguonokanus. OIJIEKTPOMarHUTHOE 3arpsi3HEHHE

OKpYXaromien cpebl

5.2.8

Texnuueckue yCTpoiicTBa: MY3bIKaJIbHbIE
WHCTPYMEHTBI, YJIBTPAa3BYKOBas JMArHOCTUKA B
TEXHUKE U MEAHIMHE, pajaap, PpaguonpUEMHUK,

TEJNEeBU30p, aHTeHHA, TeneoH, CBY-meun

###HParf##OIITUKA

531

5.3.2

[IpsimonuHelHOE  pacHpoCTpaHEeHHWEe CBeTa B
ogHOpoAHOM cpene. JIyd cBera
OtpakeHue cBeTa. 3aKOHbl OTpPAXEHUs CBETa.

I[Noctpoenne n300paXkeHHit B ITIOCKOM 3epKaie

5.3.3

5.34

HpeJIOMJ'IeHI/IC CcBeTa. 3aKOHBI MpCIIOMJICHUA  CBCTA.

AOCOIOTHBIN MOKa3aTeb MPETOMIICHHS

[TomHoe BHyTpeHHee orpaxkenue. [IpenenbHbId yroma

IMMOJIHOT'O BHYTPCHHETO OTPAKCHUA

5.3.5

Hucnepcust csera. ClioKHBIN cOCTaB OENoro cBera.

[IBer

5.3.6

CoOupatoniie U paccerBarolue JUH3bL. ToOHKas
nuH3a. POKYCHOE PACCTOSIHME M ONTHYECKas Cuia
ToHKOM JuH3BL. [locTpoeHue wu300paxkeHUH B
coOMparoMX U pacceuBaroIUX JuH3aXx. Popmyia

TOHKOM JIMH3BI. Y BeIMUCHHE, TaBaeMO€ JTUH30MU

5.3.7

Hpeﬂenm IPUMCHUMOCTH T COMCTquCCKOﬁ OIITUKH

5.3.8

Wntepdepenius cera. KorepeHTHbIE HCTOYHHKH.
VYcnoBus HaOMIOAEHUST MAKCHMYMOB M MUHHMYMOB
B UHTEePQEpEeHIIMOHHOM  KapTHHE OT  JBYX

CI/IH(l)a3HBIX KOIr¢pCHTHBIX HCTOYHUKOB
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Hudpakuus cera. JudpaxknuoHHas pemérka.

VcaoBue Ha6J'IIO,I[€HI/I5[ IIaBHBIX MAaKCUMYMOB IIpH

5:3.9 NajeHud  MOHOXPOMATHUYECKOro  cBeTa  Ha
TUGPaKIUOHHYIO PEIIETKY
5.3.10 [Tonstpusanus cBera
TexHuueckue YCTPOMCTBA: OYKH, ayma,
¢doroanmapar, IpOSKIMOHHBIN anmapaT, MEKPOCKOTI,
>311 TEJECKOI, BOJIOKOHHAs OITHKA, AU(pakiuoOHHAS
peleéTKa, NoJISIPOU.L
IIpakTnueckue paboThl. M3Mepenue mnokazarens
5310 MIPETOMIICHUSI. HccnenoBanue CBOICTB

n300pakeHnii B ynmH3ax. Habmogenue nucnepcuu

CBCTa

3JIEMEHTAI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'paHHLIBI TPUMEHUMOCTH KJIACCUYECKON MEXAHUKHU.

[Toctynatsl TEOPHH OTHOCUTEJILHOCTH:
o1 MHBAapUaHTHOCTb MOJYJII CKOPOCTH CBETa B
BaKyyMe, IPUHIUIT OTHOCUTEIbHOCTH DHWHIITEITHA
0 OTHOCHUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMe/IeHHe
0.2 BPEMEHM U COKPAILEHUE JITTUHBI
6.3 DHeprus 1 UMIyJIbC CBOOOIHOMN YaCTHUIbI
CBsi3b MacChl ¢ SHEPTUEH W UMITYJIHLCOM CBOOOHOM
o4 YaCTHUIIbl. DHEPTUs IOKOSI CBOOOAHOM YaCTHUIIBI
7 KBAHTOBAS ®U3UKA
###Par###JIEMEHTBI KBAHTOBOM OIITUKU
®oronsl. ®opmyna Ilnanka cBsi3u 3HEprun GoToHa
il C €ro 4acTOTOM. DHeprusi U UMITYJIbC GOTOHA
OtkpeiTHe U uccienoBanue horodpdexra. OnbITH
71 712 A.T. CtoneroBa. 3akoHsI poTodddexra
VYpaBuenne  OifHmTelHa Ia  QorodddexrTa.
713 «Kpacnas rpanuna» gotorddexra
7.14 Jasnenue ceera. OnwiTe! [1.H. JIeOGenera
7.15 XUMHYECKOE IEUCTBUE CBETA
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7.16

Texnuueckue YCTPOMCTBA: (boTOdTIEMEHT,

(dboTomaTUNK, COTHEUHAs OaTapesi, CBETOIUO]]

7.2

7.3

CTPOEHUME ATOMA

7.2.1

Mopenb aroma Tomcona. OnbiTel Pezepdopaa mo
UCCIIEIOBaHMIO CTpoeHUsI aToma. [1nanerapHas

MOACIb aToMa

7.2.2

7.2.3

[Toctrynatet bopa. WM3nyueHwe u TOIVIOLICHUE
(GOTOHOB TIpH TIEpexojie aToMa C OJHOTO YPOBHS
sHepruun Ha Jgapyrod. Bupael crnektpoB. CrekTp
YPOBHEW dHEPTUU aTOMa BOAOPOAA

BonHoBbie cBoiicTBa yactuil. Bosnbl ge bpoiiis.
KopmyckynspHo-BoHOBOH  ayanusMm. Judpaxius

QJICKTPOHOB Ha KpUCTaJlllax

7.24

7.2.5

CrioHTaHHOE M BBIHYXKICHHOE  M3JIy4YCHHE.
YCTpoiCTBO M TPUHIIKAIT PAOOTHI JIazepa
TexHu4ecKkue yCTpOMCTBA: CHEKTPAIbHBIM aHAINA3

(cTIeKTpOCKOIT), JIa3ep, KBAaHTOBBIA KOMIIBIOTEP

7.2.6

7.3.1

7.3.2

7.3.3

7.3.4

[TpakTuueckue padotel. Habmionenue muHeituaToro

CIIEKTpa
ATOMHOE AP0

MeTtoapl Ha6J'IIOI[eHI/I$I n peructpanuu

SJICMCHTAPHBIX YaCTHUI]

OtkpeiTe panuoaktuBHOCTH. OmbiThl Pesepdopra
M0  OMNpENEJeHUI0  COCTaBa  PaJMOaKTUBHOIO
m3nyuenusi. CpoiictBa anbga-, Oera-, TaMma-
u3NydeHus. BnusHue pagroaKTUBHOCTH Ha IKHUBBIC

OpraHU3MBbI

OtkpelTHEe mNpoTOHA U HeWTpoHa. HykioHHas
mojensb sapa [eitzendepra — MiBanenko. 3apsn siapa.
MaccoBoe uncio sapa. M3oTomnst

Anbda-pacrian. DIEKTPOHHBIH W  TO3UTPOHHBINA
Oera-pacra,. I'amma-usnydenue. 3aKoH

paZMoaKkTUBHOIO pacmaja
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7.3.5

OHeprus CBA3M HYKJIOHOB B siipe. SlnepHble CUIIBL.

Hedext maccsl siapa

7.3.6

SAnepubie peakuuu. JleseHue u CUHTE3 A1ep

7.3.7

Anepueiit  peaktop.  TepmosimepHBII  CHHTE3.
[TpobnemMbl M TEPCIEKTUBBI SIIEPHON SHEPreTHKH.

DKOIOTHYECKHE ACIIEKThI ﬂﬂepHOﬁ SHEPICTUKU

7.3.8

7.3.9

7.3.10

:‘)J'ICMGHTapHBIC qaCTHUIIbI. OTKpI)ITI/Ie IIO3UTPOHA.

OyHAaMEHTAJIbHBIE B3AUMOAECHCTBUS

TexHuueckne yCTpPOMCTBA: JIO3UMETp, Kamepa
Bunbcona, siaepHblii peakTop, atoMHas 6omba
[TpakTndeckne pabotel. McciemoBaHWe TpPEKOB

4gacTHI] (110 TOTOBBIM (hoTOrpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

8.3

8.4

8.5

Bun 3Bé3mHoro HeGa. Co3Be3aus, spKUe 3BE3BI,

IIJIaHETBI, UX BUAUMOC NBUXKCHUC

Conneuynas cucrema. llinaHeTsl 3eMHON TpyIIIBL.
IInaHeTbI-TUraHTBl M HX CIIyTHUKH, KapJUKOBBIC

mwraneTsl. Masbie Testa COMHEYHON CHCTEMBI

Connue, ¢ortochepa u armochepa. ComHeuHas

aKTHBHOCTD
Uctounuk sHeprun ConHua u 3B€311

3BE37bI, WX OCHOBHBIC XapaKTEPUCTHKH: Macca,
CBETUMOCTb, paJinyC, TeMIeparypa, UX B3aHMMOCBS3b.
JnarpamMmma «CIIeKTpaJbHBIA KIACC — CBETUMOCTB).
3BE3/1bI TIABHOM IOCIIEA0BATENIBHOCTH. 3aBUCHMOCTb
«macca — CBETHMOCTBY» JUIA 3BE3  TIJIABHOM

oCaca0BaTCIIbHOCTHU

8.6

HHHPar###BuyTpeHHee CTpOEHHE 3BE3 1.
CoBpeMeHHBIE TIPEICTABICHUS O MPOUCXOXKICHUH U

9BOJIFOIIMH COJ'IHI_Ia U 3BE3]. OTamnbl KU3HU 3BE3]

8.7

Mneunsnii Ilyte — Hama [Manaktuka. CnupanbHas
cTpykTypa ["anmakTuku, pactpenenenue 3B€31, ra3a u

meitu.  IlonokeHne U JBM)KEHHE COJIHI_Ia B
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[Nanaktuke. Ilnmockas u chepuyeckas MOJCHUCTEMBI

I'amaxkTukn

8.8

8.9

Tumner ramakTuk. P A/IUOT'AJIAKTUKKM MW KBa34pbl.

YeEpHble AbIPBI B A1pax rajgakTUK

Bcenennas.  Pacmmmpenue  Bceenennoi.  3akoH
Xab6ma. Paz0Oeranue ramaktuk. Bo3pact u paamyc
Bcenennoit, teopus bonbpmoro B3peiBa. Moneins

«ropsiuert Beenennoi». PenukToBoe nsiyyeHue

8.10

Macmrabnas CTPYKTYpa Bcenennoi.
MeraranakTuka. Hepeménneie poOIEeMBI

ACTPOHOMUH
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

KacpsnoB, B. A. ®usuka. 10 k1. bazoBbiii ypoBeHsb : yueOHuk / B. A. KacbstHOB. —

2-e u3 ., crepeotunt. — M. : JIpoda, 2014

KacesiHOB, B. A. ®u3uka. bazossiii yposens. 11 k1. : yuebnuk / B. A. KacpsiHoB. —

M. : [Ipoda, 2014.

PoivkeBuy, A. I1. @usuka. 3agaunuk. 10—11 k. : mocobue 11t o01eo0Opa3oBar. yupexaeHuil
/ A. 1. PermkeBuu. — 17-e usn., crepeotun. — M. : JIpoda, 2013.

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA
NHOOPMAILIMOHHO-METOAUYECKOE [TMCbMO
Ob OCOBEHHOCTAX IMPEITIOJABAHUWA YUEBHOI'O ITPEAMETA «®U3UKA»

B 2025/2026 YHEBHOM I'O1V.
OenepanbHas padbodas mporpamma. @usuka. 10—11 kmaccel (0a30BbINA YPOBEHB)

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

bubmuoreka [JOK
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