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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOrO0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOCHHMsSI OCHOBHOU 00pa3oBaTelNbHOM Mporpammsl, mnpeactaBieHHbx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paboyeil MporpaMMbl BOCIHUTAHHS H
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3oBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0Opa3oBaTeNbHbIE IPOTPAMMBI.

Copnepkanue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaHHE
€CTEeCTBEHHO-HAyYHOW KapTUHBI MHUpa oOyuarommxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEIILHOCTHOTO
noaxojaa. IIporpamma no ¢usuke coorBeTcTBYyeT TpeboBanusm DI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEIMETHBIM pe3yJibTaTam
OOy4eHHMs, a TaKXKE YYUTHIBAET HEOOXOJMMOCTb PEATU3AlMU MEKIPEIMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Yy4e€OHBIMH TMpeaMeTramu. B Hel
ONPEENSIOTCS OCHOBHBIE LETU M3YYECHHs] (PU3HKM HA YPOBHE CPEIHET0 OOIIEro
o0Opa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (PU3HUKHU: JIMYHOCTHBIE,
MeTarpeIMEeTHbIC, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gu3MKe BKIIOYALT:

e IUJJAHUPYEMBIE PE3YJIBTATHI OCBOCHHMSI Kypca (pu3nuKu Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI 10 F0jIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1o rogaM oOy4eHusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOro MpeaIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. IKoapHBIN Kypc GU3HKK — CHCTEMOOOpa3yIOIni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB U SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME MW AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUM  OMpeNeNsaeT XapakTep ¢ pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEpPreTHKU, TPAHCIOPTa, OCBOEHUS
KOCMOCa, TMOJIYYeHHUs HOBBIX MAaTE€pHalOB C 3aJlaHHBIMU CBOMCTBAMU WU JPYTHUX.
N3yyenne (Pu3NKM BHOCHT OCHOBHOW BKJIAJ B (POpPMUpOBAHHE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHUpa OOydYarommxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTH
Hay4YHBIN METOJI MO3HAHUS MPU BBIMOJHEHUU UMH YU4E€OHBIX HCCIIeI0BaHUM.

B ocHOBy kypca (usuku Jj1s ypOBHS CpeAHEro ooOmero oOpa3oBaHUS
MOJIOKEH PAI HUIel, KOTOphle MOXKHO paccMaTpuBaTh KaK MPUHIMIBI €T0
IOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTUYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKHU
o0benUHEH BOKpYr ¢u3nyeckux Teopuil. BenmymuM B Kypce sBIsieTCs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus MNpeanosiaraeéT HCIOJIb30BAHHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3HUECKON HAayKH, OCMBICICHHE CBS3H Pa3BUTHS
¢uzukn ¢ pasBuTHeM OOIIECTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TTpoOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypce usuku mpeamosaraer
3HAKOMCTBO C IIUPOKUM KPYTrOM TEXHHUYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke 00CYXKICHUS
po0JIeM pallMOHATIBHOTO MPUPOIONOIB30BAHUS U HKOJIOTMYECKON 0€30MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHus SBISAIOTCS (U3MUEecKue Teopuu ((popMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UUECKON TEOPUHU, POJIU (PYH/IaMEHTAIBLHBIX 3aKOHOB U
NPUHIUIIOB B  COBPEMEHHBIX TMPEJACTABICHUSIX O MOPUPOJE, TpaHMIlaX
NPUMEHUMOCTH TEOpHH, JJisI OMUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUUH U
MIPOIIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peau3yeTcs Mpexie
BCEro 3a CYET OpPraHU3alliU SKCIEPUMEHTAIBHOM AESITENbHOCTH O00YyYaroIMXCs.
Jns  GazoBoro ypoBHS Kypca (U3MKM — OTO UCIOJIb30BAHUE CHUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB M JIA0OpAaTOpPHBIX pPadoT,
KOTOpBIE B Iporpamme 1o (usnke oObeIMHEHBI B OOMIMN CIMCOK YUYCHHYECKUX
MpakTUYeCKux padoT. BrijeneHne B yka3aHHOM mepeyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIS KOHTPOJISE M OIEHKHU, OCYIIECTBISIETCS  YYaCTHHUKAMU
o0pa3oBaTeIBLHOIO TMpollecca MCXOJsd M3 OCOOCHHOCTEH IIJIaHUPOBAaHUS U
ocHalleHus kabunera ¢Qusuku. Ilpu »3TOM oOecreunBaercs OBJAACHHE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUThL KOCBEHHBIE W3MEPEHUsS, HUCCICIOBAHUS
3aBUCUMOCTEH (DU3MUECKMX BEIMYMH M TOCTAHOBKY OIBITOB TO MPOBEPKE
MPEIJIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE yIENAETCA PEUICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3anay. Ilpu 3TOM AJia pacy€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3aJadyd C SIBHO
3aJlaHHOM (PU3UIECKON MOJIEIBIO, TIO3BOJISIONINE IPUMEHSITh N3YUCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HWHTErpUpys 3HaAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCA 3a/laHUs Ha
OOBSICHEHHE TPOTEKaHUs (PU3MUECKUX SIBICHUH M TMPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJETH Jii CHTyallld MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY OO€CedYeHHI0 ydyeOHOro mpolecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3YIaThCsl B YCIOBHIX
IpeaIMEeTHOro KabuHeTa (M3MKH WM B YCJIOBUAX HMHTETPUPOBAHHOTO KaOWHeTa
MIPEAMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kaOuHere (Qu3MKM AOMHKHO OBITH
HE0OXoaMMOe J1abopaTopHOE OOOpYIOBAHME JJI BBIMOJHEHUS YKa3aHHBIX B
nporpamMme 1o (pU3MKEe yYEHUUYECKHX MPAKTUYECKUX PaboT U JEMOHCTPALMOHHOE
o0opy10BaHUE.

JleMoHCcTpallMOHHOE  00Opy/i0BaHUE (DOpMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
MEPEUUCICHHBIX B TMporpaMMme Mo (U3HKE KIIOYEBbIX JIEMOHCTpAIlui s
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIEHUW H  MPOIIECCOB, OMIUPHUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TIPUMCHCHUM.

JlaGopatopHoe 000OpyIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEUMBAECTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydarommxcsa. TemMaTH4ecKue KOMIUICKTHI
71a00paTOPHOTO OOOPYJIOBAHUSI JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUH.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 001IeM 00pa30BaAHUU SIBJISTFOTCS:

e (opmupoBaHue HHTEpeca U CTpEeMJICHUS OOYYAIOMIMXCA K HayYHOMY
W3YYCHUIO TPUPOJIBI, Pa3BUTHE WX HMHTEIUICKTYaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS U (POpMUPOBaHUE
MCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opmMupoBaHME HAYYHOTO MHPOBO33PECHHS KaK pe3yibTara W3YYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (dopMmupoBaHHE yMEHHUU OOBICHITH SBICHUS C HCIOJH30BAHHEM
bu3NYecKuX 3HAHUHN M HAYYHBIX JJOKA3aTEIbCTB;

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

JlocTrxeHrne 3TUX Ienei 00ecredrBaeTCsl pElIeHHeM CIEeIyIOIMNX 3a71ad B

npoiiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHETO O0IIero o0pa3oBaHusI:



e TmpuOOpEeTEeHHE  CHUCTEMbl  3HaHUK 00  oOmux  (Qu3NUEeCKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUSIX, BKJIFOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AIIEMEHTHI acTPO(DU3HKHY;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHHUS IS
OOBbsiCHEHUS (PU3MYECKUX SBICHUUW B MpPUPOAEC U IS NPUHATHUA
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHON KU3HU;

e OCBOEHME CHOCOOOB pEIIECHUS Pa3IUYHbIX 337a4 C SBHO 3aJIaHHOMU
dusznyeckoil Monenbplo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIMSHUS Ha OKPY>KAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS U MPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIN3a W HHTEpIpeTanuu UHGOpMaINH,
OIIPEIENICHMS TOCTOBEPHOCTH ITOJIyYEHHOTO PE3yJIbTaTa;

e CO3/IaHHE YCIIOBHMM JJISl Pa3BUTHS YMEHHUI IPOEKTHO-HUCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEIHEr0 OOIIEro
oOpazoBanus orBojuTcs 136 yacos: B 10 kinacce — 68 yacos (2 4aca B HeleN0), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIO).

[Ipensaraemplii B mporpamMme IO (U3MKE MepeyeHb JabopaToOpHBIX U
MPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYMTENb JENAaeT BHIOOP
poBeleHUs] J1a0OpaTOpHBIX pPabOT U OMBITOB C YYETOM HWHIWBHUYAIbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbl HAYYHOT'O MIO3HAHUSA

®usuka — Hayka o mpupone. Hayuneie mMeTOnbl NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb DJSKCrepuMeHTa M TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue (uU3NYECKUX SIBJICHMM M mporieccoB. HayuHble T'MIIOTE3BI.
®dusnyeckre 3aKOHbI U TEOpPUH. ['paHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponbe u Mecto ¢usuku B GOpMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI
MHUpA, B IPAKTUYECKOU IEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U 1IUQPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBMkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[Tepemerienne, CKOpOCTh (CpelnHssE CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) U
YCKOPEHHE MaTepUaJIbHOW TOYKH, UX MPOEKIUU HAa OCHU CUCTEMBI KOOPJHUHAT.
CroxeHune nepeMeleHN U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOE IBIKeHue. I 'paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMENICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOogHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonmHeitHoe  nBWKeHWe. J[BMKEHHWE  MaTepuasbHOW  TOYKM IO
OKPYKHOCTH C ITOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTb. [lepros u yactora obpamenus. LleHTpocTpeMUTEN HOE YCKOPEHUE.

TexHuyeckue yCTpOICTBA U MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JIBUKEHUE CHAPSAOB, LIETIHbIE M peMEHHBIE TIEpeIayuu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AyXE U B pa3pe’KEHHOM IIPOCTPAHCTBE.

HaGnionenue aBukeHUs Tena, OPOILIEHHOIO IMMOJ YIVIOM K TOPU30HTY H
TOPU30HTANBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpaBnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO JABMIKEHHUS C LEIBIO ONPEAEICHUs] MTHOBEHHON
CKOPOCTH.

HccnenoBanre COOTHOILIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEKYTKA BpPEMEHHM TIPU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

W3ydeHnue ABM>XEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutenbHOCTH  ['anmmned. IlepBeii  3akoH  HeroToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA [U1s1 MaTepUaibHBIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuia Tskectd. llepBasg kocMmuueckas
CKOPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunpl Tpenus (mokosi, ckoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiment tpenus.
Cuiia conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJIKOCTH UIIU Ta3e.

[TocTynarenbHOE M BpalllaTeIbHOE IBH>KEHHE a0COIIOTHO TBEPJOTO Tea.

MoOMEHT cuiibl OTHOCHUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHn4eckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpPUUU.

CpaBHeHUE MacC B3aMMOJICHCTBYIOIINX TE.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonivl

N3yuyenue aBuxkeHUs: Opycka 1o HaKJIOHHOW MJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B IPYKHHE U
pe3nHOBOM 00paslie, OT UX AepopMaru.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynec MarepuallbHOM TOYKM (Teda), CUCTEMbl MaTEpUAbHBIX TOYEK.
HMiynbC cuipl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeaxtrnBHOE BMXEHUE.

Pa6oTta cuibl. MOLTHOCTh CUJIBL.

Kunernueckass 3Heprusi MarepuanbHOW Touku. Teopema 00 H3MEHEHUH
KMHETHYECKOW SHEPTHH.

[ToTennmansHas DHEPTHSL. [ToTeHnmansHas DHEPTHUs yIpyro
neopmupoBaHHOM — npyxkuHbl.  [loTeHuManpHass 3Hepruss Tena  BOJIU3U
ITOBEPXHOCTH 3€MJIH.

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboThI
HENOTCHIMAIBHBIX CUJI C U3MEHEHUEM MEXAaHWYECKOM JHEPIUM CHUCTEMBI TEIL
3aKOH COXPAaHEHUSI MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOAOMET, KOMED,
IIPY>KUHHBIN [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

[lepexoq NOTEHIMATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsI3u pabOThl CHIIBI C U3BMEHEHUEM MEXAHMUYECKOW IHEpruu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paznen 3. MoJgeky/sipHast Gu3nKa 1 TEPMOJAMHAMUKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrtep IBIKECHUS U
B3aUMOJICMCTBUSI YaCTHUI[ BELIECTBA. MOJEIU CTPOCHUS Ta30B, >XUIKOCTEH U
TBEPBIX TEJ U 0OBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3Mepsl MoJiekyi. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkama temneparyp
Llenbcus.



Mopens  uneanmpHoro raza. OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpPUHM HACalbHOrO raza. AOCONIOTHAas TeMIliepaTypa Kak Mepa
CpEIHEN KWHETUYECKOW HSHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['azoBble 3akoHbI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mpouecchl B MAEaNbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHUEe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHn4eckrue yCTpPOWCTBA M MPAKTHUYECKOE MPUMEHCHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COECTUHEHUI.

OneIThl 10 MU PY3UN )KUIAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita IlTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYJIIIPHOTO
B3aMMO/ICHCTBUSI.

Mopens, HILTIOCTPUPYIOIIAs TPUPOY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUIFOCTPUPYIOIIME YPABHEHHUE COCTOSHUS HJICAIBHOIO Tasa,
U30IIPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

Onpenenenne Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE HW3MEPEHHU
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO31yXa B HEH.

HccenmenoBanre 3aBUCMMOCTH MEXAY MapaMETPaMU COCTOSIHUS Pa3PEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMmoauHamMuueckass cucrema. BHYTpeHHSs SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U cIOCcOObI €€ n3MeHeHus. KonnuecTBo TemioThl U pabota. BHyTpeHHsIs
SHEpPrusi  OAHOATOMHOTO  HWJEallbHOro  Tra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyUYCHHUE. Y IeNIbHAs TEIIOEMKOCTh BELIECTBA.
KonnuecTBO TEIIOTH pH TEIIONEPEaAYE.

[lonarue 00 aamabaTHOM Tmporiecce. IlepBbIli 3aKOH TEPMOJMHAMUKH.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJMHAMHUKHM K u3omporeccaMm. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTuMocTh MpoiieccoB B MPUPO/IE.

TemnoBble  MamuHbl.  [IpuHOUMNIBI  OEUCTBHUS ~ TEIUIOBBIX  MAallMH.
[IpeobpazoBanusi »HEpPrUM B TEIUIOBBIX MamuHax. KoadduumeHt mnosne3noro
nerictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodpduumMeHT MOIe3HOTro
JEHUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TEIUIOIHEPTETUKH.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW HSHEpPrHM Teja MPU COBEPIICHHH PaOOTHI: BBUIET
npoOku W3 OyTBUTIKM TIOJI JIEUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpruu (TeMiepaTyphl) Teja Mpu Terionepeaaye.

OneiT MO anuabaTHOMY pAaCIIUPEHHIO BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamuiwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXXHOCTh BO3Ayxa. HacellieHHBIM mnap. YaenbHas TEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYpPhl KUTIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amop(ubsle Tena. AHU30TPONHS CBOWMCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUcTayuM3aius. Y AefibHas TerioTa miasienus. Cyonumarusi.

YpaBHeHue TerIoBoro OaaaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHHU TMOJTYyUYECHHUS] COBPEMEHHBIX MaTEpHayioB, B
TOM YHUCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBanus U MaBJIeHUs KPUCTAUIMYECKOTO BEIIEeCTBA.

JleMOHCTpanusi KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepenne 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Pasznea 4. daekTpoanHamMuka
Tema 1. Inexkmpocmamuxa
DnekTpu3anmsl Tel. ODJEKTpUUEeCKuil 3apsia. JlBa BHIAa JJIEKTPUUYECKHUX
3apsiioB. [IpOBOJMHUKH, TUANEKTPUKU W TOJYNPOBOIHUKH. 3aKOH COXPAHCHHS
AIIEKTPUYECKOTO 3apsija.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3eKTPUUYECKUI 3apsi.
Onekrpudeckoe mnoje. Hanpspk€HHOCTe  amekTpudeckoro moiid.  I[IpuHuummn



CYyNEPHO3ULUNA DINEKTPUUYECKUX Toyeil. JIMHNKM HanpsyKEHHOCTU 3JIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHIHAIOB. [IpOBOOHMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM  IOJIE.
JlvanexkTpryeckasi MpOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPONpPHOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

B3anmoenicTBrue HadIEKTPU3OBAHHBIX TEN.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B JIIEKTPOCTATUYECKOM I10JIE.

DnexkTpocTaTHdecKas 3amuTa.

JIMBIEKTPUKY B DJIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IIJJACTUH, PACCTOSHUAS MEXAY HUMH U JUJICKTPUUIECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCAaTopa.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne 2meKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COEINHEHUE TIPOBOIHUKOB.

PaGora oanexktpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AIIEKTPUYECKOTO TOKA.

DONEeKTpOABIKYLIash CUia M BHYTPEHHEE CONPOTUBIECHUE HCTOYHHKA TOKa.
3axoH Oma a1 OHOM (3aMKHYTOM) 3yieKTpuueckoi uenu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAJUIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTb.

DnexkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKMY. CobcTBeHHas U MpUMECHAas IPOBOJIMMOCTh
noJIynnpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJIMUTOB.
DNEeKTpOoIuTUYECKask AUCCOLMALUS. DIEKTPOIH3.



DnekTpuyeckuii Tok B ra3zax. CamMoCTOSTENbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpPONMCTBA M TNPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIBTMETP, PEOCTaT, HWCTOYHHKHA TOKa, OAJICKTPOHArpeBaTEIbHBIC TPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPHI U POTOPEZUCTOPHI, OTYIPOBOJHUKOBBIN U0/, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepeHre CUiTbl TOKA U HaIPSKEHUS.

3aBUCHUMOCTh COINPOTHUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepraa.

CMemaHHOe COeIMHEHUE TPOBOHUKOB.

[IpsiMmoe wu3MepeHue dIEKTpOABMKYIIEH Ccuiabl. KopoTkoe 3ambIKaHue
rajJbBaHUYECKOIO PJIEMEHTA U OLICHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COTIPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYyPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii pa3psa ¥ NpOBOJIUMOCTb BO3yXa.

OHOCTOPOHHSISI IPOBOIUMOCTH AHO/IA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOIBUKYIIEH CUIIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTUBJICHUS.

HaGmronenue amextposusa.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢uzuku 0a30Boro ypoBHsA B 10 Kiacce oCyLIECTBISIETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMONOTHY, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumore3a, (unyueckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, YKCIIEPUMEHT, MOJICTUPOBAHNE, MOJICIIb, U3MEPEHUE.

Mamemamuxa: pellleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIUS,
napaboa, rurnepbosa, ux rpauKku U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO,
BEKTOPBI U UX MIPOCKIIUU HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonoeus: mexannueckoe ABUKEHUE B KUBOHM mpupoje, nuddysus, ocMoc,
TEIMJI000MEH KMBBIX OPTaHU3MOB (BUIBI TEILIOTIEPE/IayH, TEIJIOBOE PABHOBECHE),
AIIEKTPUUYECKUE SIBJICHUS B )KUBOU MPUPOJIC.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAS MAacCa, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEU W



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJIOB, A3JIEKTPOJMTUYECKAS TUCCOIUAIUS,
rajibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYTUE€), JBUraTeidb BHYTPEHHETO
cropanusi, mapoasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIUIIUOHEP, TEXHOJIOTUU
NOJIYYEHUS] COBPEMEHHBIX MAaTEpUaJOB, B TOM YHCIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH IIPUHTED, ANIEKTPOHArPEBATEIbHBIC puoOOPHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raTbBAHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKAa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

IlocTtostHHBIE  MarHUTHL.  B3amMmonelcTBUe  NMOCTOSHHBIX ~ MarHuTOB.
MarautHoe mone. Bektop MarHUTHOM HWHAYKUUH. [IpuHUOMO cCynepno3uinuu
MarHUTHBIX MoJiek. JIMHMU MarHuTHOM MHAYKUMU. KapTuHa JMHWA MarHUTHOMN
WHYKIIH T0JISI TOCTOSIHHBIX MarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHIYKUWH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBILIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcreaa. BzaumoaelicTBre TPOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

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

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
WHAYKIAK. OJIEKTPOABIKYIIAs CWia HWHAYKIHUH. 3aKOH 3JEKTPOMArHUTHOM
nHaykuuu dapanes.

BuxpeBoe nsnexkrpudeckoe moje. DICKTPOABWKYIIAs CHJIA WHAYKUAU B
MIPOBOJAHUKE, IBMIKYIIEMCS MMOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh.  SIBJ€HHME CAMOMHIYKIMU. OJIEKTPOABMXKYIIAs CHJIA
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISl KATYIIIKHA C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHndeckue yCTPOMCTBA W IPAKTHUYECKOE MPUMEHEHUE: IMOCTOSHHbBIC
MArHUThl, 3JEKTPOMArHUTHI, DSJIEKTPOJABUIATENb, YCKOPUTEIN 3JIEMEHTApPHBIX
YaCTHI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TTOJISL.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

JewnctBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMAarHUTHON WHTYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJBUKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHUS
MarHUTHOTO MOTOKA.

SIBiieHrE CAaMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue neiCTBUA NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue aBICHUSA 3JIEKTPOMAarHUTHOW MHIYKIIHH.

Paszgea S. KoJsieOanusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMaZHUMHbIE KONE0AHUA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonnyeckue konedanus. [lepmon, wacrora, ammumryga u (aza KoieOaHUU.
[Ipy>XHHBIN MasTHUK. MareMaTH4eCKUii MAasTHUK. Y PaBHEHHE TapMOHUYECKHX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATBHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTUS MEXIy MEXaHUYEeCKUMU U
ANEKTPOMArHUTHBIMU KoJieOanusiMu. Dopmyna TomcoHna. 3akoH COXpaHEHHUs
HHEPrUM B UJEATBHOM KO0JI€OATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KojeOaHusX. BrIHYX€HHbIE MEXaHUUECKUE
kosieOanus. PezoHanc. BoiHy K I€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUsL.

[lepemennbiii TOK. CHUHYyCOMAAIbHBIM TEPEMEHHbIH TOK. MOIIHOCTD
IIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JCUCTBYIOIIEE 3HAYEHUE CHUJIBI TOKA W
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUICCKOM
JHEPrur. DKOJIOTUYECKUE PUCKHU MPU MPOMU3BOACTBE 3JIeKTpodHepruu. KynpTypa
VCIIOJIb30BaHUS AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUM AJIEKTpONEpeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoJeOaTeNbHOM cHUCTEMBbl (NMPYXUHHBIA WM
MaTEeMaTUYECKU MAsITHUK).



HaOmronenue 3aryxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

Hab6mronenue pe3onanca.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuunorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) st
AIIEKTPOMATrHUTHBIX KOJICOaHUH.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAWMHEHWHU PpPE3UCTOpa, KATYLIKH
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TUHUYU AIEKTPOIEPEaayuH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanre 3aBUCMMOCTH TEpUOJa MajbIX KoJieOaHUI Ipy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBanre MNEpeMEHHOr0 TOKa B IENM W3 TOCJIEA0BATEIbHO
COCIMHEHHBIX KOHJEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHble 0JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrnpocTpaHeHuss W JyIMHA BOJIHBL. [lomepeuHble W TPOJIOIBHBIE  BOJIHBI.
HNuTtepdepenius u uppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B snexkrpomarautHoi BosHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHHUE, MpeoMIIeHUE, noJsapuszanus, Judpakius,
unrepdepenius. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

[IIxana 3eKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[IpuHLMTBI paauOCBSI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEeIbI.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBasi AUArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-nieys.

Jlemoncmpayuu

OO6pazoBaHue ¥ pacIPOCTPAHEHUE TTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Komne0Gmromeecs Te10 kKak UCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6nronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOmroenre CBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KOJICOaHU.



HccnenoBanre  CBOMCTB — DJJEKTPOMArHUTHBIX ~ BOJIH:  OTPaKEHHE,
npesioMJIeHUE, MoJspu3anus, udpakuus, HHTephepeHIIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pPacHpOCTpaHEHUE CBETA B
OJHOPOJIHOM cpene. JIyu cBera. ToueyHbI HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zobpaxeHuit B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOIOTHBIN MTOKA3aTENh
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa IOJHOTO
BHYTPEHHETO OTPAKEHUSI.

Hucnepcus cBera. CrnoxxHbIi coctaB Oenoro cBeta. LIger.

CoOuparoniie ¥ pacceuBaroniue JuH3bl. ToHkasg suH3a. DoKycHOe
pacCTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolux U paccenBarolux JuH3ax. Gopmyna TOHKOW JIMH3BI. YBeJIWYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WHTepdepenuus cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KApTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakus ceta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
IJIABHBIX ~MAakKCHMyMOB TIpM  IaJ€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(PAKIIMOHHYIO PEIIETKY.

[Tonspuzamnus ceera.

TexHuuecKkue YyCTpONCTBa M MPAKTHUYECKOE NPUMEHEHHE: OYKH, JIyla,
¢doroanmnapar, NPOEKIMOHHBIN anmapaT, MHUKPOCKOIN, TEJIECKON, BOJOKOHHAas
OITUKA, AUPPAKIIMOHHAS PELIETKA, OISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckue mpruodopHI.

[TonHOE BHYyTpeHHEE OTpaxkeHrue. Mojiesib CBETOBOAA.

HccnenoBanue CBOMCTB H300paKEHUH B JIMH3AX.

Mogenu MUKpPOCKOIIa, TEJIECKOTIA.

HaOmronenue natepdepeHinm ceera.

Hab6mronenune nudpaxium ceera.

HabGmronenne nucnepcuu cBera.

[TosryueHue CrieKkTpa ¢ MOMOIIBIO TTPU3MBI.

[Tonydyenue criekTpa ¢ MOMOIIbIO AUGPAKIUOHHON PEIIETKH.

HabGntonenue nonsipusaluu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi



N3MepeHnue nokaszaress NpesioMIICHUS CTEKIIA.
HccnenoBanre CBONCTB M300paKEHUH B JIMH3AX.
HaGmronenne nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUHM OTHOCUTEILHOCTH

['panuiel TPUMEHMMOCTH  Kiaccuyeckod — mexaHuku.  [loctymnaTs
CIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJYJSA CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIHbHOCTH DUHIIITEHHA.

OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpalleHUE
JUIMHBIL.

DHEprus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl C SHEPrUel U UMITYJILCOM PEIIITUBUCTCKON YaCTHUIIbl. DHEPTHUS
ITOKOSI.

Paznen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YaCTOTOM. DHEPTHs
U UMITyJbC (POTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3akoHBI
doTorpdexra. YpaBHenue OiHmTeitHa 11 poTodpdexra. «KpacHas rpanunar»
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpOWCTBa W MPAKTHUECKOE NIpPHUMEHEHHUE: (HOTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®doTo3dQdeKT HAa YyCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -HacCTHIL.
[ImanerapHas mogmens aroma. llocrynmater bopa. W3nydenume u mnorionieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bunel
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPOA.

BosHoBBIE cBOMcTBa yacTull. BonHbl ne bpoinsa. KopnyckynsipHo-BOITHOBOM
JTyaJiu3M.

CHOHTaHHOE U BBIHYX/ICHHOE U3ITy4YCHHE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKpbITHE
paguoakTuBHOCTH.  OmbITel  Pesepdopma  mo  ompenmeneHWio  cocTaBa
paauoakTuBHOro wu3nydeHus. CoiictBa anbda-, OeTa-, raMMa-U3Iy4CHUS.
BisiHue paanoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3orormsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacmaa. ['amma-
U3JIydeHHE. 3aKOH PAJIMOAKTUBHOIO pacaja.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

SAnepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl M TEPCHEKTUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

OnemeHTapHble YaCTULBl. OTKPBITHE IO3UTPOHA.

MeTonbl HaOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

@dyHaMeHTalbHbIe B3aUMOAEHCTBUA. EAMHCTBO pU3nyecKoil KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBAa M NMPAKTHYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHL.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPUIMKH

Otansl pa3BuTHA acTpoHoMuUU. [IpuKknagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMH.

Bun 3Bé&3mHoro nHeba. Co3Be3gusi, spKkye 3BE3NBI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHUE.

ConHeuHas cucrtema.

Connue. Conneunass akTuBHOCTh. McrouHuk sHeprum ConHUA W 3BE3N.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kilacc —
CBETUMOCTB». 3BE3bl IJIaBHOM IOCIIEIOBATEIBHOCTH. 3aBHUCHUMOCTh «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJIEI0BATEIbHOCTH. BHYTpeHHEE CTpOEHHE



3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIa U
3BE3/1. DTanbl )KU3HU 3BE3]I.

Muneunsiii [Iyte — Hama I'anmaktuka. Ilonoxkenue u aBwkeHue CoiHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u xkBaszapbl. YEpHbIE IBIPHI B sApax
rajgakTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa30eranue ranakTuk.
Teopus bonpiioro B3peiBa. PemkToBOE M3IIyUeHHUE.

Maciirabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabniooenus

HaGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONpe/ieNICHUs MOJIOKEHUSI HEeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31ns CEeBEPHOIro MOJyIIapHs U IPKHUE 3BE3BI.

Hab6mnronenus B Teneckon Jlynsl, mnanet, Maeunoro IlyTu.

O6o0maronee MOBTOPEeHUE

Ponb Qu3uku u acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHON M ATUYECKOU cepax nesTeIbHOCTH YeIOBeKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHON KapTUHE MHPA, POJIb (PU3HUECKON TEOpUn
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpPA, MECTO
bu3nUecKol KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEJCTABJICHUMN O PUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHA B 11 kiacce ocylecTBIsieTCs C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3€M C KypcaMH MaTE€MAaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumnore3a, (unyueckas BEIMYMHA, 3aKOH,
TeopHsl, HAOMIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHNUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pewieHHWE CHUCTEMBI YPaBHEHUH, TPUTOHOMETPUUYECKUE
GbyHKIHUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbI U MX IMPOEKUMUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, NPU3HAKK TMOJ00MS TPEYTrOJbHHUKOB,
oTmpeiesIeHUE UIONIAIU TIOCKUX (GUryp u o0bEMa Tel.

buonoeus: »nextpuueckue SBICHUS B JKHBOW MpUpOJE, KoyieOaTeabHbIC
JBUKEHHS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOMU IPUPOAE, NECUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBbI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJINn3.



l'eocpaghusi:  MarHuTHBIE TIONMOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM IMOBEPXHOCTH, MTPEJACKA3aHUE 3eMIICTPSCCHUI.

Texunonocus: NWHUAM DJEKTpOIEpeaady, TE€HEpaTop IEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENb, WHAYKLUHWOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nuka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3nka» TOJKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaromuXxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIECHUM, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IeCTBa, paCUIUPEHHE >KHU3HEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaanu3ali OCHOBHBIX HAIPaBICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPATULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIESTEIBHOCTh B MHTEpECAX I'PaXKIaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3alIliy;

YMEHUE B3aMMOJEHCTBOBATH C COUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOH UICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUKCHUSIM
POCCHICKUX YUEHBIX B 0051acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHHUS:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOUYas ICTETUKY HAYYHOTO TBOPYECTBA,
NpUCYIIEro (PU3NYECKON HAyKeE;



5) TpyA0BOr0o BOCIIHTAHUSI:

MHTEpPEC K Pa3IMYHbIM cdepaMm npodhecCuoHaNbHONU AEATEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKON M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTu
(bU3UKY HA TIPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rNYecKOTro BOCIIUTAHUS

c(OPMUPOBAHHOCTH HKOJIOTUYECKON KyNbTYpbl, OCO3HaHHE TJ00aIbHOrO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJTAHUPOBAHUE U OCYIIECTBJICHUE JICCTBUM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

pacuIMpeHre OMbITa JEATebHOCTH SKOJOTMYECKOM HAMpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PUBHKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAHHUE IIEHHOCTH HAy4YHOU [EATEIbHOCTH, TOTOBHOCTH B IMPOIECCE
u3ydyeHus: (U3UKU ~ OCYIIECTBJISITh  MPOEKTHYIO M HUCCIEI0BATEIbCKYIO
JEATEeIbHOCTh MHANBUIYATIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiicTBUS
ba3zoBble 1ornyeckue AecTBUS:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpENENATh 1eNIM JACSITENBHOCTH, 3aJaBaTh MapamMeTpbl M KPUTEPUU UX
JIOCTHKEHUS,
BBISIBIIATH 3aKOHOMEPHOCTH W  TMPOTHBOPEUHS B  PacCMAaTPUBACMBIX
(bU3UYECKUX SIBICHUSIX;
pa3pabarbiBaTh MJIAaH PEIHICHUS MPOOJEMbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHaIbHBIX U HEMATEPUATBLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIBHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTaTOB
IIEJIM, OLICHUBATh PUCKH TIOCIEACTBUMN ACATCIBHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSAX  PEaJbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MPOOIIEM.
ba3oBble ucciaenoBare/bCKue 1eCTBUA:
BJIAJCTh HAyYHOW TEPMHUHOJIOTHEH, KIIFOUCBBIMH TOHATHAMHU M METOJIAMH
bu3nuecKoil HayKH;



BJIAJIETh HaBbIKAMU y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHOMN ESITeIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOUCKY
METO/IOB pelIeHusl 3ajiay (U3MYECKOrOo COJIepKaHUsl, TPUMEHEHHUIO Pa3IUYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUJAMH JEATEIBHOCTH IO IMIOJYYEHUIO HOBOIO 3HAHUS, €ro
WHTEpHIpETallui, MPeoOpa3oBaHUI0 W MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1acT pU3UKH;

BBISIBIISATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUTh APTYMEHTHI ISl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELICHHUS;

aHANIM3UPOBaTh IIOJNIyYCHHbIE B XOJ€ pEIICHHUs] 3aJaddl  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTH, POrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJaul B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

YMETb NEPEHOCUTh 3HAaHUSA 1O (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUA U3 PAa3HBIX YUYEOHBIX MTPEIMETOB;

BBIIBUTaTh HOBBIE UJIEH, PEJIaraTh OPUTHHAIBHBIE TOAXO0/bI U PEIICHNUS;

CTaBUTh NMPOOJIEMBI U 331a4H, IOIYCKAIOIINE aIbTEPHATUBHBIEC PEILICHUSI.

Pabora ¢ undpopmaunmeii:

BJIAJETh HABBIKAMHU MOJy4YeHHUs] UHPOpManuu (U3NUECKOTO COAEPKaHUS U3
VMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOHMCK, aHaJM3,
CUCTEMAaTH3alUI0 U WHTEPIPETAlNni0 MHPOPMALMU pPa3IMYHBIX BUIOB U (opm
IpECTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIB30BaTh  CPEACTBa  MH(MOPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJOTMI B pElIEHUMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3al[MOHHBIX
3a1ad ¢ CcOoOMIOJIcHHEeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, pecypcocOepexeHHsl, TMPaBOBbIX M  3TUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUS B Pa3IUYHBIX (opMarax cC
y4€TOM Ha3zHayeHHsI THPOPMAIIUHU U LEIEBOU ayAUTOPHUH, BHIOMPAsi ONTUMAIbHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alliu.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUSA:
OCYILECTBIISAThH OOIIEHNE HA YpOKax (PU3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;
pacro3HaBaTh MNPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTBI;



Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK0 TOYKY 3PEHHs C HCIIOJIB30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh IIPEUMYINECTBA KOMAHIHON M WHIMBUAYAJIbHOU
paboTHI;

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

IPUHUMATh [EJIM COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHUIO: COCTABITH IUIAH JCHUCTBUU,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa W KAKIOTO Y4YaCTHHKA KOMAaHIBI B
oOIIMiA pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiarartb HOBBIE IIPOEKTHI, OLEHHMBATh HIAEW C TO3ULUUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHHUE B Pa3IMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBJIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JIacTH
(GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIHO COCTABJISITh IUIAH PEIICHUS PACYETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIMOJIHEHUS MPAKTUYECKON paboThl ¢ yUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH Yy4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO S3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIILIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMM  TIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUM;

UCIIOJIb30BaTh MPUEMBI PEQIIEKCUH ISl OLIEHKH CUTYyalluH, BHIOOpa BEPHOTO
pelieHus;



YMETb OLEHUBATH PHUCKM M CBOEBPEMEHHO IIPUHUMATh PELICHUS M0 HX
CHUKCHMUIO;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E peE3yJbTaTOB
NEATEIbHOCTH;

IPUHUMATH ce0sl, MOHMUMAsi CBOM HEJIOCTATKU M JOCTOMHCTBA,;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AHAIN3E pPE3yJbTaTOB
NEATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO APYIHX HA OIIHOKH.

B mpouecce nOCTHMXKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHUS IMPOTIPAMMEBI
no (QusuKe A8 YPOBHS CpeiHero oOmero ooOpa3oBaHus y OOyYarOIIUXCS
COBEPILIECHCTBYETCS SMOLMOHAJIBHBIN UHTEJUIEKT, IIPEAIOIararoIum
c(pOpMUPOBAHHOCTD:

CaMOCO3HaHUSs, BKIIFOYAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE SMOLIMOHATILHOE
COCTOSIHUE, BUETh HANPABIECHUS PA3BUTHUS COOCTBEHHOW AMOIIMOHAIIBLHON CeEpHI,
OBITh YBEPEHHBIM B Ce0€;

CaMOPETYJIMPOBaHUs, BKIIOYAIOLIEr0 CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
AMOIIMOHAJIEHBIM U3MEHEHHSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEW CTPEMIIEHUE K JTOCTHKECHUIO LIENIH U
yClexy, ONTUMM3M, WHULMATUBHOCTb, YMEHHE IEHCTBOBATb MCXOId U3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHATIBHOE COCTOSIHHUE
JIpPYTUX, YYUTHIBaTh €ro IMpU OCYIIECTBICHUH OOLIEHUs, CIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOLINX CIIOCOOHOCTH BBICTPAauBaTh OTHOIICHHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3periaTb KOH(PIUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K koniy o0yuenuss B 10 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKHA U
TEXHOJIOTUH, B TPAKTUYECKOM JEATEIIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKa, UHEPIIMaIbHAs CUCTEMa OTCYETa, aOCOTIOTHO TBEP0E TEO,
WJICAIIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKU 3apsijl PU pPelIeHnn (PU3NIECKux 3aj1ad;

pacro3HaBath (U3UYECKHUE SBICHUS (MPOLECCh) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHUKHU, MOJICKYJISPHO-KMHETUYECKOW TEOPUU CTPOCHUSI BEUIECTBA U



DIIGKTPOJMHAMUKHA:  PAaBHOMEPHOE H  PABHOYCKOPEHHOE  MPSIMOJUHEHHOE
IBUKCHHE, CBOOOJHOE TMaJeHHE Tell, ABW)KCHHE 10 OKPY)KHOCTH, HHEpIIHS,
B3auMoJieiicTBrE Tel, Auddy3usi, OpOYHOBCKOE IBMKCHHE, CTPOCHUE KHUIKOCTEH
U TBEPABIX TEJ, U3MEHEHNE 00bEMA TEIT IPU HArPEeBAHHUH (OXJIAXKICHUH ), TETLIOBOEC
paBHOBeCHE, WCMApPEHHUE, KOHJCHCAIWS, IJIABJICHUE, KPUCTAUTA3AINS, KUIICHUE,
BJIQKHOCTH BO3/yXa, MOBHIIICHNE JABJICHUS Ta3a MPH €ro HarpeBaHUU B 3aKPHITOM
cocyzle, CBSI3b MEXKIy TMapaMeTpaMu COCTOSHHUS Ta3a B  H30IpoIeccax,
AIIEKTPU3AIUS TEJ, B3aUMOJICHCTBUE 3aPS/IOB;

ONMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (U3UYCCKUE BEITUUMHBI:
KOOpJIMHATA, TYTh, MEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMIYJIBC Tella, KHHETHYeCKasl SHEPTus, TMOTCHIIMANbHAS SHEPTUs, MEXaHHUYECKas
paboTa, MexaHHWUYECKas MOIIHOCTh, MpPH ONHCAHUW TIPABUIBLHO TPAaKTOBATh
(GU3MYECKU CMBICT HMCIOJB3YyeMBIX BEIMYWH, WX OOO3HAYCHHWS W CIWHUIIHI,
HaXOJUTh (OPMYJIBI, CBSA3BIBAIONINE MAaHHYIO (M3UYECKYIO BEIMYHUHY C APYTHMHU
BEJTMYMHAMU;

ONKCHIBATh M3YUYEHHBIC TEIUIOBBIE CBOMCTBA TEI M TEIUIOBBIC SIBJICHUS,
UCIIONIb3Yysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKas SHEPIHs XaOTHYECKOTO JIBIKCHUS MOJICKYJI, CpEIHEKBaApaTHIHAS
CKOPOCTHb MOJICKYJI, KOJWYECTBO TEIIOTHI, BHYTPEHHSS JHEpPrus, paboTa Trasa,
KOO PUIIMEHT TMOJEe3HOTO JCWCTBUSL TEIJIOBOTO JIBUTATENsA; IIPU OINMCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
0o0O3HAaUEHUS W EAWHMIIBI, HAXOMUTh (OPMYJBI, CBS3BIBAIOIINE JaHHYIO
(GU3UYECKYO BETMYUHY C IPYTUMH BEIIMUNHAM;

OIMCHIBATh U3YYCHHBIE ICKTPHYCCKUE CBOMCTBA BEIIECTBA M DJICKTPUUCCKHEC
sBJIeHUsI (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AIEKTPUUECKUI 3apsi,
IEKTPUUECKOE TM0JIe, HAMPSKEHHOCTD TOJISA, MOTEHIMAN, PA3HOCTh MOTEHIIMAJIOB,
IpU ONHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUA CMBICT HCIOJIB3yEeMbBIX
BEJIMYMH, WX OOO3HAYCHMSI W CJWHHMIIBI, YKa3bIBaTh (OPMYJIBI, CBSI3BIBAIOIINC
JTAHHYI0 (U3UYECKYIO BEJIMYHUHY C APYTUMH BEJIMUYUHAMU,

aHATM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJIBb3YsS (PU3NUECKHE
3aKOHBI M MIPUHIMIBL: 3aKOH BecemupHoro tsarorenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUsS MEXaHWYECKOW DHEPrHH, 3aKOH COXpPaHEHUS WMITYJIbCa,
NPUHITUI CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABHUS WHEPIHAIBHBIX CHCTEM
0TCcuéTa, MOJIEKYISIPHO-KMHETHUYECKYI0 TEOPUI0 CTPOCHHUS BEIIEeCTBa, Ta30BbIE
3aKOHBI, CBA3b CPEIHEH KMHETHYECKOW SHEPTHH TEIUIOBOTO JBUKCHUS MOJICKYT C
aOCOJIFOTHOUM TemmepaTypoi, MEPBbIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHCHUS
AJIEKTPUYECKOTO 3apsiia, 3akoH KyloHa, Tpw 3TOM pas3inyaTh CJIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BHIPAKECHHUE W YCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIE MPUHILMIBI JACHCTBUS MAalllMH, NOPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MOBCEHEBHOM KU3HU;

BBIMIOJHATh AKCIEPUMEHTHI IO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU U
IPOLIECCOB C HCIIOJIb30BAHUEM MPSAMBIX UM KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopmynupoBarh MpodiieMy/3aady U TUIOTE3y Y4Ye€OHOTO JKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMNBIT H
(GbopMyIHpPOBATh BHIBOIHI,

OCYULIECTBJIATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYHH, IPU
TOM BBIOHMpaTh ONTHMAJBHBIM CIIOCOO M3MEPEHHUs U HCIOJNb30BaTh H3BECTHBIC
METO/Ibl OIICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJENOBATh  3aBUCHUMOCTH  MEXKIY  (PU3MYECKHMMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TNPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY,
(UKCUpOBATh pE3yNbTaThl IMOJTYYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEIMYMH B
BUJI€ TaOnMIl U rpauKoB, AeNaTh BBIBOBI IO PE3YJIbTaTaM HCCIIEI0BAHNUS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpH IPOBEJCHUM HCCIIEJOBAHUNA B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U IPOEKTHOM
NEeATEIbHOCTH C MCIOJIb30BAHMEM H3MEPUTENBHBIX YCTPONCTB M JAOOPATOPHOTO
0o0opy10BaHUS;

pemarbs pacu€THble 3aJadd C SBHO 3aJaHHOW (DU3MUECKOH MOJENbIo,
UCHOJIB3Ys (PU3MUECKUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUSA 3a/1a4U
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3NUECKHE BEJIMYMHBI U (POPMYIIBI,
HEeoOXoaAuMble i €€ pelIeHHs, TPOBOJUTh PACUEThl U OLEHUBATH PEATbHOCTH
MOJIy4YEeHHOTO 3HAYeHUS (PU3UYECKON BEJIMYUHBI;

penaTh KaueCTBEHHBIE 3a1a41: BBICTPANBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LEMOYKY PACCYXKACHUN C ONOPOM HAa H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznyeckue sBICHUS,

UCIIOJIb30BaTh  MpPU  PEIIEHWH  y4yeOHbIX  3aJad  COBPEMEHHBIE
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPENICTABJICHUS YYCOHOW W HAyYHO-TIOMYJISIPHON MHGOPMAIINH, TTOTYYECHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJTU3UPOBATh MOJIy4aeMyto HH(POPMaLUIO;

PUBOAUTH MPUMEPHI BKJIaJla POCCUIICKUX U 3apyOEeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, OOBACHEHHE MPOLECCOB OKPYXKAIOIIETO MHUpPAa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpaIllEHUU ¢ MPUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBAMM, JIJIsi COXPAHEHHUS 30POBbS U COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
TOBEJICHUS B OKPYKAOLIEH Cpele;



paboTatb B TpYyIIE C BBHIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYNIbI, PAUUOHAIBHO pacHpelensTh OO0SI3aHHOCTH WU
IJJAHUPOBATH JECSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.

K kxoHny oOyuenus B 11 kiacce npeameTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha IMpUMEpax poiib U MecTo (U3MKU B (POPMUPOBAHUU
COBPEMEHHONW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3HUECKUX MOJIEIICH:
TOYEYHBIN 3JIEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHBbI UCTOUYHHUK CBETA, SACpHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sipa MpHU pEelIeHUuH (PU3NYECKHUX
3a1ay;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMUKHN U KBAHTOBOW (PU3UKH: AJIEKTpUYECKasi IPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCHCTBHE
MarHuTOB, J3JICKTPOMarHUTHasT WHAYKOUSA, JEHCTBUE MArHUTHOTO TIOJS Ha
IPOBOJHUK C TOKOM M JBIKYIIMICS 3apsll, AJIEKTPOMATHUTHBIE KOJEOAHHUS U
BOJIHBI, IPSIMOJINHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, IPEIOMIICHUE,
uHTepdepeHuys, audpakuus U HOJAApU3ALMsA  CBETa, JHUCIEPCUSl  CBETa,
dbotoanekTpudeckuii 3pdext (poToaddekT), CBETOBOE AaBICHUE, BOSHUKHOBEHUE
JMHEWYAaTOr0 CHEKTpa aromMa BOJOPOJA, €CTECTBEHHAs W HMCKYCCTBEHHAs

PaIlOaKTUBHOCTD;
OMMUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOAUMOCTh  pPAa3IUYHBIX  Cpeda) |

AJIIEKTPOMArHUTHBIE SIBJIEHUSA (TIPOLECCHI), MCHOJB3Yd (U3UUYECKUE BEIMYMHBIL:
DIEKTPUYECKUIN 3apsl, CHJIAa TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COIPOTHBIIEHUE, Pa3HOCTh MOTEHILIMAJIOB, AJEKTPOABIIKYIAs cuia, pabdoTa TOKa,
WHIYKIUST MarHUTHOrO Mojsi, cuia Ammepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTyIIKHW, SHEPTUsl JJICKTPUYECKOr0 W MArHUTHOIO IOJIEW, MEPUOJ W YacTOoTa
KoJeOaHuii B KoyeOaTenTbHOM KOHTYpe, 3apsil W CHJla TOKa B Tpolecce
TFApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOSTHUE U
ONTUYECKas CUjia JIMH3BI, MPU ONHUCAHUM TPABUIHHO TPAKTOBATH (PU3UUECKHMA
CMBICIT HCIIOJIb3YeMBIX BEIWYMH, WX OOO3HAYCHHS U CIAWHHIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JAPYTUMH
BEJIMYMHAMU;

ONMUCHIBATh HW3YyYCHHBIE KBAHTOBBIE SIBJIEHUA W MPOLECCHI, HCIIONb3YS
bu3nYecKue BEIMYMUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H



4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €JIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIUYMHY C JPYTUMH BeJIMYHWHAMH,
BBIYUCIISITH 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHUE TMPOIECChl U SIBJICHHUS, UCIIONb3Ys (PU3MUECKUE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlIeIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUH, 3aKOH NPSIMOJUHEHHOTO PacpOCTPaHEHUS! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DWHINTEWHA st PoToddekTa,
3aKOH COXPAHEHHS DHEPruH, 3aKOH COXPAHEHUS HMMITYJIbCA, 3aKOH COXPAHECHMUS
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMclia, MocTynatel bopa,
3aKOH PAaJIMOAKTHUBHOIO pacnajaa, Mpy 3TOM pasyinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTEeMAaTHU4YeCKO€ BBIPAXXEHHUE M YyCJIOBUS (TpaHUIbI, OOJACTH)
MPUMEHUMOCTH;

ONPENIEATh HAMIPABICHUE BEKTOPA UHAYKIIMK MarHUTHOTO MOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AMmIiepa u cuibl JlopeHna;

CTPOUTh UM OIHMCHIBATh H300paXEHHE, CO3/1aBAEMOE IIJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBICHUU W
IIPOLIECCOB C HCIIOJIb30BAHUEM IIPSIMBIX M KOCBEHHBIX HM3MEPEHUU: IIPU 3TOM
dbopmynupoBath mpoOJieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEMIOKEHHOT0 O0OpPYIOBaHUSA, MPOBOJUTH OMNBIT H
bopMyIUpOBAThH BBIBOHI,

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBINA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HUCHOJIb30BAaHUEM
NPSMBIX HM3MEPEHUH: MPU H5TOM KOHCTPYMPOBATHh YCTAHOBKY, (PHUKCHPOBATH
pE3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (PM3MYECKUX BEJIUYMH B BHJE TaOIUIl U
rpaduKoB, JAeaTh BEIBOABI MO pe3yjIbTaTaM UCCIIeI0BaHNUS;

cobJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEICHUM HCCICTOBAHUMN B
paMKax y4eOHOro OSKCHEepUMEHTa, Y4eOHO-UCCIEeNOBATEIbLCKOW U MPOEKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyI0BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIIbIO,
UCIOJNIBb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHajn3a YCJIOBHS 3a/1auu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEIMYMHBI U (POPMYIIbI,



HEOOXOUMbIE JUIsl €€ pEIlIeHus, NMPOBOAUTh PACUETHI U OLIEHUBATh PEAIBbHOCTD
HOJIy4YEHHOTr'0 3HaueHus (PU3NUECKON BEINUNHBI;

penaTh KaueCTBEHHbIE 3aa41: BBICTPAUBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LETIOYKY PACCYKICHHM C ONOPOM HA WM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

UCIOJB30BaTh  IpPU  pPEIIEHUH  y4uyeOHBIX  3aJady  COBPEMEHHBIE
MH(POPMAILMOHHBIE TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEJCTaBJICHUS y4eOHOW W HAYYHO-TIOMYJISIPHON MH(pOpMAIUH, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHYECKU aHATTU3UPOBATH MOIydaeMyto HH(POPMAIIHUIO;

OOBSICHATH TPHUHIMIIBI JEHCTBUS MAalIMH, OPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX O€30MACHOTO MCIOIb30BaHUS B MOBCETHEBHOM
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieyeHus: O€30MacHOCTH MPU OOpaIEHUH ¢ MPUOOpPAMHU U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MIOBECHUS B OKPYXKAIOIIEH CpeaE;

paboTaTh B TIpyHme C BBIIOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJEi,
IUIAHUPOBaTh pabOTy TpPyHIbl, PALMOHAIBHO PACIPEAENATh OOS3aHHOCTH U
IJJAHUPOBATH JEATEIBLHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoaunuecTBO 4acoB

HaumeHoBaHue pa3/iejioB U TeM

dyeKkTpoHHbIE (LM POBbLIE)

Ne ni/m Konrpoabnbsie IIpakruuyeckue
NPOrpaMMblI Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoTshI
Pazgen 1. PU3UKA U METO/JAbI HAYYHOI'O IO3HAHUSA
(¥
1.1 VISHIE T METOAR HAYHHOTO 2 https://m.edsoo.ru/AVIAWVNQO
HO3HAHUSA
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 5 https://m.edso0.ru/SNO2MCWXU
2.2 JlnHamuka https://m.edsoo.ru/RML6EBX3PU
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 1 1 https://m.eds00.ru/86NRCXHA7
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJIUHAMMUKA
3.1 OCHOBEI MOTIEKY IAPHO-KHHCTHeCKOIf 9 1 https://m.edsoo.ru/HRGV8NOPE
TEOPHUH
3.2 OCHOBBI TEPMOIMHAMUKH 10 1 https://m.edsoo.ru/HK6KL6RS9
A .
3.3 ' PETATHBIC COCTOMHIA BEIECTEA 5 https://m.edso0.ru/HSM355JCH
®dazoBbIE IEPEXOBI
Hroro no pazneny 24
Paznen 4. DJIEKTPOINHAMUKA
4.1 DneKTpocTaTKa 10 1 1 https://m.edsoo.ru/LSRP72QLI
4.2 [TocTOSIHHBIN SEKTPUUECKUNA TOK. 12 1 1 https://m.edso0.ru/GEWTDQXWW



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

ToKM B pa3IMyHbIX cpenax

Htoro no pazneny 22
PeszepBHoe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne i/ Konrpouabnbsie IIpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe pecypchl
padoThI padoThI
Paznen 1. JIEKTPOANHAMUKA
M .
1.1 ArHHTHOE NOJle. DICKTPOMATHATHAS 11 1 3 https://m.eds00.ru/Z2Q390NG8
WUHIYKINS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
M
2.1 CATITICCRIE 1 STCKTPOMATHITHEIC 9 1 https://m.eds00.ru/3TLNQKPG6
KoJIeOaHuUs
59 MexaHu4eckre 1 31eKTpOMarHuTHbIE 5 1 httos://m.edsoo.ruMOT6385V1
BOJIHBI
2.3 OnTuka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no pazgeny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OcHOBBI cielaIbHOM Teopun

3.1 4 1 https://m.edsoo.ru/AQUCOVDK?2
OTHOCHUTCIBHOCTH
Hroro mo pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 JIEMEHTHI KBAHTOBOU OIITHUKU 6 https://m.edsoo.ru/SW0OVAWQRS
4.2 Ctpoenue aToma https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE SApO 5 https://m.edso00.ru/97MC9DZXQ



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ

Hroro no pazneny

15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

[NPOT'PAMME

5.1 ‘ DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 ‘ https://m.edsoo.ru/3EOD6KXI9
Wroro no pazueny 7
Pa3znen 6. OBOBHIAIOIIEE IOBTOPEHUE

6.1 ‘ O06o0maroiee MOBTOPEHUE 4 ‘ https://m.edsoo.ru/O2JEGZCIM
Hroro no pazneny 4
PesepBHOE Bpems 3 ‘
OBIIEE KOJIMYECTBO YACOB I10 68



https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
H3yUYeHH s

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

®du3uka — HayKa O PUPOJIE.
HaquHe METOABI ITIO3HAHUA
OKPY’KaroILEero Mupa

https://m.edsoo.ru/Y XGQSPM1P

Posb 1 MecTo ¢uzuku B
(hOopMUPOBAHUN COBPEMEHHOM
Hay4YHOM KapTHUHBI MUDA, B
NPaKTUYECKOH e TETbHOCTH
TOACH

https://m.edso0.ru/8HSXWFFVO

Mexannueckoe IBHIKEHUE.
OTHOCHUTEILHOCTh
MEXaHUYECKOr'O JBHIKCHHS.
ITepemenienue, CKOpoOCTh,
YCKOpEHHE

https://m.eds00.ru/RSOAQV5ZX

PaBHOMEpHOE ITPSAMONIMHEHOE
JBUKECHHE

PaBHOyCKOpEeHHOE
IIPSAMOJIMHEMHOE IBUKECHUE

https://m.edsoo.ru/L8IPY2JEZ

https://m.edsoo.ru/MDIDKJOUB

CBobogHoe maieHne. Y CKopeHue
¢BOOOIHOTO ITaIEHUSA

https://m.edsoo.ru/MXPLZIX8J

KpuBonuHeliHOE nBUKEHUE.
JIBrKeHne MaTepuanbHON TOYKH
10 OKPY>KHOCTH

https://m.edsoo.ru/TFLJ2C4DN



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN

[IpuHLIHAII OTHOCUTENBHOCTH
lNanunes. MuepunaibHbie
cuctemsbl orcuera. [lepBrbIil 3aK0H
Hrrotona

https://m.eds00.ru/J6QY7N3WN

Macca tena. Cuia. [lpunnun
cynepnosuiuu cui. Bropoi
3akoH HproToHa 114
MaTepuanbHOU TOUKU

https://m.edsoo.ru/BVTNWTAQH

10

11

12

Tpernii 3akoH HproToHa 111
MaTepHAIbHBIX TOUEK

3aKOH BCEMUPHOIO TATOTEHUS.
Cuna tspxectu. Ilepas
KOCMHYECKask CKOPOCTh

Cuna ynpyrocru. 3akoH ['yka.
Bec tena

https://m.edsoo.ru/JYL414UAN

https://m.edsoo.ru/D13D593MU

https://m.edsoo.ru/RILVEFXEQD

13

Cuna tpenus. Koapdunuent
Tperust. Cuia COpoOTUBICHUS
IpY ABWKEHUU Tella B )KUIAKOCTH
WIN Taze

https://m.edsoo.ru/UZBUPCM5M

14

[ToctynarensHoe n
BpallaTesIbHOE JBUKEHUE
a0COJIIOTHO TBEPJIOTO TEa.
MowmeHT cuisl. I1nedo cumsl.
VYcnosus paBHOBeCUs TBEPIOTO
Tena

https://m.edsoo.ru/IDOAU40TS

15

NMitynsc MmaTepralbHON TOYKH,
CHUCTEMBI MaTEPUAIIBHBIX TOYEK.
Nmnynbe cuibl. 3akoH
COXpaHEHHUs UMITYJIbCa.

https://m.edso0.ru/M5JOTKNWC



https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC

PeaxkTuBHOE NBUKEHUE

16

PaboTa 1 MOIIHOCTb CHIIBI.
Kunernueckas sneprus
MaTepualbHOU To4KHU. Teopema
00 U3MEHEHNU KHNHETUYECKOW
SHEPruu

https://m.edsoo.ru/J1V59L.28B

17

[TorenuunanpHas SHEPTHUs.
[loTenuuanpHas 3HEprust ynpyro
neOpMHUPOBAHHON MPY>KUHBL.
ITorennmanbsHas 3HEPrUs TENA
BOJIN3M TIOBEPXHOCTH 3EMITH

https://m.edsoo.ru/RNEXJW4KF

18

IToTeHnIManbEHEIE U
HENOTEHIMAJIbHEIC CHIIBL. CBSI3b
paboThl HEMOTEHIIUATBHBIX CHJI C
W3MEHCHHEM MEXaHHISCKOM
SHEPrUH CUCTEMBI T€J. 3aKOH
COXPaHEHHUs MEXaHUYECKOU
SHEPrumn

https://m.eds00.ru/DA3QVTOXQ

19

JlaGopaTtopHnast pabota
«MccnenoBanue cBsi3u pabOTHI
CHUJIBI C UBSMCHCHUCM
MEXaHMUYECKOM SHEepTuu Tela Ha
pUMepe PacTKEHHS
PE3UHOBOTO KIyTa»

https://m.edsoo.ru/W1R4R88UG

20

KonTponbhas pabota no teme
«Kunemaruka. Jlunamuka.
3aKOHBI COXpaHEHUs B
MEXAHUKE

https://m.edsoo.ru/LNM6EK6YY

21

OCHOBHBIE TOJIOKEHUS

https://m.edsoo.ru/OEY9VYU2B



https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B

MOJIEKYJISIPHO-KMHETUYECKOMN
Teopuu. bpoyHOBCKOE ABMXKEHUE.

Hupdysus

22

Xapakrep JBUKEHUS U
B3aUMOJICUCTBUS YaCTHIL
BelecTsa. Mopenu cTpoeHust
ra3oB, JKUJKOCTEH U TBEPIBIX TEJ

https://m.edsoo.ru/AUV2ZDR3X

23

24

25

Macca monekyn. Konuuectso
BelectBa. [locrossHHas
ABoraapo

TennoBoe paBHOBECHE.
Temneparypa u e€ U3MepeHHue.
IIIxana remneparyp Llenbcus

Uneansueriii raz B MKT.
OcHoBHOe ypaBHeHne MKT

https://m.edsoo.ru/FL1BAQD13

https://m.edsoo.ru/\WPNY6QAS8Z

https://m.edsoo.ru/UKJFVVSBZO

26

AOcomoTHas TemrepaTypa Kak
Mepa CpelHEe KNHETUYECKOU
SHEPrUU JABUKEHUS MOJIEKYIL.
YpaBHeHue Menpeneena-
Knaneipona

https://m.edsoo.ru/BXUDVDG2F

27

3akoH JlambroHa. ["a3oBbIc
3aKOHBI

https://m.edsoo.ru/Y3WB6613A

28

29

JlaGoparopHas paboTa
«Hccnenosanue 3aBUCUMOCTH
MEXy TapaMeTpaMH COCTOSTHHS
Pa3pe)EHHOTO ra3a

W3onporeccel B uieanbHOM rase
U UX rpaduueckoe

https://m.edso00.ru/35DBLKT96

https://m.eds00.ru/0OZJ3KZNJ5



https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5

MMpEaACTaBJICHUC

30

BHyTpeHHsIs sHEpTHS
TEPMOAMHAMHYECKOMN CUCTEMBI 1
CHOCOOBI €€ N3MEHEHHS.
KonudectBo Temnotel u padoTa.
BnytpeHnHss sHeprus
OJTHOATOMHOTO HUJICaJIbHOTO Ta3a

https://m.eds00.ru/9JOITVXI8

31

32

33

Bunae! renonepenaun

Y nenpHast TEI0EMKOCTh
BemrecTBa. KoamyecTBo TEIIIOTHI
MIpH TeIionepeaaye.
AnrabaTHBIN mporecc

[TepBblii 3aKOH TEPMOAMHAMUKHI
U ero MpUMEHEHHUE K
M30IpoLEeccam

https://m.edso0.ru/36JJ120W9

https://m.edsoo.ru/5K3Y4H86L

https://m.edsoo.ru/2HO06R3GAS8

34

HeoOpaTtumocTs nporeccos B
npupoae. Bropoii 3akoH
TEPMOJIMHAMUKHI

https://m.edso0.ru/S85LWDFT8

35

36

ITpunnun nevicrBus u KII1/
TEIJIOBOM MAIlIMHEI

ukn Kapno u ero KIIJ{

https://m.edsoo.ru/DLCDEAAUC

https://m.edsoo0.ru/4AXPSAQ0V7M

37

DKOJOoTrH4YecKHe MpoOIeMbl
TEIIOHEPTETUKU

https://m.edsoo.ru/P07ZMY MS8I

38

39

O6o06maromuit ypox
«MonekynspHas pusuka.
OCHOBBI TEPMOTTHAMHKI
KonTtponbHas pabora o Teme
«MonexynspHas pU3MKa.

https://m.edsoo.ru/9EKZ0DDWP

https://m.edsoo0.ru/RCARYE6ZX



https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX

OCHOBBI TEpPMOAMHAMUKI

40

41

42

43

[Tapoo6pazoBanue u
KoHJeHcauus. Mcnapenue u
KUIICHUE

AOcoiroTHast 1 OTHOCHTEIbHAS
BJIQYKHOCTh BO3/yXa.
Hacplennslii nap

Tépnoe Teno. Kpucraminueckue
u amopdHbIe Tena. AHU30TPOMIHS
CBOMCTB KpuCTaIOB. JKuakue
Kkpucrtauibl. COBpeMeHHbIE
MaTrepuabl

[InaByieHre ¥ KPUCTAIITA3AIIHSL.
VY aenpHas TEIIIOTA TUIABJICHUSI.
Cyb6numarus

https://m.edsoo.ru/X48Q078EE

https://m.edsoo.ru/98HVAEBMM

https://m.edsoo.ru/JXFWLMZNK

https://m.eds00.ru/OX117G6MR

44

45

46

47

YpaBHeHUE TEIJIOBOTO OanaHca

DneKkTpu3zanus Ted.
Onektpuueckuil 3apsia. [[Ba Buna
ANEKTPUYECKHUX 3apsiI0B

[IpoBOIHUKH, TUDTIEKTPUKH U
MOJIYTIPOBOIHUKH. 3aKOH
COXPaHEHHUs DIIEKTPUYECKOTO
3apsa

B3aumopeiictBue 3apsiioB. 3aKoH
Kynona. Toueunsrii
AIEKTPUYECKUN 3aps

https://m.edsoo.ru/0IJUXGN2I1

https://m.edsoo.ru/QJ2S7WSBM

https://m.edsoo.ru/F3YVPQUYH

https://m.edsoo.ru/5U3BUOTHH

48

Hanpssx€HHOCTB 2IEKTPUYECKOTO
noJist. [IpuHnmn cynepnosunyu

https://m.edsoo.ru/91IKAWD2V6



https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6

ANEKTPUYECKHUX Toneu. JInnun
HANPSKEHHOCTH

49

Pabora cun
AJNIEKTPOCTATUYECKOTO OIS,
ITorenmman. Pa3nocTs
MOTEHIMAJIOB

https://m.edsoo.ru/\VOPD9ASLF

50

51

ITpOBOAHMKY U TUAIIEKTPUKH B
JIIEKTPOCTATUYECKOM IIOJIE.
Jusnexrpudeckas
IIPOHUIIAEMOCTD

OnektpoéMkocTb. Konnencarop

https://m.edsoo.ru/12P2S312Z

https://m.edsoo.ru/B1UPRD52W

52

DIEeKTPOEMKOCTD IJIOCKOTO
KOHJEHCAaTOpa. JHEPTus
3apsHKEHHOTO KOHJIEHCAToOpa

https://m.edsoo.ru/XPUKP82V8

53

JlaGopaTtopHnast pabota
"N3mepenue 2eKTpoEMKOCTH
KOHJIeHcaTopa"

https://m.edsoo.ru/PBGM4F845

54

[IpuHuuUI nencTeus U
PUMEHEHHE KOHIEHCAaTOPOB,
KOIIMPOBAJIBHOTO arapara,
CTPYWHOTIO ITPUHTEPA.
DJIEKTpOCTAaTUUYECKAs 3alUTa.
3azeMyIeHHE SIEKTPONpUOOPOB

https://m.edso0.ru/H3Q9PNHYY

55

DIIEKTPUYECKHI TOK, YCIOBHS
€ro CyIIeCTBOBaHUS.
ITocTostausIi TOK. CHla TOKA.
Hamnpsokenne. ConpoTuBieHue.
3akoH OMa aJig y4acTka 1enu

https://m.edsoo.ru/D6Y72A4B7



https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7

56

57

ITocnenmoBarennHOE,
napajuielIbHOe, CMEIIaHHOE
COCJIMHEHUE TPOBOHUKOB.
JlaGopaTtopHnas pabota
«M3y4yeHne cMenanHoro
COCITMHEHUS PE3UCTOPOB)»

Pabora 1 MOIITHOCTE

3JIEKTPUYECKOr0 TOKA. 3aKOH
[xoyins-Jlenna

0.5

https://m.edso0.ru/SLKT3UPUR

https://m.edsoo.ru/LESHA2A3M

58

59

60

61

3axon Oma aJis MOTHOM
(3aMKHYTOM) 2JI€KTPUUECKON
uenu. Koporkoe 3aMbIkaHue.
JlaGopaTtopHnas pabota
«M3mepenune DJ1C uctounuka
TOKa ¥ €r0 BHYTPEHHETO
COITPOTHBIICHUS

PesepsHsiil ypok. KonTponbHast
pabota o Teme
"DnexkTpoauHaMuka’ /
Bcepoccuiickas npoBepoyHas
paborta

O6o06maromuit ypox
«DNEeKTPOAUHAMUKAY /
Bcepoccuiickas npoBepoyHas
pabora

DIIeKTpOHHAs MPOBOJIUMOCTh
TBEPABIX METAJNIOB. 3aBUCUMOCTD
COINPOTUBIIEHUS METAIIJIOB OT
TEMIIEPATYPBI.

0.5

https://m.edsoo.ru/YN5BF7PBS

https://m.edsoo.ru/MFEMGEIE5X

https://m.edsoo.ru/P86 MDYO07H

https://m.edsoo.ru/WMNNBQL9H



https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H

CBepXInpoBOAUMOCTh

62

63

64

65

DJIEKTPUYECKU TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

[TomrynpoBoIHUKH, UX
coOCTBEHHAas U MpUMecHast
npoBoauMocTh. CBoiicTBa p—N-
nepexoza. [loaynpoBogHHKOBBIE
npuOopbI

DIIEKTPUUYECKHI TOK B pacTBOpax
U pacIuiaBax 3JeKTPOJIUTOB.
DIIEKTPONUTHYECKAS
Jucconuanus. DJIEKTPOIN3

DJIEKTPUUYECKUI TOK B Ta3ax.
CaMOCTOSTENILHBIN U
HECaMOCTOSITENIbHBIN pa3psil.
Monnus. [1mazma

https://m.edsoo.ru/4CCYCJ785

https://m.edsoo.ru/S55A1DQUR

https://m.edsoo.ru/QUOQUWV91

https://m.edsoo.ru/2VX2KLFQA

66

DnexTpuueckue npuOopsl U
YCTPOMCTBA U MX MPAKTUYECKOE
npumeHeHue. [IpaBuina TeXHUKH
0e301acHOCTH

https://m.edsoo.ru/KJA02KUP5

67

KonTponbhas pabota no teme
«nekTpocratuka. [locTosiHHBIN
ANEKTpUYECKUN TOK. TOKkH B
Pa3IMYHBIX CPEeAAX»

https://m.edsoo.ru/PASKIGWP4

68

Peseprubriil ypok. O6o06maronuit
ypok 1o TeMam 10 kitacca

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

https://m.edsoo.ru/HLOAT6SNU



https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU

11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIe Pecypchl

ITocTossHABIE MATHUTHI U X
B3aUMOJCHCTBHE. MarHuTHOE
nosie. Bektop MarHuTHON
MHAYKIUU. JIMHUM MarHUTHON

UHIYKIUH

https://m.edsoo.ru/ADMOYI1IN6

MarauTHoO€e noJie MPOBOIHUKA C
TokOM. OnBIT DpcTeaa.
BzaumopeiicTBue npoOBOAHUKOB C
TOKOM

https://m.eds00.ru/1L5CT47FX

JlaGopaTtopHnast pabota
((I/I?:yT-IeHI/IC MAaramTHOTO I10JIA
KaTylIKu C TOKOM>»

JlelicTBEe MarHUTHOTO IIOJI Ha
MIPOBOJIHUK C TOKOM. Cuiia
Awmmnepa. JlabopatopHast pabora
«Hccnenosanue neicTBUA
MMOCTOSTHHOTO MarHuTa Ha pamMKy
C TOKOM»

JleficTBHEe MarHUTHOTO II0JIS Ha

JBIDKYIYIOCS 3apSHKEHHYIO
yactunty. Cuna Jlopenma. PaGora

cuiel JlopeHia

DNIeKTPOMarHuTHasE MHYKIUSI.

https://m.edsoo.ru/HGHXLNLRZ

https://m.edsoo.ru/UVHDISEX4

https://m.edso0.ru/7ABZQGQC9

https://m.edsoo.ru/VA26C9C3J



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J

[ToTok BEKTOpa MarHUTHOMN
uHaykiuu. 2J1C uHayKimu.
3aKOH 3JIEKTPOMarHuTHOM
uHaykiuu Papanes

JlaboparopHas paboTa
«HccnenoBanue sIBJIeHUS
AJIEKTPOMATHUTHON MHTYKIIHW)

https://m.edso0.ru/XZS5MQCBU

NuaykTuBHOCTH. SIBNEHUE
camounaykiuu. J/C
CaMOUHYKIIUU. DHEPrust
MarHUTHOTO TOJIsI KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

https://m.edsoo0.ru/EOTONSAEA

TexHu4eckue ycTpomucTBa U ux
IIPUMEHEHHUE: ITOCTOSIHHBIE
MarHuThbl, JIEKTPOMAarHuTHI,
AJIEKTPOJIBUIaTENb, YCKOPUTEIN
3JIEMEHTApHBIX YACTHII,
WHIYKIUOHHAs I1eYb

https://m.edsoo.ru/UWNLFA9L6

10

O06o0maromuii ypok
«MarautHoe II0JI€E.
DNeKTpOMarHuTHasT UHIYKITUS

https://m.edsoo.ru/COBO5BGMC

11

12

KonTponbhas pabota no teme
«MaruuTtHoe 1osne.
QHCKTpOMaFHI/ITHaﬂ HUHAYKOUA

CBo0OoIHbIE MEXaHUYECKHE
Kosiebanus. ['apMoHnUeckue
Kosie0aHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

https://m.edso0.ru/8X637ELEU

https://m.eds00.ru/9Y6GYWEVP



https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP

13

14

15

16

17

18

JlaboparopHas pabota
«MccnemoBanue 3aBUCHMOCTH
HepHoIa MaJIbIX KOJicOaHH
rpy3a Ha HUTHU OT [UITMHBI HUTH U
Macchl Tpy3a»

KonebarenbHbIi KOHTYP.
CBOOOJTHBIC IEKTPOMArHUTHBIC
KoJieOaHMs B UI€AIbHOM
K0JIeOaTEIIbHOM KOHTYDE.
AHaOTust MEXy
MEXaHUYECKUMH U
AJIEKTPOMATHUTHBIMA
KOJIeOaHHSIMU

®opmyna Tomcona. 3akoH
COXPaHEHHUsI DHEPTUU B
U7eabHOM K0JIeOaTeTbHOM
KOHTYpe

[TpencraBneHue o 3aTyXaromux
KosieOaHusX. BoIHyX/1eHHbIE
MeXaHUYecKue KojaeOaHusl.
Pe3onanc. BeiHyxneHHbIE
3JIEKTPOMAarHUTHbIE KoJeOaHus

IIepeMeHHBIH TOK.
CuHyconaibHbII IepeMEHHBIN
TOK. MOIIIHOCTB IIEPEMEHHOT0
TOKa. AMIUTUTYIHOE U
JIEUCTBYIOIIEE 3HAYECHUE CUIIBI
TOKA W HaIPSKEHUS

Tpauncdopmarop. [Ipoussozactso,

https://m.edsoo.ru/DPZ8KR61C

https://m.edsoo.ru/H6JCO5BAD

https://m.edsoo.ru/MHNWD2LHU

https://m.edsoo.ru/FMBDWPPG4

https://m.edsoo.ru/VDEYXRVUI

https://m.edso0.ru/1ZWZUL8OQK



https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK

nepeaaya u norpediieHue
ANIEKTPHUYECKON SHEPTUH

19

YCTpOUCTBO U IPAKTHYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, T€HEPaTOpa
IIEPEMEHHOT0 TOKA, JIMHUI
JJeKTponepesad

https://m.eds00.ru/93Z12W40Q0

20

DKOJIOTUYECKUE PUCKU ITPU
IIPOU3BOJCTBE MIEKTPOIHEPIUHU.
KynbTypa ncnosib3oBanus
AJIEKTPO3HEPIUHU B
MOBCEHEBHOM KU3HU

https://m.edso0.ru/SDUNYKWNO

21

MexaHn4yeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuog.
CkopocTb pacnipocTpaHeHUs U
JIHA BoJIHbL. [lonepeynsie u
MIPOJI0JIbHBIE BOJHBI

https://m.edsoo.ru/W2XBOR3HJ

22

23

24

25

3Byk. CKOpOCTH 3BYKa.
I'poMkocTh 3ByKa. BeicoTa TOHA.
TemOp 3ByKa
DJeKTpOMarHUTHBIE BOJHBI, UX
cBoiicTBa U ckopocTh. [Ikama
OJICKTPOMAariMTHBIX BOJIH
[TpuHIMTB PaAHOCBS3U U
TesneBuzeHus. Pa3Butue cpeacts
cBsi3u. Panmonokanus
KonTponbhas pabota
«Konebanus u BOTHBI»

https://m.edso00.ru/Z827Q6V70

https://m.eds00.ru/SWB57C06X

https://m.eds00.ru/2WQTSLGLV

https://m.edsoo.ru/IHURONSOB



https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B

26

[IpssmonunenHoe
pacnpocTpaHeHHe CBETa B
OAHOPOJIHOM cpene. ToueuHblid
HUCTOYHHMK cBeTa. JIyd cBeTa

https://m.edsoo.ru/HUF74ANDOW

27

OtpakeHue cBeTa. 3aKOHbI
oTpaxkeHus csera. [loctpoeHue
n300pakeHHi B INIOCKOM
3epKaie

https://m.edsoo.ru/AMBKQM?22Z

28

[Ipenomnenue ceera. [lonHoe
BHYTpPEHHEE OTPa’KEHUE.
[IpenenbHbIi yron noaHoro
BHYTPEHHETO OTPa’KEHUS

https://m.edsoo.ru/V49RISTRN

29

30

31

32

33

JlaGopaTtopHnast pabota
«3MepeHne nmokasaresst
MIPEJIOMIIEHUS CTEKIIA»

JInnssl. IlocTpoenue
n300pakenuii B muHze. Popmyia
TOHKOH JIMH3bI. Y BEJIMYECHHE
JIMH3BI

JlaGoparopHas paboTa
«HMccnenoBanue CBOMCTB
U300paXeHUH B TMH3AX»

Hucnepcus cera. CroXHbIM
coctaB Oenoro ceera. L{Ber.
JlaGoparopHas paboTa
«Habmonenue aucnepcun
CBETa»

WnTepdepenius ceera.
Judpaxuus ceera.

https://m.edsoo.ru/J02E1IM1DQ

https://m.edsoo.ru/W2MMS9KJIC

https://m.edsoo.ru/Q1ZCMW980

https://m.edsoo.ru/K9OWVKE11

https://m.edsoo.ru/C8LCRSEJI



https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI

Judpakumonnas pemeérka

34

35

ITonepe4HOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera

OnTuueckue npudopsl U
YCTPOMCTBA U YCIOBUS UX
0€30MacHOro NpUMEHEHUS

https://m.edsoo.ru/Q2118XY0OJ

https://m.eds00.ru/M5127JYGT

36

['paHUIIBI MPUMEHIUMOCTH
KJIACCHYECKON MEXaHHUKHU.
[Toctynatsl crienuanbHON
TEOPHH OTHOCUTEIHLHOCTH

https://m.edsoo.ru/P8GBIFJ5N

37

OTHOCHUTEITBHOCTD
OJIHOBPEMEHHOCTH. 3aMe IJICHHE
BPEMEHH U COKPAIICHUE JITTHHBI

https://m.edsoo.ru/OVLMCN6B2

38

DHeprus U UMIYJbC
pensTUBUCTCKON yacTulibl. CBS3b
MAacchl C SHEPTUEN U UMITYJIbCOM.
OHeprus MoKost

https://m.edsoo.ru/I190ZY4BUB

39

40

Konrponbnas padora «OnTuka.
OcHOBBI cielaIbHOM Teopun
OTHOCHUTEJIBHOCTH

®otonsl. opmyiia [1nanka.
DHeprust 1 UMITYJIbC GOTOHA

https://m.edsoo.ru/L8689JPLI

https://m.edsoo.ru/ZL6P16LA0

41

OTKpBITHE U UCCIIEIOBAHNE
dororddekra. OnbiTe A. T
CroeToBa

https://m.edso0.ru/PGL5XXSRO

42

3akonsl GpoTtordhdexra.
VYpaBHeHue DUHIITEHA 15
dotorpdekra. «KpacHas

https://m.edso0.ru/YLCK770G8



https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8

rpanuna» Gorodrddexra

43

44

45

Jasnenne ceera. OnbrTel I1. H.
Jlebenena. Xummaeckoe
JICICTBUE CBETA

TexHuueckue ycTpoucTBa u
MIPaKTUYECKOE MTPUMEHEHHUE:
dboTo31eMeHT, GOTOATIUHK,
COJTHEYHas OaTapesi, CBETO IO/
Pemenne 3aga4 mo teme
«2neMeHThI KBAHTOBON ONTHKM

https://m.edsoo.ru/EGO6ZQ1SA

https://m.edsoo.ru/UFQDRSL5M

https://m.edsoo.ru/ZE73A67B1

46

Mogeinn atoma Tomcona. OmbITEL
Pesepdopna o paccesiauro o-
yacTull. [[manerapHas Mmojens
aToMma

https://m.edsoo.ru/FIC11POHN

47

48

49

50

[Tocrynarter bopa

N3nyuyenue u norimouieHue
($hOTOHOB MpH Mepexojie aToma ¢
OJHOTO YPOBHS DHEPIUU Ha
npyroi. Buasl ciekTpos

BonHoBbI€ cBOMCTBA YaCTHII.
Bomnsl ne bpoins.
KopnyckynsipHo-BoTHOBOM
nyanu3M. CIOHTaHHOE U
BBIHYXJIEHHOE U3JTy4YCHHUE

OTKpbITHE PATMOAKTUBHOCTH.
OnsiThl Pesepdopaa no
OIIPEJIETICHUIO COCTaBa
PAAUOAKTUBHOI'O U3JTYYCHUA

https://m.edsoo.ru/6 X7GFHZ9X

https://m.edsoo.ru/NNSBHZYBE

https://m.edso0.ru/J710TLFCO

https://m.edso0.ru/TSJIFUU3TP



https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP

51

CaoticTBa anbda-, 6era-, ramma-
u3nydyeHus. Bausaue
PaZOaKTUBHOCTH Ha KUBBIC
OpraHU3MBI

https://m.edso0.ru/UOIRQS0Z5

52

OTKppITHE IPOTOHA U HEUTPOHA.
W3oromsl. Anbda-pacmar.
DJIEKTPOHHBIN Y MTO3UTPOHHBIN
Oera-pacnajn. ['amma-u3inydenue

https://m.edsoo.ru/H2XIHOG3E

53

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.
S nepHble peakuuu. A nepHblid
peakrop. [IpoGiiemsr,
MEPCIEKTUBBI, IKOJIOTHUECKUE
aCIEKThl AEPHOU SHEPTETUKHU

https://m.edsoo.ru/CFJYJSSIG

54

55

56

DJIeMEHTapHBIE YaCTHUIIBI.
OTtkpeITHE TO3UTPOHA. MeTo b1
HAOJII0JIEHUS ¥ peruCTpaliu
31eMeHTapHbIX yacTull. Kpyrubiii
cron «DyH/1TaMEeHTaJIbHbIE
B3aUMOJIeUCTBUS. ENMHCTBO
bu3HYECKO KapTUHBI MUPaY

Oransl pa3BUTHS aCTPOHOMUHU.
[Ipuxiagnoe u
MHUPOBO33PEHUYECKOE 3HAUEHUE
acTpoHOMHHU. Bup 3B€31H0TO
HeOa. Co3Be3nus, sipKue 3BE3/IbI,
IUTAHETHI, UX BUAUMOE
nemkenne. ConHeyHas cHCTeEMa

Comnnue. ConHeyHast akKTUBHOCTb.
Ucrounuk suepruu CoiiHua u

https://m.edsoo.ru/SUC62U40A

https://m.edso0.ru/5PXS219VY

https://m.edsoo.ru/1JZR54JA0



https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0

3BE3

57

3BE3/1bl, UX OCHOBHbBIE
XapaKTEePUCTUKU. 3BE3/IbI
IJIaBHOM I10CJIE10BATENbHOCTH.
BnytpenHee cTpoeHue 3BE3.
CoBpeMeHHbIE NPECTABICHUS O
IPOMCXOXKAECHUU U IBOJIIOLUH
CoJHia ¥ 3B€31

https://m.eds00.ru/GGD3W74Z0

58

Mnineunsiii [1yte — Hama
T'amakTuka. Ilomoxenue u

nemxenne Comuna B ['anakTuke.

lNanaktrku. Y€pHbIE IBIPHI B
A/ipax rajJjakTuk

https://m.edsoo.ru/L2U4S1HU2

59

Bcenennas. Pa30beranue
ranakTuk. Teopus bonbioro

B3pbIBA. PETMKTOBOE M3IIydeHHE.

Meraranaktuka

https://m.edsoo.ru/9IWRLVWNN

60

61

62

Hepemennsie nmpo6iembl
aCTPOHOMHHU

KonTponbnas pabota
«DIeMeHThI aCTPOHOMHH U
acTpou3uKm»

Ob6o6maromuit ypok. Posb
(GU3HUKHN U aCTPOHOMHUH B
3KOHOMUYECKOMH,
TEXHOJIOTHYECKOM, COLIMAIbHOM
1 DTUYECKOH cdepax
JIeSITEILHOCTH YeJIOBEKa

https://m.edsoo.ru/LJHNL2MCF

https://m.edsoo.ru/TXTTCT488

https://m.edsoo.ru/M\WNJ5CRXYD

63

Ob6o6maromuit ypok. Poib u

https://m.edsoo.ru/2PFPB28UF



https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/9IWRLVWNN
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MecTO (PU3UKHU U aCTPOHOMHH B
COBPEMEHHOM Hay4HOU KapTUHE
Mupa
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O6o6maromuii ypok. Ponb
¢du3nveckoit Teopun B
(opMUPOBaHUY MTPEICTABICHHIA
0 (pU3MYECKON KapTUHE MUPA

https://m.edsoo.ru/Y29SVPCVR
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O6o6mmaromuii ypok. Mecrto
(bu3nUeCKOit KapTHHBI MUPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBCHHO-HAYUHBIX
NPEJICTaBICHUN O IPUPOJIC

https://m.edsoo.ru/LKNUIKHZH
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68

PesepBHbIil ypok. MarautHoe
nosie. DJIEKTpOMarHuTHas
UHAYKINS

PesepsHslil ypok. OnTHka.
OcHOBBI cIENMANIBHON Teopun
OTHOCHUTEIIBHOCTH

Pesepnslii ypok. KBanrosas

¢u3uka. D1eMEeHTbl aCTPOHOMHUHU
U acTpoU3UKU

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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https://m.edsoo.ru/EVMFIQTP6

https://m.edsoo.ru/ESABJRKS8L

https://m.edsoo.ru/RARQLVO2J
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaT, Ha TpUMEpPaX polb W MeCTO (PU3UKH B
(hopMUPOBaHUHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHON TEXHUKHU M TEXHOJIOTMH, B MPAKTUYECKOU NESATEIbHOCTH

moaei

10.2

Y4YuUTBIBaTh TPAHHIIBI IPUMEHEHHUS H3YYCHHBIX (U3NYECKUX MOIECTICH:
MaTepualbHas TOYKa, MHEpLUalbHAs CUCTEMa OTCUETa, aOCOIIOTHO
TBEPOE TEJO, UICATIbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUJIKOCTEN U
TBEPABIX TEJ, TOYEYHBIM JIIEKTPUYECKUN 3apsAl — IpU PEUICHUH

¢bu3nveckux 3a1aq

10.3

10.4

Pacnio3naBath (u3mueckue sBieHUs (IPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYISIPHO-KUHETUUYECKOW Teopuu
CTpPOCHMsI BELIECTBA U  DJIEKTPOJUHAMHKHU: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIUHEHHOe JBUXKEHHE, CBOOOJHOE IaJeHHe
T€d, JABWKEHHE IO OKPYXHOCTH, WHEpLHs, B3aUMOJCICTBUE TEI;
mupdy3usi, OpOYHOBCKOE JBHUIXKEHUE, CTPOCHHE KHUAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TpU  HarpeBaHUHU
(oxJIaXkIeHNHn), TEIJIOBOE€ paBHOBECHE, HCIApEHHe, KOHJEeHCalus,
IJIaBJICHUE, KpUCTAJUIM3alUs, KWUIIEHHE, BJIaXHOCTh BO31yXa,
MOBBIIICHNUE JAaBJICHUS ra3a Py €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy MapaMeTpaMH COCTOSIHMS Tra3a B H30IpOlieccax;

QJICKTpU3anus T, B3aUMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE JIBWKEHHME, UCMONb3ys (U3NYEecKHe
BEJINYUHBL: KOOPJHMHATA, IIYTh, IEPEMELIEHUE, CKOPOCTb, YCKOPEHHE,
Macca Tella, CWJIa, WMIYJIbC Tella, KWUHETUYECKas DHEPIus,
MOTEHIMabHasl dSHEpPrHs, MeXaHudeckas paloTa, MexXaHHUYecKas
MOIITHOCTh; TIPY ONMMCAHUH MPABUIIBHO TPAKTOBATh (PU3NUECKUNA CMBICH
UCIOJIb3YEMBIX BEJIMYHMH, MX O0O3HAu€HUs M €JAMHHUILIbI, HAaXOAWUTH
(hopMyIIbl, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BCINMYMHaMU

10.5

OnuceiBaTh HU3YYCHHBIC TCIIJIOBBIC CBOMCTBA Te€I U TEILUIOBBIC




10.6

10.7

10.8

SIBIICHUSI, UCHOJBb3ys (U3MUYECKUE BEJIMYMHBI: JIaBJICHHE Tasa,
TEMIEpaTypa, CPEAHSs KHHETUYECKAs OSHEPIrUs XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEAHEKBaJpaTH4Has CKOPOCTb MOJICKYI,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSS  JHeprusi, pabora rasa,
KOd(pPUIMEHT TOJIe3HOr0 JACHCTBUS TEIJIOBOTO JBUTATENS;, MpHU
OMHUCAaHUU MPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCTIOJIb3YEMbIX BEJIWYHMH, WX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyIIbl, CBS3BIBAIOIINE JAHHYIO PU3HUUECKYIO BETHUYNHY C APYTHMHU

BCIIMYHUHAM

OnuceiBaTh H3y4YeHHBbIC JJEKTPUUYECKHE CBOWCTBAa BeEIlIECTBA U
JNEKTPUYECKUE  SIBIICHUsI  (MPOILECCHI), HCIONB3ys  (hU3UYECKHe
BEJINYUHBI: ANEKTPUYECKUN  3apsif, JJEKTPUYECKOE  TIOJIE,
HanpspKEHHOCTh  TMOJIA, TMOTEHIMANl, Pa3HOCTh MOTEHIUAJIOB;, MpH
ONMCAaHUU MPABWILHO TPAKTOBATh (PUIUUYECKUI CMBICI HCIIOJIb3yEeMbIX
BEIMYMH, WX OOO3HAYCHHS W CJWHHUIIBI; YyKa3bIBaTh (HOPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (DU3UYECKYI0 BEIWYMHY C JAPYTUMHU

BCINYMNHaMN

aHaJIM3UpoBaTh (PU3MUECKHE MPOLECChl M SABJICHMS, HCHOIb3Ys
¢u3nyeckye 3aKOHbI U MPUHLMUIIBL: 3aKOH BCEMUPHOTO TAroteHus, I, 1l
u Il 3axonsl HploTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOH SHEpPruH,
3aKOH COXPaHEHMsI UMITYJIbCa, IPUHLUI CYNEPIIO3ULIUN CUJI, TPUHLIUIT
paBHONpABUsA HMHEPLUUAIBHBIX CUCTEM  OTCUETA;  MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPHUIO CTPOEHHsS BELIECTBA, a30BbIE 3aKOHBI, CBS3b
CpelHEell KUHETHMYECKOH SHEpruu TEIJIOBOrO IBMKEHMSI MOJIEKYN C
aOCOJIIOTHOM TEMIlepaTypoil, MEepBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOro 3apsaa, 3akoH KyrnoHa; mpu sToM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYecKoe

BBIPAKEHHUE U YCIIOBUS (TPaHMIIbl, 00JIaCTH) IPUMEHUMOCTH
OOBACHATH OCHOBHBIC TPHUHIUIBI JCUCTBUS MAIWH, NMPUOOPOB U
TEXHUYECKUX YCTPONCTB; pa3ivyuaTh YCJIOBHS HX O€30MaCHOTO

HCIIOJIb30BAHUS B IIOBCEIHEBHOM KU3HU

10.9

BbINOMHATE SKCIIEPUMEHTHI IO UCCIIEI0BaHUIO0 PU3NYECKUX SIBICHUN U
IIPOLIECCOB € MCIIOJIB30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUI; NIpU
5ToM (GOopMYIHpOBaTh NpodieMy (3a1ady) MW THIOTE3y Yy4yeOHOro
JKCIIEPUMEHTa,  coOMpaTh  YCTaHOBKY W3  MPEIJIOKEHHOTO

00opynoBaHusl, MPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OCYIHCCTBJ'IS[TB mpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (i)I/ISI/I‘-IeCKI/IX

BEJIMYMH; MpPHU 3TOM BBIOMpATh ONTHMAJIbHBIA CHOCOO M3MEpPEHUs U




HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKN HOFpGHIHOCTGfI I/IBMepeHI/Iﬁ

10.11

10.12

HccnenoBaTh 3aBUCUMOCTH MEXAYy (QU3NYECKUMH BEIUYMHAMH C
HCIIOJIBb30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (PUKCHpOBaTh pe3yabTaThl MOJYYCHHOH 3aBHCHMOCTH
(bu3MyYecKUX BEIMYHUH B BUE TAOIUI U rpaduKoB, AeIaTh BHIBOABI IO

pe3yibTaTaM UCCICI0BaHNA

CobmromaTe mpaBmiia  0O€30MAacCHOTO  Tpyda TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro O3KCIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENBCKOW M MPOEKTHOM JEATEIIBHOCTH C HUCIOJIb30BAHHEM

M3MEpUTENbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYyI0BaHUS

10.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DU3NYECKON MOJENbIO,
UCHOJIb3ysd (PU3MUECKHE 3aKOHbl M TNPHUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBUSA  3aJaud  BbIOMpaTh  (PU3MUYECKYIO MOAEb, BBLACIATDH
¢u3nyeckre BEIMYUHBI B (HOPMYIIBI, HEOOXOUMBIC IS €€ pEIICHHUS,
IIpOBOAWTD paCLIéTI)I 1 OOCHHUBATH PCAJIBHOCTD MOJYUYCHHOTO 3HAUYCHUA

(bu3nuecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOI'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUKY paccy;meHHﬁ C OHOpOﬁ Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘-I€CKI/I€ SABJICHUSA

Hcnonp3oBaTe MNpU  peLICHMH YY4EOHBIX 3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTHH JUIS TIOHMCKA, CTPYKTYpUPOBAHMUS,
MHTEpIpeTalMi W NPEACTABICHUS y4eOHOW U HAy4YHO-TIOMYJISIPHOM
uHpOpMalUY, TMOJYYEHHOW M3 Pa3IUYHBIX MCTOUYHUKOB; KPUTHUECKU

AHAIIU3UPOBATD MMOJIYIaCMYIO I/IH(I)OpMaI_II/IIO

[IpuBoAMTH TpHUMEpBI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE HPOIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonp3oBaTh TeopeTHyecKue 3HaHUSA MO (PU3HKE B TOBCETHEBHOM
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIlleHuH ¢ IpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJsI COXpPAHEHUs 3I0pOBbS MU

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBCACHHUA B oxpyncaromeﬁ cpeac

PaGoTtate B rpymnie ¢ BBIINOJIHEHUEM PA3JIUYHBIX COIMANBHBIX POJIEH,
IUTAaHUPOBAaTh  paboOTy  TPYIIbI, PAUOHAIBHO  paACHpPENeNATh
00S13aHHOCTH U IUJIAHUPOBAaTh JESATENbHOCTh B HECTAaHJAPTHBIX
CUTYyallUsIX, aJIeKBaTHO OLIEHMBAaTh BKJIAJl KaXXJIOTO W3 YYaCTHUKOB

TPYIIBI B peLIeHHE pacCMaTPUBAEMON MTPOOIIEMBI




11 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

111

11.2

JleMOHCTpHpOBaTh Ha TMpUMEpax polb W MecTo (PU3MKH B
(OopMHpPOBAaHUN COBPEMEHHOM Hay4yHOM KapTHHBI MUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHMKH W TE€XHOJOTIHH, B IPAKTUYECKON ACATEIbHOCTU
JFO/IEeH, IEJTOCTHOCTD U €IMHCTBO (PU3UUECKOM KapTHHBI MUPa

VY4uTBIBaTh I'PaHULIBI IPUMEHEHHUS U3YUEHHBIX (QU3NYECKUX MOZEIEH:
TOYEUYHBIN NIEKTPUYECKUN 3apsAl, slepHas MOJAEIb aTOMa, HYKIIOHHAs

MO/IEJIb AaTOMHOTO Si/Ipa MPH peleHNH (PU3NIECKHUX 3a/1a4

11.3

11.4

Pacnio3naBate ¢u3uueckue siBIeHUS (MIPOLECCH) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB  JJICKTPOJMHAMUKM ¥  KBAaHTOBOH  (hu3MKM:
ANIEKTPUYECKasl TPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMUYECKOE,
MarHuTHOE  JCWUCTBUS  TOKa, B3aMMOJICIICTBE  MAarHUTOB,
9JIEKTPOMArHWTHAsE WHAYKIUS, JEHCTBHE MAarHUTHOTO IO Ha
NPOBOAHUK C TOKOM MW JBWKYLIMHCS 3apsj, DICKTPOMAarHUTHBIC
KoJeOaHWsT W BOJIHBI, HPSIMOJHMHEHHOE pPACHpOCTPAaHCHUE CBETa,
OTpaXEHHEe,  TNpeloMiIeHHe, UuHTephepeHIus, Audpakuus u
MOJISIPU3ALMsl CBETA, AMCIEPCUsT CBETAa, (DOTORIEKTPHUYECKUH ekt
(potoaddekt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTeCTBEHHass UM  HCKYCCTBEHHas

PAaAOaKTUBHOCTD

OmnwuceiBaTh  W3yYeHHBIE CBOMCTBAa  BeIIeCTBA  (DJIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKHE, JICKTPUIECKYIO MPOBOJAUMOCTD Pa3ITHIHBIX
Cpel) U DJIEKTPOMAarHUTHbIE sBJIEHUS (TPOIECCHI), HCIOJIb3Ys
¢usnyeckue  BEIMUYUHBI:  DJIEKTPUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HANpsKEHUE,  AJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocth moteHnuanoB, JJC, pabota Toka, MHAYKIHS MarHHUTHOTO
nonsi, cuima Awmmepa, cwia JlopeHna, HMHIYKTHBHOCTb KaTyIIKH,
9HEprus 3MEKTPUUECKOT0 W MArHUTHOTO MOJeH, Mepuo]l M YacToTa
KoJieOaHu# B KoJieOaTEIbHOM KOHTYpE, 3apsij U CHjia TOKa B MpOIecce
TapMOHUYECKUX AJIEKTPOMArHUTHBIX KoJIeOaHuH, boxycHoe
paccTosiHHE M ONTHYECKas Cuja JIMH3BI, NPU OMUCAHUU MPAaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJB3YEMBIX BEIHYMH, HX
0003HAaYeHHUST W CIUHHIBI, YKa3blBaTh (OPMYIBI, CBS3BIBAIOIINE

JTaHHYI0 (U3MYECKYIO BEJTUUUHY C APYTUMU BETUYUHAMU




11.5

11.6

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLICCCHI, UCITIOJIb3Ys
(bmnqecxﬂe BCIIMYUHBI: CKOPOCTb JJICKTPOMATrHUTHBIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, Iepruoa
mojaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IIpH OIKMCaHUHU
IIpaBUJIbHO TPaKTOBATb q)HBquCKI/Iﬁ CMBICJI UCIIOJIB3YCMbIX BCJIMYHH,
nXx 0003HAUYCHUS H CAWHUIIBI, YKa3bIBaATb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO q)HBH‘leCKYIO BCIIMYHHY C APYI'UMHU BECINYMNHAMU, BEIYHUCIIATH

3HAYCHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TMPOLECCHl W SBICHHS, HCIOIb3YS
¢usnveckue 3aKOHBl M OPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJICOBATEIBHOTO M TMAapajUIeIbHOIO COCIUHEHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHna, 3aKOH 3JI€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO paclpOCTPAHEHUsI CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ TNPEJIOMJICHUS  CBETa, ypaBHCHHE ODWHINTEWHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS DHEPTUU, 3aKOH COXPaHEHUS
UMITYJIbCA, 3aKOH COXPAaHEHHUsS DSJEKTPUYECKOrO 3apsjia, 3aKoH
COXpPaHGHHUsI  MacCOBOIO  YHWCJA, TMOCTYyNaTtel  bopa, 3akoH
palMOaKTUBHOIO pacnaja; TMpH O3TOM pa3lin4yarh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BBHIPAKCHUE M YCIOBHUS

(rpaHuIIBI, 00IACTH) TPUMEHUMOCTH

11.7

OHpeIleJISITI) HaIpaBJICHUC BCKTOpPAa HWHAYKIHMKU MArHuTHOI'O II0JIA

MIPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

11.8

Ctpouth ¥ ONHUCHIBATH H300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pKaJioM, TOHKOW JIMH301

11.9

BBIMOMHATE SKCIIEPUMEHTHI TIO UCCIET0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUIL; MPH
sToM (dopmyaupoBaTh MpoOJeMy (3aady) W THUIIOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIIIOKEHHOTO

O60py,Z[OBaHI/I$[, MMPOBOAUTD OIIBIT U (I)OpMYJ'II/IpOBaTL BBIBOJbI

11.10

11.11

11.12

OCYHICCTBJ'I?ITI) npsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘~IGCKI/IX
BCJIMYHH, IIPU 3TOM BLI6I/IpaTB ONTUMAJIBHBIA CIIOCO0 HU3MCPCHUA U

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKHU HOTpCHIHOCTCﬁ I/IBMCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PM3MUECKUX BEJIWYHMH C HUCHOJIH30BAHUEM
NpSIMBIX ~ M3MEPEHUH; TMPU OTOM KOHCTPYHMPOBAaThb YCTAHOBKY,
¢bukcupoBaTh pe3yJiabTaThl IMOJYYEHHONW 3aBUCUMOCTH (PU3UUECKHUX
BEJIMYUH B BUJE TaOIMIl U TpadUKOB, AeNaTh BBIBOBI [0 Pe3yJIbTaTaM

HUCCICIOBaHUA

CobmomaTeh mpaBuia 0Oe30MacHOro Tpyna MpH  [POBEIECHUU




UCCIIEIOBAaHUH B paMkKax y4eOHOTO OSKCIEpPUMEHTa, YydueOHO-
UCCIIEIOBATENbCKON M MPOEKTHOM JESATENbHOCTH C HCIOJIb30BAaHHEM

WU3MEPUTENIbHBIX YCTPONCTB U 1a00OPaTOPHOTO 000PYI0BAHUS

11.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPUHIMIIBI, HA OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢du3nueckrue BeNWYUHBI B (OPMYIIBI, HEOOXOIUMBIE IS €€ PEIICHUS,
IIpOBOAUTD paC‘-IéTBI 1 OLOCHHUBATH PCAJIBHOCTD MOJJIYUYCHHOTO 3HAUYCHUA

(bu3nYecKoil BETUYNHBI

11.14

11.15

11.16

Pemarr ~ kauecTBeHHBIE  3aJauu: BBICTpAauBaTh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIEMIOUKY PACCYXKICHHM C OMOpPOil HAa M3y4eHHbIE

3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘-ICCKI/IG SABJICHUSA

Hcnonp3oBaTh mpu  pemieHud yueOHBIX 3aJad  COBpPEMEHHbBIC
MH()OPMAIIMOHHBIC TEXHOJIOTMH JUISl TIOWCKA, CTPYKTYPUPOBAHWS,
MHTEPIpETAlMd M TPEJCTABICHUS Y4eOHOH W HAyYHO-TIOMYJISIPHOM
uH(OpMAaLINY, MOJYYEHHON U3 Pa3NUYHBIX HMCTOYHHMKOB; KPUTHYECKHU
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALIUIO

OOBSCHATh MPUHIUIBI ACHCTBHUS MAaIIUH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3iuyaTh YCJIOBUSI MX O€30IMaCHOTO HCIOJIb30BAaHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBoaMTH TIpUMEpPHI BKJIAJa POCCUHCKUX M 3apYOCIKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPY’KAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

11.18

11.19

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HH 17151 o0ecriedeHns: 6e30MacHOCTH Ipu 00palleHuH ¢ nprudopamu
U TEXHUYECKUMH YCTPOHCTBAMM, MJISI COXpPAHEHUs 3[0pPOBbS U

cOOIIOICHUSI HOPM SKOJIOTMYECKOT0 MOBEJICHHUS B OKpPY Katollel cpefie

PaGorarh B rpymnme ¢ BBIIOJIHEHHUEM DPA3JIMYHBIX COLMAIbHBIX pOJIEi,
IUIAaHUpOBaTh ~ pa0OTy  Ipymmbl,  PALMOHAIBHO  pacHpeaessTh
00513aHHOCTM M IUIAHUPOBaTh JIESATENbHOCTh B  HECTaHAAPTHBIX
CUTyalUsIX, aJCKBATHO OLIEHMBAThb BKJIAJ KaXIO0r0 M3 Y4YaCTHUKOB

IPYIIIBI B PELIEHUE paccMaTpUBaeMoil MPooIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon Koxa npoBepsiemoro

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS
pa3nena Jj1eMeHTa

OU3NKA 1 METOJAbI HAYYHOI'O [IO3HAHU A

®usuka — Hayka o npupoae. Hayunbie
11 METO/Ibl IO3HAHUS OKpYy>karouiero mupa. Poib
JKCIIEpUMEHTA M TEOpPUH B  IIpolecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

MopnenupoBanue (U3MYECKUX SBICHUH H

1 npoueccoB. Hayunsie runoressl. Ouznueckue
3aKOHbl U TEOpUH. ['paHULIBI NPUMEHHUMOCTH

19 (buzmuecKux 3aKOHOB. [Tpunamn

' cootBeTcTBUs. Poinp u Mecto ¢usuku B

(hopMupOBaHUH COBPEMEHHOM HAay4YHOH

KApTUHBI Mupa, B PaKTUYECKOU

NEeITEeIbHOCTH JII0ACH

2 MEXAHUKA

KNMHEMATHUKA

Mexanuueckoe nBrxenue. OTHOCUTEIIBHOCTh
211 MeXaHn4decKoro aBmxkeHnsa. Cucrema oTcuéra.

Tpaexropus

[lepemerienue, ckopocTh (CpemHsisl CKOPOCTb,
MTHOBEHHass  CKOPOCTb) M YCKOpPEHHE
21 212 MaTepUalbHONW TOYKH, MX IMPOEKIHH Ha OCU
. CHCTEMBI KOOp/MHAT. Crnoxenne

MIEPEMELLEHUH U CII0KEHUE CKOPOCTEN

PaBHOMEpHOE U PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JBUKCHUE. I'paduxu
2.1.3 3aBUCHUMOCTH KOOpJMHAT, CKOPOCTH,
YCKOPEHUS, yTH " nepeMeIeHus

MaTepHaHBHOﬁ TOYKHU OT BPpECMCHU




2.2

2.14

2.15

2.1.6

2.1.7

CBobOomHoe mageHue. Y CKopeHrue CBOOOHOTO

magcHus

KpuBonuneiinoe jnBuxeHue. PaBHOMepHOE
JNBIDKEHUE  MaTepUaJbHOM  TOYKH  TIO
OKPYXHOCTH. YTJIOBasi CKOPOCThb, JHHEWHas
CKOpPOCTb. Ilepuon U 4yacToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

TexHuueckue YCTpOMCTBA: CIUJOMETP,
JBU)KEHUE CHApANIOB, LIEMHBIE U PEMEHHBIE
nepeaadn

IIpakTuueckue paboTHI. H3zmepenne
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIIEHUSI MEXKIY MYyTSIMH, POUIECHHBIMU
TEJIOM  3a  IIOCIENOBATEIbHBIE  PAaBHBIC
IPOMEKYTKH BPEMEHU IPU PaBHOYCKOPEHHOM
JBH)KEHUU C HAYaJbHOM CKOPOCTBHIO, PAaBHOM
Hyt0. V3yueHue NBMKEHUS 1IapuKa B BA3KOU
JKUJIKOCTU.  M3yueHuwe  JBWIKEHHS  Tela,

6p0H_IeHH01"O TOPU30OHTAJILHO

JMUHAMUKA

2.2.1

[Tpunamn OTHOCHUTEILHOCTHU T"amunes.
IlepBeiii 3akoH HbroroHa. HMHepuuanbHbie

CHUCTEMBI OTCUETA

2.2.2

2.2.3

Macca tena. Cuna. IlpuHuun cynepno3unuu

CHUJI

Bropoii 3akoH HproToHa nms MarepualbHOU
TOYKM B HWHEPUUAIBHOM CHCTEME OTCUETA
(UCO). Tpermit 3akon Herootona ans

MaTCpHaJIbHBIX TOUCK

2.2.4

2.2.5

3aKoH BCEMHUPHOI'O TATOTCHUS. Cuna TSHKeCTH.

HCpBaﬂ KOCMHUUYCCKasd CKOPOCTh. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cwia tpenusa. Cyxoe Tpenue. Cuma TpeHuUs
CKOJIbKEHUS M CWJIa  TpPEHUs  IOKOS.

Koaddumnment tpenns. Cuna conmpoTUBICHUS




IIpH ABUKCHUU TECJIa B X KUAKOCTH HUJIA T'a3C

2.2.7

2.2.8

2.2.9

[TocTynarenbHoe M BpamiaTebHOE JIBHIKEHHE
a0COJIIOTHO TBEPOTO TeJa
MOMEHT CHJIBI OTHOCHTEIIBHO OCH BpAIllCHHSI.

[Inedo cunsl. YcioBus paBHOBECUs TBEPAOIO
tena B UCO

Texunyeckne YCTpOfICTBa: INOAIIMITHUKH,

ABUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue padoThl. M3yueHue NBUKEHUS
Opycka 10 HaKJIOHHOM IUIOCKOCTH TMOJ
neiicTBueM Heckonbkux cui. HccnenoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAKOLIUX
B jaehopMupyeMol TMpyKWHE W PE3UHOBOM
oOpa3iie, OT BEIMYMHBI WX JjJeopmarium.
HccnenoBanue ycioBuid paBHOBECHS TBEPIOTO

TCJ1a, UMCIOIIECTO OCh BpalllCHUSA

2.3

3AKOHBI COXPAHEHUA B MEXAHUKE

2.3.1

NMnynsc mMarepuanbHOM TOYKH, CHUCTEMBI
MaTepHUaJIbHBIX ToueK. VMmynbc cuiasl u

HU3MCHCHHUEC UMITYJIbCA TCJIa

2.3.2

2.3.3
2.34

2.35

2.3.6

3akoH coxpaHenuss umnyiasca B HCO.
PeakTuBHOE NBMKEHNE

Pa6ora cuibl

MOo1HOCTh CHIIBI

Kunernueckas sHeprus MaTepuaJbHOW TOYKH.
Teopema 0 KNHETHYECKON PHEPTUU
[lorenumanenas odHeprus. lloreHumanbHas
SHEPIUs yIpyro ne(popMUPOBaHHOM
npyxuHsl. IloTeHunanbHass dSHeprus Tena

BOJIM3U TOBEPXHOCTH 3eMIIH

2.3.7

HOTGHHI/IaJ'IBHI)Ie N HCENOTCHIHNAJIBHBIC CHUIIHI.
CBs3b pa6OTLI HCIIOTCHIUAJIBHBIX CHJI C
U3MCHCHUCM MEXaHUYIeCKOM SHEPIrun

CHUCTCMBI TCII. 3aKkoH COXPAaHCHUA




MEXaHUYECKON YHEPTrUun

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHUS
3.9 TexHu4eckue yCTpOMCTBA: ABUKEHUE PaKeT,
- BOJIOMET, KOIIEP, IPYKUHHBINA ITUCTOJIET
[Ipaktnueckue pabotel. HM3yueHue cBs3M
23.10 CKOpPOCTEM Tel TMpu HEYNpyroM yaape.

I/ICCJ'IC,Z[OBaHI/Ie CBA3HU pa6OTBI CHJIBI C

H3MEHEHHEM MEXaHHYECKOM OHCPIUU TCJia

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA

3.1

OCHOBBI MOJIEKVJISIPHO-KMHETUYECKOU TEOPUM

311

OcHoOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPUH. BpoyHnosckoe
neuxenne. [luddysusa. Xapakrep ABMKEHUS U

BSaHMOHeﬁCTBHH HacCTull BEIICCTBa

3.1.2

Mogenu CTpoeHMsT Ta30B, KUIKOCTEH H
TBEPABIX Tel U  OOBSICHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE 3TUX MOJICIICH

3.13

3.1.4

Macca wMonekyn. KonudecTBo —BemiecTsa.
[Toctrosinnas ABoraapo

TermoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [Ilkama remneparyp Lenscus

3.15

3.16

3.1.7

Mognens  upeanpHOoro  raza.  OcHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU
TEOPHUH UJICAIIBHOIO ra3a

AbGcoumoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETUYECKOM DHEPIUU TEIUIOBOTO JBHKCHHUS
yactul rasa. [Ilkana remneparyp Kenbuna
VYpaBHenne Knanelipona — Menzaeneesa.

3akon JlaapTOHA

3.1.8

I'azoBbie 3akoHBI. M30mpo1IECCH B UAEaTbHOM
rase ¢ IOCTOSIHHBIM KOJIWYECTBOM BEIECTBA:

M30TEpMa, U30X0pa, H300apa

3.1.9

Texnuueckune YCTpOMCTBA: TEPMOMETD,

6apomeTp




3.2

3.1.10

321

3.2.2

[Ipaktuyeckne paboTsl. M3mepeHue Macchbl
BO3JyXa B KJIaCCHOM KoMHarte. Mccienosanue
3aBUCUMOCTH MEXKIy IapaMeTpPaMU COCTOSHUS

Pa3pEeIKECHHOI0 ra3a

OCHOBbI TEPMOJNMHAMMKNU

TepMmoauHamuueckass cucrema. BHyTpeHHss
SHEPTUsi TEPMOJAMHAMHYECKOM CHUCTEMBI W

CIocoObI €€ H3MEHEHNS

KonunuectBo Temnotel U paborta. BuyTpeHHnss

OHCPIUsa OAHOATOMHOI'O NACAJIIBHOI'O Ira3a

3.2.3

Buapl Temmonepenayu: TEMJIOMPOBOIHOCTD,
KOHBEKIIMsS, U3Ty4deHue. TernmoéMKocTh Tena.
VYnenbHas TeIUIOEMKOCTh BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOIICPEaauc

3.24

3.25

3.2.6

[IepBb1it 3aK0H TepmoauHaMuKU. [IpuMeHneHnne
IIEpPBOTO 3aKOHa  TEPMOJMHAMUKH K
n3onpoueccam. I'paduueckas HHTEpIIpETAIUS

paboThI Ta3a

TernoBblie MarmHbl. [IpUHIUIBL  ACHCTBUS
TEIUTOBBIX MammH. [IpeoOpa3oBaHus SHEPTHH
B TEIUOBbIX MammHax. Koaddumment
none3noro  geictBus  (manee —  KIIM)

teroBoit mamuHbl. [{ukn Kapuo u ero KI1/]

Bropoit 3aKOH TEPMOJIUHAMUKHU.
HeoOpaTtumocTs  mporeccoB B MPHPOJE.
TeruoBble JBUTATEH. OKOJIOTHYECKHE

MpOOJIEMBI TETIIIO3HEPTETUKH

3.2.7

TexHuueckue YCTPOMCTBA: JBUTaTEIb
BHYTPEHHETO Ccropasus, OBITOBOM

XOJIOAUJIBHUK, KOHAUITHUOHED

3.2.8

[IpakTuyeckue pabotsl. U3MepeHue yaenbHOH

TEIIOEMKOCTH

3.3

AT'PETATHBIE COCTOSHNW A BEILIECBA. ®A30BBIE ITEPEXO/IbI

33.1

[Tapoo6pazoBanue u koHaeHcauus. Vcnapenue




u KHUIICHHUE. VY nenbHas TEIUIoTa
napooOpazoBaHusi. 3aBUCUMOCTh TEMIIEPATYPHI

KHIICHHUA OT JaBJICHUSA

3.3.2

3.3.3

AOcCo0THAsET W OTHOCUTEIbHAs BIIAXKHOCTH

BO3ayxa. HachllieHHbI nmap

Teépnoe TeJIO. Kpucrannnueckue u
amopdHble Tena. AHU3OTPONHUS  CBOWCTB
KpHUCTAILJIOB. Kunxue KPUCTAJLIBL.

CoBpeMeHHbIE MaTepHalIbl

3.34

3.35

3.3.6

3.3.7

IInaBneHne W KpucTalUM3aUMsa. Y IeNbHAs
TerioTa mwiasiaeHus. Cyonumanus

VYpaBHeHHe TeII0BOro 6anaHca

TexHudyeckue yCTpOMCTBA: TUTPOMETP U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJIOIMH
IIOJIy4YEHUSI COBPEMEHHBIX MaTE€pPUAJIOB, B TOM
4lCJIe HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUU

IIpakTuueckue paboTHI. H3mepenne

BJIAJKHOCTH BO3ayXa

OJIEKTPOAMMHAMUKA

4.1

OJIEKTPOCTATUKA

41.1

412

413
41.4

4.1.5

Onektpuzanys Ten. DneKTpudeckui 3apsi. JBa
BUJIA DJIEKTPUUECKUX 3apsIIOB

[IpoBoaHMKHY, TUDJIEKTPUKU u
MIOJIYTIPOBOTHUKH

3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
Bsaumonericteue 3apsnoB. 3akoH Kynona
OneKTpuuecKoe moJie. Hanpsxéanocts
JJIEKTPUYECKOIO TIOJIAL. [TpuHIHN

CYNEpIIO3UIHU. JInHumn HaHpH)KéHHOCTI/I

QJICKTPHUYCCKOI'O I10JIA

4.1.6

4.1.7

PaGora cmi ANEKTPOCTATUYECKOTO  TOJIS.
Ilorenuuan. Pa3HocTh MOTEHIINAIIOB
[IpoBOIHUKKM M IHUAJIEKTPUKH B MOCTOSHHOM

QJICKTPUICCKOM II0JIC. I[I/IC-)HGKTpI/I‘ICCKaH




IpOHUIIACMOCTDb

DNEeKTPOEMKOCTb. Konpencarop.
4.1.8 DNeKTpOEMKOCTh  TUIOCKOTO  KOHJICHCATOpA.
DHeprus 3apsHKEHHOI0 KOHAEHCAaTopa
TexHuueckue  ycTpOHCTBA:  AJIEKTPOCKOI,
419 JNEKTPOMETpP, IJIEKTpOCTaTUYEeCKas 3aluTa,
o 3a3eMJICHHE AJIEKTPONPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
4110 [IpakTrueckue paboTHI. N3zmepenne

ANEKTPOEMKOCTH KOH/IEHCATOPA

4.2

NOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcaoBus CyHIICCTBOBAaHUA IOCTOAHHOI'O

4.2.1 3JEKTpUYECKOro Toka. Mctounuku Toka. Cuna
ToKa. [locTosIHHBIN TOK
4.2.2 Hanpsokenue. 3akon Oma 1715 yyacTka Lenu
423 DJEeKTPUYECKOe COIMPOTHUBIICHUE. Y IEIbHOE
o COIMPOTHUBIICHUE BEIIECTBA
424 [TocnenoBarensHOE, napasuiesbHoe,
o CMEIIaHHOE COeTMHEHHE TIPOBOTHIKOB
Pabota snexrpudeckoro Toka. 3akoH Jlxoyms
4.2.5
— Jlenua
4.2.6 MOMIHOCTD TEKTPUIECKOTO TOKA
anekTpoaBmwxkymas cuna (manee — I/C) u
427 BHYTPEHHEE CONPOTHUBIICHHE HCTOYHHKA TOKA.
o 3akoH Oma i1 TOJNHOM  (3aMKHYTOI)
anekTpuueckoi nenu. Kopotkoe 3ambikaHue
DneKTpoHHas MIPOBOJMMOCTH TBEPABIX
128 METaJUIOB.  3aBHUCHMOCTb  COIPOTHBIICHUS
o METaJIOB oT TEMIEPATYypPHI.
CBepXIpoBOIMMOCTh
429 OnekTpryecknii TOk B Bakyyme. CBOHCTBa
o ANEKTPOHHBIX MYYKOB
4.2.10 [MonynpoBonuuku. CoOOCTBEHHAs U TPUMECHAS




4211

4.2.12

MPOBOJAUMOCTb TOJYINPOBOJIHUKOB. CBONCTBA

p-n nepexoxa. [TomynpoBoIHUKOBBIE TPUOOPHI

DJIEKTPUYECKMH  TOK B DJIEKTPOJIMTAX.
DNEeKTPOIUTHYECKAS JUCCOLIAIHS.

DIIEKTPOJIN3

DIIEKTPUUYECKUI TOK B rasax.
CaMocCTOSITeIbHBIE U HECAMOCTOSITEJIbHBIN
paspsan. PaznuuHble TUIBI CaMOCTOSITENBHOTO

paspsaa. Mounnus. [1nasma

4.2.13

Texnuueckue YCTPOMCTBA: aMIIepMeTp,
BOJITMETP,  pEOCTaT, MCTOYHHUKH  TOKa,
JJIEKTPOHATPEBATEIIbHBIC puOopHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBI, TEPMOMETP
CONIPOTHUBIICHN, BaKyyMHBIN MO/,
TEPMHUCTOPHI u (doTope3nucTopsl,

HOJIprOBOIIHI/IKOBI)If/'I Auoa, raJlbBaHUKa

4.2.14

IIpakTuueckue paboTHI. N3yuenue
CMEILIaHHOTO COEAMHEHUSI PE3UCTOPOB.

N3smepenne 3OJIC wucTOYHMKA TOKa U €ro
BHYTPEHHEro comnpoTuieHus. HabOmogenue

QJICKTPOJIMN3a

11 KIIACC

Kon

paszena Koanposepsiemoro

3JIEMEHTA

IIpoBepsiemble 371eMeHThI COACPKAHNUS

4

OJIEKTPOAMHAMUKA

MATHUTHOE ITTIOJIE. SJIEKTPOMATHUTHA S UHAYKIUA

43.1

4.3

4.3.2

TlocTosHHEIE MAarHUTBHI. BsanmonelictBue

INOCTOAHHBIX MarHuTOB

MaruuTtHOE mosie. BeKkTOp MarHUTHOM WHIYKLIUH.
[IpyHnnn  cynepno3unuu. JIMHMM ~ MarHUTHOM
uHaykuud. KapThHa JMHUNA MarHUTHOW WHIYKIUU

I10J14 ITOCTOSAHHBIX MarHUTOB




MarautHoe Toje NpOBOJHMKA C TOKOM. Kaprtuna

JIMHAN  TI0JIA UIMHHOI'O IIPAMOIO0 IIPOBOAHHWKA U

4.3.3 3aMKHYTOTO KOJIBLIEBOTO IPOBOJHHUKA, KaTYIIKH C
TOKOM. OneIT Opcrena. BzaumoneiictBue
MIPOBOJHUKOB C TOKOM

434 Cuiia Amriepa, €€ MOJlyJIb M HAalpaBJIEHUE
Cuna Jlopenna, €€ Moayilb U HalpaBJiCHHE.

4.3.5 JIBrokeHue 3apspKEHHOW 4YacTUIbl B OJJHOPOJIHOM
MarauTHOM nojie. Pabota cubl Jlopenia

4.3.6 SIBieHME NEKTPOMArHUTHOM MHIYKIIMH

4.3.7 [ToTox BekTOpa MarHUTHOW MHIYKIIMH
OAC  wuHaykuuu.  3aKOH  DJIEKTPOMATrHUTHOMU

438 naaykunn dapanes
BuxpeBoe snexrpuueckoe moisie. DJC uHAYKIMU B

4.3.9 MPOBOJHUKE,  JABWXKYIIEMCA  IOCTYNaTelIbHO B
OJTHOPOJTHOM MarHUTHOM IT0JIe

4.3.10 [IpaBuso Jlenia
NunyktuBHocTh. SIBienue camounaykuuu. JC

4311 CaMOUHTYKITUI

4.3.12 OHeprus MarHUTHOTO TOJIS KaTYIIKH ¢ TOKOM

4.3.13 DNEKTPOMArHUTHOE TT0JIe
TexHudyeckne YCTPOWCTBA: TIOCTOSHHBIC MAarHUTEHI,

4.3.14 AJIEKTPOMArHUThl,  3JIEKTPOJIBUTATENb,  YCKOPUTEIN
JJIEMEHTAPHBIX YaCTHII, MHIYKIIHOHHAS I1eYb
[IpakTrueckue paboTel. M3ydeHre MarHUTHOTO TOJIS
KaTymku ¢ TokoMm. MHcciemoBanue —jaeiicTBUA

4.3.15 MIOCTOSSHHOTO ~ MarHuTa Ha paMKy C  TOKOM.
Uccnenosanue SIBIICHUS INEKTPOMArHUTHOM
WHIYKITAHA

5 KOJIEBAHU S 1 BOJIHBI
MEXAHUWYECKUE U 3JIEKTPOMATHUTHBIE KOJIEFAHUA
51 KonebarenpHast cuctema. CBOOOIHBIE KOIEOAHMUS.

5.1.1

lapmonnueckne konebanusi. Ilepuon, wactora,

aMILTUTY/a U (a3a KojaeOaHHi




5.1.2

[IpyxuHHBIA MagTHUK. MaTeMaTHYECKUN MAaATHUK

5.1.3

VYpaBHeHue rapMOHHYECKHUX KoseOaHui.
Kunematnueckoe ¥ JUHAMHYECKOE  OMNMCAHHE

KOJIEOATEIILHOTO IBUXKECHUS

5.14

5.15

5.1.6

5.1.7

5.1.8

[IpeBpamienue  3HepruM  MOpU  TAPMOHUYECKUX
KoJIeOaHUAX. CBs13b aMIUTUTYJIBI  KoJieOaHUH
WCXOJHOW BEJIMYUHBI C aMIUTUTyJaMu KojeOaHui eé

CKOPOCTH U YCKOpPEHUs

KomnebaTenbHbIii KOHTYD. CBoOoaHbIC
JIEKTPOMArHUTHBIE ~ KoJeOaHUS B HMJCATBbHOM
KojeOaTenbHOM  KOHType.  AHAJOTHS  MEXIYy
MEXaHUYECKUMHU u ANIEKTPOMarHUTHBIMU
kosnebanusamu. @opmyna Tomcona

3aKOH  COXpaHEHUs DHEPIMM B  HJICAIBHOM
KoJe0aTeIbHOM KOHTYpE

BoinyxaeHnsle Mexannueckue konebanus. Pesonanc.
Pe3onanchnas KpHUBasl. BoeinyxneHHble
ANEKTPOMArHUTHBIE KOJeOaHu .

[Iepemennbiii Tok. CHHyCOMIANbHBINA IEPEMEHHBIN

TOK.

5.19

5.1.10

5.1.11

5.1.12

MoIHOCTh TNEPEMEHHOI0 TOKa. AMIUIUTYIHOE H
JENCTBYIOIIEE 3HAUCHNUE CUJIbI TOKA U HAIIPSKEHUS

Tpancopmarop.  IlpousBoiactBo, nmepegaya U
norpeOieHne JNEKTPUYECKOU SHEPIUH.
OKOJIOTHYECKHE pUCKH npu IIPOU3BOJCTBE
JJEKTpUYEeCKON 3Hepruu. KynbTypa HMCHoOgb30BaHUsA

QJICKTPOOHCPIUU B MOBCEIHEBHOM KU3HU

Texunueckue yCTpoiicTBa: ceiicmorpad,

BJICKTpI/I‘-IeCKI/Iﬁ 3BOHOK, JIMHHUU 3JICKTpOIICpCcaaqd

[Ipaktuyeckue padotel. VcciegoBanue 3aBUCUMOCTH
neprojia MajbIX KosieGaHui rpy3a Ha HUTH OT JJIMHBI
HUTU U Maccel Ipysa. MccienoBanue mnepeMeHHOTro
TOKa B IL€NU W3 IOCIEA0BATEIIBHO COEAMHEHHBIX

KOHACHCATOpPA, KaTYIIKHU U pE3UCTOPa




5.2

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

MexaHuyeckue BOJIHBI, YCIIOBUS PACHPOCTPAHEHUSI.
[lepuon. CkopocTs pacrnpocTpaHeHHsT H  JIJIMHA

BOJIHBI. HonepeqHHe 1 IpOJO0JIbHBIC BOJIHBI

5.2.2

5.2.3

Wutepdepenyss u  audpakiuus MeXaHHYECKHX

BOJIH

3Byk. CkopocTh 3Byka. ['poMkocTh 3Byka. Bwicota

ToHa. TemOp 3ByKa

5.2.4

5.25

ONEKTPOMarHUTHHIE BOJHBL. Y CJIOBHSI H3JIy4yeHUs
JIEKTPOMArHUTHBIX BOJIH. B3aumHas opueHTanus
BeKTOpoB E, B u v B anekrpomarHuTHOW BOJHE B
BaKyyMme

CBolicTBa 2JIEKTPOMAarHUTHBIX BOJIH: OTpPa)K€HHE,

MIpesioMIIeHHE, MOJIIpU3aIus, mudpaxus,

uaTepepeniys. CKOPOCTh 3IEKTPOMArHUTHBIX BOJIH

5.2.6

5.2.7

5.2.8

[[Ikana 2JIEKTPOMAarHUTHBIX BOJIH. lIpuMmeHeHue

QJICKTPOMAruuTHLIX BOJIH B TCXHUKC U 6BITy

[TpuHIHIBI paauoCBsI3u u TEJIEBHUICHUSI.
Paguonokanus. DOneKTpOMarHUTHOE — 3arpsi3HEHUE
OKpY’Karolllen Cpebl

TexHuueckue YCTpOMCTBA: MY3bIKaJIbHbBIE
WHCTPYMEHTBI, YJIbTPAa3BYKOBas JHAarHOCTHKA B
TEXHUKE W MEAWILIMHEe, pajap, paauoNpUEMHUK,

TeJIEeBU30p, aHTeHHa, Tenedon, CBY-neun

53

OIITUKA

531

[IpsMonuHeiHOE  paclpocTpaHEHHWE  CBETa B

OAHOPOAHOM cpene. JIyu cBeTa

5.3.2

5.3.3

Otpaxenne cBera. 3aKOHBl OTPAXKEHHs CBETA.
INoctpoeHue n300paxeHHit B IFIOCKOM 3epKaie
[Ipenomnenne cBera. 3aKOHBI IIPEJIOMIIEHMSI —CBETA.

AOGCOTIOTHBIN MMOKa3aTeb MPEIOMICHUS

5.34

535

[TomrHoe BHyTpeHHee oTpaxenue. I[IpenenbHbIN yroma

TIOJIHOT'O BHYTPCHHETO OTPAKCHUA

I[I/ICHepCI/IH cBeta. Cl0XKHBIM cocTaB Oelloro CBeTa.




IIser

5.3.6

ColOuparomue ¥ paccewBarolve JHH3BL TOHKas
nuH3a. POKYCHOE PACCTOSHUE W ONTHYECKas CHIIa
TOHKOW JuH3bl. [locTpoeHne wu3o0pakeHUil B
coOMparoIUX M pacceuBarolMX JuH3ax. Dopmyna

TOHKOM JIMH3BI. Y BEJIMUCHHE, TaBacMO¢e JUH30HM

5.3.7

[Ipenensr nPUMEHUMOCTH TEOMETPUUYECKON ONTUKH

5.3.8

5.3.9

5.3.10

53.11

Wntepdepenus cBera. KorepeHTHbIE HCTOYHUKH.
VYcioBust HaOMIOAEHNUST MAKCUMYMOB 1 MUHMMYMOB B
UHTEp(HEPEHIIMOHHONW KapTHUHE OT JABYX CHH(a3HBIX

KOI¢pCHTHBIX HCTOYHHUKOB

Hudpakuus cBera. JudpakmuonHas  pemérka.
VYcnoBue HaOMIOJEHUS TJIABHBIX MAaKCHMYMOB IpH
MaJICHUU MOHOXPOMaTHYECKOTO CBeTa Ha
TUGPAKIIMOHHYIO PEHIETKY

HOHHpI/ISaHI/Iﬂ CBCTa

TexHuueckue ycTpoicTBa: OUYKH, JIyna, GoToarnmapar,
MIPOEKIIMOHHBIA anmapar, MHKPOCKOI, TEeJIECKOIl,
BOJIOKOHHAsl ~ONTUKA, JU(PAKLUMOHHASA peIéTKa,

TIOJISIPOU /T

5.3.12

[IpakTuueckne paboTel. M3MepeHue noxazaTens
npenomiieHus. MccnenoBanrue cBOWCTB N300pakeHHIA

B nuH3ax. Habmronenue aucnepcun cBeta

BJIEMEHTAI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

['paHnIBIl TPUMEHUMOCTH KJIACCUYECKOM MEXAHMKHU.

[Toctynatst TEOpUHU OTHOCHUTEILHOCTH:
61 WHBAapUAHTHOCTh MOAYJSI CKOPOCTH CBETa B BaKyyMe,
MIPUHIIATT OTHOCUTEIILHOCTH DUHINITeHHA
OTHOCHUTETBHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHHE
62 BPEMEHH U COKpAIIEHUE TTUHBI
6.3 DHeprus U UMMYIbC CBOOOIHOM YaCTHIIBI
6.4 CBsi3b Macchl C dHEpPTUel W UMIYIBCOM CBOOOIHOMU

YaCTHUIIbl. DHEPTHUS MMOKOSI CBOOOTHON YaCTHIIBI

KBAHTOBAS ®U3MKA




BJIEMEHTBLI KBAHTOBOI OIITUKH

®otonsl. Dopmyna Ilnanka cBsi3u sHEprun GoToHa C

il €ro 4acToTON. DHeprusi U UMITyJbC (OTOHA
OtkpeiTHe U uccienoBanue ¢otodddexra. OnbITH
2 A.T. CroneroBa. 3akonsl GpoTodddexra
7.1 VYpaBHenne ~ DiHmreiina  ana  porodaddexra.
L3 «Kpacnas rpanuma» ¢potodaddexra
7.14 Hasnenue ceera. OnbiTel [1.H. JIeOGenena
7.15 XHUMHUYECKOE JICVCTBUE CBETA
Texnuueckue yCTpOMCTBA: (hoTOdIEMEHT,
710 (dboTonaTuuk, conHevyHas 6aTapesi, CBETOIUOT
CTPOEHUE ATOMA
Mopnens aroma Tomcona. OnsiTel Peszepdopaa mo
7.2.1 HCCIIEA0BAHUIO CTpOeHMS aTtoMa. [InanerapHas
MOJEJb aTOMa
[Tocrynater  bopa. MWM3nydyeHne U IOIVIOLIEHHUE
(OTOHOB TIpH TEpexoie aroMa C OJHOTO YpPOBHS
122 SHepruv Ha Japyroil. Buawsl cnektpoB. Chnektp
YPOBHEW dHEPrUM aTOMa BOJAOPOAa
7.2 BonHoBele cBoucTBa uactuu. BomHbel ae bpoins.
7.2.3 Kopmyckynsipo-BostHOBOM — nyanu3M.  Judpakius
3JIEKTPOHOB HA KpHUCTAJLIaxX
CnoHraHHOe u BBIHYKJICHHOE U3IIy4eHHE.
724 Y CTpoiCTBO M MPUHIAI paboTH Ta3epa
TexHuueckne YCTPOMCTBA: CHEKTPAJbHBIA aHaIU3
725 (cmiekTpockom), 1a3ep, KBAaHTOBBIM KOMITBIOTED
IIpaktuyeckue pabotsl. HaOmronenue nmHeituaToro
7.2.6
CIeKTpa
ATOMHOE AP0
MeTob1 HAOTIOACHHS M PETUCTPAIIUU DIIEMEHTAPHBIX
7.3.1
YaCTHI]
7.3
OTtkperTue paanoaktTuBHOCTH. OnBITEI Pe3epdopma mo
7.3.2 ONpPEAENICHUI0 COCTaBa PATUOAKTHUBHOIO HU3ITYyUYEHUSI.

CaoticTBa anbda-, 6eTa-, raMmma-us3iydenus. Brnusaue




PaaAnOaKTUBHOCTH HaA JKUBBIC OPIraHU3MBbI

OTtkpbiTHE IPOTOHA U HeliTpoHa. HykiioHHas mMozenb

7.3.3 sapa [eiizenbepra — HBanenko. 3apsn sjapa.
Maccosoe unciio sapa. M3oromnsl
Anbda-pacnan. DIeKTpOHHBIA U TO3UTPOHHBIN OeTa-
7.3.4 pacnan. I'amma-u3nydeHue. 3aKOH PagUOAKTUBHOIO
pacmaga
DHeprusi CBA3M HYKJIOHOB B sipe. SInepHbIe CHIIBL
735 JHedekT macchl spa
7.3.6 S nepubie peakuuu. JleneHue u CUHTES A11€p
SAnepubii  peaktop.  TepMosiepHbIi  CHUHTE3.
7.3.7 [IpoGnemMbl U TEPCIEKTUBBI SACPHOM HHEPTETHKH.
DKOJIOTUYECKHE aCTIEKTHI SIIEPHOM SHEPTETUKA
OnemeHTapHble 4acTUIbl. OTKpbITHE IO3UTPOHA.
738 @dyHIaMeHTaTbHbIE B3aUMOICHCTBHS
TexHuuyeckue  ycTpoWcTBa:  JIO3UMETP, Kamepa
739 Bunbscona, sIepHbIi peakTop, aToMHas 6omba
[Ipaktnyeckne pabotel. MccnemoBanue  TpPEeKOB
7310 yacTuI1l (110 TOTOBBIM (hoTorpadusim)
DJIEMEHTHI ACTPOOU3UKNU
Bun 3Bé3mnoro neba. Co3Besnus, spKue 3BE3JBI,
8.1 MJIAHETHI, UX BUAMMOE JIBIKEHUE
Conneuynas cuctema. [lmaHeTsl 3eMHOW TPYIIIBL.
8.2 [TnaHeThI-TUTAaHTBI W WX CHYTHUKH, KapJIUKOBBIC
rianeTsl. Masnbie Tena CoMHEeYHOH CHCTEMBI
Connue, d¢ortochepa u armocthepa. ConHeuHas
8:3 AKTUBHOCTH
8.4 Nctounnk sueprun CoTHIA U 3BE3]T
3B&31bI, WX OCHOBHBIC XapaKTEPUCTHKH: Macca,
CBETUMOCTb, PAINYC, TeMIIEpaTypa, X B3aUMOCBS3b.
o5 JlnarpamMma «CTIEKTpPaJIbHBIA KJIACC — CBETHMOCTBY.

3BE31LI TJIABHOH ITOCIIEIOBATENBHOCTH. 3aBHCUMOCTH
«Macca — CBETUMOCTB» JJId  3BE3J  IVIABHOM

TOCIICA0BATCIIbBHOCTHU




Buyrpennee crpoenne  3BE€3a.  CoBpeMEHHBIE
8.6 IIPEACTaBIICHUS O MMPOUCXOXKAECHUH U 3Boionuy ConHLa 1

3BE31. DTanbl )KU3HU 3BE3T

Mneunsiii Ilyte — nHama ['anaktuka. CrnupanbHast
cTpykrypa ["anaktuku, pacnpeneieHue 3BE3, raza u
8.7 meute.  Ilonmoxenwe wu  aBwkenue ColHoa B
lamaktuke. Ilnockas u chepuyeckas MOICUCTEMBI

TanakTuku

Tunsl ramakTuk. PaguorasiakTuku ©W KBas3aphl.

88 YépHble ABIPHI B APAX FAJIAKTHK
Bcenennas. Pacmiupenue Beenennoii. 3akon Xa606ma.
Pazberanue ranaktuk. Bo3pact u pannyc Beenennoit,
8.9 Teopuss bonbmoro B3peiBa. Monens «ropsden
Bcenennoi». PennkroBoe usnydenue
MacmrabHast CTPYKTypa Bcenennoid.
8.10 MerarajiakTuka. Hepewménnnie pOOJIEMBI

ACTPOHOMUH




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA

» dmsuka, 10 krace/ Maxumes I'.4., Byxosnes b.b., Corckuit H.H. mox
penakmueit [TapdentreBoit H.A., AkiinonepHoe obiiecTBo «M31aTeancTBO
«ITpocsenieHue»

» ®uzuka, 11 knace/ Msxkumes I'.J1., byxosues b.b., Yapyrun B.M. niox
penakmueit [TapdentreBoit H.A., AkiinonepHoe obiiecTBo «M31aTeabcTBO
«ITpocsenienue»

METOANYECKHUE MATEPHUAJIBI JIUISA YYUTEJIA
®wusuka. 10 knacc. ba3zoBelit u yrinyonéunasiii ypoHu. [loypounsie pazpaboTku/
Caypos 0. A. Axumnonepnoe o6miectBo «M3narensctBo «lIpocBenieHue»

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET
https://m.edsoo



