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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOrO0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOCHHMsI OCHOBHOH 00pa3oBaTelbHOU Mporpammsl, npeacTtaBieHHbx 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
o0pa3oBaTeNbHbIE TPOrPAMMBI.

Copnepkanue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaHHE
€CTECTBEHHO-HAYYHOW KapTuUHBI Mupa oOydaromuxcs 10-11 kimaccoB mpu
oOy4eHHH UX (u3HMKe Ha 0230BOM YpOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxojaa. IIporpamma no ¢usuke coorBeTcTBYeT TpeboBaHusm DOI'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 M3YYEHHs] (PU3MKM HA YPOBHE CPEIHEr0 OOIIEro
o0Opa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (PU3HUKHU: JIMYHOCTHBIE,
MeTarpeIMEeTHbIC, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gu3MKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJITATHl OCBOCHMSI Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO r0JIaM 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
npuMeHeHne (U3UYECKUX 3HAHWA  OMpeieNsaeT XapakTep ©  pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IMOJIy4YeHHUsS HOBBIX MAaTE€pHalOB C 3aJlaHHBIMU CBOMCTBAMU U 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
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET 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 IKOJIOTHYECKUMU TIpoOIeMamu.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢dusuku mpeamnonaraer
3HAKOMCTBO C ITUPOKHUM KPYTOM TEXHHYECKHX M TEXHOJOTHYCCKUX TMPHIIOKCHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
COJlepKaHMs, TOCBAIIEHHBIX OKOJOTHYECKUM TMpo0jeMaM 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 SBISIOTCS (U3MUEecKue Teopuu ((popMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI PU3NUECKON TEOPUHU, POJIU (PyH/IaMEHTAIBHBIX 3aKOHOB U
NPUHITMTIOB B COBPEMCHHBIX MPEACTABICHUSAX O TPHUPOJE, TPaHMIIAX
MPUMEHUMOCTH TCOPUH, MJISI OINWCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHHA W
MIPOIIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peau3yeTcs Mpexie
BCEr0 3a CUET OpraHU3allid IKCIEPUMEHTAIBHOU IESITEIbHOCTH O00YyYarolIuXcCsl.
Jns  GazoBoro ypoBHS Kypca (U3MKM — OTO UCIOJIb30BAHUE CHUCTEMBI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB H JIAOOPaTOpHBIX padoT,
KOTOpBIE B Iporpamme 1o (usnke oObeIMHEHBI B OOMIMN CIMCOK YUYCHHYECKUX
MpakTUYecKux padoT. BeifeneHne B yka3aHHOM mepedyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIS KOHTPOJSE ¥ OIICHKHU, OCYIIECTBISICTCS  YYaCTHUKAMU
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
MPETIOKEHHBIX THTIOTE3.

bonbioe BHUMaHUWE yHaENSETCS PENICHUIO PacYETHBIX W KAueCTBCHHBIX
3agad. [lpu 3TOM s pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3aJadd C SBHO
3aJJaHHOU (PU3NUECKON MOJENBIO, TO3BOJIAIONINE TPUMEHSITh H3yYEeHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HWHTErpUpys 3HaAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCA 3a/laHUsl 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
HEe00XoaUMoOe J1abopaTopHOE OO0OpYIOBAHHME JJIS BBIMOJHEHUS YKAa3aHHBIX B
nporpamMme Mo (pU3MKe YYEHUUYECKHX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE
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 ©  MPOILECCOB, OMIUPUUECKUX U
GbyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHM.

JlaGopatopHoe 000OpyIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECTIeUMBAECTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydaromwuxcs. TemMaTH4ecKue KOMIUICKTHI
7a00paTOpHOTO OOOPY/IOBAHUSL JAOJKHBI OBITh MOCTPOEHBI Ha KOMIUJIEKCHOM
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 (opmMupoBanue HHTEpeca W CTpEMJICHUS OOYYAIONIUXCS K HAYyYHOMY
W3YYCHUIO TPUPOJIBI, Pa3BUTHE WX HMHTEIUICKTYaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS U (POpMUPOBaHUE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opmMupoBaHME HAY4YHOTO MHPOBO33PECHHS KaK pe3yibTaTa HW3Y4YEHUS
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, TCXHUKU 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, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJIEKTPOJMHAMUKY, 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 OCBOCHHE CMOCOOOB pEHICHHs pa3IUYHbIX 3aJad C SBHO 3a/laHHOM
dusznyeckoil Monenbplo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHMMAaHHE (U3NYECKUX OCHOB M MPHUHILIMIIOB JEUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHHS HA OKPYXKAIOUIYIO
cpeny;

e OBJIAJICHUE METOJIaMH CAMOCTOSITEIFHOTO TUTAHUPOBAHMS W TPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIN3a W HHTEpIpeTanuu UHGOpMaINH,
OIIpEIEeNICHUS IOCTOBEPHOCTH MOJYUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUHM JJI1 Pa3BUTUSI YMEHHUM MPOEKTHO-UCCIIEI0BATEIbCKOMH,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEIHEr0 OOIIEro
oOpazoBanus orBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraemerii B mporpamMmme 1o (¢U3MKE TMEpeueHb J1a0OpaTOPHBIX H
NPAKTHUECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENh JElaeT BBIOOP
NPOBEJCHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUSA

®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 TEOPUH. I'paHUIBI IPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u Mecto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B IPAKTUYECKOU IEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U 1IUQPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABMKeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcu€ra. Tpaekropus.

[Tepemeliienne, CKOpOCTh (CpeaHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKHM, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMeneHui 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.

KpuBonuHeitHoe  aBvkeHUE. [IBUKEHHE  MaTepUAIBHOM TOYKH MO
OKPYKHOCTHU C MOCTOSSHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAs
ckopoctk. [lepuon u wactora obparieHus. LleHTpocTpeMUTENBHOE YCKOPEHHE.

TexHuyecknue yCTpOIICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBIDKCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnrogenue aBukeHUs Tena, OPOIIEHHOTO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO JABMKEHHUS C LEIBIO ONPENAEICHUS] 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.

N3yyeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmnes.  IlepBbid  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl 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: CKOJIbKEHUS U cuiia TpeHus nokosa. Koaddumument tpenus.
Cuiia conpOTUBIIEHUS MPU IBU)KEHUU TEJa B KUJIKOCTH UIIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE JIBHKEHHE a0COJIFOTHO TBEPAOrO Tea.

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

TexHudeckrue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: IOAUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpPUUU.

CpaBHeHUE MacC B3aMMOJICHCTBYIOIINX TE.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTte. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

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 YIPYTOCTH, BO3HUKAIOIIMX B NPYXKUHE U
pEe3rHOBOM 00paslie, OT UX AepopMalu.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynec MarepuallbHOM TOYKM (Teda), CUCTEMbl MaTEpUAbHBIX TOYEK.
HMiiynbC cuiibl 1 U3MEHEHHME HMITYJIbCa TEJA. 3aKOH COXPAHEHUS HMMITYJIbCa.
PeaxtrnBHOE BMXEHUE.

Pa6oTta cuibl. MOLTHOCTh CUJIBL.

Kunernueckass 3Heprusi MarepuanbHOW TOUku. Teopema 00 W3MEHEHUH
KMHETUYECKOU DHEPTUU.

IloreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs yIpyro
neopmMupoBaHHOM — npykuHbl.  [loTeHuManeHas  SHeprust Tena  BOJIU3U
ITOBEPXHOCTH 3€MJIH.

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

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE INPUMEHEHUE: BOLOMET, KOMED,
IIPY>KUHHBIM [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

[lepexoq NOTEHIMATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yjaapa C MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHWYECKOH SHEPIuu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paznen 3. MogekyasipHasi pu3nka 1 TEePMOJAMHAMHUKA

Tema 1. Ocrosbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenHue. Juddys3usa. Xapaktep ABUKEHUS W
B3aUMOJICMCTBUSI YaCTUI[ BelecTBa. MOJENIU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPIBIX TEJT U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3Mepsl MoJiekyi. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkana temnepartyp
Llenbcus.



Mopens  uneanmpHoro raza. OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpPHHM HACAIbHOrO raza. AOCONIOTHas TeMIliepaTypa Kak Mepa
CpEIHEN KWHETUYECKOW HSHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACaNbHOM I'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEl, JOKa3bIBalOIIME JTUCKPETHOE CTPOEHHE BeIlecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCIUHEHUM.

OneIThl 10 MU PY3UN )KUIAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita IlTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYyILIECTBOBAaHUE MEXMOJIEKYJIIIPHOTO
B3aUMOJCHUCTBU.

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

OnbITel, WUIIOCTPUPYIOIINE YPABHEHWUE COCTOSHHS HACAIBHOTO Trasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccenmenoBanre 3aBUCMMOCTH MEXAY MAPAMETPAMU COCTOSHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMmoauHamMuueckass cucrema. BHYTpeHHSs SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHeHus. KonnuectBo TemnoTsl U padbota. BHyTpeHHss
DHEpPrus.  OJHOATOMHOIO  MJAEAJbHOrO  rasa. Buaesl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIUS, U3JIydeHHUE. Y IeJIbHAS TEIUIOEMKOCTD BELIECTBA.
KosmmuecTBo TemnoTsl pu Tenionepesaye.

[lonatue 00 agmabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaMm. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepmoguHamMuku. HeoOpaTuMocTh MpoIieccoB B MPUPO/IE.

TemnoBble  MamuHbl.  [IpuHOUMNIBI  OEUCTBHUS ~ TEIUIOBBIX  MAallMH.
[IpeoOpazoBanusi ’HEPrUM B TEIUIOBBIX MamuHax. KosduuueHT mnose3Horo
nerictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodpduumMeHT MOIe3HOTro
NEeHCTBUS. DKOJIOTUYECKUE TPOOIEMBI TEIIIOIHEPTETHKHY.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW HSHEpPrHM Teja MPU COBEPIICHHH PaOOTHI: BBUIET
npoOku W3 OyTBUTIKM MO NEUCTBHEM CXKAaTOTO BO3/ayXa, HarpeBanuwe 3>¢pupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Teja Npu Terionepeaaye.

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

Mopenu napoBoil TypOUHBI, JBUTATENSI BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecamnuvie cocmoanusn eeuyecmea. @azoevie nepexoonl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTENIbHASL BJIAXKHOCTh BO3Ayxa. HacelllleHHBbIA map. YaelbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYpPhl KUTIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdHble Tena. AHU30TPONHS CBOWCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUcTayum3anus. Y AefbHas TerioTa miasienus. Cyonumarusi.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue YyCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
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 HarpeBaHus U MiaBJIeHUsT KPUCTAUIMUECKOTO BEIEeCTBA.

JleMOHCTpanusi KpUCTaJIOB.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3mepenre OTHOCUTETLHON BIIaXKHOCTU BO3AYXa.

Paznea 4. JaekrpoanHamMuka
Tema 1. Inexkmpocmamuxa
DnekTpu3anmsl Tel. ODJEKTpUUEeCKuil 3apsia. JlBa BHIAa JJIEKTPUUYECKHUX
3apsaaoB. [IpOBOJHUKH, AUAJIEKTPUKU M TMOJYNPOBOJAHHUKU. 3aKOH COXpPAaHEHHUS
AIIEKTPUYECKOTO 3apsija.
BszaumopeiictBue 3apanoB. 3akoH Kyiiona. TodeuyHbli 2IEKTPUYECKUI 3apsi.
Onekrpuyeckoe rmone. Hampsok€HHOCTH  anekTpuueckoro modis.  [IpuHnun



CYyNEPHO3ULUNA DINEKTPUUYECKUX Toyeil. JIMHNKM HanpsyKEHHOCTU 3JIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOMHMKM M JUAINEKTPUKU B DBJIEKTPOCTATUYECKOM IIOJIE.
JlvanexkTpryeckasi MpOHULIAEMOCTb.

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

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIIEKTPOMETpP, DOJCKTPOCTaTHUECKas 3allluTa, 3a3€MJICHHE DJIEKTPONPUOOPOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN annapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII IEUCTBUS AJIEKTPOMETPA.

B3auMopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B IIEKTPOCTATUYECKOM I10JI€E.

DneKTpocTaTuuecKas 3aiuTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM II0JIE.

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

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

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

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

Hanpsbxkenue. 3akon OMa 17151 y4acTKa Lenu.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COEINHEHUE TIPOBOIHUKOB.

Pabora oamekTpumyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomtHOCTh
AIIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAA CUJIa M BHYTPEHHEE CONPOTUBICHUE HMCTOYHHMKA TOKA.
3akoH Oma 1 MOJHOM (3aMKHYTO#) 25iekTpudeckoi 1enu. KopoTkoe 3aMbIkaHueE.

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

DnexkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKMY. CobcTBeHHas U IIpUMECHast IIPOBOJANMOCTh
noJIynnpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJIMUTOB.
DNEKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.



DOnekTpuyeckuii ToK B ra3zax. CamMoCTOSTENbHBIA M HECAMOCTOSTEIbHBIH
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpPONMCTBA M TNPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBIN TUOI,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYTIPOBOAHUKOBBIN IHO/, FralbBaHUKA.

Jlemoncmpayuu

M3mepenre CUiTbl TOKA U HANIPSKEHUS.

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

CMelaHHOE COEeIMHEHNE ITPOBOIHUKOB.

[IpsMoe wu3MepeHue >SIEKTPOABWXKYIIEH cuibl. KopoTkoe 3aMblKaHHUe
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

HckpoBo# paspsii U MPOBOJAMMOCTE BO3/1yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYILIEH CUIIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextpoiusa.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 10 Kiacce OCyLIECTBISETCS C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTUKH,
OMONOTHY, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (pakT, rumotesa, (puanyeckas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHUE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUus,
napabosa, runepOosna, ux rpauKu U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupoje, auddysusi, ocMoc,
TETIOOOMEH JKUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIauH, TEIJIOBOS PaBHOBECHE),
AIEKTPUUECKUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE 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 JApPYTHe€), JIBUraTeilb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIBLHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
NOJIYYEHUS] COBPEMEHHBIX MAaTEpUaJOB, B TOM YHCIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH IIPUHTED, 3JIEKTPOHArpeBaTEIbHBIC puOOPHI,
AJIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBAHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKAa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTtossHHble  MarauThl.  B3aumMojeiicTBHE  MOCTOSHHBIX  MarHUTOB.
MarautHoe mone. Bektop MarHuTHOM wuHAyKuuu. [IpuHUIMN Cynepro3uiuu
MarHUTHBIX MoJiek. JIMHMU MarHuTHOM MHAYKUMU. KapThHa JMHUA MarHUTHOM
WHYKIIH T0JISI TOCTOSIHHBIX MarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa JIWMHUN WHIYKIWH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBIIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKoM. OnbIT Dpcreaa. BzanmoaelicTBre TpOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

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

SBneHue DNEKTPOMArHUTHOW MWHAYKOMU. [IOTOK BekTOpa MAarHUTHOU
MHAYKIAK. OJIEKTPOABIKYIIAs CUjla HWHAYKIUM. 3aKOH JJIEKTPOMAarHWTHOU
nHaykuuu dapazes.

BuxpeBoe nsnexkrpuyeckoe moje. IDICKTPOABWXKYIIAS CHJIA HHAYKIAH B
ITPOBOJIHHUKE, IBUKYIIEMCS MTOCTYIIATENBHO B OJHOPOAHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh.  SIBJ€HHME CAMOMHIYKIMU. OJIEKTPOABMXKYIIAs CHJIA
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISl KATYIIIKHA C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHndeckue yCTPOMCTBA W IPAKTHUYECKOE MPUMEHEHUE: IMOCTOSHHbBIC
MAarHUThl, BJEKTPOMArHUTHI, SJICKTPOJBHUIATEIb, YCKOPUTEINU 3JIEMEHTAPHBIX
YaCTHUI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TTOJISL.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

JewnctBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMAarHUTHON WHTYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJICKTPOJABUKYIIEH CHIIBI UHIYKIHU OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO IIOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue necTBUA NOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIHAH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMaZHUMHbIE KONE0AHUA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonnyeckue konedanus. Ilepuoa, wactora, ammmryga v (aza xoneOaHUM.
[Ipy>XHHBIN MasTHUK. MareMaTH4eCKUii MasATHUK. Y PABHEHHE T'apMOHUYECKHUX
koJiebanuii. [IpeBpaiiienre HEpPrun Mpyu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATBHOM KOJeOaTeIbHOM KOHType. AHAJOTusi MEXIy MEXaHHYECKUMH U
ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUM B UJEATBHOM KO0JI€OATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KojeOaHusX. BrIHYX€HHbIE MEXaHUUECKUE
kosie0anus. Pezonanc. BbIHy X 1€HHbIE 3JIEKTPOMarHUTHBIE KOJICOaHMSL.

[lepemennbiii  TOK. CUHYyCOMAAQIbHBIM TEPEMEHHBIA TOK. MOIIHOCTD
MIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUICCKOM
DHEPrur. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
VCIIOJIb30BaHUS AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, TEHEPATOP MEPEMEHHOT0O TOKA, TMHUU IJIEKTpONEpeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojaeOaTenbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTEeMaTUYECKU MASITHUK).



HaOmronenue 3aryxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIeOaHusI.

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

Pe3onanc mnpu mocCienoBaTeIbHOM COCIMHEHUU PE3UCTOPa, KaTYIIKH
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TUHUYU AIEKTPOIEPEaayuH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanue 3aBUCUMOCTH TEpUOJa MaJbIX KoJieOaHUI Ipy3a Ha HUTH OT
JUIMHBI HUTU U MacChl Ipy3a.

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

Tema 2. Mexanuueckue u 31eKmpoOMazHuUNHble 60JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyMHA BoJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u uppakuus MEXaHUIECKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenTtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHUE, MpeoMIIeHUe, NoJsapusanus, Judpakius,
untepdepenius. CKoOpocTh JEKTPOMArHUTHBIX 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, YJIbTPAa3BYKOBasi JUArHOCTMKA B TEXHUKE U MEAMIIMHE, paaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHHUE TOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Komne0Gmromeecs Te10 kKak UCTOYHUK 3BYKa.

HabGmronenune oTpakeHus M MPEIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOmronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KoJeOaHUM.



HccnenoBanne  CBOMCTB ~ AJEKTPOMAarHUTHBIX — BOJIH: OTpPaKEHHUE,
pesioMJIeHUE, MoJspu3anus, Tudpakiuus, uHTephepeHITus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pPacHpOCTpaHEHUE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOUHUK CBETA.

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

[Tpenomnenue cBera. 3aKOHBI MIPETOMIICHUS CBETA. AOCOIOTHBIN MTOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa IOJHOTO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus cseta. CiioxkHbIi cocTaB Oenoro ceera. LIBer.

Cobupatonie u pacceuBaromve JuH3bl. ToHkasg nuH3a. DoKycHOe
pacCTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolmx U paccerBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

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

Hudpakuus cBera. JudpakuuonHas pemétka. YcaoBuUe HaOMIOACHUS
IJIABHBIX ~MAakKCHMyMOB TIpM  IAJE€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(PPaAKIIUOHHYIO PEIIETKY.

[Tonspuzamnus ceera.

TexHuuecKkue YyCTpONCTBa M MPAKTHUYECKOE NPUMEHEHHE: OYKH, JIyla,
¢doToanmnapar, NPOEKIMOHHBIN ammapaTr, MUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITUKA, AUPPAKIIMOHHAS PELIETKA, OISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEJOMIICHHE CBETa.
OnTuyeckue mpruodopHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHre. Mojiesb CBETOBOAA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Mogenn MUKpPOCKOIIa, TEJIECKOIIA.

HaOmronenue natepdepeHinm ceera.

Hab6mronenune nudpaxium ceera.

HabGmronenne nucnepcuu cBera.

[Tonydyenue cekTpa ¢ mMOMOIIbIO TPU3MBI.

[Tonydyenue criekTpa ¢ MOMOIIbIO AUGPAKIUOHHON PEIIETKH.

HabGntonenue nonsipusaluu cBeTa.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul



N3MepeHnue nokaszaress NpesioMIICHUS CTEKIIA.
HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUHM OTHOCUTEILHOCTH

['paHnnBl  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHuku.  IlocTymaTel
CIEUHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHH M COKpAICHHUE
JUIVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs3b MacChl C JHEPrUer U UMITYJILCOM PEIATUBUCTCKON YaCTULIBI. DHEPTUS
ITOKOS.

Paznen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [Inanka cBsizu 3HEpruu (OTOHA C €r0 YACTOTON. DHEPrus
U UMITyJbC (POTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3akoHBI
dotorpdexra. YpaBuenue DiHmTeitHa 11 poTodpdexra. «KpacHasd rpaHuna»
dbotorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE IPUMEHEHHE: (HOTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®doTo3dQdeKT HAa YyCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

Ceeroauo.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[ImanerapHas mogmenp aroma. llocrynater bopa. U3nydyenue u moriomieHue
(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 BBIHYKJICHHOE U3JTyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnroneHue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKpbITHE
paguoakTuBHOCTH.  OmbITel  Pesepdopma  mo  ompenmeneHWio  cocTaBa
paanoakTuBHOrOo u3nydyeHus. CpoiictBa anbda-, Oera-, TaMMa-U3ITy4YEHUS.
BinsiHue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

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

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacnaa. ['amma-
U3IIy4deHHE. 3aKOH PAaIMOAKTUBHOIO paclaja.

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. DKOJOTUYECKUE ACTIEKTHI AIEPHON SHEPTETHUKHU.

DneMeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHLI.

@dyHaMeHTalbHbIe B3aUMOAEHCTBUA. EAMHCTBO pU3nyecKoil KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBa M NMPAKTHYECKOE NMPUMEHEHUE: TO3UMETD, Kamepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHL.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgen 8. JieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otamnbl pa3BuTHs actpoHomuu. [IpukiagHoe U MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMH.

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

ComnHeunas cucTema.

Connne. ConHeuHast akTUBHOCTh. Mctounuk sHeprum ComnHI@ U 3BE3.
3BE3/7IbI, X OCHOBHBIE XapaKTEpUCTUKHU. JluarpamMma «CHEKTpalbHBIM KilacC —
CBETUMOCTB». 3BE31BI TJIaBHOHM ITOCIIEAOBATEILHOCTH. 3aBHCHMOCTH «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM IOCJENOBAaTEIbHOCTH. BHYyTpeHHee cTpoeHue



3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIa U
3BE3]1. DTanbl )KU3HU 3BE3I.

Mineunbiii I[lyte — nHama I'amaktuka. [lonoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u xkBaszapbl. YEpHbIE IBIPHI B sApax
raJaKTHUK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06a. Pa3beranue rajnakTuk.
Teopus bonpiioro B3peiBa. PemkToBOE M3IIyUeHHUE.

Maciirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMUM.

Yuenuueckue nabniooenus

HaGmronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPe/IeNICHUs MOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be31si CEBEPHOIO MOIYIIAPHS U IPKUE 3BE3/BI.

Hab6mnronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maronee MOBTOPEeHUE

Ponb Qu3uku ©u acTpOHOMHMM B SKOHOMHUYECKOW, TEXHOJOTUYECKOH,
COLIMAJIBHON M ATUYECKOU cepax nesTeIbHOCTH YeIOBeKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOUN HAyYHOH KapTUHE MHPA, POJIb (PU3HUECKOU TEOPUHU
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpPA, MECTO
bu3nYecKoil KapTUHBI MHpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBJICHUH O TIPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHA B 11 kiacce ocylecTBIsieTCs C
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3C€M C KypcamMH MaTE€MAaTHKH,
OWoNoTHU, XUMHUH, TeoTpaduu U TEXHOJIOTHH.

Meocnpeomemuvie nowsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAY4YHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumnore3a, (unyueckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOJICHHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJIETh, U3BMEPECHHUE.

Mamemamuxa: pewIEHHWE CHUCTEMBl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
GyHKIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPBl M MX MPOEKUWH HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (GYHKIMH, MPU3HAKK TMOJ00US TPEYTrOJbHUKOB,
ompeiesIeHne IOIAAU TUIOCKUX (GUTyp U 00BbEMA TElL.

buonoeus: »nextpuueckue SBICHUS B JKHBOW MpUpOJE, KoyieOaTeabHbIC
JBUKEHHS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOMU IPUPOAE, NECUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJLUIMYECKAsI CTPYKTypa TBEPIABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKOW PpEIIETKH, CHEKTpaIbHBIN
aHaus.



l'eocpaghusi:  MarHuTHBIE TIONMOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJCKaA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTpOIEpeaady, TE€HEpaTop IEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENIb, WHAYKIHOHHAS I1€Yb, pajap, PaauONpPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHoro mpeamera «®Pu3nka» Ha YPOBHE CpPEIHEro OOIIEero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yIbTaThl OCBOCHHS y4eOHOTO TpeaMeTa «DPu3nKay AOHKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaromuXxcsi PYKOBOJICTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEW MO3UIMEN JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0O0IIEeCTBa, PACIIUPEHUE KU3ZHEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaanu3ali OCHOBHBIX HAIPaBICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

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

NPUHATHE  TPATULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYHKO JIESITEIIBHOCTh B MHTEpPECAX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3alIliy;

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

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOH UICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHHWE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHXKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIFOYAsl 3CTETUKY Hay4YHOTO TBOPYECTBA,
NpUCYIIEro (PU3nYecKol HayKe;



5) TpyA0BOr0o BOCIIHTAHUSI:

WHTEpPEC K Pa3IMYHBIM cdepaMm npodhecCHOoHANbHOU AESTEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTb U CIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
(bU3UKY HA TIPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rNYecKOTro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbI, OCO3HAHHE TJIOOAIBHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICICTBUM B OKPYKAIOIIEH CpeJIe Ha OCHOBE
3HAHUS LeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpEeHUE ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HaImpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

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

OCO3HAHHUE IIEHHOCTH HAy4YHOU [EATEIbHOCTH, TOTOBHOCTH B IMPOIECCE
u3ydyeHus: (U3UKU  OCYIIECTBJISITH  MPOEKTHYID U HCCIEI0BATEIIbCKYIO
JEATEeIbHOCTh MHANBUIYATIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIe YHUBEPCAJIbHbBIE YUeOHbIe /1eiicCTBUS
ba3zoBble 1ornyeckue AecTBUS:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpENENATh 1eNIM JACSITENIbHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUU HX
JIOCTHKEHUS,
BBEISIBIIATH  3aKOHOMEPHOCTH W  TPOTHUBOPEYHMsI B  paccMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarbiBaTh IUIAH PEIICHUS MPOOJEMbl ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHaTbHBIX M HEMATEPUATLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbBHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IEJIIM, OLICHUBATh PUCKH TIOCIICACTBUIN ACATEIHHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSAX  PEaJbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
ba3oBble ucciaenoBare/bCKue 1eCTBUA:
BJIAJ€Th HAy4YHOW TEPMUHOJIOTUEH, KIIIOUEBBIMH MOHATUSIMH U METOJaMU
(bu3nYeCcKO HAYKH;



BJIAJIETh HaBbIKAMU y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHOMN ESITeIbHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METO/IOB pelIeHusl 3ajiay (U3MYECKOrOo COJIepKaHUsl, TPUMEHEHHUIO Pa3IUYHBIX
METO/I0B [TO3HAHHS;

BJIAJETh BHUJAMH JEATEIBHOCTH IO IMIOJYYEHUIO HOBOIO 3HAHUS, €ro
WHTEpHIpETallui, MPeoOpa3oBaHUI0 W MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX
CUTYalUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBIISATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUTh APTYMEHTHI ISl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

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

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

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

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

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

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

Pa6ora ¢ unpopmaunmeii:

BJIAJ€Th HABBIKAMHU MOJy4YeHUS HHPOpManuu (U3HMYECKOTO COAEpPKaHUS U3
VMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOHMCK, aHaJM3,
CUCTEMAaTH3alUI0 U WHTEPIPETAlNni0 MHPOPMALMU pPa3IMYHBIX BUIOB U (opm
IpECTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh  CPEACTBA  MH(DPOPMAIMOHHBIX M  KOMMYHUKAI[MOHHBIX
TEXHOJOTMI B pElIEHUMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3al[MOHHBIX
3aady  C CcoOMofcHHEeM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pPECcypcocOepexeHHs, TMpaBOBBIX M  OTUYECKUX HOPM, HOpPM
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.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:
OCYILIECTBIIAThH OOIIEHNE HA YpOKax (PU3UKHU U BO BHEYPOUHOU JIEATENBHOCTH;
pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
A3bIKOBBIX CPE/ICTB;

MIOHMMATh U HMCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
paboTHI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWCTBHI C Y4E€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOT0 YJIEHA KOJUJIEKTUBA;

NPUHAMATh 1M  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacmpenenartb poid ¢ y4€TOM MHEHHH Y4YaCTHHKOB, OOCYXIaTh pPE3yJbTaThl
COBMECTHOM padoThI;

OLICHUBATh KauyeCTBO CBOEr0 BKJIAJa M KaXJOI0 yYaCTHUKA KOMAaHIBI B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiarartb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

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

PerynsiTuBHbIE YHHBepcaJbHbIe yueOHbIe NeiCTBHSA
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBIIATh MO3HABATEJIbHYIO JAESITENbHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIHO COCTABJISITh IUIAH PEIICHUS PACYETHBIX M KAaYECTBEHHBIX
3aJa4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHU;

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 MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO 3pYIHUIMH B 001acTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIHTATOB IIEJISIM;

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

UCIIOJIb30BaTh MPHUEMBI PeIIEKCHH ISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pelieHus;



YMETb OLEHUBATH PUCKHM W CBOEBPEMEHHO INPHUHHUMATh PEIICHHS IO HX
CHIKCHMUIO;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E peE3yJbTaTOB
NEATEIbHOCTH;

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AHAIN3E pPE3yJbTaTOB
NEATEIbHOCTH;

npuU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mpouecce nOCTHMXKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHUS IMPOTIPAMMEBI
no (QusuKe A8 YPOBHS CpeiHero oOmero ooOpa3oBaHus y OOyYarOIIUXCS
COBEPLICHCTBYETCS HMOLMOHAIBHBIN UHTEIUICKT, IIPEAII0JIAraro Ui
c(OpMUPOBAHHOCTD:

CaMOCO3HaHMsl, BKIIFOUAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE 3MOLIMOHATIBHOE
COCTOSIHUE, BUETh HANPABIECHUS PA3BUTHUS COOCTBEHHOW AMOIIMOHAIIBLHON CeEpHI,
OBITh YBEPEHHBIM B Ce0€;

CaMOPETYJIMPOBaHUs, BKIIOYAIOLIEIO0 CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IOBEACHHME, CIIOCOOHOCTb aJalTUPOBaThcid K
AMOIIMOHAJIEHBIM U3MEHEHHSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEW CTPEMIIEHUE K JTOCTHKECHUIO LIENIH U
yCIexy, ONTUMM3M, WHULIMATUBHOCTb, YMEHHUE ACHCTBOBATb MCXOIS U3 CBOUX
BO3MOKHOCTEH;

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

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUINX CIOCOOHOCTh BBICTPAauBaTh OTHOILICHUS
C IpYTUMH JIFOJbMH, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peniaTb KOH(PIUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh HA MpUMEpax Pojb U MeCcTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YyHOW KapTHUHBI MHpA, B PA3BUTUH COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B TPAKTUYECKOM JEATEIIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHaibHas TOYKa, MHEPIIMAIbHAs CHCTeMa OTCUETa, abCOMIOTHO TBEPOE TEIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHHUS ra30B, )KUJAKOCTEW W TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKU 3apsijl PU pPelIeHnn (PU3NIECKux 3aj1ad;

pacrno3HaBaTh (pU3MUECKHUE SIBJICHUS (IPOLECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U



ANEKTPOJUHAMUKHM:  PaBHOMEPHOE U  PABHOYCKOPEHHOE  MPSMOJIMHEHHOE
JBIDKEHUE, CBOOOJHOE TMajJeHue TeJ, IABUKEHUE 10 OKPYKHOCTH, WHEPIHS,
B3aumojelicTeue Ten, 1uddys3us, OPOYHOBCKOE IBMKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT TTPU HArpEeBaHUH (OXJIAXKICHUH ), TETLIOBOEC
paBHOBecHE, UCMApEHUE, KOHACHCAIMS, IUIABJICHWE, KPUCTAUIA3AIUs, KUTICHUE,
BJIQYKHOCTh BO3/lyXa, MMOBBIIICHHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXKIY I[apaMeTpaMu COCTOSIHUS Ta3a B HM30MpOlieccax,
AJIEKTpU3aIUs TeJl, B3aUMOJEHCTBUE 3aps/I0B;

ONMKCHIBATh MEXAHWUYECKOE JIBIDKCHHE, WCIIONB3YS (DU3UUCCKUE BEITNYMHBI:
KOOpAMHATa, MyTh, MEpPEMENIEHUEe, CKOPOCTb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeJla, KUHETUYeCKasi YHEeprusi, MOTCHIIMAIbHAS DHEPrusi, MEeXaHHUecKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWUM MPABUIBHO TPaKTOBAThH
(GU3MYECKUIl CMBICT HCIOJB3YeMBIX BEIMYHMH, WX OO0O3HAYCHHUS W CIWHUIIHI,
HaXOJUTh (OPMYJIBI, CBSA3BIBAIONINE MAaHHYIO (M3UYECKYIO BEIMYHUHY C APYTHMHU
BEJTMYMHAMU;

ONKCHIBATh M3YUYEHHBIC TEIUIOBBIE CBOMCTBA TEJN U TEIJIOBBIC SBJICHMUS,
UCTIONIb3Yysl (DU3MYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHsis
KHHETHYECKas SHEPIHs XaOTHYECKOTO JIBIKCHUS MOJICKYJI, CpEIHEKBaApaTHIHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padoTta rasa,
KOO (PUIIMEHT TMONEe3HOTO JACUCTBHUS TEIUIOBOTO JIBUTATENsl; TPH OMUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCTOJIB3YEMbIX BEIUYUH, WX
0o0O3HAUEHUsS W EAWHMIIBI, HAXOAUTh (OPMYJIBI, CBS3bIBAIOIINE JaHHYIO
(GU3UYECKYO BETMYUHY C IPYTUMH BEIIMUNHAM;

OIHMCHIBATh U3YYCHHBIE JICKTPUYCCKUE CBOMCTBA BEIIECTBA M DJICKTPUUSCKHEC
sBJICHUsI (ITPOLIECCHI), UCTIONB3Ys (PU3UUYECKHE BEIWYMHBI: DICKTPUUECKUN 3apsij,
IEKTPUUECKOE TM0JIe, HAMPSKEHHOCTD TOJISA, MOTEHIMAN, PA3HOCTh MOTEHIIMAJIOB,
IpU ONHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUA CMBICT HCIOJIB3yEeMbBIX
BEJIMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTaHHYI0 (U3UYECKYIO BEJIUYHUHY C APYTUMH BEIMUYUHAMU,

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJB3YS (PU3MUECKHE
3aKOHBI W TIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HetoToHA,
3aKOH COXpaHEHUsS MEXaHMYECKOW DHEPrHH, 3aKOH COXpPaHCHUS WMITYJIbCa,
MPUHITUI CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABHS WHEPIUATBHBIX CHCTEM
0TCcuéTa, MOJIEKYISIPHO-KMHETHUYECKYI0 TEOPUI0 CTPOCHHUS BEIIEeCTBa, Ta30BbIE
3aKOHBI, CBA3b CPEIHEH KMHETHYECKOW SHEPTHH TEIUIOBOTO JBUKCHUS MOJICKYT C
aOCOJIFOTHOUM TeMmepaTypoH, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIIEKTPUYECKOTO 3apsifa, 3akoH KyloHa, mpu HSTOM pasinyarh CJIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BHIPAKECHHUE W YCIIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIE TMPUHIMIBI JCHCTBUS MAalllMH, NOPUOOPOB H
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MTOBCEIHEBHOM KU3HH;

BBIMIOJHATh AKCIEPUMEHTHI IO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU U
IPOLIECCOB C HCIIOJIb30BAHUEM MPSAMBIX UM KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopmynupoBath MpodlieMy/3aiadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MpPEIIONKEHHOTO OOOpYIOBaHUSA, IMPOBOJIUTH OMBIT U
(GbopMyIHpPOBATh BHIBOIHI,

OCYULIECTBJIATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYHH, IPU
TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHUS U HCIONb30BaTh HW3BECTHHIC
METO/IbI OLICHKHU MTOTPEIIHOCTEN N3MEPEHHU;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIy  (QU3NYECKUMHU  BEJIUYMHAMH  C
UCIIOJIb30BAaHUEM TNPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY,
(UKCUpOBATh pE3yNbTaThl IMOJTYYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEIMYMH B
BUJIE TaOnMIl U rpauKoOB, AeJaTh BBIBOABI IO pe3yJibTaTaM HCCIIEA0BAHNUS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpHU MPOBEIECHUM HCCIEIOBaHUM B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U IPOEKTHOM
NEeATEIbHOCTH C MCIOJIb30BAHMEM H3MEPUTENBHBIX YCTPONCTB M JAOOPATOPHOTO
000opy10BaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCIOJIB3YS (PU3MUECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUSA 331a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXoAUMbIe NJisi €€ PEelIeHUs, TPOBOAUTh PACUYEThl M OLICHUBATh PEaJIbHOCTD
MOJIy4YEeHHOTO 3HAYeHUS (PU3UYECKON BEJIMYUHBI;

penaTh KaueCTBEHHBIE 3aa4l: BBICTPAUBATh JIOTUYECKH HETPOTHBOPEUUBYIO
LEMOYKY PACCYXKACHUN C ONOPOM HAa H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznyeckue sBICHUS,

UCIIOJIb30BaTh  MpPU  PEIIEHWH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUN
U TIPEJICTABJICHUS YICOHOW W HAYYHO-TIOMYJISIPHON MHGPOPMAIMH, TTOTYIYECHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAJTU3UPOBATh MOJIydaeMyto HH(POPMAILIHUIO;

PUBOAUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, OOBACHEHHE MPOLECCOB OKPYXKAIOIIEro MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUTsl o0ecrieyeHust 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIsi COXPAHEHHUS 30POBbS U COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
TOBEJICHUS B OKPYKAOLIEH Cpele;



paboTatb B TpYyIIE C BBHIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYMIBI, PAUMOHAIBHO pacHpelesTh OO0SI3aHHOCTH WU
IJIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJIEKBATHO OLICHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIBI B PEIICHUE PACCMAaTPUBAECMON MTPOOIEMBI.

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

JIEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHpPA, B Pa3BUTUH COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTHIBaTh TPAHUILBl MPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJEIIEH:
TOYEUYHBIN 3JIEKTPUUECKUI 3apsij, JIyd CBETa, TOUCUHBIM NCTOYHMK CBETA, SIEpHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sipa MpHU pEelIeHUuH (PU3NYECKHUX
3a1ay;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMHUKHN U KBAaHTOBOW (PU3UKU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHMYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJECHCTBHE
MarHuTOB, J3JICKTPOMarHUTHasT WHAYKOUSA, JEHCTBUE MArHUTHOTO TIOJS Ha
IPOBOJHUK C TOKOM M JBIKYIIMICS 3apsll, AJIEKTPOMATHUTHBIE KOJEOAHHUS U
BOJIHBI, NPSIMOJINHEWHOE PACHPOCTPAHEHHE CBETA, OTPaXCHHE, IPEIOMIICHUE,
uHTepdepeHys, audpakuus W TOJAApU3ALUs  CBETa, JUCIEPCUS CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), cBeTOBOE AaBICHUE, BOSHUKHOBEHUE
JMHEWYATOr0 CHEKTpa aroMa BOJAOPOJA, €CTECTBEHHAasT W HCKYCCTBEHHAas
PaOaKTUBHOCTH;

ONMCHIBATh M3YYEHHBIE CBOMCTBAa BELIECTBA (BJIEKTPUYECKHE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYIO  IMPOBOAMMOCTH  pA3JIMYHBIX  Cped) W
AJIIEKTPOMArHUTHBIE SIBJIEHUSA (TIPOLECCHI), MCHOJB3Yd (U3UUYECKUE BEIMYMHBIL:
DIEKTPUYECKUI 3apsill, CHJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COIPOTHUBIIEHUE, Pa3HOCTh MOTEHLMAJIOB, AJIEKTPOJBIKYIAs cuja, pabdoTa TOKa,
WHAYKUUS MarHATHOTO MoJjs, cuia Awmmepa, cuia JlopeHua, MHIYKTUBHOCTh
KAaTyIIK{, HEPrusl 3JEKTPUYECKOrO0 M MAarHUTHOIO IOJIEM, MEPHOJ M 4YacToTa
KoJeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsij W CWja TOKa B MpoIecce
FapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUM, (OKYCHOE paccTOsiHUE U
ONTUYECKasl cuja JMH3bI, NMPU OMHCAHUM MPABUIBHO TPAKTOBATh (PUIMUECKUIA
CMBICJ HCIOJIb3yEMbIX BEJIUYMH, UX OOO3HAYeHUS M EIUHUIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYUMHY C JPYTUMH
BEJMYMHAMU;

ONMKCHIBATh HW3YYEHHBbIE KBAHTOBBIE SBJICHUS M MPOIECCHl, HUCIOJIb3YS
busznyeckue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI H



4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUEHUS W EIMHMIIbI, YKa3bIBaTh (POPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIUYMHY C JPYTUMH BeJIMYHWHAMH,
BBIYUCIISITH 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI TIOCIIE0BATEILHOIO U MAPaLIETbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUH, 3aKOH NPSIMOJUHEHHOTO PacpOCTPaHEHUS! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHa st PoTodddekTa,
3aKOH COXPAHEHUs 3HEPrUHU, 3aKOH COXPAHEHUsS HUMITYJIbCA, 3aKOH COXPAHEHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOr0 4uCia, mocrynarel bopa,
3aKOH PAaIMOAKTUBHOTO pacmaja, Mpy 3TOM pasjinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMAaTHUYeCKOE BBIPAXXEHHUE U YyCJIOBHUS (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

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

CTPOUTh UM OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 UCCJICIOBAHUIO (PU3WYECKUX SBJICHUU U
IIPOLIECCOB C HCIIOJIb30BAHUEM IIPSIMBIX M KOCBEHHBIX HM3MEPEHUU: IPU 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MpPEIIOKEHHOTO O0OpYIOBaHUS, MPOBOJIUTH OMNBIT H
bopMyIUpOBAThH BBIBOHI,

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBINA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTM (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
OpSMBIX HM3MEPEHUHN: MPU O3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHUPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHJE TaOIUIl U
rpaduKoB, AeNaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OSKCHEpUMEHTa, Y4eOHO-UCCIEeNOBATENbCKOW U MPOEKTHOM
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyI0BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIIbIO,
UCIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIBI,



HEOOXOUMbIE JUIsl €€ pEIlIeHus, NMPOBOAUTh PACUETHI U OLIEHUBATh PEAIBbHOCTD
HOJIy4YEHHOT'0 3Hau€HUs (PU3NUECKON BEINUNHBI;

peniaTh KaueCTBEHHBIE 3a1a41: BBICTPANBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LIETIOYKY PACCYKICHHM C ONOPOM Ha HM3Yy4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

UCIOJB30BaTh  IpPU  pPEIIEHUH  y4uyeOHBIX  3aJady  COBPEMEHHBIE
MH(POPMAILMOHHBIE TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TPEJCTAaBJICHUS y4eOHOW W HAYYHO-TIOMYJISIPHON MH(pOpMAIUH, MOJTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATTM3UPOBATH MOJTydaeMyt0 HH(POPMAITHUIO;

OOBSICHATH TPHUHIMIIBI JEHCTBUS MAalIMH, OPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacCHOrO UCMHOJIb30BaHUS B MOBCEIHEBHON
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJla 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: 0€30M1acHOCTU MPU OOpalleHUH ¢ MpUOOpaMyu U TEXHUUYECKUMU
YCTPOMCTBAMM, JJII COXPAHEHHSI 3I0POBbS U COOJIIOJIEHUS HOPM SKOJOTHYECKOTO
MIOBECHUS B OKPYXKAIOIIEH CpeaE;

paboTaTh B TIpyHIe C BBINOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPyHNbl, PaLUOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IJJAHUPOBATH JESATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
1 MeKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCHUTEIbHOCTH https://m.edsoo.ru/7f41¢c97c
Hroro mo pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
bu6nmoreka [JOK
4.1 7
DIICMCHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmuorexa [JOK



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

4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngsHE;T:(iigrouﬁ £41007¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41007¢
Hroro no pasneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IlpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
dusuka — Hayka o IpUPOJE.
1 Hayunrie MCT(}),K Bl nofHapHI/Iﬂ 1 02.09.2024 Bubmorexa ITOK
i A o https://m.edsoo.ru/ff0c32e2
OKPY’KaIoIero MUpa
Poab u mecTo pusuku B
OPMHUPOBAHUU COBPEMEHHOMN
2 dop Pu P 1 04.09.2024 bubmuorexa [JOK
Hay4YHOU KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JEATETbHOCTH JIIOIeH
MexaHnueckoe IBIKEHHE.
OTHOCUTENBLHOCTh MEXAHUYECKOTO b K
3 1 09.00.2024 PrOmoTera IO
neuxenus. [lepemenienue, CKOpoCTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
PaBHOMEpHOE IPIMOJIMHEHHOE b K
4 P1 p 1 11.09.2024 nommoreka 11O
JIBIKEHHE https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEeHHOE IPSIMOIMHEWHOE b K
5 YCrop P 1 16.00.2024  Prommorexa 11O
NIBYKEHHE https://m.edsoo.ru/ff0c372e
CBo0OoaHoe nageHue. Y cKopeHne
6 A A P 1 18.09.2024 bubnmnoreka [JOK
CBOOOIHOTO MaJeHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneriHoe 1BUXEHUE. Eu6 OK
B HOIHOTEKA
7 JIBum>KeHHE MaTEpUAIbHOU TOUKH 110 1 23.09.2024 1

OKPY>KHOCTH

1 Ypok npodopmeHTaLMoHHOM HanpaBaeHHOCTH

https://m.edsoo.ru/ffOc3ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

[IpuHnun otHOCcHUTENBHOCTH [ anmunest.

bubnmoreka [JOK
8 HNuepimanbHble CUCTEMBI OTCUETA. 25.09.2024 1
. https://m.edsoo.ru/ff0c3be8
[Tepssiii 3akoH HproTOHA
Macca tena. Cuia. [lpunnun
9 cylepno3uuy cuil. Bropou 3akoH 30.09.2024 Eubmorexa ITOK
yrep ' p 5 A https://m.edsoo.ru/ffOc3be8
HreroTona nist MaTepuaibHOW TOUKU
Tperun 3akon Herotona s

10 p i 02.10.2024 bu6mmoreka [IOK
MaTepUalbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BceMHUpHOro TsaroteHus. Cumia BuG 10K

nonImoTexa

11 Tsokectu. [lepBas kocMuveckas 07.10.2024

P https://m.edsoo.ru/ff0c3d00
CKOpOCTb
Cuna octH. 3akoH ['yka. Bec b K

12 yupyr e 09.10.2024 ~ DHomaorexa IO
Tena https://m.edsoo.ru/ffOc3e18
Cuna tpenus. Koadgdumuent tpenus.

13 Cuna C(P;H OTI/IBJIeI({bI/Iq:[ pu BI/DI:(eHI/IH 14.10.2024 bubmorexa [JOK

P e o https://m.edsoo.ru/ff0c3f76
TeJa B KUJAKOCTH WM ra3e
[TocTynarenbHOE U BpalaTesibHOE
BIDKCHHE a0COJIFOTHO TBEPJIOTO Tea.

14 it pA 16.10.2024 bubmuorexa [JOK
MowmeHT cumsbl. [lnedo cuitbl. YcinoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHs TBEPIOTO Tema’

NMnynsc MaTepralbHOM TOYKH,
CHUCTEMbI MaTE€pPHUATbLHBIX TOUEK.

15 P 21.10.20%4 bubnmnoreka [JOK
Nmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCca. PeakTuBHOE IBUKEHUE
PaboTa 1 MOIIIHOCTH CHIIBL. Eu6 OK

% HOIMOTEKA

16 Kunernueckas 3Heprusi MaTepuaabHON 23.10.2024 1

TOYKH. TeopeMa 00 M3MEHCHUHU

2 YpoK npodopuUeHTaLMOHHOMN HanpaBAeHHOCTH

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
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KMHETUYECKON SHEPrUuu

17

[ToTenunanbHas SHEPTHUSL.
[TorennumanpHast SHEPTHS YIIPYTO
neGopMHUPOBaHHOW TIPYKUHBI.
[TorenmuanbHast SHEprus Tena BOIU3U
MMOBEPXHOCTU 3eMIIH

06.11.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

18

[ToreHnanpHble ¥ HEMOTCHIIMATBHBIC
cuiibel. CBSA3b paboTHI
HETIOTEHIMATBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOH SHEPTHH CHCTEMBI Tell.
3aKOH COXpaHEHHUs MEXaHUYECKOU
SHEPIrUun

11.11.2024

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

19

Jlaboparopuas padota «lccienoBanue
CBs3H1 pa6OTI>I CHUJIbI C U'BMCHCHUEM
MEXaHUYECKOM SHEPTHH Tella Ha
MIPUMEpPE PACTHKEHUS PE3HHOBOTO
KTyTa»

13.11.2024

20

21

22

23

KonTponbhas padota no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXaHHUKE

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. dubdysus

Xapaxkrep JBUKECHUS U
B3aHMOJICHCTBHS YacTHUI] BEIISCTBA.
Mogenu cTpoeHus ra3oB, KUIKOCTEU
U TBEPIBIX TENI

Macca monekyin. KonuuectBo
Bemtectra. [locTostHHas ABoraapo

18.11.2024

20.11.2024

25.11.2024

27.11.2024

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4b74

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



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

TernnoBoe paBHOBecue. TeMneparypa

24 u e€ usmepenue. lllkana remneparyp 02.12.2024
Henscns
25 Wneanbnsiii ra3 B MKT. OcHoBHOE 04.13.2024 bubmuorexa [JOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOGcomtoTHas TemiepaTypa Kak Mepa
26 cpeaHel KHHETUYECKON SHEPTUHU 09.12.2024 bubmuorexa [JOK
JBUYKEHUS MOJIEKYJI. Y DpaBHEHHE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Kianeiipona
27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI 11.12.2024
Jlaboparopuas padota «VccienoBanue
28 3aBHCUMOCTH MEX/y MapaMeTpaMu 16.12.2024
COCTOSIHUS pa3peKEHHOT0 Ta3a
29 H3onporiecchl B neaabHOM ra3e u ux 18.12.2024 bubnnoreka [JOK
rpadguvecKoe mpeacTaBIeHNe https://m.edsoo.ru/ff0c570e
BuyTpenHnss sHeprus
TEPMOJUHAMUYECKOU CUCTEMBI U
30 cnocoObl e€ m3meHenus. KomnuecTso 53.12.2024 bubmuorexa [JOK
TEIUI0ThI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPTHUS OJJHOATOMHOTO HUJICATEHOTO
rasa
bubmuorexa [JOK
31 Bune! teronepenaun 25.12.2024 https://m.edsoo.ru/ffOc5c36
VY enpHas TEMIOEMKOCTh BELIECTBA.
32 KonmgecTBo TerioTs! npu 13.01.2025 bubmmorexa [JOK
. https://m.edsoo.ru/ff0c5¢c36
Tertonepenaye. AnuabaTHBINA MPoIIece
33 [lepBblit 3aKOH TEPMOAMHAMUKH U €TO 15.01.2025 bubnmnorexa [JOK

MMPUMCHCHUC K U30IIponeccamM

https://m.edsoo.ru/ffOc5efc



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
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HeoGpaTumocTs nporeccoB B

bubmuorexa [JOK
34 .B i 20.01.2025
HPHPOAE. BTOPOH 3aKOH https://m.eds00.ru/ff0c6230
TEPMOJIUHAMUKU
35 [Tpunun nevicreus u KII/ TenmoBoi 52.01.2025 bubmuorexa [JOK
MaIlUHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJ1 27.01.2025
DKoIoTHYeCcKre MpoOIeMbI
37 29.01.2025
TEIUI0IHEPTETHKHU
O6o6mmaromuii ypok «MoteKysipHast bubnnoreka [JOK
38 03.02.2025
¢uznka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo0.ru/ff0c6938
KonTponbnas pabota mo teme Eub 10K
nOIMoTeKa
39 M .0 05.02.2025
«Moneiyrapias pusiia. OcHoss! https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. 10.02.2075 bubnnoreka [JOK
Hcnapenue n kunenue https://m.edsoo.ru/ff0c63b6
AOCOII0THAs M OTHOCUTENbHAS B LOK
nOIMoTeKa
41 aXHOCTh BO3yxa. Hacele 7 12.02.2025
PABIHOCTE BOSAYX PHICHHBIT https://m.edsoo.ru/ff0c64d8
nap
Tsepnoe teno. Kpucrammueckne u
42 aMO?q)HBIC Tena. AHU30TpONUs 17.02.2025 bubnuoreka [IOK
CBOMCTB KpUCTaLIOB. JKunkue https://m.edso0.ru/ff0c65f0
Kpuctaybl. COBpeMEHHbIE MaTepHaIbl
[1naBneHre U KpUCTATUTA3AIIHSL. BuG LIOK
nOIMoTeKA
43 Y . 19.02.2025
ACbHAT TEIIOTA TLIABICHIA https://m.edsoo.ru/ff0c6708
CyOmmmartust
bubmuorexa [JOK
44 Yy 0 24.02.2025
PABHCHHE TCILIOBOTO banitea https://m.edso0.ru/ff0c6820
45 OnexTpuzanus Tel. JNEKTPUIECKUN 26.02.2025 bubnuoreka [IOK



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
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3apsan. I[Ba BHUJA SJICKTPUUCCKHX
3ap5[I[0B3

https://m.edsoo.ru/ffOc6bcc

[IpoBOHUKHU, TUATIEKTPUKHU U

bu6mmoreka [IOK

46 IIOJIYIIPOBOJIHUKHU. 3aKOH COXPAHEHUS 03.03.2025
YHPOBOA P https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsiaa
B3anmopeuncTBue 3aps10B. 3aKOH BuG 1OK
HOJIMOTEKA
47 Kyiona. TodeyHBIN 2I€KTPUIECKUNA 05.03.2025
Y P https://m.edsoo.ru/ffOc6ced
3apsn
Hanps:k€HHOCTB 3IIEKTPUUECKOro
noid. [lpuHiun cynepno3nnun b K
48 PHHIMI CYTEpHOsHIL 10.03.20p5  Promorexa O
AJIEKTPUYECKUX MoJen. JInnun https://m.edsoo.ru/ff0c6df2
HaNPSHKEHHOCTH
Pabota cuit aiekTpocTaTHaecKoro BuG 10K
nOINOTEKA
49 nond. [Torenuuan. PasHocts 12.03.2025
= https://m.edsoo.ru/ff0c6f00
MOTEHIINATI0B
[TpoBOIHHKY U AUDIIEKTPUKH B
50 AJIEKTPOCTATHUUYECKOM [OJIE 17.03.2025 bubmmorexa [JOK
p : R https://m.edsoo.ru/ff0c7018
JusnexTpuyeckasi IpOHUIIAEMOCTh
bu6mmoreka [IOK
51 DaexkTpoeMkocTh. KoHIeHcaTo 19.03.2025
P A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD TIJIOCKOTO Eub 1OK
HOJIMOTEKA
52 KOHJIEHcAaTOpa. DHEPrus 3apsHKEHHOT0 31.03.2025
a p p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCAaTOpa
Jlabopartopuas pabora "HU3mepenue
53 PATOPHATP pet 02.04.2025
AIEKTPOEMKOCTH KOHAEHCATOpa
IlpyuHimn neficTBUS U NpUMEHEHUE
54 PHHIHI A P 07.04.2025

KOHACHCATOPOB, KOMMPOBAJIBHOI'O

3 YpoK npodopreHTaLMOHHOM HanpaBAeHHOCTH



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

anmapara, CTpyHHOr0 pUHTEPA.
DneKTpocTaTHuecKas 3aluTa.
3a3emIleHHe AIIEKTPOIpUOOPOB

55

DNEeKTPUUECKU TOK, YCIIOBUS €T0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporunenue. 3akon Oma aJist
ydacTka 1enu

09.04.2025

56

[TocnenoBarenbHOE, TAPATIIEIBHOE,
CMEIIaHHOE COCTMHEHHE
npoBoAHUKOB. JIaboparopHas padota
«3y4eHue cMeIaHHOTO COCTMHCHUS
PE3UCTOPOBY

0.5

14.04.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

61

PaboTa 1 MOUTHOCTH IEKTPHUUECKOTO
Toka. 3akoH Jlxoyns-JIenna

3axon OMa 71 OJIHOM (3aMKHYTO )
anekTpudeckoit nenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«M3mepenune DJIC ucTtounnka ToKa u
€ro BHYTPEHHETO CONPOTHUBIICHHS

DNEeKTpOHHAs MPOBOIUMOCTh TBEPABIX
METAJUIOB. 3aBUCUMOCTh
COTIPOTHUBIICHUS METAJIJIOB OT
Temrepatypbl. CBEpXIIPOBOIMMOCTh
DNEeKTPUUYECKUH TOK B BaKyyMe.
CBoMCTBA JIEKTPOHHBIX MTYYKOB
[TonynipoBOTHHUKH, X COOCTBEHHAS U

MpUMeCHas MPOBOAUMOCTb. CBOUCTBA
p—n-nepexona. [loaynpoBoAHUKOBBIE

0.5

16.04.2025

21.04.2025

23.04.2025

28.04.2025

30.04.2025

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

puOOpbI
DJIEKTPUYECKUHU TOK B paCTBOpAX U

62 paciuiaBax 3JIEKTPOJIMTOB. 1 05.05.2025 bubnnoreka [HOK
DNEKTPONIUTHYECKAs TUCCOLIUALIHSL. https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DNEeKTpUYECKUH TOK B raszax.

63 CaMoCTOSTEeIbHBIN I/Iv 1 07.05.2025 bubmuorexa [JOK
HECaMOCTOSTENbHBIA pa3pan. MoiHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuueckue mprudopsl U

64 YCTPOMCTBA U UX MPAKTUUYECKOE 1 12.05.9095 bubnnoreka [JOK
npumeHenue. [IpaBuia TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
0606 i

65 o0LIAIOIIHI YPOK 1 14.05.2075 bu6mmoreka [IOK
«DNEeKTPOINHAMMKA» https://m.edsoo.ru/ffOc88be
KonTponbhas pabota no teme
«Qnekrpocraruka. [locTosHHBIN

66 JIEKTPUYECKU TOK. TOKHU B ) 1 19.05.2025 bubnnoreka [JOK
pasnu4YHbIX cpenax» /Beepoccuiickas https://m.edsoo.ru/ff0c8a8a
MIpoBepoYHasi paboTa MpH MPOBEICHUU
Ha OyMa)>KHOM HOCHUTENe

67 PezepBHubiil ypok. KonTposbHas 1 51.05.2025 bubnuotexa [JOK
pabota o Teme "DIeKTpoANHAMHKA" https://m.edsoo.ru/ff0c8c56

68 PeseprubIil ypok. O60061aronuii ypok 1 24.05.2025 bubnmnoreka [JOK
o temam 10 kimacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Kontpoaensie — Ipakrueckue il:;:eﬂl/lﬂ :)I;l[()l:ll:())]:;feﬂbﬂble
padoThbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMoOeicTBUE. MarHuTHOE II0JIE. 1 bu6nmorexa LIOK
Bekrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKIIUH
MarauTtHoe 1ose MPOBOJHHKA C

5 TokoM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3anmoaeiicTBre mpoBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopnas pabora «3yueHue 1 1 bubmmnoreka HOK
MAarHUTHOTO IOJIA KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS HA
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [JOK
«HccnenoBanne neMcTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS Ha

5 JBIOKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubnuoteka [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas HHAYKIus. [ToTok

6 BEKTOpa MarHUTHOU uHAyKuuu. 31C 1

WHIYKIWU. 3aKOH 3JIEKTPOMArHUTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

unayknun Gapanges*

10

JlaGopaTopHas pabora
«HccnenoBanue sIBICHUS
ANEKTPOMArHUTHOW WHTYKITHFD)

NuaykTuBHOCTD. SIBIICHUE
camouHaykiuu. JIC caMOUMHAYKIIUH.
DHeprusi MAarHUTHOTO TIOJIST KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPHUTEIIN 2JIEMEHTapPHBIX YaCTHILI,
WHAYKIIMOHHAS TI€Yb

O6o6maromuii ypok «Marautoe
noJie. DNeKTPOMarHuTHasT MHAYKIIUSD)

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmorexa [IOK
https://m.edsoo.ru/ff0ca600

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS

bubmmoteka IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBparienue sHEprun

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HHUTHU OT JJIMHBI HUTHU U MAaCChI I'py3a»

4 Ypok npodopueHTaLmMoHHON HanpaBAeHHOCTH



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

14

15

Konebarensubi koHTYp. CBOOOAHBIE
AIIEKTPOMAarHUTHBIE KoJieOaHUs B
U/ICATHHOM K0J1e0aTeIbHOM KOHTYpE.
AHanorus Mexmy MeXaHH4eCKUMH U
AIIEKTPOMArHUTHBIMHU KOJIEOaHUSIMHU

®opmyna Tomcona. 3akon

COXpPaHCHUS SHEPI'UU B UACAIIBHOM
KoJie0aTeIbHOM KOHTYpPC

bubnunoreka LIOK
https://m.edsoo.ru/ff0cb820

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxaromux
KosieOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanusa. Pe3onanc.
BrinykeHHBIE 37IEKTPOMAarHUTHBIE
KoJe0aHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennbId Tok. CUHYCOUJAIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JCUCTBYIOLIEE 3HAUEHHUE CUJIbI TOKA U
HaIpsHKEHUS

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbd34

18

Tpaucpopmarop. IIpoussoacrso,
nepenaya u noTpedieHue
JIEKTPUYECKON SJHEPTUU

19

20

Y CTpoNCTBO U MPAKTHYECKOE
IIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMEeHHOro TOKa,
JIMHUH 3JIeKTponepeaady

DKOJIOTHYECKUE PUCKHU TIPU
IIPOU3BOJICTBE IEKTPOIHEPIUH.
KynbTypa ncnosnp3zoBanus
3JEKTPOIHEPT UM B IOBCEAHEBHON

bubnunorexa LIOK
https://m.edsoo.ru/ff0cc324



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

KHU3HU

MexaHu4ecKre BOJTHBI, YCIOBHS
pacnpocrpanenus. [lepuon. Ckopocth

bubnmoreka [IOK

21
pacrnpoCTpaHEeHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOccab4
[Tonepeunbie U TPOOJILHBIE BOJHBI
3ByKk. CKOpOCTb 3BYyKa. | pOMKOCTh bubnmnoreka HOK
22 5
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTPOMarHUTHHIE BOJIHBI, UX
23 CBOMCTBA U cKOpocTh. [1Ikana bubmorexa LIOK
p ' https://m.edsoo.ru/ffOccfe
ANEKTPOMArHUTHBIX BOJIH
[TpuHIHITBI paTUOCBSI3U U
24 TeneBusieHus. Pazpurue cpeacts
cBsi3u. Pagmonoxkarus
o5 Konrponsnas pabdora «Konebanus u bubnuoreka [IOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpssMonuHENHOE pacpoCTpaHEeHNe
26 CBETa B OJIHOPOJIHOM Cpejie. bubnnorexa [JOK
ToueyHslii UICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxenue cBeTa. 3aKOHbI
27 oTpaxxeHus ceerta. [loctpoenue brbmmorexa LIOK
p o p https://m.edsoo.ru/ffOcd4e0
1300pakeHUH B TUIOCKOM 3€pKalie
[Ipenomnenne ceera. [lonHoe
28 BHYTpEeHHee oTpaxeHnue. [IpenensHbin bu6muoreka [JOK
YTOJI ITOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKeHHUS
29 JlaboparopHas padota «3mepenue bu6mmoreka [JOK

5> YpoK npodoprUeHTaLMOHHOMN HanpaBAeHHOCTH



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

IMOKas3aTcJId MPEJIOMIICHUA CTCKIIa»

https://m.edsoo.ru/ffOcd67a

JIunzel. [loctpoeHune n300pakeHuii B

30 muH3e. Dopmyrna TOHKOM JTUH3EI bubmmorexa [JOK
$ POPMY ' https://m.edsoo.ru/ffOcddle
VYBenu4ueHue JTUH3bI
JlabGopaTopHas paborta

31 «HccnenoBanue CBOMCTB
M300paXeHUI B TMH3AX)»

Jucnepcus cBera. CIoKHBINA COCTaB

39 oenoro ceera. L[er. JJabopaTropHas
pabora «HabmroaeHue nucrnepceun
CBETa»

33 Wutepdepennus cera. Audpaxius Bbu6moteka [JOK
ceera. JludpakinonHas pemérka https://m.edsoo.ru/ff0ced22
[TonepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK

34
[Tonspwuzanus ceera https://m.edsoo.ru/ffOcf02e

35 OnTryeckue MpuOOPHI U yCTPOMCTBA U
yCIOBUS MX 0€30MacHOr0 MPUMEHEHUs
I'paHUIBI TPUMEHUMOCTH

36 KJIACCUYECKOHW MeXxaHUKH. [TocTynarsl bubmuoreka [JOK
CIIELIMAIBHOU TEOPUH https://m.edso0.ru/ff0cf862
OTHOCUTENIbHOCTH
OTHOCHUTETBHOCTH OJTHOBPEMEHHOCTH.

37 3aMeqieHre BpEMEHH U COKPAIIEHIE bubnmorexa LOK

P p https://m.edsoo.ru/ffOcfa42
JUTUHBI
OHeprus ¥ UMIYJIbC PENSITUBACTCKON
38 gacThIbl. CBSA3b MACCHI C YHEPTHCH H bubmmorexa [JOK
HBL. p https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHSI IIOKOS
39 KonrponsHas padora «OnTHKa. bubmuoteka [IOK



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

OcHOBBI CIELIMATIBHON TeopUn
OTHOCHTEIBHOCTH

https://m.edsoo.ru/ffOcf6f0

®otounbl. opmyna [Mnanka. DHeprus

bubnmoreka [IOK

40
Y UMITYJIbC ()OTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHNE Eu6 110K
noIMoTeKa
41 .0 A.T.
porosdpexra. Ombiret https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonHbl portorddekra. YpaBHeHHE
42 BH“HmTeI(/lliHa nq;)l(bQ)OTOSQ)(geKTa bubmmorexa [IOK
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢potodaddekra
JlaBnenne cBera. Onbitel I1. H.
43 JleOGeneBa. XuMudeckoe ACUCTBUC bubmorexa OK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTBa u
MPAKTUIECKOE TPUMEHEHHE:
44
(dboTosneMeHT, GOTOIATUHK,
CoJIHEeUHasl ObaTapesi, CBETOIUO]]
45 Pemenue 3agad nmo reme «1€MEHTHI bubnuoreka [{OK
KBaHTOBOW ONTHKHW https://m.edsoo.ru/ff0d0302
Moaens aroMa ToMcoHa. OnbITHI
46 Pesepdopna no paccesHuro o-yactu bubamorexa LOK
PPOPA P t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aToMa
but6mmorexa [IOK
47 I Bopa®
OCTYIIATRI Bopa https://m.edsoo.ru/ff0dOafa
N3nydyenue u noriomeHue GoToHOB
i B ¢ but6mmorekxa [IOK
48 MIPH TEPEXO0/Ie aTOMA C OJTHOTO YPOBHS

SHEPIuM Ha Apyrou. Buasl criekTpos

6 Ypok npodopueHTaLMOHHON HanpaBAeHHOCTH

https://m.edsoo.ru/ff0dOafa



https://m.edsoo.ru/ff0cf6f0
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49

BonHoBrIe cBOMCTBA YacTull. BoIHEI
ne bpouna. KopnyckynsipHo-
BOJIHOBOU J1yaiu3M. ClIOHTaHHOE U
BBIHYKJICHHOE U3JTy4YCHHE

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE paInOaKTUBHOCTU. OMBITHI

Pesepdopaa no onpexnenenuio cocrasa

PaaOaKTUBHOI'O U3TTYyYCHUSA

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

o1

Caowuctna anb(da-, 6era-, ramma-
n3iydeHus. Biousxue
pPaInOaKTUBHOCTH Ha KHUBBIE
OpTaHU3MBI

52

53

54

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DJNEeKTPOHHBINW U MIO3UTPOHHBIN OeTa-
pacnaz. ['aMMa-nsinydenue

OHeprus cBA3M HYKJIOHOB B S7pE.
SAnepusle peakuuu. A nepHbid
peaktop. [Ipo6iiembl, TEPCIEKTUBBHI,
9KOJIOTMUYECKUE aCTIEKThI SIAEPHOU
SHEPreTHKU

OnemeHTapHble YacTULIBI. OTKpBITHE
MO3UTPOHA. MeTO 16l HAOTIOIEHUS U
PEruCTpanyy 3JIEMEHTAPHBIX YACTHII.
Kpyrusiit cton «@yHnameHTanbHbIe
B3auMOJEUCTBUA. EAMHCTBO
(bu3nuecKOr KapTUHBI MUpa»

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1162

bubnmnorexa LIOK
https://m.edsoo.ru/ff0d1356

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0e38

55

Dransl Pa3BUTHUA aCTPOHOMHHU.
[TpuknagHOoe 1 MUPOBO33PEHUYECKOE
3Ha4YeHHE acTpoHOMUM. Bun



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

3Be31HOr0 Heba. Co3Be3aus, IpKHe
3BE3/Ibl, IIJIAHETHI, UX BUAUMOE
nBrokenne. CoHeyHas cucTeMa

56

57

Connne. ConHeuHass aKTUBHOCTb.
Ncrounuk sHeprun CosHIA U 3BE3]

3BE3b1, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI TJIABHOU
MOCIEN0BAaTENbHOCTH. BHyTpeHHEe
cTpoeHue 3B€311. CoBpeMEHHbIE
MIPEACTABJICHUS O MPOUCXOKICHUU 1
sBotonnu CoJTHIIA U 3BE3]T

58

59

60

Mineunsid [lyTe — Hama ['anakTuka.
[Tonoxenue u nmxenue CoyHua B
lanaktuke. ['anaktuku. YepHbie
JBIPBI B SIAPAX TATAKTHK

Bcenennas. Pa3z0Oeranue ragakTHK.
Teopus bosbioro B3peiBa.
PennkroBoe u3nydeHue.
MeraranakTuka

HepemeHHHe HpO6J’IeMH ACTPOHOMUU

61

KontponbHas padota «2J1€eMEHTHI
aCTPOHOMUU U acTPOPUIUKU»

62

O6o06maromuit ypok. Ponb dpuzuku u
ACTPOHOMHUHU B SKOHOMHUYECKO,
TEXHOJIOTHYSCKOM, COITMATLHON 1
ATUYECKOH cdhepax NeaTeTbHOCTH
YelioBeKa

63

O6o6maromuii ypok. Pois u Mmecto




(GU3MKN ¥ ACTPOHOMUH B
COBPEMEHHOI HAy4YHOU KapTUHE MHUpa

O6o6maromuii ypok. Poib
64 ¢uznveckoii Teopun B HopMupoBaHUH
MPECTaBICHUN O (PU3UUYECKOI

KapTUHE MHpa

O6o6maromuii ypok. Mecto
65 ¢bu3nvecKkoil KapTHHBI MHUpa B 001IeM
pSLy COBPEMEHHBIX €CTECTBEHHO-

HAay4HBIX IIPEJICTABICHUN O IIPUPOAC

66 PesepBHbIil ypok. MaruutHoe noie.
DneKTpoOMarHuTHasi MHAYKLHS

PesepHbiii ypok. OnTrka. OCHOBBI
67 CHeIUaIbHON TEOpUHr
OTHOCUTEIbHOCTH

Pesepnsiii ypok. KBantoBas dusuka.
68 DeMeHTHl aCTPOHOMUU H

acTpo(U3HUKH

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Msikumes .41, byxosues b.b., Corckuit H.H.; ox
penakuueii [lapdentreBoit H.A. AkiinonepHoe o0iiectBo «M3aaTenscTBo
«IIpocBemenue»

* Actponomusi: 10-11-e knmaccel: yueOHuk; 12-e usnanue, nepepadoransoe 10-11
kiacc/ Boponmor-BenbsmunoB b.A., Ctpayt E.K. AkiinonepHoe o011ecTBo
«M3narenbctBo «IIpocBemeHune

» Actponomusi 10-11 knacc/ Boponinos-BenssimunoB b.A., Ctpayt E.K.
OO0111€CTBO ¢ OTpaHUYEHHOU OTBETCTBEHHOCTHIO « IPODAY; AKIIMOHEpHOE
obmectBo «M3naTenscTBO «IIpocBeienne»

» ®uzuka, 11 knace/ Msikumes I'.J1., ByxoBues b.b., Yapyrun B.M.; nox
penakuueit [lapdentreBoit H.A. AkuinonepHoe obiectBo «M31aTenscTBoO

«IIpocsemenue»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

https://myschool.edu.ru
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