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MHNOACHUTEJIbBHASA 3AIll

[Iporpamma 10 (u3uke 0a30BOTO ypPOBHS H; YPOBHE CpPEAHEr0 OOIIEero
oOpa3zoBaHusi pa3paboTaHa Ha OCHOBE IIOJIOKEHUH W TpeOOBaHUN K pe3ysbTaram
OCBOCHHMSI OCHOBHOW 00pa3oBaTelbHOM nporpaMmmsl, nipeactraBieHHsix B GI'OC COO, a
TaKkke ¢ y4€ToM (enepanbHOl paboyell MporpaMMmbl BOCIHUTaHUS W KOHUENLUHU
npenofaBaHus ydeOHoro mpeamera «®Pusuka» B 00pa30BaTEeNbHBIX OPraHU3ALMUAX
Poccuiickoit @eaepainn, pean3yoX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMBI.

Conepxanue mporpaMMmbl 1o  (GU3MKE HampaBieHO Ha (OpMHUpPOBaHUE
€CTECTBEHHO-HAYYHOU KapTuHbI Mupa obyyaromuxcsi 10—11 kmaccoB npu 00ydeHUU UX
¢u3uke Ha O0a30BOM YypOBHE HA OCHOBE CHUCTEMHO-AESITEIBHOCTHOTO MOJIXO/a.
[Iporpamma no ¢usuke coorBercTBYeT TpeboBanusiM OI'OC COO k mIaHUpyeMbIM
JUYHOCTHBIM, NPEIMETHBIM M METANpPEAMETHBIM pe3yibTaTaM OOYYEHHs, a TaKxKe
YUUTBIBAET HEOOXOJUMOCTh pEaU3alliid MEXIIPEAMETHbIX CBs3ed (U3HKH C
€CTECTBEHHO-HAYYHbIMU Y4Y€OHBIMH MNpeaMeTaMd. B Hell ompenenstoTcsi OCHOBHBIE
eI M3y4eHUs (U3UKH Ha YpPOBHE CpPEIHEro o0Iero oOpa3oBaHUs, IJIAHUPYEMbIE
pe3yNbTaThl OCBOEHUS Kypca (PU3HKU: JUYHOCTHBIE, METANPEMETHBIE, PEIMETHBIE (HA
0a30BOM YpOBHE).

[IporpamMma no (pu3sMKe BKIIOYAET:

® [UJJAaHUPYEMBIE PE3YJIbTATHl OCBOEHUS Kypca (pu3uku Ha 0a30BOM ypOBHE, B TOM

YuCIie MPEAMETHBIE PE3YNbTAThI IO TOAaM 00yUeHHUS;

e cojepxkaHue yueoHoro npeamera «Pu3nka» mo rojgaM 00ydeHuUsl.

du3rKa Kak HayKa 0 HauOoJiee OOIIMX 3aKOHAX MPUPOJbI, BBICTYIAsl B KaueCTBE
y4eOHOro mpeaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CHUCTEMY 3HAHUU 00
okpyxatomeM Mupe. [KompHBIT Kypc (QU3MKHM — CHCTEeMOOOpa3yIOMMA s
€CTECTBEHHO-HAYYHbIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3NUECKHE 3aKOHBI JIeXkKaT B
OCHOBE TMPOIIECCOB M SIBICHHM, H3y4yaeMbIX XUMHUEH, OHoJoTHer, (HU3NUECKOM
reorpadueit u actpoHomueil. Mcnonb30BaHWe M aKTUBHOE MpPUMEHEHUE (DU3UYECKHUX
3HaHUU OIpenesieT XapakTep W pa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTHMl B cdepe
DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, ITOJIYYEHHS HOBBIX MaTE€pUalOB C
3aJlaHHBIMU CBOMCTBaMHU U Jpyrux. M3yueHue (PU3MKM BHOCUT OCHOBHOM BKIJIAJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00ydaromuxcs, B popMUpoBaHUE
YMEHUU NPUMEHSITh HAYYHBIA METOJ TO3HAHUS TPHU BBHIINOJHEHUH HUMHU YYEOHBIX
HCCIIEIOBAHUM.

B ocHoBy kypca ¢usuku uisi YpOBHSI CpPEIHETO OOIIEero 0O0pa3oBaHUs MOJIOKEH
PSI UAEH, KOTOpbIE MOXKHO pacCMaTpUBaTh KaK MPUHLIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SBISE€TCA JIOTUYECKU
3aBEpUIEHHBIM, OH COJAEPKUT MaTepHall U3 BCEX pa3lesoB (DU3MKH, BKIIOYAET Kak
BOIPOCHI KJIIACCUYECKOU, TaK M COBPEMEHHON (DU3UKH.
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Hoesn cenepanuzayuu. B cOOTBETCTBUH C HEW MaTepHall Kypca PU3NKU 00beTUHEH
BOKpYr ¢usnyeckux teopuidl. Bemymum B Kypce sBisercs (HopMHpoBaHHE
MIPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanuzanus mnpearonaraeT HCIOJIb30BaHUC
T'YMaHUTAPHOTO MOTEHIMa a (PU3NYECKON HAyKH, OCMBICIICHUE CBSI3U Pa3BUTUS (PUBUKHU
C pa3BUTHEM OOIIeCTBa, a TaKXKE C MHPOBO33PEHUYECCKHUMH, HPABCTBEHHBIMU U
AKOJOTUYECKUMH MTPOOIEMaAMHU.

Hoes npuxnaonoti nanpasnrennocmu. Kype Gu3uku mnpeanonaraetr 3HaKOMCTBO €
MIUPOKUM KPYTOM TEXHUYECKUX M TEXHOJOTHYECKUX MPUIIOKEHUN M3YUYEHHBIX TEOpUi
Y 3aKOHOB.

Hoes  skonoeuzayuu  peamuszyeTcs  IOCPEACTBOM  BBEIECHHUS  DJIEMEHTOB
coJlepKaHMsl, MOCBSIIEHHBIX SKOJOTMYECKUM MpoOjeMaM COBPEMEHHOCTH, KOTOPbIE
CBS3aHBl C pa3BUTHEM TEXHHUKM U TEXHOJOTMM, a TakkKe O0OCYyXIeHus mpodiieM
paloHaIbHOIO IPUPOIONOIB30BAHMUS U SKOJIOTMUYECKON O€30MaCHOCTH.

CrepxHEBbIMU 3JEMEHTaMU Kypca (U3UKM Ha YPOBHE CpEIHEro OOIIero
oOpa3zoBaHus SBIAIOTCS (u3nueckue Teopun ((HOpMUPOBaHUE NPEICTABICHUNA O
CTPYKTYpe TOCTPOEHHUS (PU3UYECKON Teopuu, poiu (yHIAMEHTAIbHBIX 3aKOHOB H
NPUHILIUIIOB B COBPEMEHHBIX IPEACTABICHUSX O MPUPOJE, I'PaHULAX NPUMEHUMOCTU
TEOpUH, 1151 ONMCAHUS €CTECTBEHHO-HAYUYHBIX SIBJICHUN U MPOLIECCOB).

CHCTEeMHO-AeSATENbHOCTHBIN TOJIX0/T B Kypce (PM3HKHU peain3yeTcs MpexJie BCEro
3a CYET OpraHU3alMH SKCIEPUMEHTAIIBHON AeSATENbHOCTH 00yyatomuxcs. Jis 6a3oBoro
YpOBHS  Kypca (HU3MKM — O3TO  HCIOJIb30BAHHUE  CUCTEMBbl  (DPOHTAIBHBIX
KpPaTKOBPEMEHHBIX IKCIEPUMEHTOB U J1a00paTOPHBIX paboT, KOTOPbIE B MPOrpaMMme 10
¢bu3uKe 00BETMHEHBI B OOLTUH CIIMCOK YYCHUYECKUX MPAKTUYECKUX padbot. Brinenenue
B YKa3aHHOM IepeyHe JIabOpaTOpHBIX paldOT, MPOBOAUMBIX JIJIi KOHTPOJS U OLICHKH,
OCYUIECTBJISIETCS yYaCTHUKaMU 00pa30BaTENbHOIO Mpoliecca UCXOAsl U3 0COOEHHOCTEM
MJIAaHUPOBAHMS U OCHAIIeHHs kabuneta ¢usuku. [Ipu sTom obecrieunBaeTcs OBlaJeHUE
OOy4YarolMMUCS YMEHUSIMH TPOBOJAUTH KOCBEHHbBIE HW3MEPEHHs, HCCIIEIOBAHUS
3aBUCUMOCTENl  (PU3MYECKMX BEJIMYMH U T[OCTAaHOBKY OIBITOB IO IPOBEPKE
MPEAJIOKEHHBIX TUITOTES.

bosibiioe BHUMaHUE yenseTcs peeHUI0 PaCUETHBIX U Ka4eCTBEHHBIX 3a1a4. [Ipu
TOM JUIsl pacy€THBIX 3a/Jad NPUOPUTETOM SIBISIIOTCS 3a7aud C SIBHO 3aJlaHHOU
¢u3nyeckoil  MOAENbIO, TO3BOJISIOUIME MPUMEHSTh  W3YYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO paszfena Kypca, Tak U MHTErpUpys 3HaHUS U3 Pa3HbIX
paznenoB. [l KaueCTBEHHBIX 3a]jad MPUOPUTETOM SIBIISIIOTCA 3aJaHKs HA OOBSICHEHUE
NpoTeKaHusl (PU3NYECKUX SIBICHUM U MPOLIECCOB B OKpYXAloUIe KU3HU, TpeOyromue
BbIOOpa (PU3MUECKON MOJIENH ISl CUTyalluH MIPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ TpeboBanmsimu OI'OC COO k MarepuaabHO-TEXHUUYECKOMY
obecrnieyeHn0 ydeOHOro mpoliecca 0a30BbIM YpPOBEHb Kypca (HU3UKH Ha YpPOBHE
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cpenHero o0miero o0pa3zoBaHus AOKEH U3Y4aThCs B YCIOBUSAX MPEIMETHOTO KaOUHeTa
GU3MKM WM B YCIOBUSIX HHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-
HAyyHOro IMKiIa. B kabuHeTe (Qu3mku MOIKHO OBITH HeoOXoaumoe jabopaTopHOE
o0opy0BaHUE [JIsl BBITIOJIHEHHSI YKA3aHHBIX B MporpaMme Mo (U3MKe YUYEHUUYECKUX
NPAKTUYECKUX padOT U IEMOHCTPALIMOHHOE 000PYOBaHUE.

JleMoHCcTpannoHHOE 000pyAOBaHKe (HOPMUPYETCS B COOTBETCTBUU C MPHUHIIUIIOM
MUHHUMAJIBHOM JOCTaTOYHOCTH UM OOECIEYMBAET ITOCTAHOBKY IEPEUYUCICHHBIX B
nporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTPALMM IS HCCIEIOBAaHUS M3y4aeMbIX
SBJICHUM U MPOIIECCOB, IMIUPUUECKUX U (PYHTaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHEHUM.

JlabopatopHoe 00OpyJOBaHUE i1 YYECHUUYECKUX MPAKTUYECKUX padoT
(dbopmupyeTcss B BUI€ TEMAaTUYECKUX KOMIUIEKTOB U 0OECIIEUMBAETCSA B pacy€Te OJHOTO
KOMIUIEKTa Ha JBYX oOydarommuxcsa. TemMaTH4ecKHe KOMIUIEKThl J1abopaTOPHOTO
0o0Opy/OBaHUSl JOJKHBI OBITh IOCTPOEHBI Ha KOMILIEKCHOM  MCIIOJIb30BaHUU
aHAJIOrOBBIX U IU(PPOBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX U3MEPUTEIBbHBIX CUCTEM
B BHJI€ LU(PPOBBIX JaOOpATOPHUH.

OCHOBHBIMU LIEJISIMU U3y4Y€HHUs PU3UKHU B 001IEM 00pa30BAHUHU ABIISIOTCS:

e (opMHUpPOBaHHME UHTEPECA U CTPEMIICHUS 00YUaIOIIUXCS K HAYYHOMY U3Y4YEHHUIO

IPUPOJIbI, PA3BUTUE UX UHTEIIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

® Da3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HaHUA U (POpMHUpPOBAHUE
UCCJIEI0BATEIBCKOIO OTHOIIEHUS K OKPYKaIOLUM SIBJICHUSIM;

e (opmupoBaHME HAy4YHOrO MHUPOBO33PEHHUS KakK pe3yjbTaTa H3Y4YEHHUS OCHOB
CTPOEHHUS MAaTepuU U QyHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;

e (QopmupoBaHuE YMEHUU OOBACHATH SBJICHUS C WCIOJIb30BaHUEM (PUBHMUYECKUX
3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opMUpOBaHME TMPEACTABICHUN O pOIM (QU3MKH IS Pa3BUTHUS JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTUH.

JlocTmkeHne STuX Lefed o0ecrneuynBaeTcs pelIeHueM CIeIyIoMMUX 3a1ad B

npoIiecce 3yueHus Kypca (PU3MKU Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus:

e [puoOpeTeHue CUCTEMbl 3HAHUW 00 OOMMX (PU3MYECKHX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpHUAX, BKJIOYAss  MEXaHWKY, MOJIEKYJSIPHYIO  (U3HKY,
AJIEKTPOIUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPHU3UKH;

e (HopMUPOBaHHE YMEHHUI MPUMEHSATH TECOPETHUECKHUE 3HAHMS IS OOBSICHEHHS
(¢u3nyeckux SBICHUM B MPUPOAE U JUIsl IPUHATHSA MPAKTUYECKUX PELICHUI B
MMOBCEIHEBHOM KU3HU;

® OCBOEHHE CIOCOOOB PEIICHUs PAa3IMYHbIX 33a/1a4 C SIBHO 33JaHHOU (hU3MUECKOil
MOJIEJIBIO, 3aJ1a4, MOJAPA3yMEBAIOIINX CAMOCTOSTEIbHOE CO3/IaHne (PU3NUECKOM
MOJIEJU, aICKBATHOM YCIIOBUSIM 3a/1a4K;
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® TOHMMAaHHE (PUIUUECKUX OCHOB M TMPUHIUIOB JCUCTBUS TEXHUUYECKUX
YCTPOMCTB M TEXHOJOTHYECKHX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO
cpeny,

® OBJIAJICHUE METOJAAMH CaMOCTOATEIBHOIO IJIAHUPOBAHUS M TMPOBEACHUS

(¢u3nYecKuX HSKCIEPUMEHTOB, aHalM3a W HWHTEpIpeTanud HHpOpMaInH,
onpeeeHus JOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

® CO3/IaHME YCJOBUU Il Pa3BUTUS YMEHHUH MPOEKTHO-UCCIIENOBATEIBCKOMH,

TBOPUYECKOU JIEATETLHOCTH.

Ha wusydyenne ¢usuku (0a30BbIii YpOBEHb) HAa YPOBHE CpPEIHEr0 OOIIEero
obOpazoBanust otBoautcs 204 yaca: B 10 kmacce — 102 yvaca (3 yaca B Hepento), B 11
kiacce — 102 yaca (3 yaca B HEZIEINIO).

[Ipennaraemeiii B mporpamMme 10 (U3MKE MEpeuyeHb J1a0OpaTOPHBIX U
NPAKTHUYECKUX paboOT SBISETCS PEKOMEHIOBAaHHBIM, YYWUTEIh JeNaeT BHIOOD
npoBeaeHUsT J1a00paTOpHBIX pabOT W ONBITOB € YYETOM  WHAMBUAYAIbHBIX
0COOEHHOCTEN 00yUarOIINUXCS.
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COAEPXKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUSA

®usuka — Hayka o mpupone. Haydnbie MeTOnBI NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb DJSKCriepuMeHTa M TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIEpUMEHT B (pU3HKE.

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

Ponb u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHpA, B IPAKTUYECKON IEATEILHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTb) H
YCKOPEHHUE MaTe€pUaJbHOW TOYKH, MX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMepHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOEe IBIkeHue. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMElIeCHus
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoboaHOE nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonmHentHoe  nBukeHue. JIBMKEHHE  MATEpUAIIBHOW  TOYKHA 11O
OKPYKHOCTHU C MOCTOSSHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAs
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIB>)KECHUE CHAPSIOB, LICMTHbIC U PEMEHHBIC MTEpelayuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WILTIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JBH>KCHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tamenne Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.
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HaGnronenue aBuxkeHUs Tena, OPONIEHHOTO TOJ[ yIiOM K TOPU3OHTY H
TOPU30HTAJIBHO.

H3mepenne yckopeHusi CBOOOIHOTO TaACHMUS.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydyeHne HEpaBHOMEPHOTO JBHXKEHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATENbHBIE paBHBIE IPOMEXKYTKA BpPEMEHM TIPU PAaBHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne IBUKEHUS IApUKa B BA3KOU )KUIKOCTH.

N3yueHnne nBUXKEHUS Telia, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

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

Macca Ttena. Cuna. Ilpunnun cynepnosunnu cui. Bropoit 3akon HeroToHa
JUUI MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro taroreHus. Cuia Tskectu. llepBasg kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunbl Tpenus (mokosi, CKoabxeHus, kauenust). Cumna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUsS U cuiia TpeHus nmokosd. Kosddumument tpenus.
Cuita conpOTUBIIEHUS MPU JIBUX)KEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIKEHUE a0COIFOTHO TBEPOTO Tea.

MOMEHT CHIIBI OTHOCHUTENIBHO OCH BpaumieHus. llnewo cumibl. YcnoBug
paBHOBECHUS TBEPIOIO TEJIA.

TexHudeckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: NOAIINITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAeOpMaliuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U NAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBus paBHOBECHUS TBEPAOTO TeJa. Buibl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul
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N3ydenue aBmxeHust Opycka 1o HAKIOHHOM IITOCKOCTH.

HccenmenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIMX B INPYKUHE U
pE3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpalICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Nmiynbc MarepuaibHOM TOUYKHM (Te€na), CHUCTEMbl MaTEpPHAIBbHBIX TOYEK.
HMIynbC cuibl 1 U3MEHEHHME HMITyJIbCa TEla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE IBM)KECHHE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOuku. Teopema 00 H3MEHEHUH
KUHETUYECKOU SHEPTUMU.

IloreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs yIpyro
nepopMupoBaHHON  mpyxuHbl. lloTeHuumanbHas  SHeprus Tena  BOJIM3H
ITOBEPXHOCTH 3€MJIH.

[loTeHnmanbHble W HENOTEHUMANbHble  Ccuibl.  CBsi3b  pabOTHI
HEMOTCHIMAIBHBIX CUJI C M3MEHEHUEM MEXAaHMYECKOM JHEPIUHM CHCTEMBI TEIL
3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyecknue yCTpOMCTBA M NPAKTHYECKOE NPUMEHEHHUE: BOJAOMET, KONED,
MPYKUHHBIN TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTruBHOE IBUXKEHUE.

[lepexoq NOTEHIMATLHON SHEPTrUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MASITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3BMEHEHHEM MEXaHWYECKOH SHEpPIuu
TE€JIa Ha PUMEPE PACTSKEHHS PE3UHOBOTO JKI'YTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA
Tema 1. OcHosvl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu
OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTULl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEJI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeiei. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.
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TenmoBoe paBHoBecue. Temneparypa u e€ m3mepenue. lllkana temneparyp
Llenbcus.

Mopens  uneanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETHUYECKOW TEOpPUHM HACAIbHOIO raza. AOCONIOTHash TeMIilepaTypa Kak Mepa
CpEIHEN KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACaNbHOM I'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHWe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapoMmeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBalOIIME JTUCKPETHOE CTPOEHHE BEIecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COECINHEHUN.

OnbIThl 10 MU PY3UN )KUIKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JOKa3bIBAOIIINE CYILECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJICHCTBHUS.

Monenb, nuTroCcTpupyomas Ipupoay AaBICHUS Ta3a HA CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSHMS MJICAJBbHOTO Tasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

OmnpeneneHne Macchl BO3AyXa B KIIACCHONM KOMHATE HAa OCHOBE WM3MEPEHMM
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXKY TTapaMEeTPaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMmoauHamMuueckass cucrema. BHYTpeHHSs SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U crocoObl e€ n3meHeHus. KonnuectBo TemnoTsl U padbora. BHyTpeHHss
HEpPrus  OAHOATOMHOTO  WJACAJbHOrO  Tra3a.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y IeJIbHAS TEIJIOEMKOCTh BEIECTBA.
KonudecTBO TEMIOTHI IpH TEIIONEpEaaye.

[lonatue 00 aagmabaTHOM Tmporiecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHne mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaM. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepMoanHamuku. HeoOpaTuMoCcTh IPoIieccoB B MPUPO/IE.

TeruoBple  mammHbl.  [IpuHOUWNBI  JEWCTBHUS  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBaHust SHEpPrUM B TEMJIOBbIX MaiinMHax. Koap¢uuueHT mnosne3Horo
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nevictBust termwtoBod MamuHbl. [{ukn Kapro m ero kosdduimeHT mosie3HOro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIIOIHEPTETUKH.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW HSHEpPrHM Teja MPU COBEPIICHUH PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TIOJI NEUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOJEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OnelT Mo anuabaTHOMY pacCIIUPEHHIO0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHBOM).

Mopenu napoBoil TypOHHBI, JBUTATENSE BHYyTPEHHETO CTOPAaHUsl, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanusn éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u kKoHJeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTENIbHASL BJIAXKHOCTh BO3Ayxa. HacelllleHHBIM map. YaenbHas TeEIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYpPhl KUTIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdHble Tena. AHU30TPONHS CBOWCTB
kpuctaioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUcTayum3aius. Y AelbHas TerioTa miaBienus. CyOoaumanusi.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHH TMOJTYyUYECHHUS] COBPEMEHHBIX MaTepHasioB, B
TOM YHUCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu nmoHW>KEHHOM JIaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIleCTBRA.

JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii axcnepumenm, nabopamopmvie pabomul

N3mepenne 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznen 4. DaekTpoauHaMMKa
Tema 1. Inekmpocmamuxa
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OnekTpuzanusi Tela. OJEKTpUYecKWil 3apsan. [IBa Bula >SIEKTPUUYECKUX
3apsinoB. [IpOBOJMHUKHM, DUANEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli 3IEKTPUYECKU 3apsia.
OnekTpudeckoe mnoje. Hanpsok€HHOCTh  anmekTpudeckoro moiid.  IIpuHuumn
CYyHEPIO3ULAN BJICKTPUUECKUX MOJiel. JIMHMK HanpspKEHHOCTH AJIEKTPUUYECKOTO
TIOJISL.

PaGora cun  anektpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHUUAIOB. [IpOBOOHMKM M AUARJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jwusnextpruyeckasi IPOHUIIAEMOCTb.

DnekTpoéMKocTh. KongeHcaTop. DIeKTPOEMKOCTh IJIOCKOTO KOHJEHCATOpA.
DHeprus 3apsKEHHOTO KOHAEHCATOPA.

TexHu4eckrue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOIL,
AIEKTPOMETP, DIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE JJIEKTPONpPUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIBHBIN aNnapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3auMopencTBre HaIEKTPU30BaHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaaH
IJIACTUH, PACCTOSHUS MEXIY HUMH U JUAJIEKTPUUIECKOW NPOHUIAEMOCTH.

DHeprus 3apsHKEeHHOTO KOHEH CaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepenue 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBICHUE. YIEIbHOE CONMPOTHBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapALICIIBHOE, CMEIIAHHOE COCIUHEHNE POBOIHUKOB.

PaGora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAsA CHJIA U BHYTPEHHEE CONMPOTUBJIECHHWE HWCTOYHHKA TOKA.
3akon Oma 11 noJHOM (3aMKHYTOM) 35ieKTprudeckoi tenu. KopoTtkoe 3aMbIkaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.
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DneKkTpuYecKuil TOK B Bakyyme. CBOICTBA AIEKTPOHHBIX ITyYKOB.

[TosrynnpOBOJHUKH. CobcTBeHHass W TpHUMECHas  MPOBOAMMOCTH
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTpUYEeCKHd TOK B  PAcTBOpax M paciulaBaX  AJIEKTPOJIMUTOB.
DIIEKTPONIUTHYECKAS TUCCOLUALUS. DIIEKTPOJIN3S.

OnekTpudeckuidi TOK B Tra3ax. CaMOCTOSITEIbHBIA M HECaMOCTOSATEIIbHBIN
paspsa. Monunus. [1nazma.

TexHU4ecKue yCTpPOMCTBA M NPAKTUYECKOE IIPUMEHEHHUE: aMIIEpMETp,
BOJITMETP, pEOCTAaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHbIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP COIPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMUCTOPBI U POTOPEZUCTOPHI, NOTYPOBOAHUKOBBIN U0, ralbBaHUKA.

Jlemoncmpayuu

M3mepeHne CUiTbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

CMeliaHHOe COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe dIEKTPOIABWXKYIIEH CHiIbl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa ¥ NPOBOJANMOCTb BO3yXA.

OAHOCTOPOHHSSI MPOBOAUMOCTD TMOAA.

Yuenuueckuii saxcnepumenm, nabopamopusie pabomul

N3yyeHnne cMenaHHOro COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MesxknpeaMeTHble CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kiacce OCylIECTBISETCS C
y4€TOM COJEpKATEIbHBIX MEXKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YUYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHHE, HAay4HbIH (akT, runores3a, (Qu3uueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabosa, rumnepOosna, ux rpauKku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX NPOEKIIMU HA OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.
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Buonocus: mexannyeckoe ABMXKEHHE B KMBOW mpupoje, nuddysus, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUABI TEILIONEPEIayH, TEMJIOBOE PABHOBECHE),
AIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEUIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIAPHAsl Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, XKUIKOCTEU WU
ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajbBaHUKA.

l'eocpaghus: BnaxXHOCTh BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJWJIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IIOJIyYEHHUs] COBPEMEHHBIX MATEpPUAIIOB, B TOM YHCIIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOIpHOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArPEBATEIIbHBIC npuoOopkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raJbBAHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. InNeKmpoMazHUMHAA UHOYKUUA

[ToctostHHbIE ~ MarHUTHL.  B3anMOAEHCTBUE  IIOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHuomn cynepno3unuu
MarHuTHBIX nosied. JInHMM MarHuTHOM WMHAYKIMH. KapTuHa JTUHWA MarHUTHOW
WHYKIIMH T0JISI TOCTOSSHHBIX MarHUTOB.

MarnutHoe TOJie TMPOBOJHMKA C TOKOoM. KapTuHa JHHUN WHIYKIUU
MAarHMTHOTO TOJISI JUIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT DpcTena. BzanmoielicTBue NpoBOJIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. [[BH>KeHUE 3apsKEHHOW YaCTULIbI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

SBneHue DNEKTPOMArHUTHOW MHAYKIMU. [IOTOK BeKkTOpa MarHUTHOU
MHAYKIUAHW. OJIEKTPOABIKYIAS CUJIa HWHAYKIMH. 3aKOH 3JEKTPOMArHUTHOU
nHaykuuu dapazes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MPOBOJAHUKE, IBHXKYIIEMCS TOCTYMATENHHO B OJTHOPOJAHOM MarHMTHOM TIOJIE.

[IpaBuno Jlenua.
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NHnykTUBHOCTh.  SIBJIEHME CAaMOMHIAYKIMHU. OJIEKTPOJBIKYILAs Ccuia
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHu4eckre yCTpONCTBA W MPAKTUYECKOE TPUMEHEHHUE: TOCTOSHHbBIC
MArHUThI, 3JEKTPOMATHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacTUll, UHIYKIHOHHAS 1€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MAarHUTHBIM TIOJIEM.

JIvHUY MHIYKIIMY MAarHUTHOTO TIOJISL.

B3anmonencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JlerictBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMArHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJBUKYIIEH CHIIBI MHAYKIHUH OT CKOPOCTH WU3MEHEHUS
MarHuTHOTO IIOTOKA.

SIBneHne cCaMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue neicTBUA NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue aBICHUS 3JICKTPOMAarHUTHOW UHTYKIIHH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMmpOMaZHUMHbIE KONEOAHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnyeckue konebanus. [lepmona, wacrora, amrmumryga u ($aza KoieOaHUU.
[Ipy>XHHBIN MasATHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanuii. [IpeBparienue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJE€OaHUS B
UJICATHPHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. Dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPrUU B UJCATBHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBienne o 3aTyXarux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJeOanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMUs.

[lepemennbiii  TOK. CUHYyCOMAAQIbHBIM TEPEMEHHbIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAUEHUWE CHUJIbl TOKA U

HaIIpsHKCHUS.
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Tpanchopmarop. IlpousBonacTBo, nepenada U nMOTpedICHUE dIEKTPUIECKON
SHEPIruM. DKOJIOTUYECKHE PUCKHU TPU MPOU3BOJICTBE AMIeKTpodHepruu. Kynbrypa
MCMOJIb30BaHUS 3JIEKTPOIHEPTUU B TIOBCEHEBHOM KU3HMU.

TexHuyecknue yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHUE: SIICKTPUUYECKUIMA
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpOINepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKU MASITHUK).

HaOGmronenue 3aryxaromux KojieOaHui.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaOmronenue pezonanca.

CB0OOOHBIE IEKTPOMAarHUTHBIE KOJIEOAHUS.

OcumwinorpaMMsl (3aBUCHUMOCTH CUJIbI TOKA U HANPSHKEHUST OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu mOCIEIOBATENRHOM COCAWHEHUW PE3UCTOPA, KATYIIKH
MHIYKTUBHOCTH U KOHJICHCATOPA.

Mojenb JTUHUY 3JEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanre 3aBUCUMOCTH TEpUOJa MajbIX KoJieOaHUM Ipy3a HA HUTH OT
JUTUHBI HUTU U MacChl Ipy3a.

HUccnenoBanne TmEpEeMEHHOr0 TOKa B ILEMA U3  MOCJIEAOBATEIIBHO
COEAMHEHHBIX KOHJICHCATOPA, KATYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbLE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacnpocTpaHeHusi W JAjnuHa BodHbL. [lomepeuHble W MPOJONBHBIE BOJHBI.
HNuTtepdepenus u iuPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3ITyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anektpomarautHoin BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKECHHUE, MpeoMJIeHUe, NoJsapu3anus, Judpakius,
unrepdepeniuss. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3JeKTPOMarHUTHBIX BOJH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUSA. Pagnookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi JUAarHOCTUKA B TEXHUKE M MEAMIIMHE, pajaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu
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O6pa3oBaHue U pacpoOCTPaHEHHE MONEPEUHBIX U MPOJOJIbHBIX BOJIH.

KoneoGmromeecs Teno Kak HCTOUHUK 3BYKa.

HabGnronenue otpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepenunu u qudpakiud MEXaHU4ECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
YacTOTOM KOJIEOaHMIA.

HccnenoBanre  CBOMCTB ~ AJEKTPOMAarHUTHBIX  BOJIH: OTpPaKEHHE,
pesioMJIeHUE, MoJspu3anus, Tudpakiuus, UHTepdepeHIus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. I[IpsMonuHEnHOE pacnpoCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueyHbI HCTOYHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue mzoOpaxeHuil B
IUIOCKOM 3€pKae.

[IpenomieHue cBeta. 3aKOHBI MPEJIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTEelb
npenomiicHus. [lomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yrojl MOJIHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus cseta. CiioxxHbIi cocTaB Oenoro ceera. LBer.

CobOupatounie u pacceuBaromive JuH3bl. ToHkasg numH3a. DoKycHOe
pacCTOSIHME W ONTHYECKas CHJla TOHKOM JuH3bl. [locTpoeHue wuzo0OpaxeHWil B
coOuparolux U paccerBarolux JuH3ax. Gopmyna TOHKOW JIMH3BI. YBeJIUYEHUE,
JJaBaeMo¢€ JIMH30MU.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAaKCMMYMOB M MHUHHUMYMOB B HWHTEP(PEpEHIIMOHHON
KApTUHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemeéTka. YcCIoBUE HaOMIOACHUS
IJIABHBIX ~MAakKCHMyMOB TIpM  [aJ€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(PPaKIUOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuueckue YyCTpONCTBA M MPAKTHUYECKOE NPUMEHEHHE: OYKH, JIyIa,
¢doroanmnapar, NPOEKIMOHHBIN ammapaT, MHUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OINTHKA, AUPPAKIIMOHHAS PELIETKA, MOJSIPOHI.

Jlemoncmpayuu

[IpssMonMHEHOE pacnpOCTPaHEHUE, OTPAKEHUE U NPEIOMIICHHUE CBETA.
OnTuyeckue mpruodopHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHre. Mojiesb CBETOBOAA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu MuKpocKona, TeJIeCKona.
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Hab6mronenue natepdepeHimm cBera.

Hab6mronenune nudpaxium ceera.

HaOnronenue nucnepcuu cBera.

[TonydyeHue cekTpa ¢ MOMOIIBIO MPU3MBI.

[TonyueHue criekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.
HaOnronenue noyisipuzanuu CBETa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol
N3Mepenue nokaszaress NpeJIoMIICHUS CTEKIIA.
HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenue nucnepcuu cBera.

Pa3nesn 6. OCHOBBI CIeHIHAJIBHON TEOPHUH OTHOCUTEILHOCTH

['paHuIBl  OPUMEHUMOCTH  KJIACCHYECKOM  MexaHuku.  IlocTymaTsel
CHEUATbHOW TEOPUU OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOJYJSL CKOPOCTH
CBETA B BaKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DWHILITEWHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTU. 3aMENJICHUE BPEMEHU U COKPAILICHHE
JUTVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISTUBUCTCKON YaCTUIIbI. DHEPIHS
ITOKOS.

Paznen 7. KBantoBas pusuka

Tema 1. dnemenmuvt K6AHMOBOI ONMUKU

®otonsl. opmyna [lnanka cBsizu 3HEprun HOTOHA C €T0 YACTOTON. DHEPTUs
Y UMITyJIbC (POTOHA.

OTtkpoiTue U ucciaegopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3akoHbI
dotorpdexra. YpaBuenue OunmTeitHa s hotodddexra. «KpacHas rpanuiiay
dboToaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUECKOE MpUMEHEHHUEe: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTo3(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oToddhdEKTa.

Ceeroauop.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma
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Mopens atoma Tomcona. Ombitel Pesepdopra mo paccessHuIo 0 -4acTHIL.
[Imanerapnas mogmens aroma. llocrynmater bopa. U3nydyenue u mormonieHue
($OoTOHOB TpU TEepexoAe aroMa C OJHOTO YPOBHS SHEPTrUM Ha Jpyroi. Bujsr
cnekTpoB. CIIEKTp YPOBHEW SHEPTrUU aTOMa BOJOPO/IA.

BosiHOBBIE cBoOMicTBa yacTull. Bosnsbl 1e bpoitns. KopryckyisipHO-BOJIHOBOM
JyaJInu3M.

CHoOHTaHHOE U BBIHYX/ICHHOE U3ITy4YECHHE.

TexHuyeckue yCTpOHCTBA M TPAKTUYECKOE IMPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

HabGnronenue TMHEHYaToro CuexTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, TOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma 1o ompeneneHuto  cocTasa
paavoakTUBHOTO u3inydyeHus. CBoiictBa anbda-, Oera-, ramMMa-u3ITy4yeHHUs.
BnusitHue paainoakTHBHOCTH Ha KUBbIE OpTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonnas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Torsbl.

Anbba-pacnaa. ODNEKTPOHHBIM U TO3UTPOHHBIN Oerta-pacman. [amma-
U3JIlydeHue. 3aKOH PaJuOaKTUBHOTO pacraja.

DHeprus CBA3M HYKJIOHOB B sizipe. SAaepHbie cuinbl. Jlegekt Macchl siapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl W TEPCIIEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.

DiieMeHTapHble YacTHUIlbl. OTKPBITUE O3UTPOHA.

MeTonbl HaOIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTalbHbIE B3aUMOJIEHCTBUA. EAMHCTBO u3nyueckoi KapTUHBI MUpA.

TexHuyeckue ycTpoMcTBa U MPAKTUUECKOE MPUMEHEHUE: IO3UMETp, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TUrK MOHU3UPYIOIIUX YaCTHIL.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul
HccnenoBanre TpeKoOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).
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Pasnen 8. DjieMeHTBHI aCTPOHOMHUM U ACTPOPU3MKH

Otanbl pa3BUTHS acTpoHOMUH. [IpuKIIaiHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMHH.

Bun 3Bé3gHoro HeOa. Co3Be3nus, sipkue 3BE3MbI, IJIAHEThl, UX BUIUMOE
JBH>KCHUE.

ConneuyHas cucrema.

Connue. ConHeunast akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE3bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpaMma «CIEKTpaldbHBINA KJIacc —
CBETHMOCTBY». 3BE3Mbl TJIaBHOW IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHMOCTBY» JJIsl 3BE3] TJIABHOW MOCJIENOBATENbHOCTH. BHYTpeHHee cTpoeHue
3BE37. COBpEMEHHBIC MPEJACTABIEHUS O MPOUCXOXKACHUU U 3Botonnu ConHIa u
3BE31. DTanbl )KU3HH 3BE3I.

Mineunbiii I[lyte — Hama I'amaktuka. Ilomoxenune m aBwxkeHue CosHIA B
[Namaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. YEpHBIE ABIPHI B sApax
raJaKkTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Pazberanue rajiakTuk.
Teopus bonpmoro B3peiBa. PenMuKTOBOE M3TydEHHUE.

Macmrabnas crpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPeIeNICHUs TTOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11s CeBEpHOro NOyIIapus U IPKHUE 3BE3bI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maroniee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUM B DKOHOMHUYECKOM, TEXHOJOTHYECKOM,
COIIMAJIBHON M ATHYECKOU cepax nesTeIbHOCTH YeJIOBeKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOW HAy4YHOU KapTUHE MHPA, POJIb PU3UUECKOU TEOPHUH
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpPA, MECTO
(bU3nYeCKOl KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTeCTBEHHO-HAYYHBIX
MPEACTABICHUM O IPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 Kimacce oCyIIecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3CM C KypcamMu MaTE€MAaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meocnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAYYHOTO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumoTe3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHHE.
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Mamemamuxa: peUIEHHE CUCTEMBl YPaBHEHUM, TPUTOHOMETPUYECKUE
GyHKIIUA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUIECKOE
TOXJIECTBO, BEKTOPBl M MX MPOEKUWH HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
MIPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, TMPU3HAKK TMOJ00MS TPEYTrOJbHHUKOB,
ompeiesIieHHe IUIOMIAAU TUIOCKUX (GUTyp U 00BbEMa TEll.

buonoeus: snexTpudueckue SBICHUS B JKHBOW MPHUPOJIE, KoJieOATEIbHBIC
JIBUKEHHS B )KUBOW MPUPOJIEC, ONTUYECKUE SIBIICHUS B KWUBOU MPUPOAE, NCUCTBUE
paauanyy Ha )KUBbI€ OPTraHU3MBbl.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJIMYECKAsI CTPYKTypa TBEPIABIX
TeJ, MEXaHU3Mbl OOpa30BaHUS KPUCTALIMYECKON PEMETKH, CIEeKTPaTbHBIN
aHaJIu3.

l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSCCHUIA.

Texnonocua: JNVMHWUW DJEKTpOIlEpeaay, TIE€HEpPaATop IEPEMEHHOIO TOKa,
AJEKTPOJIBUTATENIb, MHAYKIHUOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
COJIHEYHas Oarapes.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBLI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHoro mnpenmera «®Pusnka» Ha YpPOBHE CpPEIHETO OOIIEro
oOpa3oBanus (0a30BbI YPOBEHB) JOJIKHO OOECTICUUTHh JOCTIKCHUE CICTYIONMINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JINYHOCTHBIE PE3YJIbTATBHI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHSI y9eOHOTO TpeaMeTa «Du3nkay JOHKHBI
OTpaXaThb TOTOBHOCTh M CIOCOOHOCTh OOY4YarOUXCA PYKOBOJACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPAIUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaiv3alliid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATEIBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocs Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPATULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO AESTEIBbHOCTh B MHTEPECAX TIPakKIaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIIbHONW OpraHU3allNY;

YMEHHE B3aNMO/ICMCTBOBATH C COLIMAIbHBIMU HHCTUTYTAMH B COOTBETCTBHH C
ux (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2)IaTPHOTHYECKOT0 BOCITUTAHMS:

c(hOpMUPOBAHHOCTH POCCUICKON rpaXJaHCKON WJICHTUYHOCTH,
NaTpUOTU3MA;

IIEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIC HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOI0;

OCO3HAHHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

4)3¢cTeTU4eCKOro BOCIIUTAHMS:
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ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIFOYAsi 3CTETUKY HAYyYHOTO TBOPYECTBA,
npucyero pu3n4eckon Hayke;

S)TpyI0BOro BOCIIMTAHMS:

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

TOTOBHOCTBH M CIIOCOOHOCTHh K 00Opa30BaHUIO U CaMOOOpa30BaHHIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6)3K0J10r14eCKOro BOCIIUTAHMS:

c(hOpMHPOBAHHOCTh JKOJOTHUYECKOW KYJNbTYphl, OCO3HAHHE TJI00AIBHOIO
XapakTepa dKOJIOTMYECKUX MpodiieM;

IJTAHUPOBAHKUE U OCYIIECTBJICHUE ICMCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHrue ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HaNmpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUU 110 (PUBHKE;

7)UeHHOCTH HAYYHOI'O NMO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHUE IIEHHOCTH HAy4YHOU [EATEIbHOCTH, TOTOBHOCTH B IMPOIECCE
u3ydyeHus: (U3UKU  OCYIIECTBJISTH  MPOEKTHYID U HCCIEI0BATEIbCKYIO
JeATEeIbHOCTh MHANBUIYaIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyallU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENIENIATh 1eNIA JACSITENbHOCTH, 3aJaBaTh MapamMeTpbl M KPUTEPUH HUX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOpPEYMST B  paccMaTpUBaeMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YyJIbTaTOB
1[EJISIM, OLIEHUBATh PUCKH TOCJICICTBUMN JEATEILHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEAIBHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.
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ba3oBble ucciaenoBarejbCcKue JeHCTBUS:

BJIaJICTh HAYYHOM TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznueckoil HayKu;

BJIAJICTh HaBbIKAMU y4e€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOMN NESITeIbHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peUIeHHs 3ahad (U3HUECKOrO COJEp)KaHWs, MPUMEHEHHUIO Pa3IMYHbIX
METO/IOB [TO3HAHHS;

BIAJCTh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpHpETalud, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX
CUTYallUsIX, B TOM YHCIIE TIPU CO3JIaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISBJISITh TNPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyalIM3UpOBaTh 3ajiavy,
BBIJIBUTaTh TUIOTE3y €€ pEeIIEHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBa
CBOUX YTBEPKJICHUH, 3a]1aBaTh apaMETPbl U KPUTEPUU PELICHUS;

aHAJIM3UPOBAaTh IMOJYYEHHBIE B XOAE PEUICHUA 3aJlayd pe3yJIbTaThl,
KPUTHYECKU OIIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeSATEILHOCTH, B TOM YKCIIE TIPU U3yYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTh 3HaHHUA 10 (U3MKE B MPAKTUYECKYI0 00JacTh
KU3HEIEATEeIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIE MOJXO0/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUSI.

Pabora ¢ unpopmaunmeii:

BJIAJETh HABBIKAMHU MOJy4YeHHUs] UHPOpMauu (U3HUECKOTO COAEPKaHUS U3
HMCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSATEIIBHO OCYLIECTBIATh IOUCK, AaHAIMU3,
CUCTEMATHU3AIMIO U HHTEpIpETaruio MHPOPMAIMK PA3IUYHBIX BHUIOB U (HOpM
MIPE/ICTABIICHHUS;

OLICHMBATh JIOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJB30BaTh  CpPeACTBa  HMH(POPMAIMOHHBIX U  KOMMYHHUKAIMOHHBIX
TEXHOJIOTUW B PEIICHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3ALMOHHBIX
3aad ¢ CcoOMofeHHEM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepexeHns, TNPaBOBBIX W  JTHYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCTHl (PU3MUECKOTO COJACPXKAHUS B PA3TUYHBIX (opMarax c
y4€TOM Ha3zHaYeHUs] UHPOPMAIIUU U TIEIICBOM ayIUTOPHH, BEIOUpAsi ONITUMATLHYIO
dbopMy TIpeCTaBICHUS I BU3yJIU3AIUH.
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KoMMyHuKaTHBHBIe YHUBEpPCAJIbHbIE y4eOHbIe AeiicTBUS:

OCYIIECTBIATh OOIIEHWE Ha Yypokax (U3UKK U BO BHE-YPOUHOHU
JeSITEIbHOCTH;

pacrno3HaBaThb MPEANOCBUIKM  KOH(UIMKTHBIX CHUTyallud M cMsr4arb
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO HW3JIaraTb CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHHUEM
S3BIKOBBIX CPEJICTB;

NOHMMATh U HCIIOJIB30BATh MPEUMYIIECTBA KOMaHJHOW M MHIWBUIYaJbHOU
paboThI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4éToM OOLIMX
WHTEPECOB, U BOBMOKHOCTEH Ka)I0TO YjeHa KOJUICKTHBA,;

OPUHUMATh II€Td  COBMECTHOM  JEATENbHOCTH, OPTaHMW30BBIBATH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTHIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpenensaTb poid ¢ y4€TOM MHEHMH y4YaCcTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBAaTh Ka4yeCTBO CBOETO BKJIaJa W KaXKIOTO yYaCTHHKA KOMaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejyiaraTb HOBBIE IPOEKTHI, OLEHUBAThb HAEH C TO3UIMH HOBU3HBHI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TOBEACHHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITh MHUITMATHUBHBIM.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Yy4eOHbIe NeiCTBHSA
Camoopranusamnus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PELICHHS PACUETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMK1 yueOHOTo MpeIMeTa Ha OCHOBE JIMUHBIX MTPEANOYTEHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO DJPYAHWIMH B 0O0JaCTH
(bu3MKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:
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JaBaTh OIIEHKY HOBBIM CHTYaIlMsiM, BHOCUTh KOPPEKTUBHI B NIEATEIHHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJIHTATOB IICIISIM;

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENIbHBIX TIPOILECCOB, WX PE3yJbTaTOB U
OCHOBaHMUI;

WCITOJIB30BaTh MPUEMBI PeIICKCUU ISl OIICHKU CUTYyaIluH, BEIOOpa BEPHOTO
pEIICHHST;

YMETh OIIEHUBATh PUCKM U CBOEBPEMEHHO MPUHUMATH PEHICHUS IO HUX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX TMpH aHalM3e pe3yibTaToB
NEeATEeTLHOCTH;

MPUHUMATh €051, TOHUMasi CBOM HEJIOCTATK! U JOCTOMHCTBA;

OpUHUMATh MOTHUBBI W apTryMEHTHl APYrHMX TMPH aHalM3e pe3yibTaToB
NEeSTeIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mporecce AOCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
no (u3MKe IS YPOBHS CpPEIHEro oOOIIero oOpa3oBaHUs Yy OOydaronIuxcs
COBEPILICHCTBYETCS HIMOIIMOHATLHBIH UHTEJIEKT, MpeAnoararonuii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIOCOOHOCTh MTOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM AMOIIMOHAILHON Cephl,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIECHHME, CIOCOOHOCTh aJanTUPOBATHCI K
AYMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIH, BKIIOYAIOIICH CTpEMJICHNE K JTOCTHKCHHUIO LT U
ycrexy, ONTUMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

OMIIATHH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIMOHATIBLHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TIPH OCYIIECTBICHWH OOIICHUSA, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUYAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh HHTEPEC U pa3pemaTh KOH(IUKTHI.

NPEIMETHBIE PE3YJIBTATBI
K xonmy oOyuyenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHUN:
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JIEMOHCTPUPOBATh HA MpUMEpax pojib U MECTO (U3UKH B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B IPAKTUYECKOUN AEATEIIBHOCTH JIFOAEH;

YUUTBHIBaTh TPaHULBl IPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJEIIEH:
MaTepuagbHas TOUKa, MHEpLUaAJIbHAs CUCTEMa OTCUYETA, a0COJIIOTHO TBEPIOE TEJNO,
WJICAIIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEM U TBEPABIX TEJ, TOUYCUHBIN
AIIEKTPUYECKUI 3apsil IPU pelieHnu GU3NIECKUX 3a/1a4;

pacrno3HaBaTh (PU3NYECKUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB MEXAHMKH, MOJIEKYJIIPHO-KMHETUYECKOM TEOPHUH CTPOCHMS BELIECTBA U
IEKTPOJUHAMUKHN:  PaBHOMEPHOE M  PABHOYCKOPEHHOE  IPSIMOJIMHEHHOE
JNBUKEHUE, CBOOOJHOE TMaJE€HUE TeJ, IBUKEHHWE MO OKPY)KHOCTH, HHEpUUs,
B3auMoieicTBUe Ten, TUPQy3us, OPOYHOBCKOE IBMKEHHE, CTPOEHUE KUIKOCTEN
U TBEPJBIX TeJ, U3MEHEHNE 00BbEMA Tell IPU HArpeBaHUU (OXJIAKIECHUH ), TEIIIOBOE
paBHOBECHE, HCIIAPEHMUE, KOHICHCALMs, IUIABICHUE, KPUCTAILIM3ALMsA, KUIICHHUE,
BJI&KHOCTH BO3/lyXd, OBBIIIEHUE TaBICHUS ra3a IIPU €ro HarpeBaHWM B 3aKPbITOM
COCylle, CBSI3b MEXAY IapaMeTpaMu COCTOSIHMS Tra3a B  HM30IPOLECCaXx,
ANEKTpU3aLMs TEJl, B3aUMOJEHCTBUE 3apsI0B;

OINKCHIBATh MEXAHUYECKOE JBMKEHHE, UCIOJIb3Ys (PU3MUECKUE BEITUYMHBI:
KoopauHara, myTh, IlepemerieHue, CKOpOCTb, YCKOpEHHE, Macca Teja, CHIIa,
VMMITYJIbC T€JIa, KUHETUYECKasl dHEprus, NMOTCHUHAIbHAS JSHEPIUs, MEXaHU4YECKas
paboTa, MexaHW4YecKass MOIIHOCTh; NpPH ONUCAHWU NPABUIBHO TPaKTOBATh
(Gu3NYeCKUi CMBICH HCIOJIb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS U EIUHMIIbI,
HaXOoAUTh (HOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUUYHMHY C JAPYTUMHU
BEJIMYMHAMU;

ONMUCBHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJN M TEIUIOBBIE SIBICHUS,
UCIONBb3ysl (PU3MYECKME BEIWYMHBI: JaBJI€HUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKash HEPIusl XaOTHYECKOr0 JABMIKEHHUS MOJIEKYJ, CPEIHEKBAIpaTUYHA
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIIOTbI, BHYTPEHHSs 3HEprus, padbora rasa,
KO3 (PUIIMEHT TMONE3HOTO JAEWCTBUS TEIUIOBOTO JBUTaTelsl; NpPH ONUCAHUU
NpaBUJIBHO TPaKTOBaTh (U3MUECKUI CMBICT MCHOJB3YEMbIX BEIWYMH, HUX
00O3HAaUeHUsT W EAUHMIBI, HAXOAUTh (OPMYJbl, CBS3bIBAIOIINE JAHHYIO
(bu3NYECKYIO BEIMYUHY C IPYTUMU BEIUUYHNHAM;

ONMCBHIBATh U3YUYEHHBIE MIEKTPUYECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
ABJIEHUS (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKHE BEIUUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUYECKOE T0JIE, HAMPSHKEHHOCTD IMOJISI, NOTEHIMAJ, PA3HOCTh NOTEHINAJIOB;
OpU ONHCAHUM TMPABWJIBHO TPAaKTOBAaTh (DU3MUECKUNA CMBICT HCHOJIB3YEMBIX
BEJIMYMH, X OOO3HAUEHMs] U EIUHMIIBI; YKa3blBaThb (POPMYJIbI, CBS3BIBAIOIINE
JaHHYIO (PU3MYECKYIO BETUUYUHY C IPYTUMH BEJIMYMHAMY;
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aHANMM3UPOBATh (PU3MUECKHUE MPOIECCHl U SBIEHUS, UCTOIB3YS (HU3UIECKUE
3aKOHBI U MIPUHIIMUIIBL: 3aKOH BceMHUpHOTro Tsarorenus, I, Il u I 3akonsr HetoTOHa,
3aKOH COXPAHEHUSI MEXaHMYECKOW SHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
OPUHIMI CYNEPIO3UIIMA CHJI, TPUHIUI PABHOMPABUS WHEPLHAIBHBIX CHUCTEM
OTCuéTa, MOJIEKYJISIPHO-KMHETHUYECKYI0 TEOPHUI0 CTPOCHMS BEIECTBA, Ta30BbIE
3aKOHBI, CBSA3b CPEHEH KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBMKEHUS MOJIEKYJ C
a0COJIFOTHOM TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AIIEKTPUUECKOT0 3apsifa, 3akoH KyloHa, mpu 3TOM pasiiiyaTh CJIOBECHYIO
GbOpMyIMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUA (TpaHMUIIbI,
00J1acTH) TPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC MPUHIUIIBI  JACHCTBUS  MAIllMH, NOpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuarh YCJIOBUS UX O€30MaCHOTO HCIIOJIh30BaHUS B
MOBCEIHEBHOM KU3HH;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 UCCIIENOBAaHUIO (DU3WYECKUX SBJICHUM U
MPOIIECCOB C KCMOJIb30BAHUEM MPSIMBIX, U KOCBEHHBIX H3MEPEHUN, MPU STOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJIUTH OMBIT U
bopMyIMpOBaTh BHIBO/IBI,

OCYUIIECTBJISAThH MPSAMbIC U KOCBEHHBbIC U3MEPEHUS (PU3NUECKUX BEJIUYHH, TIPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIOCOO M3MEPEHHUS U HCIOJIh30BaTh W3BECTHHIC
METO/bI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh  3aBUCHUMOCTH  MEXKIY  (PU3NUYECKUMH  BEJIMYMHAMH  C
WCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
buKCUpoBaTh PE3yNbTAThl MOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYMUH B
BUJI€ TaONUIl U rpadMKOB, AEJIaTh BRIBOABI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEACHUU UCCIEAOBAHUN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIbCKON U TPOCKTHOU
NESATEILHOCTH C HMCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOUCTB M JaOOPATOPHOTO
000opy1I0BaHUS;

pemiatb pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIIOJB3Ys (PU3UYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAIM3a YCIOBHUS 3aJ1auu
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXoMUMbIe NI €€ PeIICHUs, POBOAUTh PACUYEThl M OIICHUBATH PEaJTbHOCTH
MOJTYYE€HHOT0 3HaueHUsI (PU3UIECKON BEJIMUUHBL;

peliaTh KaueCTBEHHBIC 3a/1a4M: BHICTPAUBATh JOTUUECKH HEMPOTHBOPESUUBYIO
LEMOYKY PACCYKICHUI C ONMOpON Ha HM3Yy4YEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3uYeCKHC ABIICHUS,

WCIIOJIb30BAaTh ~ MPU  PEIIEHHH  y4eOHBIX  3a7ad  COBPEMEHHBIC
UH(OPMAIMOHHBIE TEXHOJIOTHH /IS MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
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U MPECTABICHUS y4eOHOW U HAYYHO-MOMYJISIPHON MH(POpPMAIUH, MOTYyYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHUECKU aHATTU3UPOBATD MOIydaeMyto HH(POPMAIIHUIO;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpaleHUH ¢ MPUOOpPAMU U TEXHUYECKUMU
yCTpOMCTBaMH, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTMUECKOIO
IIOBEJICHUS B OKPYKAIOILEH CpeEAE;

paboTaTh B TpyHIE€ C BBIIOJHEHUEM pa3JMYHBIX COLMAIBHBIX PpOJIEH,
IUIAaHUPOBATH padOTy TPYNIbl, PAUUMOHAIBHO pacCHpenessiTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHHBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PAaCCMaTPUBAEMON IPOOIJIEMBI.

K xonmy oOyudenuss B 11 kiacce mpeaMeTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JTOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TE€XHOJIOTHM, B IMPAKTHUYECKOW JEATEIBHOCTH JIFOJIEH, LEIOCTHOCTh U E€IHHCTBO
($u3nYECKOil KapTUHBI MUPA;

YUUTBIBATh TPAHULBl TPUMEHEHUS HW3YYEHHBIX (PU3MUECKUX MOJENei:
TOYEYHBIN JJIEKTPUUECKUH 3apsl, JIyd CBETA, TOUEYHbIN UCTOYHUK CBETA, SAEpHAs
MOJieJb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOIO sjipa MpH pPEIIeHUH (HU3HUECKUX
3a/1ay;

pacrno3HaBaTh (pU3MUECKHUE SIBJICHUS (TIPOIECChl) U OOBIICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAHTOBOW (DPMBHMKH: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MarHuTOB, J3JICKTPOMAarHUTHasT WHAYKUUSA, JEHCTBHE MAarHUTHOIO IIOJdS Ha
IPOBOJAHUK C TOKOM U JBIXKYIIMHCS 3apsi, 3JEKTPOMarHUTHbIE KOJIEOaHUS U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPAXECHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJASpU3alUs CBETa, JUCIEpPCUsi CBETa,
dbotoanekTpudeckuii 3ghext (hoTodrddexT), cBeToBOE AaBleHNUE, BOSHUKHOBEHUE
JUHENYaToro CHEeKTpa aToMa BOJIOPOJA, €CTECTBEHHas W HMCKYCCTBEHHAas

PaIOaKTUBHOCTb;
ONMKCHIBATh W3YYEHHBIE CBOMCTBA BEUIECTBA (AJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  cped) W

AJIEKTPOMATrHUTHBIC SIBIICHUS (TIPOIECCHI), MCTONB3YsAd (U3UYECKUE BEITHYMHBIL:
AIEKTPUYECKUN 3apsii, CWJIA TOKA, JJICKTPUUECKOE HAIPSKEHUE, DIEKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, JJIEKTPOJBIDKYIAs CHia, paboTa TOKa,
WHIYKLIHUS MAarHUTHOrO Mojs, cwia Awmmepa, cuia JlopeHna, WHIYKTUBHOCTH
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KaTYILIKW, SHEPrus JJIEKTPUYECKOrO0 M MAarHUTHOTO MOJed, MEepuoJl U 4acToTa
KojeOaHnii B KoyieOaTeIbHOM KOHTYpe, 3apsi W CWia TOKa B TPOIECcCce
TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWUW, (OKYCHOE pACCTOSHUE U
ONTUYECKAs CUJIa JIMH3bI, MPU ONUCAHUM MPABUIBHO TPAKTOBAaTh (HU3UUECKUUN
CMBICII HCIIOJIb3YEMBIX BEIMYMH, HMX OO0O3HA4YEeHHs U EAUHMIIBI, YKa3bIBaTh
dbopMysBl, CBSA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;

ONHUCHIBATh HW3YyYCHHBIC KBAHTOBBIC SIBJICHUS W MPOLECCHI, HCIIOIb3Ys
bu3nueckue BEIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, NPU OMUCAHUM TPABWIBHO TPAKTOBATH (UBUYECKUM CMBICT
UCIIOJB3YEMbIX BEJIMYWH, UX OO0O3HAYCHUS M €IUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIONIUE JIAHHYIO (U3MYECKYI0 BEJIUYMHY C JPYTUMH BEJIWYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHaIu3UpoBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUecKue
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEIOBATEILHOTO U MapajjieIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Joyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIWH, 3aKOH MPSMOJMHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEHa Mg Gororddexra,
3aKOH COXPAHEHUS SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOr0 4YMCIa, MOCTyJarhl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pas3iindyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHAa, €r0 MaTEeMaTHYEeCKOE€ BBIPAKEHHWE U YCIOBUS (TpaHUIlBI, 00JIACTH)
MPUMEHHUMOCTH;

OMPENIENATh HAMIPABICHUE BEKTOPA MHIAYKIIMM MarHUTHOTO TIOJIsI TPOBOHUKA
C TOKOM, CUJIbI AMIiepa u cuiibl JlopeHna;

CTPOMTh U OIKCHIBATh H300paXKEHHE, CO3/IaBaEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOTHATh HKCIEPUMEHTHI M0 MCCIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCMOJIb30BAHUEM TMPSMBIX, U KOCBEHHBIX H3MEPECHUUN: TPU ITOM
dbopmynupoBath TpoOiieMy/3agadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEUIONKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpPOBaTH BHIBOIHI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIIOCOO0 W3MEPEHUS W HCIOJIb30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIEIOBATh 3aBUCUMOCTH (M3MYECKUX BEJIMYHMH C HCIOJb30BaHUEM
OpSAMBIX HM3MEPEHUH: MPU H5TOM KOHCTPYMPOBATH YCTAHOBKY, (PUKCHPOBATH
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pe3yabTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3WYECKUX BEIMYMH B BHUJAE TaONUIl U
rpaduKoB, enaTh BHIBOBI [0 PE3yJIbTaTaM UCCIIECTOBAHMUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIENOBATEILCKOW U IMPOEKTHOU
NESATEIbHOCTH C MCIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPOUCTB U JIAOOPATOPHOTO
000pyI0BaHUS;

pemaTh pacu€THbIE 3aJa4ydl C SBHO 3aJlaHHOW (DU3UYECKOM MOJIETBIO,
UCIIOJIb3Ysl (PU3UYECKUE 3aKOHBI M MIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/la4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKUE BEJIMYMHBI U (POPMYIIHI,
HEeoOXoauMble Jisi €€ pElIeHHs, TPOBOJUTh PAacUEThl U OILEHUBATH PEATbHOCTH
MOJIy4Y€HHOTO 3HAYeHUS (PU3UYECKOUN BEJIUYUHBI;

penaTh KaueCTBEHHbIE 33/1a4i: BBICTPAUBATh JIOTHYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXKIACHUN C ONOPOM HA H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznueckue SBICHUS;

UCIIOJIB30BaTh ~ MpPU  PEIIEHHH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJIOTHH I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
Y TIPEICTABICHUS YYEOHOW M HAy4YHO-MOMYJSPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyto HH(OPMALUIO;

OOBSCHATh MPUHLMIIBI JEHCTBUS MAallMH, OpUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX O€30MacHOrO MCIOJIb30BAHUS B IMOBCEIHEBHOU
KU3HH;

IPUBOJUTH PUMEPHI BKJIaJ1a POCCUNUCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEIO MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
JUIsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpaIllEHUU ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUs 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMUECKOI0
MOBEJICHUS B OKPYKAIOIIEH CpelIe;

paboTatb B TpYyIIE C BBIIOJHEHUEM PAa3JIUYHBIX COLMAJIBHBIX POJIEH,
IUIAaHUPOBATh PadOTy TPYNIbI, PAUUMOHAIBHO pacHpenesnsiTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHUBATh
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEILICHUE pacCMaTpUBaeMON POOIJIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsn4yecTBo 4acon DJIeKTPOHHBbIE
HauMeHoBaHMe pa3/ie/ioB U TEM (ungposbie)
Ne n/m IpOTPaMMEI Beero KOﬁHTpOJILHbIe HpﬁaKaneCKne 06PA30BATEIbHbIE
padoThI padoThI pecypeh
Paznen 1.OU3UKA U METO/Ibl HAYYHOT'O ITIO3HAHUS
11 ®du3uKa 1 METO/IbI HAYYHOT'O ) bubmuotexa [JOK
' MTO3HAHUS https://m.edsoo.ru/7f41bf72

Uroro no pazneny 2

Pa3zpena 2.MEXAHUKA
bu6mmoreka IJOK

2.1 Kunemarika 10 https://m.edsoo.ru/7f41bf72
bubmoreka IIOK

2.2 Jlunamuia 1 https://m.edsoo.ru/7{41bf72
bu6mmoreka IJOK

2.3 3aKOHBI COXPAaHEHHS B MEXAHHUKE 12 1 1 https://m.edsoo.ru/7f41bf72

Hroro no pazneny 33

Paznea 3.MOJIEKYJIAPHAA ®U3UKA U TEPMOJANHAMUKA

31 OCHOBBI MOJIEKYJIIPHO- 14 | butmoreka [JOK

' KHHETHYECKOU TEOPHH https://m.edsoo.ru/7f41bf72

bubmoreka IIOK

3.2 OCHOBbI TEPMOAMHAMHKH 14 ! https://m.edsoo.ru/7f41bf72

33 ArperaTHbl€ COCTOSIHUS BEILIECTBA. 7 bubmuotexa [JOK

@da30BbI€ N1EPEXOIBI

https://m.edsoo.ru/71f41bf72
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I[TPOI'PAMME

Hroro nio pazaeny 34
Paznea 4.9JIEKTPOANHAMUKA
bu6mmoreka [IOK

4.1 DICKTPOCTATHKA 14 https://m.edscl)lo.ru/7f4lbf72
49 [ToCTOAHHBIN SJIEKTPUYECKUAN TOK. 16 bubmuotexa [JOK

Toku B pa3nMYHBIX cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 30
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I1O 102
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11 KJIACC

KosmuecTBo yacoB DJIEKTPOHHbIE
HaumenoBanue pa B U TeM u¢posbie
Ne ni/mn HpOFpZMOMLI © PAASIO ¢ Beero Kontpoabnsbie | [IpakTuyeckue f)lilip(zl:f OOB ar eJ)")HH e
padoThbI padoThI pecype

Paznea 1.9JIEKTPOANHAMUKA
11 MaruuTtHoe nosue. DIeKTpOMarHuTHasI 20 | 3 bubnuotexa [JOK

' WHTYKITUS https://m.edsoo.ru/71f41c97¢
Uroro no pazneny 20
Paznen 2. KOJIEBAHUSA U BOJIHBI
721 MexaHn4ecKre 1 3JIEKTPOMArHUTHBIE 15 1 bubmuoteka [JOK

' KOJICOaHMs https://m.edsoo.ru/7f41c97c
29 MexaHn4YecKre 1 3JEKTPOMArHUTHBIE 3 1 bubmuoteka [JOK

' BOJIHBI https://m.edsoo.ru/7{41c97c
2.3 Onruka 16 3 EESJST?I/C;EG eIEiaS(I)lo(.)rILf/ 7f41c97¢
Uroro no pazneny 39

Pa3nen 3.0CHOBBI CHEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH

31 OCHOBBI clielIMaIbHON TEOPUH 6 | butmoreka [JOK
' OTHOCUTEIIbHOCTHU https://m.edsoo.ru/7f41¢c97¢c
Uroro no pazneny 6
Paznea 4 KBAHTOBAS ®PU3UKA
4.1 DneMeHThl KBAaHTOBOM OINTHKHU 8 bubmorexa LHOK
' https://m.edsoo.ru/7f41c97¢c
4.2 CrtpoeHue atoma 5 bubmmoreka [IOK
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https://m.edsoo.ru/7f41c97c
bubmoreka [JOK
4.3 ATOMHOE 51pO / https://m.edscl)_E).ru/7f41c97c
Uroro no pazneny 20
Paznen S.OJIEMEHTBI ACTPOHOMHUU U ACTPOPU3UNKHU
51 DJIeMEHTBI ACTPOHOMUU U 7 1 bubmuotexa [JOK
acTpoU3UKH https://m.edsoo.ru/7{41c97c
Uroro no pazneny 7
Paznen 6.OBOBHIAIOILIEE ITIOBTOPEHUE
bubmoreka [JOK
6.1 Obobmaromee nosTopere 4 https://m.edscl)lo.ru/7f41c97 C
Hroro no pazneny 4
PesepBHOE Bpems 6
OBIIEE KOJIMYECTBO YACOB T1O 102 4 7
ITPOT'PAMME
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HOYPOYHOE IINTAHUPOBAHMUE

10 KIIACC
KoauuecTBO 4acoB DJIeKTPOHHBbIE
N . JlaTa uzy4enus undpoBbIie
€Ma ypoka bHbIEe | [IpakTHUYeckn
n/n P Bcero KOHT%O'H ¢ P o eerme - . o0pasoBaTebHbIE
ThI a00ThbI
pado pado JIaH aKkT pecype
®usrka — HayKa O
| npupojae. Hayunsie bubmmorexa [{OK
METO/IBI TTO3HAHMS 1 https://m.edsoo.ru/ff
OKPY KaIoIIEero MUpa 0c32¢2
Ponb 1 MecTo pu3uku B
(opmMHpOBaHUU
) COBPEMEHHOW Hay4YHOU bu6moteka [IOK
KApTHUHbI MUpA, B 1 https://m.edsoo.ru/ff
IPAKTHYECKOM 0c33e6
JESITCIbHOCTH JIIOICH
MexaHu4ecKoe IBUKCHHE.
OTHOCHUTEIBLHOCTh
; bu6mmoreka [JOK
MEXaHUYECKOI'O JBMKCHMSI. 1 https://m.edsoo.ru/ff
[lepemenienune, CKOPOCTB, 0c3508
YCKOpEHUE
4 | YPOK 3aKperuieHus: 3HaHuK
o teme «MexaHu4ecKoe
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JIBIOKCHUE.
OTHOCUTEIBLHOCTD
MEXaHUYECKOT'O JIBYKCHMS.
[Tepemenienune, CKOpOCTB,
YCKOPEHUE»

PaBHOMepHOE bubmmoreka [{JOK

IPSMOJIMHENHOE JIBUKCHUE 1 https://m.edsoo.ru/ff
0c3620

YPOK 3aKperieHus: 3HaHUN
1o TeMme «PaBHOMEpHOE
IIPSIMOJIMHENHOE
JBUKECHHEY

PaBHOyCKOpEHHOE bubmmoreka [JOK

IPAMOJIMHEWHOE IBHKECHHE 1 https://m.edsoo.ru/ff
0c372e

YpOK 3aKperieHus: 3HaHU
o TeMe

8 | «PaBHOYCKOpEHHOE
MPSIMOJIMHEWUHOE
TIBUYKEHUE

CB00OIHOE TIaJICHUE.
8 A bu6mmoreka [JOK

https://m.edsoo.ru/ff
ITaICHUA 0c39cc

9 | Yckopenne cBOOOIHOTO 1
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10

YPOK 3aKperuieHus 3HaHUM
o TeMe «CBo0OOIHOE
IaJIcHAE. Y CKOPEHUE
CBOOOTHOTO TIAJICHIS

11

KpuBonuneitnoe
NBIKEHUE. J[BHKEHUE
MAaTEpPUAITILHON TOYKH I10
OKPY>KHOCTH

bubmoteka [IOK
https://m.edsoo.ru/ff
Oc3ada

12

VYpOK 3aKperieHus: 3HaHU
no Teme «KpuBoJsmHeHOoe
NBIDKEHUE. J[BUKEHUE
MaTepUalIbHON TOYKH I10
OKPY>KHOCTHY

13

[TpuHuMn
OTHOCHUTEIIbHOCTH
lNanunes. MuepunansHbie
cucteMbl orcuera. [lepBoii
3akOH HproToHa

bu6moreka IJOK
https://m.edsoo.ru/ff
Oc3be8

14

Macca rena. Cuna.
[TpuHiun cynepno3unuu
cwii. Bropoii 3akoH
HeroTona mis

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Oc3bed
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MaTepHaHBHOﬁ TOYKH

15

YPpOK 3aKperuieHus: 3HaHUN
o reMe «Macca Tena.
Cuna. [puniun
CyHEpIO3UILIUM CHUJL.
Bropoii 3akon HeroToHa
JUISL MAaTEPUATTBHON TOUKW

16

Tperuit 3akoH HeroToHA
JUISL MATEPUATIBHBIX TOYEK

bubmoteka [IOK
https://m.edsoo.ru/ff
0Oc3bel

17

VYpOK 3aKperieHus: 3HaHU
o teMe «TpeTuit 3aKkoH
Hrerorona misg
MAaTEPUAIBHBIX TOUEK)

18

3aKOH BCEMUPHOTO
TAroteHus. Cumia TSKECTH.
[IepBas kocMHuueckas
CKOpPOCTH

bu6morexa IJOK
https://m.edsoo.ru/ff
0c3d00

19

YPpOK 3aKperuieHus 3HaHU |
o TeMe «3aKOH
BCEMUPHOTO TATOTEHUSI.
Cuna tsxectu. [lepBas
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KOCMHYCCKasAd CKOPOCTB»

20

Cuna ynpyroctu. 3akoH
I'yka. Bec tena

bubmoteka [IOK
https://m.edsoo.ru/ff
Oc3el8

21

YPpOK 3aKperuieHus: 3HaHUN
o TeMe «Cuia yrnpyrocTtu.
3akoH ['yka. Bec Tena»

22

Cuia TpeHus.
Koaddumment tperus.
Cuna conpoTUBIICHUS TIPU
JBYDKEHUH TENa B
KUIKOCTH WIIH Ta3e

bu6mmoreka IJOK
https://m.edsoo.ru/ff
0c3t76

23

YpOK 3aKperieHus: 3HaHUM
no teme «Cuiia TpeHus.
Koadduruent tpenus.
Cuia conpoTUBIIEHUS IPH
JIBDKEHUH TENa B
KUIKOCTH WU Ta3e»

24

[ToctynarensHOE U
BpalllaTeJIbHOE JIBHKCHUE
a0COIOTHO TBEPIOTO TENa.
MowmenT cuiibl. [1neqo
CHWJIBbL. Y CIIOBUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Oc41a6
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PaBHOBCCHA TBép,Z[OFO TCJIa

YPpOK 3aKperuieHus: 3HaHUN
o teme «llocrymnarensHoe
Y BpalaTeIbHOE

)5 JBYKEHUE a0COIOTHO
TBEPAOro Tes1a. MOMEHT
cuibl. [1neyo cuel.

Y cioBust paBHOBECUS

TBEPJIOTO TEJIA»

Nmnynsc MatepuanbHOU
TOYKH, CUCTEMBI
MaTEPUAIBHBIX TOYEK. bubmorexa [JOK

MMMy bC CHITBL. 3aKOH 1 https://m.edsoo.ru/ff
0c43d6

26

COXpaHEHHMS UMITYJIbCA.
PeakTuBHOE nBHKEHIE

YPpOK 3aKkperuieHrs 3HaHU I
1o Teme «Mmmyibe
MaTepuaIbHOU TOUKH,

27 CHUCTEMBI MATEPUATBHBIX
TOYeK. IMIyJibC Cumbl.
3aKOH COXpaHEHUS
uMIyJibca. PeaktuBHoe

JBIDKEHHUE)
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28

PaboTa 1 MOUTHOCTH CHJIBI.
Kunernueckas sneprus
MAaTEPUAIbHON TOUKHU.
Teopema 00 U3MEHEHUU
KHHETUYECKOW SHEPTUU

bubmoteka IIOK
https://m.edsoo.ru/ff
0c4502

29

YPOK 3aKperuieHus 3HaHUM
o TeMe «Padota u
MOIIHOCTh CHJIBI.
Kunernueckas sneprus
MAaTEpPUATIbHON TOUKHU.
Teopema 06 U3MEHEHUHU
KHHETUYECKOU SHEPTUN

30

[TorenunanbHasg SHEPTHSL.
[TorenuuanbHas 3HEPTUS
yrpyro aehopMUpPOBaHHON
npyxuHsl. [loTeHanbHas
SHEPTHUs Tela BOJIU3U
MOBEPXHOCTHU 3eMJIU

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Oc461a

31

YPpOK 3aKkperuieHus 3HaHU |
o teMe «lloreHnmanbpHas
sHeprus. [loreHnmanbHas
SHEprus ynpyro
nehopMUpPOBaHHOMN
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npyxuHsbl. [loTeHnnanbHas
SHEPrus Tejaa BOIU3U
MTOBEPXHOCTHU 3EMIIN

32

[ToTenuanbHbIC U
HEMOTEHIMAIbHBIC CUJIBI.
CBsi3b pabOTHI
HETOTEHINATBHBIX CHJI C
M3MEHEHUEM
MEXaHUYECKON IHEPTUH
CHUCTEMBI TEJ. 3aKOH
COXpaHECHUS
MEXaHUYECKOI YHEPTUH

bu6mmoreka IJOK
https://m.edsoo.ru/ff
0c478c

33

YpOK 3aKperieHus: 3HaHU
o teme «IloreHnuaabpHBIC
Y HETIOTCHIIMAIbHBIE CHUIIBI.
CBs13b pabOTHI
HEMOTEHIMAIBHBIX CUJI C
U3MEHEHUEM
MEXaHUYECKON IHEPIUn
CUCTEMBI TeJl. 3aKOH
COXpaHCHUS
MEXaHUYECKON IHEPTUM

34

JlaGoparopHas pabota
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«HccnenoBanue cBs3u
PabOThI CHITBI C
U3MEHEHUEM
MEXaHUYECKON IHEPTUH
Tesa Ha puMepe
PaCTSHKEHUS PE3UHOBOTO
KIyTay

35

KontposnbHas padora 1o
teMe «Kunemartuka.
JlnHamuka. 3aKOHBI
COXpaHEHMS B MEXAHUKE)

bu6mmoreka IJOK
https://m.edsoo.ru/ff
0c4b74

36

OCHOBHBIE MTOJIOKEHUS
MOJIEKYJISIPHO-
KUHETUYECKON TEOPUHU.
bpoyHOBCKOE nBMkKEHHUE.

Hudpdysus

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Oc4dc2

37

Xapakrtep IBUKEHUS U
B3aMMOJICHCTBUSA YaCTHI]
BellecTBa. Mojaenu
CTPOEHUS Ta30B,
JKUIKOCTEU U TBEPABIX TEN

38

Macca monekyin.
KomnuecTBO BemecTna.
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[TocrosiHHast ABorazipo

39

YPpOK 3aKperuieHus: 3HaHUN
o teme «Macca MONEKYIIL.
KonuyecTBo BemiecTna.
[TocTostHHast ABoraapoy»

40

TerutoBoe paBHOBECHE.
Temnepatypa u €€
m3mepenue. lllkana
temneparyp Llenscus

41

WUneanbusriii raz B MKT.
OcHOBHOE ypaBHEHUE
MKT

bu6mmoreka IJOK
https://m.edsoo.ru/ff
Oc4fde

42

YpOK 3aKperieHus: 3HaHUM
o teme «MaeanbHbIN ra3 B
MKT. OcHoBHOE
ypaBHeHue MKT»

43

AOcomoTHas TeMIieparypa
KaK Mepa CpeaHen
KUHETUYECKOU SJHEPTUU
JIBUKEHUS MOJIEKYII.
YpaBuenue Menpeneena-

bu6moreka IJOK
https://m.edsoo.ru/ff
Oc51le
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Knaneitpona

44

YPpOK 3aKperuieHus: 3HaHUN
o TeMe «AOCOTFOTHAS
TEMIIEpATypa Kak Mepa
CpeHEN KNHETUYECKON
SHEPIrUU ABUKECHHUS
MOJIEKYJI. Y paBHEHUE
MenneneeBa-KnanepoHa»

45

3akoH JlanpToHa. 'a3oBbIe
3aKOHBI

46

Ypok 3aKperieHus: 3HaHUM
o Teme «3akoH JlanbToHa.
["a30BBIC 3aKOHBI»

47

JlaboparopHas pabota
«OnpeneneHne Macchbl
BO3/lyXa B KJIACCHOM
KOMHATe Ha OCHOBE
M3MEpPEeHHit 00bEMa
KOMHATBI, JTaBJICHUS U
TeMIIepaTyphl BO3IyXa B
HEWN»
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48

N3onponecce B
HAcaIbHOM ra3e u ux
rpaduueckoe
MPEJICTABICHUE

bubmoteka [IOK
https://m.edsoo.ru/ff
0c570e

49

YPOK 3aKperuieHus 3HaHUM
no teme «3omnponeccel B
MJICaJIbHOM Tra3e U X
rpadguueckoe
IIPEICTABICHUE)

50

BuyTpeHnHsis sHeprus
TEPMOIMHAMHUYECKOM
CHCTEMBI U CIIOCOOHBI €&
n3menenusa. KoanuectBo
TEIJIOTHI U paboTa.
BrayTtpennss sHeprus
OJTHOQTOMHOT'O HICaILHOTO
rasa

bu6morexa IJOK
https://m.edsoo.ru/ff
0c5952

51

YPpOK 3aKkperuieHrs 3HaHU I
110 TeMe «BHyTpeHHss
SHEprus
TEPMOAMHAMHUYECKON
CHUCTEMBI U CIIOCOOBI €€
n3MeHenus. KomnaectBo
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TEIJIOTHI ¥ paboTa.

BrayTtpennss sneprus

O0JJHOATOMHOT'O HJI€aJIbHOTO

raza»

bubmmoreka [JOK
52 | Buzpl Temionepesiaun https://m.edsoo.ru/ff
Oc5c36

VY nensHag TEMI0OEMKOCTD

BemiecTBa. KonnuecTBo Br6morexa LIOK
53 | TEIUIOTEI IpH https://m.edsoo.ru/ff

TeIuIonepeaaye. 0c5¢36

AnnabaTHbBIN MpoIece

VYpOK 3aKperieHus: 3HaHU M

o TeMe «Y JeapHas
54 TEIUIOEMKOCTD BEILIECTBA.

KonuyecTBo TemnoTsl npu

TeIuIonepeaaye.

AnabaTHBINA MPOIECCH

[TepBr1ii 3aKk0H
55 TEPMOJAUHAMHUKU U €TO0 bubmuoreka [IOK

IPHMECHEHHE K https://m.edsoo.ru/ff

u3omnpoleccam OcSefe
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YPOK 3aKperuieHus 3HaHUM
o TeMe «llepBbIi 3aKOH
56 | TepMOAMHAMUKH U €r0
MIpUMEHEHHUE K
U30ITPOLIECCaM»
HeoGpaTtumocTh
57 MPOLIECCOB B IPUPOJIE. bubmorexa [JOK
Bropoii 3aKoH https://m.edsoo.ru/ff
TEPMOJTMHAMHUKHA 0c6230
53 [Tpunnmn neitictust u KI1J| bu6mmoreka IJOK
TEIUIOBOM MAIITMHEI https://m.edsoo.ru/ff
0c600a
59 | Hukn Kapuo u ero KIIJ]
YPOK 3aKperuieHus: 3HaHUN
60 | mo teme «Ilukin KapHo u
ero KIIJ{
61 DKOJIOTHYECKHe MpoOIEeMbl
TETIJIOOHEPTETUKHU
Obobusarowiit ypok bubmorexa [JOK
62 | «MonexynsapHas pusuka. https://m.edsoo.ru/ff
OCHOBBI TEPMOAUHAMUKI 0c6938
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KontposnbHas pabota 1o
63 | TEMe «MounekynsipHas bubmorexa [HOK
du3mKa. OCHOBBHI https://m.edsoo.ru/ff
TEPMOIUHAMUKI 0c6a50
[Tapoo6pazoBanue u BuGmiorexa LIOK
64 | konaeHcamus. Mcnapenue https://m.edsoo.ru/ff
Y KUTICHUE 0c63b6
VYpOK 3aKperieHus: 3HaHUN
0 TeEME
65 | «[lapooGpazoBanue u
KoHJIeHcanus. Mcnapenue
Y KUIIEHUE
AOcomoTHas u
OTHOCHUTEJIbHAS BJIAXKHOCTh bub6mmoreka [JOK
66 BO3yxa. HachIeHHbI#H https://m.edsoo.ru/ff
nap 0c64d3
TBEpnoe telno.
Kpucrammueckue n
67 | amopdabie Tena. bubnmorexa [IOK
AH30TPOIHS CBOTCTE https://m.edsoo.ru/ff
0c6510
KpuctaiuoB. JKunkue
kpuctauibl. COBpeMEHHbIE
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MaTCpUuabl

I1aBnenue u

63 KPUCTAJTA3ALIHS. bu6mmoreka [JOK
VYV nenpHasd TEILUIOTA 1 https://m.edsoo.ru/ff
0c6708

miaBieHus. Cyonumarius

VYPpOK 3aKperieHus: 3HaHU N
o teme «IIlmaBaenue u

69 | KpucTayM3anus.
VaennHas TEIjioTa
miaBienus. Cyonumarus

70 YpaBHEHHE TEILIOBOTO bubmmoreka [JOK

Gatamnca 1 https://m.edsoo.ru/ff
0c6820
DJIeKTpU3aLus TEN.

71 DJIEKTPUUECKUM 3apsij. bu6amoreka [{JOK
JIBa BHJA YIEKTPHUCCKUX 1 https://m.edsoo.ru/ff
3apAIOB Oc6bcc
[TIpoBoHMKH,

AHSIICKTPHI H bu6moreka IJOK

72 | MONYNpPOBOAHAKH. 3aKOH 1 https://m.edsoo.ru/ff
COXpPaHCHUA Oc6bcc
AJIEKTPUYECKOTO 3apsiia
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73

YPOK 3aKperuieHus 3HaHUM
o teme «lIpoBonHuKH,
JTADJICKTPUKU U
MOTYNPOBOJHUKH. 3aKOH
COXpaHEHUS
AIEKTPUUYECKOTO 3aps/ia

74

B3aumopeiicTBre 3apsi0B.
3akoH Kynona. Toueunbii
ANEKTPUYECKUN 3aps]T

bu6mmoreka IJOK
https://m.edsoo.ru/ff
Ocbeed

75

YPOK 3aKperieHus: 3HaHU1
1o TeMme «B3anmonaencraue
3apsiioB. 3akoH KynoHa.

ToudeuHbll INEKTPUYECKUI

3apsi

76

HanpsxénnocTts
JIEKTPUYECKOTO TI0JIA.
[IpuHUMD cynepno3uuu
3JIEKTPUYECKUX ITOJIEH.
JIvHUM HANPSKEHHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c6df2

77

YPpOK 3aKkperuieHus 3HaHU |
110 TeMe «Harpssxk€HHOCTD
3JIEKTPUYECKOTO TOJIS.
[IpuHuMn cynepno3unuu
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AIEKTPUUECKUX MOJIEH.
JInHnK HaNPSLKEHHOCTH
Pabota cun

g | PIEKTPOCTATHYECKOTO bubmmoreka [{JOK
rioJist. [loreHrmann. https://m.edsoo.ru/ff
Pa3HocTh moTeHIMaI0B 0c6100
[IpoBogHUKM H

WJICKTPUKU B

o AMICKID Bu6miorexa LOK
AJIEKTPOCTATUYECKOM TI0JIE. https://m.edsoo.ru/ff
Jusnexkrpuueckas 0c7018
IPOHUIIAEMOCTb

20 DJIEKTPOEMKOCTb. bu6amoreka [{JOK
KonzneHncarop https://m.edsoo.ru/ff

0c7126

DIIEKTPOEMKOCTD ILIOCKOTO

81 KOHJIEHCATOpa. DHEeprus bubmmoreka [JOK
3aPAKEHHOTO https://m.edsoo.ru/ff
KOHJICHCaTopa 0c72c0
YPpOK 3aKperuieHus 3HaHU |

2 | IO TeMe «DIEKTPOEMKOCTh
IIJIOCKOTO KOHAEHCATOpA.
DHeprus 3apsSKEHHOTO
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KOHIOCHCATOpAa

83

JlabopaTtopHas pabota
«3mepenune
AIIEKTPOEMKOCTH
KOHJ/ICHCATOpa

84

[TpuHUMN 1eCTBUS U
MIpUMEHEHNE
KOHJICHCAaTOPOB,
KOIUPOBAIHLHOTO
arrapara, CTpyHHOro
IpUHTEpA.
DIIeKTPOCTaTHIECKas
3amuTa. 3a3eMJICHNUe
AIEKTPONPUOOPOB

85

DIIEKTPUYECKHN TOK,
YCJIOBUSI €T0
CYILIECTBOBAHMUSI.
[Tocrosinubll TOK. Cuna
Toka. Hanpsioxenue.
Conportusienue. 3akOH
Oma aJ1s1 yyacTka 1enu

86

YOk 3aKkperuieHrs 3HaHU I
0 TeME «DJIEKTPUUECKHIA
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TOK, YCIIOBUS €r0
CYIIIECTBOBAHMUSI.
[Tocrosinnbiii TOK. Cuna
Toka. Hanpsioxenne.
Conpotusinenue. 3aKOH
OmMa 151 yyacTka nenu

87

ITocnenoBarensHOE,
napasuiesibHOe, CMEIIaHHOE
COCTMHECHHE MTPOBOTHUKOB.
JlaboparopHas pabota
«3ydeHne cMelanHoro
COCJIMHEHUS PE3UCTOPOBY

bu6mmoreka IJOK
https://m.edsoo.ru/ff
0c7410

88

YpOK 3aKperieHus: 3HaHU
o TeMe
«ITocnemoBarensHOE,
MapaJlIeIbHOE, CMEIIAHHOE
COEMHEHNE MPOBOJHUKOB.
Jlabopatopnas pabota
«3y4eHune CMEeIaHHoro
COEMHEHUS PE3UCTOPOBY

89

PabGoTa 1 MOIITHOCTH
AJIEKTPUUYECKOTO TOKA.
3akoH J[xoyns-Jlenua

bu6moreka IJOK
https://m.edsoo.ru/ff
0c7838
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90

YPOK 3aKperuieHus 3HaHUM
o Teme «Pabora n
MOIIIHOCTD
3JIEKTPUYECKOTO TOKA.
3akoH J[xoyns-Jlenna

91

3axoH OMa 11 MOJTHOU
(3aMKHYTOH)
BJIEKTPUYECKOM LIETIH.
Kopotkoe 3ambikanue.
JlaboparopHas pabota
«3mepenune DJ1C
MCTOYHHKA TOKA U €T0
BHYTPEHHETO
COTIPOTHUBJICHUS

bubmoteka [IOK
https://m.edsoo.ru/ff
Oc7ae0

92

YpOK 3aKperieHus: 3HaHU M
1o teme «3akoH Oma JJis
MOJIHOM (3aMKHYTOM)
BJICKTPUYECKOH LICTIH.
KopoTtkoe 3aMbikaHue.
JlabopatopHas pabota
«3mepenne D]1C
HMCTOYHHUKA TOKA U €ro
BHYTPEHHETO
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COIIPOTUBJICHUA)

93

DNeKTpOHHAS
MPOBOAUMOCTb TBEPBIX
METAJIJIOB. 3aBUCUMOCTD
CONPOTHUBJIEHUS METAJIJIOB
OT TEMIIEpPaTypHI.
CBepXIpoOBOIUMOCTh

94

DIIEKTPUYECKUN TOK B
Bakyyme. CBOMCTBa
AJIIEKTPOHHBIX ITYYKOB

95

[TonynpoBOIHUKH, UX
coOCTBEHHasi U MPUMECHAs
poBOAUMOCTE. CBOMCTBA
p—n-nepexona.
[TonynpOoBOTHUKOBEIE
1110)2(010)0) B

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Oc84ae

96

DJIEKTPUYECKUN TOK B
pacTBoOpax M pacruiaBax
AJIEKTPOJIUTOB.
DIIEKTPOIUTAYECKAS
JIUCCOLIMALNS. DIIEKTPOIU3

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c82ba
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97

DJIEKTPUUECKUMN TOK B
ra3zax. CaMOCTOSITeIbHBIN
1 HECaMOCTOSITEIIbHBIN
paspsaa. Monunus. [1nazma

bubmoteka [IOK
https://m.edsoo.ru/ff
Oc84ae

98

DIIeKTPUYECKUE MPUOOPHI
U YCTPOUCTBA U UX
MPaKTUYECKOE
npuMeHenue. [Ipasuia
TEXHUKHU 0€3011aCHOCTH

bubmmoreka [JOK
https://m.edsoo.ru/ff
0c86fc

99

O6o0maromuii ypok
«DIEKTPOANHAMUKAY

bu6mmoreka IJOK
https://m.edsoo.ru/ff
0c&8be

KontposnbHas padora 1o
TeMe «DIJIEKTPOCTATUKA.

O6o06maronuii ypox mo

5 bu6morexa IJOK

100 | ITocTostHHbIN https://m.edsoo.ru/ff

ANEKTpUUYECKUM TOK. TOKH Oc8a8a

B Pa3JIMYHBIX CPeIax»

Pe3epBHBIl ypOK. Bu6mmoreka [TOK
101 | KonTposbHas padboTa 1o https://m.edsoo.ru/ff

TeMe «DJIEKTPOANHAMUKAY 0c8c56
102 | Pe3epBHBIN ypOK. bubmmorexa [IOK

https://m.edsoo.ru/ff
Oc8f6c
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temaM 10 Kj1acca

OBIIEE KOJIMYECTBO YACOB
I10 [TIPOI'PAMME

102
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11 KIIACC

OmneIT Dpcrena.
B3aumoneiictBue

KosnyecTBo yacoB DJIeKTPOHHBbIE
Ne Tema ypoka Konrpoabnsle | [IpakTrnyeckue s e i ppoBLIe
n/n Bcero paGoTEI paGOTE: [Lian daxt o0pasoBaTebHbIE
pecypchbl
ITocTostHHBIC MAarHUTHI U
UX B3aHMMOJICHCTBHE.
MarsuTtHoe 1oJje. bu6moreka [JOK
BeKTOp MarHUTHO# 1 https://m.edsoo.ru/ff
VHIYKUUH. JInHNN 0c9778
MarHUTHOM UHAYKIIUU
Ypok 3akperuieHus
3HAHUU MO TEME
«ITocTOssHHBIC MAarHUTHI
) 1 X B3aUMOJCUCTBHE.
MarnurtHoe 1ozJie.
BekTop MarsHuTHOM
VHAYKIUA. JInHAM
MarHATHOW WHTYKIIU
MarauTtHoO€ 1oJie
3 | IPOBOZHHKA C TOKOM. brbmmorexa LIOK
1 https://m.edsoo.ru/ff

0c98fe
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IIPOBOIJHUKOB C TOKOM

Ypok 3akperuieHus
3HAHUH IO TeMe
«MarauTHoe 1oJe

4 | IpOBOJAHUKA C TOKOM.
OnbIT IpcTena.
BzanmopeiicTBue
MPOBOJAHUKOB C TOKOM»

JlaGoparopHas paboTa

bubmoteka [IOK
S | «M3ydyeHre MarHuTHOTO 1 1

https://m.edsoo.ru/ff
IOJISI KATYIITIKA C TOKOMY 0c98fe

JleficTBME MAarHUTHOTO
TOJIs1 HA MPOBOJHUK C
tokoMm. Cuna Ammnepa.

JlabGopaTopHas pabora bubmmoreka [JOK
«MccnenoBanue 1 1 https://m.edsoo.ru/ff
0c9ac0

JIEUCTBUSI IOCTOSIHHOT'O
MAarHuTa Ha PaMKy C
TOKOM))

YPpOK 3aKperuieHust

7 | 3HAHHUH TI0 TeME
«JlercTBME MarHUTHOTO
TOJISI HA MPOBOJHHUK C
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tokoM. Cuna AMmnepa»

Ypok 3akperuieHus
3HAHUU IO TEME
«JlencTBE MAarHUTHOTO
T10JIs1 Ha IPOBOJHUK C
TokoM. Cumna Amrepa»

JlelicTBuE€ MarHUTHOI'O

TIOJIs1 HA IBMKYLIYIOCS

3apSKCHHYIO YaCTUILY.

Cuina Jlopenna. Pa6ota
cwiibl JIopeHna

bubmoteka [IOK
https://m.edsoo.ru/ff
0c9df4

10

YpOK 3aKperuieHust
3HAHUU MO TEME
«JleicTBHE MAarHUTHOTO
TOJIs1 HA ABMKYLIYIOCS
3apsSHKEHHYIO YACTHILY.
Cuina Jlopenna. Pa6ora
cuiibl Jlopenna»

11

YPpOK 3aKperuieHust
3HAHUU I10 TEME
«JlercTBHE MarHUTHOTO
TOJIs1 HA IBMKYLYIOCS
3apSKCHHYIO YaCTULLY.
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Cuia Jlopennia. Pabora
cuisl JIopeHna»

12

DneKkTpoMarHuTHas
nHAYyKIud. [loTok
BEKTOpAa MarHUTHOM
uHaykiuu. 3/C
WHIYKIWHU. 3aKOH
AIEKTPOMArHUTHOU
nHayKuuu Papanes

13

YPpOK 3aKperuieHus
3HAHUM 110 TEME
«INEeKTpOMarHuTHas
nHaykuus. [lotok
BEKTOpAa MarHUTHOM
170:018%31121 . 0RC VI (@
MHIYKIWH. 3aKOH
AIEKTPOMArHUTHOU
nHAyknun apaaes»

14

YPpOK 3aKperuieHust
3HAHUU 110 TEME
«INMEKTPOMarHuTHas
nHAyKIuA. [loTok
BEKTOpPa MarHUTHOU
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uHaykuuu. 3/C
WHIYKIWHU. 3aKOH
AIEKTPOMArHUTHOU
nHaykuun @apanes»

15

JlaGoparopHas paboTa
«HccnenoBanue sIBJICHHUS
AIEKTPOMArHUTHOU
WHTYKITHH

bubmoteka [IOK
https://m.edsoo.ru/ff
Ocal50

16

NHAYyKTUBHOCTb.

SIBneHue CAMOHMHAYKIIHUH.

OJIC caMOMHIYKITUH.
DHeprusi MarHUTHOT'O
MOJISI KATYIIKA C TOKOM.
DJIEKTPOMAarHuTHOE MOJIe

bubmoteka [IOK
https://m.edsoo.ru/ff
0ca600

17

YpOK 3aKperuieHust
3HAHUU M0 TEME
«ITHIYKTUBHOCTb.
SIBneHne cCaMOMHAYKIIUH.
OJIC caMOMHIYKIIWH.
DHeprust MarHUTHOTO
TMOJIsI KATYIIKU C TOKOM.
DJIEKTPOMArHUTHOE
T10JIE»
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18

Texnuueckue
YCTPOMCTBA U UX
MIPUMEHCHHUE:
MMOCTOSIHHBIC MarHUTHI,
AJIEKTPOMArHUTHI,
AJIEKTPOIBUTATEIb,
YCKOPUTEHU
AJIEMEHTAPHBIX YACTHIIL,
WHIYKIAOHHAS [1€Yb)

19

Oo6o0mmaronmit ypok
«MarauTHoe noie.
DJIeKTpOMarHuTHas
WHIYKIIHS

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Ocab&2

20

KoHnTtponbsHas padbora 1o
teme «MarauTHoe noie.
DJIEKTPOMAarHuTHasI
UHTYKITUSD)

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Ocad5¥&

21

CBobOoHBIE
MEXaHUYECCKUE
KOJIeOaHMUsI.
['apmMonunueckue
KoJjieOaHus. YpaBHEHHE
TapMOHUYECKHUX

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Ocaf06
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KoaeOaHUH.
[IpeBpaienue 3HEprun

22

Ypok 3akperuieHus
3HAHUH 110 TEME
«CB0OOIHEBIE
MEXaHUYECKHUE
KojaecOaHwmsI.
["apmonnueckue
KoJjieOaHus. YpaBHEHHE
TapMOHUYECKUX
KoeOaHuii.
[IpeBpaliieHre SHEPTUN»

23

JlaGoparopHas paboTa
«HccnenoBanne
3aBUCUMOCTH TIeproaa
MaJibIX KoJieOaHuil rpy3a
Ha HUTH OT JUTMHBI HUTHU
¥ MacCChI Tpy3a»

24

KonebarenbHb1it KOHTYP.
CBo0OoHBIE
AJIEKTPOMArHUTHBIC
KoJIeOaHUs B UACAILHOM

K0JIeb6aTeTbHOM KOHTYpE.

bu6moreka IJOK
https://m.edsoo.ru/ff
0cb&20
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AHanorus MEXIy
MEXaHUYECKUMU U
AJIEKTPOMATrHUTHBIMHU
KOJICOAHUSIMU

25

Ypok 3aKkperieHus
3HAHUM O TeMe
«KosebarTenpHbIN
KOHTYp. CBOOOHBIC
AIIEKTPOMArHUTHHIE
KojeOaHus B UICAIbHOM

KoJie0aTeIbHOM KOHTYpE.

AHaI0THUs MEXKIY
MEXaHUYECKUMU U
AIEKTPOMArHUTHBIMH
KOJICOaHHUSIMI))

26

®opmyna TomcoHa.
3aKOH COXpaHEHUs
HHEPTUU B UJI€ATHHOM
KoJie0aTeIbHOM KOHTYpPE

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0cb9c4

27

YPpOK 3aKperuieHust
3HAHUU 110 TEME
«Dopmyina TomcoHa.
3aKOH COXpaHEHUs
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SHEPrUH B HJI€aTbHOM
KOJIEOATEIILHOM
KOHTYpPE»

[Ipencrapienue o
3aTyXaronmx
KOJICOaHUSX.

BriHyK1eHHBIE bubarorexka [JOK

https://m.edsoo.ru/ff
xoneOanus. Pesonanc. 0cbb’6

BrIiHyX1€HHBIE

28 | MEXaHUYECKHUE 1

AIIEKTPOMArHUTHHIE
KOJIcOaHus

YpoK 3aKperuieHust
3HAHUM IO TEME
«IIpencraBnenune o
3aTyXarommX
KOJICOaHUSIX.

29 | BrIHYXJICHHbIE
MEXaHHYECKHUE
Kojebanus. Pezonanc.
BrinyxneHHbIe
AIIEKTPOMArHUTHHIE
KOJIeOaHU s
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30

[TepeMeHHBIN TOK.
Cunycou1anbHbIN
IIEPEMEHHBIN TOK.
MOoOIHOCTh EPEMEHHOTO
TOKa. AMIUIMTYTHOE U
JNEHUCTBYIONIEE 3HAUCHUE
CUJIBI TOKA U
HaIpsHKEHUS

bubmmoreka [JOK
https://m.edsoo.ru/ff
Ocbd34

31

Ypok 3akperuieHus
3HAHHUU IO TEME
«IlepemeHHBIN TOK.
Cunycou1anbHbIN
IIEPEMEHHBIN TOK.
MoIHOCTh TEPEMEHHOTO
TOKA. AMIUIMTYTHOE U
JICVCTBYIONIEE 3HAUYCHHUE
CHUJIbI TOKA U
HaIpPSKEHUS

32

Tpancdopmarop.
[IpownsBoacTBO, IEepenaya
U oTpedsieHue
DIEKTPUYECKOU IHEPIUU

33

YPpOK 3aKperuieHust
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3HAHWUU 110 TEME
«Tpancdopmatop.

[IpousBoncTBo, nepenaya

U IOTpedsIeHHe
AJIEKTPUYECKOMN
DHEPTUN»

34

YerpoucTso n
PaKTUYECKOE
pUMEHEHUE
IIEKTPUYECKOTO 3BOHKA,
reHeparopa
IIEPEMEHHOTO TOKa,
JIMHUH 3JIEKTponepe1ay

bubmoteka [IOK
https://m.edsoo.ru/ff
Occ324

35

DKOJOTUYECKUE PUCKU
IIPU MPOU3BOJICTBE
DIEKTPOIHEPTHH.
KynbTypa
UCITOJI30BaHUS
AJIEKTPO3HEPTHUH B
MMOBCEHEBHOM KU3HU

36

MexaHn4eCKHUe BOJIHEI,
YCIIOBUSA
pacCIpOCTpaHEHUS.

bu6moreka IJOK
https://m.edsoo.ru/ff
Occas4
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[Tepuon. CxkopocThb
pacnpoCTpaHEeHUs U
JUTHA BOJIHBI.
[lonepeunsie u
MPOJI0JIbHBIE BOJTHBI

37

VYpoK 3aKperieHust
3HAHUU MO TEME
«MexaHn4decKue BOJIHBI,
yCJIOBUS
pacrnpocTpaHeHus.
ITepuoa. CkopocThb
pacupocTpaHEHUS U
JUTMHA BOJIHBI.
IToniepeunsie u
MPOJIOJILHBIC BOJTHBI

38

3ByK. CKOpPOCTBb 3BYKa.
I'pomMKOCTB 3ByKa.
Bricora Tona. Tem6p
3ByKa

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0Occclc

39

YPpOK 3aKperuieHust
3HaHUM IO TEME «3BYK.
CKopoCTh 3BYyKA.
I'pOMKOCTB 3ByKa.
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Bricora Tona. TemOp
3BYKa»

40

DNEeKTPOMarHUTHBIC
BOJIHBI, KX CBOMCTBA U
ckopocTsb. [1kama
AIEKTPOMArHUTHBIX BOJIH

bubmmoreka [JOK
https://m.edsoo.ru/ff
Occfel

41

Ypok 3akperuieHus
3HAHHUU IO TEME
«INEKTPOMAarHUTHbHIE
BOJIHBI, UX CBOMCTBA U
ckopocTsb. [kama
AIEKTPOMArHUTHBIX
BOJIH»

42

[TpuHIMIIBI paIUOCBA3U
1 TEJICBUICHUSL.
Pa3Butne cpencTs CBA3U.
Pagnonokarus

43

KouTtponbHas paborta
«Kosie0aHusa ¥ BOJIHBD

bu6moreka IJOK
https://m.edsoo.ru/ff
Occ6f8

44

[Ipsamonunernoe
pacnpoCTpaHEHHUE CBETA
B OJIHOPOJHOM CpEE.

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0cd350
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ToueyHBIN UCTOUHUK
ceera. JIyd cBera

45

OTtpakeHue cBeTa.
3aKOHBI OTPAKECHHUS
cseta. [loctpoenue
U300paXEHU B IIJIOCKOM
3epKaje

bubmmoreka [JOK
https://m.edsoo.ru/ff
Ocd4e0

46

Ypok 3akperuieHus
3HAHHUM IO TEME
«OTpakeHue cBeTa.
3aKOHBI OTPAKECHUS
ceera. [loctpoenue
M300paKEHUM B TIOCKOM
3epKaie»

47

[Ipenomnenue ceera.
[TonHOE BHYyTpEHHEE
otpaxeHnue. [IpenenpHbii
yToJ MOJHOTO
BHYTPEHHETO OTPaKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0cd7f6

48

YPpOK 3aKperuieHust
3HAHUU 110 TEME
«IIpenomnenue ceera.
IlonHOE BHyTpEeHHEE

[okymeHT co3aaH B anekTpoHHon chopme. Ne 18 ot 09.12.2023. UcnonHutens: Kysrveuos A.C.

Ctpanuua 71 n3 87. Ctpanuua cosgara: 09.12.2023 09:24

rl INEKTPOHHBINA
=P TATAPCTAH


https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6

oTpaxenue. [IpenenbHbIn
YTOJI IOJTHOTO
BHYTPEHHETO
OTPAKEHHUSI»

49

JlaGoparopHas paboTa
«3mepenne mokazaTens
MPETOMIICHUS CTEKIIa»

bubmmoreka [JOK
https://m.edsoo.ru/ff
Ocd67a

50

JInnssl. [loctpoenue
M300paKEHU B JIMH3E.
dopMyJia TOHKOM JIMH3HI.
YBenuueHue JTMH3bI

bu6mmoreka IJOK
https://m.edsoo.ru/ff
Ocddle

51

YpOK 3aKperuieHust
3HaHUU MO TeMe «JIMH3EL.
[Toctpoenue
M300paKEHU B JIMH3E.
dopMyJia TOHKOM JIMH3HI.
YBeIn4YeHne JTUH3bD)

52

YpOK 3aKperuieHust
3HaHUU 1O TeMe «JIMH3BL.
[TocTtpoenue
M300paKEHUM B JIMH3E.
dopmyna TOHKOW JIMH3HI.
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YBennueHue JIMH3bI»

53

JlabopaTtopHas pabota
«HccnenoBanne CBOMCTB
U300paXCHUI B TUH3AX)

54

Hucniepcus cBera.
CnoxxHbIN cocTaB 0€10r0
cBera. L[Ber.
JlaGoparopHas pabdoTa
«HabOmronenue
JIACTIEPCUM CBETa»

55

WnTepdepenius caera.
Hudpakuus cera.
JudpakunonHas
peléeTKa

bubmoteka [IOK
https://m.edsoo.ru/ff
Oced22

56

YPpOK 3aKperuieHus
3HAHUU 10 TEME
«utepdepennus cera.
Hudpakuus cera.
JudpakunonHas
pEeETKA

57

YPpOK 3aKperuieHus
3HAHUU 110 TEME
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«HTepdepennus cpera.
Judpakims cBeTa.
JudpakronHas
peleTKa»

58

HOHCpeLIHOCTI) CBCTOBBIX
BOJIH. Honﬂpmaum{
CBCTa

bubmmoreka [JOK
https://m.edsoo.ru/ff
0cf02e

59

OnTuyeckue mpudOpsI U
YCTPOMCTBA U YCIIOBHS
ux 6e30MacHOro
pUMEHEHUS

60

[ panuIBl NPUMEHUMOCTH
KJIACCUYECKOU
MexaHuKU. [locTynarsl
CIIEHHAIBHOW TEOPUU
OTHOCHUTEJIbHOCTH

bu6morexa IJOK
https://m.edsoo.ru/ff
0cf862

61

OTHOCHTETBEHOCTD
OJTHOBPEMEHHOCTH.
3aMeIJICHUE BPEMEHU U
COKpaIEHUE JITTUHBI

bu6moreka IJOK
https://m.edsoo.ru/ff
Ocfa42

62

YPpOK 3aKperuieHus
3HAHUU 110 TEME
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«OTHOCHUTENBHOCTD
OJTHOBPEMEHHOCTHU.
3amesieHne BpEMEHU U
COKpAIIICHUE JTTUHBD

63

OHeprus ¥ UMILyJIbC
PENATUBUCTCKON
yactuubl. CBsA3b Macchl €
DHEPIUEN U UMITYIIbCOM.
OHEpPrus NOKos

bubmmoreka [JOK
https://m.edsoo.ru/ff
Ocfc68

64

YPpOK 3aKperuieHus
3HaHUU IO TEME
«OHEprusi U UMITYJIbC
PEISATUBUCTCKOMN
yactuipl. CBsI3b Macchl €
DHEPIUEN U UMITYIIbCOM.
DHEPrust NOKOs»

65

KouTtponbHas paborta
«OmnTuka. OCHOBBI
CIIeLIMaJIbHOU TEOPUU
OTHOCUTEIBLHOCTH

bu6morexa IJOK
https://m.edsoo.ru/ff
Ocf6f0

66

®otonbl. Popmyna
[Inanka. DHeprus u

bu6moreka IJOK
https://m.edsoo.ru/ff
Ocfel6
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UMITYJIbC (POTOHA

67

Ypok 3akperuieHus
3HAHUU IO TEME
«@otonbl. Dopmyna
[Inanka. DHeprus u
UMITYJIbC (POTOHA

68

OTtkpsblTHE 1
UCCJIEI0BAHHE
dboroaddexra. OnbITh
A.T. CroneroBa

bu6mmoreka IJOK
https://m.edsoo.ru/ff
Ocffc4

69

3akoHbl pororddekTa.
YpaBHeHne DUHIITEHA
st hotoaddexra.
«KpacHas rpannna»
dbotorddexra

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0d015e

70

YPpOK 3aKperuieHus
3HAHUU 10 TEME
«3akoHnsl poTodpdexra.
YpaBHeHue DUHIITEHA
st hoToaddexra.
«Kpacnas rpanuia»
dboToaddexrar

[okymeHT co3aaH B anekTpoHHon chopme. Ne 18 ot 09.12.2023. UcnonHutens: Kysrveuos A.C.
CTtpanuua 76 us 87. Ctpanuua cosgara: 09.12.2023 09:24

r' IIEKTPOHHBIH
=¥ TATAPCTAH


https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e

71

JlaBnenue cBera. OnbITHI
I1. H. JIeOenena.
XHUMHUYECKOEe IeHCTBHE
CBETa

bubmoteka [IOK
https://m.edsoo.ru/ff
0d04a6

72

TexHnueckue
YCTPOMCTBA U
MPaAKTUYECKOE
MIPUMEHECHUE:!
($hOTORJIEMEHT,
dhoTOoAATUMK, COTHEUHAS
OaTapesi, CBETOIUO/

73

Pemienue 3ama4d mo reme
«IJIeMEeHThI KBAHTOBOH
OIITUKU

bu6mmoreka IJOK
https://m.edsoo.ru/ff
040302

74

Mopens atoma ToMmcoHa.
Omnsitel Pezepdopaa mo
paccestHUIO (.-YaCTHII.
[ImanerapHas Moaenpb
aToma

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0d091a

75

IToctynarsl bopa

bu6moreka IJOK
https://m.edsoo.ru/ff
OdOafa
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76

N3nyuenue u
norjouieHne HoToHOB
IIPU IIEPEXO0JIE aTOMA C
OJIHOTO YPOBHsI DHEPTUH
Ha Apyrou. Buasl
CIIEKTPOB

bubmmoreka [JOK
https://m.edsoo.ru/ff
OdOafa

77

VYpok 3akpereHus
3HAHUH 10 TeMe
«3nyuenue n
norJionieHue poToHoB
IIpY MEPEX0/Ie aToma C
OJIHOTO YPOBHSI DHEPIUHU
Ha Apyrou. Buasl
CIIEKTPOB)

78

BonnoBrle cBOMCTBA
yacTtull. BoiHEI 1€
bpoiis.
KopnyckynspHo-
BOJIHOBOU JTYQJIU3M.
CrioHTaHHOE U
BBIHYKJICHHOE
M3JIy4YCHUE

bu6moreka IJOK
https://m.edsoo.ru/ff
0dOcag

79

OTtkpsblITHE

bu6moreka IJOK
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PaIOaKTUBHOCTH. https://m.edsoo.ru/ff
OmnsiTel Pe3epdopna o 0d0fd2

OIPEEICHUIO COCTAaBa
PaIMOaKTUBHOTO
U3ITy4YeHHUSI

CgoiictBa anbda-, 6era-,
raMmMa-u3JTyqdeHHsI.

80 | Biusinue 1
PaINOaKTUBHOCTH HA
YKUBBIC OPTaHU3MBbI

OTKpBITHE TTPOTOHA U
HEUTpoHA. M30TOIBL.

A - .
nb(a-pacman bu6mmoreka [JOK

3 https://m.edsoo.ru/ff
IIO3UTPOHHBIN O€eTa- 0d1162

pacnaz. ['amma-

81 | DnexTpoHHBIN 1 1

W3JIy4YCHUE

YPpOK 3aKperuieHus
3HAHUU 110 TEME

82 | «OTKpBITHE IPOTOHA
HEUTpOHA. M30TOIBL.
Anba-pacnan.
DNEeKTPOHHBINA U
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MO3UTPOHHBIN OeTa-
pacnan. ['amma-
U3ITyYEHUEC)

83

DHeprust CBA3U
HYKJIOHOB B SIJIpE.
SnepHbie peakuuu.
SnepHsliil peakTop.
[IpoOnemsl,
MEePCIIEKTUBBI,
HKOJIOTUYECKUE aCIIEKThI
AIEPHON YHEPrETUKU

bubmoteka [IOK
https://m.edsoo.ru/ff
0d1356

84

YPpOK 3aKperuieHus
3HAHUM IO TEME
«OHeprus CBA3U
HYKJIOHOB B SIJIpE.

S nepHble peakunu.
SnepHblii peakTop.
[TpoOnemsrl,
MEPCIEKTUBBI,
DKOJIOTUYECKUE ACTIEKTHI
ANEPHOU SHEPTETUKN

85

QHGMGHTapHBIC HYaCTHUIIbI.

OTKpBITHE MO3UTPOHA.

bu6moreka IJOK
https://m.edsoo.ru/ff
0d0e38

[okymeHT co3aaH B anekTpoHHon chopme. Ne 18 ot 09.12.2023. UcnonHutens: Kysrveuos A.C.
Ctpanuua 80 n3 87. Ctpanuua cosgara: 09.12.2023 09:24

rl INEKTPOHHBINA
=P TATAPCTAH


https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

MeToanl HaOIIOACHUS U
perucrpanuu
AJIEMEHTAPHBIX YaCTHII.
Kpyrusiii cron
«DyHIaMEHTAIbHbBIC
B3aNMOJICHCTBHS.
EnunctBo pusnueckoit
KapTUHBI MUPay

86

Bup 3Bé3nHOrO0 Heoda.
Co3sBe3nus, spKue

3BE3bI, INIAHETHL, UX
BHUIMMOE JIBIKEHHE.
ConHeyHast cucteMa

87

Comnnue. Conneynas
aKTUBHOCTE. McTOYHMK
sHeprumn ConHua u 3BE31

88

3BE3/1bI, UX OCHOBHBIE
XapaKTepUCTUKU. 3BE3/IbI
rJIaBHOU
ITOCJIEI0BATEIBHOCTH.
BuyTtpeHHee ctpoeHue
3BE31. COBpEMEHHbBIE
MPEJICTaBICHUS O
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MIPOUCXOXKJICHUHU U
sBostroru CoJtHIIa U
3BE3T

89

Mueunsii [1yTe — Hama
[Nanaktuka. [lomoxenue
u newxenne ConHua B
["anakTtuke. ['amakTukmy.
YeEpHble IBIPHI B sIAPAX
rajakTUK

90

Bcenennas. Pasoeranue
rajakTuk. Teopus
bonbiioro B3peiBa.
PenuktoBoe usinyuyeHue.
MerTarainakTHuka

91

Hepemennsie mpoOaemsl
aCTPOHOMHUH

92

KouTtponbHas paborta
«OJEMEHTBI aCTPOHOMUU
U acTpODU3UKI»

93

O06o0maronuit ypox.
Ponb ¢pusuku u
aCTPOHOMUU B
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AKOHOMHYECKOM,
TEXHOJIOTMYECKOM,
COLIMAJILHOM U ATUYECKOU
cdepax nesaTeIbHOCTH
yeJioBeKa

94

O6o0maromit ypox.
Ponb 1 MmecTo (pusuku u
aCTPOHOMUHU B
COBPEMEHHOW HAYYHOHN
KapTHHE MUpa

95

O6o0maronmit ypox.
Ponb ¢pusnueckoii
TEOpUH B POPMUPOBAHUU
MPEICTABICHUM O
(bu3MYeCcKOi KapTHHE
Mupa

96

O6o0maronuit ypox.
Mecto duznueckoit
KapTUHBI MUpA B 00111EM
PAIY COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX
MPEICTABJIEHUM O

IPUPOJIC
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97

Pe3epBHBIN ypoOK.
MaruuTtHOE none.
DneKkTpoMarHuTHas
WUHTYKIIUS

98

Pe3epBHBIN ypoOK.
MaruauTHoe 1nozse.
DJIEKTpOMarHuTHas
WUHTYKIHS

99

PesepBHBIN ypOK.
Ontuka. OCHOBBI
CIIeIIMaJIbHON TCOPUU
OTHOCHUTEJIBbHOCTH

100

PesepBHBbI ypOK.
Ontrka. OCHOBBI
CIIEHHAIBHOW TEOPUU
OTHOCHUTEJIbHOCTH

101

Pe3epBHBIN ypOK.
KBanToBas ¢uzuka.
DJIEMEHTBI ACTPOHOMHUH
U acTpo(U3UKU

bu6moreka IJOK
https://m.edsoo.ru/ff
0d1784

102

Pe3epBHBIN ypOK.
KBanToBas ¢uzuka.
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DneMeHTBl aCTPOHOMUHU
U acTpoPU3UKU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

[okymeHT co3aaH B anekTpoHHon chopme. Ne 18 ot 09.12.2023. UcnonHutens: Kysrveuos A.C.

Ctpanuua 85 n3 87. Ctpanuua cosgara: 09.12.2023 09:24

il INIEKTPOHHBIH
=¥ TATAPCTAH



YUYEBHO-METOANYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVIS1 YYEHUKA

» ®dwusuka, 10 kiace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. nmon
penakmueit [TapdpentreBoit H.A., AkiinonepHoe obmectBo «M31arenbeTBo
«IIpocBernieHue»

METOANYECKHUE MATEPHUAJIBI JIJISA YUUTEJIA

* O®wusuka. 10 xnacc: ba3oBeiii u yriryOsieHHBIE YPOBHU. 3aJa4HUK: YI€OHO-
Meroandeckoe mocodue/ JI.O. I'ennenmreitn, A.A. bynatosa - M.: BUHOM.
JlaGoparopus 3Hanui, 2018 (JIEKTPOHHBIN)

» ®wusuka. 10 kinacc: quaaktuueckue Mmarepuainbl/A.E. Mapon, E.A. Mapon - M.:
Hpoda. 2014 (31eKTpOHHBIN)

» ®wusuka. 11 kiacc: ba3oBelit 1 yriay0OieHHbIC YPOBHHU. 3a/IaUHHK: YICOHO-
Metoauueckoe nocooue/ JI.O. I'enaeninreiin, A.A. bynatosa - M.: BUHOM.
JlaGoparopus 3Hanui, 2018 (31€KTPOHHBII)

* ®usuka. 11 knacc: quaaktuueckue Mmarepuainesl/A.E. Mapon, E.A. Mapon - M.:
Hpoda. 2014 (31eKTpOHHBIN)

» CoOopnuk 3aaa4 o ¢usuke: 10-11 xmacce/O.U. I'pomiieBa. — M.: U3naTenscTBO
«9x3amen»,2015. (37eKTpOHHBIH)

U ®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HMHTEPHET

* Enunas komnekuus [{OP. TlpenmeTtnas komnekius «Pusukayhttp://school-
collection.edu.ru/collection

* ['azera «®usuka» M3narensckoro noma «IlepBoe
ceHTsopsi»http://fiz. 1september.ru

» Knacc!nas ¢usuka: caitt yuurens ¢uszuku E.A. banaunoit http://class-
fizika.narod.ru

[Ipoext AFPortal.ru: acrpopuznueckuii mopran http://www.afportal.ru
®dusuka B npe3eHTanusx http://presfiz.narod.ru

®wu3zuka Bokpyr Hac http://physics03.narod.ru

Ouzuka.py: CallT s ydammxcs u nmpenoaaBareneit Gu3nku
http://www.fizika.ru
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http://fiz.1september.ru/
http://class-fizika.narod.ru/
http://class-fizika.narod.ru/
http://www.afportal.ru/
http://presfiz.narod.ru/
http://physics03.narod.ru/
http://www.fizika.ru/

JIuct cormacoBanus k qoxkymeHnty Ne 18 ot 09.12.2023
WNuunmatop cornacosanus: Kysueuos A.C. Jupextop
CornacoBanue uaunuupoBano: 09.12.2023 09:25

JIMCT coryiacoBaHusi Tum coriracoBaHus: MOCJAeA0BATEIbLHOE

N°e D®UO Cpoxk corjiacoBaHusi Pe3yabTaTt corinacoBanus 3ameuanust

LiIMoamucano

1 Kysnenos A.C. 09.12.2023 - 09:25

[okymeHT co3aaH B anekTpoHHon chopme. Ne 18 ot 09.12.2023. NcnonHutens: KysHveuos A.C. N IIEKTPOHHbIA
CrpaHuua 87 us 87. CtpaHuua cosgana: 09.12.2023 09:26 =¥ TATAPCTAH



