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HOACHUTEJIBHAS 3AIIMCKA

Ha 0aze IEHTpa «Touka pocTa obecreynBaeTcs peanusaius
00pa30BaTeIbHBIX MPOTPAMM €CTECTBEHHO- HAYYHOI 1 TEXHOIOTHYECKOI
HaMpaBIeHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHHU TPEOOBAHUSIMHU 3aKOHOJATEIbCTBA B
chepe oOpazoBanus u ¢ yueToM pekomeHaanuii denepanbHOro oneparopa yueOGHOTro
npenmeta «Pu3uka» OOpasoBarenpHas  MporpamMMma MO3BOJSIET HHTETPHUPOBATH
peanu3yeMbie 31eCh MOAXO/AbI, CTPYKTYPY H COZepKaHHUE PH OPTAHU3ANUH 00y UCHHUS
¢gu3ukul0- 11xmaccoB,BEICTpOEHHOMHA0a3€000rOM3IOCTYITHBIXY4eOHO-
Meroandeckux komiuiekcos(Y MK).
Wcnonp3oBanue 06opynoBanus mnentpa « Touka poctay mpu peanusannu ganHon OI1
TI03BOJISIET CO3/aTh YCIIOBUSL:
e Jlns pacmimpeHus CoAepKaHus MKOJIBHOTO 00pa30BaHuUs;
o Jl1s MOBBIIEHHS TO3HABATENBHOM aKTUBHOCTH 00YUAIONINXCS B
eCTECTBEHHO- HAyYHOU 00JIaCTH;
o Jlns pa3BUTHS JIMYHOCTH peOCHKA B TIpoIiecce O0ydeHUsI PUUKH, €T
CIIOCOOHOCTEMH, (HOPMHUPOBAHHUS U YAOBICTBOPEHHS COMMAIBHO 3HAUMMBIX
MHTEPECOB U MOTPEOHOCTEH;

® A pa6OTBI C O,IIapéHHI:»IMI/I IIKOJIbHUKAMH,
OpFaHI/ISaIII/II/II/IXpaSBI/ITI/I}IBpEISHI/ILIHLIXO6J'IaCT}IXO6p8,30BaTEHBHOﬁ,TBOPQCCKOﬁ
ACATCIIBHOCTH.

[Ipumenss undpossie nabopaTopuu Ha ypokax HU3UKHU, yUalIuecss CMOTYT BBITOIHHUTD
MHOJKECTBO J1aOOPATOPHBIX pabOT U IKCIEPUMEHTOB MO MPOTPaAMMe CPETHEN MIKOIBI

[Iporpamma 1o ¢u3uke 06a30BOr0 YpPOBHS Ha YpPOBHE CPEIHETO OOIIEro
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE IMOJOXKCHHH M TpeOOBAaHWU K pe3yjbTaTaMm
OCBOCHHS OCHOBHOM 00pa3oBaTeNbHON Mporpammebl, mnpeactaBieHHbIXx B OI'OC
COQO, a Takxke ¢ yderoMm (enaepaibHON paboyeil mporpaMMbl BOCIUTAHUS U
KOHIIETIIIMY TIpernoiaBanusi yuyeOHoro mpeamera «Pusmka» B 00pa3oBaTeIbHBIX
OpraHu3aLusaX Poccuiickon ®enepanuu, peATU3YIOLINX OCHOBHBIE
o0Opa3oBaTeIbHBIC MPOTPAMMBI.

Conepxanue mporpaMmbl 1O (GU3HKE HampaBieHO Ha ¢GOpMHUpPOBaHUE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOyuarommxcs 10-11 xmaccoB mnpu
oOydeHnn ux ¢u3nke Ha 6a30BOM YpOBHE HAa OCHOBE CHCTEMHO-/IEATEILHOCTHOTO
noaxona. I[Iporpamma mo ¢usuke coorBerctByeT TpeboBanusm DPI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM M METAlpeIMETHBIM pe3yIbTaTaM
oOydeHHsI, a TaKXKE€ YYUTHIBAET HEOOXOAMMOCTH pPeaM3allui MEXKIPEIMETHBIX
CBsi3eil (M3HKHU C €CTECTBEHHO-HAYYHBIMH yUeOHBIMU TIpenMeTaMu. B Heit
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ONPEJENSIIOTCS OCHOBHBIE LIETH U3y4eHMs (DU3MKU Ha YpOBHE CPEIHEro OOLIEro
o0pa3oBaHus, TUIAHUPYEMbIE PE3YJIbTaThl OCBOCHHS Kypca (DU3UKU: JTMUYHOCTHEIE,
MeTarnpeaMeTHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no pu3uKe BKIIOYAECT:

e IUIAHHPYEMBbIE PE3YIbTaThl OCBOCHUS Kypca (PU3HKU Ha 0a30BOM YpOBHE, B

TOM YHCJI€ PEIMETHBIC PE3YIbTATHI MO TOJIaM O0yUCHHUS;

e cojepxkaHue yueOHoro npeaMera «duszukay mo rogaM 00ydeHus.

dusnka Kak Hayka O Haubojee OOIMX 3aKOHAX MPUPOIBI, BBICTYIAs B
KauecTBe yuyeOHOTo MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJaJ B CUCTEMY
3HaHuM 00 okpyxaroiiem mupe. [1IkoapHBIN Kype PU3HKH — CUCTEMOOOPA3yIOIUA
JUISl €CTeCTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3UUECKHE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJICHUH, HW3Y4aeMbIX XHMHUEH, OUOJIOTHEH,
dbuzmdeckort reorpadgueit u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHne (QU3NYeCKUX 3HAHUW  OmpejeiseT XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJIOTUM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHHS
KOCMOCa, TOJIyYEHHS] HOBBIX MAaTEpPUAJIOB C 3aJaHHBIMM CBONCTBAMHU U JPYTHUX.
N3yyenue QuU3MKU BHOCHT OCHOBHOW BKJIaJl B (POPMUPOBAHUE €CTECTBEHHO-
HAyYHOU KapTHHBI MUpa OOydaromwuxcsa, B (OpMUPOBAHHE YMEHUH MPUMEHSTH
HAYYHBIM METO]] TO3HAHUS NP BHIMOJIHEHUU UMHU YU4E€OHBIX UCCIIEIOBAHUM.

B ocHoBy kypca ¢u3MKH JUIsi YpOBHS CpelHEro oo0Iiero oOpa3zoBaHUs
NOJIOKEH PAI HUIEH, KOTOpPbIE MOXKHO paccMaTpUBaTh KakK MPUHIUIBI €ro
OCTPOEHHSI.

Hoes yenocmnocmu. B COOTBETCTBHM C HEH KypC SBISCTCS JIOTHYECKU
3aBEPIICHHBIM, OH COJIEPKUT MaTepHall U3 BCEX pa3/iesioB (hU3MKHU, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (PU3HKHU.

Hoes eenepanuszayuu. B cOOTBETCTBUH C HEW MaTepuan Kypca (Qu3nku
o0OBeIMHEH BOKPYr (Qu3MUecKux Teopuil. Bemymmm B Kypce sBIseTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTe€puH, BEHIECTBE U
T0JIE.

Hoes ecymanumapuzayuu. E€ peanuzauus NpeAnosiaraeT HCIOJb30BaHUE
TYMaHUTApHOTO TOTEHIHANa (PU3NYECKONW HAyKW, OCMBICICHUE CBSI3U Pa3BUTHS
¢usuku ¢ pa3BuTHEM OOIIECTBA, a TakKkKe€ C  MHUPOBO33PECHUYCCKUMH,
HPABCTBEHHBIMU U 3KOJOTHUECKUMH MPOOIEMaAMH.

Hoess  npuknaonoti  Hanpaenennocmu. Kypc ¢Gusuku mpeamnosaraer
3HAKOMCTBO C IIMPOKHM KPYIrOM TEXHUYECKHX M TEXHOJOTMYECKUX MNPHUIOKEHUU
M3yYEHHBIX TEOPUHN U 3aKOHOB.

Hoes »skonocusayuu peanusyeTcss MNOCPEIACTBOM BBEICHUS JJIEMEHTOB
COJIepKaHusl, TOCBAILICHHBIX YKOJIOTUUYECKUM MpOoOJIeMaM COBPEMEHHOCTH,
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KOTOpPBI€ CBSI3aHbl C PA3BUTHEM TEXHHKUW W TEXHOJOTHUM, a TaKKe OOCYKICHUS
po0JieM pallMoOHAIBLHOTO MPUPOIOIOIB30BaAHUS U SKOJIOTUUECKON O€30MaCHOCTH.

Crep>KHEBBIMU DJIEMEHTaMH Kypca (DU3UKH HAa YPOBHE CpEIHEro O0OIero
oOpa3oBaHus SBIAIOTCS (pusmueckue Teopuu (hopMHpOBaHUE MPEICTABICHUN O
CTPYKTyp€ MOCTpOeHUsl (puznueckoil Teopun, posiv GyHIaMEHTATbHBIX 3aKOHOB U
MPUHIIMIIOB B  COBPEMEHHBIX MPEJACTABJICHUSX O TMPUPOJE, TpaHUIAX
MPUMEHUMOCTH TEOPHM, JUIsI ONMUCAHUS €CTeCTBEHHO-HAYUHBIX SBJICHUU W
IIPOIIECCOB).

CHUCTEeMHO-IETEILHOCTHBIN TOAX0J B Kypce (U3UKHU peaiu3yeTcsl MPexie
BCEr0 3a CUCT OpraHU3aIMU IKCIEPUMEHTATBHOU NESITEIHHOCTH O0YyUYaroIIuXcsl.
Jlns  Ga3zoBoro ypoBHS Kypca (PU3UKU — ITO HCHOJBb30BAHUE  CHCTEMBI
(POHTAIBHBIX KPAaTKOBPEMEHHBIX HKCIEPUMEHTOB U J1Ta0OpaTOpHBIX paborT,
KOTOpbIE B mporpamme 1o ¢u3uke oObEIUHEHBI B OOIIMN CIHUCOK YUYEHHUYECKUX
MpaKkTUYECKUX paboT. BeijeneHne B yka3zaHHOM IepeyHe J1abopaTOpHBIX padoT,
IPOBOJIUMBIX  JUISI  KOHTPOJSE W OIICHKH, OCYIIECTBISCTCS  Y4aCTHUKaAMU
o0pa3oBaTeIbHOrO TMpolecca HCXOAs M3 OCOOEHHOCTEW IUITaHMpPOBAHUS U
ocHaimleHus kabuHera Qusuku. Ilpu dToM obecneynBaeTCsi OBJAJICHUE
OoOy4JaromMUMHUCS yYMEHUSIMU MPOBOJUTH KOCBEHHBIE W3MEPEHHMs, HCCIEIOBAHUS
3aBUCUMOCTEH (PU3MUECKUX BEJIMYMH M TIOCTAHOBKY OIBITOB IO TPOBEPKE
NPEIJIO’KEHHBIX TUTIOTE3.

bonbliioe BHUMaHWE YAENSETCA PEHICHUI0 PACUCTHBIX M KayeCTBEHHBIX
3amay. [Ipu 3TOM AJig pacUETHBIX 3a/lay MPUOPHUTETOM SIBISIOTCS 3a/Ja4d C SIBHO
3aJlaHHOMN (PU3NYECKOI MOJIEIbIO, TIO3BOJIAIONINE TPUMEHSTh U3yUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paszfena Kypca, TaKk M WHTErpUpys 3HAHUS W3
pa3HbIX pa3zenoB. s KaueCTBEHHBIX 3a/1ay MPUOPUTETOM SBIISIOTCS 3a/laHUs Ha
0o0BsICHEHHE TPOTEeKaHUsl (U3UUYECKUX SIBJICHUA U TPOILIECCOB B OKPYXKAIOIIEH
KU3HU, TpeOyromue BbhIOOpa (U3UYECKON MOJEHH JUIsl CUTyallud TMPAKTHKO-
OPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ tpeboBanmsimu DPIOC COO k wmaTepuambHO-
TEXHHYECKOMY OOEeCIeYeHNI0 ydeOHOro mporecca 0a30BBIA ypOBEHb Kypca
(Gbu3MKU HA YPOBHE CpEHETO 0011Iero 00pa3oBaHus JOKEH N3Y4YaThCS B YCIOBHUSIX
MpPEeIMETHOTO KaOWHeTa (M3WKW WM B YCJIOBUSX MHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAy4YHOTO IMKia. B kaOuHeTre (U3MKKU JOKHO OBITh
HeoOXxomuMoe J1abopaTopHOe OOOpYAOBaHUE ISl BBITIOJIHCHHS YKa3aHHBIX B
mporpamMme Mo (U3MKe YICHUUECKHX MPAKTHUECKHX padOT W JEMOHCTPAIMOHHOE
000pya0BaHHE.

JleMoHcTpanmoHHOe 0o0opyJoBaHue (opMHUpyeTCs B COOTBETCTBUH C
MPUHITUTIOM MHHUMAJIBHON JTOCTATOYHOCTH M OOECIIEYMBAECT MOCTAHOBKY
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MEPEUYUCIICHHBIX B MporpaMMme Mo (U3UKE KIIOUEBBIX JAEMOHCTpAIlUN IS
UCCIIEIOBAHUSI ~ M3Yy4YaeMbIX  SIBICHUW U MPOIECCOB, HOMIUPUYECKUX U
(GyHIaMEHTAIbHBIX 3aKOHOB, X TEXHUYCCKUX TIPUMCHCHHM.

JlabopaTtopHoe 00OpyJaOBaHUE IS YUYCHHUECKUX TMPAKTUYECKUX padoT
dbopmupyercsi B BHUJI€ TEMAaTUYECKUX KOMIUIEKTOB M OOECIEYMBAETCS B pacyeTe
OJIHOTO KOMILJIEKTa Ha JBYX oOydJaromuxcsa. TemMaTH4ecKue KOMILICKTHI
1a0opaTopHOTO OOOPYIOBAaHUS JOJKHBI OBITh TOCTPOSHBI Ha KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M ITU(PPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIILHBIX CUCTEM B BUJIE LIM(PPOBBIX JTA0OPATOPHUH.

OCHOBHBIMH LIETIAMU U3Yy4YeHUs (PU3UKU B 00111eM 00pa30BaHUU SBIISIOTCS:

e (QopMHpOBaHHE HWHTEpPECa W CTPEMJICHUS OOYYAIONIUXCS K HAYYHOMY
U3YYCHHUIO TPUPOJIbI, PA3BUTHC WX HMHTCIUICKTYAIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEJCTABICHUN O HAYyYHOM METOJIe TTO3HAHMS U (PopMHUpOBaHKE
UCCJIEIOBATEILCKOTO OTHOIIICHUSI K OKPY>KAIOIIUM SIBJICHUSIM;

e (QopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTara H3YUYCHUS
OCHOB CTPO€HHUSI MaTepuu U QyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHue yMeHUN OOBSCHATH SIBIEHUS C HCIOJIB30BAHUEM
(bu3MUeCcKrX 3HAHUM U HAYYHBIX JI0Ka3aTEIbCTB;

e (opmupoBaHue mpejcTaBICHUN O poyu (PU3MKHU JAJT Pa3BUTHUS JAPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTkeHnue HTUX 1enel obecreunBaeTcs pelieHueM CIenyIoNuX 3a7a4d B

Ipoliecce U3ydeHus Kypca GU3NKy Ha YPOBHE CPETHETO 00IIero o0pa3oBaHus:

e TMPUOOPETCHHUE  CHUCTEMBbl  3HAHUU 00 o0mux  huU3NIECKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKJTFOYAS MEXaHUKY,
MOJIEKYJISIpHYIO  (DU3UKY, DJIEKTPOJUHAMUKY, KBAaHTOBYIO (U3UKYy U
AIEMEHTHI acTpOhHU3UKH;

e (opmupoBaHne yMEHUW TPUMEHATH TEOPETUUYECKHUE 3HAHUS IS
OoOBsICHEHUS (PU3NYECKUX SBICHUW B TIPUPOAC H IS TPUHITHS
IIPAKTUYECKUX PELICHUN B IOBCEIHEBHOM KU3HU,

e OCBOCHHE CIOCOOOB peIIeHUS pPa3INYHbIX 3a7ad C SBHO 3aJIaHHOMN
¢usnueckor MOMENbI0, 3amad, TMOAPa3yMEBAIOIIUX CaMOCTOSTEIHHOE
co3JlaHne (PU3MIECKON MOJICIIH, aICKBATHOU YCIOBHUSM 3aa4H;

e TOHMUMaHWE (PUIMYECKHUX OCHOB WM TPHUHIIUIIOB JEUCTBHS TEXHUUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOIIECCOB, MX BIUSHUS HA OKPYXKAIOIIYIO

cpeay,
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e OBIAJCHHE METOJAaMHU CaMOCTOSITEIIPHOTO IUIAHUPOBAHUS M TMPOBEICHUS
(GU3NYeCKNX IKCIEPUMEHTOB, aHaIN3a M HWHTEPIpETAlu HWH(OpPMAIUH,
OTIpeIeTICHUS TOCTOBEPHOCTH MOTYyUYEHHOT'O Pe3yabTaTa,

e CO3/IaHHE YCIIOBHUH JJIS1 Pa3BUTHS YMEHUN MPOEKTHO-HCCIIEI0BATEIbCKOM,

TBOPYECKOMN AEATEIBHOCTH.

Ha wuzyuenne ¢usuku (06a30BbIl ypOBEHb) Ha YpPOBHE CpEIHEro OOIIEero
oOpazoBanus otBoauTCs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIIO), B
11 knacce — 68 yacoB (2 yaca B HEJIEIIHO).

[Ipennaraemerii B mporpamMme T0 (HU3MKE TMepedeHb JIaOOpaTOPHBIX M
NPaKTUYECKUX pabOT SABIAETCS PEKOMEHIOBAHHBIM, YYHUTEIh JeaeT BBIOOP
NPOBEACHHUS JIADOPATOPHBIX pPabOT M OMBITOB C YYETOM WHAWBHUIYaTbHBIX
0COOEHHOCTEH 00yUaloIIUXCSl.
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COAEPKXAHUE OBYYEHUA
10 KVIACC

Pa3znen 1. ®u3nka U MeTOAbI HAYYHOI0 O3HAHUS

®uszuka — Hayka o npupozae. HayuHble MeTOABI IO3HAHUS OKPYXKAKOLIErO
mupa. Posb 3kcnepuMeHTa M TEOPMH B MPOLECCE IMO3HAHUA IPUPOJBI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SIBIEHUN M TpoleccoB. HaydHble rumotessbl.
duznyeckrue 3aKOHbI U TeopuH. ['paHuIbl TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpyrHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3uku B (GOpMHUPOBAHUU COBPEMEHHOM HAyYHOW KapTHHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIFOJIEH.

Llemoncmpayuu

AnHanoroBeile W UU(POBBIE H3MEPUTENIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aBuxkeHHe. OTHOCUTENIBHOCTh MEXaHMUYECKOTO JBHKECHHS.
Cucrema orcueta. Tpaektopus.

[lepemerienrie, cKOpocTh (CpeAHssi CKOPOCTh, MTHOBEHHAs CKOpPOCTh) H
YCKOPEHUE MaTEepUaIbHONM TOYKH, MX NPOEKUMHU HA OCH CUCTEMBI KOOPAHMHAT.
Ciio)keHue nepeMenieHu 1 CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE IMpsSMOJUHEHHOe IBIKeHHe. I paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHS, IyTH U [EepEeMEIICHUs
MaTepuagIbHOW TOYKU OT BPEMEHH.

CBoOoaHoe majieHue. Y CKOpeHHe CBOOOHOTO TaeHHUS.

KpuBonuneitnoe  aBwxkeHue. [IBUK€HHME  MarepualbHOW TOYKM IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJYJII0 CKOPOCTBIO. YTJ0Basi CKOPOCTh, JIMHEWHAS
ckopocTtsk. [lepron u gactota oOpamenus. LleHTpocTpeMuTeNbHOE YCKOPEHUE.

TexHnueckne YCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHE: CIHUIOMETD,
JBUKEHHE CHAPSIIOB, LIEMTHBIE U PEMCHHBIE TIEpeaayuH.

Jlemoncmpayuu

Mogenb cUCTEMBI OTCUETa, WUTKOCTPALUS KUHEMATHYECKUX XapaKTEPUCTUK
JIBUYKEHUS.

[IpeoOpazoBaHue IBUKEHUI C UCTIOJIB30BAHUEM IIPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3peKEHHOM ITPOCTPAHCTBE.
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HaGmionenue paBvkeHHs Tena, OpOIIEHHOTO IMOJ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHus cBOOOIHOTO MaeHUS.

HanpagneHnue cCkopocTH npu IBUKEHUU IO OKPYKHOCTH.

Vuenuueckuii skcnepumenm, 1abopamopmvie pabomsi

N3ydyeHrne HEpaBHOMEPHOTO ABHMXKEHUS C LIEIbIO ONPENEIICHUS MIHOBEHHOU
CKOpOCTH.

UccnenoBanne COOTHOMIEHUS! MEXAY NYTAMH, MPOWJICHHBIMU TEJIOM 3a
MOCJIEIOBATEIILHBIE PaBHbIE MPOMEXYTKHM BPEMEHM NIPU PaBHOYCKOPEHHOM
JIBH>KEHUU C HAYAJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3yuenne nBuKeHUS 1IapuKa B BSI3KOU JKHIKOCTH.

N3yuenue nBrxeHus Tena, OpOIeHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipuaiunn  otHOocuTenbHOCTH  ['anmmues.  Ilepsbid  3akoH  HproToHa.
NHeprmanbHble CUCTEMBI OTCUECTA.

Macca Tena. Cuna. [Ipuniun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
IU1sl MaTepuanbHoi Touku. TpeTuil 3akoH Hpl0TOHA 111 MaTepUalbHBIX TOUEK.

3akoH BcemupHoro Ttiarorenus. Cumia Tsxkectn. llepBas KocMmuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (mokos, CKoJibkeHusl, kaueHusi). Cuna tpenus. Cyxoe
Ttpenne. Cuiia TpeHUsl CKOIBKEHUS U cujia TpeHus nokos. Koaddumuent tpenus.
Cuita conpoTUBIIEHUS MPU IBMKEHUU TeJa B KUIKOCTU WUIIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JBUYKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cuibl OTHOCUTEIBHO OcCH BpauieHus. Ilnedo cuel. YcnoBus
paBHOBECHS TBEPAOTO Tea.

TexHuueckne yCTpOWCTBA M MPAKTHYECKOE NPUMEHEHHE: MOAIINITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepLIUU.

CpaBHeHHE MacC B3aMMO/ICHCTBYIOIINUX TE.

Bropoii 3akon Herotona.

Nsmepenue cu.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(OpMAIIUH.

HesecomocTs. Bec Tena nmpu yCKOpeHHOM MOIBEME U TIAJICHHH.

CpaBHeHUE CUJI TPEHUS MTOKOSI, KAUEHUSI U CKOJIbKEHHUSI.

VYcnoBus paBHOBecUsl TBEpIOTo Tea. Buibl paBHOBecHs.



TOUYKA !'POCTA

Vuenuueckuii sxkcnepumenm, 1abopamopmsie pabomsi

N3yuenue nBmxeHus: Opycka 1o HaKJIOHHOM TJIOCKOCTH.

UccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOIIUX B MPYXKUHE U
pe3uHOBOM 00pasIie, OT ux aedopmariuu.

UccnenoBanne yciaoBUl paBHOBECHUS TBEPAOTO Tejla, HMEIOIIETO OCh
BpalleHUs.

Tema 3. 3axonbl coxpanenus 6 MexaHuke

Nmnynbe MatepuanbHOW TOYKU (Teia), CUCTEMbl MATEPHUANIBHBIX TOYEK.
NMnynbe cunbl U W3MEHEHHE HMMITYJIbCa Tejla. 3aKOH COXPAaHEHUS UMITYJIbCA.
PeakTuBHOE NBUXEHUE.

Pabora cuabl. MOIIIHOCTE CHJTBI.

Kunetnueckass sHepruss MarepuaibHOW TOuku. Teopema 00 H3MEHEHUU
KMHETUYECKON dHEPTHUH.

[ToTenuuanbpHas SHEPrusl. [ToTennuanbHast SHEPTHS yOpyro
nedhopMupoBaHHONW  mpyxkuHblL.  [loTeHUManbHas JHEpPrus Tela  BONM3HU
NOBEPXHOCTH 3E€MJIH.

[loTeHUManbHble W HEMNOTEHUUAIbHBIE  CHJIBI. Csi3b  paboThI
HEMOTEHIUAJIbHBIX CUJI C M3MEHEHUEM MEXAaHWYECKON JHEPruM CHCTEMBI TEll.
3aKOH COXpaHEHHSI MEXaHUYECKOW SHEPIHUHU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHu4eckne ycTpoWCTBA M MPAKTUYECKOE IMPUMEHEHUE: BOJAOMET, KOIEp,
IPY>KUHHBIA MUCTOJIET, IBH)KECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUsI UMITYJIbCA.

PeaxTtuBHOE IBMXEHHE.

[Tepexo1 MOTEHIIMATIBHOM SHEPTUU B KHHETHYECKYIO H 0OOpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamoprbsle pabomol

N3yuenue abCONMIOTHO HEYMPYToro yJaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSAHBIX MAaATHUKOB.

HccnenoBanne cBA3M pabOTHI CUIIBI C M3MECHEHUEM MEXaHUYECKOW DHEPrUu
TeJa Ha MIPUMEPE PACTSIKEHUS PE3UHOBOTO KIyTa.

Pa3nen 3. MoJiekyasipHasi pu3uKa ¥ TEPMOJIMHAMHUKA
Tema 1. Ocnoevt MONEKYNAPHO-KUHEMUYECKOU meopuu
OCHOBHbBIE TOJIOKEHUS MOJEKYISIPHO-KMHETUYECKON TEOPUHU U MX OMBITHOE
obocHoBanme. bpoyHoBckoe nBmwkenue. Juddysus. Xapaktep IBHKCHHUS U
B3aMMO/JICMCTBUS YacCTHI[ BellecTBa. MoJenu CTPOCHHUS Ta30B, KUIAKOCTEU U
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TBEPABIX T€N U OOBSCHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3Mmepsl Mosiekyil. KonnuectBo Bemectsa. [loctosiHaas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u e¢ usmepenue. lllkana temnepatyp
Lenbcns.

Mopens  upeanbHOoro rasa. (OCHOBHOE  YpaBHEHUE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUHM HUACaIbHOro raza. AOCOJIOTHas TeMIeparypa Kak Mepa
CpEHEM KHUHETUYECKOW DSHEPrMM TEIUIOBOTO JBWKEHUA dacTtull rasa. [llkama
temriepatyp KenbBuHa. ['a30Bble 3akOHBI. YpaBHeHUe MenneneeBa—Knanelpona.
3akoH [lanmpTroHa. M30mpounecchl B UICAIBHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM
BenlecTBa. ['paduueckoe mpencTaBieHUE H3OMPOLECCOB: H30TEPMa, M30X0pa,
uzobapa.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OGapomeTp.

Llemoncmpayuu

OnbIThI, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BellecTBa, ¢oTorpaduu
MOJIEKYJI OPTaHUYECKUX COECTUHEHUI.

OmnpiTel 10 TU(DPY3UHN )KUIAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Mopaens onbita lTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYyILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMOJECHCTBHS.

Mogens, HIUTIOCTPUPYIOIIAs TPUPOY JABJICHUS T'a3a Ha CTEHKU COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIIUE YpPAaBHEHUE COCTOSHHUS HWJEaJIbHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsl

Onpenenenue Macchbl BO3AyXa B KIIACCHOM KOMHAT€ Ha OCHOBE HW3MEPEHUN
00BEMa KOMHATHI, TABJIICHUS M TEMIIEPATypPhl BO3yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXY ITapaMeTpaMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocrosvt mepmoOuHaAMUKU

TepMoauHamuueckas cucteMa. BHYTpeHHSE SHEpPrusi TEPMOJAUHAMUYECKOU
CUCTEMBI U criocoObI €€ u3MeHeHus. KonnuecTBo TemaoTel U padota. BHyTpeHHss
JHEpPrus  OAHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temmonepenauu:
TEIUIONPOBOIHOCTh, KOHBEKIIHS, U3Jy4YEHUE. Y IeJIbHAs TEIUIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI ITpy Temuionepeaaye.

[lonsitue 00 aamabaTtHOM mpouecce. llepBbIii 3aKOH TEPMOJAMHAMUKH.
[IpumeneHue mepBOro 3akOHa TEPMOJMHAMHUKMA K u3ompoieccaM. ['paduueckas
MHTEpIpeTanus paboThl rasa.
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Bropoit 3akon TepmonuHamuku. HeoOpaTuMoCTh MHpOILIECCOB B MPUPO/IE.

TemnoBble MamuHbl. [[pUHOUIIBI JEVCTBUSA TEIUIOBBIX MAIIVH.
[IpeoOpazoBanusi ’Hepruv B TEIJIOBBIX MaimuHax. KoadduuueHT mnose3Horo
nevictBus TerioBoM MamuHbl. [{ukn KapHo u ero xodg@UIIMEHT MOJIE3HOrOo
JOEUCTBUS. DKOJIOTMYECKHE MPOOIEMBI TEMIOAHEPTETUKH.

TexHuueckue yCTpPOMCTBA M MNPAKTUYECKOE MPUMEHEHHUE: JIBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

N3menenne BHYTpEHHEW HSHEPrHHU Teja MPU COBEPIICHUU PaOOThHI: BBLIET
npoOku u3 OyTBUIKK TOJI JCHCTBHEM CXKAaTOro BO3Jyxa, HarpeBanue s(dupa B
JATYHHOU TpyOKe IMyTeM TpeHUs (BUICOAEMOHCTpAIus).

N3MeHeHre BHYTPEHHEHW SHEPTUM (TEMIIEpATYyphl) Tejla MU TEIIonepeiaye.

OnpiT 1Mo ananabaTHOMY PACHIMPEHHIO BO3ayxa (OMBIT C BO3IYIIHBIM
OTHHUBOM).

Mopenu napoBoi TypOWHBI, IBUTATENSI BHYTPEHHETO CTOPAaHUSs, PEAKTHBHOTO
JIBUTATEIS.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsl

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Aepezamnsie cocmoanusa eewyecmea. Pazoevie nepexoovl

[Tapoobpa3oBanue u koHaeHcauus. Mcnapenue u kuneHue. AOCONIOTHas U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO3ayxa. HacelllleHHBI map. YjaenbHas TemioTa
napooOpa3oBanusi. 3aBUCUMOCTb TEMIIEPATypPhl KATIEHUS OT JaBJICHUS.

Tépnoe teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB
kpuctamioB. JKunkue kpucrtamisl. CoBpeMeHHble Marepuanbl. [lnaBieHue u
KpUCTaITU3aIus. Y aenbHas Teriora miaBieHus. Cyonumanus.

VYpaBHEeHUE TEIIOBOTO OaslaHca.

TexHuueckue YCTpOWCTBA M IMPAKTUYECKOE MPUMEHECHHUE: TUTPOMETP U
IICUXPOMETP, KATIOPUMETP, TEXHOJIOTUH IOJYYEHHUS] COBPEMEHHBIX MaTEpHUAIIOB, B
TOM YHCJIE HAHOMAaTEpUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunienne npu noHMKEHHOM JaBIICHUU.

Crioco0bl U3MEepeHUs BIaKHOCTH.

HaGmronenne HarpeBaHus U MIIaBJICHUS KPUCTAJUTMYECKOTO BEIIECTBA.

JleMOHCTpauys KpUCTaJIOB.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomsi

N3Mepenne OTHOCUTENBbHOM BIAKHOCTH BO3AYXa.
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Paznen 4. DiekTpoaAuHAMUKA

Tema 1. dnekmpocmamuka

OnekTpu3auns Ted. OJIEKTpUYEeCKHi 3apsa. JlBa Buaa dIEKTPUUYECKUX
3apsiioB. [IpOBOMHUKHU, TUANEKTPUKU W TOJYNPOBOJHUKHU. 3aKOH COXpPaHCHUS
AIEKTPUYECKOTO 3apsiaa.

B3anmoperictBue 3apsaaoB. 3akoH KynoHa. ToueuHbIi JIEKTPUYECKHN 3apsi.
Onektpuueckoe mone. Hanpsyk€HHOCTh  dnekTpuueckoro mnojs. IIpuHiun
CYNEPHO3UIUU INEKTPUUYECKUX Toyie. JIMHUM HAmpsSKEHHOCTU JJICKTPUUYECKOTO
oIS,

Pabora cun  amekrpocratnueckoro  mons. llotenmuman.  Pa3HocTh
noTeHImanoB. [IpoBOAHUKM UM AUDJIEKTPUKH B IJIEKTPOCTATUYECKOM TIOJIC.
JlusnexkTpuyeckas NpOHUIIAEMOCTh.

DnekTpoeMKOCTh. KoHieHcaTop. DNEKTPOEMKOCTh MJIOCKOT0 KOHAEHCATOpA.
DHeprus 3apsHKEHHOr0 KOHJIeHcaTopa.

TexHudeckne YCTpONCTBA M MPAKTUYECKOE MPUMEHEHHUE: dJIEKTPOCKOTI,
AIIEKTPOMETP, IJICKTPOCTATHYECKAsl 3alllUTa, 3a3eMJICHUE JJIECKTPONPHUOOPOB,
KOHJIEHCATOP, KOMMUPOBAJIbHBIN anmapar, CTPyHHbIN IPUHTED.

Jlemoncmpayuu

YCTpOMCTBO ¥ MPUHIUII IEUCTBUS DIIEKTPOMETPA.

B3anmopelicTBue Ha’IEKTPU30BAHHBIX TE.

DIEKTPUUECKOE TI0JIE 3apsIKEHHBIX TElL.

[IpoBOAHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKkTpocTaTuyeckas 3anuTa.

JIMPAEKTPUKH B DJIEKTPOCTATUUECKOM IIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCATOpa OT IUIOIIAAH
IJIACTUH, PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJEHCaTopa.

Yuenuueckuii akcnepumenm, nrabopamopmusie pabomoi

N3Mepenue 251eKTpOEMKOCTH KOHJIEH CaTopa.

Tema 2. Ilocmosannwtit snekmpuueckuit mok. Toxu 6 paznuunvix cpeoax

DNEKTpUYECKU TOK. YCIOBUS CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKAa.
Ncrounuku Toka. Cuna toka. [locTosiHHBIN TOK.

Hanpsixenne. 3akon OMa 151 yyacTka 1enu.

DNEeKTPUUECKOE COMPOTHUBJICHUE. YAENbHOE CONPOTUBICHUE BEIIECTBA.
[locnenoBaTenbHOE, NapaJIEIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOIHUKOB.

PaGora oanextpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomiHoCTb
AIEKTPUYECKOTrO TOKA.
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DIIEKTPOABWIKYIIAS CUJIA U BHYTPEHHEE COIMPOTUBICHUE UCTOYHUKA TOKA.

3akon OMa JJ1s1 TOJTHOM (3aMKHYTOM) 3JIeKTpuueckoi nenu. KopoTkoe 3aMbIKaHue.

DJIEKTpOHHAsI ~ MPOBOJAMMOCTb  TBEPIBIX  METAIJIOB. 3aBUCUMOCTh
CONPOTHUBIICHUSI METAJUIOB OT TeMIepaTypbl. CBEpXIIPOBOAUMOCTD.

DIIEKTPUUYECKUM TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBOJHUKHY. CoOcTBeHHas u MpUMeCcHas MPOBOJIUMOCTh
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBo HUKOBBIE TPUOOPHI.

DJIEKTpUYECKM TOK B  pacTBOpax M  pacilaBaX  dJIEKTPOJUTOB.
DIEKTPOIUTUYECKAS AUCCOLUALUA. DIEKTPOJIN3.

DJIEKTpUUYECKU TOK B ra3zax. CaMOCTOATENbHBIA W HECAMOCTOSITEIbHBIN
pazpsan. Monuus. [lnazma.

TexHuueckue YCTpOWCTBA W NPAKTUYECKOE NPUMEHEHHE: aMIepMeTp,
BOJIBTMETP, PEOCTaT, HCTOYHUKH TOKa, DJIEKTPOHArpeBaTelibHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIC TPUOOPHI, TEPMOMETP COMPOTUBIICHUSI, BAKYYMHBIN IO,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, TTOJTYITPOBOIHUKOBBIN MO/, TaTbBAHUKA.

Llemoncmpayuu

N3mepenue cuibl ToKa U HapsHKEHUS.

3aBUCHMOCTb CONPOTUBIIEHUS LWJIMHIPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
IUIOILAIN TTONIEPEYHOT0 CEYEHUS U MaTepuaia.

CmemaHHOe COeTMHEHUE TPOBOJHUKOB.

[IpsmMoe wu3MepeHue >IeKTpoABIKyHIEeH cuibl. KopoTkoe 3ambikaHue
rajbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTH CONPOTUBIICHHS METAJUIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pa3psia 1 IpOBOJAUMOCTb BO3AyXa.

OnHOCTOPOHHSSI TPOBOJAMMOCTD IHO/IA.

Yuenuueckuii sakcnepumenm, rabopamopmusie pabomoi

N3ydyeHne cMenmaHHOro COEqUHEHUS PE3UCTOPOB.

N3Mmepenne 37eKTpOABHKYIIEN CHIIBI UCTOYHHMKA TOKAa M €r0 BHYTPEHHETO
COIIPOTUBJICHUSL.

Hab6monenne smekTpoiunsa.

MexknpeaMeTHbIe CBSI3H

N3ydenue kypca ¢uzuku 0a3zoBoro ypoBHs B 10 kiacce OCyIIECTBIISIETCS C
YYETOM COJAEPIKATEIbHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMoNOTHHN, XUMHH, TeoTpa(uu 1 TEXHOIOTHH.

Meorcnpeomemnvle nowsmusi, CBSI3aHHBIE C M3YYEHHEM METOAOB HAay4YHOTO
MO3HAHUS: SIBIICHHE, HAay4yHbI (akT, rumore3a, (Qu3nyueckas BEJIUYMHA, 3aKOH,
Teopusi, HaOII0/IEHNE, SKCIIEPUMEHT, MOJIETTUPOBAaHUE, MOJIEIb, U3BMEPEHHUE.



TOUYKA !'POCTA

Mamemamuka: pelieHUEe CUCTEMBbl ypaBHEHUH, JIMHEWHas (QyHKIMS,
napabona, runepOosa, ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPJIMHAT, CII0XKEHUE BEKTOPOB.

buonoeus: Mmexanndeckoe NBWXEHUE B KUBOUW mpupoze, nuddysus, ocMoc,
TEIUIOOOMEH UBBIX OPraHU3MOB (BUAbI TEILIONEpPEIayH, TEIIOBOE pPaBHOBECHUE),
AIEKTPUYECKUE SIBICHUS B )KMBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEUIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb
BEIIECTBA, MOJIApHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TeJ, KUIKOCTEH U
ra3oB, JJIGKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHUYECKAs JHUCCOLUAIUS,
raJibBaHUKA.

l'eoepaghus.: BIaxxHOCTH BO3/yXa, BETPHI, OapOMETpP, TEPMOMETP.

Texnonoeus: mpeoOpa3zoBaHUE ABUKEHUN C HCIOIH30BAHUEM MEXaHU3MOB,
yu4eT TpEeHHs B TEXHHUKE, TOIIIMITHUKY, HCIOJIb30BAaHUE 3aKOHA COXpPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYTrue), JBUraTelb BHYTPEHHETO
cropanusi, nmaposasi TypOuHa, ObBITOBON XOJOAMJIBHUK, KOHAUIIMOHEP, TEXHOJIOTHH
HOJYyYeHUs] COBPEMEHHBIX MaTepUaJioB, B TOM YHCJIE HAHOMATEpPHAJIOB, U
HAaHOTEXHOJIOTMH, 3JIEKTPOCTAaTHUECKas 3allUTa, 3a3eMJICHHE 3JIEKTPOIPHOOpOB,
KCEPOKC, CTpyHHBIN HPUHTED, 3JIEKTPOHArPEBATEIbHBIC npudopHl,
AJIEKTPOOCBETUTENIbHBIE TPUOOPHI, TaJIbBaHUKA.

11 KITACC

Pa3znen 4. DiekTpoAuHAMHKA

Tema 3. Maznummnoe nojyie. InNeKmMpoMazHUMHAA UHOYKUUA

[locTosiHHBIE ~ MarHWTHL.  B3anMMOJIENCTBHME  TMOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mnone. Bexkrop MarauTHOM wuHAYKUMHU. [IpuHOUMI cynepnosuuuun
MarHuTHBIX noJyied. JInHMM MarHuTHOM WMHAYKIWU. KapThHa JWHWUNA MarHUTHOMN
VHIYKUWH MOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHoe 10J€ MPOBOJHMKA C TOKOM. KapThHa JMHHM UWHIYKIUU
MAarHUTHOTO TOJIS JJIMHHOTO MPSIMOrO IPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOIO
MPOBOJIHUKA, KaTylIKU ¢ TOkoM. OnbIT Dpcrena. BzanmoeiicTBue npoBOAHUKOB C
TOKOM.

Cuiia Amnepa, e€ MOyJlb U HallpaBJICHUE.

Cuna Jlopennia, e€ MOyJib U HampaBJieHHE. JBH)KeHHE 3apsyKEHHOM YaCTHIIbI
B OJTHOPOJHOM MarHuTHOM noJie. PaGota cuibl JlopeHna.
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SIBiieHne  3JIEKTpOMAarHUTHOM MHAYKIUH. IIoTOK Bexkropa MAarHuTHOU
WHAYKOUAHA. OJEKTPOABIKYINAS CUJIa WHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOMU
nHaykuun dapanes.

BuxpeBoe »iexkrpudeckoe mose. IJIEKTPOABMXKYIAsd CWJIa WHAYKIUW B
MIPOBOJHUKE, IBUKYIIEMCS MTOCTYNATEIBHO B OJHOPOIHOM MAarHUTHOM IIOJIE.

ITpaBuno Jlenna.

NHOyKTUBHOCTh.  SIBIEHME CaMOMHAYKLIMH. OJIEKTPOABIKYLIas Cuia
CaMOMHIYKIINH.

DHEpPrusi MArHUTHOTO MOJIS KaTYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpPOMCTBA M TMPAKTUYECKOE TMPUMEHEHHUE: TMOCTOSHHbIC
MAarHuThbl, JJIEKTPOMArHUTHI, DJICKTPOABUIaTENIb, YCKOPUTEINU 3JIEMEHTAPHBIX
YaCTUll, THAYKIIMOHHAS TI€Yb.

Llemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHHUE PTIEKTPOHHOTO My4YKa MArHUTHBIM TTOJIEM.

JIMHUY MHIOYKIIMA MAarHUTHOTO TIOJISL.

B3aumopericteue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuiibl JIOpeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBiIeHME DNEKTPOMATHUTHOW UHAYKLIVH.

[IpaBuiio Jlenua.

3aBUCUMOCTD 3JEKTPOABUKYLIENH CUJIbl MHIYKIHU OT CKOPOCTHU MU3MEHEHUS
MAarHMTHOTO ITOTOKA.

SIBneHne cCaMOMHIYKIIAH.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsl

N3ydyeHrne MarHuTHOIo MoJist KaTyIIKU ¢ TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue sABICHUS 3JIEKTPOMArHUTHOM UHTYKIWH.

Paznen 5. KoneOanus v BOJIHBI

Tema 1. Mexanuueckue u 3neKmpomazHumHsvle Koaedoanus

Konebarensnass  cucrema.  CBOOOJHBIE  MEXaHMYECKHE  KOJIEOAHUSI.
["apmonmyeckue konebanus. [lepumon, wactora, amrmuTyna u ¢asza KoJaeOaHMi.
[IpyxvHHBIN MasTHUK. MareMaTH4eCKUil MasTHUK. YPAaBHEHHWE TapMOHHUYECKHX
kosnebanwmii. [IpeBpareHne sHeprun Mpyu rapMOHUYECKUX KOJICOAHMSIX.

KonebarenpHbiit koHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJeOaHUsA B
UJIeaJIbHOM K0JIe0aTeIbHOM KOHTYpEe. AHAJIOTUSI MEXKTy MEXaHUYECKUMU U
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ANEKTPOMAarHUTHeIMU KojiebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPIUM B UJCaTHLHOM KOJie0aTeIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxaronux KojeOaHusX. BoIHYK/eHHbIE MEXaHUYECKUE
KoJneOanus. Pezonanc. BeiHYX/I€HHBIC 2JIEKTPOMAarHUTHBIE KOJIEOaHNUS.

Ilepemennblii  TOK. CHUHYyCOMAQIBHBIA MEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOr0 TOKa. AMIUIMTYJHOE€ U JEUCTBYIOIIEE 3HAYECHUE CUJIblI TOKa U
HaIpPSHKEHUS .

Tpanchopmarop. IIpousBoaAcTBO, Mepeaadya U MOTPEOSICHUE AIEKTPUISCKON
SHEPruu. JKOJOTMYECKHUE PUCKHU MPHU MPOU3BOACTBE EKTposHeprun. KynpTypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCEIHEBHOM JKU3HMU.

TexHuueckue yCTpPONCTBA M MNPAKTUYECKOE MPUMEHEHHE: DICKTPUUECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUU AJIEKTpOIepeaay.

Llemoncmpayuu

Hccnenoranue napameTpoB KojeOaTeIbHON CUCTEMBI (MIPYKUHHBINA WU
MaTEeMaTHYEeCKUI MasiTHUK).

HaGmonenue 3aTyxaronmx KojgeoaHui.

HccnenoBanne CBOMCTB BHIHYKICHHBIX KOJICOAHUIHA.

HaGmronenue pesonanca.

CB0OOIHBIE 2TIEKTPOMArHUTHBIE KOJIEOAHN .

OcuumiorpaMMbl (3aBUCMMOCTH CHJIBI TOKA M HaNPSDKEHUS OT BPEMEHHM) IS
AIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3zonanc mnpu moclieoBaTeNbHOM COEAUHEHUHM PE3UCTOPa, KATYIIKU
MHIYKTUBHOCTH U KOHJIEHCATOPA.

Mogenb JIMHUY 3JIEKTpOoNepeaauH.

Vuenuueckuii sxkcnepumenm, 1abopamopHsie pabomsl

HccnenoBanre 3aBUCUMOCTU MEpUOAa MajbIX KOJIeOaHHI Tpy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Ipy3a.

HccnenoBanne nepeMEHHOr0 TOKa B LEONUM U3 IOCIEI0BATEIBHO
COEIMHCHHBIX KOHAEHCATOPAa, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUMHbLE B0JIHbI

MexaHnnueckue BOJIHBIL, yclioBHs pacnpoctpaHenus. llepuon. CkopocThb
pacripocTpaHeHusi W JyunHa BoOJHbBL. [lomepeuHble W MOPOJOJIbHBIE BOJHBI.
WNuTtepdepentms u audpaxius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMKoCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBL. Y CIOBHUSI U3TYyUYCHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanus BektopoB E, B, V B snektpomarnutHoi BonHe. CBOKCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPa)K€HHE, MpETOMIICHUE, NoJisapu3anus, Audpakius,
unrepdepenius. CKopocTb 3JIEKTPOMArHUTHBIX BOJIH.
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[[Ixkana >neKTPOMAarHUTHBIX BOJIH. [IpyMeHEHHE 3IE€KTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIHOCBA3YU U TeneBUACHU. Paguonokanus.

DJIEKTPOMArHUTHOE 3arpS3HEHUE OKPYKAIOUIEH CPEIbI.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHE: MY3bIKAJIbHbBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas JMArHOCTUKA B TEXHUKE W MEAULIMHE, pajap,
paguoNpPUEMHUK, TEJIEBU30p, aHTeHHa, TesnedoH, CBY-neusb.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTpaHEHNE MOMEPEYHBIX U MPOJAOJIBbHBIX BOJIH.

Kone0Gmtomeecs Teno kak HCTOYHUK 3BYKa.

HaGmonenne oTpakeHust 1 peIoMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenue natepdeperimu u audpakimu MEXaHUIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenne CBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOH H
4aCTOTOU KOJICOAHHIA.

HccnenoBanne  CBOWCTB  JJIEKTPOMAarHUTHBIX  BOJIH: OTpakEHUE,
pesioMIIeHHE, Mosipu3anus, Audpakuus, uHTephepeHITus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. lIpsmonnHENHOE pacnpoCTpaHEHUE CBETAa B
ogHOpoaHOU cpexe. JIyu cBera. ToueyHbIi HCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI oTpaxeHHUsi cBeTa. [locTpoeHue nzoOpakeHuil B
IJIOCKOM 3€pKaJie.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCONMIOTHBIN MOKa3aTENb
npenomiieHus. [loiHOe BHyTpeHHee oTpaxkeHue. l[IpenenbHbI yroa IOJHOrO
BHYTPEHHETO OTPaXKEHUS.

Hucniepcus cBeta. CiiokHBIN cocTaB Oenoro ceeta. I[Ber.

ColOuparomue W pacceuBaroniie JUH3BL. ToHKas JuH3a. DokycHOe
paccTosiHUE W ONTHUYEeCKas cuiia TOHKOW JHH3bL. [locTpoeHue H300pakeHUi B
coOuparonmx U paccemBaronux jauH3zax. Gopmyna TOHKOW JHH3BL. YBEIUYCHHE,
TaBaeMoOe JTUH30M.

[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKONU ONTHUKH.

BonnoBas ontuka. WuTepdepenmus cpera. KorepeHTHbIE HMCTOYHHUKH.
YcnoBust HAOMIOAEHUS MAaKCUMyMOB M MHHHUMYMOB B HWHTEP(EPEHIIMOHHOU
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX NCTOYHUKOB.

Hubpakuus cBeta. JudpakuuoHHas pemeTka. YCIOBUE HAOTIOIEHUS
[JIaBHBIX ~MAakKCMMYMOB IpH NaJ€HHUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PaKIMOHHYIO PEUICTKY.

[Tonsipuzaums ceera.
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TexHudueckne yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHWE: OYKH, JyIa,
¢oToanmapaT, NPOEKIMOHHBIA amnmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
OINTHKA, TUPPAKIUOHHAS PELICTKA, MOJISIPOUL.

Jlemoncmpayuu

[IpsMONMHEWHOE pPacHpOCTPAaHEHUE, OTPAKEHHE M MPEIOMIIEHUE CBETA.
OnTuueckue npuOopsI.

[lonHoe BHyTpeHHEE oTpakeHue. Mozenb CBETOBOAA.

Hccnenosanuie cBOWCTB U300pakKeHU B JIMH3AX.

Mopenn MUKpOCKOIIa, TeJIECKONa.

HaGmonenue nntepdepeHum crera.

HaGmonenue nudpakuun ceera.

HaGmronenne nucnepcuu ceera.

[TonyuyeHue crieKkTpa ¢ HOMOIIBIO TPU3MBI.

[Tony4yenue criekTpa ¢ TOMOIIBIO0 TU(DPAKIIMOHHON PEIICTKH.

HaGmonenue nonsipusanuu cBeTa.

Vuenuueckuii sxkcnepumenm, 1abopamopHsie pabomsi

N3mepenue nmokazaress NpeJoMIIeHUsS CTEKIA.

HccnenoBanue cBOMCTB M300paKeHUI B JTUH3AX.

HaGmonenue nucriepcuu cBera.

Pa3jen 6. OcHOBBI cHIeNMAJIBHON TEOPUH OTHOCUTEIBLHOCTH

['paHuubl  NPUMEHUMOCTH  KJIACCMYECKOM  MexaHuku.  [locTynatsl
CIIEUUAIBHOW TEOPUU OTHOCUTEIBHOCTH: WHBAPUAHTHOCTh MOAYJS CKOPOCTH
CB€Ta B BaKyyMe, PUHIIUI OTHOCUTEIBHOCTH DUHILITEHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHH U COKpalICHUE
TUTVHBI.

DHeprus ¥ UMITYJIbC PEISITUBUCTCKON YaCTHULIBI.

CBs13b Macchl C SHEPrUel U UMITYJIBCOM PENITUBUCTCKOW YaCTULIBl. DHEPrus
MTOKOSI.

Pa3znen 7. KBantoBas pu3zuka

Tema 1. Dnemenmol K6AHMOBOU ONMUKU

®otonsl. ®opmyna [lnanka cBs3u sHEeprun HOTOHA C €70 YaCTOTOW. DHEPTHUs
¥ UMITyJIbC (POTOHA.

Otkpeite u uccienoBanue Gporodrdpdexra. Ombitel A. I'. CroneroBa. 3aKOHBI
dorordbdexra. Ypasuenue Ditnmrertna mis dhortodddexra. «KpacHas rpanuiiay
dboToaddekra.

Hasnenue ceeta. Onbithl [1. H. JleOenena.
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XUMHUYECKOE JEHUCTBUE CBETA.
TexHu4eckne yCTpPOMCTBA U MPAKTUUECKOE MPUMEHEHHE: (DOTOIIEMEHT,
dboToaTunK, CoIHEUHas 6aTapesi, CBETOAUOI.
Jlemoncmpayuu
®dotor(peKT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.
HccnenoBanue 3akoHOB BHEIIHET0 (GoTOAdPeKTa.
Cseronuon.
Conneunas Oartapes.
Tema 2. Cmpoenue amoma
Mogens atoma Tomcona. OmnwiTel Pesepdopaa mo paccesHUIO o -4acTHII.
IInanetapnas Mojaenbs aroma. Iloctynatel bopa. M3iaydeHue W MOTJIOUIEHUE
(OTOHOB mpU TEepexoje aToMa C OJHOTO YPOBHS JHEPruM Ha JApyroi. Bujubl
criekTpoB. CHEKTp YpOBHEM IHEPrUu atoMa BOJ0Opo/a.
BonnoBbie cBoiicTBa yactull. Bonusl ne bpoiis. KopnyckyisipHo-BOTHOBOM
TyaJli3M.
CrnoHTaHHOE U BBIHYXJECHHOE U3JTyUYCHUE.
TexHuueckne YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIEKTPAJIbHBIN
aHau3 (CIEKTPOCKOII), Jia3ep, KBAHTOBBIN KOMITBIOTED.
Ilemoncmpayuu
Mogens onsita Pezepdopaa.
Ornpenenenue JJIMHBI BOJIHBI JIa3epa.
HaGmonenne muHEHYaThIX CIEKTPOB H3TyUCHHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsl
Hab6mroenne muHeH4aToro cekTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, TOKA3bIBAIOIINE CIOKHOCTh CTPOCHHS snpa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompenmeneHuto  cocraBa
paanoakTuBHOTO w3nMydeHus. CBoiictBa anbda-, Oera-, TraMMa-U3ITy4YCHHUS.
BimsiHue paiiOaKTHBHOCTH HA KUBBIE OPTaHU3MBI.
OtkpeiTHE TIpoTOHAa W HeWTpoHa. Hykmonnas mopens smpa [eiizenbepra—
NBanenko. 3apsayg siapa. MaccoBoe umncio sjapa. M30Tormsl.
Anbda-pacman. ONEKTPOHHBIA W TO3UTPOHHBIM Oera-pacman. [amma-
U3JydyeHue. 3aKOH paJMOaKTUBHOIO pacnaja.
DHeprusi CBSA3HM HYKJIOHOB B siipe. SAaepubie cuibl. Jledext maccor sipa.
SAnepHble peakuuu. JleneHrne U CUHTE3 sIEp.
Anepubiii peaktop. TepMosiaepHbiii cuHTe3. I[IpoOiaeMbl UM TEPCIEKTUBBI
SAIEPHON SHEPrETUKU. DKOJIOTUUECKUE ACTIEKTHI SIAEPHON SHEPTETUKMU.
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OneMeHTapHble YacTUlbl. OTKPBITHE O3UTPOHA.

Mertonbl HaOIOIEHUS U PETUCTPALIUH JIEMEHTAPHBIX YaCTHII.

@dyHaaMeHTadbHble B3auMoAeicTBus. EAMHCTBO (pr3mueckoil KapTUHBI MUpa.

TexHuuyeckue ycTpoMCTBAa U NMPAKTUYECKOE IMPUMEHEHUE: JO3UMETpP, KaMepa
Bunbcona, siaepHbIil peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CUYeTunK HOHU3UPYIOLIUX YACTHUL.

Yuenuueckuii sxcnepumenm, rabopamopruvie pabomul

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (oTOrpadusim).

Pa3jen 8. DieMeHTbI ACTPOHOMMH U ACTPOPU3NKHU

DTtansl pa3BUTHS aCTPOHOMUU. [IpuKiIaiHOE U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nHoro neba. Co3Be3ausi, sSpKHME 3BE3[bI, IUIAHETHI, X BUJIUMOE
JIBIDKCHHE.

CosHeuHas cuctema.

Connne. ConHeuHast akTUBHOCTh. FcTtounuk sHeprum ConHLA U 3BE3.
3BE3/1bl, UX OCHOBHBIE XApaKTEPUCTUKH. JlMarpamMma «CIEKTpaJbHBIM Kiacc —
CBETUMOCTB». 3BE3[lbl TJIaBHOM MOCIEA0BATEIbHOCTU. 3aBUCHMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]l TJIABHOM IOCJIENOBATENIbHOCTU. BHYTpeHHee cTpoeHue
3Be311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKAECHUU U 3Boitounu CoJHIA U
3B€3/. JTanbl )KU3HU 3BE3/I.

Muineunbiii IlyTe — Hama ['amaktuka. Ilonmoxenue m aBmwxkeHue CosHIA B
INanaktuke. Tunel ranakTuk. Pagmoranaktuku v kBazapbl. UepHbIE ABIPHI B siApax
rajaKTUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa606mna. Pazberanue rajiakTuk.
Teopus bosbmoro B3peiBa. PenukroBoe usiryueHue.

Macmrabnas ctpyktypa Beenennoit. Metaranakruka.

Hepemennrie mpo6iemMbl aCTPOHOMUM.

Vuenuuecxue nabnrooenus

HabGmronennst HEBOOPYKEHHBIM TJ1a30M C UCIOJIB30BAHHEM KOMIBIOTEPHBIX
MIPWIOKCHUH IS OTIPEACIICHUS TOJO0XKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cOo3Be31Msi CeBEPHOTro MOYIIapus U IPKUE 3BE3IbI.

Hab6mronenwns B Teneckon Jlynsl, uranet, Maeunoro [TyTu.

O0o0aroIee MOBTOPEHUE

Ponsr ¢u3ukm W acTpOHOMHHM B DKOHOMHYECKOW, TEXHOJOTHYECKOM,
COIMAILHOM U ATUYECKOU chepax NesITEIbHOCTH Ye0BeKa, pOJib U MECTO (PU3UKU
1 aCTPOHOMUU B COBPEMEHHOM HAy4YHOW KapTUHE MUPA, POJib GU3UUECKON TEOpUHU
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B (OpPMHpPOBAaHUM TNPEACTABICHUA O (PUINYECKONM KapTHUHE MHpA, MECTO
(u3nueckoil KapTUHBI MHpa B OOLIEM POy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBIEHUMN O PUPO/IE.

MexnpeaMeTHbIe CBA3U

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kjacce ocylecTBIsieTCs C
YU4ETOM COJEPKATEIbHBIX MEXKIPEIMETHBIX CBA3EH C KypCaMH MAaTE€MATHKH,
OMOJOrMU, XUMUH, T€Orpauu U TEXHOJIOTHH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3YyYEHHWEM METOJIOB HAy4YHOIO
NO3HAHUS: SIBJICHUE, HAy4YHbIX (akT, rumnoresa, (puanyeckas BeIMYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: pemieHHEe CUCTEMBl YpPaBHEHHWH, TPUTOHOMETPUUYECKHUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIMU HAa OCH KOOPAHMHAT, CI0KEHUE BEKTOPOB,
POU3BOJIHBIE AJEMEHTApHBIX (DYHKIMI, TPU3HAKK MOA00US TPEYrOoJbHUKOB,
OTpeJIeNIeHHE TUIOMIAIN MIIOCKUX (PUryp u oobema Tell.

buonozus: »nexktpuueckue SABJICHHUS B JKUBOM Mpupoje, KoseOaTeabHbIe
JBVKEHUS B JKUBOUW IPUPOJE, ONTHUYECKHUE SIBJICHUS B )KMBOW NPUPOJE, NEHCTBHE
paavanuy Ha >KUBbIE OPraHU3MBI.

Xumusi: CTpPOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAs: CTPYKTypa TBEPIBIX
TEeJI, MEXaHU3Mbl O0pa30BaHUS KPUCTAIJIMUECKONH PpEHIETKH, CIEKTpalbHbIN
aHaJIN3.

l'eocpagpua: MarHuTHbIE TIOJMIOCA 3eMJIM, 3aJ€KM MArHUTHBIX pYI,
(poTocheMKa 3eMHON MMOBEPXHOCTH, MPEJCKAa3aHUE 3eMIIETPSCEHUH.

Texnonoeua: JNUHUW DIEKTpOIlepeAad, TEHEpaTop NEPEMEHHOrO TOKa,
ANIEKTPOABUTATENIb, WHAYKIMOHHAS II€4Yb, pajgap, pPaaHOIPUEMHUK, TEJIECBHU30pP,
anteHHa, teinedoH, CBYU-meub, MPOEKIIMOHHBIN ammapaT, BOJOKOHHAS ONTHKA,
coJHeYHas OaTapes.
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IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHMA IPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIETI'O OBPA30OBAHUA

OcBoenue yueOHoro mnpeamera «Dusmka» Ha ypOBHE CpPETHETO OOIIETo
oOpazoBaHus (0a30BbIA YPOBEHB) JOJKHO OOECHEUHUTH JTOCTHIKEHHUE CIICIYIOLIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATbHI

JIMYHOCTHBIC PE3YyJbTATHI OCBOCHUS yueOHOro npeaMera «Du3nkay T0IKHBI
OTpa)kaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYaloOIUXCA PYKOBOICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW MO3UIUEH JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPCHHHMX  YOCXKJICHHHA, COOTBETCTBYIOIIHMX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PacCIIMpPeHUE >KU3HEHHOTO
OTBITa W OTBITA JEATEILHOCTH B MPOIIECCE pealu3allid OCHOBHBIX HAIpPaBIICHUM
BOCITUTATEIILHON JIEITEIIbBHOCTH, B TOM YKCJIC B YaCTH:

1) rpaIaHCKOTr0 BOCTIUTAHUS

c(hOpMUPOBAHHOCTb IPAXKJAHCKOMU MO3UIIUK 00YJarOIIErocs Kak akTHBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUMCKOTO OOIIECTRA;

NPUHATAE  TPAAUIMOHHBIX  OOIIEYETOBEYECKUX T'YMAHHUCTHYECKHX |
JEMOKPAaTUUECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICITECIBHOCTh B MHTEpPECaX TPaKJaHCKOTO
oOI1ecTBa, y4acTBOBaTh B CAaMOYITPaBJICHUH B 00pa30BaTEIbHON OpraHu3aIuu;

yMEHHE B3aUMOJICCTBOBATDH C COIMAILHBIMA HHCTUTYTaMHU B COOTBETCTBHH C
X QYHKIHMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW M BOJIOHTEPCKOU JIEATEIILHOCTH;

2)MaTPUOTHYECKOT0 BOCTIMTAHUS:

c(hopMHUPOBAaHHOCTH POCCUHCKOU TpakIaHCKOH WJICHTUYHOCTH,
MaTPUOTU3MA,

[EHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHXKEHUSIM
POCCHICKUX YUCHBIX B 00J1aCTU (PU3UKH U TEXHUKU;

3)AyXOBHO-HPABCTBEHHOI'0 BOCTINTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAllMI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OpUEHTUPYSACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B
JEATEIbHOCTH YUYCHOTO;

OCO3HAHHUE JTUYHOTO BKJIaJla B IOCTPOEHUE YCTONYMBOIO OyaylIEero;

4)3cTeTHYECKOro BOCIIMTAHUSA:
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ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUAsl 3CTETUKY HAyYHOTO TBOPYECTBA,
npucymero (U3N4ecKo HayKe;

5)TpyaoBoro BocnuTaAHUSI:

UHTEpEC K pa3M4yHbIM cepaMm MnpodecCUuOHAIBHONU IEATENbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3MKOM U TEXHUKOM, YMEHHE COBEPIIaTh OCO3HAHHBIN BBIOOD
Oynymieit mpodeccuu U pean30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TUIAHbL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JIACTH
(bU3UKHM Ha IPOTSHKEHUU BCEH JKU3HU;

6)3K0J10rH4eCKOro BOCIIUTAHHUS:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKON KYJIbTYPhl, OCO3HaHHE TIJI00AIbHOTO
XapakTepa FKOJIOTHYECKUX Ipodiem;

IJIAHUPOBAHUE U OCYLIECTBIICHUE JICUCTBUM B OKPYXAKOIIEH Cpelle Ha OCHOBE
3HAHMS 11eJIel YCTOMYMBOIO PAa3BUTHS YE€IOBEUYECTRA;

pacHIMpeHue OIbITa JIEATeTbHOCTH JKOJOTHYECKON HalpaBiIeHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUM MO (HUBHUKE;

7)IeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAaHHWE LEHHOCTH HAy4YHOU JEATEIbHOCTH, TOTOBHOCTh B IpoOLEcCe
U3ydeHus: (QU3UKU ~ OCYIIECTBIISITH  MPOEKTHYID U HCCIEIOBATEIbCKYIO
NEeATEIbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruueckue aeicTBUA:
CaMOCTOSITEILHO  (popMynmupoBaTh M aKTyalIM3UpOBaTh  IPOOJIEMY,
paccMaTpuBaTh €¢ BCECTOPOHHE;
ONpeAesaTh LEIN ASATCIbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTYDKCHHS,
BBIABJISITH 3aKOHOMEPHOCTH W MPOTUBOPEYHUS B  pacCMaTPpUBAEMbBIX
(U3UYCCKUX SBIICHUSX;
pa3pabareIBaTh IIaH penieHHus MPoOJeMBbl ¢ yU4ETOM aHaIM3a MMEIOIIHXCS
MaTepHUaIbHbIX U HEMAaTePUAIBHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBBI B ICATEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YIbTATOB
1IeJISIM, OIICHUBATh PUCKH MOCJIEACTBUIN JIEITEIbHOCTH,
KOOPJAWHHUPOBATh W  BBHINOJHATH pabOTy B YCIOBUAX  PeaJbHOTO,
BUPTYQJILHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,
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pa3BUBaTh KPEATUBHOE MBILICHHUE MPU PEILIEHUH )KU3HEHHBIX TPOOJIEM.
Bba3oBble ucciiefoBaTeibCKue 1eiiCTBUS:

BJa/J€Th HAYYHOH TEPMUHOJIOTHEH, KIIOUEBBIMU HOHSATHUSAMU M METOJAMHU
(u3nuecKol HayKu;

BJa/I€Th HaBbIKAMHU y4EOHO-HCCIEA0BATEbCKOW U MPOEKTHOU JeATEIbHOCTH
B 00ylacTu (PU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHus 3ajay (U3UYECKOTO COAEpKaHUs, MPUMEHEHUIO Pa3InYHbIX
METOJI0B MO3HAHUS;

BJaJ€Th BHUJAMU JCSATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpeTaluy, MpeoOpa3oBaHUI0 M MPUMEHEHUI0O B PA3IMYHBIX y4eOHBIX
CUTYallUsiX, B TOM YHCJIE TPU CO3[JaHUU y4E€OHBIX TPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITh TPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyalU3UpOBaTh 3ajady,
BBIIBUTATh THUIOTE3y €¢ pEeIIeHHUs, HaXOJIUTh apryMEHTHl MJis J0Ka3aTeIbCTBa
CBOMX YTBEPKICHHM, 3a7aBaTh NapaMeTPhbl U KPUTEPUH PEIICHHUS;

aHANIM3UPOBATh TIOJIYYCHHBIE B XOJ€ pEHICHUS 3aJauyd  pe3ysbTaThl,
KPUTHUYECKHU OLIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSAX;

CTaBUTh M (HOPMYIUPOBATH COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOMN
JESITENBHOCTH, B TOM YUCIIE TIPU U3yUYEHUU (DU3UKU;

J1aBaTh OLIEHKY HOBBIM CHUTYAIMsIM, OIICHUBATh TPUOOPETCHHBIN OIIBIT;

yMETh T[EPEHOCUTh 3HaHUs 10 (U3MKEe B MPAKTUYECKYIO 0OJacTh
KU3ZHEEATEITHLHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIC UJIEU, MIPEIJIaraTh OPUTMHAIBLHBIC TOAXOAbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33]1a4H, JIOMYCKAIOIIME aJbTePHATUBHBIC PEIICHHUS.

Pa6ora ¢ undopmanueii:

BJIJIETh HABBIKAMU MOJyYeHUS MHPOpMAIUHU (PU3MUECKOrO COAEpKaHUS M3
VMCTOYHHUKOB pa3HbIX THUIIOB, CaMOCTOSTEIBHO OCYLIECTBIATh ITOMCK, aHaJM3,
CHUCTEMAaTH3alMI0 U WHTEPIpEeTalui0 MH(OpPMAalUU pa3INYHbIX BUIOB U (opM
IIPE/ICTABIICHNUS;

OLIEHUBATh JIOCTOBEPHOCTh HH(POPMAIUH;

UCTOJb30BaTh  CpPEeACTBA  HMHMOPMAIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHA B PEHICHMH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3aIllMOHHBIX
3aja4 ¢ CcoOJrofieHHeM TpeOOBaHMN HPrOHOMHUKHM, TEXHUKH O€30MacHOCTH,
TUTHEHBI, pecypcocOepeKeHHUs, IMpPaBOBbIX M  3THYECKHMX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30IaCHOCTH;
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co37aBaTh TEKCThl (PU3NYECKOrO COAEpPX AaHUSA B Pa3IUUYHBIX (opMarax cC
Y4€TOM Ha3HA4YeHUs MH(OpMALUU U 1eJIEBOW ayJUTOPUHU, BBIOUPAsk ONTUMAIbHYIO
(GopMy npeacTaBICHUS U BU3YyaJTU3ALIMH.

KomMmyHuKaTHBHBIE YHUBeEPCcaJbHbIE y4eOHbIe 1eCTBHS:

OCYLIECTBJISITh  OOILEHWE HAa Yypokax (U3MKM U BO  BHE-YPOUHOM
NeSTENbHOCTH;

pacno3HaBaTh MPEANOCBUIKM  KOH(MIUKTHBIX CHUTyallud M CMSTr4arth
KOH(JIUKTHI;

pPa3BEpHYTO U JIOTUYHO HM3JIaraTh CBOIO TOUKY 3pPEHHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIOIb30BaTh MPEUMYIECTBA KOMAaHJIHONM M MHJIMBHUYyaJIbHOU
paboThI;

BbIOMpATh TEMATUKy M METOJIbl COBMECTHBIX JCHCTBHI C y4e€TOM OOIIHX
MHTEPECOB U BOZMOXKHOCTEH Ka)JI0ro WieHa KOJIJICKTUBA;

OPUHUMATh LETd  COBMECTHOW  JESTENbHOCTH, OpPraHU30BLIBATH |
KOOPAMHUPOBATh JEHUCTBUS MO €¢ JOCTHMXKEHMIO: COCTaBJIATh IUIAH JEWCTBUH,
pacnpenensiTth pojd C YY4ETOM MHEHHMH Y4YaCTHHKOB, OOCYXIaThb pe3yJbTaThl
COBMECTHOM paboThI;

OLICHHMBAaTh Kadye€CTBO CBOEr0 BKJIAJa M KaXJIOr0 yYaCTHUKAa KOMaHIbl B
OOIIMI pe3ynabTaT M0 pa3padOTaHHBIM KPUTEPUSIM;

npe/iaraTb HOBBIE IPOEKTHI, OLEHMBATh HJAEU C TO3UIMHU HOBU3HBI,
OpPUTMHAIBHOCTH, MPAKTUYECKOM 3HAUUMOCTH;

OCYILECTBJIATh IMO3UTHUBHOE CTPATETMYECKOE TIOBEJEHHUE B pa3IHYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHUE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIe YHUBePcAJIbHbIE YUeOHbIE JeiCTBUSA
Camoopranusanus:

CaMOCTOSTEIILHO OCYIIECTBIISITh TTO3HABATENBHYIO NEATEILHOCTh B 00JIACTH
Gu3MKM W acTPOHOMHUU, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYITUPOBATH
COOCTBEHHBIC 3a]1a4H;

CaMOCTOSATEIIFHO COCTABJISITh IJIAH PEIICHHS] PAcUYCTHBIX M KadeCTBEHHBIX
3a/1a4, TUTaH BBIMTOTHEHUS TPAKTUYECKON PabOThI C YIETOM MMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEATOYTCHUM;

JIaBaTh OIICHKY HOBBIM CUTYaIIHsIM;

pacIMpATh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHHH,

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTH 32 PEIICHUE;
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OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO JPYAMIMH B 00JaCTH
(bU3UKH, TOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTEIbHbBIN U KYJIbTYPHBIM YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHATbHBIN UHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyaIMsIM, BHOCUTh KOPPEKTUBHI B JIESITEIbHOCTD,
OLIEHUBATh COOTBETCTBHUE PE3YNIHTATOB IIEIISIM;

BIaJIeTh HABBIKAMH  TIO3HABaTeNbHON  peduiekcMu Kak  OCO3HAaHUSA
COBEPIIAEMbIX JICWCTBHA M MBICIUTEIBHBIX TPOIIECCOB, WX pE3yJbTaTOB U
OCHOBAHUM;

UCIIOJIb30BaTh MPHEMBI pe(IICKCHH JIUII OLIEHKH CUTYaIluH, BIOOpAa BEPHOTO
pEIICHHSI;

YMETh OIICHUBAaTh PHUCKHM W CBOCBPEMCHHO TNPUHHUMATHh PEIICHUS IO UX
CHW)KCHHIO;

NPUHKMAaTh MOTHBBI W apTryMEHTBI JPYTUX IPU aHaIW3e pPEe3yJbTaTOB
JeSTENLHOCTH;

NPUHUMATH ce0s, TOHUMAast CBOW HEJOCTATKH U JJOCTOMHCTBA;

OPUHUMATh MOTHUBBI U apryMEeHTbl JAPYIMX TIpPH aHalu3e pe3yJbTaToB
NEeSITEbHOCTH;

pU3HABATh CBOC MIPABO U MPABO APYTUX HA OLIMOKH.

B mporiiecce nOCTHXXKEHMSI TMYHOCTHBIX PE3YJIBTATOB OCBOEHUS MPOrPaMMBbI
no ¢u3MKe A YPOBHA CpPEIHEro oOIIero ooOpa3oBaHHMs y OOYyYarolmUXCs
COBEPIIEHCTBYETCS AMOIIMOHATBHBIH UHTEJUICKT, MpeAoIararonmii
c(hopMHUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIIOYAOIIETO CIIOCOOHOCTh MOHUMATh CBOC SMOIIMOHAIBHOE
COCTOSIHUE, BUJCTh HANpaBJICHUS Pa3BUTHSI COOCTBEHHOW IMOIMOHAIBHOUN cephl,
OBITh YBEpECHHBIM B ce0e;

CaMOpETYJTUPOBAHMS, BKIIOUAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOC TIOBEJCHHE, CIIOCOOHOCTh AaJanTUPOBATBCA K
AMOIMOHATBLHBIM H3MEHEHHUSAM U TIPOSIBISITE THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIONIEH CTPEMIICHHE K JOCTIKEHUIO 1ENU U
ycrexy, ONTUMHU3M, WHHUIIMATUBHOCTb, YMEHHUE [IEWCTBOBATh HUCXOJs M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
IPYTHX, YYUTBIBATH €r0 TIPH OCYIIECTBICHWU OOMIEHUS, CIOCOOHOCTh K
COUYYBCTBHUIO M CONIEPEKUBAHUIO;

COIMAJIEHBIX HaBBIKOB, BKITIOUYAIOIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIOJbMU, 3a00THTHCS, TIPOSBIISATH HHTEPEC M pa3peniaTh KOHPIUKTHI.
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HPEIMETHBIE PE3YJIBTATDI

K xonmy oOyuenuss B 10 kJjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JAOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y OOYHAIOIIMXCSA YMEHUMN:

JEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MECTO (U3MKUM B (POPMHUPOBAHUU
COBPEMECHHOM HAy4yHOM KAapTUHBI MHUpa, B PA3BUTUU COBPEMEHHOW TEXHUKU HU
TE€XHOJIOTUH, B IPAKTUYECKOU JEATEIBHOCTH JIOJIEH;

YUUTHIBATh TpaHUIBl TPUMEHEHUS W3YYEHHBIX (PU3MUECKUX MOJeNeil:
MaTepHalibHas TOYKa, MHEpIHAIbHAs CUCTeMa OTCueTa, a0CONIOTHO TBEPAOE TEO,
UJECATbHBIN ra3, MOJAEIN CTPOCHUS Ta30B, KUJIKOCTEW M TBEPABIX TEN, TOUECUHBIN
AIEKTPUUECKUM 3apsij NPy pelieHnH PU3NYECKUX 3a/1aY;

pacno3HaBaTh (pU3MUYecKue SABICHUS (MPOIECCHI) U OOBICHATH UX Ha OCHOBE
3aKOHOB MEXaHWKH, MOJIEKYJAPHO-KMHETUYECKOW TEOpPUM CTPOEHHMS BEIIECTBA U
JJIEKTPOJAUHAMUKNA:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  IPSMOJIMHEHHOE
JIBUKEHUE, CBOOOJIHOE TMaJeHUE TeJ, JBWKEHUE 10 OKPYKHOCTH, HHEpLHS,
B3auMojieiicTBUE Tel, AU y3usi, OPOYHOBCKOE ABUKEHHE, CTPOCHHUE JKUJKOCTEH
U TBEPJBIX TeJl, U3BMEHEHUE 00bEMa TeJl IPU HarpeBaHUU (OXJIAKICHUH), TETIOBOE
paBHOBECHUE, HCIIAPEHME, KOHIEHCALMs, IUIABICHUE, KPUCTAJLIM3ALUs, KUIICHUE,
BJIQXKHOCTB BO3/yXa, MOBBILICHUE JABJICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM
COCyle, CBsA3b MEXAYy IlapaMeTpaMHu COCTOSIHMS Tra3a B H30Ipoleccax,
JJIEKTpU3aLus Tell, B3aUMOJEHUCTBUE 3apsI0B;

OIKCHIBATh MEXAHUYECKOE JIBUKEHHE, HMCIONb3ysd (PU3NUYECKHE BEIMYUHBI:
KOOpJAMHATA, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHME, Macca Teja, Cuia,
UMIIYJIbC T€Jla, KMHETUYECKas DHEPIUsl, NOTCHIUAIbHAsA DHEPrus, MEXaHUYECKast
paboTa, MeXaHHMYECKass MOIIHOCTb; IpPH ONUCAHUM MPABWIBHO TPaKTOBAaTh
(U3NYECKUl CMBICI HCIOJB3YEMBIX BEJIMYUH, UX OOO3HAUEHUS M EIUHULBL,
HaXOAUThb (OPMYIIbI, CBA3BIBAIONINE JaHHYIO (PU3MUECKYIO BEIHUUHY C JIPYTUMHU
BEJINYNHAMU;

ONMCBHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIC SIBJICHMS,
UCHONB3Ysl (U3MYECKUE BEIWYMHBI: JaBJ€HHE Trasza, TeMIleparypa, CpeaHss
KMHETHYECKAsT DHEPIUs XaOTHYECKOI'O JIBM)KCHHUSA MOJIEKYJ, CpEIHEKBaApaTHYHAs
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIIOTHI, BHYTPEHHSAs »HEprus, paborta rasa,
KOA(Q(GUIIMEHT TOJIE3HOTO JEHUCTBUS TEIUIOBOIO JABHUraTessl; MpPH OMHCAHUU
NPaBUJIBHO TPAKTOBAaTh (U3MUYECKUH CMBICT HUCHOJB3YEMBIX BEIWYHMH, HX
0003HAUYEHUs W €IUHUIBI, HAXOAWUTh (OPMYIbI, CBA3BIBAIOIINE JAHHYIO
(pU3HUYECKYIO BEJIMUMHY C IPYTUMHU BETMYUHAM;

ONMCHIBATh U3YYEHHBIE JIEKTPUYECKHE CBOWCTBA BEIIECTBA U DJIEKTPUYECKUE
ABJICHUS (TIPOLECCHI), UCHOJB3Ys (PU3NUECKUE BEIMYMHBI: AIEKTPUUECKUI 3apsi,
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ANEKTPUUECKOE T0JI€, HANPSKEHHOCTh MOJIsI, MOTEHUUAJ, pa3HOCTh MOTEHLINUAJIOB;
IpU ONHCAHUM TPABWIBHO TPAKTOBAaTh (PU3MUECKH CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAUYE€HHUS M EIMHMIIbI; YKa3blBaTh (OPMYJbI, CBS3bIBAIOILINE
JaHHYI0 (U3HYECKYIO BEIUUUHY C APYTUMH BEJIMYMHAMU;

aHANIM3UPOBATH (PU3UYECKUE TMPOLIECCHl U SBJIEHUS, UCIOJIb3YS (PU3nUecKue
3aKOHBI U IIPUHLMIIBL 3aKOH BCceMUpHOTro Tsarorenus, I, II u III 3akonsr HeroToHa,
3aKOH COXpaHEHUsI MEXaHMYECKOW OHHEPruu, 3aKOH COXPAaHEHHsS HMITYJbCa,
OPUHIUIT CYNEPIO3UIUKA CWJI, TPUHIUI PaBHOMPABUS HHEPIUATBHBIX CUCTEM
OTCYCTa, MOJIEKYISIPHO-KMHETHUYECKYIO0 TEOpPHI0 CTPOCHMS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBA3b CPEHEN KMHETUYECKOW PHEPIUM TEIIOBOTO ABUKEHUS MOJIEKYJ C
abCOJIIOTHOM TeMIiepaTypoil, MepBblil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHMS
ANEKTpUYECKOro 3apsina, 3akoH KyrnoHa, mpu 53ToOM pasiuyaTh CJIOBECHYIO
(GOpMyIHpPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAXKEHUE U YCNOBUS (IpaHULIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSIT OCHOBHBIE TPUHIUIIBI  JCHCTBUS MallMH, NpUOOPOB |
TEXHUYECKUX YCTPOMCTB; Pa3NyaTh yCIOBUSA UX O€30MAaCHOTO HMCIIOJIb30BaHUS B
NOBCETHEBHOM KU3HU;

BBIMIOJHATh DKCHEPUMEHTHI MO UCCIENOBAHUIO (PU3UYECKUX SIBICHUN U
IPOLIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUN, MpPU 3TOM
dopMmynupoBaTh TpoOieMy/3agady M THUIOTE3Y Y4eOHOro  IKCIIEPUMEHTa,
coOupaTh YCTaHOBKY U3 MPEJI0KEHHOTO 00O0pYyIOBaHUSA, MPOBOAUTH OMBIT U
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE U3MEPECHUSI (PU3NYECKUX BEJIHUYWH, TPU
ATOM BBIOMPATH ONTUMAJIBHBIA CHOCOO M3MEPEHUS U HMCIOJIb30BaTh W3BECTHHIC
METOJIbI OLIEHKH MOTPENTHOCTEN N3MEPECHU;

UCCJIEIOBATh  3aBUCHMOCTH  MEXIY  (U3MYECKHMMH  BEIUYMHAMH  C
UCIIOJIb30BaHUEM IMPSMBIX H3MEPEHUI, MPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
¢bukcupoBaTh pe3yAbTATHl TMOJYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYUH B
BUJIE TAOIUIT ¥ TpaUKOB, J€NaTh BEIBOJBI IO PE3YJIbTaTaM HCCIICIOBAHUS;

co0ro1aTh mpaBuia 0€30MacHOTO TpyJa MpH MPOBEIECHUHN HCCIEIOBAHUM B
pamMKax y4eOHOro »SKCIEepUMEHTa, Y4eOHO-HCCIENOBATENbCKOW U IMPOEKTHOM
JEeATENbHOCTU € MCIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPOMCTB M J1JAOOPATOPHOTO
000pyTI0BaHMS;

pemaTh pacyueTHhIE 3aJayd C SIBHO 3aJaHHOM (DU3MYECKOW MOJIEIbIO,
UCIOJNIB3YS (PM3MYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a1a9U
BBIOMpaTh (PU3UUYECKYI0 MOJENb, BBLACIATh (DU3NYECKUE BEIUYUHBI U (DOPMYIIHI,
HEOOXOJUMBbIE NJI1 €¢ PEIICHHS, MPOBOJUTh PACUCThl U OLEHUBATHh PEATBHOCTH
MOJIYYE€HHOI'0 3HAYEHUs (PU3NUYECKON BEIIMUUHBIL;
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pelIaTh KAYeCTBEHHBIE 3a/1a4l: BBICTPAUBATH JIOTUYECKN HEMTPOTUBOPEUUBYIO
LETNOYKY PACCYXJEHUW C ONOpPOM Ha HW3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nUecKue SBICHUS;

UCIIOJIb30BATh NpyU  pELICHUU y4eOHBIX  3ajay COBpPEMEHHBIE
uH(OPMAIIMOHHBIC TEXHOJOTUHU JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALINU
U TpeJICTaBIeHUsl y4eOHON M HAYyYHO-TIONYJAPHON MHGPOPMALMH, MOTYyYEHHON U3
Pa3IMYHBIX UICTOYHUKOB, KPUTHUYECKU aHAJIU3UPOBATh MOJIy4yaeMyr0 HH(GOPMAIIHIO;

MPUBOAUTH MPUMEPHI BKJIaJa POCCUHUCKHUX U 3apyOEKHBIX YUCHBIX-(PU3HKOB B
pa3BUTHE HAYKH, OOBSCHEHHE IIPOILIECCOB OKPYXKAIOIIETO0 MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIB30BaTh TEOPETHYECKUE 3HAHMS MO (PU3MKE B MOBCETHEBHOM IKU3HU
U1 obecriedeHus 0€30MacHOCTH TIPU OOpaIlleHUH C TPUOOpPAMH U TEXHUYECKUMHU
YCTPOUCTBAMU, JJII COXPAHEHUsI 3I0POBbS U COOJIOJICHUS] HOPM SKOJOTHUECKOTO
MOBEJICHUS B OKPYXKAIOIIEH CpeIe;

paboTaTh B TpyNme C BHIMIOJHECHUEM Pa3IMYHBIX COIMAIBHBIX POJIEH,
IJIAaHUPOBATh PabOTy TPYMIbI, paAIMOHATIBLHO pacHpeAcssiTh OO0S3aHHOCTH U
IUIAaHUPOBATh JIEATEIIBHOCTh B HECTAHJIAPTHBIX CUTYAllUSX, aJl€KBATHO OLICHUBATh
BKJIAJ] KQXI0T0 U3 YYACTHUKOB I'PYIIIBI B PEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI.

K koHny obOyuenus B 11 kiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YpOBHE JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUMN:

JEMOHCTPUPOBATh Ha IMpUMEpax poiib U MeCTO (U3UKU B (POPMHUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTHHBI MHUPA, B PAa3BUTHUM COBPEMEHHOMW TEXHUKU U
T€XHOJIOTUM, B MPAKTHUYECKON JEATEIBHOCTH JIIOACH, LEIOCTHOCTh M €IUHCTBO
br3MYeCcKOl KapTHHBI MHUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YyUYCHHBIX (U3MUYECKUX MOJIEICH:
TOYEYHBIN IJNEKTPUUCCKHUM 3apsl, Jyd CBETA, TOYECUHBIM UCTOYHHUK CBETA, siCpHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO sJipa MPU pPeleHur (U3HUECKUX
3a7a4;

pacno3HaBaTh (pu3MUYECKUe SABICHUS (MPOIECCHI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOW (DM3UKHU: AJNEKTPpUUECKAsl MPOBOJIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JEHUCTBUS TOKA, B3aMMOACHCTBUE
MAarHUTOB, JJICKTPOMArHUTHAs WHAYKLOMSA, JEHUCTBUE MArHUTHOrO TIOJSL Ha
MPOBOJHUK C TOKOM W JBMXKYIIUWUCS 3apsifl, 3JIEKTPOMArHUTHBIE KoJIeOaHUS U
BOJIHBI, MPSIMOJMHENHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHHUE, MPEIOMIICHUE,
uHTeppepeHnrs, audpaknuss W TONApU3AIUS  CBETa, JTUCIEPCUS  CBETA,
dotoanexkrpudeckuit 3pdext (boTtordhdekT), CBeTOBOE NaBICHHE, BOSHUKHOBEHHE
JIMHENYaTOrO0 CIIEKTpa aroMa BOJOPOAA, €CTECTBEHHAasT M HMCKYCCTBEHHAs
PaIHOAKTUBHOCTb;
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OMUCHIBATh W3YUYCHHBIC CBOWMCTBA BEHIECTBA (IJEKTPUUECKUE, MArHUTHBIE,
ONTUYECKUE,  DJIEKTPUYECKYI0  MPOBOJUMOCTh  Pa3JIMYHBIX  Cpel) WU
AJIEKTPOMArHUTHBIE SBICHUS (MPOIECCHI), HCIHOJB3Ys (U3UUECKUE BEITUYUHBI:
ANIEKTPUUYECKUI 3apsij, CUJa TOKa, DJIEKTPUUYECKOE HAIPSIKEHUE, AJIEKTPUUYECKOE
COMPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJBIIKYIAs CHJIa, padoTa TOKa,
WHIYKIUST MarHUTHOTO MoJisA, cuia Awmmepa, cuia JlopeHna, WHAYKTUBHOCTH
KaTYIIKW, SHEPrus AJIEKTPUYECKOr0 M MATrHUTHOrO TMOJed, MepuoJ W 4YacToTa
KojeOaHuil B KoOJeOaTEIBPHOM KOHTYpE, 3apsj H Ccujla Toka B Mpolecce
FapMOHMYECKUX DJIEKTPOMArHUTHBIX KoJyieOaHWi, (OKYCHOE pacCTOSIHUE W
ONTHYECKAasl CHWJIa JIMH3bI, MPU OINHUCAHUU TPABUILHO TPAKTOBAaTh (PU3MUECKUU
CMBICJI HUCIIOJB3YEMbIX BEJIMYMH, HX OOO3HAYeHUSI W EJUHUIIBI, YKa3bIBaTb
dbopMyIbl, CBA3BIBAIOIIME JAaHHYIO (PU3MYECKYIO BEIUYMHY C JAPYTUMU
BEJTMYMHAMH;

OMHUCHIBATh H3YUYCHHBIC KBAHTOBBIC SIBICHUS M TPOLECCHI, HCIOIb3YS
dbu3nvecKue BEIUYMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acTOTa CBETa, SHEPTrUsl U UMMYJbC (POTOHA, TIEPHOJT MOTypaciajia, YHEPTUsl CBSI3H
aTOMHBIX SIZIEp, MPU OINMUCAHWU TPABUIBHO TPAKTOBaTh (DUIWYECKUUA CMBICIT
UCIIOJIb3YEMbIX BEIIMYMH, MX OOO3HAYEHUS W EIMHMIIbI, YKa3bIBaTh (OPMYIIHI,
CBS3BIBAIONINE JIAaHHYIO (U3HYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMU,
BBIUUCIISITH 3HaUEHHUE (PU3UUECKON BEIIMUMHBI;

aHAIM3UPOBATh (PU3UYECKUE TMPOIECCHl U SIBIICHUSA, WCIIONb3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHLUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENBHOTO U MAPAIIIEIBHOTO
COCIMHEHUSI TPOBOJHUKOB, 3aKOoH Jkoyisi—JIeHna, 3aKOH BJICKTPOMArHUTHOM
UHIYKUWH, 3aKOH MPSMOJIMHENHOIO pAacHpOCTPAHEHHS CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OiHIITEeHHA 1 doTodddexTa,
3aKOH COXPAaHEHUSl SHEPrUHU, 3aKOH COXPAHEHUsS HMMITYJIbCa, 3aKOH COXPAHEHUs
AIEKTPUUYECKOr0 3apsija, 3aKOH COXPAaHEHHUS MacCOBOIO 4ucia, MOCTynaTsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaia, Mpu 3TOM pas3indaTh CJIOBECHYIO (hOPMYIHUPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKEHHE | YCJIOBHUS (TPaHUIbI, OOJIACTH)
MIPUMEHUMOCTH;

ONpENIENATh HANIPABJICHUE BEKTOPA MHAYKIMH MAarHUTHOTO MOJI TPOBOJIHUKA
C TOKOM, cuJibl AMnepa u cuiibl JIopenua;

CTPOUTh ¥ OIHCHIBaTh H300paKEHHE, CO3/1aBaEMOE IIJIOCKHUM 3epKajioM,
TOHKOM JIUH30M;

BBINIOJIHSITh JKCIIEPUMEHTHl IO MCCIEAOBAaHUIO (PU3NUECKUX SIBICHUU U
MPOILIECCOB C HCMOJb30BAaHUEM IMPSIMBIX M KOCBEHHBIX H3MEPEHHUM: IPU ITOM
dbopmynupoBaTh mpodiieMy/3afauy U FUIOTE3y Y4eOHOIO SKCIEPUMEHTA,
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coOMpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOPYIOBaHMs, MPOBOAUTH OMNBIT U
bopMyIHUpPOBATH BHIBOJIBI;

OCYIIECTBIITh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (DU3UUECKUX BEJIUYMH, MPU
ATOM BBIOMpaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS U HCIOJIb30BaTh W3BECTHHIC
METO/IbI OLIEHKHU MOTPELIHOCTEN U3MEPEHUN;

UCCJIE0BAaTh 3aBUCUMOCTH (U3UYECKUX BEJIUYUH C  HCIOJIb30BaHUEM
NPSIMBIX U3MEPEHUI: MpPU DTOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH
pe3yabTaThl MOJTYYCHHOW 3aBUCUMOCTH (U3WYECKUX BEIWYWH B BHUJAC TaOIUI] U
rpaduKoOB, JI€JIaTh BBIBOJIBI 110 PE3YJIbTaTaM HCCIICI0OBAHUS;

co0Jiro1aTh MpaBwia 0€30MacHOro TpyAa MpU MPOBEACHUM UCCIEIOBAHUM B
paMKax ydeOHOTro »JKCIEepUMEHTa, Y4YeOHO-HUCCIENOBATEIbCKON U MPOEKTHOM
NEATeIbHOCTH C HUCIOJIb30BAHUEM HM3MEPUTEIBHBIX YCTPOWUCTB U J1a0OPATOPHOTO
000py10BaHMUS;

pemarh pacu€THhIE 3a7a4d C SIBHO 3aJaHHOW (U3WYECKOW MOJIEIIbIO,
UCTIONB3Ysl (PU3UYECKUE 3aKOHBI M MIPUHIIMIIBI, HA OCHOBE aHaJIN3a YCIOBHUS 3a/1auu
BBIOMpPATh (PU3UYECKYIO MOJICINb, BBIACIATh (U3UUCCKUE BEIUYUHBI U (HOPMYIIBI,
HEOOXOMMBIE ISl €¢ pEeIleHUs, MPOBOAUTh PAcUeThl U OLIEHUBATh PEATbHOCTD
MOJIYYEHHOT'0 3HaYeHUS (PU3NYECKON BETUUNHBL;

pemaTh KaYeCTBEHHbBIE 3a/1a4i: BBICTPAUBATh JIOTUYECKH HEIPOTUBOPEUUBYIO
LEMOYKY pacCyXICHUW C OMOpOl Ha W3yYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
(buznueckue ABICHUS,

UCII0JIb30BATh Opyu  pElICHUU yueOHBIX  3ajad COBPEMEHHBIE
MH(GOPMAIIMOHHBIE TEXHOJIOTHH IS MOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUN
U TIPEJICTaBJICHUS YICOHOW M HAyYHO-TIONYJISPHOW MH(pOpPMAIUH, MTOTyYSHHOU M3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATH MOTy4aeMyt0 HHPOPMAIIUIO;

OOBSCHATh TPHUHIMIBI JEHCTBUS MAaIllMH, TNPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3ianyaTh yCIOBUS UX OE30MMACHOTO HCIIONH30BAHUS B MOBCEIHEBHOM
KU3HU,

IPUBOJUTH MPUMEPHI BKIIAJIA POCCHICKUX U 3apyOEKHBIX YUCHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHWE MPOIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJOI' UM,

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (DU3UKE B TOBCETHEBHOW JKHU3HU
U1sl obecniedeHus: 0€30MacHOCTH MPU OOpalllEHUH ¢ TPUOOpaMU U TEXHHUYECKUMHU
YCTPOMCTBAMH, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHMYECKOTO
MOBEJICHUS B OKPYXAKOIIEH Cpelie;

paboTaTh B TIpyINNE C BHIIOJHEHUEM pA3IMYHBIX COIMAIBHBIX PpOJIEH,
IJIAHUPOBATh PaOOTy IPYIIbI, PALIMOHAIBHO paclpeleNaiTh 00sI3aHHOCTH U
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IJJAHUPOBATh NIESATENIBHOCTh B HECTAHIAPTHBIX CUTyalUsAX, aIcKBaTHO OLICHUBATH
BKJIaJl K&JKJIOTO U3 YYACTHUKOB I'PYIIIHI B PEIICHUE PACCMATPUBAEMON MPOOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumenoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Kontpoabusie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTeibHbIE
padoThI padoThI
pecypchbl
Pazgen 1.OU3UKA U METOAbl HAYYHOTI'O ITO3HAHUS
bu6mmoreka [{OK
11 ®u3KKa ¥ METOJIbl HAYYHOTO MO3HAHUS 2 https://m.edsoo.ru/7f41bF72
Hroro mo pazgeny 2
Paznen 2.MEXAHUKA
bu6mmoreka [{OK
21 Kunematitia ° https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 flunamitia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7fA1bF72
Utoro no pazneny 18
Paznen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [IOK
' TeOpUn https://m.edsoo.ru/7f41bf72
bu6muoreka [JOK
32 OCHOBBI TePMOHHAMH K1 10 1 https://m.edsoo.ru/7f41bf72
3.3 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
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da3oBbIE IEPEXOBI

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

Uroro no pazgeny 24
Paznen 4.9JIEKTPOANHAMUKA
bu6moteka [IOK

41 ueKTpocTatiiia 10 https://m.edso0.ru/7f41bf72
49 [TocTosiHHBIN 3nekTpuyecKnid TOK. TOkU B 12 bubnuoreka [IOK

' Pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro mo pazgeny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 68



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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11 KJIACC
KoauyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHUe pa3ieioB H TeM uudpoBbIe
Ne i/ P Kontpoabubie | IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
Pa3znea 1.2JIEKTPOJANHAMUKA
11 MaruauTHO€ 1oJie. DJIEKTPOMArHUTHAS 11 1 3 bubmuorexa [JOK
' UHIYKIUS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pazngen 2. KOJIEBAHHUS U BOJIHbBI
21 MexaHn4ecKue U 3JIeKTPOMarHUTHbIE 9 1 bubmuorexa [JOK
' KoJIe0anus https://m.edso0.ru/7f41c97c
29 MexaHW4eCcKre U 3JIEKTPOMarHuTHbIE 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edso00.ru/7f41c97¢
bu6mmoreka [JOK
23 Onritka 10 3 https://m.edso0.ru/7f41c97¢c
Utoro no pazneny 24

Pazgen 3.0CHOBBI CIEIIUAJIBHOM TEOPUHA OTHOCHUTEJIBHOCTH

31 OcCHOBBI crielIMAJIBHON TEOPUHN 4 1 bubnuoreka [JOK
' OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Uroro mo pazneny 4
Pazgen 4. KBAHTOBAS ®U3UKA

4.1 ONEeMEHTHI KBAHTOBOM OIITHKH 6 bubmuoreka [JOK



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

TOUYKA !'pocrA

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

bu6mmoreka [IOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97¢c
bu6mmoteka [IOK
4. A
3 TOMHOE A7pO > https://m.edsoo.ru/7f41c97c
Hroro o pazgeny 15

Paznea 5.2JIEMEHTbBI ACTPOHOMUU U ACTPO®PU3UKHU

5.1 DneMEeHThl aCTPOHOMUU U acTpOPU3NKU 7 ft?r?sn;l ;f:(;;ig :3/5 f41c97c
Hroro mo pazgeny 7
Paznen 6.OBOBHIAIOLIEE IOBTOPEHHUE

6.1 O6o0061maroniee NOBTOPEHHE 4 Et?piﬂlpllr?::éﬁ)grc:ﬁ £41c97¢
Hroro mo pazgeny 4
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB ITO ITPOTPAMME 68



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

10 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Jara nuppoBLIe
Tema ypoka Konrpoabnbie | IlpakTuueckue op
n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypcsbl
dusuka — Hayka o Ipupoe.
1 Hayunsie MGTZK bl HO?lj)H:)HI/ISI 1 bubmorexa IIOK
v g https://m.edsoo.ru/ff0c32e2
OKPYXAIOIIEro MUpa
Ponb u mecTo pusuku B
5 (hopMUPOBaHUHU COBPEMEHHOM 1 bubnuoreka [IOK
HAay4YHOUM KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU NESITEIBbHOCTH JIOIEH
MexaHnuueckoe ABUKEHUE.
OTHOCHTENBHOCTh MEXaHUYECKOTO bubmuorexa [JOK
3 1
nerokenus. [lepemenienue, CKOpoCThb, https://m.edsoo.ru/ff0c3508
YCKOPEHHUE
4 PaBHOMEpHOE IpsAMOJSIMHEWHOE 1 bubnuoreka [IOK
IBIDKECHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYyCKOpEHHOE IPAMOIIMHENHOE 1 bubnuoreka [IOK
JIIBUKEHUE https://m.edsoo.ru/ff0c372e
5 CBoOoiHOE mageHue. Y CKopeHue 1 bubnmoreka [IOK
cBOOOJTHOTO Ma/IeHUS https://m.edsoo.ru/ff0c39cc
7 KpuBonuHeliHOE 1BUXKEHUE. 1 bubnuorexa [IOK

JIBr>KeHre MaTepralIbHOM TOUYKH 110

https://m.edsoo.ru/ff0c3ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
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OKPYXHOCTH
[Ipunuun otHOCUTENbHOCTH ["anmmest.

8 WMueprpansHble CUCTEMBI OTCUYETA bubmmorexa TTOK

P N ' https://m.edsoo.ru/ff0c3be8
IIepBsiii 3ak0oH HproTOHA
Macca tena. Cuia. Ilpunmun
9 CYIIEPIIO3UIIAN CHIT BpTo OH 3aKOH bubmorexa [TOK
P 5 + D1OP 3 https://m.edsoo.ru/ff0c3bed
HproTona myist MaTepuanbHOW TOUKH
Tpetuii 3akoH HproToHa 114 bu6moreka [IOK

10
MaTepUaIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOTO TsaroTeHus. Cuma

11 TsoKecTh. IlepBast kocMudeckast bubmmorera ITOK

- Hep https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Kosddunuent tpenus.

13 Cuna C(P;n OTHBJICI({I)I/I(I:{ npu BI/IE(CHI/II/I bubmorera IIOK

P prA https://m.edsoo.ru/ff0c3f76
Tena B )KUIKOCTH UJIU rase
[TocTynarensHoe U BpamaTeabHOE

14 JBIKEHUE a0COJTIOTHO TBEPOTO TeEa. bu6mmoreka [JOK
MowmenT cuisl. IInedo cuisl. YciaoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHUS TBEPAOTO TEJIA
NMnynsc MmaTepralbHOW TOYKH,

15 CUCTEMBI MaTE€PHAIIbHBIX TOYEK. bubnmoreka [IOK
NMiynbc cuiiel. 3aKOH COXpaHEHHUS https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE JBUKEHUE

16 PaGoTa ¥ MOIIHOCTH CUJIBL. bubmuoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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Kunernueckas sHEprus MaTepHalIbHON
ToukH. Teopema 00 U3MEHEHUN
KMHETUYECKON SHEPIUU

https://m.edsoo.ru/ff0c4502

17

[TorenumanpHas 3HEPTHUS.
[ToTeHnmanpHas SHEPrus ynpyro
ne(pOpMUPOBAHHON NMPYKUHBI.
[ToTenumanpHas 3Heprus Tena BOIU3U
MMOBEPXHOCTU 3eMJIn

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c461a

18

[ToTeHnmanbHbIe U HEIOTEHIMAJIbHBIE
cuiibl. CBs3b pabOTHI
HEMOTEHLIUAJIbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOM SHEPrUH CUCTEMBI TEll.
3aKOH COXpaHEHHs] MEXaHUYECKOU
SHEpPIrun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHUIIBI C
M3MEHEHHEM MEXaHHUYECKOW SHEPTUU
TeJla Ha MPUMEPE PaCTHKCHHS
PE3UHOBOTO KI'yTa

20

KonTtponbHas paboTa no teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXpaHEHUsI B MEXAHUKE

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

21

OCHOBHBIE TIOJIO)KEHUST MOJIEKYIISIPHO-
KHUHETH4ecKoi Teopuu. bpoyHoBCKOE

nsxkenue. uddysus

bu6muoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBIKEHUS U
B3aUMO/JICHICTBUS YACTHUL] BELECTBA.



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
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Mojenu cTpoeHus ra3oB, KUIKOCTEN
U TBEPJBIX TEI

23

Macca monekyn. KonnuectBo
BemiectBa. [locTostHHas ABoraapo

24

Tennosoe paBHoBecue. Temneparypa
u e¢ nu3mepenue. lllkana temnepatyp
Henscus

25

Wneanpueriii raz B MKT. OcHoBHOE
ypaBHeHue MKT

bu6moreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcoroTHas TeMIiepaTypa Kak Mepa
CpeaHel KUHETUYECKOM dHEPruun
JBUKEHUS MOJIEKYJ1. YpaBHEHUE
MenneneeBa-Kianeitpona

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c511e

27

3akon JlanpToHa. I'a30BBIC 3aKOHBI

28

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH MEKIY
napaMmeTpaMH COCTOSTHHS
Pa3peKEHHOTO ra3a

29

W3ompornieccsl B ueaIbHOM ras3e u ux
rpaduyeckoe npeacTaBieHUE

bubmuorexa [JOK
https://m.edsoo.ru/ff0c570e

30

Buytpenusis sHeprus
TEPMOAMHAMHUYECKOIN CUCTEMBI U
CIocoOkI e€ n3MeHenns. Konmmuectso
TEIUIOTHI U pabota. BHyTpeHHss
SHEPrUsi OJTHOATOMHOT'O UJI€ATBHOTO
rasa

bu6nmuoreka [JOK
https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
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31 Buas Terionepenaun bubmmorexa [TOK
P https://m.edsoo.ru/ff0c5c36
VnenbHas TEMIOEMKOCTh BEILIECTBA.
bu6mmoreka [IOK
32 KonmyecTBo TemoTs! npu
. https://m.edsoo.ru/ff0c5c36
Teronepenaye. AnuadaTHBIN MpoIecc
33 [IepBblii 3aKOH TEPMOAVMHAMUKH U €TO bubnuoreka [IOK
IIPUMEHEHHE K U30TpoLeccaM https://m.edsoo.ru/ff0c5efc
HeobpaTtumocTs npo1ieccoB B
34 npupoae. Bropoii 3akon Bubnuorexa LIOK
pHpoZe. p https://m.edsoo.ru/ff0c6230
TEPMOTUHAMHUKH
35 [Tpunmun geiicteus u KI1J[ remoBoi bubmuorexa [JOK
MaIlUHbI https://m.edsoo.ru/ff0c600a
36 Hwuxn Kapno u ero KITJ1
37 DKOJIOTHYECKHE TIPOOIEMBI
TEIUIOHEPTEeTUKHI
38 O6o06matomuii ypok «MomekynspHas bubmuorexa [JOK
¢uzuka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbHas pabota no teme
39 «MounekynspHas ¢usznka. OCHOBBI Bubmuorexa LIOK
yAp ) https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI
40 [TapooOpazoBanue 1 KOHIEHCAITHSI. bubnuoreka [IOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOGCOmIOTHAS ¥ OTHOCUTEIbHAS
41 BJI&YKHOCTh BO3/yxa. HachImeHHbIi bubmorexa [TOK
yxa. https://m.edsoo.ru/ff0c64d8
nap
42 TBeépnoe teno. Kpucrammueckue u bubnuorexa [IOK



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
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TOUYKA \!pocm

amopdHbIe Tea. AHH30TPOIHS
CBOMCTB KpHUCTaJLIOB. JKuakue

KpucTaybl. CoBpeMEHHbIE MaTepHalIb

https://m.edsoo.ru/ff0c65f0

[lnaBnenue u KpucTaNIM3aLKS.

43 VY nenpHad TEIUI0TA [IABICHUS bubmiorexa HOK
t ) https://m.edsoo.ru/ff0c6708
Cyo6numariust
bu6mmoteka [IOK
44 VYpaBHEHME TEIIOBOTO Oaanca
p https://m.edsoo.ru/ff0c6820
DIIeKTpU3aIus Tell. DICKTPUUECKHUI
45 3aps. JIBa BUIa DIEKTPUUECKHIX Bubnuorexa LIOK
PAL. . p https://m.edsoo.ru/ff0c6bcc
3apsIoB
IIpoBOIHMKH, TUIIEKTPUKU U
46 H(E)n OBOJIHUKU 3aK(I))H COXpaHEHUSI bubmorexa LIOK
YHPOBOA ’ p https://m.edsoo.ru/ff0c6bcc
ANEKTPUIECKOTO 3apsiia
BsaumonelictBue 3apsaa0B. 3aK0H
47 K J'IOHaHTO‘le‘lHHﬁ II:J'ISKT NYECKUNA bubmnorexa ITOK
y ' P https://m.edsoo.ru/ff0c6ce4
3apsn
Hanpspk€HHOCTD 3JIEKTPUYECKOTO
48 noJist. [IpuHiun cynepno3unuu bubnuoreka [IOK
AJIEKTPUUECKUX ToJier. JInnuu https://m.edsoo.ru/ffOc6df2
HaNpsiKEHHOCTH
PaGota cui 31eKTpoCTaTuueCcKOro
49 noiis. [Torenrnman. PasHocTs bubmorexa ITOK
' fait https://m.edsoo.ru/ff0c6f00
MOTEHIINAIOB
ITpoBOOHUKH U IUDIEKTPUKH B
POBOA A P bubmuorexa [JOK
50 NIEKTPOCTATUYECKOM TIOJIE.

I[I/IBJ'IGKTpI/ILIeCKaH IpOHULIAEMOCTDb

https://m.edsoo.ru/ff0c7018



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
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TOUYKA \!pocm

51

OnexrpoeMkocTh. Konaencarop

bu6moreka [IOK
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTD TIOCKOTO
KOH/IEHCATOpa. DHEPrus 3apsuKEHHOTO
KOHJIEHCATOPa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

Jlabopatopnas padota "M3mepenue
AJIEKTPOEMKOCTH KOHAEeHcaTopa"

54

[IpuHIKN NENCTBHS U TPUMEHEHUE
KOHJICHCATOPOB, KOMHPOBAIBHOTO
amnmapara, CTpyMHOTO IpUHTEpA.
DIIEKTpOCTAaTUUECKAs 3alUTa.
3a3eMJIeHHE HIIEKTPOIPUOOPOB

55

DIIEKTPUYECKHI TOK, YCIIOBUS €0
cymectBoBaHus. [I0CTOSAHHBIN TOK.
Cuina toka. Hanpspkenue.
Conpotusnenue. 3akon Oma yist
y4dacTKa [enu

56

[TocnenoBarensHOE, apaieaIbHOE,
CMEIIaHHOE COSAMHEHUE
poBOJHUKOB. JlaboparopHas paboTa
«3yueHne cMemaHHOTO COeIMHEHUS
PE3UCTOPOB»

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

PaGoTta 1 MOIITHOCTB AIEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenna

bu6nmuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma 17151 TOTHOM (3aMKHYTOH)
anekTpudeckoii nemnu. KopoTtkoe
3ambikaHue. JlabopaTopHas pabora

0.5

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



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
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TOUYKA \!pocm

«3mepenune DJ1C ucToUHMKA TOKA U
€ro BHYTPEHHETO COIIPOTUBIICHUS

59

DNEeKTpOHHAs TPOBOIUMOCTH TBEPIBIX
METaJIJIOB. 3aBUCUMOCTD
COIPOTHUBIICHHS] METAJIJIOB OT
Temmneparypbl. CBEpXIpPOBOIUMOCTh

60

DNEeKTpUUYECKUi TOK B BaKyyMe.
CBoliCTBa 3JIEKTPOHHBIX TYYKOB

61

[TonympoBOAHHMKH, UX COOCTBEHHAs W
MIpUMECHAs NMPOBOAUMOCTh. CBOMCTBa
p—n-nepexona. [lomynpoBoJHUKOBBIE
MPUOOPHI

bu6moreka [{OK
https://m.edsoo.ru/ff0c84ae

62

DJIEKTPUYECKHUI TOK B paCTBOpax u
pacriaBax 3JeKTPOJIUTOB.
DNEeKTPOIUTHYECKAs JUCCOIUAIIHSL.
DIIEKTPOJIN3

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

63

DIIEKTPUYECKUI TOK B ra3ax.
CaMOCTOSTENLHBIN 1
HECAMOCTOSITENIbHBIN pa3psia. MoHusl.
IIna3zma

bubmuorexa [JOK
https://m.edsoo.ru/ff0c84ae

64

DeKTprYecKrue IPHOOPHI U
YCTPOMCTBA M UX IPAKTUIECKOE
npuMeHeHue. [IpaBuiia TEXHUKA
0€e301acHOCTH

bu6muoreka [JOK
https://m.edsoo.ru/ff0c86fc

65

Oo6o06uaromuit ypok
«INeKTPOANHAMUKAY

bubmuoreka [JOK
https://m.edsoo.ru/ff0c88be



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
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TOUYKA \!pocm

KonTtponsHast pabora o teme

66 «Qnekrpocraruka. [locrosHHbIN 1 bubnuoreka [IOK
3neKTpuueckuii Tok. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IMYHBIX Cpeax»

67 PesepsHbiil ypok. KoHTpoabHas 1 bubnuoreka [IOK
pabota no Teme "IneKTpoAMHAMUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBubIit ypok. O000maronmii ypok 1 bubnuorexa [JOK
o temam 10 kitacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

TOUYKA \!pocm

11 KJIACC
KoanuecTBo yacos DJIeKTPOHHBbIE
[
Jrj;n Tema ypoka Beero Kontpoabnsie | IlpakTHyeckue f[[:;:eﬂﬂﬂ :)Ig:)al;zl;:;eenbﬂme
padoThI padoTsl pecypesI
[TocTOsIHHBIC MarHUTHI M KX

1 B3auMoieiicTBre. MaraurHoe mojie. 1 bu6moreka [IOK
Bektop MaruutHOM HHAYKIMU. JIMHUN https://m.edsoo.ru/ff0c9778
MarHATHON MHIYKLIUH
MaruauTtHoe noJjie NpoBOJHUKA C

5 TokoM. OnbIT Dpcrena. 1 bubnuoreka [IOK
B3anmonelicTBre mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas padorta «3ydeHue 1 1 bubnuoreka [IOK
MarHUTHOTO MOJISl KaTYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHMTHOTO TOJISl HA
MPOBOJIHUK ¢ TOKOM. Cuita Amrepa.

4 JlaGopaTopHas pabota 1 1 bubnunoreka [IOK
«UccaenoBanne nelicTBUA https://m.edsoo.ru/ff0c9ac0
MMOCTOSIHHOTO MarHUTa Ha PaMKy C
TOKOM»

JlelicTBMEe MarHUTHOTO IOJIS HA

5 JBUKYILYIOCS 3apsSDKCHHYIO YaCTHUILY. 1 bubnuorexa [IOK
Cuna Jlopenna. PaboTa cubl https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DNeKTpOMarHuTHask MHAYKIIMS. 1



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

TOUYKA \!pocm

[ToTokBEKTOpa MArHUTHOM UHIAYKLUH.
OJ1C unnykuu. 3aKkoH
3IEKTPOMArHUTHON MHAYKIIUU
®dapanes

JlabopaTtopHnas pabota

7 «MccnenoBanue sBICHUS bubamorexa [IOK
_ https://m.edsoo.ru/ff0cal50
AIEKTPOMATHUTHOU WHTYKITUN
NHnykTuBHOCTE. fIBNECHME
8 camouHaykuu. IJ1C caMOWHIYKITHH. bu6moreka [OK
OHeprusi MarHUTHOTO TOJIsI KaTyIIKHU ¢ https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMArHUTHOE T0JIE
TexHuueckue yCcTpoiicTBa U X
MIPUMEHEHHE: TIOCTOSIHHBIE MATHUTHI,
9 AJIEKTPOMArHUTHI, HJIEKTPOIBUTATEITb,
YCKOPUTENH JIEMEHTAPHbBIX YaCTHII,
WHIYKIIMOHHAS MeYb
10 O6o06maromuii ypok «MarautTHoe bubnuoreka [IOK
1oJie. DJEKTPOMArHUTHAS UHTYKIIHS https://m.edsoo.ru/ff0cab82
KonTponbHas paboTa no teme
11 «MarHuTtHoOe ToJIe. bubamorexa [IOK
https://m.edsoo.ru/ff0cad58
DNeKTpOMarHUTHAsT UHIYKIIASD)
CBOOOTHBIE MEXaHUYECKUE
konebanus. 'apmMoHnyeckue
12 KosiebaHus. YpaBHEHHE bubmiorexa LIOK
https://m.edsoo.ru/ff0caf06
TapMOHUYECKHUX KOJICOaHHIA.
[IpeBparnienue suepruu
13 JIaGoparopHas paboTa



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
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«ccnenoBanue 3aBUCUMOCTA
MIepPHO/JIa MAJTBIX KOJICOAHHIA Tpy3a HA
HUTH OT AJIMHBI HUTU U MACChI rpy3a»

14

KonebarenbHblit KoHTYp. CBOOOAHBIE
AJIEKTPOMAarHUTHbIE KOJeOaHus B
ujeanbHOM Kojae0aTeIbHOM KOHTYpE.
AHaorus MexJ1y MEXaHH4eCKUMH U
AJIEKTPOMArHUTHBIMU KOJIeOaHUSIMU

bu6mmoteka [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna TomcoHa. 3aK0H
COXpPaHCHUA DOHEPTUH B HACATIbBHOM
KoJiebaTeIbHOM KOHTYpE

bu6moreka [IOK
https://m.edsoo.ru/ff0ch9c4

16

[IpencraBnenue o 3aTyXaruux
KoJieOaHusX. BeIHYKICHHBIC
MeXxaHWUeCcKHe Koyiebanus. Pe3oHaHc.
BriHYX1I€HHBIC 2JIEKTPOMAarHUTHBIE
KoJeOaHus

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennbiii TOK. CHHYCOUIATBHbBIN
MepeMeHHbIA TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKa. AMILTUTYAHOE U
JeMCTBYIOIIEE 3HAUCHUE CUITBI TOKA U
HaMPsKEHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpaucdopmarop. [TpoussoacTso,
nepeaaya v norpedieHue
JJIIEKTPUYECKOHN SJHEPIUU

19

YCTpOUCTBO U TPAKTUYECKOE
IIPUMEHEHHE IEKTPUYECKOTO 3BOHKA,
reHeparopa IepeMeHHOro ToKa,

bubmuoreka [JOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
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JIMHUH JJIEKTpoIepesayd

DKOJIOTUYECKHUE PUCKU IIPU
IIPOU3BOICTBE IEKTPOIHEPIUH.

20 Kynbrypa ncnonb3oBanust
3JIEKTPOSHEPTUHU B MOBCETHEBHOU
KU3HH
MexaHn4ecKue BOJIHBI, YCIOBUS

21 pacnpoctpanenus. [lepuoa. Ckopocts bubnuoreka [IOK
pacnpoCTpaHEeHUs U JUTMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeynsbie U MPOI0JTLHBIC BOJTHBI
3ByK. CKOpOCTh 3BYyKa. ' pOMKOCTh bubnuoreka [HIOK

22
3ByKa. BeicoTa Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTPOMarHUTHbIE BOJIHBI, UX

23 cBoMcTBa U ckopocTk. [llkana bubmmorexa [IOK

P ' https://m.edsoo.ru/ff0ccfe0

AIIEKTPOMArHUTHBIX BOJIH
[IpuHIMTBI pagHOCBSI3U U

24 TeJIeBUACHU. Pa3BuTHE CpeliCTB
cBs3u. Pagnonoxanus

o5 KontponbHas padota «Konebanus u bubnunoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonmHeitHOE pacnpocTpaHeHHe
CBETa B OJJHOPOJIHOM cperie. bubnuorexa [IOK

26 .
ToueyHbI HCTOYHUK cBeTa. JIyy https://m.edsoo.ru/ff0cd350
cBeTa

97 OTtpaxeHue cBera. 3aKOHbI OTPAKEHUSI bubnunoreka [IOK

cseta. [loctpoenne nzoOpakeHUH B

https://m.edsoo.ru/ff0cd4e0
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TOUYKA \!pocm

IIJIOCKOM 3€pKaJjic

[Ipenomiienue ceera. [lonHoe
BHYTpeHHee oTpakeHue. [Ipenesnbubii

bu6moreka [IOK

28 YTOJI IOJIHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlabopaTtopHas pabota «3mepeHune bubnuotexa [JOK
IIOKa3aTes NPEeJOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenue nzo0OpakeHuit B
30 muH3e. DopMyIta TOHKOW JIMH3BI. bubmorexa [TOK
https://m.edsoo.ru/ffOcddle
YBenu4yeHue JTuH3bI
JlaGopaTtopHnas pabota
31 «MccnenoBanue CBOMCTB
M300paKCHUH B JIMH3AX)»
Hucnepcus cBeta. CiioxKHBINA COCTaB
39 oenoro ceeta. LIger. JlaboparopHas
paborta «Habronenue nucriepcun
CBETa»
33 Hurtepdepennus cpeta. Judpakmus bubnunoreka [IOK
ceera. [ludpakimonHas pemerka https://m.edsoo.ru/ffOced22
34 ITomtepedHOCTH CBETOBBIX BOJIH. bubnunoreka [IOK
[Tonapusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuueckue mpruOOPBI U YyCTPOHUCTBA U
yCIOBUS UX 0€30MaCHOTO MPUMEHEHUS
I'panuis HpIiI’MeHHMOCTH BuGmiorexa LIOK
36 KJIacCM4eCKOM MexaHukH. [locTynaTsl

crelraJIbHOMU TCOpHUUn

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd7f6
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OTHOCHUTCIBHOCTHU
OTHOCI/ITCJII)HOCTI) OI[HOBpeMeHHOCTI/I.
37 3ameyieHre BpeMEHH M COKpaIlleHre 1 Bubmmorexa [IOK
https://m.edsoo.ru/ff0cfa4?
JJIMHBI

DHeprus U UMIYJIbC PENATUBUCTCKOU
bu6moteka [IOK

38 gacThlbl. CBSA3b MACCHI C YHEPTUCH H 1 htts://m.eds0o. ru/ffOCic68

HUMITYJIbCOM. SHGPFI/UI TIOKOs

KonTponbnas pabota «Onrtuka.

. bubmuorexa [JOK
O
39 CHOBI CHCIHAILHOM TEOPHH . . https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH)
40 ®otonbl. Dopmymna [Inanka. Jueprus 1 bubnuoreka [IOK
Y UMITYJIbC JOTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIICIOBAaHNE BuG 10K
nonmoTeka
41 oroopexra. Onpiret A. T L https://m.edsoo.ru/ffOcffc4
CroinieroBa
3akonbl hoTodPdekTa. YpaBHEHHE
42 9171HH1Te(1711)Ha J'(Ilf){(b(i)OTOB(b(]i))eKTa 1 bubmorexa [JOK
. ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanumna» ¢potodrddexra
Hasnenue ceeta. Onbith [1. H.
43 JlebeneBa. XMMHYECKOE JICUCTBHE 1 Bubnuorexa LIOK
AcBa. A https://m.edsoo0.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTBa U
m MPaKTUYECKOe MPUMEHEHHE: 1

(dboTOodMEMEHT, HOTOAATUHK,
COJIHeUHas 6arapesi, CBETO U0

45 Pemenue 3amau mo teme «JIEMEHTEI 1 bubmuoreka [JOK



https://m.edsoo.ru/ff0cfa42
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KBAHTOBOM OIITUKN

https://m.edsoo.ru/ff0d0302

Mogens atoma Tomcona. ObBITE

46 Pesepdopa o paccessHAIO 0-4acTHIT bubmorexa IIOK
pOOP P ' https://m.edsoo.ru/ffod091a
[InanerapHas mozaens aroma
bu6mmoteka [IOK
47 [Toctynatel bopa
Y P https://m.edsoo.ru/ff0dOafa
N3nydyenue u noraomeHne (poToHOB
48 i I/I}ll'lqe €X0Jle aToMa ¢ OJIH((}I)“O OBHA bubmorexa [IOK
pH Tiep . P https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha Opyroi. Bupl ciekTpoB
Bonnosrle cBorcTBa YacTHIl. BoaHEBI
ne bpowis. KopnyckynsipHO-BOTHOBOM bubnuoreka [IOK

49
nyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYXICHHOE U3JIy4YeHUE
OTKpBITHE paTUOAKTUBHOCTH. OTIBITHI

50 Pezepdopna o onpeneneHno cocraBa bubamorexa [IOK

PEOP ped https://m.edsoo.ru/ff0d0ofd2
PaAMOaKTUBHOTO U3TYYECHUS
Caoiicta anb(da-, 6era-, ramma-

51 u3nyudeHus. BousHue
PaZMOaKTUBHOCTH HA )KUBBIC
OpraHu3Mbl
OTKpbITHE TPOTOHA U HEUTPOHA.

59 N3oTonsl. Anbga-pacna. bubnuorexa [IOK
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnan. 'amma-u3nydeHue
DHeprus CBs3M HYKJIOHOB B sifIpe.

P " vﬂp bubmuorexa [JOK

53 SAnepnsle peakuuu. SnepHplii

peaktop. [Ipobnemsbl, mepCeKTUBEI,

https://m.edsoo.ru/ff0d1356
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3KOJIOTMYECKHUE ACTIEKTHI IAEPHOU
SHEPreTUKU

54

DneMeHTapHble YacTuilbl. OTKPBITHE
MO3UTpPOHA. MeTo 1l HAOTIOICHUS 1
PErucTpanyu 3J€MEHTAPHBIX YACTHII.
Kpyraeni cron «®yHnameHTanbHbIe
B3anMOAECMCTBUSA. EAMHCTBO
(hbM3UYECKO KapTHHBI MUPay

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3Be3nnoro neda. Co3Besaus,
SIPKAE 3BE3BI, IUIAHETHI, UX BUAUMOE
nmxenne. ComHeyHas cHCcTeEMa

56

Counnie. CotHeuHast aKTUBHOCTD.
Hctounuk 3nepruun CosiHIA U 3BE3]

57

3BE361, UX OCHOBHEIC
XapaKTePUCTUKU. 3BE3/1bl TJIaBHOM
MOCJEe10BATENbHOCTU. BHyTpeHHEe
ctpoeHnue 38e3 1. CoBpeMeHHbIE
MPEACTABJIECHUS O MPOUCXOKICHUU U
spomroru CoJIHIIA U 3BE3 [

58

Muneunsiii [lyre — Hama ["anaktuka.
ITonoxenne n npmxenue CoyHLA B
INanaktuke. ['anaktuku. YepHbIe OBIPEI
B Jpax raJlakTHK

59

Bcenennas. Pa3zOeranue rajgakTuk.
Teopus bosbioro B3peiBa.
PennkroBoe nznyyenue.
MertaranakTuka
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60

Hepemennsie mpo6ieMbl aCTPOHOMUHT

61

KoHuTponsHas padora « DJeMEHTHI
ACTPOHOMHH U aCTPOPHUIUKI

62

O6o06maromuit ypok. Pons pusuku u
ACTPOHOMHH B SKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COIMATbHOM 1
ATUYECKOH chepax AesITeNHbHOCTH
YeJIoBeKa

63

O6o06matomuii ypok. Pois u Mmecto
(U3HUKN ¥ aCTPOHOMUH B
COBPEMEHHOM HAy4YHOU KapTUHE MHUpaA

64

O6o06matromuii ypok. Pois
¢dbuzuveckoit Teopuu B (opMUpPOBAHUHT
MpeACTaBICHUH 0 Ppu3nueckon
KapTHHE MHpa

65

O6o06maromuii ypok. Mecto
(bM3UYECcCKON KapTUHBI MUpPA B 00IIEM
psily COBPEMEHHBIX €CTECTBECHHO-
HAyYHBIX MPECTABICHUIN O TIPUPOJIC

66

PesepBHbIil ypok. MaruutHoe noJie.
DNeKTpOMarHuTHask UHIYKIHS

67

PesepBHblil ypok. Ontrka. OCHOBBI
CHelUaJIbHON TEOpUHU
OTHOCHUTEIbHOCTH

68

Pezepublit ypok. KBanTtoBas ¢usmka.
OnemMeHTbl aCTPOHOMHUU U

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1784
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acTpopH3uKU

OBIIEE KOJIMYECTBO YACOB I1IO
[TPOTPAMME

68




TOUYKA \!pocm



TOUKA \! POCTA

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUVIS1 YHEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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