MHHHCTEPCTEO TPOCKEENELHSA POCCHHCEON PEJEPALHH

Muanncreperso oopasosarnn Caparoseroil odaacTu

¥upapncuuc odpazosanus (I0ICKOID MY NALHTANLNOTO paiinua

MOY "COH n. Coperopexni’

COTTACOBAHO

Jamecvrean nperTopi no

_‘r"-ll'.'ﬁ'l!"-l-‘.ill:ll“; WL R i
L.

Kapagay JL11

Llpuia: Mel55

or w28 08,2023 1,

PABUYAN TIPOTTANMMA

(1D 2483382)

MLy “COL) i
N 1. L SIGECHr

%IIIEEI'H[} HIKIMNIEL

{armr

-'."_r‘.ﬂpnm E.A.
IMpricia del55
or 28 18,2023 1,

yuebnoro npeayers «Duznna. bazosetil yposens»

A odyasioimaes 10-11 giaccos

n.Crneroperwii 2023






HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (¢us3uke 0a30BOr0 ypOBHS Ha YPOBHE CPEIHETO OOIIEro
oOpa3oBaHusi pa3paboTaHa Ha OCHOBE MOJOKEHUH U TpeOOBaHMM K pe3ysbTaTam
OCBOEHHUS OCHOBHOHM 00pa3oBaTesibHOM mporpaMmsl, npeacrasieHHsix B ®I'OC COO, a
Takke C y4€roMm eaepaibHOM paboueil mporpamMMmbl BOCIHMTAHUS W KOHIEHIMU
npenojaBaHus ydeOHoro mnpeamera «®du3nka» B 00pa30BaTENbHBIX OpraHU3ALUSIX
Poccuiickoit deaepaiinu, peain3yrolux OCHOBHbIE 00pa3oBaTeIbHbIC TPOTPaMMBL.

ConmepxaHue mporpaMMbl 1O (uU3MKe HampaBleHO Ha (opMupoBaHue
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa odydarommxcs 10—11 kimaccoB npu oOydeHUH UX
¢usznke Ha 0a30BOM YypOBHE HA OCHOBE CHCTEMHO-IEATEIBHOCTHOIO IOIXO/A.
[Iporpamma mo ¢usuke coorBercTtByeT TpedoanusiMm ®PI'OC COO k miaHupyeMbIM
JMYHOCTHBIM, TPEIMETHBIM M METallPeMETHBIM pe3ylbTaraM OOYUeHHs, a TaKxKe
YYUTBIBAET HEOOXOAMMOCTh peaju3alliid MEXIPEIMETHBIX CBsized (U3UKH ¢
€CTECTBEHHO-HAYYHbIMM Y4Y€OHBIMU MpeAMeTamMu. B Hell ompenenstoTcss OCHOBHbBIC
e M3ydeHus (U3WKKA Ha YPOBHE CPEIHErO OO0Iero o0pa3oBaHUs, IUIAHUPYEMBIE
pe3yJIbTaThl OCBOCHHUS Kypca (PU3UKHU: IMUYHOCTHBIE, METAIIPEIMETHBIE, TPeIMETHBIE (Ha
0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIHOYAET:

e IUIAHHUPYEMBIEC Pe3yibTaThl OCBOECHUS Kypca PU3MKHU Ha 0a30BOM ypOBHE, B TOM

YUCIIe MPEAMETHBIE PE3YJIBTATHI MO T0JIaM 00yUYEHUS;

e cojaepxaHue yueOHoro npeamera «Ousukay» 1o rogaM o0y4eHuUs.

®du3uka Kak Hayka o HamOoJjee OOIIMX 3aKOHAX MPUPOIbI, BBICTYIAas B KaueCTBE
y4e0HOro mpeaMeTa B IIKOJIE, BHOCUT CYHIECTBEHHBIM BKJIaJ B CHUCTEMY 3HAaHUU 00
okpyxarorieM wMupe. [lkonpHBINE Kypc GU3HKA — CHCTEMOOOpa3yromund s
€CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEAMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEKAT B
OCHOBE TMIPOLIECCOB M SBJICHUH, H3y4aeMbIX XHMHEH, Ouojorueu, (GHu3nyeckoit
reorpadueii u acrpoHomuei. Vcrnonab3oBaHHEe M aKTUBHOE MpPUMEHEHUE (PU3UYECKUX
3HAaHUM OMpeNeNsieT XapakTep W pPa3BUTHE PA3HOOOPa3HBIX TEXHOJOTUW B cdepe
DHEPreTUKH, TPAHCIOPTa, OCBOECHHUSI KOCMOCA, IOJIYYEHUS HOBBIX MAaTEpUaloB C
3aJJaHHBIMU CBOMCTBaMHM U Jpyrux. M3ydenuwe (U3MKH BHOCUT OCHOBHOM BKJIaJ B
(bopMUpOBaHUE €CTECTBEHHO-HAYYHON KapTUHBI MUpPA 00yJaromuxcs, B ((OpMUpPOBaAHUE
YMEHUU NPUMEHATh HAYYHBI METOJ IO3HAHUS IPU BHIIOJHEHUH HMH Y4EOHBIX
UCCIIEI0BAHUN.

B ocHOBy kypca ¢u3MKK JUIsl YPOBHSI CpeAHEro oOuiero oOpa3oBaHUs MOJIOKEH
psiA UIeH, KOTOPBIE MOKHO pacCMaTpUBaTh KakK MPUHLMIIBI €70 OCTPOCHHS.

Hoesa yenocmnocmu. B COOTBETCTBUM € HEHW KypC SBISIETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COACPKUT MaTepuall U3 BCEX pa3fesioB (PU3MKHM, BKIIIOYAET Kak
BOTIPOCHI KJTACCHYECKOM, TaK M COBPEMEHHOUW (PU3UKH.



Hoes eenepanuzayuu. B COOTBETCTBUM C HEM MaTepuall Kypca (GU3UKH 00bEAMHEH
BOKpPYr (¢u3nuyeckux Teopuid. Benymmum B Kypce sBisgercs (opMUpoBaHUE
MPEJICTABIIEHUN O CTPYKTYPHBIX YPOBHSIX MaT€puu, BEUIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanuzauus npeanojaraeT  HCIHOJIb30BaHUE
I'YMaHUTapHOTO MOTEHIMaIa PU3NYECKON HAYKH, OCMBICIICHUE CBA3U Pa3BUTHS (DU3UKU
C pa3BUTHEM OOILECTBA, a TakXe C MHUPOBO33PEHUECKUMH, HPABCTBEHHBIMU U
HKOJIOTHYECKUMU MTPoOIeMamMHu.

Hoes npuxnaonoti nanpasnennocmu. Kypc ¢uzuku npeanonaraer 3HakKOMCTBO €
IIMPOKUM KPYIOM TEXHUYECKUX M TEXHOJIOIMYECKUX MPUIOKEHUA M3YyYEHHBIX TEOpUI
Y 3aKOHOB.

Hoesa  skonocusayuu  peamu3yeTcsi IMOCPEACTBOM  BBEIEHHS  DJIIEMEHTOB
COZEpKaHMsI, TMOCBSIIEHHBIX 3KOJOTHYECKHUM IMpoOiIeMaM COBPEMEHHOCTH, KOTOPbBIE
CBSI3aHBbl C pPa3BUTUEM TEXHUKUM W TEXHOJOTMH, a Takke OOCYXIeHus mnpodiem
palMOHAILHOT O MPUPOAOI0JIb30BAHUS U HKOJIOTUYECKOM 0€30MacHOCTH.

CTep)XKHEBBIMH dJIEMEHTaMU Kypca (U3MKM Ha YpPOBHE CpPEIHEro OOIIEero
oOpa3oBaHusl SBISAIOTCA (Qu3udeckue Teopun ((popMupoBaHHME TPEACTABICHUNA O
CTPYKTYpE MOCTPOCHHs (PU3MUECKOW TEOpUH, PoiH (yHIAMEHTAIbHBIX 3aKOHOB U
IPUHIMIIOB B COBPEMEHHBIX IPEACTABICHUAX O MPHUPOAE, IPAHULAX TPUMEHUMOCTH
TEOpUH, Il ONIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHHUI U MPOLIECCOB).

CucTeMHO-AESTeIbHOCTHBIN MOAX0 B Kypce (QU3MKH pealn3yeTcs Ipexae BCero
3a CYET OpraHu3aluy SKCIIEPUMEHTAIBLHON IeATebHOCTH oOyyaromuxcs. s 6a30Boro
YpOBHS  Kypca (U3MKM — 3TO  HCIOJB30BAaHUE CHUCTEMBI  (PPOHTAIBHBIX
KpPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIAOOPATOPHBIX pabOT, KOTOpPhIE B MpOrpaMmme 1o
¢bu3rke 00beTMHEHBI B OOIIMI CITMCOK YUEHUUYECKHUX MPAKTUUYECKUX padoT. Brinenenue
B YKa3aHHOM Ie€peyHe JIaOopaTOpHBIX pabOT, MPOBOJUMBIX AJII KOHTPOJS U OLEHKH,
OCYILIECTBIIIETCSl Yy4aCTHUKaMU 00pa30BaTeIbHOrO MPOLEcca UCXO/s U3 0OCOOCHHOCTEN
IUTAaHWPOBAHUA U OCHAalleHus kabunera ¢usuku. [Ipu 3Tom obecrieunBaeTcs OBlIaieHNE
OOy4alOUIMMHUCS YMEHUSIMH TPOBOJUTH KOCBEHHBIE HM3MEPEHHUS, HCCIEI0BaHUS
3aBUCUMOCTEHd  (U3MYECKUX BEJIMYMH W TOCTAHOBKY ONBITOB IO IPOBEPKE
IPEJIOKEHHBIX TUIIOTE3.

Bonpuioe BHUMaHuE yIENAeTCs PELICHUIO0 pAaCYETHBIX U KaYE€CTBEHHBIX 3a1a4. [Ipu
TOM I pacy€THBIX 3aJad IPHOPUTETOM SBISIOTCS 3aJayd C SBHO 3aJaHHOU
(¢u3nuecKol  MOJENbI0, IO3BOJSIOIIME MPUMEHSATHh  W3YYEHHBIE  3aKOHBl U
3aKOHOMEPHOCTH KaK M3 OJHOIO pa3fena Kypca, TaK U MHTEIpUpYs 3HAHUS U3 PA3HBIX
pa3zaenoB. [[1s KauecTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 33JaHUs Ha OOBSICHEHUE
IpOTeKaHUs] (PU3NUYECKUX SIBICHUN M MPOLECCOB B OKPYXKAIOIIEH >KU3HU, TpeOyrolue
BbIOOpa PU3NYECKON MOAEINH ISl CUTYalluy MTPaKTUKO-OPUEHTHPOBAHHOT O XapaKTepa.

B coorBerctBun ¢ TpedoBanusmu OPI'OC COO k marepuaibHO-TEXHHUYECKOMY
o0ecrieyeHnIo ydeOHOro rmpoiecca 0a30BBIM YPOBEHb Kypca (U3HKKM Ha YpPOBHE



cpeaHero oo1iero oopa3oBaHusl JOHKEH U3ydaThbCsl B YCIOBUSX MPEIMETHOrO KaOUHEeTa
GU3MKM WM B YCJIOBUSIX HMHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-
HAay4yHOro LMKia. B kxaOuHeTe (DU3MKU TOIDKHO OBITH HEOOXOAMMOE J1adOopaTOpHOE
00OpyIOBaHME JUJISl BBINOJHEHHUS] YKa3aHHBIX B Iporpamme Mo (pu3MKe y4EeHHYECKHX
MPAKTUYECKUX padOT U JEMOHCTPAlMOHHOE 000pYAOBaHHUE.

JlemoHCTpanmoHHoe 000pynoBaHue POPMUPYETCS] B COOTBETCTBUU C MPUHITUTIOM
MUHUMAaJIbHOM JIOCTATOUHOCTHM W OOECHEeYMBaeT IOCTAHOBKY IEPEYUCIEHHBIX B
nporpaMme 1o (PHU3MKE KIFOUYEBBIX IEMOHCTpPAIUN I MCCICAOBAHUS HW3Yyd9aeMbIX
SIBJICHUI U MPOLIECCOB, YMIUPUUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, X TEXHUUYECKHUX
IIPUMEHEHUM.

JlaGopatopHoe o0oOpymoOBaHWE I YYCHHYECKUX  TMPAKTHYECKUX  padoT
dbopmupyeTcst B BUi€ TEMAaTHUECKUX KOMILJIEKTOB U 00ECIIEYMBAETCS B pacyéTe OJHOI0
KOMILJIEKTa Ha JBYX oOOydyaromuxcs. TeMaTuyeckue KOMIUIEKThI J1abopaTopHOro
00OpyIOBaHMsSI JOJDKHBI OBITh TOCTPOCHBI Ha KOMIUIEKCHOM  HCIIOJIb30BaHUU
aHAJIOTOBBIX U HU(POBLIX MPHUOOPOB, a TAK)KE KOMITbIOTEPHBIX U3MEPUTEIbHBIX CUCTEM
B BUJIE IM(PPOBBIX JTAOOPATOPHIA.

OCHOBHBIMU LEJIAMH U3y4€HUS PU3MKHU B 001IEM 00pa30BaHUU SIBIISIOTCS:

e (opMUpPOBaHNE HHTEPECA U CTPEMIICHHS O0YyUYaAIOLIUXCS K HAYYHOMY HU3Y4EHUIO

IPUPOIBI, PA3BUTHE UX MHTEIUIEKTYAIbHBIX U TBOPYECKUX CITOCOOHOCTEH;

e Da3BUTHE IMPEJICTAaBICHUM O HAYYHOM METOZAE IO3HAaHUS U (HOpMUpOBAHUE
MCCIIEIOBATEIHCKOTO OTHOIIEHUS K OKPY)KAIOIINM SIBIICHHSIM;

e (opMHUPOBaHHE HAYYHOTO MHMPOBO33PEHHS] KaK pe3ysibTaTa M3y4yeHHUs OCHOB
CTpOCHUSI MaTepru U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

e (QopMHUpOBaHHE YMEHUU OOBSCHATH SIBJICHUSI C UCIIOJIB30BAHUEM (DU3NUECKUX
3HAHWW ¥ HAYYHBIX JIOKA3aTENIbCTB,;

e (opmupoBaHue mnpeacTaBICHUNH O PoAM (U3UKKA [ Pa3BUTHS  JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJOTH.

JlocTrkeHrne STHUX Lened O00eCrneYyuMBaeTcs pPEUIeHUEM CIEeIYIOIMX 3a1ad B

mpolecce u3ydeHus Kypca pU3nMKu Ha YpOBHE CpeHEro o0I1ero oopa3oBaHus:

e TPUOOpPETEHHE CHUCTEMBI 3HAHHK 00 OOMMX (UBNYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUSAX, BKJIIOYAas  MEXaHWUKY, MOJIEKYJSIDHYIO  (DU3HKY,
ANEKTPOINHAMUKY, KBAHTOBYIO (DU3HUKY U 3JI€MEHTHI aCTPODHU3HKY;

e (opMUPOBaHNE YMEHHH MPUMEHSATH TEOPETUYECKUE 3HAHUSA ISl OOBSICHEHHS
busznyueckux SBICHUN B MPUPOJE W ISl MPUHATUS MPAKTUUYECKUX PEIICHUN B
TTOBCEHEBHOM KU3HU;

e OCBOCHHE CITIOCOOOB PEIICHUS PA3IUYHbIX 3371a4 C SIBHO 3aJIaHHON (hU3HUECKOU
MOJIENIBIO, 3a/1a4, MOAPa3yMeBaIOLIUX CAMOCTOSITENIbHOE CO3laHue (PU3HUECKON
MOJIEIU, aICKBaTHOM YCIOBHAM 33/1a4H;



e IMOHUMaHUE (UBMYECKHMX OCHOB M MPUHIUIIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOIECCOB, MX BIMSHHUS Ha OKPYKAIOI[YIO
cpeay;

e OBJIAJICHHE METOJJaMU CAMOCTOSITEIHHOIO TIJIAHUPOBAHUA U IIPOBEICHUS
GU3HUEeCKNX DJKCIIEPUMEHTOB, aHalW3a W WHTEPIpeTaruu HWHPOPMAIIUH,
OMpeJIeTICHUS JOCTOBEPHOCTH MOJYYEHHOTO Pe3yJbTaTa;

e CO3JAaHHME YCJIOBUM [JII Pa3BUTUS YMEHHUH IPOEKTHO-UCCIEN0BATEIbCKOM,
TBOPYECKOM AEATEIbHOCTH.

Ha w3yuenue ¢wusuku (0a30BbIi YpOBEHb) HA YPOBHE CPEIHErO OOIIEro
oOpazoBanusi otBoauTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeAenmo), B 11
KJ1acce — 68 yacoB (2 4aca B HEJIEINIO).

[Ipennaraemplii B mporpamMMme 1o (U3MKE TMepeueHb J1adOpaTOpHBIX U
MPAKTUYECKUX pabOT SBJSETCS PEKOMEHJIOBAHHBIM, YYMTENb JIENAaeT BBIOOD
MPOBEJEHUS JTA0OPAaTOPHBIX pabOT ¥ OMNBITOB C YY4ETOM HHIWBHIYAJTbHBIX
0COOEHHOCTEH 00yUJaroIIuXCs.



COJEPKAHUE OBYUYEHUA
10 KUIIACC

Paszges 1. ®u3uka ¥ MeTOAbI HAYYHOI 0 ITO3HAHUSA

®uznka — Hayka o npupoae. Haydnele MeTOnbl MO3HAHUS OKPYKAKOLIETO MHUPA.
Ponp okcmepuMeHTa M TEOpUM B IMPOLIECCE MO3HAHUS NPUPOABL. OJKCIIEPUMEHT B
busuke.

MopenupoBanre (U3MYECKUX SBICHUN U TmporeccoB. HaydHbie THUMOTE3HI.
®duznyeckre 3aKOHbl W TEOpUU. ['paHULIBl TPUMEHUMOCTH (PUINYECKUX 3aKOHOB.
[IpuHIHT COOTBETCTBUS.

Ponb u Mecto ¢u3uku B GOpMHUPOBAHUK COBPEMEHHON HAYYHON KapTUHBI MHUpPA, B
IIPAKTUYECKOMN AEATEIbHOCTH JTIOJAEH.

Jlemoncmpayuu

AHanoroBsie U IUPPOBLIE U3MEPUTENIbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUUKHU.

Pa3zgena 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBUkeHUE. (OTHOCHUTEIBHOCTh MEXAaHUYECKOrO  JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, ckopocTh (CpedHsii CKOPOCTh, MIHOBEHHAs CKOPOCTh) U
YCKOPEHUE MaTepUabHOM TOYKH, WX MPOCKIMH HA OCH CHUCTEMBl KOOpPAWHAT.
CroxeHne nepeMenieHuid ¥ CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE TMpSAMOJUHENHHOe JBWkeHue. [ 'paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, ITYTU U MEPEMEILCHUSI MaTepUaIbHON
TOYKU OT BPEMEHH.

CBobOonHOe majienne. Y CKopeHue CBOOOTHOTO TaACHMS.

KpuBonuHeiiHoe nBukeHUE. J[BUKEHHE MAaTEpUAIbHOM TOYKHM MO OKPYKHOCTH C
MTOCTOSIHHOM IO MOAYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAsE CKOpOCTh. [leprnon
1 yactoTa oOpaiieHusi. LleHTpocTpeMUTenbHOe YCKOpEHHUE.

TexHn4eckrne yCcTpOWCTBA M MPAKTUYECKOE MPUMEHEHUE: CIUIOMETP, IBHKEHUE
CHaps0B, IIEMTHBIE U PEMEHHBIE TIEPEIAUH.

Jlemoncmpayuu

Mogenb cucCTeMbl OTCYETA, WIUTIOCTpPAllUS KUHEMATHYECKUX XapaKTEPUCTHUK
JBH>KCHUS.

[IpeobpazoBanue ABMKEHUMN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B Pa3peKEHHOM MTPOCTPAHCTRE.

HabGmionenne nBrkeHusi Tena, OpOIIEHHOTO IO YIJOM K TOPHU30HTY U
TOPU30HTAJIBHO.

N3mepenue yckopeHusi CBOOOTHOTO MMaICHHUS.



HamnpaBienue ckopocTy Ipy IBUKEHUHU 10 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, 1abopamopvie pabomol

N3yyeHne HEpaBHOMEPHOIO [BHXKEHHUS C LEJIBI0 ONPEAEICHUS] MIHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOMIEHWA MEXAY IyTSMH, HPOMACHHBIMM TEJIOM 34
MOCJIE/IOBATENIbHBIE PABHBIE TPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JIBHXKEHUU C
HA4YaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3ydenne NBUKEHUS LIAPUKA B BA3KOU JKUIKOCTH.

N3ydenue nBukeHUs Tena, OPOIIEHHOTO TOPU30HTAIIBLHO.

Tema 2. Jlunamuka

[Ipuanmn otHocutensHOCTH ['amunes. llepseiit 3akoH Herorona. MHepuuanbHbie
CUCTEMBI OTCUYETA.

Macca Ttena. Cuna. Ilpunuun cynepno3unuu cwi. Bropoil 3akon Herorona miis
MaTepualbHOM TOYKH. TpeTui 3akoH HpI0TOHA 711 MaTepUaIbHBIX TOYEK.

3akoH BceMupHoOro tsarorenus. Cuna tsokectu. IlepBas kocMuyeckasi CKOpOCTb.

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

Tpenne. Buasl TpeHusi (mokosi, ckoyibkeHusi, kadeHus). Cuma Tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbKEHUS U cuiia TpeHus nokos. Koagdunuent tpenus. Cuna
CONPOTHUBIICHHUS TIPU JIBUKECHHUU TEJA B )KUIKOCTH WM Ta3e.

[ToctynarensHOE U BpaliaTeIbHOE JBUKEHHE a0COTIOTHO TBEPIOTO TEa.

MOMEHT chiibl OTHOCUTENBHO OCH BpamleHus. [Imewo cuibl. YcioBus paBHOBecUs
TBEPAOTO Tea.

TexHudeckue YCTPOHCTBA M MPAKTUUECKOE MPUMEHEHHE: MOAIINITHUKH,
JIBUJKCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHre nHepLuu.

CpaBHeHHE Macc B3aUMOJIEUCTBYIOIIMX TEL.

Bropoii 3akon HerotoHa.

N3smepenue cui.

CrnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOopMaIiyH.

HesecomocTts. Bec Tena nmpu yCKOpeHHOM MOABEME U TaJICHUMU.

CpaBHEHME CUIT TPEHHUS TTOKOSI, KAUEHUSI U CKOJIb)KECHUS.

VYcnoBus paBHOBECHS TBEPAOro Tena. Buapl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydenue nBmxeHus: Opycka 1o HaKJIOHHOM TUIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKHUHE H
pe3UHOBOM 00pas3ile, OT ux Aedopmaluu.

HccnenoBanue ycinoBui paBHOBECHS TBEPAOrO TEJIA, UMEIOIIETO OCh BPAILICHUS.



Tema 3. 3akoHbl COXPAHEHUA 68 MEXAHUKE

Nmnynbc MaTepualibHOM TOUKM (Tesa), CUCTEMBl MaTepUANIbHBIX Touek. Mmmynbe
CUIBl M W3MEHEHHE HMITYJIbCA TeEJlA. 3aKOH COXpPAaHEHHs HWMIIYyJlbca. PeakTuBHOE
JIBHKCHUE.

Pabota cusibl. MOITHOCTD CHJIBL.

Kunernueckass »Heprusi marepuaiqbHON Touyku. Teopema 00 W3MEHEHHH
KUHETUYECKON SHEPTHHU.

[lotennmanbuas sHeprus. lloreHuuanbHas sHeprus ynpyro JnedopMUpOBaHHON
npyxussl. [loTeHnuansHas s3Heprust Teaa BOJIM3U MOBEPXHOCTH 3EMIIH.

[loTeHimanbHble U HEMOTEHIMANbHbIE CHIIbl. CBA3b pa0dOThl HEMOTEHIMABHBIX
CWJI C HW3MEHEHUEM MEXAaHWYECKOM DJHEPruy CHUCTEMBI Tell. 3aKOH COXPAHEHMS
MEXaHWYECKOU YHEPTUH.

Ypyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: BOAOMET, KOIIED,
IIPYKUHHBII ITUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE 1BHXKEHUE.

[lepexoa noTeHUMATBLHOM SHEPIUHU B KUHETUYECKYIO U 00paTHO.

Vuenuueckuii sxcnepumenm, 1abopamopsvie pabomol

N3ydyenue aOCOMIOTHO HEYNpYyroro ynaapa ¢ IOMOIIBIO JBYX OJUHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CUJIbI ¢ U3MEHEHHEM MEXaHMUYECKOH HHEpruM Telna
Ha [PUMEpPE PACTSIHKEHUS PE3UHOBOTO KI'yTa.

Paznen 3. MosekyasipHasi pu3uka ¥ TEPpMOIUHAMUKA

Tema 1. Ocrogvl MONEKYNAPHO-KUHEMUYECKOU mMeopUuu

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOPUM M UX OINBITHOE
obocHoBanue. bpoyHoBckoe aBuwxkenue. [Jduddysus. Xapakrep IBUKEHUS U
B3aUMOJCHCTBHS YaCTHL] BEIIECTBA. MOJENN CTPOEHUs ra3oB, KUIAKOCTEU U TBEPABIX
Teld U OOBACHEHHE CBOWMCTB BELIECTBA HA OCHOBE ATHUX Mojesiell. Macca U pa3Mepsl
monekyi. KonnuectBo BeniectBa. [locrosanas ABoraspo.

TeruioBoe pasBHOBecue. Temmneparypa u e€ usMmepenue. lllkana temmeparyp
Llenscus.

Mopens uaeanbHOro rasa. OCHOBHOE YPaBHEHHME MOJIEKYJIPHO-KMHETHYECKON
TEOPUH UeabHOrO ra3a. AOCOMIOTHAs TeMIepaTypa Kak Mepa CpeHell KUHEeTUYEeCKOn
SHEPryuU TEIUIOBOro ABMKEeHMs yactull ra3a. lllkama temneparyp KenbBuna. ['a3oBbie
3aKkoHbl. YpaBHeHue MenpaeneeBa—Knaneitpona. 3akon JlanpTona. M3omponecchl B
UJICATbHOM T'a3€ C MOCTOSTHHBIM KOJIMYECTBOM BelecTBa. ['paduueckoe mnpencraBieHne
M30IPOLECCOB: U30TEPMA, U30X0Pa, h300apa.



TexHuyeckue yCTpoNCTBA U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHl, AOKa3bIBAIOUINE AUCKPETHOE CTPOCHUE BEIECTBA, (hoTorpaduu MOJIEKYII
OpPraHMYECKUX COCAUHEHUMN.

OnbIThl 10 TUPPY3UHN KUAKOCTEH U ra30B.

Mopenbs OpOYHOBCKOT'O IBUKCHUS.

Mogens onbita IITepHa.

OnbITH, JOKA3bIBAIOUIUE CYHIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aUMOICHCTBHSI.

Mopaens, nuTIoCTpUpYIOIIas IPUPOY IABJICHUS ra3a Ha CTEHKU COCyAa.

OnpIThl, WUIIOCTPUPYIOUIME  YpPaBHEHUE  COCTOSHUS  HMJACANBHOTO  rasa,
W30IPOLECCHI.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabomol

OmnpeneneHue Macchl BO31yXa B KJIACCHOW KOMHATE HA OCHOBE M3MEpeHHi 00bEMa
KOMHATBI, IaBJIEHUS U TEMIIEpATyphl BO31yXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEXIY IapaMeTpaMHu COCTOSIHUS Pa3pe’keHHOIo
rasa.

Tema 2. Ocnoebl mepmoouHamuxku

TepMonnHamuyeckass cucreMa. BHYTpPEHHsII SHEpPrus TEpPMOJIWHAMHYECKOU
CUCTEMBI M crnocoObl €€ m3MeHeHus. KoauuecTBo Temnorsl W padora. BHyTpeHHss
JHEPrus OJHOATOMHOI'O HMJICAJILHOTO rasza. Bulpl Temonepenadn: TEIIONPOBOAHOCTD,
KOHBEKI[US, U3JIydeHHE. Y IeNIbHas TeIUIOEMKOCTh BenlecTBa. KoimyecTBo TemioTsl npu
TerIonepeaaye.

[Tonsitue 00 ammabatHOM  mporecce. llepBblii  3aKOH  TEPMOJUHAMUKH.
[IpumeHeHue mnepBOro 3akOHa TEPMOJMHAMMKMA K u3ompoueccaMm. ['paduyeckas
UHTEeprpeTaius padboThl rasa.

Bropoii 3akoH TepmoarHamuku. HeoOpaTuMOCTh po1eccoB B IPUPOJIE.

Tennosble Mammubl. [IpuHiunel nelcTBust TeroBeix MamwuH. [IpeobpazoBanus
SHEPruM B TEINIOBBIX MamuHaxX. Kosd@uiueHnt mnonesHoro MAelcTBUsS TEMIOBOU
MamuHbl. [ukn KapHo U ero xod(p@GUIMEHT MONEe3HOro AEUCTBUS. DKOJIOTHYECKHE
IpOOJIEMBI TETIOIHEPT€TUKH.

TexHuyeckue yCcTpoNCTBa M MPAKTUYECKOE TPUMEHEHHE: JIBUTATEb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOJAWJIbHUK, KOHAUIUOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpEHHEW 3HEPruu Tena MpH COBEPLUICHUH paOOThI: BBUIET MPOOKU
13 OYTBUIKM MOJ JEHCTBHEM CHKATOr0 BO3/lyXa, HarpeBaHue 3gupa B JIATYHHOU TpyOKe
nyTéM TpeHus (BUACOAEMOHCTpALs).

N3menenue BHyTpeHHEN SHEPTUM (TEMIIepaTyphl) Tela Mpy TeIionepeaaye.

OnpIT o aAMabaTHOMY PACUIMPEHHIO BO31yXa (OMBIT C BO3AYIIHBIM OTHHUBOM).



Mopenu mnapoBod TypOWHBI, JBUTaTelsi BHYTPEHHErO CropaHus, PEaKkTUBHOIO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomol

N3mepenune yaenbHON TEIIOEMKOCTH.

Tema 3. Azpecamnwie cocmoanusn eeuwyecmea. Dazoevie nepexoont

[lapooOpa3oBanue u koHaeHcainusa. Hcnapenwe u kureHue. AOCONIOTHas W
OTHOCUTEJIbHAS BJAXHOCTh BO3AyXa. HacelleHHbIM mnap. YaenpHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYpPhl KUTICHUS OT JIaBJICHUS.

Teépmoe Teno. Kpucrammueckne u amopdHble Tena. AHU30TPONHUS CBOWCTB
kpuctauioB. Kugkue kpuctawibl. CoBpeMeHHble Marepuanbl. [lnaBieHue wu
KpUCTaTU3amus. Y AelbHas TerioTa miasieHus. Cyomumanus.

VYpaBHeHUE TETUIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA W NPAKTHYECKOE MPUMEHEHHUE: TUTPOMETp U
MICUXPOMETP, KATIOPUMETP, TEXHOJOIMU MOJYYCHUSI COBPEMEHHBIX MATEPUAIOB, B TOM
YyUCJIe HAHOMATEPUAIOB, 1 HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HACBHIILICHHBIX MAPOB.

Kunenne npyu noHM>KEHHOM J1aBJICHUU.

Cnoco0bl U3MepeHUsl BIaXKHOCTH.

HabGmronenue HarpeBanus U MIaBiIeHUS KPUCTAIMYECKOTO BEIIECTRA.

JleMoHCcTpanus KpUCTaJLIOB.

Vuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Pa3znen 4. DiaekTpoauHaMuUKa

Tema 1. Dnexmpocmamuxa

OnekTpuzauus Ten. DJIEKTpUYecKuid 3apsa. [[Ba Buaa 3IEKTPUYECKUX 3apsOB.
[IpOBOAHUKY, NHUAIEKTPUKH W MOJYIPOBOAHUKH. 3aKOH COXPAHEHUS JJIEKTPHUUECKOIrO
3apsja.

B3aumopneiictBue 3apsaoB. 3akoH KyinoHa. TodeyHbI 3JIEKTpUYECKHI 3apsii.
Onektpudeckoe  mnone.  Hampsok€HHOCTh  anekTpudeckoro  mois.  IIpuHnmn
CYNEPHO3ULIUHU IEKTPUUECKUX Mosiel. JIMHuM HanpsHKEHHOCTH IEKTPUYECKOTO MOJIS.

Pabora cun snextpocrarnyeckoro mnoss. llorenuman. PazHocTs mOTEHIMANIOB.
[IpOBOJHUMKM W JMBJIEKTPUKH B DJIEKTPOCTATUYECKOM Ione. JIuanexTpudueckas
POHULIAEMOCTb.

OnexkTpoéMKocTh. KoHaeHcaTop. DIEKTPOEMKOCTh IUIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsHKEHHOro0 KOHJIEHCATopa.

TexHuyeckue ycTpoicTBA W MPAKTUYECKOE NPUMEHEHHE:  3JIEKTPOCKOIL,
ANIIEKTPOMETpP,  DJIEKTpOCTAaTHYeCKas  3al[uTa,  3a3eMJIEHHE  AJIEKTPOIPUOOPOB,
KOHJICHCATOP, KOIUPOBAJIbHBIN amnIapar, CTpyHHbIA [IPUHTED.



Jlemoncmpayuu

Y CTpOUCTBO M MMPUHIKUII IEUCTBUS DIEKTPOMETPA.

BzanMmopericTBre HA3NEKTPU30BAHHBIX TEN.

DIEKTPUUECKOE I10JIE 3aPSKEHHBIX TEL.

[IpoBOAHUKH B DAEKTPOCTATUUECKOM IIOJIE.

DnekTpocTaTuyeckast 3aluTa.

JIMANEKTPHUKY B JIEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCAaTOpa OT IUJIOIIAAW IUIACTHH,
pPacCTOSHMS MEXAY HUMU U AUDJIEKTPUUYECKON IPOHULIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHIEHCATOopa.

Vuenuueckuii sxcnepumenm, 1abopamopsie pabomol

N3mepenune 31eKTpoEMKOCTH KOHAEHCATOpa.

Tema 2. Ilocmosanustit 21ekmpuyeckuii mok. Toku 6 paznuunvix cpedax

DNEeKTPUYECKUI TOK. Y CJIOBHS CYILIECTBOBAHMS AIEKTPUUECKOrO TOKA. MIcTouHMKN
Toka. Cuna Toka. [TocTOSHHBIN TOK.

Hanpsoxenue. 3akon Oma 115 yyacTKa LETH.

DJIEKTPUYECKOE  CONPOTHUBJIEHUE.  YIEIIbHOE  CONPOTUBJICHHE  BEIIECTBA.
IlocnenoBarenbHOE, MapaJIEIbHOE, CMELIAHHOE COCAMHEHUE IIPOBOJHUKOB.

Pabora  snmextpuueckoro  Toka. 3akoH  JDxoyms—Jlenma.  MomHOCTh
AIEKTPUYECKOIO TOKA.

DJIEKTPOABMKYIIAsl CUJIa U BHYTPEHHEE CONPOTHUBIICHUE MCTOYHHMKA TOKA. 3aKOH
OMa 17151 TOJTHOM (3aMKHYTOM ) 3JIeKTpuYecKo 1enu. KopoTkoe 3aMbIKaHue.

DNEeKTpOHHAs] TPOBOAUMOCTh TBEPABIX METALUIOB. 3aBUCHMOCTb CONPOTUBIICHUS
METAJUIOB OT TeMneparypbl. CBEPXITPOBOAUMOCTD.

DneKkTpu4ecKuid TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBoguuku. CoOCTBEHHAs! U MPUMECHAs! MPOBOJIMMOCTD MOJIYITPOBOTHUKOB.
CoiictBa p—n-nepexona. [lomynpoBoaHuKOBbIE TPUOOPHI.

ONeKTpu4YecKkuid  TOK B pacTBOpax M paciuiaBaXx  3JEKTPOJIUTOB.
DIEKTPONUTUYECKAS] JUCCOLMAIUSA. DIEKTPOJIN3.

OnexkTpudeckuid ToK B razax. CaMoCTOSTENbHBIA U HECAMOCTOSITENbHBIA Pa3pI.
Monnus. [1nazma.

TexHn4ecKne yCTPOWCTBA M ITPAKTHYECKOE MPUMEHEHHE: AMIIEPMETP, BOJIBTMETD,
peocTar, UCTOYHHUKHU TOKa, 3JIEKTPOHArpeBaTeIbHbIE MPUOOPHI, dJIEKTPOOCBETUTEIbHBIE
npuOoOpbl, TEPMOMETP CONPOTUBICHHUS, BaKyyMHBIA JIHOJA, TEPMHUCTOPHl U
(boTOpe3nCTOpPHI, NOTYNPOBOAHUKOBBIN U0, rajlbBaHUKA.

Jlemoncmpayuu

N3mepenune cuiibl TOKa U HaIIPSKEHHUS.

3aBUCUMOCTb ~ COMPOTHUBJICHUS] UUJIMHAPUYECKUX TPOBOJHUKOB OT JUTMHBI,
IUIOLIA/IM MONIEPEYHOI0 CEYEHUS U MaTepHaa.



CmenmaHHOE COeTMHEHUE TTPOBOTHUKOB.

[Ipsmoe  wm3MepeHME  BIEKTpPOABMXKYyHIeW  cuibl.  KopoTkoe — 3ambikaHue
raJIbBAHUYECKOT0 3JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBICHHUS.

3aBUCHUMOCTb COIPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoni paspsa v MpOBOAUMOCTD BO3yXa.

OnHOCTOPOHHSSI NPOBOUMOCTD JUO/A.

Yuenuueckuii axcnepumenm, rabopamopuvie pabomol

N3ydyeHue cMEemanHoro COeAMHEHUS PE3UCTOPOB.

N3mepenue 5SIIEKTPOABMAKYILEH CHJIBI HMCTOYHUKA TOKA U €ro BHYTPEHHEro
COIPOTHBIICHHUS.

HabGnronenue snexkrposmsza.

MexnpeaMeTHbie CBS3H

Nzyuenne kypca ¢puszuku 6a30B0oro ypoBHs B 10 Ki1acce OCyIIECTBISETCS C YUETOM
COJIEPKaTENbHBIX MEKIPEIMETHBIX CBSA3EH ¢ KypcaMu MAaTeMaTUKH, OUOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle nowsamusi, CBSI3aHHbIE C M3YyYEHHEM METOJIOB HAyYHOTO
MO3HAHUS: SIBJICHHE, HAYYHBIA (DaKT, TMmore3a, pundeckas BEIMYMUHA, 3aKOH, TEOPHS,
HaO0JII0/ICHNE, SKCIIEPUMEHT, MOJAEIUPOBAHUE, MOJIEb, H3MEPEHHE.

Mamemamuxa: pellleHUe CUCTEMBbI ypaBHEHUH, JIMHEWHAs (PyHKIMs, Tapadona,
runepoosia, ux rpaMku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKLIUH: CUHYC, KOCUHYC,
TAHI'€HC, KOTAaHTE€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKAECTBO, BEKTOPBI U HX
IIPOEKIIMHU Ha OCU KOOPAMHAT, CII0)KEHUE BEKTOPOB.

buonocusn: mexanuueckoe IBM)XKEHUE B >KUBOM mpuponae, auddysus, ocMmoc,
TEMJI000MEH >KMBBIX OPraHu3MOB (BUIBI TEIUIONEpPENadl, TEIUIOBOE pPaBHOBECHUE),
ANEKTPUYECKHE SIBJIEHUS B )KUBON IIPUPOLE.

Xumus: TACKPETHOE CTPOEHHE BEIIECTBA, CTPOEHUE ATOMOB U MOJIEKYJ, MOJIb
BELIECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOMCTBAa TBEPABIX TEJ, XKUIKOCTEH W Ta30B,
AIEKTPUUYECKHUE CBOMCTBA METAIIIOB, AJIEKTPOIUTUYECKAS] JUCCOLIMALINS, TAJIbBAHUKA.

l'eocpaghus: BIaXXHOCTH BO3/lyXa, BETPHI, OapoMeTp, TEPMOMETP.

Texnonocus: peodOpa3oBaHKUe JIBUKEHUM C HCIOIb30BAHUEM MEXAaHU3MOB, YUET
TPEHUS B TEXHUKE, MOAIIMITHUKH, MCIOJb30BAaHHWE 3aKOHA COXpAHEHUS HMITyJIbCa B
TEXHUKE (pakeTa, BOJAOMET W JIPYrHe), NBUraTelb BHYTPEHHETO CrOpaHMs, MapoBas
TypOuHa, OBITOBOM  XOJIOAWJIBHHUK, KOHIUIIMOHEP, TEXHOJOTHMH  TOJYy4CHUS
COBPEMEHHBIX MATE€pUAIOB, B TOM YHUCJIE€ HAHOMATEpUaJOB, U HAHOTEXHOJOIHH,
AJIEKTPOCTAaTUUECKasl 3allUTa, 3a3eMJICHHE DSJIEKTPOIpPHOOPOB, KCEPOKC, CTPYHHBIN
NPUHTEP, DJIEKTPOHArpeBaTEIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTENbHBIE MPUOOPHI,
raJibBaHUKa.



11 KVIACC

Pa3znen 4. DiaekrpoanHaMuKa

Tema 3. Maznummnoe noje. InNeKmpoOMaAZHUMHAA UHOYKY U

[TocrosanHble MarHuThl. B3auMoaelcTBHE NOCTOSHHBIX MAarHWTOB. MarHuTHOE
noje. BekTop MarHUTHOMW WHAYKUMMU. [IpyHOMO Cyleprio3suuvu MarHUTHBIX IIOJIEH.
Jlunnn wmarauTHOM wWHAYKUMHM. KapTWHAa JWMHAM MarHUTHOW WHAYKIUU TOJA
MOCTOSIHHBIX MAarHuTOB.

MarauTHoe nosie MPOBOJHKUKA ¢ TOKOM. KapTuHa NMHWN MHAYKUAU MarHUTHOIO
MoJsl JJIMHHOTO TPSIMOTO MPOBOJHMKA M 3aMKHYTOTO KOJIBLIEBOTO MPOBOJIHUKA,
KaTymku ¢ TokoMm. OneIT Dpcrena. BzaumoelicTBie mpoOBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOJyJIb U HallpaBJICHUE.

Cuna JlopeHina, €€ MoAyJib U HampaBiieHUE. J[BH>KEHHME 3apsiKEHHOW 4YacTUIBI B
OJTHOPOJHOM MarHUTHOM moJie. PaGota cuibl Jlopenta.

SIBneHUE AIEKTPOMAarHUTHOM MHAYKIHMH. [I0OTOK BEKTOpa MAarHUTHOW WHIYKIIMH.
DIEeKTpOABMKYIIAS CUJIA MHIIYKIIMK. 3aKOH 3JIEKTpoMarHuTHON uHaykiuu dapanes.

BuxpeBoe snekTpuueckoe TMoje. JJIEKTPOABWXKYILAs CHJIA HWHIYKUUH B
IIPOBOJAHUKE, JBUXKYIIEMCS IIOCTYINATEIbHO B OTHOPOJHOM MarHUTHOM IIOJIE.

[TpaBuno Jlenua.

NuaykTuBHOCTE.  SIBIEHHME  CAaMOMHAYKIMU.  OJJEKTPOABMXKYIIAs  CHIIA
CaMOUHAYKIIHH.

DHeprusi MarHUTHOT'O TMOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckrne yCTpONCTBAa M MPAKTUUECKOE MPUMEHEHUE: MOCTOSIHHBIE MAarHUTHI,
AJEKTPOMArHUThl,  JJIEKTPOJBUTATENlb,  YCKOPUTEIM  BJIEMEHTAPHBIX  YaCTHII,
WHJYKIHOHHAS TIEYb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKIJIOHEHHE JIEKTPOHHOrO My4YKa MAarHUTHBIM TOJIEM.

JInHMY UHAYKIIUA MAarHUTHOTO TOJIS.

B3anmonelicTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuibl JIopeHIia Ha MOHBI 3JIEKTPOJIATA.

SIBneHne 3NEKTPOMAarHUTHOW UHAYKIIUH.

[TpaBuno Jlenua.

3aBUCUMOCTb JJIEKTPOABWKYIIEH CHJIbI HHAYKIIMM OT CKOPOCTH W3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBiIeHME CaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie padbomul

N3yuenrne MarHuTHOTO MOJISl KaTYIIKUA C TOKOM.



HCCJ’ICI{OB&HI/IC II€I>’ICTBI/I}I IMTOCTOAHHOI'O MAarivuTa Ha paMKy C TOKOM.
HCCJ’IGILOBaHI/IC SABJIICHHUS 9JICKTpoMar HUTHOM HMHAYKIOHWH.

Pa3znen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHble KOJ1€0aHUA

KonebarenpHas cucrema. CBOOO HBIE MEeXaHUYECKHE KoJieOaHus. I apMoHnYecKue
koneOanud. Ilepuon, yacrora, ammuuryaa u ¢asa konebanuid. [IpyKMHHBIN MasATHHK.
MaremaTuyeckuii MasiTHUK. YpaBHEHHE TrapMOHWYECKUX KojeOaHuil. [IpeBpaienue
HHEPrUH MPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbupiit  koHTYp. CBOOOAHBIE DJIEKTPOMArHUTHBIC KoJieOaHUS B
UJCaTbHOM  KOJEOATeIbHOM KOHType. AHAJIOTHS MEXKIYy MEXaHHYeCKUMHU U
AJIEKTPOMAarHUTHbBIMU KojieOaHussMu. @opmyina TomcoHa. 3aKOH COXpaHEHUsI SHEPTUU B
UJICATbHOM KOJ1e0aTeIbHOM KOHTYPE.

[IpencraBienne o 3aryxaroluxX KojeOaHUsX. BbIHyXJIEHHbIE MeEXaHUYECKHUE
KosieOanus. Pe3onanc. BeIHyX/I€eHHBIE 3J1€KTPOMarHuTHbIE KOJIEeOaHuUs.

[lepemennslil TOKk. CUHYCOMANBHBINA IEPEMEHHBIA TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIIUTYJHOE U JEHCTBYIOIEE 3HAYECHUE CUIIBI TOKA U HAIIPSDKCHUS.

Tpancpopmarop. IlpomsBoacTBo, mnepepaya U MOTPeOJIEHUE 3IEKTPUUECKON
DHEPIUM. OKOJIOTMYECKHE PHUCKU NPU NPOU3BOJACTBE 3eKTpodHepruu. Kymbprypa
VICIIOJIb30BAHUS JIEKTPOIHEPTUU B TOBCEAHEBHOM JKU3HU.

TexHnueckrne yCcTpoWCTBa M MPAKTHYECKOE MPUMEHEHHE: JJIEKTPUUECKUM 3BOHOK,
IeHEPATOp IIEPEMEHHOI0 TOKA, JIMHUU JJIEKTpoIepeaay.

Jlemoncmpayuu

Hccnenoanue mnapamMeTpoB KojieOaTenbHOM cuUCTeMbl (NMPYKUHHBIA WK
MaTeMaTUYECKHIl MAsTHHUK).

Hab6monenue 3aTyxaronumx KojaeoaHui.

HccnenoBanne CBONCTB BBIHYKIEHHBIX KOJICOAHUIA.

HaOmronenue pezoHanca.

CB0OOAHBIE 3JIEKTPOMATHUTHBIE KOJICOAHMUS.

OcuumiorpaMMbl  (3aBUCUMOCTH CHJIBI TOKAa W HANpPSDKEHHsT OT BPEMEHHM) IS
AJIEKTPOMArHUTHBIX KOJIEOAHUH.

Pezonanc 1mpu  1mOCIENOBATENIBHOM  COCIMHEHUM  PE3UCTOPA,  KATYLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnenps TMHUY 3JIEKTPONepeaadH.

Yuenuueckuii sxcnepumenm, rabopamopvie pabomul

HccnenoBanue 3aBUCUMOCTH MEPUOJIa MAJIbIX KOJeOaHUM Ipy3a Ha HUTHU OT JUIMHBI
HUATH U MacChl Ipy3sa.

NccenenoBanne mepeMEHHOTO TOKA B LEMH W3 IOCJIENOBATEIBHO COCAMHEHHBIX
KOHJIEHCATOPa, KaTYILIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60IHbL



MexaHnueckue BOJHBI, ycioBHs pacnpoctpaHeHusa. Ilepumon. Ckopocthb
pacnpocTpaHeHuss M JUIMHA BOJHBL.  IlomepeyHble W NOpPOAOIBHBIE  BOJIHBIL.
HNuTepdepenuns u Auppakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKka. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. YCIIOBUSI H3JIYYEHHS] JJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentarusi BektopoB E, B, V B snexrpomarnutHo#l Bomne. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJH: OTpa)K€HUE, MpeIOMJICHHE, MOosipu3anus, AUQpakius,
uHTeppeperuns. CKOpoCTh 3JIEKTPOMArHUTHBIX BOJIH.

[Ilkana >3JEKTPOMArHUTHBIX BOJIH. lIpUMEHEHHE BJIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIMIBI paguOCBA3U U TENEBUACHU. Pannonokanusi.

DIEeKTPOMArHUTHOE 3arpsI3HEHNE OKPYIKAOLIEH CPEbI.

TexHndeckne yCTPOMCTBA U  MPAKTUYECKOE TPUMEHEHUE: MY3bIKAJIbHbBIC
WHCTPYMEHTBI, YJIbTPa3BYKOBas JHArHOCTMKAa B TEXHHWKE U MEIULMHE, pajap,
paauoNpuEMHUK, TeNEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

O0pa3oBaHue U pacIpOCTpaHEHUE MONEPEYHBIX U IPOAOJIbHBIX BOJIH.

Koneb6momeecs T€0 Kak HCTOYHUK 3BYKA.

HaGnronenne oTpakeHus ¥ MPEIOMIIEHUSI MEXaHUYECKUX BOJIH.

Hab6monenune uarepdepeninu u qudpakiin MEXaHUIECKUX BOJTH.

3BYKOBOH PE30HAHC.

HabGmronenue cBsi3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMILTUTY/IOH M 4acTOTOU
KOJIeOaHUH.

HccnenoBanne CBOWCTB JJIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MPEIIOMIICHUE,
noJisipu3anus, TuQpakius, UHTepPepeHIns.

Tema 3. Onmuxa

I'eomerpuueckas onruka. [IpaMonuHenHOE  pacnpoOCTpaHEHME CBETa B
OIHOpoAHOM cpene. JIyd cBera. ToueuHbIN UICTOYHHK CBETA.

OtpaxxeHue cBeTa. 3aKOHbl OTpakeHUs cBeTa. I[locTpoeHue u300pakeHUN B
IIJIOCKOM 3€pKajie.

[Ipenomnenue cBeTa. 3aKOHBI MPENOMIICEHUS CBeTa. AOCONIOTHBIM IMOKa3aTellb
npenomiieHus. llomHoe BHyTpenHee orTpaxkeHue. [IpenenbHbIi  yrom IMOJIHOTO
BHYTPEHHETO OTPaKEHUS.

Hucnepcus csera. CnoxHblii cocTaB Oenoro cBera. LIBer.

Cobwuparomue 1 pacceuBaronye JuH3bl. ToHKasa JuH3a. DOKYCHOE pacCTOSHHUE U
ONTUYECKasi Ccwia TOHKOW JuH3bL. llocTpoenne wu300pakeHUN B COOMPAOIIMX U
paccenBarOUX JuH3ax. PopMyna TOHKOW JIMH3bL. Y BETUYCHHUE, JaBAEMOE JIMH30M.

[Ipenenbl IPUMEHUMOCTH TEOMETPUUECKON OITUKH.



BonnoBas ontuka. Muatepdepenius cBera. KorepeHTHbIE MCTOYHUKHU. Y CJIOBUS
HAOJIIOICHUST MaKCUMYMOB M MHHHUMYMOB B HHTEP(EPEHIIMOHHON KapTHHE OT JBYX
CUH(]A3HBIX KOTEPEHTHBIX UCTOUHUKOB.

Hudpakuus csera. dudpakuuoHHas pemérka. YcjaoBHe HAOIIOJCHUS TJIABHBIX
MaKCUMYMOB TPH MaJIEHUH MOHOXPOMAaTHYECKOT0 CBETa Ha TU(PPAKIIUOHHYIO PEHIETKY.

[Tonspusauus ceera.

TexHnuecknue yCTpONCTBA W  MPAKTUYECKOE TMPUMEHEHWE: OYKH, JIyna,
dboToanmnapar, NMPOSKIIMOHHBINA arapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAsS OITHKA,
nudpakIMoOHHas PemIETKa, MOISIPOUI.

Jlemoncmpayuu

[IpsiMonuHeliHOE  paclpoOCTpaHEHHE, OTPAKEHHE U  MPEJIOMIICHHE  CBETa.
OnTuueckue mpuOOpHI.

[TonHoe BHyTpeHHEE oTpakeHrue. Moiesib CBETOBOIA.

HccnenoBanue cBOKWCTB U300paKeHU B JIMH3AX.

Mojenyu MUKPOCKOTA, TEJIECKOIA.

Hab6mronenune naTepdepeninm cera.

Hab6monenue nudpakuuu crera.

HaGmonenue nucrnepcuu cBeTa.

[Tonyuyenue ciekTpa ¢ MOMOIILIO TPU3MBL.

[Tonyuenue criekTpa ¢ MOMOIIBLI0 TU(PPAKIIMOHHON PEIIETKH.

Hab6mtonenue nonsipusaiuu cBera.

Vuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3mepenue nokaszarens MpeJoMIICHHS CTEKIA.

HccnenoBanue CBOMCTB M300payKEHUM B JIMH3AX.

Hab6mronenne nucnepcuu cBera.

Pa3znen 6. OcHOBBI CIeMATbHONH TEOPUH OTHOCUTEIBHOCTH

I'paHnLIBI IPUMEHMMOCTH KJIACCUYECKOM MexaHMku. llocTynartel cnenuanbHOU
TEOPUN OTHOCUTEJIBHOCTH: WHBAaPHUAHTHOCTH MOAYJS CKOPOCTH CBE€Ta B BaKyyMe,
MPUHIIUAN OTHOCUTEILHOCTU DIHINTEHHA.

OTHOCHUTENILHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHM M COKpAILECHUE
JUTHHBI.

OHeprus ¥ UMIYJbC PEIATUBUCTCKON YaCTULIBI.

CBs3p Maccel C JHEPIHEW W HMMIIYJbCOM PEIATHUBUCTCKOM YacTHULBL. ODHEPrus
TIOKOS.

Paszpen 7. KBanroBas ¢puzuka
Tema 1. dnemenmul KAHMOBOU ONMUKU
®otonsl. Popmyna Ilnanka cBs3u 3Hepruu (POTOHA C €ro 4acToTOM. DHEprus u
UMITYJIbC (DOTOHA.



OtkpeiTie u uccienoBanue ¢dorodpdexra. Omnbitel A. I'. CroneroBa. 3aKoHbBI
dororddexra. VYpaBHenue OiinmreriHa s doTodddexra. «KpacHas rpaHHIIa»

dbotordpdekra.

JlaBenue ceeta. OnwiTel 11. H. JIeObenena.

XHUMHUYECKOe IeHCTBUE CBETA.

Texnuueckue yCTpOWCTBA W  TPAKTUYECKOE TMPUMEHEHHE: (OTOIJIEMEHT,
dboTOIaTUHK, COJTHEUHAas OaTrapest, CBETOIHO/I.

Jlemoncmpayuu

®oto3dh(dHeKT Ha YCTAaHOBKE C IMHKOBOM TJIACTUHOM.

Hccnenosanue 3aKk0HOB BHEIIHETO (GoTodPdexTa.

Ceeroguo.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnwiTel Pesepdopma mo paccesHUIO o -YacTHII.
[Inanerapunas mojnenb aroma. Ilocrymarsl bopa. M3nydenue u moriomieHue (GoTOHOB
IpU NEPEXO0JIe aTOMa C OJHOTO YPOBHS 3HEPruu Ha Apyroil. Bunbl criektpoB. CHekTp
YPOBHEW 3HEPTUH aTOMa BOJOPO/JIA.

BonHoBbie cBoiictBa yactuil. Bomubl ae bpoinsa. KopnyckyssipHO-BOJTHOBOM
JTyaJIA3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3IIYyYEHUE.

TexHn4ecKkrne yCTPOMCTBA M MPAKTUYECKOE NMPUMEHEHUE: CIEKTPAIbHBIN aHAIU3
(CTIEKTPOCKOIT), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenue JJIMHBI BOJIHBI Ja3epa.

Habmronenue nmHelyaThIX CIEKTPOB U3ITYUEHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabomol

Hab6mroienue nuHevaToro cekTpa.

Tema 3. Amomnoe sa0po

DKCIEPUMEHTBI, JOKAa3bIBAIOIIME CIO0XHOCTh CTpoeHus sapa. OTKpbITHE
paanoakTuBHOCTH. OmnbIThl Pe3epdopna mo ompeaeneHuio cocTaBa paguOaKTUBHOIO
u3nydenus. CBoiicTBa anbda-, 0Oera-, raMmMa-u3inydeHus. BivsHue paairoakTHBHOCTH Ha
YKUBBIE OPTaHU3MBI.

OtkpeiTHe mnpoToHAa W HeWTpoHa. HykioHHas wMopens snpa [eiizeHOepra—
HBanenko. 3apsa sapa. MaccoBoe uncio siapa. M30Tomnsbl.

Anb(a-pacnan. DIeKTpPOHHBIA U MO3UTPOHHBIN OeTa-pacnan. ['amma-uznydyeHue.
3aKOH paAMOAKTUBHOIO pacnajia.

DHeprus CBS3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sapa.



Anepubie peakuuu. JleneHue u CUHTE3 SAEP.

SAnepusiit peaktop. Tepmosinepusiii cuntes. [IpobieMbl U MEPCIIEKTUBBI SIIEPHOM
HSHEPreTUKU. JKOJIOTUMYECKUE ACTIEKTHI SIACPHON SHEPrETUKHU.

DIieMeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.

Metobl HAOIIOACHUS U PETUCTPAIIUU JIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaIbHbIE B3aUMOACHCTBUS. EAMHCTBO (prznyeckoil KapTUHBI MUDA.

TexHuueckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHWE: J03UMETp, Kamepa
BuibcoHa, siiepHbIi peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOIIUX YACTHII.

Vuenuueckuu sxcnepumenm, iabopamopuvie pabomoi

HccnenoBanue TpekoB 4acTHIL (IIO TOTOBBIM (poTorpadusim).

Pa3nen 8. JieMeHTHI ACTPOHOMMH U ACTPOPHU3IUKH

Otanbl pa3BUTUA acTpOHOMHUHM. lIpUKIagHOE M MHUPOBO33PEHYECKOE 3HAUEHUE
aCTPOHOMHH.

Bun 3Bé3mnoro neba. Co3Be3ausi, sApkue 3BE3MbI, IUJIAHETHI, HX BUIAMMOE
JIBUKCHHUE.

Conneunas cucrema.

Comnnue. ConmHeuHasi akTUBHOCTh. MicTounuk sHeprun ConHIa U 3BE371. 3BE3bI, UX
OCHOBHBIE XapaKTEPUCTUKHU. J[narpaMmma «CEeKTpadbHbIA KJIACC — CBETUMOCTBY. 3BE3/IbI
IJIABHOW TOCJIEIOBATEIbHOCTU. 3aBHCUMOCTh «Macca — CBETUMOCTb» I 3BE3N
[JIABHOW  MOCIEN0BaTEeNbHOCTU. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHBbIE
MPEJCTABJIEHUS O MPOUCXOXKICHUHU U 3BOMOMK CoJIHIIA U 3BE3/1. DTaNbl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama [@anaktuka. Ilonoxkenue u nauxenue ConHIa B
INamaktuke. Tunbl ramaktuk. PagmoranakTtukn U KBasapbl. UEpHBIE IBIPBI B SAIpaX
rajaKkTHK.

Bcenennas. Pacmiupenue Bcenennoit. 3akon Xa0O0ma. Pasz0OeraHue raiakTHK.
Teopust bosbiioro B3peiBa. PenmMkToOBOE U3ITy4eHUE.

Macumrabnast ctpyktypa Beenennoil. Meraranaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

HabGmronenuss HEBOOPY)KEHHBIM TJ1a30M C  HCIOJIB30BAHUEM KOMITbIOTEPHBIX
MPUIOKEHUM JJIs OTpeiesIeHUs TOJIOKEHUsI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be31sI CEeBEpHOro MONYLIAPHS U SIPKUAE 3BE3/bI.

Hab6monenus B Teneckon Jlynsl, mianer, Mueunoro [TyTu.

00001 aromiee MOBTOPEHUE

Ponb ¢pusnku u acTpOHOMHH B SKOHOMHUYECKOM, TEXHOJOTHYECKOM, COITMaIbHON 1
TUYECKON cepax NeSTeTbHOCTH YelOBEKa, POJib U MECTO (PM3MKH M aCTPOHOMUH B
COBPEMEHHOM Hay4yHOW KapTHHE MUpPA, posib (PU3NYECKON Teopuu B (HOpMHPOBAHUU



Npe/ICTaBlICHU O (PU3MYECKON KapTUHE MUPA, MECTO (U3UUYECKOW KapTUHBI MUpPA B
OO0IIIEM PSITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEJICTABICHUM O IPUPO/IE.

MeknpeaMeTHbie CBSI3H

Nzyuenue xypca pusuku 6a3oBoro ypoBHs B 11 kiacce ocyiecTBiIseTcs ¢ yuéToM
coJiepKaTeIbHBIX MEXKIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTUKH, OMOJIOTUU, XUMUH,
reorpaduy U TEXHOJIOTHHU.

Mescnpeomemnvie nowsmus, CBSI3aHHBIE C HW3YYEHUEM METOIOB HAay4HOTO
MO3HAHMS: SIBJICHUE, Hay4YHbId (akT, TUnore3a, (pu3nyeckas BeJIMUMHA, 3aKOH, TECOPHS,
HAO0JII0/ICHHE, DKCTIEPUMEHT, MOJISITUPOBAHUE, MOJIEIh, H3MEPECHHUE.

Mamemamuxa: pelmieHUEe CUCTEMbl YpaBHEHUU, TPUTOHOMETpUYECKHE (DYHKIIUU:
CUHYC, KOCHUHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPbl M HMX MPOEKIMH HA OCHU KOOPJAWHAT, CJOKEHUE BEKTOPOB, IPOU3BOJIHBIC
AJIIEMEHTAPHBIX (DYHKIMHI, TPU3HAKU MOJ00US TPEYroIbHUKOB, OMPEAEICHUE IIIOIIAIU
TIOCKUX (puryp u oobpEMa Ter.

buonoeus: anexTpudeckue BICHUS B AKUBOU MPUPOJIE, KoeOaTeIbHbIE IBUKCHUS
B JKMBOM TNPHUPOJIC, ONTHUYECKUE SBJICHUS B KMBOW MPUPOJE, NCHUCTBUE pagualvi HA
JKUBBIE OPTaHU3MBbI.

Xumus: CTPOEHHUE aTOMOB U MOJIEKYJI, KPUCTAIUIMYECKAS] CTPYKTYpa TBEPABIX TEI,
MEXaHU3MbI 00Pa30BaAHUS KPUCTAUTMYECKON PEIIETKHU, CIIEKTPATIbHBIN aHAIN3.

l'eocpagus: mMarHUTHBIE TIONIOCA 3€MJIM, 3aJIEKUW MArHUTHBIX Py, (poTochEMKa
36MHOM MOBEPXHOCTH, MPEACKA3aAHNUE 3EMIICTPSICEHUI.

Texnonocus: JMHWUMA  DJIEKTpoNEpenad, TIEHEepaTop  IEPEMEHHOro  TOKa,
AJIEKTPOJABUTATENb, HUHAYKIIMOHHAA T1€4Yb, pajap, paaAuoONpUEMHUK, TEJIEBU30p, AHTECHHA,
tenedon, CBY-nedyb, NPOCKIMOHHBIA amnmapaT, BOJOKOHHAas OINTHKA, COJHEYHAas
Oarapest.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUHA IIPOI'PAMMBLI 11O
OU3UKE HA YPOBHE CPEJAHEI'O OBLIEI'O OBPA3OBAHUA

OcBoenune yueOHoro mpeamera «®dusuka» Ha yYpOBHE CpEAHET0 OOIIETO
oOpa3zoBaHusi (0a30BbIli YpOBEHb) ITOJDKHO OOECIEUUTHh JIOCTHXKEHHUE CIIEIYIOIIUX
JMYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIMaHOCTHBIE pPE3yNbTAaThl OCBOEHUS ydyeOHOro mpemMera «Dusuka» MOHKHBI
OTpaxkaTb  TOTOBHOCTb M  CIIOCOOHOCTH  OOYYarolmUXCs  PYKOBOACTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEW TIO3UIMEH JUYHOCTH, CHCTEMON IIEHHOCTHBIX
OpUEHTALINH, MTO3UTUBHBIX BHYTPEHHHUX yOexIeHuH, COOTBETCTBYIOIINX
TPaIUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIMPEHUE KU3HEHHOTO OIbITa
U ONbITa JEITENBbHOCTM B TPOLECCE peaju3alid  OCHOBHBIX  HAIPABJICHUI
BOCITUTATEIIbHOW JIESITEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMUPOBAHHOCTh TPAKITAHCKON MO3UIIMU OOYYaIOIIErocsl KaK aKTHBHOTO H
OTBETCTBEHHOI'0 YJIEHA POCCUICKOro 0OIIECTBA;

IIPUHSTHE TPAAULIMOHHBIX 00IIIeYeIOBEUECKUX T'YMaHUCTUYECKUX 151
JIEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTM COBMECTHYIO JI€STEIbHOCTH B MHTEpPECaX TIPAKIAHCKOTO
o0IIIeCTBa, y4aCTBOBATh B CAaMOYIIPABICHUH B 00pa30BaTEIbHOM OpraHu3allvyg;

YMEHHE B3aUMOJECHCTBOBATh C COUMAIBHBIMA MHCTUTYTAMU B COOTBETCTBUU C UX
GYHKIIUSIMHY ¥ HA3HAYCHHUEM;

FOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOM JEATEINBHOCTH;

2) NaTPUOTHYECKOT 0 BOCTIMTAHUS S

c(OPMUPOBAHHOCTH POCCUICKOM IPaskJaHCKON UAEHTUYHOCTH, MaTPUOTHU3MA,;

LIEHHOCTHOE OTHOILIEHHE K TOCYJApCTBEHHBIM CHUMBOJAM, JOCTHKEHUSIM
POCCUUCKHUX YIEHBIX B 0071aCTH (DM3UKU U TEXHHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO TIOBEICHMUS;

CIIOCOOHOCTh OLICHUBATh CUTYallUI0 WU TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYICh HAa MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM YHUCIE B
JEATEIIbHOCTA YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIA/Ia B IOCTPOCHHUE YCTOWYMBOTO OYAYIIIETO;

4) 3cTeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOILICHUE K MHPY, BKJIIOYAas ICTETHUKY HAYYHOIO TBOPYECTBA,
npucymiero Gu3nIecKoi HayKe;

5) TpyA0BOro BoCHIMTAHUS



HWHTEpeC K pa3audHbiM chepam mpodeCCHOHAIBHON NESITEILHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DM3MKON M TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOp Oymyriei
npodeccun U pean30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00JIACTH
(bU3HMKY HA TPOTSHKEHUN BCEU KU3HU;

6) IKOJIOrH4eCcKOro BOCIIUTAHHUS:

chOpPMHUPOBAHHOCTh ~ JKOJOTHYECKOM  KYJIBTYpPbl, OCO3HAaHUE TJIOOATHLHOTO
XapakTepa HKOJIOTHIECKUX MPoOIIeM;

IUIAHUPOBAHUE M OCYUIECTBIICHUE HEWCTBUM B OKPYXKAIOWIEH CPEAE HAa OCHOBE
3HAHUS LEJIed YCTOMYHUBOTO Pa3BUTHUS YEIIOBEUECTBA;

pacIIMpeHue OIbITa JACSITEIHbHOCTH YKOJOTHYECKONW HAIMpPaBJIEHHOCTH Ha OCHOBE
UMEIOIINUXCS 3HAHUH 10 (PU3BHUKE;

7) HEHHOCTH HAYYHOI' 0 TIO3HAHMSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PUZNIECKON HAYKH;

OCO3HAHHME IEHHOCTH HAyYHOM JEesTENbHOCTH, TOTOBHOCTh B MPOIECCE M3yUYEHUS
GU3UKKM  OCYIIECTBIATh  TMPOCKTHYID U HUCCIIENOBATEILCKYIO  JEATEIhHOCTH
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATBI

IlozHaBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe 1elCTBUS
ba3oBble joruyeckue JeMCTBUA:
CaMOCTOSITEILHO (DOPMYIIMPOBATh U AKTYaJIM3UPOBATh MPOOJIEMY, paccMaTpuBaTh
€€ BCECTOPOHHE;
OMpeNeNsATh IeNH ACATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH UX
JIOCTHKECHUS,
BBISBJISITh 3aKOHOMEPHOCTH W TMPOTHUBOPEUHUS B paccMaTpUBAEMBIX (DU3UIECKUX
ABJICHUSIX;
pa3pabarpiBaTh IUIAH pEIICHUS TPOOJIEMBl C YUE€TOM aHaIW3a HMMEIOITUXCS
MaTepUaIbHbIX U HEMATEpUAIbHBIX PECYPCOB;
BHOCHUTh KOPPEKTHBBI B JESTEIIBHOCTh, OICHUBATh COOTBETCTBHUE PE3YJILTATOB
1EJISIM, OLIEHUBATh PUCKH MOCIEICTBUM ESITEIHHOCTH;
KOOPAMHUPOBATh U BBIMOJIHATH Pa0OTY B YCIOBUSIX PEAbHOTO, BUPTYaIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;
pa3BUBaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
ba3oBble ucciienoBarebCKue 1eCTBUA:
BIQJ€Th HAyYHOW TEPMHUHOJIOTHEH, KIIOUYEBBIMU TMOHATUSIMU UM METOJaMHU
buznyecKoil HayKu;
BJIQJICTh HaBBIKAMH Y4€OHO-HCCIICIOBATEILCKON W MPOEKTHOW JesATEeTLHOCTH B
obmactd (PU3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY ITOMCKY



METOJIOB peIlIeHUs 3a7ad (U3MUECKOTO COACpPNKAHMS, MPUMEHEHHUIO pPa3TUYHbBIX
METO/I0B MTO3HAHUS;

BIAJETh BHJAMU JEATEIbHOCTH IO TOJIYYEHUIO HOBOI'O 3HAHUS, €ro
UHTEPIPETalnH, MPEOoOPa30BAHUIO U IPUMEHEHHUIO B PA3TUYHBIX YUCOHBIX CHUTYAIHsIX,
B TOM YHCJIE IIPY CO3/1aHUU Y4EOHBIX IPOEKTOB B 001aCTU (PU3HKHY;

BBISIBJIATH PUYMHHO-CIICICTBEHHBIEC CBSI3M U aKTYaIM3UPOBATh 3a]a4y, BBIIBUTATh
TUIOTE3y €€ pellieHUs, HAXOAUTh apryMEHThI JUIsl 1I0Ka3aTeIbCTBAa CBOMX YTBEPKIACHUM,
3aJ1aBaTh MapamMeTpbl U KPUTEPUH PEIICHHUS;

aHAJTM3MPOBATh TMOJYYCHHBIE B XOJI€ PEIICHUS 3a7aud Pe3yabTaThl, KPUTHUECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHSIX;

CTaBuUTh M  (OpMYJIHMpPOBaTH COOCTBEHHBbIE 3aJaud B  00pa3oBaTEIbHOU
JeSITeIbHOCTH, B TOM YHUCIIE TIPU U3Y4E€HUU (QUBHKH;

JIaBaTh OLICHKY HOBBIM CUTYAIIMSM, OLICHUBATh TPUOOPETEHHBIN OMBIT;

yMETh IEPEHOCUTh 3HaHUA 1O (GU3MKE B  MPAKTHYECKYI0  00JacTh
KHU3HEACSITETHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JacTei;

BBIJIBUTaTh HOBBIE UJIEH, MPEASIaraTh OpUTMHATIBLHBIC TIOJIXO/IBI U PELICHUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOIMYCKAIOIINE AIbTEPHATUBHbBIC PELICHHUS.

Pabora ¢ undopmanmeii:

BJIaJ€Th HABBIKAMU TMONXY4YeHUS HHPoOpMaruu (U3HUECKOTO COACpPKAHHS U3
UCTOYHUKOB pa3HbIX TUIIOB, CaMOCTOSATEJIbHO OCYILECTBIATh TIOUCK, aHaJU3,
CHCTEMAaTH3allii0 W WHTEpIpeTaluio HWHQOpMalUK pa3TUIHBIX BHUIOB U GopMm
IPECTaBJICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OPMALINH;

UCTIOJIh30BaTh CPeCTBA MHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA B
pEIICHNH KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPTraHM3allMOHHBIX 3a1ad ¢
coOmogeHueM TpeOOBaHUUA  SPrOHOMHUKH, TEXHUKH  O€30MaCHOCTH, TUTHUEHBI,
pecypcocOepexeHusi, MPaBOBBIX U OTHYECKUX HOPM, HOPM HH(POPMAITMOHHOU
0Ee30ITaCHOCTH;

CO3/1aBaTh TEKCThI (DU3UUECKOTO COAEPKaHUS B PA3NIUUYHBIX (hopmaTax ¢ y4EToM
Ha3HAYCHUsT MHQOpPMALMU W TENEBOM ayAMTOpPHUM, BHIOMpas ONTUMAIbHYIO (GopMy
MPEJICTABIICHUS U BU3yaJIU3alIUH.

KoMMyHMKAaTHBHBIC YHHBEPCalbHbIC Y4eOHbIC 1efiCTBUS:
OCYILIECTBIIATH O0ILIEHNE Ha ypoKaxX (PU3UKHU U BO BHE-YPOUHOMU JESATEIbHOCTH;
pacrno3HaBaTh MPEANOChUIKM KOH(MIMKTHBIX CUTYalui U CMATYaTh KOH(JIUKTHI,
pa3sBEPHYTO M JIOTMYHO U3JIararb CBOIO TOYKY 3pE€HHUSA C UCIOIb30BaHUEM
S3BIKOBBIX CPEJICTB;
IIOHUMATh M HCIOJB30BATh MPEUMYILIECTBA KOMAHAHOW W WHIMBUAYaJIbHOMN
paboThI;
BbIOMpATh TEMAaTUKy W METOAbl COBMECTHBIX JEUCTBUA C Y4YETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEMN KAKJIOTI0 YJI€HA KOJJIEKTHBA;



MIPUHUMATH 1[ETTU COBMECTHOM JIEATEIbHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATH
JEUCTBUS MO €€ JOCTHKEHHIO: COCTAaBIATh IUIAH JICUCTBUM, pacOpenessTh POJU C
y4€TOM MHEHUM YYaCTHUKOB, OOCYXKJaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KAue€CTBO CBOEr0 BKJIAJIa M KaXJOr0 Y4YaCTHHUKA KOMaHAbl B OOIIMI
pE3yNbTaT MO pa3padoTaHHBIM KPUTEPHUSIM;

npeayiaraTh  HOBBI€ TPOEKTHI, OIEHWBATh HUJEW C TO3UIMK HOBU3HHBI,
OPUTHMHAIILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TO3UTUBHOE CTPATETUUECKOE MOBEACHUE B PA3JIUYHBIX CUTYalUsAX,
MPOSIBJISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIITUATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YUeOHbIe /1eiicTBUs
Camoopranumzanmus:

CaMOCTOSITEJIbHO  OCYILECTBJIATh IMO3HABATENIbHYIO JIEATEIbHOCTh B 00JacTH
(GU3HUKK U AaCTPOHOMUH, BBISBIATH TPOOJIEMBI, CTABUTh U (POPMYJIUPOBATH COOCTBEHHbBIE
3a]a4u;

CaMOCTOSITEJIbHO COCTABJIATH MJIAH PELICHUs PACUETHBIX M KAYECTBEHHBIX 3ajad,
IUIAaH  BBIIOJHEHHMS] TPAKTUYECKOM pabdoThl € YYETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTEHUH;

JTaBaTh OLICHKY HOBBIM CUTYalLUsIM;

paciupsATh paMKH Y4€OHOIO MPEeIMETa Ha OCHOBE JIMYHBIX MTPEATIOYTEHU;

JieNnaTh  OCO3HAHHBIM  BBIOOp, AapPryMEHTHpPOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTH 3a PEUICHUE;

OILICHUBATh TPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBATh (POPMHUPOBAHUIO M TPOSBJICHUIO SPYAUIIMU B 00JIaCTU (PUBHKH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHbIN U KyJbTYPHBINH YPOBEHb.

CaMOKOHTPO/Ib, IMOLMOHAJIBHBII HHTEJJICKT:

JaBaTh OLEHKY HOBBIM CHUTYallUsiIM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb,
OLICHUBAaTh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJa/IeTh HABBIKAMM I103HABATEJIbHOM pedieKCHM KaKk OCO3HAHMSI COBEpIIaeMbIX
JENUCTBUN U MBICIIUTEIBHBIX MTPOLIECCOB, UX PE3YIHTATOB U OCHOBAHUI;

WCIIONb30BaTh MPHUEMBI peduieKCuH I OLEHKHM CHUTYallud, BBIOOpa BEPHOIO
pelIeHus;

YMETh OLIEHUBATHh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHUS IO UX CHUKEHUIO;

OpUHUMATh MOTHBBI M apryMEHTHl JIPYTMX TP aHaiu3e pPe3yJIbTaToB
NEeATENbHOCTH;

OPUHUMATh ce0sl, MIOHUMas CBOM HEJOCTATKH U JIOCTOUHCTBA;

OpUHUMATh MOTHBBI M apryMEHTHl JPYTHX TpU aHaIu3e PpPe3yJIbTaToB
e TEeNbHOCTH;

pU3HABATh CBOE MPABO U MPABO IPYTUX HA OUTHOKHU.

B mnponecce aocTuxkeHUss TUYHOCTHBIX PE3YyIbTAaTOB OCBOEHHUS MPOrpaMMbl IO
buzuke I ypoBHS  cpeaHero  oOmiero  oOpa3oBaHUS Y OOYYaroIIMXCs



COBEPLIEHCTBYETCS HIMOLIMOHAJIbHBIN UHTEJIEKT, IPEATONArarnmi
C(OPMHUPOBAHHOCTD:

CaMOCO3HAHMS, BKJIIOYAIOLIEr0 CIIOCOOHOCTh TOHMMAaTh CBOE 3MOLMOHAIBHOE
COCTOSIHUE, BUAETh HAIIPABJIECHUS Pa3BUTHSA COOCTBEHHON 3MOLMOHAIBHOU c(epbl, ObITh
YBEpPEHHBIM B ce0g;

CaMOpEryJIMPOBaHMs, BKJIIOYAIOLIEIO0 CAMOKOHTpPOJb, YMEHUE MPUHHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBEJCHHE, CIOCOOHOCTh a1allTUPOBATHCS K AMOLIMOHAIIbHBIM
U3MEHEHUSIM U MPOSIBIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMM, BKIIOYAIOIIEH CTpEMJIEHWE K JOCTHXKEHHUIO LN U
yCcHexy, ONTUMH3M, HWHULIUATUBHOCTh, YMEHHE JEHCTBOBaTbh HCXOAS U3 CBOUX
BO3MO>XKHOCTEH;

AMMATHH, BKJIIOYAIOIIEH CIOCOOHOCTh MOHHMMATh ASMOLMOHATIBHOE COCTOSHHE
JPYTUX, YUUTHIBaTh €r0 IPU OCYILECTBICHUH OOLIEHMS, CIOCOOHOCTh K COYYBCTBUIO U
COIEPEKUBAHUIO;

COLIMAIbHBIX HAaBBIKOB, BKJIIOYAIOMIMX CIIOCOOHOCTH BBICTPAUBATH OTHOIICHUS C
JOPYTUMH JIOAbMU, 3a00TUTHCA, IPOSABIIATH HHTEPEC U Pa3peliaTh KOH(IUKTHL.

HNPEAMETHBIE PE3YJbBTATDBI

K koHny oOyuenus B 10 ki1acce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00 yUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poib U MecTo (u3uku B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4YHOM KApTHUHBI MHpA, B PA3BUTUUA COBPEMEHHOW TEXHUKHA U
TEXHOJIOTUH, B TPAKTUYECKOU AEATEIbHOCTH JIFOJEH;

YYUTHIBATh  TPAHUIIBl TNPUMEHEHHUS  W3YYCHHBIX  (PU3NUECKUX  MOJICIICH:
MaTepuanbHasg TOYKa, MHEpLHUaibHas cUCTeMa OTcuéra, aOCOJIOTHO TBEPIOE TeEIO,
UJCaTbHBIA Ta3, MOJEIM CTPOCHHS Ta30B, JKUAKOCTEN M TBEPIABIX TEJ, TOUYECUHBIN
ANIEKTPUYECKHM 3apsij] Mpu pelieHnH (PU3NUEeCcKuX 3a1a4;

pacnio3HaBaTh (pu3nyeckue sBIECHUSA (MPOLECCh) U OOBICHATH WX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KHHETUYECKOM TEOpUU CTPOCHHS BEIIECTBA U
ANEKTPOAMHAMUKH: PABHOMEPHOE W PABHOYCKOPEHHOE NPSIMOJUHEHHOE JBUKEHUE,
CBOOO/IHOE TAJICHUE TEJ, IBUXKEHUE MO OKPY>KHOCTH, MHEPLHUS, B3aUMOJICUCTBUE T,
muhdy3usi, OpOYHOBCKOE JIBHXKEHHE, CTPOECHUE KUAKOCTEH U TBEPIBIX TEN, U3MEHEHUE
o0béMa Tea mNpu HarpeBaHUM (OXJIAKICHUM), TEIUIOBOE pABHOBECHE, HCIIApEHUE,
KOHJIEHCAIUs, I[UJIaBJICHHE, KPUCTAUIM3alMs, KHUIEHUE, BIAXKHOCTh  BO3]yXa,
MOBBIIIEHUE JIaBJICHUS Ta3a MpPH €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXKIY
napaMeTpaMy COCTOSIHUSI ra3a B H3OIpPOLECccax, JIEKTPU3ALUs TN, B3aMOIECHCTBHE
3aps0B;

ONKCHIBATh MEXAaHWUYECKOE JIBIDKCHHME, WCIONb3yd (U3udYeckne BETUYMHBI:
KOOpAMHATa, MyTh, MepeMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca Telja, CHia, UMITYJIbC
Tela, KUHETHUYECKas OJHEPrus, NOTCHIMAIbHAS DSHEPrus, MexaHudeckas paboTa,
MEXaHWYECKasi MOIIIHOCTD; MPHU ONMHUCAHUU MPABHILHO TPAKTOBATH (PU3HMUECKUN CMBICI



UCTIOJb3YEMBIX BEJIMYMH, WX OOO3HAUYEHHUS U EAMHMIIBI, HAXOIUTh (QOPMYJIHI,
CBSI3BIBAIOIINE TAHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMH BEIMYHMHAMU;

OIMCHIBATh M3YYEHHBIEC TEIJIOBBIE CBOMCTBA TEJ U TEIUIOBBIE SIBJICHUS, UCIIOIbB3YS
(u3nyYecKre BEITMYUHBI: JABJICHUE ra3a, TeMIeparypa, CpeIHss KUHETHUYECKask SHEPrUsl
XA0TUYECKOTO  JIBMDKEHMSI MOJIEKYJ, CpPEJHEKBAJApaTU4YHAs CKOPOCTb MOJEKYII,
KOJIMYECTBO TEIUIOThl, BHYTPEHHSsI AHEprus, pabora raza, Kod(QQPUUUEHT MOJE3HOTO
JEHCTBUS TEIJIOBOTO JIBUraTelsl; MPU OMUCAHUHU MPAaBUIBHO TPAKTOBATh (PU3NYECKUMN
CMBICJI UCHOJb3YEMbIX BEIMYMH, UX O003HAUEHUS U EAUHMIIBI, HAXOAUTb (OPMYIIHI,
CBSI3bIBAIONINE TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMH BEIMYHHAM;

ONKCHIBATh H3YyYEHHBIE 3JIEKTPUYECKHME CBOMCTBA BEIIECTBA U AJIEKTPUYECKHE
ABJICHUA (TPOIECCHI), HCHOIBb3YS (PU3NYECKHE BEIUUYMHBL: AIICKTPUUYECKUM 3apsi,
AIEKTPUYECKOE T0JIe, HANPSKEHHOCTD IMOJsI, NOTEHIHAN, Pa3HOCTh IMOTEHUUAJIOB; IPH
ONMHUCAHUM TPABUIIBHO TPAKTOBATh (PU3MYECKUI CMBICH HCIOJIb3YyEMbIX BEJIMYUH, UX
0003HAYEHUSI U €AMHUIIBI, YKAa3bIBaTh (POPMYIIbI, CBA3BIBAIOUIUE JTAHHYIO (PU3NYECKYIO
BEJIMYMHY C IPYTUMH BEIIMYNHAMM;

aHAM3UPOBATh (PU3MYECKHME TPOLECCHl M SABJICHUSA, HUCIONb3yd (undeckue
3aKOHBI M IPUHIIUIBL: 3aKOH BceMUpHOro Tsarorenud, |, 11 u Il 3axonsr HeroToHa, 3aK0H
COXPAHEHMSI MEXAaHWYECKOM DJHEPruu, 3aKOH COXPAaHEHHs HMILYJIbCa, MPUHLIUII
CyNEpPHO3ULIMNA CWJI, TPUHUUII PAaBHONPABUS HWHEPLHUAIBHBIX CHUCTEM OTCYETA,
MOJIEKYJISIPHO-KMHETUYECKYIO TEOPHIO CTPOEHHUSI BEILECTBA, I'a30BbI€ 3aKOHBI, CBS3b
CpenHel KHWHETHYECKOM SHEPruH TEIUIOBOTO [IBIKEHUS MOJIEKYT C aOCOJIFOTHOU
TEMIIepaTypoil, MEepBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHS BJIEKTPHUUYECKOTO
3apsina, 3akoH KysnoHa, mpu 3ToM pa3nnyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BHIPAKEHUE U YCIIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSACHATh OCHOBHBIC MPUHIUIBI JEUCTBUS MAIllMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3iuyaTh YCIOBHUS HMX O€30MacHOr0 HCIOJb30BaHUS B IOBCEIHEBHOM
KU3HU;

BBIMOJIHATD YKCIEPUMEHTHI IO UCCIEAOBAHUIO (PU3UUYECKUX SIBICHUM U MPOIIECCOB
C HCIONb30BAaHUEM TMPSMBIX M KOCBEHHBIX H3MEpPEHHHl, MpH 3TOM (POPMYIHPOBAThH
npoOsieMy/3aady M THUIOTE3y Y4e€OHOro SKCIEpPUMEHTa, coOUpaTh YCTAaHOBKY U3
PEI0KEHHOT O 000PYA0BaHUs, TPOBOJUTH OIBIT U (DOPMYIIMPOBATH BHIBOJIBI;

OCYIIECTBIISITh IPSIMbIE M KOCBEHHbIEC U3MEPEHUS (PU3NUECKUX BEINYUH, [IPH ITOM
BBIOMpPATh ONTUMAJBHBIM CHOCOO W3MEPEHUsS M HCIHOJIb30BATh HM3BECTHBIE METObI
OLICHKH NOTPEIIHOCTEN U3MEPEHNUN;

UCCIIEI0BATh 3aBUCUMOCTU MEXKIY (PU3NUECKUMHU BETMYMHAMHU C UCIOIb30BAHUEM
NPSIMBIX U3MEPEHUH, MPU ITOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YJbTATHI
MOJIYYCHHON 3aBUCUMOCTH (PU3WYECKUX BEJIUYMH B BHJIE TAONMUIl M TpaduKoOB, JenaTh
BBIBOJIBI 10 PE3yJbTaTaM UCCIIEOBAaHUS;

coOmonaTe mpaBuia O€30MacHOrO Tpyla MNpHU MPOBEAECHUM HCCIEJOBAaHUM B
paMKax y4eOHOTO JKCIEPUMEHTa, Yy4eOHO-MCCIEAOBAaTEIbCKOM W MPOEKTHOMN



NEATENbHOCTH C HCIOJIB30BAHUEM HW3MEPUTEIBHBIX YCTPOHUCTB H JTAOOPATOPHOIrO
000py10BaHMUS;

pelaTh pacu€THbIC 33JauM C SIBHO 3aJaHHOW (PU3NYECKON MOJEIBIO, HCIIONb3Ys
(¢u3nyuecKrue 3aKOHbl W MPUHLUIIBI, HA OCHOBE aHajiW3a YCJIOBHUS 3a/ladyd BBIOMPATH
($U3NYECKYI0 MOJIENb, BBIACIATh (PU3NYECKUE BEIMUUHBI U (HOPMYIIbI, HEOOXOAUMBIE
JUIsl €€ pelieHus, TPOBOAUTH PACUETHI U OLIEHUBATH PEAbHOCTh MOJIYYEHHOI'O 3HAUCHUS
(bU3UYECKON BETMUNHBIL;

pelarh KadyeCTBEHHBIE 3a/Jauyd: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUNBYIO
LEMOYKY pacCyXICHHM C OMopoll Ha H3YyYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bU3UYCECKHE SBIICHNUS,

UCIOJIb30BaTh NpPHU pPEHICHUH Y4eOHBIX 3aJad COBPEMEHHbIE HH(OPMAIMOHHBIC
TEXHOJOTMU JJI1 TIOMCKA, CTPYKTYPUPOBAHHMS, HHTEPIPETALMA W MPEACTABICHUS
y4eOHOM M  Hay4dyHO-TIOMYJSIpHOW HWHQOpMAIMK, MOJYYEHHOM M3  Ppa3IMyHBIX
MCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOIy4aeMyr0 HH(HOPMAIIHIO;

MPUBOJIUTh IPHUMEPHI BKJIAJa POCCUUCKHX M 3apyO€KHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MPOIECCOB OKPYXKAIOIIETO MHUPA, B PA3BUTHE TEXHUKHU U
TEXHOJIOTUH;

UCMOJIb30BaTh TEOPETHUUECKHE 3HAHUS MO (PU3UKE B MOBCEAHEBHOW JKMU3HM JIs
obecrieueHus: 0€30MAaCHOCTH MpU OOpallleHuu C NpubopaMU U TEXHUUYECKUMHU
YCTPOMCTBAMU, JJIi COXPAHEHHS 3J0pPOBbS M COOJIIOJIEHUS HOPM 3KOJIOTMYECKOIO
MOBEJCHUS B OKPYXKAIOIIEH CPEJIE;

paboTaTh B IPYIIE C BHIMOIHEHUEM Pa3IMYHbIX COLUAIBHBIX POJIEH, INTAHUPOBATH
paboTy TpyNIbl, pPaUMOHAIBHO paCHpPEeNeNsaTh OO0S3aHHOCTH U  IUIAHUPOBATh
JEATENbHOCTh B HECTAHJAPTHBIX CUTYALMsX, aJ€KBaTHO OLEHUBATH BKJIAJ Ka)XIOro W3
YYaCTHUKOB T'PYIIIbI B PEIIEHHE pacCMaTpUBAEMOI IPOOJIEMBI.

K konmy oOyuenus B 11 ki1acce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y 00y AIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax pojlb U MecTo (u3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTUHBI MHpPA, B DPAa3BUTUM COBPEMEHHOM TEXHUKH W
TEXHOJIOTUM, B TMPAKTUYECKOW JAESITEIbHOCTH JIFOJIEH, ILEJIOCTHOCTh M E€IUHCTBO
buznyecKoil KapTUHBI MUPA,

YYUTBHIBATH TPAHULIBI PUMEHEHUSI U3YYEHHBIX (PU3UYECKUX MOJENICH: TOUCUHBIH
ANEKTPUYECKHH 3apsil, Jyd CBETa, TOUEUHbI UCTOYHUK CBETA, A/I€pHAs MOJIEIb aTOMa,
HYKJIOHHAsI MOZI€JIb @aTOMHOTO si/ipa MpH pelIeHNN (PU3NYECKUX 3a/1a4;

pacrio3HaBaTh (hU3MUYECKUE SIBJICHMS (IIPOLECChl) M OOBACHATH HUX HA OCHOBE
3aKOHOB DJIEKTPOJAMHAMUKH M KBAaHTOBOM (DM3HMKHU: DBJIEKTPUYECKas MPOBOJAMMOCTb,
TEIJIOBOE, CBETOBOE, XUMHUYECKOE, MArHUTHOE JCHCTBUS TOKAa, B3aUMOJCHCTBHE
MarHuTOB, AJIEKTPOMAarHUTHas: MHAYKLHUS, JEHCTBUE MAarHUTHOIO MOJIsl HA TPOBOJHUK C
TOKOM W  JBIDKYLIMHCS  3aps]l, DJIEKTPOMarHUTHbIE Kojle0aHUS U BOJIHBI,
NpSMOJMHEWHOE PaclpOCTpaHEHHE CBETa, OTPAKEHUE, MpeIoMIIeHHEe, HHTephEepeHIu 5,
mudpakuus U TONsSpU3alus CBETa, JUCIEepCUsi cBeTa, (PorodniekTpudyeckuid 3¢hdext



(poroaddekt), cBeToBOE naBiICHWE, BO3HUKHOBEHHE JMHEHYATOrO CIEKTpa aroMma
BOJIOPO/JIa, ECTECTBEHHAS! U UCKYCCTBEHHAS paJMOAKTUBHOCTD;

ONKCHIBATh M3YyYEHHBIE CBOICTBAa BeIIeCTBa (DJIEKTPUUYECKUE, MAarHUTHBIE,
ONITUYECKHE, DJICKTPUUYCCKYIO TPOBOJANMOCTD PA3IMYHBIX CPEM) W AJICKTPOMArHUTHBIC
SBJICHUA (IIPOIIECCHI), UCTIONB3Ys (PU3UUECKUE BEIMUYMHBI: JIEKTPUUCCKUN 3apsll, cujia
TOKa, OJJCKTPUUECKOE HAMpSHKEHUE, JJICKTPUUECKOS COMPOTHUBJICHUE, Pa3HOCTH
MOTEHIINAJIOB, JJIGKTPOABMKYINAsA Cuiia, padoTa TOKa, WHAYKIHS MAarHUTHOTO TIOJs,
ciwiia Amrmepa, cwia JlopeHnia, WHAYKTUBHOCTh KaTYIIKH, YHEPTHUS AJIEKTPUUECKOTO U
MarHUTHOTO TTOJICH, TIEPUOJ] M YacTOTa KoJicOaHU B KOJIEOATETLbHOM KOHTYpE, 3apsij U
CIJIa TOKa B MPOIECCE TapMOHUYECKHX DJJIEKTPOMArHUTHBIX KojeOaHuid, (HOKycHOe
pacCTOSIHUE W OINTHYECKas CHWia JIMH3BI, NP OINHWCAHWHW TPABUJIBHO TpPAaKTOBATh
(bU3HYECKUI CMBICT MCTIOIB3YEMBIX BEIMUHUH, UX 0003HAUYCHHS U €IUHUIII, YKA3bIBATh
(bopMyJIbl, CBA3BIBAIONIUE JAHHYIO (PU3NYECKYIO BEJIMYMHY C IPYTUMU BETMYMHAMU;

ONKCHIBATh W3yYEHHBIE KBAHTOBBIC SBJICHUS U MPOLIECCHI, UCTIONB3YS (HU3HUECKUE
BEJIMYHMHBL: CKOPOCTh JJIEKTPOMATHWUTHBIX BOJH, JJIMHA BOJHBI M YacTOTa CBETA,
HHEPrus U UMITYJIbC (DOTOHA, MEPUO/ MOTypaciaia, SHEPrusl CBSI3U aTOMHBIX sJIEp, IPU
ONMHMCAHWH TPABUIBHO TPAKTOBATh (PU3WYECKUA CMBICT HCIOIB3YyEMbIX BEIMYHMH, HX
0003HAYEHUSI U CAUHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIONINE JIAHHYIO (PU3UYECKYIO
BEJIMYMHY C IPYTUMH BEJIMUYUHAMHU, BIYUCISITH 3HAYECHUE (PU3UUYECKON BEIIMYUHBI;

aHATM3UPOBATh (PU3UYECKUE TIPOIECCHl W SBIICHUS, WCIONB3ySd (pu3ndeckue
3aKOHBl W TPHUHIMIBL: 3aK0OH OMa, 3aKOHBI TOCIIEOBATEILHOTO M IMapauieIbHOTO
COCMHECHUS TPOBOAHUKOB, 3akOH Jlxoynsg—JleHlla, 3aKOH 3JIEKTPOMAarHUTHOMN
WHIYKIIMU, 3aKOH TMPSMOJIMHEHHOr0 pacrnpoCTpaHEHUs CBETa, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MIPEJIOMJICHHS CBETAa, YpaBHEHHE DWHINTEHHA s GoTtodddekTa, 3aKoH
COXpPAaHCHHMS DHEPIWHM, 3aKOH COXpaHCHHS HUMITYyJbCca, 3aKOH  COXpaHCHHUS
AIEKTPUUYECKOTO 3apsija, 3aKOH COXpaHEHHUs MAacCOBOTO YMCia, MOCTyaThl bopa, 3akoH
PaZOAKTUBHOTO PacIiajia, MpU 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €r0
MaTEeMaTU4YECKOE BRIPAKEHUE U YCIOBUS (TPAHUIIBI, 00JIACTH ) MPUMEHUMOCTH;

OTIPE/ICNIATh HANpaBJICHUE BEKTOpPAa WHIYKIIMM MArHUTHOTO TIOJIS MPOBOJHHKA C
TOKOM, CHJIbl Amriepa u cuiibl JlopeHna;

CTPOUTh U OIHUCHIBATH M300paKEHUE, CO3/1aBaeMOEC IUIOCKUM 3EpPKajioM, TOHKOU
JIMH30M;

BBITIOJTHATE DKCIIEPUMEHTHI TI0 UCCIIEIOBAHUIO (PU3UIECKUX SBICHUHN U MPOIIECCOB
C HCIOJb30BAHUEM TMPSAMBIX M KOCBEHHBIX H3MEPEHM: Mpu 3TOM (HOPMYIUPOBATH
npoOsieMy/3aady M THUIOTE3y Yy4e€OHOro SKCIEpPUMEHTa, CcOOUpaTh YCTAaHOBKY U3
MIPEIJIOKEHHOTO 000PYI0BaHHS, TPOBOIUTH OMBIT U (HOPMYITHPOBATH BHIBOIBL;

OCYIIECTBIISITh IPSIMbIE U KOCBEHHBIC U3MEPEHUST (PU3NYECKUX BEJIMUUH, IPU STOM
BEIOWPATh ONTHUMAJIBHBIM CIOCOO W3MEpPEHWS M WCIOJb30BaTh HW3BECTHBIC METOIBI
OLICHKU IOIPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH (DM3MYECKUX BEIWYUH C HCIOIH30BAHUEM MPSIMBIX
W3MEpPEHUN: TIPH OTOM KOHCTPYHMPOBAaTh YyCTaHOBKY, (PHKCHpOBATh PE3yJIbTATHI



MOJTy4YEeHHON 3aBUCUMOCTH (PU3UYECKHX BEIMYMH B BHJE TaOMUIl U TpaduKOB, JENaTh
BBIBOJIBI T10 PE3yJIbTaTaM UCCIICOBaHUS;

coOmonare mpaBuia O0€30MacHOr0 Tpyda IpU IPOBEACHUM HUCCIECAOBAHUNA B
paMKax y4eOHOro JKCIEPUMEHTa, Y4YEOHO-MCCIEAOBATEIbCKOM H  MPOEKTHOU
JESATEILHOCTH C MCHOJb30BAaHUEM M3MEPUTENBHBIX YCTPOWCTB U J1a0OpaTOPHOIrO
000py10BaHMUS;

pelaTh pacuy€THbIC 33JauM C SIBHO 33JaHHOW (PU3NYECKON MOJEIBIO, HCIIONb3Ys
¢u3nyeckue 3aKOHbl W MPHUHILMIBI, HA OCHOBE aHajM3a YCIOBUS 3aJaud BBIOMpPATh
(bu3MUeCcKy0 MOJeNb, BBIACIATh (PU3NYECKUE BEIMUYUHBI U (POPMYJIbI, HEOOXOAUMBIE
JUIsl €€ perieHus, TPOBOAUTH PACUETHI U OLIEHUBATH PEAJLHOCTh MOJYYEHHOIO 3HAUCHMS
(bU3UYECKON BEJIMYMHBIL;

pelaTh KauyeCTBEHHBIE 3a/1ayd: BBICTPAUBATh JIOTHUYECKH HEMPOTUBOPEUYMBYIO
LENOYKY pacCyXICHHM C ONOpOM Ha W3Yy4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(u3nyecKue sIBICHUS;

WCIIONb30BaTh MpPU PEIICHUH Y4eOHBIX 3a7ad4 COBPEMEHHbIE HH(OpPMAIlMOHHBIC
TEXHOJIOTUU JUIA IIOMCKA, CTPYKTYPUPOBAaHHs, WHTEPOPETAlMU W IPEACTABICHUS
y4eOHOH M  HAYYHO-TIOMYJSIpHOM WHGOpMAIUU, TMONYYEHHOM U3  Pa3sIUYHBIX
UCTOYHUKOB, KPUTUYECKU aHAJTM3UPOBATh MOJIy4aeMyl0 HHPOPMaIIHIO;

OOBSCHATh NPUHLIMIIBI JEUCTBUS MAIIMH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB,
pa3nuyarh YCIOBUS MX O€30MaCHOTO UCIOJIb30BAHMS B TOBCEAHEBHOM KU3HMU;

OPUBOAMTH TPUMEPHI BKJIaJla POCCUHUCKUX U 3apyOekKHBIX Y4EHBIX-(QU3UKOB B
pa3BUTHE HAYKH, B O0OBSICHEHUE TIPOLECCOB OKPYKAIOIIEr0 MUPA, B pA3BUTUE TEXHUKHU U
TEXHOJIOTUH;

UCMOJIb30BaTh TEOPETHUUECKHE 3HAHUS MO (PU3UKE B MOBCEAHEBHOW JKHU3HM MJIS
obOecrieyeHus: 0Oe€30MaCHOCTH TpU OOpalleHuH C TOpudopaMu U TEXHUYECKUMHU
yCTPOWMCTBAaMH, JUJIsl COXPAHEHUS 30POBbS U COOJIFOJICHUS HOPM 3KOJOTHYECKOIO
IIOBEJICHMS B OKPYXKAIOILEH Cpele;

paboTaTh B TPYIIIE C BBIIOIHEHUEM Pa3IMYHBIX COLIUATIBHBIX POJICH, MIaHUPOBAThH
padoTy TpyYNIbl, pPALMOHAIBHO pACHpPENeNiATh OOS3aHHOCTH M IUIAHUPOBATh
JEATENbHOCTh B HECTAHJAPTHBIX CUTYAlMAX, aJ€KBaTHO OLIEHMWBATh BKJIAJ KAXKIOTO U3
YYaCTHHUKOB I'PYIIIbI B PEIIEHHE PACCMaTPUBAEMOM TPOOIIEMBI.



TEMATHUYECKOE INTAHUPOBAHUE

10 KIIACC
KosauuyecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3/iesioB H TeM uugpoBbie
Ne n/m P KonrpoJbnbie | IIpakruyeckue (ucbp )
NMPOrpaMMbI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/Ibl HAYUYHOT O ITIO3HAHUA
bubmioreka [IOK
1.1 du3rKa ¥ METObI HAYYHOT'O TO3HAHUS 2 https://m.edsoo.ru/7fA1bf72
Hroro no pazaeny 2
Pa3znen 2. MEXAHUKA
bu6moreka [JOK
21 Kunemaruia > https://m.edso00.ru/7f41bf72
bu6mmoreka [JOK
2.2 7
Hlunamitca https://m.edsoo.ru/7f41bf72
bubmioreka [IOK
2.3 3aKOHBI COXPAaHEHHUS B MEXaHHUKE 6 1 1 https://m.edsoo.r/7f41bf72
Hroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETHY €CKOU 9 1 bubmuotexa [JOK
' TEOPUH https://m.edso0.ru/7f41bf72
bubmioreka [IOK
2 1 1
3 OCHOBEI TEPMOZHHAMIIKi1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTtHbie cocTosiHUS BeniecTBa. Da3oBbie 5 bubmmorexa [IOK
' HIEPEXO/bI https://m.edsoo.ru/7f41bf72
Wroro no pazneny 24



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

Paznea 4. JIEKTPOAUHAMUKA

bu6mmoreka [JOK
4.1 10
DIeKTpOCTATHKA https://m.edsoo.ru/7f41bf72
49 ITocTosHHBIN nekTpuueckuil ToK. Toku B 12 bubmmoreka [IOK
' pasIMUHBIX Cpeaax https://m.edso00.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2
OBHIEE KOJIMYECTBO YACOB 11O 68

ITPOT'PAMME



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

11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TemM u@poBbIe
Ne n/m pasi Konrpoabnsie | IlpakTuyeckue (1pp )
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOANHAMUKA
MarnuTHoe€ 1osie. DJIeKTpOMarHuTHas bubmmorexa [IOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHHu4YecKue U 3JEKTPOMarHUTHbIE 9 1 bubmmorexa [{OK
' Kosiebanust https://m.edso0.ru/7f41c97¢c
MexaHuueckue 1 3J1IeKTpOMarHuTHbIE bu6morexa [IOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6moreka [JOK
2.3 (0] 10 3
e https://m.edsoo.ru/7f41c97c
Hroro no pasaeny 24

Paznen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBbHOCTH

OCHOBBI clielIMaIbHON TEOPUH bubmmoreka [IOK
3.1 4 1
OTHOCHUTEIBbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
but6moreka [JOK
4.1 i 6
IICMEHTEI KBAHTOBOH OIITHKIL https://m.edsoo.ru/7f41c97c
4.2 Crpoenue atroma 4 bu6mmoteka [IOK



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

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

4.3 ATOMHOE 411p0

Bbu6morexa IIOK
https://m.edsoo.ru/7f41c97c¢c

Hroro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DNeMeHTbI aCTPOHOMUU U aCTPODUZUKHI 7 E;IESH/I//I;T:;(:OErC:/I; £41097c
Hroro no pazgeny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 O6o0mato1ee MOBTOpeHNE 4 Eggjlpllr?]T:;{:ogrouﬁ £11697c
Uroro no pazneny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 68



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




ITOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecrBo yacos DJIEKTPOHHBIE
Nen/m | Tema ypoka Kourpoabubie | IlpakTuueckue Aara ungppossre
Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl

1 ®dusuka — Hayka o pupoge. Hayunsie 1 bubmmorexa [IOK
METO/Ibl MO3HAHUS OKPY>KAIOIEero Mupa https://m.edsoo.ru/ff0c32e2
Pouib u MecTo Qu3uku B popmMupoBaHUN

2 COBPEMEHHON Hay4YHOU KapTUHBI MUDA, B 1 butamorexa [IOK

. . https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKOMN eI TEIIbHOCTH IO CH
MexaHnuyecKkoe IBUKEHHUE.

3 OTHOCUTEJIBHOCTh MEXaHUYECKOTO 1 bubmoreka [JOK
nBwxeHus. [lepemernienue, CKOpoOCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE PSAMOJIMHEWHOE IBUKEHNUE 1 bubmioreia LIOK

https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSMOIMHEUHOE 1 bubmmorexa [IOK
JBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe najieHne. Y CKOpeHune 1 bubmuotexa [IOK
cBOOOIHOr O MaieHus https://m.edsoo.ru/ff0c39cc

7 Kpuponuneitnoe aBuxenue. J[Buxenue 1 bubmoteka [JOK
MaTepuaibHOW TOYKH IO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[TpunaIun otHOCKUTEeNLHOCTH [ amuies.

8 NHuepunanbuble cucteMsl otcyeta. [lepsriii 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0c3be8
3akoH HeroToHa

9 Macca Tena. Cuna. [Tpunnun 1 bubmotexa [JOK
Cynepno3uuuu cui. Bropou 3akoH https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

HeroToHa aj1st MaTepruaibHOU TOUYKHU

10 Tperun 3akoH HbproTOHA 17151 MaTepUaIbHBIX bubmotexa [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3akoH BceMupHoro tarorenus. Cuna bubmuotexa [JOK
TsKecTH. 1lepBast kocMuueckasi CKOpOCTb https://m.edsoo.ru/ff0c3d00
bu6mmoreka [JOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/ff0c3el8
Cuna tpenust. Kooddbunuent tpennsa. Crna
13 COHpOTII/)IBJ'IeHI/I}I nil(bﬂBHmeHmf Tea B bu6amorexa [IOK
https://m.edsoo.ru/ffoc3f76
KUIKOCTH UJIU Ta3e
[locTynarensHOE U BpamaTeabHOe
14 JBIDKEHUE a0COIIOTHO TBEPIOTO TeENa. bubmioreka [IOK
MowmenT cuibl. [Tneuo cuibl. Y cnoBust https://m.edsoo.ru/ff0c41a6
paBHOBECUS TBEPAOrO Tela
Nmnynsc MaTepuanbHON TOYKHU, CUCTEMBI
15 MaTepUalIbHBIX TOUYEK. IMITyJIbC CHIIBL. bubmuotexa [JOK
3aKOH COXpaHEHHUs UMITyJibca. PeakTMBHOE https://m.edsoo.ru/ff0c43d6
JBIKEHUE
Pa6oTa u MmomHOCTh cuiibl. Kunernueckas
16 SHEprusi MaTepHaabHoil ToukH. Teopema 00 butmmorexa [IOK
- https://m.edsoo.ru/ff0c4502
M3MEHEHUN KHHETUYECKOW SHEprun
[TorenunanbHas sHeprus. [loTreHunanbHas
17 SHEPrus ynpyro aeGopMupoBaHHOH bubmotexa [JOK
npyxuHbl. [loTeHIManpHasE SHEPTrHs Tena https://m.edsoo.ru/ff0c461a
BOJIM3H MMOBEPXHOCTU 3eMITH
[ToTennmanbHpIC U HEMOTCHIIMATBHBIC
18 cmitbl. CBsI3b pabOTHI HEMOTEHIIHATBHBIX bubmotexa [JOK

CHJI C UBMECHEHMEM MEXaHUYECKON OHEPruu
CHCTEMEI Te. 3aKOH COXpPaHCHUA

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

MEXaHWYECKOW SHEPTUU

19

JlabopaTopHas pabora «ccnenoBanue
CBsI3U pa6OTI)I CHUJIbI C UBMCHCHHU EM
MEXaHMYECKON PHEPIrUu Teja Ha IpuMepe
PaCTSHKEHUST PE3HHOBOTO JKI'yTa)»

20

KonTtponpHas pabora 1o reme
«KunemaTtuka. JInHaMuka. 3aKOHBI
COXpaHEHUsI B MEXaHUKE

bubmioreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MTOJIOKEHUS] MOJICKYJISIPHO-
KWHETHYeCcKoi Teopuu. bpoyHoBCcKoe
newxkenue. Juddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc?

22

XapakTep ABUKEHUS U B3aUMOJICUCTBUS
YacTHIl BelecTBa. Mojiein CTpOeHUs Ta3oB,
KUAKOCTEN U TBEPABIX TEN

23

Macca monekyin. KonnuecTBo BeliecTsa.
[TocrositnHas ABoraapo

24

TennoBoe paBHOBecue. Temneparypa u eé
n3mepenue. lllkana remneparyp Llenscust

25

Uneansueni raz B MKT. OcHoBHOE
ypaBaenue MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ffO0c4fde

26

AbcomroTHas TeMIiepaTypa Kak Mepa
CpelHEN KMHETUYECKOW SHEPrUU IBUKCHUS
MOJIEKYJI. YpaBHeHUE MeHeneeBa-
Kianeiipona

bu6moreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanbToHa. ['a30BbIE 3aKOHBI

28

JlabopaTopnas pabora «ccnenoBanue
3aBHCUMOCTH MEXIY IapaMeTpaMu
COCTOSIHUS Pa3pPEeKEHHOT O Ta3a



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

N3omnporecchl B Wi€albHOM ra3e U ux

bu6moreka [JOK

29
rpaduueckoe MpeacTaBICHUE https://m.edsoo.ru/ff0c570e
BryTpeHHSss1 SHEPrUs TEPMOIUHAMUYECKON
CHUCTEMBI U CIIOCOOBI €¢ U3MCHCHHUS.
30 KomnaectBo tennotel u pabora butmmorexa [IOK
p ' https://m.edso0.ru/ff0c5952
BHyTpeHHSs1 SHEPTUs OTHOATOMHOTO
UJICTHHOTO Ta3a
31 B bu6moreka [JOK
HABLTeIonepeAatt https://m.edsoo.ru/ff0c5c36
VYenbHas TEIIOEMKOCTh BEIECTRA.
32 KonudecTtBo TennoTel mpu Temionepenaye butamorexa [IOK
. P peaase. https://m.edsoo.ru/ff0c5c36
AnmabaTHBIN TTPOIIECC
33 [TepBblit 3aKOH TEPMOJIMHAMUKH U €TO bubmorexa [IOK
MPUMEHEHHUE K U30IpoIieccaM https://m.edsoo.ru/ffOc5efc
HeobpaTtuMocTs po1ieccoB B MpUpPO/IE. bubmotexa [JOK
34 .
Bropoli 3aKk0H TeEpMOJUHAMUKHI https://m.edso0.ru/ff0c6230
35 [Tpunuun aeiicteus u K11/ ternnosoit bubmioreka [IOK
MaIIUHBI https://m.edsoo.ru/ff0c600a
36 Mukn Kapuo u ero KI1J]
37 OKoJN0ru4ecKkue npodeMbl
TENJI0HEPT €TUKU
38 O6o0maromuii ypok «MoJteKyisipHas bubmotexa [JOK
¢usnka. OCHOBBI TEPMOAMHAMUKID) https://m.edso00.ru/ff0c6938
KonrtponpHas pabota 1o reme
39 «Monexysipaas puznuka. OCHOBBI bubmioreia LTOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOJIMHAMHU K
40 [TapooGpa3oBaHue U KOH/I€HCaLIUS. bubmorexa LIOK

Hcnapenue u KunexHue

https://m.edsoo.ru/ff0c63b6



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6

AOCoIOTHAA U OTHOCUTEIbHAS BIAKHOCTE

bu6moreka [JOK

41
Bo3ayxa. HachlleHHbIN ap https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucrannmueckue u
42 aMmopdHbIe Tera. AHU30TPOIHUS CBOWCTB bubmotexa [JOK
KpucTtauioB. JKuakne KpucTasibl. https://m.edso00.ru/ff0c65f0
CoBpeMeHHbIE MaTepHUAITbI
43 [InaBnenue u kpucTaIIM3anus. Y 1eabHas bubmmorexa LIOK
tenyora nnasieHus. Cyoaumanus https://m.edsoo.ru/ff0c6708
bu6mmoreka [JOK
44 v 0
PABHEHHE TEILIOBOTO Danatica https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Tei. IIEKTPUUECKUH 3apsi/l. bubmuorexa [IOK
JIBa BU1a SIEKTPUYECKUX 3aPsI0B https://m.edsoo.ru/ff0cébcc
[IpoBOIHUKH, TUITEKTPUKU U
46 n(fn OBOJHUKU 3aK(le COXpaHEHUSA bubmorexa HOK
yrip ' P https://m.edsoo.ru/ffOc6bcc
AIIEKTPUY ECKOT0 3apsiia
47 B3aumonernctue 3apsaos. 3akon Kynona. bu6moreka [JOK
To4euHbIH DJIEKTPUUECKUH 3aPs]T https://m.edsoo.ru/ff0c6ce4
Hanpsk€HHOCTB 2IIEKTPUYECKOTO MOJIA.
48 [TpuHIUT CYyTIepIIO3UIIHH YIEKTPHIECKUX bubmorexa [JOK
P - Hep N P https://m.edso0.ru/ff0c6df2
nosier. JIMHUYM HaNPsHKEHHOCTH
49 PaGoTa cuit 35eKTpoCTaTHYECKOro MOJIA. bubmuotexa [IOK
ITorennman. Pa3zHocTs mOoTEHIIMATIOB https://m.edsoo.ru/ff0c6f00
[TpOBOHUKH M TUAJICKTPUKH B
50 SHI;KT I([)CTaTI/I‘-I:[CKOM HOIJ)'IC bubmiorexa LTOK
P ) https://m.edsoo.ru/ff0c7018
JusnekTpuueckasi IpOHUIIAEMOCTh
bu6moreka [JOK
ol DnekTpoéMkocTb. KoHaencaro
HEKTPOEMEOUTD. SORACHCATOP https://m.edsoo.ru/ff0c7126
52 DIIEKTPOEMKOCTb MJIOCKOT0 KOHJIEHCATOpa. bubmotexa [JOK

DHeprus 3apsHLKeHHOr0 KOHAeHcaTopa

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

53

JlaGopaTopHas padora "M3mepenue
AIEKTPOEMKOCTH KOHIeHcaTopa"

54

[IpuHUMD A€W CTBUS U TPUMEHEHHE
KOH/JIEHCATOPOB, KOMUPOBAIHLHOTO
arrapara, CTpyWHOro pUHTepa.
DJeKTpocTaTHYecKas 3aluTa. 3a3eMJIeHuE
AIEKTPONprOOPOB

55

DNEeKTPUUYECKUH TOK, YCIIOBUS €T0
cymecrBoBanus. [loctosHubI TOK. CHna
toka. Hampsokenue. ConpoTtuBieHue. 3akoH
Oma 114 yyacTka Lenu

56

[TocnenoBarensHOE, MapaIIICIHFHOE,
CMEIIaHHOE COCTMHEHUE TPOBOAHNUKOB.
JlabopaTopHas pabora «3yueHue
CMEIIIaHHOTO COSIUHCHUS PE3UCTOPOBY

bu6moreka [JOK
https://m.edsoo.ru/ff0c74f0

S7

PaGoTa 1 MOIITHOCTB 3JIEKTPUYECKOTO TOKA.
3akoH J>xoyns-Jlenna

bubmioreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 1715 MOJTHOU (3aMKHYTOM)
anekTpuaeckoit nenu. Koporkoe
3ambikanue. JlabopaTtopHas paborta
«M3mepenue DJIC uCTOUHMKA TOKA U €TO
BHYTPEHHETO COIPOTUBICHUS»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DIIEKTpOHHAsI IPOBOAUMOCTH TBEPABIX
METAJUIOB. 3aBUCUMOCTD CONPOTUBIICHUS
METaJIJIOB OT TEMIIEPATYPHI.
CBepXnpoBOJIUMOCTh

60

DIIEeKTpUYECKUH TOK B Bakyyme. CBOMCTBa
IEKTPOHHBIX ITy4YKOB

61

[TonynpoBOTHUKH, KX COOCTBEHHAS U

bubmioreka [IOK



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

pUMecHasi IpoBoauMOocTh. CBoMCTBA Pp—N-
nepexoza. [ToxynpoBoIHUKOBBIE TPUOOPHI

https://m.edsoo.ru/ff0c84ae

DJIEKTPUYECKUH TOK B paCTBOPAX U

62 pacrmiaBax 3J€KTPOJIUTOB. 1 bubmmorexa LIOK
DJIEKTPOIMTHYECKAS] T CCOLIUALIHSL. https://m.edsoo.ru/ff0c82ba
DJIeKTPOIIN3
DNEeKTPUYECKUH TOK B rasax.

. . bu6moreka [JOK
63 CaMocTOsTEeNbHBIH U HECAMOCTOSI TEIbHBIH 1
https://m.edsoo.ru/ff0c84ae
paspsa. Momnus. [Inazma
DnexTpuyecKkue mpudopsl U yCTPOKCTBA U
64 UX II aI;(TI/IIIeCKOCi I/Il\feHeHI}/IIe Il)'[ aBHJIA 1 bubmorexa [JOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHUKHU 0€30MaCHOCTH
bu6moreka [JOK

65 600 i 1
OO00waIoLi ypOK «IACKTPOHHAMHUKRD https://m.edsoo.ru/ff0c88be
KonrtponpHas pabota o reme

66 «QnekTpocraTuka. [TocTossHHBIM 1 bubmmorexa LIOK
ANEKTPUYECKU TOK. TOKH B pa3IuyHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»

67 PesepBHblii ypok. KoHTponbHas padora no 1 bubmmoreka LIOK
Teme "DnaekTpoauHamMuka” https://m.edsoo.ru/ff0c8c56

68 PesepBHbIl ypok. O000MAOIIHI YPOK 1O 1 bubmmorexa [IOK
teMam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBLIEE KOJIUYECTBO YACOB 110 68

ITPOTPAMME



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

11 KUIACC

KosauvecTBo yacoB DJIeKTPOHHbIE
[
Jlj;n Tema ypoxa Bcero Konrpoavitbie | - Hpakririeckie i[:;:enuﬂ :)Igg)a[;zi:;eenbﬂme
padoThI padoThI pecypen
[TocTosiHHBIE MAaTHUTHI U UX

1 B3anMojelicTBre. MarHuTHOE MOJIE. 1 bu6mmoreka [JOK
Bektop maruutHOM MHAYKIWU. JluHuM https://m.edso00.ru/ff0c9778
MarHUTHOM MHAYKIIUU
MarsauTtHoOE€ 1oJjie NpoBOJAHUKA C

) TOKOM. OnbIT DpcTeaa. 1 bubmotexa [JOK
B3auMopneiicTBue MPOBOJHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTopnas pabora «3yueHue 1 1 bubmuotexa [JOK
MAarHUTHOTO MOJIS KATYIIKN ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBME MarHUTHOTO MOJISI HA
MpoBOJHUK ¢ ToKoM. Cuna Amrepa.

4 JlaGopartopHas paboTa 1 1 bubmmorexa LIOK
«HcciengoBanue ercTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOT'O MarHuTa Ha PaMKy C
TOKOM)

JlelicTBME MAarHUTHOIO MOJISI HA

5 JIBUKYIIYIOCS 3apSDKEHHYIO YaCTHILY. 1 bubmoteka [JOK
Cuuia Jlopenna. Pabora cuiib https://m.edsoo.ru/ff0c9df4
Jlopenna
OnekTpomMarautHas uHAyKuA. [ToTok

6 BEKTOpa MarHuTHOM uHAyKuuu. 3/1C 1

WHIYKIUU. 3aKOH 3JIEKTPOMAarHUTHON



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

nHaykuuu Papages

JlaGopaTopHas pabora
«MccnenoBanue sBiIeHUSA
AJIEKTPOMATHUTHON HHTYKITAW)

bu6moreka [JOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTD. SIBIIEHHE
camonHaykiuu. IJ[C caMOUHIYKITNY.
DHeprusi MarHUTHOTO MOJISI KATYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T0JIE

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

TexHuueckue ycTporucTBa U UX
MIPUMEHEHUE: TOCTOSIHHbIE MAarHUTHI,
AJIEKTPOMArHUTHI, 3JIEKTPOJBUTATEND,
YCKOPUTEIHN 3J€MEHTaApHBIX YACTHIL,
WHIYKIMOHHAs Ne€4Yb

10

O6o6maromuit ypok «MaruutHoe
II0JIE. SHCKTpOMaFHI/ITHaSI HWHIYKIUSD)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTtponsHas pabota o reme
«MarnuTHoe 1noJe.
DNeKTPOMArHUTHAS UHIYKITUS)

bu6moreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB00OO/IHBIE MEXaHUYECKHE
kosiebanus. ["TapMoHMueckue
KosiebaHus. Y paBHEHHE
rapMOHUYECKUX KOJIeOaHUH.
[IpeBpaiuenue 3Heprun

bubmioreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlabGopaTopHas pabora
«HccnenoBanue 3aBUCUMOCTH
neprojia MajibiX KoJieOaHu# rpysa Ha
HUTHU OT JUTMHBI HUTH U MacChl TPpy3a»

14

Konebatensupii koHTYp. CBOOOAHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

AJIEKTPOMArHUTHBIE KOJIeOaHUs B
UJealbHOM K0JIeOATEIbHOM KOHTYpE.
AHanorus MeXJy MEXaHM4EeCKUMHU U
AIIEKTPOMATHUTHBIMU KOJICOAHHUSIMH

15

®opmyna TomcoHa. 3aKoH
COXpaHEHUs DHEPTUH B UICAITHHOM
KoJie0aTeIbHOM KOHTYpE

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBiieHne O 3aTyXarOMUX
KosneOaHusX. Beiny X /1eHHbIE
MexaHn4yeckue Koaebanus. Pesonanc.
BrinyK/1€HHBIE 2JIEKTPOMAarHUTHBIE
KoJIcOaHus

bubmioreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennpir TOK. CUHYCOUIATTbHBIN
MepEeMEHHBIN TOK. MOITHOCTh
MEePEMEHHOr 0 TOKa. AMIUIUTYTHOE U
JIEWCTBYIOIIIEE 3HAUEHUE CUJIBI TOKA U
HaNpsKEHUS

bu6moreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancpopmatop. [Ipoussoactso,
nepeaayda u norpediaeHue
IEKTPUYECKOU SHEPTUH

19

YCTporCTBO U MPAaKTUYECKOE
MIPUMEHEHUE 3JIEKTPUUECKOI0 3BOHKA,
reHepaTopa MepeMEeHHOro TOKa,
JMHUH 3JIeKTponepenay

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKHUE PUCKH NIPU
[IPOU3BOJCTBE DJICKTPOIHEPIUU.
KynbsTypa ncnonb3oBaHus
3JIEKTPO3HEPTUU B TOBCEAHEBHONU
KU3HU



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

MexaHn4ecKue BOJHBI, YCIOBUS
pactipoctpanenus. [lepuoa. CkopocTb

bu6mmoreka [JOK

21 pacrpoCcTpaHEeHUS U JIIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[TonepeuHblie v MPOIOJIBHBIE BOJIHbI
99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH bubmotexa [JOK
3ByKa. Beicota ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNIeKTpOMarHuTHbIE BOJIHBI, UX
23 CBOHMCTBA U cKopocTs. [lIkana brtamorexa [IOK
https://m.edsoo.ru/ffOccfeQ
AJIEKTPOMArHUTHBIX BOJIH
[IpuHIUIIBI paAKOCBSI3U U
24 TeJeBUIeHUS. Pa3BuTHE CpeCTB
cBs3U. Paanonokanus
25 KontponeHas pabora «Konebanus u bubmuorexa IIOK
BOJIHBI» https://m.edsoo.ru/ff0cc68
[IpssMonuHeEHOE pacnpOCTpaHEHE
26 CBETa B OJIHOPOJHOM Cpelie. bubmoteka IJOK
ToueyHblil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxxeHue cBeTa. 3aKOHbI
27 oTpakeHus ceeta. [loctpoenue Bubmmorexa [OK
B https://m.edsoo.ru/ff0cd4e0
M300paKEHUH B TNIOCKOM 3epKajie
IIpenomnenue ceera. IlonHoe
28 BHYTpeHHEeE oTpaxeHue. [IpenensHbin bubmuorexa [IOK
YT0JI TOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKEeHUs
29 JlabopaTtopnas pabora «3mepenue bubmotexa [JOK
MIOKa3aTess NPEIOMIICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [Toctpoenue nzodpaxkeHuit B bubmmorexa [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

smuH3e. DopMysia TOHKOW JIMH3BI.
VYBennueHnue JIMH3EI

https://m.edsoo.ru/ff0cddle

JlabopaTopHas pabora

31 «MccaenoBanue cBOMCTB
M300pakeHUH B JIMH3aX»
Hucnepcus cBera. CIoXHBIN COCTaB
39 Oenoro ceera. L[er. JIaboparopHas
pabota «HaOmonenue qucnepcun
CBETa»
33 WNurtepdepenmnus ceera. Judpakus bubmuorexa [IOK
cBeta. JludpakinuonHas pemérka https://m.edsoo.ru/ff0ced22
34 ITonepeuyHOCTh CBETOBBIX BOJIH. bubmuorexa LIOK
[Tonsipusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTryeckue NpuOOpkI U YCTPOCTBA U
yCII0BHA UX 0€30IaCHOT 0 MPUMEH EHUS
['paHuIIBI TIPUMEHUMOCTH
36 KJIacCHUYeCKOW MeXaHuKH. [TocTynaTel bubmotexa [JOK
CHenuaJbHOH TEOPUHU https://m.edso0.ru/ff0cf862
OTHOCHUTEIBHOCTH
OTHOCUTENBHOCTH OAHOBPEMEHHOCTH.
37 3ame[yieHre BPEMEHH U COKPAILCHHE Bubmioreia LIOK
https://m.edsoo.ru/ffOcfad2
JUTAHBI
DHeprus U UMIYJIbC PENATUBUCTCKON
38 qacTUIel. CBsI3b MAcChI C SHEPTHEH U bubmorexa HOK
https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPrust MOKOs
KonrtponeHas pabora «OnTHKa.
39 OCHOBBHI ClIelIMaTIBLHON TEOPUH bubmrorexa ITOK

OTHOCHUTCIBHOCTH»

https://m.edsoo.ru/ff0cf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otonbl. Popmyina [Inanka. DHeprus

bu6mmoreka [JOK

40
1 UMITyJIbC poToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEOBAHUE
bu6moreka [JOK
41 .0 A.T.
porosperra. Ombire: https://m.edsoo.ru/ffOcffc4
CroieToBa
3akonsl hotoddpdexra. YpaBHEHHE
42 31/1“HLHTeI(£Ha Ji)l(b(bOTOE)(b(IljeKTa brbamorexa [IOK
s ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» potordpdexra
Jasnenne cBeta. OnbiTh I1. H.
43 JlebeneBa. XUMHUUYECKOE JEUCTBUE bubmrorera TTOK
ACBa- A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckne ycTporucTBa U
MIPAKTUYECKOE TPUMEHEHHE:
44
¢dorosnemeHT, poTOoATUHUK,
CoJIHEeUHast OaTapest, CBETOIUOT
45 Pemienne 3amay mo Teme «JIeMEHThI bubmoteka IJOK
KBAHTOBOM OITTUKH https://m.edsoo.ru/ff0d0302
Mogaens atoma ToMmcoHa. OIBITEI
46 Pesepdopaa no paccessHuio o-4acTu bubmorexa HOK
PROpA p t https://m.edsoo.ru/ff0d091a
[InanerapHast Mozenb aToMa
bu6mmoreka [JOK
47 I1 b
OCTYTIaTR! HOpa https://m.edsoo.ru/ff0dOafa
Hznyuenne u noriomieHne (OTOHOB
48 II 1/131:3 €X0JIe aToMa C OI[HE;"O OBHS bubmorexa TIOK
P P . P https://m.edsoo.ru/ff0dOafa
SHEPruu Ha Apyroi. Buasl ciekTpoB
BosnHoBbIe cBOMCTBa yacTull. BoHEBI
. bu6moreka [JOK
49 ne bpouiis. KopnyckynsipHo-

BOJIHOBOW Ayanu3M. CIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
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BBIHYXXJICHHOC U3JIYYCHUC

50

OTKpbITHE PaUOAKTUBHOCTU. ONBITHI
Pesepdopaa no onpeneneHuo cocraBa
PaOAKTUBHOTO U3ITy4CHHS

bu6moreka [JOK
https://m.edsoo.ru/ff0d0fd2

o1

CaownicTBa anb(da-, 6eta-, raMma-
u3llydeHus. BiusHue
pasiOaKTUBHOCTHU Ha JKUBbIE
OpPraHu3MBbl

52

OTKpBITHE IPOTOHA U HEWTPOHA.
W3zotonsl. Anbda-pacna.
DJEKTPOHHBIW U MO3UTPOHHBIN OeTa-
pacnan. 'amma-u3nydyeHue

bu6mnoreka [JOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBsA3U HYKJIOHOB B S/ApE.
SInepHble peakuuu. SnepHsin
peaxTtop. [IpoOieMbl, mepcreKTHBHI,
HKOJIOTUYECKHUE aCTIEKTHI SIIEPHOU
SHEPreTUKH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTUIlbl. OTKpPbITHE
mo3uTpoHa. MeTo bl HaOJIIOICHHS 1
perucTpanyu dJIeMeHTapHbIX YaCTHII.
Kpyraslii cton «®yHaamMeHTalibHbIE
B3anMoJercTBUA. EMUHCTBO
(bu3HYEeCKOW KapTHHBI MUpa»

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

55

Bun 3Bé3gnoro neba. Co3se3aus,
SIPKU € 3BE3MIBI, IUIAHETHI, UX BUAUMOE
newxenne. CotHeyHas cucTEMa

56

Comune. ConmaeyHass akTUBHOCTb.
Ucrounuk s3ueprun ComHIa 1 3BE31



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

S7

3BE3IBI, X OCHOBHEBIC
XapaKTePUCTUKH. 3BE3/bI IITaBHOU
noclyieoBaTeabHOCTU. BHYTpeHHee
crpoenue 38€31. CoBpeMeHHbIE
MIPEJICTaBICHUS O IPOUCXOKICHUH U
sBomonu CoJHIa U 3BE3]1

58

Muneunsd I1yTe — Hama ["anakTuka.
[Tonoxenue u nerxenne CoaHua B
lanakTtuke. ['anaktuku. YepHoie
JBIPBI B SIpax rajJakTHK

59

Bcenennas. Pa30eranue rajakTuk.
Teopus bonpmioro B3peiBa.
PenukToBoe usnyyenue.
Meraranaktuka

60

Hepemennsie mpobieMbl aCTpPOHOMUU

61

KonTponbHas padora «1eMeHTHI
aCTPOHOMHH U aCTPODUZUKH

62

O6o6mraromuii ypok. Ponb ¢pusnku u
ACTPOHOMMH B YKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COIUaIbHON U
ATHYECKOU cepax AesATeTbHOCTH
YyeJIoBeKa

63

O6o0maromuii ypok. Pois u mecto
(GU3MKH U aCTPOHOMUU B
COBPEMEHHOW Hay4HOW KapTHHE MHUpa

64

O6o6maromuit ypok. Ponb
¢bu3nueckoii Teopuu B HOPMHUPOBAHUU
MpeACTaBICHUN 0 pr3mIecKoit
KapTHHE MUpa




O6o6maromuii ypok. Mecto
($u3HYeCKOi KapTUHBI MUpPa B 00IIIEM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX [IPEJCTaBICHUMN O PUPOJE

66 Pe3epBHbIil ypok. MarautHoe nose. 1
DneKTpoMarHuTHast MHIYKITUS
PesepBubiii ypok. Ontuka. OCHOBBI

67 CIIeIaIbHON TEOPUU 1
OTHOCUTEIBHOCTH
Pezepublit ypok. KBanTtoBas ¢usuka.

68 :‘)Hel\i)eHTbI};I;TPOHOMI/II/I u ! 1 bubmorexa [JOK

https://m.edsoo.ru/ff0d1784
acTpo(u3uKU
OBUIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET






