MYHUITUITAJTIBHOE KA3EHHOE OBIIEOBPA30OBATEJILHOE YUPEXJEHUE
KOUYEHEBCKAS CPENHA S OBIIIEOBPA3OBATEJIBHA S IIIKOJIA Ne 2

«PacemoTpeHo» «CornacoBano»
Pyxosomurens IIIMO yuuteneit 3aMecTHTENh TUPEKTOpa
€CTEeCTBEHHOHAYYHOTO ITHKJIIA o YBP MKOVY

J;’Z“z{ — /J1.B.Bacuna/ Kouenésc COIII Ne 2

A /T.A. Jertsapesa/
ITpoToxon Ne_1 Vila
OT «_26 » aBrycra 2026 r. oT « 26 » aBrycra 2026r.
PABOYAS ITIPOTPAMMA
1o yueOHOMY IpeAMeTy

«®u3nkay (6a30BblIii YypPOBEHB)

10-11 kixacenl

HOPMATHBHBIH CPOK H3Y4eHHS: 2 roja

PaccmoTtpeno

Ha 3aCC€IaHuHu
negarorudcCKoro CoBera

ITpotokon Ne 8
oT « 26 » aBrycra _ 2026r.

p.-n.Koueneno, 2026 rox



HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no ¢usnke 6a30BOr0 YpoBHS Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJOKEHUW U TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHOMU
oOpazoBaTenbHON mporpammel, npenacraBieHHbix B ®I'OC COO, a Takke ¢ ydéToM
dbenepanbHOil paboyeil mporpaMMbl BOCHUTAHUS W KOHLEMIMKM MPENoJaBaHusl yueOHOro
npeamera «®Pusznka» B 00pa3oBaTeIbHBIX oOpraHuzanusax Poccuiickoit dDepepariuu,
peaTu3yIoIKX OCHOBHBIE 00pa30BaTEbHBIC MPOTrPAMMEI.

Conepxanue nporpaMmbl Mo (pU3UKe HampaBiIeHO Ha (POPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOUW KapTuHbl Mupa oOydarontuxcs 10—11 kimaccoB mpu oOydeHuun ux (pusuke Ha
0a30BOM YpOBHE Ha OCHOBE CUCTEMHO-/IeATeIbHOCTHOrO nojixoa. [Iporpamma no ¢usnke
cootBeTcTBYeT TpeboBanusiM OPI'OC COO k miaHupyeMbIM JTUYHOCTHBIM, MPEAMETHBIM U
METanpeIMETHBIM pe3yJibTaTaM OOy4YeHHs, a TaKkKe YUYUTHIBAET HEOOXOIUMOCTh
peanu3aiu  MEXIPEAMETHBIX CBsi3ed (HU3MKU C E€CTECTBEHHO-HAYYHBIMH YUeOHBIMU
npeaMeTaMu. B HeEW omnpenesnstoTcss OCHOBHBIC 1M H3Yy4YeHHS (PU3UMKH Ha YpPOBHE
cpeaHero oOmiero oOpa3oBaHUs, IUIAHUPYEMBIE PE3YJbTaThl OCBOSHUS Kypca (PU3HKU:
JUYHOCTHBIC, METANIPEAMETHBIC, IPEIMETHBIC (Ha 0a30BOM YPOBHE).

[IporpamMma no ¢pu3uKe BKIHOUYALT:

IJIAaHUPYEMbI€ Pe3yJIbTaThl OCBOCHUSI Kypca (M3MKM Ha 0a30BOM YPOBHE, B TOM YHCIIEC
IpeIMETHBIE PE3yIbTATHI 110 TOJaM 00YUEeHHUS;
coziepkanue yueOHoro npeameta «Pusnka» Mo rojgam o0ydeHusl.

du3rka Kak Hayka o Haubosee OOIIMX 3aKOHAaX TMPHUPOJbI, BHICTYIAs B KaueCcTBE
y4eOHOro mpeaMeTa B INKOJE, BHOCUT CYIIECTBEHHBIM BKIJIQJ B CHCTEMY 3HaHUU 00
okpyxatoieM mupe. [lIkonbHbINH Kypc GU3UKK — CUCTEMOOOPa3YIOIINiA 1JI1 €CTECTBEHHO-
HAyYHBIX YY€OHBIX TIPEIMETOB, TOCKOJbKY (HU3MYECKUE 3aKOHBI JieKAT B OCHOBE
IPOIIECCOB M SIBJICHUH, HM3y4aeMbIX XUMHUEH, Ouonoruen, dusmyeckon reorpadueil u
acTpoHoMuel. Mcronp30BaHne U akTUBHOE TTPUMEHEHHE (DU3UYSCKUX 3HAHUHN OnpeenseT
XapakTep U pa3BUTHE DPA3HOOOPA3HBIX TEXHOJOTHUN B cepe IHEPreTUKHU, TPAHCIOPTa,
OCBOEHUSI KOCMOCA, MOJyYeHHs] HOBBIX MAaTEPHUAJIOB C 33JJaHHBIMUA CBOMCTBAMU U JIPYTUX.
N3yyenue ¢u3MKu BHOCUT OCHOBHOW BKJaJ B (OPMHUPOBAHHE €CTECTBEHHO-HAYUYHOM
KapTUHBI MHpa OO0ydaromuxcsi, B (OpMUpPOBaHHE YMEHUN NMPUMEHATH HAYYHBIH METOJ]
MO3HAHUS TP BHIMIOJHEHUN UMHU YUEOHBIX UCCIIEIOBAHHM.

B ocHOBY kypca pusuku 1l ypOBHS CpeHEro o01mero o0pa3oBaHUs MOJIOXKEH PsJl
uJel, KOTOpPbIe MOKHO PACCMaTPUBAThH KaK MPUHIHUIIBI €0 MOCTPOCHUS.

Hoess yenocmnocmu. B COOTBETCTBUM € HEW Kypc SBISETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COACPKUT MaTepuajl M3 BCEX pa3lelioB (PU3NKH, BKIIOYAECT Kak
BOTIPOCHI KJTACCUYECKOM, TaK M COBPEMEHHOU (H3HKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUHM ¢ HEW maTepuan Kypca (U3NKH OOBEIMHEH
BOKpYT (u3nyeckux Teopuid. Beaymmm B Kypce sBisieTcs: JOpMHUPOBAHUE MTPEACTABICHUM
O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEILIECTBE U MOJIE.



Hoes  eymanumapuzayuu. BEE  peanuzanus mnpeanonaraeT — HCHOJIb30BaHUE
TYMaHUTApPHOTO MOTEeHIMaNa (GU3NYECKON HAyKH, OCMBICIICHUE CBSI3U Pa3BUTHUSL (DU3UKH C
pa3BuTHEeM OOIleCTBa, a TaKKe€ C MHPOBO33PEHUECKUMH, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU ITpoOIeMamu.

Hoes npuxnaownoii nanpasiennocmu. Kypc Qusnku mpesnonaraeT 3HaAKOMCTBO C
ITUPOKUM KPYTOM TEXHHUYECKHX W TEXHOJIOTHYECKHX MPUIOKEHUNH M3yUYEHHBIX TCOPUH U
3aKOHOB.

Hoes skonocuzayuu peanusyercsl MOCPEeICTBOM BBEIECHUS 3JIEMEHTOB COAECpP>KaHUS,
MOCBAMIEHHBIX JKOJIOTHYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C
pa3BUTHEM TEXHUKH U TEXHOJIOTHH, a Takke OOCYyXKACHUs MpoOJieM pPaIMOHAIBHOTO
PUPOIOTIONIH30BAHUS U IKOJIOTUYECKON 0€30MaCHOCTH.

Crep>XHEBBIMM  dJIEMEHTaMH Kypca (U3UKM Ha YPOBHE CpPEIHEro OOIIero
oOpazoBaHus SBISAIOTCS (Quisnueckue Teopund (popMupoBaHUE TMPEACTABICHUN O
CTPYKType TMOCTpoeHUsi (u3nyeckol Tteopuu, posin (PyHIaMEHTATbHBIX 3aKOHOB H
NPUHIIMIIOB B COBPEMEHHBIX MPEJACTABICHUSAX O MPUPOJAE, TPaHUIAX MPUMEHUMOCTH
TEOPH, I OTIMCAHUS €CTECTBEHHO-HAYUHBIX SIBIEHUM U MPOIIECCOB).

CuCcTeMHO-IeSITeTLHOCTHBIN MOJIX0/ B Kypce (PU3UKU peain3yeTcsl MpekJie BCero 3a
CYET oOpraHu3aluu SKCIEPUMEHTAIbHON JedaTeIbHOCTU oOydaroniuxcs. [[ns 6azoBoro
YPOBHS Kypca (PU3HKH — 3TO UCTOJB30BAHUE CUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JIa0OPAaTOPHBIX padOT, KOTOPBIE B Mporpamme Mo Gpu3rke 00beTMHEHbI
B OOIIMH CMHUCOK YYEHHUUECKUX MPAKTHUYECKUX paloT. BrimeneHue B yka3aHHOM mepeyHe
7abopaTOpHBIX paboT, TPOBOAUMBIX IS KOHTPOJS M OILIEHKH, OCYIIECTBISETCS
y4acTHUKaMHU 00pa30BaTENIbHOTO MPOIecca MCXOMAsl U3 OCOOEHHOCTEH IUTAaHHUPOBAaHUS U
ocHareHus kabuHera ¢uzuku. [Ipum 3TOM oOecrneunBaeTCs OBJIAJICHHE O0YYaAOIIUMUCS
YMEHHSIMU MPOBOJAUTH KOCBEHHBIE H3MEPEHUS, UCCIEOBAHUS 3aBUCUMOCTEN (PU3HUECKUX
BEJIMYUH U MOCTAHOBKY OIBITOB MO MPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonpiioe BHUMaHUE yAenseTcsl PEIICHUI0 Pacu€THBIX M KauyeCTBEHHBIX 3anad. [Ipu
ATOM JIJIsl PACUETHBIX 3a/1a4 IPUOPUTETOM SBIISIOTCS 3a/1a4¥ C SIBHO 3aJJaHHON PU3NYECKOMN
MOJIEIbIO, TO3BOJIAIONIME MPUMEHATh M3YYEHHBIE 3aKOHBI W 3aKOHOMEPHOCTH KakK W3
OJIHOTO pa3ziena Kypca, TaK W HMHTETPUPYS 3HAHUA U3 Pa3HBIX paszaenoB. [lis
KAueCTBEHHBIX 3a/lad TMPUOPUTETOM SBISIOTCSA 3aJaHus Ha OOBSICHEHHE MPOTEKAHUS
duznuecknx SBICHUHW M TIPOIIECCOB B OKpYXKAlollel >XKU3HHM, TpeOyromue BbIOOpa
buzrueckor MOACIHN JUIsl CUTYaIluU MTPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu PI'OC COO k MarepuanbHO-TEXHUYECKOMY
oOecrieueHnIo0 yaeOHOTO mporecca 6a30BbI YPOBEHb Kypca (PU3UKU HA YPOBHE CPEIHETO
o01iero 00pa3oBaHusl TOJDKEH U3y4aThCS B YCIOBHIX MPEIMETHOTO KaOnHeTa (GU3UKA UITH
B YCJIOBUSIX MHTEIPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYy4YHOro IuKia. B
kaOuHeTe (GUBUKK JODKHO OBITh HEOOXOIMMOe J1abopaTopHOe O0O0OpyJAOBaHUE IS
BBHITIOJTHEHUS YKa3aHHBIX B MpOTpaMMe MO (PU3MKE YICHHUYECKHX MPAKTHYECKUX padoT U
JEMOHCTpaMOHHOE 000PY/I0BAHHE.



JlemMoHCTpaInmoHHoe 00opynoBaHue (GOPMUPYETCS B COOTBETCTBUH C MPUHITUTIOM
MUHUAMAJIFHON  JIOCTAaTOYHOCTH M O00ECTeUMBaeT IMOCTAHOBKY TICPEYUCICHHBIX B
mporpaMme 1o (pu3uKe KITFOUYEBBIX JEMOHCTPAIUi IS HCCIICIOBAaHUS U3Y9IaeMbIX SIBJICHUHN
U TIPOIECCOB, OSMIHUPUYCCKUX U (DYHIAMEHTAIbHBIX 3aKOHOB, HMX TEXHUYCCKHUX
IIPUMEHEHUM.

JIabopaTopHOE 000pyI0BaHHE JIJIsl YYCHUYECKUX MPAKTUIECKUX PabOT popMUpyeTcs
B BUJC TEMaTHYECKUX KOMIUICKTOB M OOECIIEUYMBACTCSA B pacuy€Te OJHOTO0 KOMILIEKTA Ha
ABYX oOydarommxcs. TeMarndeckue KOMIUIEKTHI Ia0opaTOpHOTo 000pyI0BaHUS AOJKHEI
OBITH TIOCTPOCHBI HA KOMIUIEKCHOM HCITOTb30BaHUN aHAJIOTOBBIX M MU(PPOBBIX MPHUOOPOB,
a TaKKe KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHJIe IU(PPOBBIX Jab0paTOpHii.

OCHOBHBIMH TIEJISIMH U3yYCHUS (PU3UKH B 00IIeM 00pa30BaHUU SIBIISFOTCS:
dbopMHUpOBaHUE MHTEPECA U CTPEMIICHHS O0YUYAFOIIUXCS K HAYIHOMY U3YYCHHIO PUPO/IBI,
Pa3BHUTHE X MHTEILICKTYaJIbHBIX U TBOPUYECKHUX CITOCOOHOCTEH;
pa3BUTHE TMPEACTABICHHMH O HAydHOM METOJE TO3HAaHWA W  (OPMHPOBAHHE
UCCJICIOBATEIBCKOTO OTHOIICHHUS K OKPY)KAIOIIUM SIBJICHUSM;

(dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa HM3yYeHHs OCHOB CTPOCHUS
MaTepHuH U pyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

dbopMHUpOBaHUE YMEHHI OOBSICHATH SIBJICHUS C WCIOJIb30BAaHUEM (U3MUCCKUX 3HAHHH W
HAyYHBIX JJOKA3aTeIbCTB;

dbopMupoBaHUE TPEICTABICHUNA O PONM (U3UKU Ul Pa3BUTHSA JIPYTUX €CTECTBEHHBIX
HAyK, TEXHUKH U TEXHOJIOTH.

JlocTrkeHue 3TUX 1esei o0ecreynBaeTcsl pelieHueM CIeAYIONIMX 3a/1ay B MpoIecce
U3y4eHHs Kypca (PU3UKHU Ha YPOBHE CpeHEro 0o01ero oopa3oBaHus:
npuoOpeTeHne CHUCTeMbl 3HAHUK 00 OOmMMX (PU3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpHUAX, BKIIOYAS MEXAaHUKY, MOJEKYSIPHYIO (PU3UKY, DJIEKTPOJAMHAMHKY, KBAHTOBYIO
(bU3UKY U DIIEMEHTHI aCTPO(PU3UKY;
dbopMupoBaHUE YMEHUN MPUMEHATHh TEOPETUUECCKUE 3HAHUS JJIs1 OOBSICHEHUS (DU3UUECKUX
SBJICHUN B IPUPOJIC U IS PUHATHSA MPAKTUYECKUX PEIICHUN B MTOBCETHEBHOM KU 3HHU;
OCBOCHHE CIIOCOOOB PEIICHHS Pa3TUYHBIX 3a7a4 C SIBHO 33JIaHHON (PU3NYECKON MOIEINbIO,
3a/1a4, MoApa3syMeBaIOINX CaMOCTOSATEIbHOE CO3/laHne (U3NMUECKON MOJIETH, aJleKBaTHON
YCIIOBUSIM 33]1a4H;

MOHUMaHUEe (U3MYECKUX OCHOB WM TPUHIIMIIOB JIEUCTBHUS TEXHHUYECKHX YCTPOWUCTB U
TEXHOJOTUYECKUX TPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJAAMHU CaMOCTOSATEIBHOTO IUIAHUPOBAHUS W TPOBEACHUS (HU3UICCKUX
HKCIIEPUMEHTOB, aHAJIN3a W MHTEPIpETAIuu WH(POpMAIUU, ONpeIeTICHUSI TOCTOBEPHOCTH
MOJIYYCHHOT'O PE3yNIbTaTa;

CO3/IaHUE YCIIOBUM Ui Pa3BUTHS YMEHHUM MPOEKTHO-WCCIIENOBATEIBCKOM, TBOPYECKOU
JESITETHbHOCTH.

Ha uzyuenue ¢pusuku (0a30BbIi ypOBEHBb) Ha YPOBHE CpeiHEro o011ero o0pa3oBaHus
C Y4€TOM €CTEeCTBEHHO-HAYYHOTO W arpoTeXHOJOTHYecKoro mpoduineit otBomutcs 204
Jaca 3a jiBa rojxa ooyuenusi: B 10 kimacce — 102 gaca (3 waca B Henenmo), B 11 kiracce — 102
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qaca (3 gaca B Henemo). B aTom ciryyae yBenmuuuBaetcsi He MeHee yeM 110 20 4 pe3epBHOe
BpeMs, KOTOPOE HMCHOJB3yeTCA YUHUTEJIEM JJIsl M3YYEeHHsI BONPOCOB, TECHO CBA3AHHBIX C
BbIOpaHHBIM TpodusieM oOydeHUs, U yBEJIWUYMBAETCsA ydyeOHas Harpys3ka, OTBOJMMAasl Ha
U3YYEHUE MEXAHUKH, MOJIEKYJISPHON (PM3HKU U 3IEKTPOJUHAMUKH, 33 CUET PACIIUPEHUS
yuciaa J1a00paTOpHBIX pPabOT MCCIEAOBATEIBCKOTO XapaKTepa M YPOKOB pEIICHMS
KAueCTBEHHBIX U PACUETHBIX 3a/1a4.

[Ipennaraemslii B mporpamme no (u3nKe MepevyeHb Ja0OPATOPHBIX U MPAKTUUECKUX
paboT SABIAETCS PEKOMEHIOBAaHHBIM, YUUTENb JENAET BHIOOpP MPOBEACHUS J1a00paTOPHBIX
paboT U OMBITOB C YYETOM MHJIUBHUIYaTbHBIX OCOOEHHOCTEHN 00yUarouxcsl.

[Ipu wu3yyenun yueOHOro mpeaMera «DuU3MKa» pPeEATU3YETCs BOCIUTATEIIBHBIN
KOMITOHEHT B COOTBETCTBHH C:
Paboueii nporpammoii Bocoutanuss MKOY Kouenésckont COIIT No2

KasieHmapHbIM IIJIAHOM BOCHUTATEIBLHON PaOOTHI

B ypouHoifi u BHEypOUHOH JEATEIBLHOCTH Yy oOydaromuxcs (GopMupyroTcs
yYHUBEpCAJIbHbIE yueOHBbIE NEeUCTBHS B COOTBETCTBUM C I[Iporpammoii (opmupoBanus
yHuBepcabHbIX YueOHbIx nerictBuit MKOY Kouenérckoit COLLT Ne2

(paznen 2.4. OOII COO).



https://school2-koch.edusite.ru/sveden/files/7ea74b0a7c16565a1a7d3b393fbcebc1_0.pdf
https://school2-koch.edusite.ru/sveden/files/f50fb20b795fabd01efc888ca69f3d2e.pdf
https://school2-koch.edusite.ru/sveden/files/9abf3a1dfbac49d2f325b067c1b61bee_0.pdf

COIEPKXAHHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka 1 MeTOAbl HAYYHOI'0 TO3HAHMSA

®dusuka — Hayka o npupoze. Hayunsle MeTobI ITI03HAHUS OKpY Karolero mupa. Poib
HKCIIEPUMEHTA U TEOPUU B MPOLIECCE MO3HAHUS MPUPOIbI. DKCIIEPUMEHT B (PU3HUKE.

MopenupoBanue (uU3MUECKUX SBICHMM U mpoueccoB. HayuHble TUmoTesbl.
duznyeckue 3aKOHbI M TEOpUHM. ['paHUIBI NPUMEHUMOCTH (PUBMYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mecto ¢usuku B GOpMHPOBAHUM COBPEMEHHON HAay4YHOW KapTHUHBI MHUpa, B
[IPAKTUYECKOUN ACATEIBHOCTH JIOIEH.

Jlemoncmpayuu

AmnanoroBsie U HU(PPOBbIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUMKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanunyeckoe nBuxeHHEe. OTHOCUTEIBHOCTh MEXaHUYECKOro JABMKeHUsA. Cucrema
orcyéra. TpaeKkTopus.

Ilepemenienne, CKOpOCTh (CPEIHSs] CKOPOCTh, MTHOBEHHAsA CKOPOCTh) U YCKOPEHUE
MaTepuajJbHOM TOYKM, HUX TNPOEKIUMH HA OCH CHCTeMbl KoopauHar. CloKeHHe
NEPEMEILEHUN U CIIOKEHUE CKOPOCTEN.

PaBHOMepHOE ¥  paBHOYCKOpEHHOE MpsSIMOJuHEHHOe JBkeHue. [ 'paduxu
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUSA, MYyTH U IMEPEMEIICHUS MaTepUalbHOU
TOYKHU OT BPEMEHHU.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO TaICHHUS.

KpuBonmHeitnoe nsuxeHue. J[BHKEHHME MATEPUAIBHOW TOYKM MO OKPYKHOCTH C
IIOCTOSIHHOM IO MOJYJIKO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAsA CKOpocTh. Ilepuon u
yacTtoTta oOpamieHus. LleHTpocTpeMuTensHOe yCKOpEeHuUe.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHHE: CIUIOMETp, IBHKECHUE
CHapsJ10B, LICMIHbIE U PEMEHHBIE NIEPENAYU.

Jlemoncmpayuu

Mopgens cucrembl OTCU€Ta, WIUTIOCTPALMSA KHHEMATHUYECKHX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHMUEM TIPOCTHIX MEXaHU3MOB.

[Taenue Ten B BO3IyXE U B pa3peKEHHOM MMPOCTPAHCTBE.

HaGmronenne paBukeHUss Tena, OpOMIEHHOTO TOJ VYIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

N3mepenne yckopeHus: CBOOOIHOTO TaICHUS.

HanpagneHnne ckopocTr npu ABUKEHUHU 110 OKPYKHOCTH.



Yuenuuecxuii sxcnepumenm, nabopamophule pabomoi

N3ydyeHne HEpaBHOMEPHOTO JABWKEHUS C LEIbI0 ONPEAECIEHHUS MIHOBEHHOU
CKOpOCTH.

UccnenoBanne COOTHONIIEHUS MEXKAY MYTAMH, MPOWJICHHBIMUA TEJIOM 34
MOCJIEIOBATENLHBIE PABHBIE MPOMEKYTKM BPEMEHU NMPHU PABHOYCKOPEHHOM JBHXKEHUH C
Ha4yaJIbHOM CKOPOCTHIO, PABHOM HYIIIO.

N3ydyeHue nBUKEHUS 1IapUKa B BA3KOU JKUIKOCTH.

N3yuenue nBmxeHus Teaa, OPOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[Tpuaunn otHocutenbHOCTH [ammies. Ilepseii 3akoH Herorona. MHepnuanibHbIE
CHUCTEMBI OTCYETA.

Macca tena. Cuna. ITpuHuun cynepno3unuuu cui. Bropoil 3akoH HperoToHa miis
MatepuanibHOM TOUKH. TpeTuii 3akoH HproTOHA /1711 MaTepUaIbHBIX TOYEK.

3akoH BceMupHOro TiaroreHus. Cuna tsokectu. [lepBasg kocMudeckasi CKOpOCTb.

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

Tpenue. Buabr TpeHus (mokosi, ckoyibxeHus1, kaueHus). Cuna tpenus. Cyxoe TpeHue.
Cunia TpeHUsI CKOJbXKEHUS H cuia TpeHus mokos. Koadpdumuent tpenus. Cuna
CONPOTHUBIICHUS MPU IBUKEHUU TEJa B )KUIKOCTH UJIU Ta3e.

[TocTynaTensHOE U BpamaTeabHOE ABMKEHUE a0COIFOTHO TBEPIOTO Tea.

MoOMEHT CHJIBI OTHOCHUTEIBHO OCH BpaiieHus. [linedo cuibl. YcinoBusi paBHOBECHS
TBEPIIOTO TENA.

TexHu4yeckne yCTpOMCTBA M IMPAKTUYECKOE NMPUMEHEHHUE: MOAIINITHUKA, JTBUKECHUEC
VMCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEI.

Bropoii 3akon HeroToHA.

N3smepenue cuil.

CnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAaIIHH.

HesecomocTts. Bec Tena nipu yCKOpeHHOM NOABEME U MAICHUM.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBeCHs TBEPAOro Tena. Buasl paBHOBECHS.

Yuyenuueckuii sxcnepumenm, nabopamoprusie pabomol

N3yuenne nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAKOIIMX B TMPYXKHUHE U
pe3uHOBOM 00pas3Iie, OT ux AehOopMaIiiH.

HccnenoBanue yciioBui paBHOBECHS TBEPAOTO TEJA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akonvt coxpaneHus 6 mexaHuke



Nmnynbc MaTepuallbHOM TOYKHM (Tela), CUCTEMbl MATEpUANIbHBIX TOYEK. VMIynbcC
CWIbl W U3MEHEHUWE UMIIyJbCa TeJld. 3aKOH COXpPaHEHMs HMIyJibca. PeakTuBHOE
JBUYKCHHE.

Pabota cunbl. MOITHOCTD CUJIBL.

Kunernueckass »sHepruss MarepuaibHOol Touku. Teopema 00 U3MEHEHUU
KUHETUYECKOU SHEPTHUU.

[Torennuanbuas sHeprus. lloTeHiuanpHas »HeEprus ynpyro aedopMUpPOBAHHOU
npyxuHsbl. [loTeHUManbHas SHEPrus Teaa BOJIU3U NOBEPXHOCTH 3EMIIH.

[loTeHuanbHble ¥ HENOTEHIMAIbHBIE CHIIBL. CBSI3b pa0OThl HEMOTEHLUAIBHBIX CUJI C
U3MEHEHNEM MEXAaHWYECKOW SHEPruu CHCTEMBI TeNl. 3aKOH COXPaHEHHsS MEXaHHYECKOMN
JHEPIUHU.

Yipyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: BOJOMET, KOMIED,
NPYKUHHBIA MCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoa MOTEHIIMATBLHON YHEPTrUU B KHHETHYECKYIO U 00paTHO.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yyenue abCOMOTHO HEYNPYroro ynapa ¢ MOMOIIbIO JIBYX OJIMHAKOBBIX HUTSHBIX
MasITHUKOB.

UccnenoBanue cBsi3u pabOThl CUIIBI ¢ U3MEHEHHUEM MEXaHHYECKOW SHEpPruM Teja Ha
IIPUMEPE PACTIKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MoJsiekyasipHasi pu3uKa ¥ TEPMOJHMHAMMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHbBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHM U UX OMBITHOE
obocHoBanme. bpoyHoBckoe gBwkenue. Juddysmsa. Xapaktep JIBWKECHHS |
B3aUMOJICMCTBUS YaCTHI] BellecTBa. MOJenn CTPOEHHUSI Ta30B, KUJIKOCTEN U TBEPIABIX TEI
1 O0OBSICHEHHE CBOICTB BEIIECTBA HA OCHOBE 3TUX Mojeneil. Macca u pazmepsl MOJIEKYI.
KonmmuectBo BeniectBa. Iloctossnaass ABorapo.

TemmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lkana temneparyp Llenscus.

Mopens wuzaeanbHoro raza. OCHOBHOE YpaBHEHUE MOJEKYISIPHO-KMHETUYECKOM
TEOPUH HJACANBHOTO Tra3a. AOCONIOTHAs TeMmIlepaTypa Kak Mepa CpelHel KUHETUYEeCKOM
SHEPruU TEIUIOBOrO ABWKEHUS 4dacTul rasa. [llkama temnepatyp KensBuna. ['a30Bbie
3aKkoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akon [lanbroHa. WM3ompoieccel B
UJICATPHOM Ta3€ C MOCTOSTHHBIM KOJIMYECTBOM BemiecTBa. ['paduueckoe mpeacTaBicHUE
M30MPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

TexHudeckue ycTpoilcTBa U MPaKTUYECKOE MPUMEHEHUE: TEPMOMETP, OapOMETp.

Jlemoncmpayuu



OnbIThI, TOKA3bIBAIOIIME AUCKPETHOE CTPOCHHUE BelecTBa, gotorpaduu MOJEKYI
OPraHUYECKUX COCITMHECHUU.

OnpiThl 0 TU(DPYy3UN KUIKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OMBITHI, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEXMOJICKYJISIPHOTO B3aUMOCHCTBUS.

Mopens, WUTIOCTPUPYIOIIAst TPUPOY TABJICHUS ra3a Ha CTEHKH COCy/a.

OMNBIThI, WITIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS UJI€aTbHOTO Ia3a, U30MPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

OmnpeneneHne Macchl BO3jJyXa B KJIACCHOM KOMHATe Ha OCHOBE M3MEpEeHUN 00BhEMa
KOMHATBHI, JJaBJICHUSI U TEMIIEpaTyphl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXy TapaMeTpaMu COCTOSTHUS pa3peskeHHOTro Trasa.

Tema 2. Ocnosvl mepmoouHamuxku

Tepmonunamudeckas cucrema. BHyTpeHHsIs1 2HEprusi TEPMOJAMHAMUYECKOM CUCTEMBI
u crocoObl e€ u3MmeHeHus. KommuecTBo TemioTel W pabora. BHyTpeHHssE sHeprus
OJIHOATOMHOT'O HJICaJIbHOTO ra3a. Bujsl Terionepeaadyu: TEIIONPOBOIHOCTh, KOHBEKIINS,
u3NlydeHue. YaenbHas  TEIUIOEMKOCTh  BemecTBa. KOJIMYECTBO  TEIUIOTHI  MPH
TeIIonepeaaye.

[Tonsitue 06 agmabatHOM mporecce. [lepBriil 3akoH TepmoauHaMuku. [IpuMeHeHue
NEPBOro 3aKOHA TEPMOJUHAMUKH K H30mpoleccaM. ['paduyeckas nHTepIripeTaus padoThl
rasa.

Bropoii 3akon TepmoanHamuku. HeobpaTuMocTs mpoieccoB B MPUPO/IE.

TeroBbie marmuHbl. [IpuHIUMNBL nelicTBUS TeruioBbIX MamuH. [IpeoOpazoBanus
HHEPruu B TEIUIOBbIX MamuHax. KoadduimeHnt noae3Horo qeiCTBUS TEMIOBOW MaITUHBI.
Hukn Kapuo u ero kod3(Q¢uUIMEHT MOJE3HOTO NEWCTBUA. DKOJOTHUYECKUE MPOOIIeMbI
TEIUIOPHEPTeTUKH.

TexHuueckune ycTpoNCTBa M MPAKTUYECKOE NMPUMEHEHHE: JBUTaTellb BHYTPEHHETO
cropaHusi, ObITOBOM XOJIOJAMIBHUK, KOHIAUIIHOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEeHHEH HEPTUU TeJla TPHU COBEPIICHUH PabOTHI: BBUIET MPOOKHU M3
OYTBUIKH TIOJT IEHCTBUEM CKAaTOTO BO3/lyXa, HarpeBaHue »hupa B JaTYHHOU TpyOKe MyTEM
TpeHus (BUIECOJEMOHCTpALIUSA).

N3meHeHne BHYTpEHHEN SHEPTHUH (TeMIIEpaTyphl) Tela NpH TEeIIIoNepeaaye.

OnsIT 110 a1MabaTHOMY PACHTUPEHHUIO BO3yXa (OTBIT C BO3AYITHBIM OTHUBOM ).

Mogenn mnapoBoil TypOWHBI, ABUTATeNsl BHYTPEHHErO CropaHusi, PEaKTHUBHOTO
JBUTATETIS.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusa eeuwjecmea. Pazoevie nepexoovl



[TapooOpazoBanue u KoHaeHcanus. McnapeHue u KumeHue. AOCONIOTHas U
OTHOCUTEJNIbHAsl  BJAXHOCTh BO3AyXa. HacellleHHBIM map. YaenbHas  TEIIOTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUSI OT JIaBJICHUS.

TBépnoe Ttenmo. Kpucramimueckue u amopdHble Tena. AHM30TPOIHUS CBOMCTB
kpuctawioB. Kuakue kpuctamibel. CoBpeMeHHble Marepuanbl. [lnaBmenue wu
KpUCTain3anus. Y aelbHad TeroTta miasieHus. Cyonumanms.

YpaBHeHHE TENIOBOrO OajiaHca.

TexHuueckne yCTpoUCTBA U MPAKTUUECKOE MMPUMEHEHHE: TUTPOMETP U IMICUXPOMETD,

KaJJOpUMCTP, TCXHOJIOTHUHU IIOJIYUCHHA COBPECMCHHBIX MATCPHUAJIOB, B TOM YHCIIC
HaHOMATCPHUaAJIOB,  HAHOTCXHOJIOTUHU.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX TAPOB.

Kunenue npu noHM>KEHHOM JJaBJICHUU.

CrniocoObl u3MepeHus BIaXHOCTH.

HaGmronenre HarpeBaHus U MJIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.
JleMoHCTpaIus KpUCTaioB.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomel

N3mepeHre OTHOCUTENbHOM BIQXKHOCTH BO3/1yXa.

Paznen 4. JiaekTpoguHaMHuKa

Tema 1. dnekmpocmamuxa

DnekTpu3auus Tel. OJIEKTpUuueckud 3apsn. JlBa BuAa AIEKTPUUYECKHUX 3apsoB.
[IpoBOAHUKH, IHUAJIEKTPUKUA W TOIYNPOBOJHUKU. 3aKOH COXPAHEHUS AIIEKTPUUYECKOTO
3apsaa.

B3anmopeiictBue 3apsgoB. 3akoH Kynona. TouyedHbll 3JIEKTpUYECKHI 3apsi.
Onektpuueckoe noje. Hanpsk€HHOCTh anekTpuyeckoro mnojisa. [IpuHuun cynepno3uuuu
ANEKTPUUYECKUX MoJel. JIMHUM Hanpsy)KEHHOCTH 3JIEKTPUYECKOTO TOJIS.

Pabora cun snekrpocratuyeckoro mojs. Ilotenmuan. Pa3HocTh MOTEHIIMAIOB.
[IpoBOOHMKM U  AWDNEKTPUKA B  JJIEKTPOCTATHYECKOM 1mone. Jludnekrpudeckas
MIPOHULIAEMOCTb.

OnektpoéMkocTh. KonpmeHcaTop. DNEeKTpOEMKOCTh IUIOCKOTO  KOHJEHCATOpa.
DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

TexHuueckue  yCTPOWCTBA M MPAKTUYECKOE  IMPUMEHEHHUE:  JJIEKTPOCKOI,
AIEKTPOMETP, JIEKTPOCTATUYECKAS 3aIMTA, 3a3€MJICHUE JIEKTPONPUOOPOB, KOHIAEHCATOD,
KOMMPOBAJIbHBIN anapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHIUIT IEUCTBUS 3IEKTPOMETPA.

B3anmopelicTBre HaNEKTPU30BaHHBIX TEN.

DIIEKTPUUYECKOE TTOJIE 3APSIKEHHBIX TEIL.

[TIpoBOHMKH B 3IEKTPOCTATUYECKOM IIOJIE.
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DIIEKTPOCTATUYECKAS 3AIIUTA.

JIM3IEKTPUKH B SJIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTh DJJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCAaTOpa OT IUIOWIAAN IIJIACTHH,
PacCTOSIHUA MEXIY HUMH U AUAIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHIEHCATOpa.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

N3mepenne 3nekTpo€MKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 3nekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DJIEKTPUUYECKU TOK. YCJIOBHUSL CYIIECTBOBAHUS AJIEKTPUUYECKOrO TOKA. VMICTOUHHMKH
Toka. Cuita Toka. [IoCTOSIHHBIN TOK.

Hanpsixenne. 3akon Oma i1 yyacTka LEeTnu.

DJIEKTPUUYECKOE  COMPOTHUBJIEHHE.  YJIEIbHOE  CONPOTHUBICHHUE  BEUIECTBA.
[TocnenoBaTenbHOE, MapalieIbHOE, CMEIIAHHOE COSTMHEHNE MPOBOIHUKOB.

Pabora snexktpudeckoro Toka. 3akoH [[xoyns—JIenia. MOITHOCT 3JIEKTPUUECKOTO
TOKA.

DNIEKTPOABWKYIASI CUJIa M BHYTPEHHEE CONMPOTHBICHHWE HMCTOYHUKA TOKAa. 3aKOH
OmMa 17151 Mo THOM (3aMKHYTOM ) AieKTpruueckoi nenu. KopoTkoe 3aMbikaHue.

DJIEKTPOHHAsT TPOBOJAUMOCTh TBEPABIX METAUIOB. 3aBUCHUMOCTb COINPOTUBIICHUSA
METAJJIOB OT Temnepatypbl. CBEpXIPOBOJUMOCTD.

DNeKTpUYeCcKuid TOK B BakyyMe. CBOKCTBA JIEKTPOHHBIX MTYYKOB.

[MonympoBoguuku. CoOCTBEHHAss M MPUMECHAs! MPOBOJMUMOCTb MOTYIPOBOIHUKOB.
CaoticTBa p—Nn-niepexoza. [loaynpoBoiHUKOBBIE TPUOOPHI.

DNEeKTpUUYECKU TOK B pacTBOPAX M pacIulaBax AJIEKTPOIHUTOB. DIEKTPOIUTHYECKAS
JYCCOLMAIUsl. DIECKTPOJIU3.

OnekTpuueckuii Tok B razax. CamMoOCTOSTEIbHBIA M HECAMOCTOSATEIBHBIA pa3psil.
Monnus. [1na3ma.

TexHuueckne ycTpoMCTBAa M MPAKTUYECKOE MPUMEHEHUE: aMIEPMETP, BOJIBTMETP,
peocTar, UCTOYHHKU TOKa, BJIEKTPOHArpeBaTENIbHBIE MPUOOPHI, IEKTPOOCBETUTEIbHBIC
pUOOPHI, TEPMOMETP COTPOTUBIICHUS, BAKYYMHBIN U0, TEPMUCTOPHI U (POTOPE3UCTOPHI,
MOJIYIIPOBOAHUKOBBINA THO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3Mepenune CUitbl TOKa U HaNpPsIKEHUS.

3aBUCUMOCTb CONMPOTHUBIICHUS LUJIUHIPUYECKUX MPOBOJHUKOB OT JIMHBI, IOHIAAN
MOIIEPEYHOr0 CEYEHHS U MaTepHUaa.

CwmenianHoe COeIMHEHUE MTPOBOHUKOB.

[Ipamoe  wm3MepeHue  smekTpoABHKylen  cwibl.  KopoTrkoe — 3aMbIKaHue
rajJbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCHUMOCTH COMPOTUBIICHUS] METAJUIOB OT TEMIEPATYPHI.

[TpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psil U MPOBOJIUMOCTb BO3yXa.
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OAHOCTOPOHHSS MTPOBOANMOCTD AHOAA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

H3y4eHne CMENIaHHOTO COSMHEHHS PE3UCTOPOB.

W3mepeHne SIEKTPOABMKYIIEH CHIBI HCTOYHMKA TOKA W €ro BHYTPEHHETO
COTIPOTUBIICHHUS.

HaGmtonenue snekTposusa.

MexknpeaMeTHbIe CBA3H

N3zydenne kypca pusuku 6a3oBoro ypoBHs B 10 Kjacce OCyHIECTBIAETCSA C YUETOM
COJIEPKATENBHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTHKH, OWOJIOTHH, XUMHH,
reorpauy ¥ TEXHOJIOTHH.

Mesicnpeomemmvie nousimusi, CBSI3aHHBIE C U3YYCHHEM METO/I0B HAyYHOTO TIO3HAHUS:
SIBIICHUE, HAYYHBINA (aKT, TUMIOTE3a, (PU3MUecKas BEIMUMHA, 3aKOH, TCOPHsl, HAOII0IeHUE,
AKCIIEPUMEHT, MOJICTMPOBAHKE, MOJIEIh, H3MEPEHHE.

Mamemamuka: pelieHue CHCTEMbl ypaBHEHWH, NUHEWHas (QyHKIus, mapabdona,
rurnepboia, X rpa@uKu U CBOMCTBA, TPUTOHOMETpHUYECKHe (DYHKIMU: CHHYC, KOCHHYC,
TAaHT€HC, KOTAaHTeHC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl H UX
MPOEKITUU Ha OCH KOOPJIMHAT, CII0’)KEHUE BEKTOPOB.

Buonoeus: MexaHWUYECKOe JBW)KCHHE B IKUBOW mpupozae, auddysus, ocMoc,
TETUIOOOMEH JKHMBBIX OpPraHWU3MOB (BHJBI TEIUIONEpEaayd, TEIJIOBOE pPaBHOBECHE),
AIEKTPUUECKHE SIBJICHHS B )KHBOU MPUPO/IE.

Xumus: ITUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb
BEIIECTBA, MOJISIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TeJ, >KUIKOCTEH U Ta30B,
AIIEKTPUUECKHE CBOMCTBA METAIIJIOB, SJIEKTPOJIUTAYECKAS TUCCOIMAIINS, TAIbBAaHHUKA.

T'eoepaghusi: BIaXXHOCTB BO3/1yXa, BETPBI, 0apoOMeTp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHHE [BIKCHUNU C HCIOJNH30BAHUEM MEXaHU3MOB, YUYET
TPEHHs] B TEXHUKE, MOMIIUIHUKH, HWCIOJIb30BAHUE 3aKOHA COXPAHEHUS HUMITYIIbca B
TEXHUKE (pakeTa, BOJOMET W JpyTHe), JABUTAaTeIh BHYTPEHHErO CropaHus, MapoBas
TypOuHa, OBITOBOM XOJIOAWJIBHHUK, KOHIUIIMOHEP, TEXHOJOTUU TOJYYSHHUS COBPEMEHHBIX
MaTepralioB, B TOM YHWCJIE HAHOMATEpPUAJIOB, U HAHOTEXHOJOTHH, DJIEKTPOCTATHYECKas
3aluTa, 3a3eMJIeHUE 3IIEKTPOIIPHOOPOB, KCEpOKC, CTpYWHBIN IPUHTED,
AIIEKTPOHATPEBATENIbHBIE TPUOOPHI, AIEKTPOOCBETUTEIbHBIC TPUOOPHI, TAIbBAHUKA.

11 KIIACC

Pa3znen 4. DinekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmpomacHUMHAA UHOYKUUA

[TocTossHHBIE MarHuThl. B3anMojeiicTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHOE MoJe.
Bextop marnutHONW uHAyKuuu. [IpuHOMND Ccynepno3uuyMM MarHWTHBIX noJie. JIlunuwm
MarHuTHOM WHAYKIMHU. KapThuHa JHHWA MArHUTHOM WHIYKIMH TIOJS ITOCTOSIHHBIX
Mar"HuToB.
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MarHuTHOEe 1OJIE MPOBOJHMKA C TOKOM. KapTuHa JIMHWUN WMHOYKIMH MarHUTHOTO
TIOJIS1 JUIMHHOTO MPSIMOTr0 POBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOI'O IIPOBOJHHKA, KATYIIKH C
ToKOM. OnbIT Dpcrena. BzanmoneicTBue MpoOBOAHUKOB C TOKOM.

Cuna AMnepa, €€ MOyJIb U HaIPaBJICHUE.

Cuna Jlopenua, e€ Moaynb W HampaBieHHE. [[BH>KeHUE 3aps>KEHHOM 4YacTUIbI B
OJIHOPOJTHOM MarHuTHOM noJie. Pabora cumbl Jlopenna.

SIBiieHME DIEKTPOMArHUTHOM HMHAYKUMHU. IIOTOK BEKTOpa MarHUTHONW MHAYKLIMH.
DNEKTpOABWKYIIAs CUJIA MHIYKIMHU. 3aAKOH AJIEKTPOMAarHuTHOM MHAYKIMU Papajes.

BuxpeBoe anexkTpuyeckoe nose. DIEKTPOABUKYILAs CHJIa UHAYKIHUHA B IPOBOJHUKE,
JBHKYIIEMCS MOCTYIATEIbHO B OJHOPOJJHOM MarHMTHOM IOJIE.

ITpaBuno Jlenua.

NHIyKTUBHOCTS. SBnenne CaMOMHIYKIIHUH. DNeKTpOoABWKYLIAs cuia
CaMOMHIYKIIHMH.

DOHeprusi MArHUTHOTO TOJIL KATYIIKHA C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuueckne ycTpoOWCTBA M MPAKTUYECKOE IMPUMEHEHHUE: MOCTOSHHBIE MArHUTHI,
AIEKTPOMArHUThI, JIEKTPOJBUIaTElb, YCKOPUTEIN AIEMEHTAPHBIX YaCTHIL], THAYKIMOHHAS
neyb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIvHUM MHAYKIIMY MAarHUTHOTO TIOJISL.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JeiictBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

SIBneHnE 3EKTPOMArHUTHON UHAYKIIUH.

[TpaBuiio Jlenna.

3aBUCUMOCTh 3JIEKTPOABMIKYIIEH CWIBI HWHAYKIUH OT CKOPOCTH HW3MEHEHUs
MAarHUTHOTO MOTOKA.

SIBieHre CaMOMHIYKIIHUH.

Yuenuueckuii sxcnepumenm, iabopamoprsie pabomol

N3ydeHnre MarHuTHOTO IOJIs1 KATYIIKHU C TOKOM.

NccenenoBanne nevcTBUS MOCTOSHHOIO MarHuTa Ha PaMKy ¢ TOKOM.

NccenenoBanue sBIEHUA dJIEKTPOMAarHUTHOW MHIYKIUH.

Pazgea 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHuUmHble KoJ1€0aHus

Konebarenpnas cuctema. CBoOOAHBIE MEXaHWYECKHE KoyieOaHUs. ['apMOHHUYECKHE
konebanusd. Ilepuon, vactora, amruntyna u (asza konebanuil. IIpyXKUHHBIA MasITHUK.
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MartemMaTuyeckuii MasiTHUK. YpaBHEHUE TapMOHUYECKUX Kosiebanui. IlpeBpamnieHue
SHEPIUM MPU FrAPMOHUYECKUX KOJICOAHUSX.

KonebarenpHbiit koHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KoJieOaHUs B UACATHLHOM
KOJIe0aTeIbHOM KOHTYpE. AHAJIOTHS MEXKIYy MEXaHWYECKUMHU U DJIEKTPOMArHUTHBIMU
koneOanusimu. Popmyna TomcoHa. 3aKOH COXpaHEHUS DBHEPrMM B HUACAIBHOM
KoJie0aTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyXalMUX KojeOaHUsIX. BbIHYXIEHHbIE MEXaHUYECKHE
Kosebanus. Pezonanc. BeiHyXA€HHbIE 371€KTPOMATrHUTHBIE KOJIEOAHUS.

Ilepemennbiii TOK. CHHYCOMIANBHBIN MEPEMEHHBIA TOK. MOIIHOCTh NEPEMEHHOTO
TOKAa. AMIUIMTYTHOE U ACHUCTBYIOIIEEC 3HAUEHUE CUJIbI TOKA U HAPSIKEHUS.

Tpaucdopmatop. [IpousBoacTBo, nepeaada u NOTpeOICHUE dIEKTPUUECKON SJHEPTHUH.
DKOJIOTUYECKHE PUCKH MPHU MPOU3BOJCTBE IIEKTPOdIHEpruu. KynabTypa HCNOIb30BaHUA
AIEKTPOIHEPTUH B TIOBCEIHEBHOM KU3HU.

TexHuueckne yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHUE: BJEKTPUUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOT0 TOKA, TUHUU IJIEKTPOIEPEaAY.

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB  KoJyieOaTeNbHOW  CHUCTEMbl  (MPYKUHHBIA — WJIU
MaTeMaTHYECKUU MasiTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHui.

HccnenoBanne CBONCTB BBIHYKICHHBIX KOJICOAHUH.

HaGmonenue pe3onanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuinorpaMMsl  (3aBUCUMOCTH CWJIBL TOKa W HAlpsKEHHsT OT BPEMEHHU) IS
AIEKTPOMArHUTHBIX KOJICOAHHIA.

Pesonanc mnpu  mocinenoBaTEIbHOM — COEAMHEHUUM  PE3UCTOpA,  KATYIIKU
MHIYKTUBHOCTH U KOHJIEHCATOPA.

Mogenb JIMHUY 3JIEKTPONEPEIayn.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

HccnenoBanne 3aBUCMMOCTH MEPHOJa MalbIX KOJE€OAHUW Tpy3a HA HUTH OT JJIMHBI
HUTHU U MACCHhI Tpy3a.

HccnenoBanne nepeMEHHOTO TOKA B LENHM M3 IOCIEIOBATENIBHO COEOUHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbIE G0TIHbL

Mexannueckue  BOJIHBIL, yciioBus — pacnpoctpaHenus. Ilepuon.  Ckopocthb
pactpocTpaHeHHs U JUIHA BOJHBL [lomepeunsie u mpoaonbHbIe BoHBI. UHTEphepeHius
1 AU paKivs MEXaHUIeCKUX BOJTH.

3Byk. CxopocThb 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHbIE BOJIHBL. YCJIOBUSl M3JIYyYEHHsS] DJEKTPOMArHUTHBIX BOJH.
B3aumnas opuentamusi BektopoB E, B, V B snexkrpomarnutHoll BosnHe. CBolicTBa

14



AJIEKTPOMArHUTHBIX BOJH: OTpPaX€HHE, MPEIOMIICHUE, TMOoJspu3anus, gudpakius,
unrepdepennus. CKOpoCTh MEKTPOMATHUTHBIX BOJIH.

[IIkana 3JIeKTPOMArHUTHBIX BOJIH. [[puMeHEHNE 3IEKTPOMAarHuTHBIX BOJIH B TEXHUKE
U OBITY.

[TpuHIMIIBI paIUOCBA3U U TeIeBUACHU. Pagnonokanys.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEH CPEIbI.

TexHuueckue  yCTpOHMCTBA M MPAKTUYECKOE  MPUMEHCHHE:  MY3bIKaJIbHbBIC
WHCTPYMEHTHI, VYJIbTPa3BYKOBas JMArHOCTMKAa B TEXHUKE W MEIULMHE, panap,
paguonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTPaHEHHE MOMEPEUHBIX U TIPOIOTHHBIX BOJIH.

Kone6mromeecst Tes10 kKak HCTOYHUK 3BYKA.

HaGmronenne otpakeHus ¥ MpesioMIICHUST MEXaHUYECKUX BOJIH.

HaGmonenue natepdepeniinuu u 1upakiu MEXaHMIECKUX BOJIH.

3BYKOBOHM PE30HAHC.

HaGmronenne cBs3uM TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOW M 4acCTOTOMU
KoJeOaHui.

HccnenoBanne CBONCTB 3JICKTPOMArHUTHBIX BOJIH: OTPaKEHUE, MPEIOMIIECHHUE,
noJisipu3anus, 1udpakius, tHTephepeHIus.

Tema 3. Onmuxka

I'eomerpuueckas onrtuka. [IpsmMoiiMHEHHOE pacpOCTpaHEHUE CBETA B OJHOPOIHOU
cpene. Jlyd ceera. ToueyHblli HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbBI OTpaxkeHus cBeTa. [locTpoeHne n3o0paxxeHuil B MIOCKOM
3epKale.

[Ipenomnenue cBeTa. 3aKOHBI MpEIOMIICHUS CcBeTa. AOCOTIOTHBIM TOKa3aTelb
npenomiieHus. [lomHoe BHyTpeHHEe oTpaxkeHue. [IpenenbHblil yroyl HOJIHOTO BHYTPEHHETO
OTPAXKEHUS.

Hucniepcus cBeta. CrioxHBIN cocTaB O6esoro cBera. L[perT.

CobOuparomue u pacceuBarIue JUH3BL. ToHKas nuH3a. DPOKYCHOE pacCTOSHUE H
omnTUYEeCKas cuja TOHKOW JuH3BL [locTpoeHne wu300pakeHUd B COOMpAIONINX U
pacceuBaronX JuH3ax. PopMyra TOHKOU JUH3BL. Y BEJIMYECHUE, 1aBAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBas ontuka. HMatepdepennus cBera. KorepeHTHble HCTOYHHMKH. Y CIOBHS
HAOJIOICHUST MaKCHMYMOB W MHHHUMYMOB B HWHTEPPEPEHIIMOHHONW KapTHHE OT JABYX
cuH(pa3HBIX KOTE€PEHTHBIX HCTOYHHUKOB.

Hudpakuus cBeta. JudpaximoHHas peméTka. YClIOBUE HAOIIONCHHS TIaBHBIX
MaKCMMYMOB TpH MaJICHU MOHOXPOMATUYECKOT0 CBETa HAa TU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuszaums ceera.
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TexHuveckue yCTpoMCcTBa U MPAKTUUECKOE MPUMEHEHHUE: OYKH, JIyma, (poToarnrmapar,
MPOCKIMOHHBIA amnmnapaTr, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS OINTHKA, NU(PpPaKIHOHHAS
peleTKa, MOJAPOU.

Jlemoncmpayuu

[IpsamonrHEHOE pacIpOCTPaHEHUE, OTPAKEHNUE U TIPETOMIICHHE cBeTa. ONTHYeCKHe
npuOopBbI.

IlonHOE BHYyTpeHHEE OTpakeHue. Mozenb CBETOBOA.

HccnenoBanue cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKpOCKOIa, TEIECKOIA.

HaGmonenue nntepdepeHum crera.

HaGmonenue nudpakuuu ceera.

HaGmonenue nucnepcuu cBera.

[Tonydyenue cekTpa ¢ TOMOUIBIO TPU3MBI.

[TonyueHnue cniekTpa ¢ MOMONILIO0 TUPPAKIIMOHHON PEIIETKH.

HaGmonenue noisipu3anuu cBeTa.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomel

N3mepenue nokazaresns NpeJoMIICHUS CTEKJIa.

UccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

HaGmonenue nucnepcuu cBera.

Pazngen 6. OcHOBBI CTIENMAJIBHON TEOPUU OTHOCUTEIbHOCTH

I'panuubpl OPUMEHUMOCTH KJIAaCCMYECKOM MexaHuku. IlocTynaTtel crenuaibHOU
T€OPUU OTHOCUTEILHOCTH: MHBAPUAHTHOCTh MOAYJI CKOPOCTH CBETA B BaKyyMe, IIPUHITUII
OTHOCHTEIBLHOCTH DUHIITEHHA.

OTHOCHUTEIBLHOCTH OTHOBPEMEHHOCTHU. 3aMeJICHHE BPEMEHH U COKPAILICHUE JIJTHHBI.

DHEPrus 1 UMNYJIbC PEISATUBUCTCKON YACTUIIBI.

CBsI3b MaccChl C SHEPTUEN U UMITYJIbCOM PEJISITUBUCTCKON YaCTUIIbI. DHEPTHUS TTOKOS.

Pazgen 7. KBanToBas pusuka

Tema 1. Dnemenmul KBAHMOBOU ONMUKU

®oronsl. @opmyna [lnanka cBa3u sHEepruM (PoTOHA C €ro YacTOTOW. DHEPrus H
UMITYJIbC (POTOHA.

OtkpeiTie u wuccrnenoBanue Qoroddpdexra. Ombitel A. I'. CromeroBa. 3akoHbI
dororddexra. VYpaaenwe OuHmTeiHA I doTodddekra. «KpacHas rTpaHHUIA»
doToarddexra.

JHlaBnenue ceeta. OnbiTer [1. H. JIeGenena.

XHUMUYECKOE JEUCTBUE CBETA.

TexHuueckwe  yCTpoWicTBAa ¥ TPAKTUYECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboTogaTuuk, coHeYHas OaTapes, CBETOIUOI.

Jlemoncmpayuu
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®otor(peKT Ha YyCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEUIHETO (oTod(Pdekra.

Cseronuon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mogens artoma Tomcona. OmbiTel Pesepdopna mo paccessHuro o -4acTHIIL.
[InaneTtapnas moznens atoma. [loctynatel bopa. M3nyuenue u nornomienre (GoToHOB npu
Iepexo/Ie aTOMa ¢ OJHOI'0 YPOBHSI SHEPIUM Ha Apyrou. Bunabl cnektpoB. CeKkTp ypoBHEM
SHEPIruM aTomMa BOAOPOAA.

BonHoBeie cBoiictBa wyactuil. BomHbl ae bpoina. KopnyckynsipHO-BOJIHOBOMW
Tyali3M.

CrnoHTaHHOE U BBIHYXJECHHOE U3JTyUYEHHE.

TexHuueckue yCTpPOWCTBA M MPAKTUUYECKOE MNPUMEHEHHUE: CHEKTPAJIbHbIA aHaIu3
(CIEKTPOCKOIT), J1a3ep, KBAHTOBBIH KOMITHIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopaa.

Ornpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmtoneHne muHeMYaThIX CIEKTPOB H3TyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

HaGmronenne muHevaToro cekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI,  JTOKA3bIBAIOIIME  CIOXKHOCTh  CTpoeHus  sapa. OTkpeiThe
paanoaktuBHOCTH. OmbITel Pesepdopna mo ompeneneHuio cocTtaBa pagrdoaKTHBHOTO
uznyuenus. CpoiicTBa anbda-, Oera-, raMMa-u3iydeHus. BrnusHue paanoakTUBHOCTH Ha
KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA U HelTpoHa. HykionHnas monens siapa ['eiizenOepra—liBaneHko.
3apsn saapa. MaccoBoe uuciio sapa. M30Tormsl.

Anbda-pacman. DIEKTpPOHHBIM M TMO3UTPOHHBINA Oera-pacman. ['amma-usmydeHue.
3aKOH paJIMOAKTUBHOTO pacnaja.

DHeprusi CBSI3M HYKJIOHOB B sifipe. Snepubie cuibl. Jlepext macchl siapa.

SAnepHble peakuuu. Jlenenue u CUHTE3 SI€P.

Snepubrit peaktop. Tepmosinepubliii cuaTe3. [[poOreMbl ¥ MEPCHEKTUBHI SACPHOMN
AHEPIreTUKU. DKOJIOTUYECKUE ACTIEKThI SIACPHON SHEPTETUKH.

DOneMeHTapHble YacTUlibl. OTKPBITHUE TO3UTPOHA.

Mertoasl HaOJIIOACHUS U PETUCTPAIIUHU DIIEMEHTAPHBIX YaCTHII.

dyHIaMeHTaJIbHbIE B3auMoAeicTBUS. EAMHCTBO (hU3nyecKoil KapTUHBI MUpAa.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHUE: JO3MMETP, Kamepa
Buiibcona, siaepHblil peakTop, aToMHas 0oMo0a.

Jlemoncmpayuu
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Cu€TurK MOHU3UPYIOIIHNX YACTHII.
Yuenuueckuii sxcnepumenm, rabopamopmuvie pabomul
HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (hoTorpadusim).

Pasznen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3IUKH

Oranbl pa3BUTUSA ACTPOHOMHUHU. [IpHKIagHOE W MHPOBO33PEHUYECKOE 3HAUYCHUE
ACTPOHOMHMH.

Bun 3Bé3nnoro neba. Co3Be3nusi, sipkue 3BE3/1bl, IIaHEThl, UX BUIUMOE ABUKEHHE.

Conneynas cucrema.

Connue. Conneunass akTuBHOCTh. VMctounuk sHeprun ConHua u 3BE31. 3BE3/ABI, UX
OCHOBHBIE XapaKTEpPHUCTUKU. /lmarpamMmma «CHEKTPaJIbHBIA KJIACC — CBETUMOCTB». 3BE3BI
TJIABHOM IMOCJHEA0BATENBHOCTH. 3aBUCUMOCTbh «Macca — CBETUMOCTB)» ISl 3BE3]] IIaBHOM
NOCJIEIOBATENIBHOCTH. BHYyTpeHHee cTtpoeHue 3BE3n. COBpPEMEHHBIE MPEACTABICHUS O
MPOUCXO0XKACHUHU U 3BOIIONMK COJHIA U 3BE3/T. DTAIlbl AKU3HU 3BE3.

Mueunsiii [IyTs — Hama [Nanaktuka. [Tonoxxenue u asuxxenue ComHia B ['anakTuke.
Tunel ranakTuk. PaguoranakTuky U KBa3zapbl. YEpHBIE ABIPHI B Spax TAJIAKTUK.

Bcenennas. Pacuiupenue Beenennoit. 3akon Xa66ina. Pazoeranue ranaktuk. Teopus
bosbmioro B3peiBa. PenukroBoe usnydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnnie mpo6iieMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HaGmionenust HEBOOPYKEHHBIM TJIa30M C  HCIOJIB30BAHUEM  KOMITBIOTEPHBIX
NPWIOXKEHUH ISl OTpe/ieNieHUs MOJIOKEHUsI HEOECHBIX 0OBbEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be311s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBIL.

Ha6monenus B Teneckon JIyasl, mianet, Miteanoro IlyTwu.

O600maromnee MOBTOPEeHUE

Ponbs ¢u3ukm u acTpOHOMUH B DKOHOMUYECKOH, TEXHOJOTUYECKOM, COMAIbLHOU U
ATUYECKON cdepax AEsATEIBHOCTH YEIOBEKa, POJIb M MECTO (PU3MKH M aCTPOHOMHHU B
COBPEMEHHOW HAy4YHOW KapTHHE MHpPA, POJb (PU3NYECKOW Teopuud B (POpMUPOBAHUU
MpeACTaBlIeHUd O (U3MYECKON KapTUHE MHpa, MECTO (PU3UYECKONW KApTHHBI MHUpa B
o0IIeM psiZly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX [TPEICTABICHHUM O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢pusuku 6azoBoro ypoBHs B 11 kiacce ocymiecTBisercs ¢ yu€Tom
COJIepKaTeNbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMu MaTeMaTHKH, OMOJOTUM, XUMUH,
reorpaduu U TEXHOJOTHH.

Meorcnpeomemmnule nonsimusi, CBSI3aHHBIE C U3yYEHHEM METOJI0B HAyYHOI'O ITO3HAHHUS:
SBJICHHUE, HAYYHBIN (PakT, rurote3a, pu3ndeckas BEIUMUNHA, 3aKOH, TEOpHs, HAOIOIeHHE,
DKCIEPUMEHT, MOACIMPOBAHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuka: penieHUEe CUCTEMbl ypaBHEHUI, TPUTOHOMETPUYECKHE (YHKLUHU:
CUHYC, KOCHUHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOKIECTBO,
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BEKTOpbl M HUX IPOCKIMU HA OCU KOOPAUHAT, CJIOXKEHUE BEKTOPOB, MPOU3BOIHBIC
ANIEMEHTAPHBIX (DYHKIUH, MpU3HAKU MOAOOUS TPEYroJbHUKOB, ONpEEICHUE IUIOUIaau
IJIOCKUX (puryp u 00b€ma Ted.

buonozus: snekrpuyeckue sIBICHUS B )KMBOW MPHUPOAE, KoJeOaTebHbIE IBUKEHUS B
YKUBOW IPUPOJIE, ONITUYECKUE SBJICHUS B )XUBOM NPUPOJE, NEUCTBUE palhallii HA KUBBIC
OpraHu3MBl.

Xumus: CTPOCHHE aTOMOB U MOJIEKYJI, KPUCTA/UIMYECKass CTPYKTypa TBEPIABIX TEll,
MEXaHU3MbI 00pa30BaHUs KPUCTAJUIMYECKON pEeIETKY, CIEKTPaIbHBIA aHAIHU3.

l'eocpaghus: mMarHUTHBIE TONtOCA 3€MJIM, 3aJI€KU MAarHUTHBIX pPYZH, (POTOChEMKA
36MHOM NIOBEPXHOCTH, NPEICKA3aAHUE 3€MIICTPACCHUN.

Texnonocua: ~ JTMHUM  DIIEKTpOIlEpenad, T[EHEpaTop  IIEPEMEHHOr0  TOKa,
JJIEKTPOJABUIaTEb, UHAYKIIMOHHAs I1€Yb, pajap, paauoONpUEMHUK, TEJIEBU30p, aHTCHHA,
tenegon, CBY-neub, pOEKIIMOHHBIN anmapar, BOJOKOHHAs! ONTUKA, COJIHEUHas OaTapes.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHoro npeamera «Pus3ukay Ha YpOBHE CpeIHEro o01iero oopa3oBaHus
(6a30BbIll  YpOBEHb) JOHKHO OOECHEYUTh JOCTHKEHUE CICAYIOMMUX JIMYHOCTHBIX,
METaIpeJIMETHBIX B MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIBTATOB.

JINYHOCTHBIE PE3YJIBTATDI

JInuHOCTHBIE pE3yNbTaThl OCBOEHUsI ydeOHOro mnpenmera «Dusnuka» TOKHBI
OTpaxaTb ~ TOTOBHOCTh U  CIOCOOHOCTh  OOYYarOIIMXCS  PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH MO3UIMEN TUYHOCTH, CUCTEMON IIEHHOCTHBIX OPUEHTAIIHH,
MO3UTUBHBIX BHYTPEHHUX YOEKIEHUM, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IEHHOCTSIM
POCCUHCKOTO OOIIECTBa, PaCIIUPEHUE >XKU3HEHHOTO OIbITa W OMbITa JEATCIBHOCTH B
MPOIECCE peaii3allii OCHOBHBIX HANpPaBJICHUW BOCMHUTATEIBHOW MESITEIbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpa’KaaHCKOr0 BOCIMTAHUA:

c(hOpMUPOBAHHOCTh TPaXJTAHCKOW TMO3UIIUM OOYydYaroIIerocsi Kak aKTHBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUNUCKOTO OOIIECTBa;

IPUHSATHE TPaAULIMOHHBIX 00IIEYeTOBEYECKUX T'YMaHUCTUYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYHO [IEATEJIbBHOCTh B HMHTEpEcax TIPakJIaHCKOTO
o0IIecTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNy;

YMEHUE B3aUMOJECHCTBOBATh C COLMAJIbHBIMU MHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKIIUSAMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTh POCCUUCKON I'paKIaHCKON UACHTUYHOCTH, TATPUOTH3MA;

LEHHOCTHOE OTHOIIEHUE K FOCYJIapCTBEHHBIM CUMBOJIAM, JOCTHUKEHUSM POCCUINCKHUX
Y4EHBIX B 001aCTH (PU3UKH U TEXHUKH,

3) TyXOBHO-HPABCTBEHHOI'0 BOCTINTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUECKOTO IMMOBEICHUS;

CIIOCOOHOCTh ~ OIIGHMBATh CHUTYallMI0 W TPHHUMATh OCO3HAHHBIC PEIICHWUS,
OpPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTHM, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTH4eCKOr0 BOCTIUTAHUSI:

ACTETHYECKOE OTHOIIEHWE K MHPY, BKIIOUYAsl OSCTETUKY HAy4dHOTO TBOPYECTBA,
MpUCYIIETo (PU3NYECKON HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUSI:
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MHTEpEC K pa3nuyHbIM chepaMm NpoPecCHOHANBHON AEATEIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PUM3MKOW U TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIN BBIOOp Oyayiiei
npoeccuu 1 peann30BbIBaTH COOCTBEHHBIC KU3HECHHBIC TUIAHBI,

TOTOBHOCTB U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00J1aCTU (PU3UKHU
Ha TPOTSDKEHUU BCEH JKU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpMUPOBAHHOCTH IKOJOTHUECKON KYJIBTYPHI, OCO3HAHUE TIIOOATFHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

IUIAHUPOBAHUE M OCYIIECTBICHUE JACUCTBUM B OKPYXKAIOWIEHW CpEle Ha OCHOBE
3HAHUS [eJIel yCTONYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

pacliipeHne OMbITa JEATEIBHOCTH JKOJOTHYECKOW HAMpaBICHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAHUH 10 (U3HKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

chOpMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (HU3MUECKON HAYKH;

OCO3HAaHUE IIEHHOCTH HAyYHOH NEeSATEIbHOCTH, TOTOBHOCTh B IPOIECCE H3YYCHUS
(U3MKH OCYIIECTBISITH MPOSKTHYIO U UCCIIEIOBATENLCKYIO IEATEITbHOCTh WHANBUIYATHHO
U B TpYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue qelcTBU:

CaMOCTOSITEILHO (POPMYTHUPOBATh U aKTYaJIM3UPOBATh MPOOIEMY, paccCMaTpPUBATh €€
BCECTOPOHHE;

ONPEAEIATD LEJIH ACATSIIBHOCTH, 3a7aBaTh MapaMETPhl U KPUTEPUHU UX JOCTUKCHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH W TIPOTHBOPEUYUS B pacCMaTpUBAEMBIX (PU3MUECKUX
SIBIICHUSX,

pa3pabarbiBaTh IUIaH peEIICHHs MPoOJeMbl C YYETOM aHalM3a HMEIOIIUXCS
MaTEepUATBHBIX U HEMATEPHUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JICSATECIBHOCTh, OILICHUBATh COOTBETCTBUE pE3YJIbTAaTOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;

KOOPJAMHUPOBATh W BBINOJHATH PabOTy B YCIOBHSX PEAIHHOTO, BHPTYaIbHOTO MU
KOMOMHHPOBAHHOTO B3aWMOJICHCTBUS;

Pa3BUBATh KPEATHUBHOE MBIIIJICHUE MPH PEIICHUN KU3HEHHBIX MMPOOJIEM.
ba3oBbIe ucciienoBaTe/IbCKHe 1eMCTBUS.

BJIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU TOHATUSIMH M METOJIaMHU
buznuecKor HAYKH;
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BJIa/IeTh HaBBIKAMH Y4eOHO-HCCIEAOBATEIBCKOM M TPOEKTHON MAESITEIbHOCTH B
00nacTi (U3HKH, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOATEIBHOMY MOUCKY METOJIOB
petieHus 3a1a4 (pU3NIecKoro coaepkaHusl, MPUMEHEHHUIO PA3TUYHBIX METO/IOB TIO3HAHMS,

BJIA/IETh BUJIAMU JESTEIBHOCTH TI0 MOJYICHHUIO HOBOTO 3HAHUSA, €TO0 MHTEPIPETAIUH,
npeoOpa3oBaHUI0 M MPUMEHEHHUIO B Pa3WYHBIX yUYEOHBIX CHUTYalMsiX, B TOM YHCIE MPHU
CO371aHUM YYEOHBIX MPOEKTOB B 00J1acTU (DU3UKH;

BBISIBJIATh NMPUYMHHO-CIICACTBEHHBIE CBSI3W W aKTyaJU3WpOBaTh 3a/lady, BBIIBHUTAThH
TUNOTe3y €€ pelIeHHs, HaXOAUTh apryMEHTBI JIJs T0Ka3aTelbCTBa CBOMX YTBEP)KICHUI,
3a/1aBaTh MapaMeTPhbl U KPUTEPUN PEIICHUS;

aHAJIM3UPOBATh TOJYUYEHHBIE B XOJI€ PEUICHHs 3aJaddl Pe3yJbTaThl, KPUTHUECCKH
OLIEHWBATh UX JJOCTOBEPHOCThH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBHUTh U (HOPMYIHUPOBATH COOCTBEHHBIE 33/1a4l B 00Pa30BaTEIbHOMN NEATEIHHOCTH,
B TOM YHCJIE TIPU U3Y4EHUU QUBHKH;

JaBaTh OIICHKY HOBBIM CHUTYAaIIHsIM, OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

yMeTh  TEPEHOCHUTh 3HAHWA 1O  (QU3MKEe B  MPAKTUYECKYyI0  00JIacTh
KHU3HEICITCTHHOCTH;

yMEThb WHTETPUPOBAThH 3HAHUS U3 PA3HBIX YUCOHBIX MPEIMETOB;

BBIJIBUTATh HOBBIC HJIEH, MPEJIaraTh OPUTHHAIBLHBIC TTOIXO/IbI U PEIICHUS;

CTaBHUThH MPOOJIEMBI U 33/1a49H, TOYCKAIOINE ATbTEPHATUBHBIC PEIICHHS.

PabGora ¢ undgopmanmeii:

BJaJ€Th HAaBbIKAMHM TIOJNY4YeHHs] HWH(QOpMaAlMU (PU3UYECKOTO COJCpKAHUS U3
UCTOYHUKOB  pa3HbIX THUIIOB, CaMOCTOATEIHHO OCYIIECTBIATH IOUCK, aHaJM3,
CUCTEMAaTH3allMI0 W MHTEpPHpeTalni0 HMHPOPMALUU PA3NIMYHBIX BUAOB U  (popm
IPEICTaBIICHUS;

OILICHMBATh JIOCTOBEPHOCTh UH(OPMAIUH;

UCIIOJIb30BaTh CpeACTBA MH(MDOPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
pEIICHNH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX 33724 C COOJIOJCHUEM
TpeOOBaHUN OSPrOHOMHMKH, TEXHHKH O€30MacHOCTH, THUTHEHBI, PECypcocOEpeKeHHUS,
MPABOBBIX U ITHUECKUX HOPM, HOPM MHGOPMAIIMOHHOM 6€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJEp)KaHUs B Pa3IMYHBIX (opMmMaTax ¢ y4&TOM
Ha3HaueHWs WHOOPMAIMM H 1EJEBOM ayAWTOPUH, BBHIOMpas ONTUMAJIbHYIO (GOopMy
NPEJCTaBICHUS U BU3YAIU3AIIHH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYIIECTBIISITH OOIIEHNE HAa YPOKaxX (PU3MKHU ¥ BO BHEYPOUHOU JESITEIIHHOCTH;
pacno3HaBaTh MPEAMOCHUIKH KOHMIUKTHBIX CUTYyaIlui U CMSATYaTh KOH(IUKTHL;
Pa3BEPHYTO U JIOTUYHO M3JIAraTh CBOKO TOYKY 3PECHUS C UCIIOJIB30BAHHEM S3BIKOBBIX
CPEACTB;
MMOHMMATh U UCIOJIb30BaTh MPEUMYILIECTBA KOMAHAHOW U UHAUBUIYAIbHON paOOThI;
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BBIOMpATh TEMATUKY U METOJbl COBMECTHBIX IEUCTBUI C YUETOM OOLIUX UHTEPECOB U
BO3MOXKHOCTEMN KAXKI0I'0 WICHA KOJUIEKTHUBA,

NPUHUMATh L€ COBMECTHOM NEATEIIbHOCTH, OPraHU30BBbIBATH U KOOPJIAMHUPOBATH
JNEUCTBUSA T10 €€ JOCTUIKECHUIO: COCTABIIATH IUIAH JIEHUCTBUM, PACIIPEIEIATh POJIU C YUYETOM
MHEHHI YYaCTHUKOB, 00CYK/1aTh pe3yJbTaThl COBMECTHOUM paOOTHI;

OIICHMBAaTh KAa4eCTBO CBOETO BKJAJa M KaXXJOTO YYaCTHHKA KOMAaHIbI B OOIIMI
pe3ybTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npemjiaraTb  HOBBIE  NPOEKThI, OLEHUBAThL MUJIEU C T[O3UIMA  HOBU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATh IMO3UTUBHOE CTPATETMUYECKOE MOBEACHUE B PA3JIUUYHBIX CHUTYaLMSX,
MPOSIBIISITh TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIE YyHUBepCcAJIbHbIE Y4eOHbIE 1eHCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISATh MO3HABATEIIBHYIO JICITCIBHOCTh B 00JACTH (PUBHKHU
Y ACTPOHOMMH, BBISIBISITH MPOOJIEMBI, CTABUTh U (DOPMYITHPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEILHO COCTAaBJIATh IUIAH PEUICHUSI PACUETHBIX M KA4eCTBEHHBIX 3ajad,
TJTaH BBITIOTHEHUS MTPAKTUUECKON paboThl C yU€TOM MMEIOIINXCSI PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEANIOYTCHUN;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacIMpATh paMKH Y4eOHOTO IIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHUM;

JIeaTh OCO3HAHHBINA BBIOOP, ApTyMEHTUPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTh
3a pEIICHHUE;

OLICHMBATh MPUOOPETEHHBIN OIIBIT;

criocoOCTBOBaTh (POPMHUPOBAHHUIO W TIPOSIBIICHUIO SPYAHWIIMH B 00JacTH (PU3HKH,
MIOCTOSTHHO TOBBIIIATH CBOM 00pa3oBaTeIbHbIN U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIbHbI HHTEJJIEKT:

IaBaThb OILICHKY HOBBIM CHUTyallusiM, BHOCHUTb KOPPEKTHUBBI B JE€ATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BIAJCTh HABBIKAMH IIO3HABATEIIBHONW pe(IIeKCUM KaK OCO3HAHMS COBEPIIAEMbBIX
JNEUCTBUUA U MBICIUTEIBHBIX MIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMUI;

UCIIOJIb30BaTh TPHUEMBI pediekcuu I OIEHKH CHTYalldd, BBIOOpAa BEPHOTO
peLICHUS;

YMETh OLIEHUBATh PUCKH U CBOCBPEMEHHO ITPUHUMATh PEUICHUS 0 UX CHUKEHHIO;

MIPUHUMATh MOTUBBI U apPTYMEHTBI APYTUX MPU aHAJIU3€E PE3YIbTATOB ACATEILHOCTH,

MPUHUMATH Ce0s1, MOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTBI APYTUX MPHU aHATIU3E PE3YIBTATOB ACATEILHOCTH,

MPU3HABATH CBOE MPABO ¥ MPABO APYTHX HA OIMIHOKH.
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B mpouecce nOCTHKEHHS JUYHOCTHBIX PE3YJbTaTOB OCBOCHHSI IMPOTPaMMBI IO
dbu3uKe 71 YPOBHS CpeIHETO 00IIero oopa3zoBanusi y 00y4aronuxcsi COBEPIICHCTBYETCS
AMOIMOHAJBHBIN UHTEIJIEKT, IPEANOoNaralonii copMUPOBAHHOCTD:

CaMOCO3HaHMsl, BKJIOYAIOLIErO0 CIOCOOHOCTh MOHMMAaTh CBOE 3MOLMOHAIBHOE
COCTOSIHUE, BUJETh HAINpPABIEHUS PA3BUTUSI COOCTBEHHOW AMOIIMOHAIBLHON cQepbl, ObITh
YBEPEHHBIM B ce0¢;

CaMOpETyJIUPOBaHMUs,  BKJIIOYAIOUIEIO  CAMOKOHTPOJIb, YMEHHE  NPUHUMATh
OTBETCTBEHHOCTb 3a CBOE MOBEACHHE, CIOCOOHOCTh aAanTHPOBATHCA K AMOIIMOHAIBHBIM
M3MEHEHUSM U TPOSIBISITH THOKOCTh, OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEW MOTHUBAIIUH, BKJIIOYAIONICH CTpEeMIICHHE K TOCTHKEHUIO 1IeJIU U yCIIeXy,
ONITUMU3M, HHUIIMATUBHOCTh, YMEHHE JIEHCTBOBATH UCXO/I U3 CBOMX BO3MOXKHOCTEH;

AOMIIATUH, BKJIIOYAIOUIEH CMOCOOHOCTh TOHMMATh HMOIMOHAIBHOE COCTOSIHUE
IPYTUX, YYUTHIBATH €r0 MPU OCYUIECTBICHUU OOIIEHHUS, CIIOCOOHOCTh K COUYBCTBHUIO U
COTIEPEKUBAHUIO;

COLIMATBHBIX HABBIKOB, BKJIFOYAIOIIMX CIIOCOOHOCTh BBICTPAWBAaTh OTHOIICHHS C
APYTUMU JIFOIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3peniaTh KOHMOIUKTHI.

INPEJIMETHBIE PE3YJIbTATBI

K xonmny obyuenus B 10 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMIUXCS YMECHUM:

JEMOHCTPUPOBATh Ha TMpUMEpaxX poib U Mecto (usuku B (GOpPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTUHBI MUPA, B PA3BUTHUU COBPEMEHHOW TEXHUKHU U TEXHOJIOTUM,
B MMPAKTUYECKOMN JESITEILHOCTH JIFOJICH;

YUHUTHIBATh TPAHUIIBI IPUMEHEHUS U3YYEHHBIX (DU3NUECKUX MOJCNICH: MaTepuaibHas
TOYKa, WHEpIMaJbHas CHUCTeMa OTcuéra, abCOJIOTHO TBEPIAOE TEIO, HJCAIBHBIM Ta3,
MOJICJIM CTPOCHUSA Ta30B, JKUIAKOCTEW M TBEPABIX TEJ, TOUCHYHBIA SJIEKTPUUECCKUMN 3apsij
IIpH pereHnr GU3NIECKUX 3a1a4;

pacrio3HaBaTh (GU3HUYECKUEC SBJICHUS (TIPOILIECCHI) M OOBSICHATh MX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYJIAPHO-KUHETHYECKOU TEOpUH CTPOCHHUS BEIleCTBa u
BJICKTPOJMHAMHUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE TMPSAMOJIMHEHMHOE JBUKECHHE,
CBOOOJIHOC MMAJCHUE TeJ, NBMKCHUE IO OKPY)KHOCTH, WHEPIUSA, B3aUMOJICHCTBHE TeE,
muddy3us, OpOYHOBCKOE JBHIKCHHE, CTPOCHHUE KUIKOCTSH M TBEPABIX TEJ, U3MCHCHHE
o0béMa Tenm Tmpu HarpeBaHWHM (OXJAXJIECHHWH), TEIUIOBOE paBHOBECHE, HCIIApEHHE,
KOHJICHCALIMS, TUIABJICHUE, KPUCTALUIN3AIMS, KUIICHUE, BIAXHOCTh BO31YyXa, MOBBIIICHUE
JIaBJICHHSI Ta3a MPHU €ro HarpeBaHWM B 3aKPBITOM COCYJE, CBI3b MEKIY MapaMeTpaMu
COCTOSIHUSI Ta3a B M30MPOIECCAaX, AJICKTPU3ALUS TEJ, B3aUMOJCUCTBUE 3aPsI0B;

OMHUCBHIBATh MEXAHUYECKOE JIBIDKCHHE, HCIOJIB3yS (U3WYCCKHE BEIWYUHBI:
KOOpJIMHATA, MYTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cujla, HMITYJIbC
Tela, KHWHETHMYECKas »OHEpPrus, IOTEHIMaJbHAs »JHEpPrus, MeXaHudeckas paboTa,
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MEXaHHW4YecKasi MOIIHOCTh; MPU OMHCAHWU TMPABWIBHO TPAKTOBATh (DPU3UUYECKUN CMBICT
UCIOJb3YEMbIX BEJIMYMH, UX OOO3HAYEHUS U EIUHUIIBI, HAXOAUTh (OPMYIIbI,
CBSI3bIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMUMHY C JIPYTUMU BEIMUUHAMU;

OMUCHIBATh M3YYCHHBIC TEIJIOBHIE CBOMCTBA TEN U TEIUIOBBIC SIBJICHUS, UCIOJB3YS
dbu3uUecKkue BETUYUHBIL: JIaBICHHE Ta3a, TeMmIlepaTypa, CPEIHss KUHETUYecKash SHEprus
Xa0THYECKOTO JBUKEHUS MOJICKYJI, CPETHEKBAAPATUYHAS CKOPOCTh MOJIEKYJI, KOJIMYECTBO
TEIJIOThI, BHYTPEHHsS SHEprus, paborta raza, KOIPOUIIMEHT TMOJE3HOT0 JACHCTBUS
TEIJIOBOTO JBUTATENsS; NpPU OIMUCAHWHM TMPABWIHHO TPaKTOBATh (PU3HMUYECKUM CMBICT
WCIOIB3YEMbIX BEJIMYMH, UX OO0O3HAYEHUS W CIUHUIBI, HAXOAUTh (OPMYIIHI,
CBSI3BIBAIOIIME JaHHYIO (PU3UYECKYIO BEJIMUMHY C APYTUMU BEJIMUUHAM;

OMHUCHIBATh H3YUYCHHBIC DJIEKTPUYECKHUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
SBICHUST (MPOIECCHl), HCMONB3Ys (pu3nueckue BEIMYUHBI: DJICKTPUUECKUN 3aps,
AJIEKTPUUYECKOE T0JIe, HAMPSKEHHOCTh IOJIsA, MOTEHIUAN, Pa3HOCTh MOTEHIMAJIOB; IMpHU
OMHUCAaHWUU TPABUIBHO TPAKTOBAaTh (PU3MUECKUU CMBICT HCHOJIb3yEMbIX BEIUYUH, HUX
0003Ha4YCHUS U €IMHMIIBI, YKa3biBaTh (HOPMYJIBI, CBSI3BIBAIOIIME JAHHYIO (PU3HUYECKYIO
BEJIMYHUHY C APYTHUMH BEIIMUYNHAMU;

aHAJTM3UPOBATH (PU3UYCCKUE MPOIECCHI U SBJICHUS, UCTIONb3Ys (PU3MUECKHE 3aKOHBI U
MPUHITUIIBL: 3aKOH BceMupHoro TsaroteHus, |, Il u 111 3axonsr HeroTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKOM IHEPTUM, 3aKOH COXPAHCHUS HUMITYJIbCa, MPHUHIIUI CYMNEPIO3UIIUUA CHUJI,
NPUHIIMIT PABHOMPABHS WHEPIUAIBHBIX CHUCTEM OTCYETA, MOJIEKYISIPHO-KHHETHYECKYIO
TEOPUIO CTPOEHUS BEIIECTBA, ra30Bbl€ 3aKOHBI, CBSI3b CpeIHENH KUHETHYECKOW IHEPruu
TEIUIOBOTO  JBMKEHUS MOJIEKYld ¢ aOCOJIOTHOM Temmeparypod, TepBblid 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAaHEHMsI AJIEKTPUUECKOro 3apsiaa, 3akoH Kynmona, mpu 3Tom
pa3nuyaTth CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro MaTeMaTUYeCKOe BBIpAKEHUE U
ycJIOBHS (TPaHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMUIIBI JEHCTBUS MAIllMH, MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB; pa3inyaTh YCIOBHS UX 0€30MaCHOTO MCTIOIB30BAHMS B TIOBCETHEBHOM KU3HU;

BBITIOJHATH AKCIIEPUMEHTHI 110 UCCIIEIOBAHUI0 (PU3NYECKUX SIBJICHUIN U MPOIIECCOB C
WCIIOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX M3MEPEHHH, Npu SToM (PopMyIupoBaTh
npoOiemy/3ajaqy HW THUIOTE3y Yy4eOHOrO OKCIEpUMEHTa, coOupaTh YCTAaHOBKY W3
MPEIIIOKEHHOTO 000PYI0BaHUS, POBOIUTH OMBIT U (HOPMYITUPOBATH BHIBOIHI;

OCYIIECTBIISITh MPSMBIE W KOCBEHHBIC M3MEPECHHS (PU3NYECKUX BEIMYMH, TIPU ITOM
BBIOMPATh ONTUMANIBHBIN CTIOCO0 M3MEPEHHUS U UCTIONH30BATh M3BECTHBIE METOJIBI OIICHKU
MOIPEITHOCTEN U3MEPEHU;

MCCJIEeI0BATh 3aBUCHUMOCTH MEXIY (DU3MYECKUMHU BEIIMYMHAMHU C HMCTOJIb30BaHUEM
MPSMBIX W3MEPEHHM, TPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATH PE3yNIBTATHI
MOJIYYCHHOW 3aBHUCHUMOCTH (DU3MYECKUX BEIMYMH B BUAC TaOnwi u TpaduKoB, AENaTh
BBIBOJIBI TIO pE3yJIbTaTaM UCCIICIOBAHNUS,
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co0Jiro1aTh TpaBuja 0€30MacHOro TpyJa MpU MPOBEICHUHN UCCIEAOBAaHUN B pamMKax
y4eOHOr0 SKCIEPUMEHTa, YueOHO-UCCIEOBATENbCKON M TPOEKTHON JNESITEIbHOCTH C
HCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1TA0OPATOPHOTO 000PYIOBAHMS;

pemaTth pacuy€THbhIE 3aJaud C SBHO 3aJlaHHOW (PU3MYECKON MOJIEIBI0, UCIONb3YS
dbu3nUecKkue 3aKOHbI W TPUHIUIIBI, Ha OCHOBE aHaJM3a YCIOBUS 3aJa4yd BBIOMPATh
(bU3UYECKYI0 MOJIENb, BBIIEIATh (U3UUECKHE BETUYUHBI U (HOPMYIIbI, HEOOXOIUMBIE NS
e€ penieHus, MPOBOAUTH PACUEThl U OLIEHUBATh PEATbHOCTh IMOJYYEHHOTO 3HAYCHUS
(bu3UYeCKON BEJIUUNHBIL;

pemaTh KadyeCTBEHHBIC 3aJlauyd: BBICTPAMBATh JIOTMYECKU HEMPOTHBOPEUUBYIO
IEMOYKY PACCYX IACHUN C OMOPON HA M3YyUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHE
SIBJICHUS;

UCIIOJIB30BaTh TPHU PEIICHUH YYeOHBIX 3a7ad COBPEMEHHbIE HWH(OpPMAaIMOHHbBIC
TEXHOJIOTHH JIJI TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIMU U TIPEACTABICHUS YIeOHOM
U HAyYHO-TIOMYJSApHOW WHGOpPMAlMK, TOJYYEHHOW U3 Pa3JIMYHBIX HCTOYHUKOB,
KPUTHUUYECKHU aHAJTM3UPOBATH MOJy4aeMyIo HHGOPMAIIHIO;

NPUBOJUTL TPUMEPHl BKJIaJa POCCUUCKUX U 3apyOeKHbIX YyUEHBIX-(OU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHUpA, B PA3BUTHE TEXHUKHU U
TEXHOJIOTHM;

UCIIOJIB30BaTh TEOPETHYECKUE 3HAHUSI 1O (U3UKE B TOBCEAHEBHOW JKU3HU JIJIst
oOecrieueHusi 0e30MacHOCTA TMpU  OOpalleHHuH ¢ MpudopaMu M TEXHUUYECKUMHU
YCTPOMCTBAMHU, JUIsl COXPAHEHHUS 3JI0pPOBbS U COOJIIOJEHHUS HOPM SKOJOTHYECKOTO
NOBEJEHUS B OKPY’KaIOIIEH Cpeae;

paboTaTh B IPYIIE C BHIMOJHEHUEM PAa3IUYHBIX COIMATBHBIX POJIEH, MIIAHUPOBAThH
paboTy TpYIIIbI, pAallMOHAIIBEHO PACIIPEACNATh 00SI3aHHOCTH U TUTAHUPOBATH JESITEIBHOCTD
B HECTAaHJAPTHBIX CUTyalUsAX, AJEKBATHO OLEHMBATh BKJAJ KaXJOr0 M3 YYaCTHUKOB
TPYMIIBI B pEIICHUE pacCMaTPUBAEMOM TIPOOIEMBI.

K xonmy obOyuenuss B 11 kiacce mpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOMMUXCS YMCHUM:

JEMOHCTPUPOBATh Ha TpPUMEpPax pojib M MecTo GU3MKd B (PopMUpPOBAHUU
COBPEMEHHOM HAYYHOU KaPTUHBI MUPA, B Pa3BUTHU COBPEMEHHOW TEXHUKHU U TEXHOJIOTH,
B IPAKTHYCCKON NEATCIHHOCTH JIFOJICH, IETOCTHOCTh M €IMHCTBO (PU3HUECCKON KapTHUHBI
MHUpA;

VUHUTHIBATh TPAHUIIBI MPUMEHEHUS HW3YYCHHBIX (PU3MUECKUX MOJENeH: TOUYCUHBIN
ANEKTPUUYECKUI 3apsj, JIyd CBETa, TOUCUHbIH MCTOYHUK CBETa, siIEpHAsT MOJENb aToMma,
HYKJIOHHAsi MOJIETh ATOMHOTO s/Ipa MpH PEIIeHnH (PU3NIECKUX 3a7a4;

pacro3HaBaTh (pU3NYECKUE SIBICHUS (IIPOLIECCHI) U OOBSICHATh MX HA OCHOBE 3aKOHOB
ANEKTPOAMHAMUKA W KBAaHTOBOW (U3HMKHU: JIIEKTPUUYECKas MPOBOJAMMOCTH, TEIJIOBOE,
CBETOBOE, XHUMHUYECKOE, MAarHUTHOE JEHUCTBHUSI TOKAa, B3aWMOJICCTBUE MAarHHUTOB,
AJIEKTPOMArHuTHAs MHAYKIUS, JEHCTBHE MAarHUTHOTO TOJII Ha MPOBOJHUK C TOKOM M
NBIKYIIUNCA 3apsll, DJIGKTPOMArHUTHBbIE KOJEOAHUS W BOJIHBI, MPSIMOJIMHEHHOE
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pacupoCTpaHEHHE CBETa, OTPAKEHUE, MpesroMieHue, HHTepdepeHuus, Audpakuus u
MOJIApU3aLMsl CBETa, JUCIEpPCUsi CBeTa, (oTolrnekTpuueckuil 3gdexr (dpoTodrddexr),
CBETOBOE JIABJICHHE, BO3HUKHOBEHHE JIMHEWYATOro CIEKTpa aToMa BOJOpPOJA,
€CTECTBEHHAs! U UCKYCCTBEHHAS PAJIMOAKTUBHOCTD;

OMHUCHIBATh M3Y4YEHHBIE CBOMCTBA BeIIeCTBAa (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTUYECKUE, DJECKTPUUYECKYI0 MPOBOJAMMOCTh PA3IUYHBIX CpPEel) U DIESKTPOMATHUTHbBIC
saBJeHUST (TIPOLIECCHI), UCIONB3Yd (PU3MUECKHE BEJIIMYMHBI: AJICKTPUUECKUN 3apsjl, cuja
TOKa, OJJIEKTPUYECKOE HANpsDKEHHE, DJIEKTPUYECKOE  CONPOTUBIECHHUE, Pa3HOCTh
MOTEHIIMAJIOB, JJEKTPOABMIKYIIAs cuiia, paboTa TOKa, MHAYKIMS MarHUTHOTO TOJIsI, CHUjia
Awmnepa, cuna JlopeHnla, WHIYKTHBHOCTh KATYIIKHA, DJHEPTUs AJICKTPUUYECKOTO W
MAarHuTHOTO TOJIeH, TEPUOJI U YacToTa KoJieOaHWM B KojeOaTeIbHOM KOHTYpE, 3apsl U
cuja TOKa B TIPOlleCCe TapMOHUYECKUX DJIEKTPOMAarHUTHBIX KoJjieOaHui, (HOKYCHOE
paccTosiHUE€ U ONTHYEeCKas Cujla JIMH3bI, TpPU OINHUCAHUU TPABUIBHO TPAKTOBATh
(bU3UYECKU CMBICII HCIOJIb3YEMbIX BEIUYUH, UX O00O3HAUCHUS U €JAUHUIIBI, YKa3bIBaTh
(dbopMyIIbI, CBA3BIBAIOIINE TaHHYIO (DU3UUYECKYIO BETUYUHY C APYTUMHU BEIIMUYNHAMU;

OMHCHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHUSI W TMPOIECCHI, UCTONB3Yys (hU3NUeCcKue
BEJIMYUHBI: CKOPOCTh JIEKTPOMATrHUTHBIX BOJIH, JYIMHA BOJHBI M YaCTOTA CBETA, DHEPTHUS U
UMITyJIbC (DOTOHA, TIEPHOJI TMOJIypaciaa, SHEPrusi CBSI3U aTOMHBIX SJI€p, IPU OMHMCAHUHU
PaBUIBHO TPAKTOBATh (DU3UYECKUI CMBICT UCIIOIB3YEMBIX BEJIUYUH, UX 0003HAUCHUS U
€AVHUIIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO (U3HUYECKYI0 BEIUYUHY C
JIPYTMMH BEJIMUYMHAMHU, BEIYUCIIATH 3HAUCHUE (PU3UUECKON BETUUMHBL;

aHAIM3UPOBATH (PU3UUYECKHE MPOIIECCHI U SBJICHUS, UCTIONB3Ys (U3HMUECKUE 3aKOHBI U
OpUHUMUIIBI: 3aKOH OMa, 3aKOHBI MOCJEA0BATENBHOTO M MapajuIeIbHOrO0 COEAUHEHUS
MPOBOJIHUKOB, 3aKkoH JIkoyisi—J/IeHna, 3aKkOH 3JIEKTPOMAarHUTHOW WHIYKIHH, 3aKOH
OPSIMOJIMHENHOTO  pacOpOCTPAHEHHUS] CBETA, 3aKOHBl OTPaXXEHHsSI CBETa, 3aKOHBI
NpEeIOMJICHHSI CBETa, ypaBHeHUE OWHIITeWHa misi Qorodddexra, 3aKOH COXPAHCHHS
SHEPI'UH, 3aKOH COXPaHEHUs UMITYJIbCa, 3aKOH COXPAHEHHUS 3JIEKTPUUECKOTO 3apsiia, 3aKOH
COXpaHEHHs] MacCOBOI'0 YHCJIa, MOCTYJNAaThl bopa, 3aKOH paJMOaKTUBHOIO pachajna, Npu
ATOM pa3nyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €r0 MAaTeMaTHUYECKOE BBIPAXKEHUE U
ycia0BuUsl (TpaHUIIbI, 00JIACTH) TPUMEHUMOCTH;

ONpEeNEeNATh HANpaBJIC€HHWE BEKTOpPAa HHIAYKIMUM MAarHUTHOTO MOJA MNPOBOJHUKA C
TOKOM, CUJIbl AMmIriepa u cuibl JlopeHua;

CTPOUTh M OIKCHIBATh H300paKEHHE, CO37]aBaEMOE€ IUJIOCKUM 3€pKajioM, TOHKOMH
JIMH30M;

BBITIOJTHATH SKCIIEPUMEHTHI TI0 UCCIEAOBAHUIO (PU3MUECKHUX SBICHUN U TIPOIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX M3MEpPEHHIl: mpu 3TOM (OPMYIHUPOBATH
npoOiemy/3afaqy © THUIOTE3y Yy4eOHOrO OKCIEpUMEHTa, CcOOMpaTh YCTaHOBKY W3
MPEIIOKEHHOTO 000PYI0BaHUS, POBOIUTH OMBIT U (HOPMYITUPOBATH BHIBOIHI;
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OCYIIECTBIIATh MPSIMbIE U KOCBEHHbIC M3MEPEHUs (PU3NUECKUX BEIUYMH, MPU ITOM
BBIOMpATh ONTUMANIBHBIN CIOCOO U3MEPEHHUS U UCIIOJIH30BaTh U3BECTHHIE METO/Ibl OLICHKU
[IOIPEIIHOCTEN U3MEPEHUN;

UCCNIEIOBAaTh 3aBUCUMOCTH (PU3MUECKHUX BEJIUYMH C HCHOJb30BAHUEM MPSIMBIX
W3MEpPEHUN: TMpU OSTOM KOHCTPYMPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3YJIbTATHI
MOJIy4YEHHOM 3aBUCUMOCTH (DU3WUECKUX BEIUYMH B BUJE Tabmuil U rpadukoB, AeNaTh
BBIBOJIbI 110 pe3yJibTaTaM UCCIIEIOBAHNUS,

co0Jro1aTh paBuia 0€30MacHOro TpyAa MpU MPOBEICHUU MCCIEIOBAHUNM B paMKax
y4eOHOTr'0 JKCIEPUMEHTa, Y4eOHO-UCCIEAOBATEILCKOM W TMPOEKTHOM JEATebHOCTH C
UCITIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOUCTB U JJa00PaTOPHOTO 000PYI0BAHUS;

pemaTth pacu€THhIE 3aJa4d C SBHO 3aJlaHHOW (PU3MYECKON MOJIETBI0, UCIONB3Ys
dbu3ndecKkue 3aKOHbI W TPHUHIUIIBI, Ha OCHOBE aHaJIM3a YCIOBUS 3aJa4d BBIOUPATh
(bU3UYECKYI0 MOJIENb, BBIIETATh (U3UUYECKHE BETUYUHBI U (HOPMYIIbI, HEOOXOIUMBIC JIJIs
e€ pemieHus, MPOBOAUTH PACUETHl U OILEHUBATh PEATBLHOCTH IMOJYYEHHOT'O 3HAYCHUS
bu3UYeCKON BEJIMUNHBIL;

pemaTh Ka4yeCTBEHHBIC 3aJlaud: BBICTPAUBATh JIOTUYECKH HEMPOTHUBOPECUUBYIO
IIEMOYKY PACCYXICHUN C OTIOPON HA M3YyUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYCCKHE
SIBJICHUS;

UCIIOJIB30BaTh TIPU PEIICHUH YYeOHBIX 3a/lad COBPEMEHHBbIC HHGOPMAIMOHHBIE
TEXHOJIOTUU JJIsl TIOUCKA, CTPYKTYPUPOBAHMUS, UHTEPIPETALMH U MPECTABICHUS Y4eOHOM
U Hay4dHO-TIOMYJSIpHOW HMHGPOPMAIMK, TOJYYSHHOW U3 pa3IUYHBIX HCTOYHHUKOB,
KPUTHYECKH aHATU3UPOBATH MOTy4aeMyt0 HH(POPMAIIUIO;

OOBSCHATH TPUHIUIBI JEHCTBUS MAalllMH, NPUOOPOB U TEXHUYECKUX YCTPOUCTB,
pa3nuvaTh YCIOBHS MX 0€30MaCHOTO UCIIOJIb30BaHUS B OBCETHEBHOMN KU3HU;

NPUBOJIUTH TPUMEPHl BKJIaJa POCCUUCKHX W 3apyOCKHBIX YUEHBIX-(QU3UKOB B
pa3BHUTHE HAyKH, B 0OBSICHEHHE MPOIECCOB OKPYKAIOIIETO0 MHPA, B PA3BUTHE TEXHUKU U
TEXHOJIOTHM;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMUS MO (PU3MKE B TOBCEAHEBHOM >KM3HU IS
oOecrieueHusi 0€30MaCHOCTH TMPU  OOpalieHMH ¢ M[pudopaMu W TEXHUYECKUMHU
YCTpOWCTBAMHU, [IJIi COXpPAHEHUsS 3J0pPOBbS W COOJIONEHUS HOPM DSKOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPELE;

paboTaTh B TPYIIE C BHIMIOJHCHUEM PAa3IUYHBIX COIMATBHBIX POJICH, MIIAHUPOBATH
paboTy TPy, pAMOHAIBHO PACIIPEACNIATh 00SI3aHHOCTH U TUTAHUPOBATH JICSITEIILHOCTD
B HECTaHJApPTHBIX CUTyalUsX, aJCKBAaTHO OLEHMBATh BKJIAJ Ka)KJIOIO M3 YYaCTHUKOB
IPYIIIbI B pEUIEHUE pacCMaTpUBAEMOM MPOOJIEMBI.
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TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

HaumeHoBaHue pa3iejioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (L (POBbIE)

Ne n/m Konrpoasnbie | IIpakTnuyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Paznea 1. PUBUKA U METO/JIbI HAYUYHOTI'O ITIO3HAHUA
11 ®u3KKa ¥ METO/Ibl HAYYHOTO ITO3HAHUS 2 https://m.edsoo.ru/AVIAWVNQO
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
2.1 Kunemarnka 10 1 3 https://m.edsoo.ru/SN02MCWXU
2.2 Junamuka 11 1 3 https://m.edsoo.ru/RML6EBX3PU
2.3 3aKOHBI COXpPaHEHUS B MEXaHUKE 8 1 1 https://m.edsoo.ru/86NRCXHAY
Hroro mo pazgeny 29
Pazgen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
o ) o
3.1 CHOBH! MOTICKyIAPHOKHHETHHCCROM 12 1 2 https://m.edsoo.ru/[HRGV8NOPE
TEOpUU
3.2 OCHOBBI TEPMOUHAMUKH 12 1 1 https://m.edsoo.ru/HK6KL6RS9
33 Arperartnble coctosiHUs BemiecTBa. Da3oBbie 7 1 1 httos://m.edsoo.ru/HSM355]CH
MIePEXOIbI
Utoro no pazneny 31
Paznen 4. DJIEKTPOJANHAMUKA
4.1 OnexTpocTaThKa 14 1 3 https://m.edsoo.ru/LSRP72QLI
4.2 Hoctostrietii snextpirieckiit Tok. Toki b 16 1 2 https://m.edsoo.ru/GEWTDQXWW
Pa3IUYHBIX Cpellax
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https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

Hroro no pazneny

30

PeszepBHoe Bpems (MpoMeKyTOUYHast aTTECTAIs)

10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

10

16

30



11 KVIACC

HaumenoBanue pa3xejioB U TEM

KoaudecTBO 4acoB

DJIeKTpOHHbIE (LI (POBbHIE)

Ne i/ Konrpoasnbie | IIpakTnuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypChl
padoTsbI padoThI
Paznea 1. 9JIEKTPOJANHAMUKA
M .0
11 ATHUTHOS HOJE. JNCKTPOMArtuTHas 15 1 3 https://m.edso00.ru/Z2Q390NG8
WHTYKIHS
Hroro no pazgeny 15
Pa3nen 2. KOJIEBAHUS U BOJIHBI
M
2.1 CRATIACCKHE H SCKTPOMATHHTHHE 14 1 2 https://m.edsoo.ru/3TLNQKPG6
KoJIeOaHus
2.2 MexaHnyeckue 1 3J1eKTPOMarHUTHHIE BOJTHBI 7 1 https://m.edsoo.ru/WQT6385V1
2.3 OnTuka 14 1 3 https://m.edsoo.ru/TUPOIURXM
Hroro mo pazgeny 35
Paznen 3. OCHOBBI CIIEITMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH
0 o
3.1 CHOBH! CIICIEILHOH TEOPHH 4 1 https://m.edsoo.ru/AOUCOVDK2
OTHOCHTEIIEHOCTH
Hroro mo pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHThI KBAaHTOBOW ONITUKHU 1 https://m.edsoo.ru/8WOVAWQRS
4.2 Crpoenue atoma 1 https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE AP0 1 1 https://m.eds00.ru/97MC9DZXQ
Hroro no paszneny 22

Pa3pea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU
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https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ

5.1 DneMeHTBl aCTPOHOMUHU U aCTPO(PUUKU 9 1 https://m.edso0.ru/3EODEKXI9
Wroro mo pazneny 9

Pazaen 6. OGOBILIAIOILIEE IOBTOPEHUE

6.1 O06o06maroree NTOBTOPCHHUE 7 https://m.edsoo.ru/O2JEGZCIM
Hroro no pazneny 7

PesepBHOE BpeMs (ITpoMexXyTOUHask aTTecTalus) 10 2

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10 10
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https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KoanyecTBO yacoB

Ne Mara DJIeKTpOHHbIe N poBbIe
Tema ypoka Konrpoasubie | [IpakTuyeckue

n/n Bcero u3yuyeHusi | o0pa3oBaTe/ibHbIE pecypchl

padoTsI padoThbI

dusuka — Hayka o npupoje. Hayuarie

1 YK PHpOA i 1 https://m.edsoo.ru/YXGQSPM1P
METO/IbI IO3HAHMS OKPY)KAIOIIET0 MUpa
Ponb u Mecto pusnku B popmMupoBaHun

2 COBPEMEHHOM HAYYHOU KapTUHBI MUpPA, B 1 https://m.edso0.ru/8HSXWFFVO
MPaKTUYECKON JIeATETLHOCTH JIFOIeH
Mexauunueckoe asmxeHne. OTHOCUTEILHOCTE

3 MEXaHH4eCKOro ABvkeHus. [lepemenienue, 1 https://m.edsoo0.ru/RSOAQV5ZX
CKOPOCTh, YCKOPEHHUE
PaBHOMEpHOE MPAMOJIMHENHOE TBHKEHUE https://m.edsoo.ru/L8IPY2JEZ

5 PaBHOYCKOpEHHOE MPSIMOJIMHEWHOE JIBH)KEHUE https://m.edsoo.ru/MDIDKJOUB
CBobOoaHoe nageHne. Y CKopeHue cBoOOIHOTO

6 g a p g 1 https://m.edsoo.ru/MXPLZ1X8J
HaJieHus
KpuBonmHeiitHoe aBmkeHue. JIBkeHne

7 P . A 4 1 https://m.edso0.ru/TFLJ2C4DN
MaTepUaIbHON TOYKH MO OKPYKHOCTH
[Tpuniun oTHocUTENbHOCTH | anumnes.

8 HNuepumansHble cucTembl oTcuerta. [lepBoiit 1 https://m.eds00.ru/J6QY7N3WN
3akoH HproToHa
Macca Tena. Cuna. [Ipunuun cynepnosuuuu

9 cui. Bropou 3akon HerotoHna mist 1 https://m.edsoo.ru/BVTNWTAQH
MaTepuaIbHOU TOUKU
Tperun 3axkoH HeroTOHA 119 MaTepUalbHBIX

10 p a p 1 https://m.edsoo.ru/JYL414UAN

TOYCK

34



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN

11

3aKoH BCEMHUPHOTO TAroTeHus. Cuia TSHKECTH.
IIepBas kocMu4ecKas CKOPOCThb

https://m.edsoo.ru/D13D593MU

12

Cuna ynpyroctu. 3akoH I'yka. Bec tena

https://m.edsoo.ru/RILVEXEQD

13

Cuna tpenus. Koapduuuent tpenns. Cuna
COTIPOTHUBJICHUS TIPH IBMKCHUU TEJA B
KHUJIKOCTH WJIH Ta3e

https://m.edsoo.ru/UZBUPCM5M

14

[TocTynarenpHoe U BpaliaTeabHOE ABUKEHNE
a0COJIFOTHO TBEPJOTO Tesia. MOMEHT CHUIIBI.
[Ineqo cuiel. YcaoBust paBHOBECUS TBEPIOTO
Tena

https://m.edsoo.ru/IDOAU40TS

15

NMnynbc MaTepHabHONW TOYKH, CUCTEMBI
MaTepHuagbHBIX ToYeK. Mmmynbe cuibl. 3akoH
COXpaHEHUs UMITyJIbca. PeakTUBHOE IBH)KEHHUE

https://m.edso00.ru/M5JOTKNWC

16

Pabota n MOITHOCTH CUJIBI. Kunernueckas
SHEPTHsI MaTepHaTbHOW ToukH. Teopema 00
W3MEHEHUH KUHETUYECKOW SHEPTUU

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

17

[TorenumansHas sHeprus. [loreHunansHas
SHEPTHsl ynpyro ae(GopMUpoBaHHOW TIPYKUHBI.
[ToTreHumanpHas SHEPTUS Tela BOIHM3U
MMOBEPXHOCTH 3eMJTH

https://m.edsoo.ru/RNEXJW4KF

18

HOTCHI_[I/IaJ'IBHI)IC 1 HECIIOTCHIMAJIbHBIC CHUIIBI.
CBs3p pa6OTBI HCTIOTCHIMUAJIBHBIX CHII C
U3MEHEHUEM MEXaHMYECKOH OQHCPIruu CUCTCMbI
Tea. 3aKOH COXpPaHCHUA MEXaHUYECKON
OQHCPIun

https://m.edsoo0.ru/DA3QVTOXQ

19

JIaGopatopHas pabota «VccrnenoBanue cBs3u
paloThI CUJIBI C U3BMEHEHHEM MEeXaHUYeCKOU
SHEPIrUM TeJla Ha IPUMEPE PACTIKEHUS
PE3NHOBOTO KIyTa»

https://m.edsoo.ru/W1R4R88UG
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https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG

20

KonTtponsnas padora no teme «KunemaTuka.
JuHamuka. 3aKOHbI COXPAHEHUSI B MEXAHUKE»

https://m.edsoo.ru/LNM6EK6YY

21

OcHOBHBIE TIOJIO’KEHUS MOJIEKYJIIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE

nekenue. Auddysus

https://m.edsoo.ru/OEY9VYU2B

22

Xapakrep ABUKEHUS U B3aUMOJACUCTBUSA
4acTHUIl BelecTBa. Moean CTpOCHU ra3os,
KUJKOCTEN U TBEPABIX TEI

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monekyn. KonuuecTBo BeliecTsa.
[Tocrositnnas ABoraapo

https://m.edsoo.ru/FL1BAQD13

24

TemmoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [lkana temneparyp Llenbcus

https://m.edsoo.ru/MVPNY6QA8Z

25

Wneanpusiii raz 8 MKT. OcHOBHOE ypaBHEHHE
MKT

https://m.edsoo.ru/UKJFVSBZO

26

AOcoroTHas TeMIiepaTypa Kak Mepa cpeaHeit
KMHETUYECKOM SHEPTruu ABHKEHUS MOJIEKYII.
VYpaBHenue Menzeneena-Knanelipona

https://m.edsoo.ru/BXUDVDG2F

27

3axoH JlanpToHa. ['a30BBIe 3aKOHBI

https://m.edsoo.ru/Y3WB66I13A

28

JlaboparopHas padota «/ccnenoBanue
3aBUCHUMOCTH MEX]ly TapaMeTpaMH COCTOSIHUS
Pa3peKEHHOTO Ta3ay

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

29

W3ompornieccsl B UaealbHOM ra3e u ux
rpaduueckoe npeacTaBieHue

https://m.edso0.ru/0OZJ3KZNJ5

30

BHyTpeHHss sHeprus TepMOAMHAMUYECKOH
CHCTEMBI U CIIOCOObI €€ U3MEHEHHUS.
KonnuectBo TemnoTs! 1 pabota. BHyTpeHHSIs
SHEPrus OJJHOATOMHOIO UIEAIBHOIO ra3a

https://m.edso0.ru/9JQITVXI8

31

Buas! Tennonepenaun

https://m.edso0.ru/36JJ120W9
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https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9

VYennrHag TEIIOEMKOCTD BENIECTBA.

32 KonunuecTBo TENMIoThI pu TEmIonepeaaye. https://m.edsoo.ru/5K3Y4H86L
AnmabaTtHbIi mporiece
Ile 1 3aKOH TePMO a ero

33 PBIH SAROT TEPMOMHHAMHUIC H er https://m.edsoo.ru/2HO06R3GA8
MIPUMEHEHHE K H30TIpoIieccam
HeobGpatumoc 0IIECCO 0JI€.

34 pUTHM 1o HpOTieccon B HPHPoX https://m.edso00.ru/S85LWDFT8
BTtopoi1 3ak0H TepMOAMHAMUKA

35 [Tpunun nevicteus u KII/I TerumoBoi MamnHbI https://m.edsoo.ru/DLCDEAAUC

36 ukn Kapno u ero KIT/] https://m.edsoo.ru/4XPSA0V7M

37 DKOJIOTHYECKHUE TPOOJIEMBI TEIIJIOIHEPT€THKU https://m.edsoo.ru/P07ZMYM8I
Oo6o6maromui ypok «Moie a 3UKA.

38 mazompit ypox «Moexymapras usmk https://m.edsoo.ru/9EKZ0DDWP
OCHOBBI TEPMOTMHAMHKID)
KontpoabHas padora mo Teme «Moire a

39 HTPOJIbHAS paboTa Mo TeMe «VI0JICkyIApHas https://m.edsoo.ru/RCARYEGZX
¢usuka. OCHOBBI TEPMOIMHAMUKH
ITapooOpazoBanue u kouaencamnus. Mcmapenue

40 POODPASOBANHE 1 KOHICHCAIIA Hapett https://m.edsoo.ru/X48Q078EE
U KUIIEHHE
AOCOJIIOTHAS. ¥ OTHOCHUTEIIbHAS BIAYKHOC

41 MOTHAA 1 OTH HvT MIPHA BIAAHOCTD https://m.edsoo.ru/98HVAEBMM
BO3ayxa. HacklmeHHbIi map
Tépnoe teno. Kpucrammmaeckue u amopdHbie

ema. A 1 .

42 el AMHSOTPOIIHA CBONCTE KPHCTAIIOB https://m.edsoo.ru/JXFWLMZNK
Kunkue kpuctamibl. CoBpeMEHHbIE
MaTepuabl
I1 Y

43 JTABIICHAC M KPHCTAIITHSALHA. 5 ACHBHAA https://m.edso00.ru/OX117G6MR
TeruioTa riasnenus. Cyonumanus

44 YpaBHeHHE TEIJIOBOro OajaHca https://m.edsoo.ru/0lUXGN2I11
DnekTpu3aIns Tel. DIEKTPUIECKUH 3apsi.

45 prsal p P https://m.edso00.ru/QJ2S7TWSBM
JIBa BUA SIEKTPUUECKUX 3apsI0B

46 [IpoBOAHMKH, AUITEKTPUKH U https://m.edsoo.ru/F3YVPQUYH
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MOJYITPOBOJHUKHU. 3aKOH COXPAHECHUS
JIEKTPUYECKOTO 3apsia

47

B3aumoeuncreue 3apsioB. 3akoH Kynona.
To4eUHBIN IIEKTPUYECKHUH 3apsif

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

48

Hanpssk€HHOCTB 2IEKTPUYECKOTrO MOJIS.
[IpuHIHI CynepIIO3UIIUY SIIEKTPUYECKAX
nosiey. JIMHUK HanpsHKEHHOCTH

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

49

PaboTa cui anekTpocTaTHuecKoro mossi.
Tlorenmuan. Pa3HoOCTh MOTEHIIMATIOB

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

50

[TpoBOAHMKHN U AUDIIEKTPUKH B
ANIEKTPOCTATUYECKOM MoJie. JludneKTpuueckas
MIPOHUIIAEMOCTh

https://m.edso00.ru/12P253127

51

OnekrpoeéMkocTb. KoHteHcaTop

https://m.edsoo.ru/B1UPRD52W

52

DIIEKTPOEMKOCTH MIJIOCKOTO KOHJEHCATOPA.
OHeprus 3apsyKEHHOTO KOHJIEHCAaTopa

https://m.edsoo.ru/XPUKP82V8

53

JlabopaTtopHnas pabota "M3mepenne
AIEKTPOEMKOCTH KOHAEHcaTopa"

https://m.edsoo.ru/PBGM4F845

54

[TpunIMI NEHCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOIMMMPOBAJILHOTO armapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATUUECKAS
3ammuTa. 3a3eMJICHUE JIEKTPOIPUOOpOB

https://m.edsoo.ru/H3Q9PNHYY

55

DNEKTPUYECKUN TOK, YCIIOBHS €r0
cymectBoBanus. [locrosaunslii Tok. Cuna Toka.
Hanpsixenue. Conporusienue. 3akon Oma Juist
y4acTKa [enu

https://m.edsoo.ru/D6Y72A4B7

56

ITocnenoBarenbHOE, MapauIeNbHOE,
CMEIlIaHHOE COeIMHEHHE IPOBOTHUKOB.
JlaGopaTopnas pabora «3yueHue
CMEILIaHHOTO COEIMHEHMSI PE3UCTOPOBY

0.5

https://m.edsoo.ru/SLKT3UPUR
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57

PaboTa 1 MOITHOCTH IEKTPUUYECKOTO TOKA.
3akon JIxoyns-Jlenna

https://m.edsoo.ru/LESHA2A3M

58

3akon OMa Jyist HOJTHOM (3aMKHYTOM)
aneKTpudecKkoi nenu. Koporkoe 3ambIKaHue.
JlaboparopHuas padota «M3meperne DJ1C
MCTOYHHKA TOKA U €T0 BHYTPEHHETO
COIIPOTHUBIICHUS

0.5

https://m.edsoo.ru/YN5BF7PBS

59

PesepBHblit ypok. KonTponbHast paboTa no
teMe "OnekrpoanHaMuka” / Beepoccuiickas
IpoBepoyHasi paboTa

https://m.edsoo.ru/MEM6EIE5X

60

O6o0maromuii ypok «JIeKTpOIHHAMUKAY /
Bcepoccuiickas mpoBepouHas paboTa

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

61

DJIEKTPOHHAs MPOBOJIUMOCTb TBEPBIX
METaJIJIOB. 3aBUCHUMOCTh COTTPOTUBJICHHS
METAJUIOB OT TEMIIEPATYPHI.
CBepXnpoBOAMMOCTh

https://m.edsoo.ru/WMNNBQL9H

62

DIJIEKTPUYECKUHU TOK B BakyyMe. CBOUCTBA
AIIEKTPOHHBIX ITYYKOB

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

63

[TonynpoBoAHUKH, UX COOCTBEHHAS U
IpuUMecHast mpoBoauMocTh. CBorcTBa p—N-
nepexoja. [lomynpoBogHUKOBBIE TPHUOOPHI

https://m.edsoo.ru/S55A1DQUR

64

DNEeKTpUUYECKUH TOK B PaCTBOPAX U paciiaBax
ANIEKTPOJIUTOB. DIACKTPOIUTHYECKAS
JMCCOLMAIUS. DIEKTPOIIN3

https://m.edsoo.ru/QUOQUWV91

65

DNEeKTPUYECKUH TOK B raszax.
CaMocCTOATENbHBIN U HECAMOCTOATENbHBIN
paspsa. Monnus. [1nasma

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

66

DneKkTpuuecKue Npudopsl U yCTPOICTBA U UX
IIpaKTH4ecKoe npuMeHeHue. [IpaBuna TexHuku

https://m.edsoo.ru/KJA02KUP5

39
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0€e30MacCHOCTH

KonTtponsHas pabota o Teme
«Qnekrpocraruka. [locTosHHbBIN

67 N 1 https://m.edsoo.ru/PASKIGWP4
3JICKTpI/I‘-IeCKI/II/I TOK. TOKI/I B pa3JII/IqHI)IX
cpenax»

gg | | cicpBHblil ypox. Ododuaioumi ypok no 1 https://m.eds00.ru/HLOATESNU
Temam 10 xiracca

OBIIEE KOJIMYECTBO YACOB I10O ITPOT'PAMME 68
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https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU

11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3Y4YeHH s

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

ITocTosgHHEBIE MAarHUTEI U UX B3aUMOJIEUCTBUE.
MarnuTHO€ noJie. BeKTop MarHuTHOM
WHAYKIUU. JIMHUM MarHUTHOW WHITYKIIMA

https://m.edsoo.ru/ADMOYI1JN6

MarauTHOE moJjie MMPOBOAHUKA C TOKOM. OnbIT
Opcrena. BzanmoeiicTBre NpoBOJHUKOB C
TOKOM

https://m.edsoo0.ru/1L5CT47FX

JlabopaTtopHnas pabota «3y4eHrne MarHuTHOTO
ITOJIA KaTyIIKHU C TOKOM»

https://m.edsoo.ru/HGHXLNLRZ

JlelicTBME€ MarHUTHOTO TOJISI HAa MPOBOJIHUK C
tokoM. Cmta Amriepa. JlabopaTopHas pabora
«HccaenoBanue eUCTBUSA NOCTOSIHHOTO
MAar"HuTa Ha paMKy ¢ TOKOM»

https://m.edsoo.ru/UVHDISEX4

JleiicTBre MAarHUTHOTO TOJISL HA IBHIKYILYIOCS
3apspkeHHYyro yactuity. Cuna Jlopenma. Pabora
cunbl JlopeHia

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

DOnekrpoMarHuTHas UHAyKIus. [loTok BekTopa
MarHutHOM uHAYKUMH. DJC nHayKnu. 3aKoH
aNeKTpoMarHuTHoU unaykuuu dapanes

https://m.edsoo.ru/\VA26C9C3J

JlaboparopHas padota «MccnenoBanue
SIBJICHUS AJIEKTPOMArHUTHOM MHYKIIUK

https://m.edsoo.ru/XZS5MQCBU

WNHAyKTUBHOCTB. SIBIEHHE CAMOMHAYKIIHH.
S/1C camoMHIyKIIMK. DHEPrUsl MArHUTHOTO
0JIS KaTYIIKU C TOKOM. DJIEKTPOMAarHUTHOE
noJue

https://m.edsoo.ru/EOTONSAEA

41



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
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https://m.edsoo.ru/EOT0N8AEA

TexHuueckue ycTpouCcTBa U UX IPUMEHEHHUE:
IIOCTOSIHHBIE MATHUTBI, 3JIEKTPOMAarHUTHI,
JJIEKTPOIBUTATEIb, YCKOPUTEIU
2JIEMEHTAPHBIX YaCTHUILl, HHAYKIMOHHAs [1€Yb

https://m.edsoo.ru/UWNLFA9L6

10

O6o06marmuii ypok «MarHuTHOE TIOJI€.
SJIGKTPOMaFHI/ITHaﬂ HHIAYKOUSI

https://m.edso0.ru/COBO5BGMC

11

KontponbHas padoTa no teme «MarauTHoe
I10JI€C. SHGKTpOMaFHI/ITHaﬂ HUHAYKIOUA»

https://m.edso00.ru/8X637ELEU

12

CB00OOIHBIE MEXaHHYECKHE KOJICOaHMS.
I"apmonnyeckue koaeOanus. YpaBHEHUE
rapMOHHYECKHX Kojiebanuii. [IpeBpamenne
SHEPTUHU

https://m.edso00.ru/9Y6GYWEVP

13

JlabopaTtopHas pabota «lccnenoBanme
3aBUCHMOCTH TIEPHOJIa MaJIBIX KOJIeOaHUA
rpy3a Ha HATHU OT JIJTMHBI HUTH B MacChI Tpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

Konebarenpabir koHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHBIC KOJICOAHUS B UACATLHOM
KOJIe0aTeIbHOM KOHTYpE. AHAIOTHUS MEXKTY
MEXaHWYCECKUMH U JICKTPOMArHUTHBIMHU
KoJIe0aHUsIMH

https://m.edsoo.ru/H6JCO5BAD

15

®opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPruM B UIeaTbHOM KOJIe0aTeIbHOM
KOHTYpe

https://m.edsoo.ru/MHNWD2LHU

16

[IpencraBnenue o 3aTyxaromux KoJIcOaHHSIX.
BbIHYXICHHbIE MEXaHUYECKUE KOJICOaHUSI.
Pe3onanc. BeiHyXIeHHBIE DIEKTPOMArHUTHBIE
KoeOaHus

https://m.edsoo.ru/FMBDWPPG4

17

IlepemenHbIn TOK. CHHYCOUJAIBHBIN
IIEPEMEHHBIN TOK. MOIIIHOCTh IEPEMEHHOTO

https://m.edsoo.ru/VDEYXRVUI
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https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
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TOKa. AMIIUTYJJTHOE U ACUCTBYIOLIEE 3HAUECHUE
CWJIbI TOKA U HaIPSHKEHUS

Tpanchopmarop. [IponsBoacTso, nepenava u

18 . https://m.edsoo.ru/1ZWZUL8QK
MOTPeOJICHNE DIIEKTPUICCKON SHEPTUH
VYCTpoiCTBO U MPAKTUUECKOE PUMEHEHHE

19 3JIEKTPUYECKOTO 3BOHKA, TEHEpaTOpa https://m.eds00.ru/93Z12W4QQ
MEPEMEHHOTO TOKa, JIMHUH dJIeKTpoTiepenay
DKOJIOTHYECKHE PUCKU TIPH MPOU3BOJICTBE

20 aeKTposHepruu. KynpTypa ucnosib30BaHus https://m.edsoo.ru/3DUNYKWNO
AJIEKTPOIHEPTUH B TIOBCEIHEBHOW KUZHU
MexaHu4ecKre BOJHBI, YCIIOBHS

acrupoctpadenus. Ilepuon. CkopocTh

21 pactipocip pHoz p https://m.edsoo.ru/W2XBOR3HJ
pacnpoCTpaHEeHHsI U JITTHHA BOJIHBI.
[Tontepevnsie U TPOI0JTHHBIC BOTHBI
3Byk. CKOpOCTh 3ByKa. I pPOMKOCTH 3BYKa.

22 YK P yka-ip K https://m.eds00.ru/Z827Q6V70
Bricora Tona. TemMOp 3ByKa
OIIEKTPOMArHUTHBIE BOJIHBI, UX CBOUCTBA U

23 P ’ https://m.edso0.ru/SWB57C06X
ckopocTb. [1Ikana 3eKTpoMarHuTHRIX BOJIH
[TpuHIMIE PAAUOCBA3H U TEIEBUICHUS.

24 pHHK paz A https://m.edsoo0.ru/2WQTSLGLV
PazButue cpeacts cBs3u. Paguonokamms

25 KontponpHas padota «KosebaHus 1 BOJTHBI) https://m.edsoo.ru/IHURON8OB
[IpssMonMHEHOE pacIpOCTPaHEHHUE CBETA B

26 OJHOPOIHOM cpesie. ToueuHbI HICTOUHHK https://m.edsoo.ru/HUF74NDOW
ceera. JIyd cBera
OTpakeHne cBera. 3aKOHbI OTPAKEHUS CBETA.

27 p . p https://m.edsoo.ru/IMBKQM22Z
[TocTpoenue n300pakeHUHU B MIIOCKOM 3epKajie
IIpenomnenue cBerta. IloaHOe BHyTpeHHEE

28 p yIb https://m.edsoo.ru/\V49RISTRN

OTPAKCHUC. HpeIICJIBHBII/f YroJi moJIHOTO
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https://m.edsoo.ru/93ZI2W4QQ
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https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
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https://m.edsoo.ru/HUF74NDOW
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BHYTPEHHETO OTPAKECHUS

Jlaboparopuas pabota «3mepeHue

29 https://m.edso0o.ru/JO2E1IM1DQ
MOKa3aTess MPETOMIICHHSI CTEKIIa
JInazel. [locTpoenne n3oopaxxeHn 3€.

30 HH3PI LIOCTPOCHHE HIODPIACHII B JHH https://m. eds00.ru/W2MMSIKIC
dopmyra TOHKOH JIMH3BI. Y BEIIMYCHUE JTMH3BI
JlaGoparopuas padora «/ccnenoBanue

31 OpaTopHas pabota «ceenoBaHt https.//m.eds00.ru/Q1ZCMW980
CBOMCTB M300paKEHUH B JIMH3aX)
Hucnepcus cseta. CloHbII cocTaB 0€10ro

32 ceera. [[Ber. JlaboparopHas pabota https://m.edsoo.ru/K9OWVKE11
«Habnronenue qucnepcuu cBeTa
Mnatepdepe CcBeTa. a CBeTa.

33 HTEp(epenIuA CB T,, Jnpaictust caer https://m.edso0.ru/C8LCRSEJI
JudpakuroHHas pemeéTka
I1 B!

34 OTIEPEYHOCTH CBETOBBIX BOJIH. [lonspu3arus httos://m.edso0.ru/02118XYOJ
cBeTa
O eCcKHe 00 CTpOIiCcTBa

35 [ITHHCCKHE IPHOOPLL 1 YETPOUCTEA 1 https://m.eds00.ru/M5127JYGT
yCIIOBHS UX 0€3011aCHOTO MPUMEHEHUS
['paHuLIBl TPUMEHUMOCTH KIIACCUYECKOH

36 Mexanuku. [locTynaTel ciennaibHOW TEOPUHU https://m.edsoo.ru/P8GBIFJSN
OTHOCHUTEIBHOCTHU
OTHOCUTENHLHOCTH OTHOBPEMEHHOCTH.

37 FHOBP https://m.edsoo.ru/0VLMCN6B2
3ameyieHre BpeMEHHU M COKPAIICHUE JUTHHBI
DHeprus U UMIYIbC PEISITUBUCTCKON

38 yacTullbl. CBSI3b MacChl C HEPTUEU U https://m.edsoo.ru/190ZY4BUB
HUMITYJIBCOM. DHEPrusi MOKOos
KourponsHas pabora «Ontuka. OCHOBEI

39 p N p https://m.edsoo.ru/L8689JPLI
CHEIHaTbHON TeOPUU OTHOCUTEIEHOCTH
dotourl. Dopmyna [Tnanka. DHEPrusa u

40 pMY p https://m.edsoo.ru/ZL6P16LAQ

uMIynbc GoToHA
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https://m.edsoo.ru/W2MMS9KJC
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https://m.edsoo.ru/K9OWVKE11
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41

OTtkpsiTHE U HccnenoBanue GoTodPdexTa.
Omprtet A. I'. CtosieroBa

https://m.edsoo.ru/PGL5XXSRO

42

3akonbl poTodhdekra. YpaBHEHHE
OunmrenHa s porodppexra. «KpacHas
rpanuna» Gortosdpdexra

https://m.edsoo.ru/YLCK770G8

43

Hasnenue ceera. Onbith [1. H. JIeGenena.
XHUMHUYECKOE ACUCTBUE CBETA

https://m.edsoo.ru/EGO6ZQ1SA

44

TexHnueckne ycTponucTBa U MPaKTUYECKOE
npuMeHeHue: GoTosaemMeHT, GoToaaTIuK,
COJIHEUHas OaTtapesi, CBETOIUO/]

https://m.edsoo.ru/UFQDRSL5M

45

Pemenue 3agad mo reMe «DJI€MEHTHI
KBAHTOBOM OITUKW)

https://m.edsoo.ru/ZE73A67B1

46

Mogens atoma Tomcona. OmbiTer Pezepdopaa
o paccessHuro o-yactuil. [IranerapHast Moienb
aToma

https://m.edsoo.ru/FIC11POHN

47

[Toctynatel bopa

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

48

W3nyuenue u nornomuieHue GOTOHOB MPU
Iepexo/ie aToMa € OJJTHOTO YPOBHS SHEPTUH Ha
npyroi. Buael ciekTpoB

https://m.edsoo.ru/NN8SBHZYBE

49

BoaHoBEIE cBOMCTBA yacTUIl. BOJIHEI ¢
bpouiis. KopnyckynsipHO-BOJTHOBOW JyaJU3M.
CHOHTaHHOE U BBIHYXJACHHOE U3TyYeHUE

https://m.edso0.ru/J710TLFCO

50

OTkpbITHE PATUOAKTUBHOCTU. OTBITHI
Pesepdopna no onpeneneHuio cocraBa
PaMOaKTUBHOTO U3ITYYCHHUS

https://m.edsoo.ru/TSJFUU3TP

51

CaowucTsa anbda-, 6eTa-, raMmMa-u3IydeHusl.
BnusiHue paguoakTUBHOCTH Ha )KUBbIE
OpraHU3MBbl

https://m.edsoo.ru/UOIRQS0Z5
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52

OTKpbITHE IPOTOHA U HEUTPOHA. M30TOIBI.
Anbda-pacnag. DIEKTPOHHBIN U MO3UTPOHHBIN
Oera-pacnaj. ['amMma-uznyueHue

https://m.edsoo.ru/H2XIHOG3E

53

DHeprus cBA3M HyKJIOHOB B siipe. SnepHble
peakuu. SnepHbid peaktop. [Ipodrnemsr,
IIEPCIEKTHUBBI, SKOJOTUYECKHUE ACTIEKTHI
SIEPHOU DHEPTETUKH

https://m.edsoo.ru/CFJYJSSIG

54

OnemeHTapHble YacTUIIbl. OTKpPBITHE
MO3UTpPOHA. MeTo 1l HAOTIOICHUS 1
PErucTpanyu 3JIeMEHTAapHbIX YacTull. Kpyrisii
ctoJ1 «DyHaMeHTalbHbIE B3AMMOICHCTBHS.
EnquncTBO (hnznueckou KapTUHBI MUpa»

https://m.edsoo.ru/SUC62U40A

55

Ortanbl pazBuTHs acTpoHOoMUM. [IpukiiagHoe u
MHPOBO33PEHUECKOE 3HAUEHUE aCTPOHOMHUH.
Bun 3Be€31H0T0 HeOa. Co3Be3nus, IpKue
3BE€3/Ibl, INIAHETHI, UX BUAUMOE JBUKCHHE.
ComHeuHas cucreMa

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

56

Counnie. CoHeuHast akTUBHOCTE. MICTOYHUK
sHepruu CoJiHIIA U 3BE3]

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

57

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKHU.
3BE3/1bI INIABHOM MIOCJEI0BATEIBHOCTH.
Buyrpennee crpoenue 38€311. COBpeMEHHbIE
MPEACTABJICHUS O MPOUCXOKICHUU U
sporronnu CoJTHIA U 3BE3]T

https://m.edsoo.ru/GGD3W74Z0

58

Muneunsid [lyre — Hama ['anaktuka.
ITonoxenne n npmxenue ConHua B ["anakTuke.
lNanaktuku. Y€pHble ABIPBI B sApax rajJakTUK

https://m.edsoo.ru/L2U4S1HU2

59

Bcenennas. Pa30Oeranue ranaktuk. Teopus
bosbmoro B3peiBa. PennkroBoe nsinydyeHue.

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

60

Hepemennsie mpo0ieMbl acCTpPOHOMUU

https://m.edsoo.ru/LJHNL2MCF

61

KoHnTpoapHast pabota «IeMEHTBl aCTPOHOMUU
1 aCTpO(UBHKI

https://m.edso0.ru/TXTTCT488

62

O6o06maromuit ypok. Ponb pusuku u
ACTPOHOMHH B SKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COITTATLHOM 1 dTUUECKOM
cdepax IesTeTbHOCTH YeJIOBEeKa

https://m.edsoo.ru/MWNJ5CRXYD

63

O6o06maromuit ypok. Ponb 1 Mmecto pusuku u
ACTPOHOMHH B COBPEMEHHOM HAyYHOU KapTUHE
MHUpa

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

64

O6o6maromuit ypok. Ponb ¢pusndeckoit
TeopuH B (HOpMUPOBAaHUH TIPEICTABICHUAN O
¢buznueckoil KapTuHe MUpa

https://m.edsoo.ru/Y29SVPCVR

65

O6o06matromuii ypok. Mecto pusudeckoit
KapTHHBI MUPA B OOIIEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJICTABICHHUH O
IpUpOIC

https://m.edsoo.ru/LKNUIKHZH

66

Pe3epBHbIil ypok. MarHuTHOE T0JIE.
DneKTpOMarHUTHAsI UHTYKIIHS

https://m.edsoo.ru/EVMFIQTP6

67

PesepBHbiil ypok. Ontuka. OCHOBBI
CHeIHabHOM TeOPUH OTHOCUTEIHLHOCTU

https://m.edsoo.ru/ES5ABJRKS8L

68

Pesepnbiit ypok. KBantoBas ¢usuka.
DneMEeHThl aCTPOHOMUU U acTPOPU3IUKU

https://m.edsoo.ru/RARQLVO2]

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001IEro 00pa3oBaHMsA

10.1

JleMOHCTpHpOBAaTh Ha TpUMepax poiab M MecTo (Gu3MKu B (HOPMUPOBAHHU
COBPEMEHHOM HAaydyHOM KapTHHBI MHpA, B Pa3BUTHUH COBPEMEHHON TEXHHUKH U

TEXHOJIOTH, B TPAKTUYECKOMN JIEATEIIbHOCTH JIFOJEH

10.2

YuuTeiBaTh  TpaHUIBl  MPUMEHEHHUS]  HM3YYCHHBIX  (DU3UYECKUX  MOJIEIeH:
MaTepuagbHas TOYKa, MHEpLUalbHas CUCTEMa OTCYETa, aOCOJIIOTHO TBEPAOE TEJO,
WJICATIbHBIA Ta3; MOJEIH CTPOCHUS Ta3oB, XKUJKOCTEH U TBEPABIX TEJ, TOUCYHBIN

AIIEKTPUYECKH 3apsi]l — PU pelIeHNH (PU3NUEeCKUX 3a1a4

10.3

Pacnio3naBath (¢usnueckue siBneHus (mpouecchl) U OOBACHATH MX Ha OCHOBE
3aKOHOB MEXaHWKH, MOJICKYISPHO-KHHETHYECKOW TEOPUH CTPOCHHS BEIIECTBA U
DIIEKTPOJIMHAMUKA:  PaBHOMEPHOE W  pPaBHOYCKOPEHHOE  MPSMOJIMHEHHOE
JBUKEHUE, CBOOOJHOE TMaJieHue Tel, [BIKEHHE IO OKPYXHOCTH, HHEpIIHS,
B3auMoJiericTBue Tei; nuddysus, OpOyHOBCKOE NBIKEHUE, CTPOCHHE KHUIKOCTEH
1 TBEPJBIX TeJ, U3MEHEHHE 00bEMaA TeJ NMPU HarpeBaHUU (OXJIAXKICHHUH), TETIJIOBOE
paBHOBecHE, HCIIapeHue, KOHJEHCAIus, IUIaBJICHUE, KPUCTAIU3alus, KUIIEHUE,
BJIQYKHOCTH BO3/lyXa, NMOBBHIIICHUE JaBJICHUS ra3a IpHU ero HarpeBaHUU B 3aKPBHITOM
cocyle, CBSI3b MEXKJy IapaMeTpaMd COCTOSHMS Tra3a B H30Ipolleccax;

QJICKTpU3alus TCI, BSaHMOHCﬁCTBHe 3apAa0B

10.4

OnuceiBaTh MEXaHUYECKOE JABWIKCHUEC, HCIIOJb3YA (bI/I3I/I‘IeCKI/Ie BCJIIMYHUHBI.
KoopauHara, IIyTh, IIEPEMCHICHUE, CKOPOCTh, YCKOPCHHE, MacCa TCjla, CHIIa,
HUMITYJIbC TCJIa, KHMHCTUYCCKAas SHEPrusi, NOTCHIUAJIbHAA SHCPrusi, MCXaHUYCCKaA
pa60Ta, MCXaHHUUYCCKasA MOINHOCTb, IIPpW OIHCAHHWKU IIPAaBHUJIBHO TPAaKTOBATbH
(1)I/I31/I‘IGCKI/II‘/’I CMBICJI HCIOJIb3YEMbIX BCJIWUYHUH, HUX 0003HAYEHUS H CAMHHNIIBI,
HaXoaUuTb (bOpMy.]IbI, CBA3BIBAIONIUC JAaHHYIO (I)I/ISI/I‘IGCKYIO BCJIMYHUHY C ApYrumMu

BCIMYMHaAMHU

10.5

OnuceIBaTh HN3Y4YCHHBIC TCIIJIOBLIC CBOMCTBA TE€JI U TEMJIOBEIC SABJICHUA, UCIIOJIb3YA
(I)I/IBI/ILIGCKI/IC BCJIIMYUHLBL: JAaBJICHUC Ta3a, TEMIICpaTypad, CpCAHAA KHUHCTUUYCCKAA
OHCPrusgd XaoOTHYCCKOTO JBUKCHUA MOJICKYJI, CPpCAHCKBAApATH4YHAsA CKOPOCTb
MOJICKYJI, KOJIMYCCTBO TCIJIOTHI, BHYTPCHHAA DHCPIrUsd, pa60Ta rasa, KOB(I)(I)I/II_II/ICHT
MOJIE3HOTO JCHCTBUSA TEIIOBOIO ABUTATCIIA; ITPU OIMMMCAHUUN IMPABUJIBHO TPAKTOBATH
(1)H3I/IHGCKI/II7I CMBICJI HCHOJIb3YCMbIX BCIWYHUH, HX 0003HaUYCHUS U CAWHUIIBI,

HaXOAUTh (OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMUUHY C APYTUMHU
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BCIMYHMHaAM

10.6

OnucelBaTh H3YYEHHBIE DJIEKTPUUYECKUE CBOMICTBA BELIECTBA M AJIEKTPUUYECKUE
ABIIEHUS (TIPOILIECCHI), UCTONB3Ys (PU3MUECKUE BEIUYMHBI: AIICKTPUYECKHNA 3apsil,
NIEKTPUYECKOE I10JI€, HANPSHKEHHOCTH M0, MOTEHIMAN, Pa3sHOCTh IOTECHIMAIIOB;
IpU ONHMCAHUM TPABHIBHO TPAKTOBaTh (PU3MYECKHIA CMBICT HCIIOJIB3YEMBIX
BEIMYUH, WX OOO3HAYCHHsSI W CIUHHIBI, YKa3bIBaTh (OPMYIbI, CBS3BIBAIOIINE

JTaHHYIO (PU3HYECKYIO BETMUUHY C IPYTUMHU BEIIMYMHAMHU

10.7

aHATM3UPOBaATh (PU3MUYECKHE MPOLECCH U SBIICHHS, MCIOJB3YS (PU3NYECKHE 3aKOHBI
U IOPUHLMIBL 3aK0H BcemupHoro tsrorenusd, |, Il u |1l 3akonsl HeloroHa, 3akon
COXPAaHEHHS MEXaHMYECKON OHHEpPIUM, 3aKOH COXPAaHEHHUS HUMIyJbCa, NPUHIUI
CYNEpNO3UIUN CUJ, HPUHLMUII PAaBHONPABUS HWHEPLUATIBHBIX CHCTEM OTCYETA;
MOJIEKYJISIPHO-KHUHETHYECKYIO0 TEOPUIO CTPOEHUS BEILLECTBA, Fa30BbI€ 3aKOHBI, CBS3b
CpEeIHEN KMHETHMYECKOW HSHEPruM TEIMJIOBOTO JBM)KEHMSI MOJIEKYIT C aOCOJIIOTHOM
TEMIEpaTypol,  MepBbIi  3aKOH  TEPMOAMHAMUKH;  3aKOH  COXPAaHEHHUs
IEKTPUUYECKOrO 3apsijaa, 3akoH KyioHa; mpu 3TOM pas3inuyaTh CIOBECHYIO
(GbOopMyITUPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE€ BBIPAXKEHHWE U YCIOBUS (IPaHULBL,

00J1aCTH) TPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIE NPUHLUIIBI ACUCTBHUSI MAIIMH, NMPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3indarh YCIOBUSA MX O€30MACHOIO MCIIOJIb30BaHMs B MOBCEAHEBHOM

KHN3HHU

10.9

BBIMONHATE SKCIEPUMEHTHI 110 UCCIISTOBAHNIO (DU3MUYECKHX SIBJICHUH U TIPOIIECCOB C
WCTIOJIb30BAHUEM TMPSMBIX M KOCBEHHBIX M3MEPEHHUH; TMpU 3TOM (HOPMYIHPOBATH
npobseMy (3aa4y) u THIOTE3y y4eOHOTO 3KCIEPUMEHTa, COOMpPATh YCTAaHOBKY M3

MPeII0KEHHOT0 000PYAOBAHUS, TPOBOJUTH OIBIT U (POPMYITHPOBATEH BHIBO/IBI

10.10

OCYH.[GCTBJ'ISITB IPsAMBIC U KOCBCHHBIC U3MCPCHUA (bI/ISI/ILIeCKI/IX BCJIIMYMH, IIpU 3TOM
BBI6I/IpaTI> ONTHMAJIBHBINA CHOCO0 HN3MCPEHUA U HCIIOJIB30BAaTh HM3BCCTHBIC METOJbL

OIICHKH MOTPEIIHOCTEN U3MEpPEHU

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (DU3HMUECKUMU BETHMUYMHAMH C HCIIOJIb30BAHUEM
MpSMBIX H3MEpPEHHUil; MpU 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCUPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCHUMOCTH (U3MYECKUX BEIWYHH B BUAC TaONHIl U

l"pa(bI/IKOB, ACJIaThb BBIBOJBI 110 pE3YJIbTaTaM HCCICIOBAHUA

10.12

CO6J'IIO,Z[3TL IpaBHJia 0e30ImacHOro Tpyda 1Ipyu NpoOBCACHHUN HUCCJIEIOBAHUM B paMKax
yqeGHoro OKCIICPUMCHTA, y‘Ie6H0'I/ICCHeI[OBaTeHBCKOI71 )51 HpOGKTHOfI ACATCIBHOCTHU

C MCIIOJIb30BaHUEM MU3MEPUTENBHBIX YCTPOHCTB M JIab0paTopHOro 000py0BaHUS

10.13

Pemate paC‘IéTHLIe 3aJla4u C SIBHO 3aJlaHHOM q)HSquCKOﬁ MOJCIIbIO, HCIIOJIb3Ys
(I)I/IBI/ILIGCKI/IG 3aKOHbI W MPUHIUIIBI, HA OCHOBC aHAJIN3a YCJIIOBUA 3aJa4n BBI6I/IpaTL
(1)I/I3I/IHCCKYIO MOJ€CJIb, BBIACIATH (I)I/ISI/I‘-ICCKI/IG BCJIIMYHUHBI U (bOpMyJ'IBI, HeO6XOI[I/IMBIC

o eé peuicHud, MNpPOBOJAUTH paC‘{éTBI U ONCHUBATH PCAJIBHOCTH MOJYYCHHOTI'O
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3HaUeHUS (PU3HMUECKON BETUIHHBI

10.14

Pemrate kauecTBEHHbIE 3a7aud: BBICTPAMBATH JIOTMUECKH HEMPOTUBOPEUUBYIO
LIETIOYKY PACCYXJICHUN C ONOpPOMl Ha H3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U

(busnueckue SBICHUS

10.15

Hcnonb30BaTh MpH pelicHHH YYEOHBIX 3a7ad COBPEMCHHBIE HH(POPMAIIOHHBIC
TEXHOJOTHM JUIsl MOWCKA, CTPYKTYPUPOBAHHMS, MHTEPIPETALMU U MPEACTABICHUS
yu4eOHOM W HAYYHO-TIOMYJISIPHOW WH(POPMAIUK, IOJYYCHHOW W3 Pa3sIuIHBIX

HMCTOYHUKOB; KPUTHYCCKH aHATH3UPOBATH TOTyIaeMyro HH()OPMAIIHIO

10.16

[IpuBouTE MpUMEpPHI BKJIAJAa POCCUHCKUX M 3apyOEKHBIX Y4EHBIX-(PU3UKOB B
pa3BUTHE HAayKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTUE TEXHUKH

U TEXHOJIOTUH

10.17

Ucnonn3oBars TCOPCTUYCCKHUEC 3HAHUA II0 (1)143141(6 B HOBCGJIHCBHOﬁ KHU3HU JIA
obecnieueHuss 0€30MaCHOCTU MpU OOpalleHud ¢ MNpUOOpaMM U TEXHUUYECKUMU
YCTPOWCTBAMH, U COXPAaHEHHs 37I0POBBS M COONIOACHUS HOPM DKOJOTHYECKOTO

MOBEJCHUS B OKPYXKAIOIIEH cpeie

10.18

Paborate B rpymme ¢ BBIIIOJTHEHHEM PAa3THYHBIX COMHMAIBHBIX POJIEH, MIJIaHUPOBAThH
paboTy TpyNIbI, paIMOHAIBLHO pAaCIpPENeNATh OOsI3aHHOCTH U IUIAHHPOBATh
JEATEIbHOCTh B HECTAaHIAPTHBIX CUTYalMsAX, AaJEKBAaTHO OIEHUBATh BKJAJl

Ka)KJIOTO U3 YYaCTHUKOB I'PYNIIBI B pEIICHUE pacCMaTpUBaeMON MPoOIeMbl

11 KIJACC

Kox
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o01ero odpa3oBaHusi

111

JleMoHCTpHpOBaTh Ha MpUMepax poJb U MecTo (GU3UMKU B (POPMHUPOBAHUU
COBPEMEHHON Hay4YHOW KapTHUHBI MHpA, B PA3BUTHU COBPEMEHHOM TEXHHUKH U
TEXHOJIOTHI, B MPaKTUYECKOW AEATEIbHOCTH JIIOJEH, LEeNOCTHOCTh U E€AMHCTBO

(buznueckoil KapTUHBI MHUpA

11.2

Y4YuTEIBaAThH rpaHulibl TPUMCHCHUS H3YYCHHBIX (1)H3H‘{CCKI/IX MOJICIEH: TOYECYHBIN
BHGKTpI/I‘IeCKI/Iﬁ 3apsand, saAcpHad MOJCIIb aTOMa, HYKJIOHHAasA MOACJIIb aTOMHOT'O AApa

IIpU peleHnH (PU3NYECKUX 3a1a4

11.3

Pacno3HaBath (I)I/I3I/I‘-ICCKI/IC SAIBJICHUSA (HpOI_ICCCBI) U OOBSACHATh HX HA OCHOBE
3daKOHOB 3JICKTPOAWUHAMUKH U KBAaHTOBOU (I)I/BI/IKI/IZ QJICKTPpUYCCKasl MPOBOAUMOCTD,
TCIIJIOBOC, CBCTOBOC, XHMMHUYCCKOC, MArHuMTHOC JIeNCTBUSA TOKa, B3aHMOJICHCTBHUE
MAar"iviToB, JJICKTPOMArouTHAad WHAYKOUA, JeiCTBME MAarHMTHOIO MO Ha

NINpOBOAHHUK C TOKOM H IIBH)KYL[IHIZCSI 3apsa, SJICKTPOMAIrHUTHBIC KOJICOAHHS H
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BOJIHBI, TPSIMOJIMHEHHOE paclpOCTpaHEHHE CBETa, OTPAKECHUE, TNPEIOMIICHHE,
uHTephepeHys, Audpakuus U [OJSpH3alMsA  CBETa, JUCHEPCUS  CBETa,
doTosnekrpudeckuii d3PPext (hoTorddeKT), CBETOBOE NaBJICHHUE, BOZHUKHOBEHUE
JMHEHYATOr0 CIEKTpa aToMa BOJOPOJA, €CTECTBEHHas W  HCKYCCTBEHHAas

PaanOaKTUBHOCTDb

11.4

OnuceiBaTh HN3YUYCHHBIC CBOIiCcTBa BCIIIECTBaA (SHGKTpI/I‘-IeCKI/Ie, MAarHuTHBIC,
OINITUYECKHUE, JJIEKTPUYECKYIO MIPOBOJUMOCTE pa3sIUYHBIX cpen) 5
JJICKTPOMArHUTHBIC SIBIICHUS (IIPOIIECCHI), WCIOIB3ysd (U3MUSCKUE BEITUYHUHBIL:
ANIEKTPUYECKUM 3apsl, cuja TOKa, IEKTPUUYECKOE HANpSHKEHHUE, IEKTPUUECKOE
COTNIPOTHUBIIEHUE, PA3HOCTh NOoTeHIIHAIOB, D/]C, paboTa ToOKa, MHIYKITUS MarHUTHOTO
nons, cuiaa Awmmepa, cwia JlopeHlla, WHIYKTUBHOCTh KATYIIKH, SHEPrus
OJICKTPUYECKOTO W MAr"HuTHOI'O HOJ'IGfI, nepuoa MW 4YacrtoTa KoneOaHui B
KoJjeOaTeNbHOM KOHTYpe, 3apsii M CHJla TOKa B Mpollecce TapMOHUYECKHX
AJIEKTPOMArHUTHBIX KOJIeOaHUM, (POKYCHOE PACCTOSHUE U ONTUYECKasl CHJIAa JIMH3HI;
P ONHCAaHUU TPABWILHO TPAKTOBAaTh (DU3MUYECKUH CMBICI HCIHOJb3YEeMbIX
BEINYNH, HUX o0o3HaueHus u CANMHUIIBI; YKa3bIBAaThb CbOpMy.]'II)I, CBA3BIBAIOIIINC

JaHHYIO (PM3UYECKYIO BEIMUUHY C JPYTUMH BeIMYMHAMHU

115

OnuchIBaTh N3yYEHHBIE KBAHTOBBIC SIBJICHUS U TIPOIIECCHI, UCIIOIB3Ys (PU3NUECKUE
BEJIUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U YacTOTa CBETAa,
SHEPrus U UMIYJbC POTOHA, IEPUOJI MOTypaciaga, SHEPTUs CBSA3U aTOMHBIX SJED;
Py ONHCAHUM TPABUJIBHO TPAKTOBATh (DU3MYECKUI CMBICI HCIOIb3yEMbIX
BEJIMYMH, MX O0O3HAUeHHMs] M EAMHHIIBI, YKa3bIlBaTh (POPMYJIbI, CBS3BIBAIOLINE
JaHHYI0 (DU3MYECKYI0 BEIUYMHY C APYTMMH BEJIMYMHAMH, BBIUYUCISATH 3HAUCHUE

(bu3MYecKoi BEINYNHBI

11.6

AHanu3upoBath (PU3NUECKHE MPOLIECCHl U ABICHUS, UCTOIb3YS GU3UUECKUE 3aKOHBI
W nOpuHIUNbL: 3akoH OMa, 3aKOHBI TIOCIENOBAaTEIbHOTO M MapajlieIbHOTro
COEIMHEHUS! MPOBOJHUKOB, 3akoH Jxoyns — JleHua, 3aKoH 3JE€KTPOMarHUTHOMN
WHIYKIWW, 3aKOH MPSIMOJIMHEWHOTO PaCIpOCTPAHEHUs CBETA, 3aKOHBI OTPaXKEHUS
CBETa, 3aKOHBI IMPEJIOMJICHUS CBETa, ypaBHEHHEe OWHIITeWHa g QorodddexTa,
3aKOH COXpPAHEHUS SHEPTruM, 3aKOH COXPAaHEHHUsI MUMIyJIbCa, 3aKOH COXPaHEHHS
ANEKTPUUECKOTO 3apsiia, 3aKOH COXpaHEHUs MacCOBOTO YHMCIa, MOCTynaThl bopa,
3aKOH PaJMOAKTUBHOTO pacmnaja; Ipy 3TOM Pa3indaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHa, €ro MaTeMaTUYeCKOe BBIPAKEHHE U yCIOoBUS (TpaHUIBI, OOJIACTH)

NPpUMCHHUMOCTU

11.7

OHpe,[[eJ'ISITL HaIpaBJICHUC BCKTOPAa HMHAYKOHUHW MArHUTHOT'O IIOJISI ITPOBOJHHUKA C

TOKOM, CHIJIbI AMnepa " CUJIbI ﬂopeHua

11.8

CTpOI/ITL N OIIMChIBATb I/I306pa)KCHI/IC, CO31aBacMoOC INNIOCKUM 3CPKAJIOM, TOHKOH

JIMH30U
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11.9

BBINONHATE SKCHEPUMEHTHI 110 UCCIEIOBAHNIO (PU3NYECKHX SIBICHUH U MPOLIECCOB C
WCIOJIb30BAHMEM TPSMBIX M KOCBEHHBIX HM3MEPEHUH; MpU 3TOM (HOPMYIHPOBATH
npobnemy (3a7ady) ¥ THINOTE3y y4eOHOTO 3KCIIEpUMEHTa, COOMPATh YCTAHOBKY W3

MPEUI0KEHHOT0 000pYAOBaHUS, IPOBOAUTE OMBIT U (POPMYITHPOBATH BBIBOIBI

11.10

OCYHIGCTBJI?[TI) MMpsAMBIC 1 KOCBCHHBLIC U3MCPCHUA (1)I/I3I/I‘IGCKI/IX BCJIMYHH, IIPpHU 3TOM
BI)IGI/IpaTI) ONTHUMAJIbHBIA CII0CO0 HN3MCPCHHUA W HCIOJIBb30BaThb HM3BCCTHLIC MECTO/bL

OLIEHKH ITOTPEIIHOCTEN U3MEPEHUI

11.11

WccnenoBaTh 3aBUCUMOCTH (DU3UYECKUX BEIMYMH C HCIHOJB30BAHUEM IPSMBIX
W3MEPEHUH; TMpH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHPOBATH PE3YyIbTAThI
MOJIyY€HHON 3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BUJE TaOnMll U TpaduKoB,

ACJIaTh BBIBOABI IO PE3yjIbTaTaM HUCCICA0OBAHUA

11.12

Cobnronate mpaBuia O€30MAaCHOTO TpyAa MpPU MPOBEICHUH HCCICIOBAHUM B
paMKax ydeOHOTO OKCIIepUMEHTa, Yy4eOHO-HCCIEAOBATEIHCKOH W TPOEKTHOM
NESATEILHOCTH C WCIOJb30BAaHHUEM H3MEPHUTEIBHBIX YCTPOMCTB U J1a0OPATOPHOTO

000pyaOBaHMS

11.13

Pematps pacuérHble 3amaud C SBHO 33JaHHON (PU3MYECKOW MOJIENbIO, HCIOJIb3YS
(u3nueckue 3aKOHBl U MPUHIMIBI; HA OCHOBE aHajIM3a YCJIOBHUS 3a/Ja4dl BbIOMpATh
(bu3MYECKyI0 MOJIETb, BBIIENATh (PU3NUYECKHE BEIMIUHBI U (OPMYJIIbI, HEOOXOAUMBbIE
Uil €€ pelIeHus, NMPOBOAUTh pacuéTbl M OLEHMBATh PEAITBbHOCTH IMOJIY4YE€HHOTO

3HaueHUs HU3NYECKON BETUUHHBI

11.14

Pemarth kauecTBeHHbIE 3a/JadyM: BBICTpAUBaTh JIOTMUYECKH HENPOTUBOPEUNBYIO
LIEMIOYKY pAacCyXJIEHUH C OMOpON Ha H3YUYEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U

(1)I/I3I/ILI€CKI/IG SABJICHHUA

11.15

Hcnonb3oBath mpu pemieHud y4eOHBIX 3a/ad COBpEeMEHHble HH(OpMalUOHHbIE
TEXHOJIOTUH JJIsi TIOUCKA, CTPYKTYpUPOBAHHS, MHTEPIpETAllMi M TMpeACTaBICHUS
yu4eOHOM W HAY4YHO-MOMYJISAPHON HHPOpPMAIMK, NOJYYEeHHOW U3 Ppa3IMYHbIX

HUCTOYHUKOB; KPUTHUUYCCKHU aHATTU3HUPOBATH IMOJIy4a€MYIO PIH(bOpMaI_[I/IIO

11.16

O0OBACHATH IIPUHIUIIBI HeﬁCTBHH MalllMH, HpI/I60pOB U TCXHHUYCCKHUX YCTpOﬁCTB;

pa3jiniaTth yCJIOBUA UX 0e30MacHOro MCIOJIL30BaHMS B MOBCEIHEBHOM KU3HHU

11.17

[IpuBoUTE MpUMEpPHl BKIAJa POCCHUCKUX M 3apyOCKHBIX YYEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE IMPOILIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE

TEXHUKH U TEXHOJIOTHH

11.18

Hcnonb3oBaTh TeopeTHYECKHE 3HAHMSA MO (U3MKE B MOBCEAHEBHOM >KM3HU [UIs
oOecrieyeHHss 0€30MAaCHOCTH MpU OOpalleHud ¢ OpudbOpaMu M TEXHUYECKUMHU
YCTPOMCTBaMHM, JIsi COXPAHEHMs 3/10pOBbS M COOJIOAEHUS HOPM 3KOJOTMYECKOTrO

MOBEJICHUS B OKPYXKAIOIIEH cpene

11.19

PaGorats B rpyarne € BBIIIOJHCHHUEM PAa3/IMYHBIX COUUAIBHBIX pOJ'ICﬁ, IJIaHUPOBATH

pa60Ty I'pyIIbl, paluOHAIBHO PaclHpCACIiaTb 00S3aHHOCTH | IJIAaHUPOBATb
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ACATCIIBHOCTL B HECTAHAAPTHBIX CUTyalHAX, aJICKBATHO OLCHMWBATHL BKJIAJ KaKJIO0T'O

13 YYACTHUKOB I'PYIIIBI B PEIIEHUE pACCMATPUBAEMOI ITPOOIIEMBI
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IHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox
pasaena

Koa npoBepsiemoro 3jieMeHTa

HpOBepﬂeMble JJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOAbI HAYUHOI'O [IO3HAHUA

1.1

®usuka — Hayka o npupoje. Hayunele wmeTonbl
IIO3HAHMS OKPYXKAIOIIEro Mupa. Posib dKciepuMeHTa U
TEOPUHU B IIPOLIECCE NTO3HAHUS TPUPOJIbL. DKCIIEPUMEHT B

¢usnke

1.2

MonenpoBanue (QU3NYECKUX SBJIEHUN M IPOLIECCOB.
Hayunble runotespl. PH3nYEeCKHUE 3aKOHBI M TEOPUHU.
['panunel npUMEHMMOCTH  (DU3MYECKHUX  3aKOHOB.
[Ipunnun cootBercTBuss. Ponb u Mecto ¢u3uku B
(GbOopMUPOBAHUM COBPEMEHHON HAy4HOW KapTHUHBI MHpA,

B MPAKTUYECKON AEATETLHOCTH JIIOACH

MEXAHHKA

KNMHEMATHKA

211

Mexanuueckoe NIBIDKEHHUE. OTHOCUTENLHOCTD
MEXaHUYECKOTO JIBUKEHUS. Cucrema oTcyéra.

Tpaekropus

2.1

2.1.2

[Tepemenienue, CKOPOCTb (cpenusist CKOPOCTb,
MTHOBEHHAsi CKOPOCTb) M YCKOPEHHE MaTepUallbHOMN
TOYKH, HUX TPOCKIUU HA OCH CHCTEMbl KOOPAWHAT.

Clio)xeHue nepeMeIeHU U CI0KEHUE CKOPOCTEN

2.1.3

PaBHOMCpHOG U PaBHOYCKOPCHHOC HpHMOJ’IHHGﬁHO@
JABHMXKXCHHUC. Fpa(l)I/IKI/I 3aBUCUMOCTH KOOpAHHAT,
CKOPOCTH, YCKOpCHU, nyTHu u NnepeMeuicHud

MaTepHaHLHOﬁ TOYKHU OT BPEMCHU

214

CBoOoHOE majieHne. Y CKOpeHrne CBOOOHOTO MaeHHUS

2.15

KpHBOHHHeﬁHOG JABHIXKCHHC. PaBHOMepHOG JABHMXKCHHC
MaTepHaHLHOﬁ TOYKH II0  OKPYKHOCTH. VYrinosas

CKOPOCTD, JIMHEeHas CKOpPOCTh. HCpI/IOI[ n 4acToTa.
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LlenTpOoCcTpeMUTENBEHOE YCKOPEHHE

2.1.6

TexHuueckue yCTpOMCTBA:  CIMAOMETP, JBHKCHHE

CHapsA 0B, HCITHBIC 1 PEMCHHBIC IICPCAadn

2.1.7

[Ipaktuyeckue paboTel. M3MepeHHe MrHOBEHHOMU
ckopoctd. HMccnenoBaHme — COOTHOLIEHUS — MEXIY
IyTSIMHU, IPOWJIECHHBIMH TEJIIOM 3a IIOCIIEIOBATEIbHBIC
paBHBIE NPOMEXYTKM BPEMEHM IIPH PABHOYCKOPEHHOM
JBWKCHUHM C HA4aJIbHOW CKOPOCTBIO, PABHOM HYIIIO.
N3yuenne nBMKEHUs IIApUKa B BA3KOM JKHUIKOCTH.

N3ydenue nBuxeHus tena, OpoIIEHHOIO TOPU30HTAIbHO

2.2

JTMHAMUKA

221

[Ipuanun otHocurensHOCTH ['ammites. IlepBelii 3akoH

Herorona. IHepunanbHbIe CUCTEMBI OTCUETA

2.2.2

Macca Tena. Cuna. [IpuHImn cyneprnosunum cui

2.2.3

Bropoit 3akoH HproToHa a1 MarepuanbHOM TOYKH B
nnepruansHoit cucteme orcuéra (MCO). Tperuii 3akoH

Hrrorona AJId MaTCpUuaIbHBIX TOYCK

2.2.4

3akoH BcemupHoOro tiarorenusi. Cuia tsokectu. [lepBas

KOCMHUYECKasA CKOPOCTb. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUSI CKOJIbKEHUS
u cuna tpeHus nokos. Kosddunuent tpenus. Cuna
COTPOTHBIICHUSI NIPU JIBWKCHUM Teja B >KUIKOCTH WIIU

rase

2.2.7

HOCTYHaTeJ'IBHOC n BpamaTeiIbHOC JBHXCHHEC

a0COJIFOTHO TB épI[Ol"O TCl1a

2.2.8

MoMeHT cunbl OTHOCUTEIBLHO OCH BpalliCHU:. IIneyo

cuibl. ¥YcinoBus paBHoBecus TBEpaoro tena B UCO

2.2.9

Texuuueckue YCTpOﬁCTBaZ INOAIIMITHUKHK, JOBHXCHHC

HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTuyeckue pabotel. M3yyenue aBuxkeHust Opycka 1o
HAKJIOHHOM TUIOCKOCTH MOJ JEMCTBUEM HECKOJIBKUX CHUIIL.
HccnenoBanne  3aBUCHUMOCTH CWI  yIpPYrOCTH,
BO3HHUKAIOIIKUX B  JeOpMUPYEMOl  HpyKUHE U

PE3NHOBOM 06pa3ue, OT BCIMYHHBI HX I(C(I)OpMaI_II/II/I.
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HccnenoBanue ycnoBuil paBHOBECHS TBEPIAOTO TeEna,

HMCIOICTO OCh BpalllCHUA

3AKOHbI COXPAHEHMA B MEXAHUKE

Nmnynse MaTepuaIbHON TOYKH, CHUCTEMBI
23.1 MaTepHUaTbHBIX TOYEK. VIMITyabC CHIJIBI U W3MEHEHUE
UMITyJIbCa Teja
3akoH coxpaHeHuss umnyiasca B MCO. PeaktuBnHoe
2.3.2
JIBUKCHHC
2.3.3 Pabora cumnbl
2.3.4 MOTTHOCTH CHUJITBI
935 Kunerndeckast sHeprus marepualbHOM TOUkH. Teopema
- 0 KMHETUYECKOW DHEPTUH
[Torenumaneuass »Heprus. [loTeHnManbHas >HEPrus
2.3 2.3.6 yrpyro negopMHpoBaHHOW MPYKUHBL [loTeHImambHast
SHEPTUs Telia BOJIM3H MOBEPXHOCTH 3eMIIH
[ToTeHnmanpHble W HEMOTEHIMAIBHBIE CHIBL. CBS3b
237 paboThl  HEMOTEHIUAIbHBIX CHJI C HM3MEHEHHEM
o MEXaHUYECKOM  JHEPrMM  CUCTEMBl  Tel.  3aKOH
COXPAaHEHHUS MEXaHUYECKOM SHEepTuu
2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHHS
239 Texuuyeckue ycTpoicTBa: ABH)KEHHE PAKET, BOAOMET,
o KOIep, MPY>KUHHBIN MUCTOJET
[IpakTrueckue paboThl. 3ydeHue CBS3M CKOPOCTEH Tl
2.3.10 npu HeynpyroMm ynape. McciaenoBaHue cBsi3u pabOTHI
CHWJIBI C U3MEHEHHEM MEXaHUYECKOM SHEpruu Telna
3 MOJIEKVYJISIPHAS ®U3UKA U TEPMOAMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUN
OCHOBHBIE TIOJIOKEHHUS  MOJIEKYJISIPHO-KUHETHYECKOMN
311 teopun. bpoyHoBckoe npwxkenue. Juddysus. Xapakrep
31 JBUKEHHS U B3aUMO/ICHCTBUS YaCTHUI] BEIIECTBA
. Mopenu CTpoeHHS Ta30B, KUAKOCTEH U TBEPABIX TEN U
3.1.2 0ObLSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE JTHX
MOJEIIEeN
3.1.3 Macca monekyn. KonuuectBo BemectBa. [locTosiHHast
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ABoraapo

3.14

TemmoBoe paBHOBecue. Temrepatypa U €€ U3MEpEHHUE.

[Ixana remneparyp Llenscus

3.15

Mopens wuneansHoro rasza. (OCHOBHOE ypaBHECHHE

MOJIEKYJIIPHO-KUHETUUECKOM TEOPUH UJIEATIbHOTO ra3a

3.1.6

AOconroTHasi ~ Temmeparypa Kak Mepa  CpeaHeu
KHHETHIECKOU OHCPTrMU TCIIJIOBOTO JABHMIKCHUSA YaCTUIL

ra3a. [lIkana remneparyp KenbBuna

3.1.7

VpaBuenne Knamelipona — MengeneeBa. 3akoH

HanproHa

3.18

l'azoBbie 3akoHbl. M30mporecchl B HACATBHOM Ta3e C
IIOCTOSIHHBIM KOJINYECCTBOM BeUIcCTBA. I/ISOTepMa,

n3o0xopa, u3obapa

3.1.9

TexHudeckune ycTpoicTBa: TepMOMETp, bapoMeTp

3.1.10

[IpakTnueckue paboThl. M3MepeHune macchl BO3/ayXa B
KJIacCHOM KoMmHare. MccnenoBanue 3aBUCUMOCTH MEXKTY

napamMeTpamM# COCTOSIHHS Pa3peKEHHOTO Ta3a

3.2

OCH

OBbI TEPMOJINMHAMHKHA

3.2.1

TepMoauHamuyeckass cucTeMa. BHYTpEHHSs SHEprus
TEPMOJMHAMHYECKOH  CHCTeMbl W  crmocoObl  eé

HU3MCHCHUA

3.2.2

KonuuectBo Temnotsl u paboTta. BHyTpeHHss >Heprus

O0AHOATOMHOI'O HACAJIBHOI'O I'a3da

3.2.3

Buapl Tersonepenaum: TEmIONPOBOIHOCTb, KOHBEKIIHS,
U3JIy4YEHHUE. TemoéMKoCTh Tea. VY nennHas
TEIJIOEMKOCTE BelecTBA. PacuyéT KOJIMYECTBA TEIJIOTHI

IIpu TCIIoIncpecaadc

3.2.4

[TepBsIif 3akoH TepMoAMHAMUKH. [IpuMeHeHue nepBoro
3aKOHa TEPMOJMHAMUKHU K u3ompoueccaM. ['paduueckas

UHTEpHpeTanus paboThl ra3a

3.2.5

Tennosble MamuHbl. [IpyHIMOBI [EHCTBHS TEMJIOBBIX
mamnH. [IpeoOpa3oBaHust SHEPruM B  TEIJIOBBIX
mamnHax. Koadduuuent nonesHoro neiictus (nanee —

KITI) renmosoit mammusl. [{ukin Kapuo u ero KI1/]

3.2.6

Bropoii 3akoH TepmomumHamuku. HeoOpaTtumocTts
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opoleccoB B npupoge. TemIoBble  JBHUraTelH.

DKosornyeckrue npoOIeMbl TEIUIOAHEPTETHKH

TexHuueckue yCTpOMCTBA: JBHUraTellb BHYTPEHHETO

3.2.7
Cropanusi, OBITOBOM XOJIOIMIIBHUK, KOHIUIIMOHEP

328 [Ipaktnueckue  pabotel.  M3mepenuwe  ynenbHOMN
TEMI0EMKOCTH

AT'PETATHBIE COCTOSAHNUA BEILECBA. ®A30BbIE [IEPEXO/IbI

[TapooOpa3oBanue u koHzaeHcauus. Mcmapenue u

3.3.1 KATEHUe.  YJelbHas  TeIJoTa  MapooOpa3oBaHUS.
3aBHCHMOCTB TEMIIEPATyphl KUTICHUS OT JaBICHUS
332 AOGcomoTHas M OTHOCUTENbHAs BIAKHOCTh BO3JyXa.
o Hacsimennsiit nap
TBépnoe Teno. Kpucramnuueckue u amopdHbie Tena.
3.3.3 AHuzoTponus CBOICTB KpPHUCTAJIJIOB. Kunxue
3.3 kpuctaiuibl. COBpeMEHHbIE MATEPUAIIbI
334 [InaBneHrie ¥ KpuUCTAUIM3ANWA. YIeNbHas TEIUIOTa
- riaBneHus. Cyonumanust
3.3.5 VYpaBHEHHE TEIIOBOTO OajlaHca
TexHuyecknue yCTpOWCTBA: THTPOMETP U ICHUXPOMETD,
336 KaJTOpPUMETP, TEXHOJIOTUM IOJY4YEHUS COBPEMEHHBIX
o MaTepuagoB, B TOM YHCJIE€ HAHOMAaTepHAJOB, U
HaHOTEXHOJIOTUH
3.3.7 [IpakTrueckue paboTel. I3MepeHne BIaKHOCTH BO3yXa
4 SJIEKTPOAMMHAMUKA
SJIEKTPOCTATUKA
411 OnekTpu3aus Tell. JJeKTpuueckud 3apsaa. JIBa Buga
o MEKTPUIECKHX 3apsiI0B
4.1.2 [TpoBOIHUKH, AUANEKTPUKH U TIOTYIIPOBOTHUKA
i1 4.1.3 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
. 414 Bsaumonelicteue 3apsnoB. 3akoH Kynona
Onexrpudeckoe noje. Hanmpssk€HHOCT AMEKTPUUECKOTO
4.1.5 noJis. [Tpunuun cynepnosuimy. JIuaum HanpsHkKEHHOCTH
IEKTPUUYECKOTO TOJIS
4.1.6 Pabora cun snekrpocratnueckoro moss. I[loreHmmarn.
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PasHocTh NoTeHIIMAIOB

HpOBOI[HI/IKI/I u AUBJICKTPUKU B IIOCTOAHHOM

4.1.7 NIEKTPUIECKOM T0JIE. Juanexrpuyeckas
IIPOHULIAEMOCTD
OnekrpoéMkoctb.  KonpeHncarop.  DNEKTPOEMKOCTh
4.1.8 IJIOCKOTO  KOHJEHCATOpa. OJHEPrus  3apsyKEHHOTO
KOHJIEHCaTopa
TexHuuecKkne yCTpOMCTBA: DJIEKTPOCKOI, AIEKTPOMETP,
419 JIEKTPOCTATHYECKAs 3aIlNTAa, 3a3eMJICHUE
o NEKTPONpUOOPOB, KOHAECHCATOP, KCEPOKC, CTPYWHBIN
HPUHTEP
4.1.10 [IpakTnueckue paboTel. M3MmepeHue sIeKTPOEMKOCTU

KOHJIEHCaTOpa

4.2

IIOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJIAX

YcnoBus CYIICCTBOBAHUSA MMOCTOAHHOT'O SJICKTPHYCCKOTO

421 toka. Mcrounuku Toka. Cuna Toka. [IocTOsSIHHBINA TOK
4.2.2 Hanpspkenue. 3akon Oma it ygacTka 1enu
123 DIIEKTPUYECKOE COIIPOTHUBIICHHE. VY nensHoE
o COTPOTHBIICHUE BEIIeCTBa
124 [TocnenoBarenbHOE, napajuiesibHOe, CMEIlIaHHOE
o CO€IMHEHUE MPOBOIHUKOB
4.2.5 Pabota anekTpuueckoro Toka. 3akoH [xoynsa — Jlenna
4.2.6 MOoONTHOCTB JEKTPUUYECKOTO TOKA
anekTpoaBwkymas cuia (manee — IJC) u BHyTpeHHEe
r CONPOTHBIICHWE HCTOYHUKA ToKa. 3akoH Owma ams
o MOJIHOM (3aMKHYTOM) anekTpudeckoi 1enu. KopoTkoe
3aMbIKaHUE
DNEeKTpOHHAs MPOBOJUMOCTb  TBEPIBIX  METAJUIOB.
4.2.8 3aBUCHUMOCTD CONPOTHUBIIEHUSA METAJIJIOB oT
Temmeparypbl. CBepXIpoOBOIUMOCTh
429 DOnekTpuueckuid  ToK B Bakyyme.  CBoiicTBa
o ANEKTPOHHBIX MMYYKOB
4210 [MonynpoBoanuku.  CoOCTBEHHass W MIpUMECHas

IMPpOBOAMMOCTD MOJIYITPOBOAHHUKOB. CsolicTBa p-n

60




nepexona. [loynmpoBofHUKOBBIE TPHUOOPHI

4.2.11

DnexTpuuecKuit TOK B JJIEKTPOJINTAX.

DIEKTPOIUTHYECKAs JUCCOLMAIINS. DIECKTPOJINU3

4.2.12

OnekTpuyeckuii TOK B ra3zax. CaMOCTOSITENIbHBIA U
HECAMOCTOSITENIbHBIA ~ paspsiA.  PasinuHble  TUIBL

CaMOCTOSITENBHOTO pa3psana. Moisnus. [1nazma

4.2.13

TexHu4eckue yCTpOMCTBA: aMmIEepMETp, BOJIBTMETP,
peocTaT, HCTOYHHMKM TOKA, DSJIEKTPOHArpeBaTelIbHbIE
npudopHl, JEKTPOOCBETUTEIILHBIE puOOPHI,
TEPMOMETP  CONPOTHUBIICHUSA,  BAaKyyMHBIH  JHOL,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOITYHIPOBOJHUKOBBIN

JINOJ1, TaJIbBAHUKA

4.2.14

[IpakTnueckue  pabotel. UM3ydyeHue  cMeENIaHHOTO
COEMHEHUS PE3UCTOPOB.
Namepenne DJIC ucTOYHMKA TOKA M €ro BHYTPEHHETO

comnpotuBnieHus. Habmonenue anexTponnsa

11 KIJACC

Kon
pa3nena

KoanposepsieMoro 3j1emMeHTa

IIpoBepsiemMble 1€MEHTHI COIEP:KAHUS

4

SJIEKTPOAMHAMUKA

MAT'HUTHOE IIOJIE. 9JIEKTPOMATI'HUTHA A MHAYKIWA

43.1

ITocTosunrie MAaTrHUTEL. BsaumoneiictBue

IIOCTOAHHBIX MAaroHuTOB

4.3

4.3.2

MaruutHoe mone. BekTop MarHMTHOW HMHIYKIIUH.
[Mpunnun  cymeprio3uuuu. JIMHMUKM ~ MarHUTHOMN
uHAyKuu. KapThHa JAMHUN MarHuTHOM WHIYKUUU

I10JIA IIOCTOAHHBIX MAarHuTOB

4.3.3

MarnuTHoe mojie MpOBOJHMKA C TOKOM. KaprtuHa
JUHUN TIOJIS AJUHHOTO TPSIMOTO TIPOBOJHUKA U
3aMKHYTOTO KOJIBLIEBOTO IPOBOJHUKA, KAaTYLIKU C
TOKOM. OnbIT Opcrena. B3anmoneiictBue

IMPOBOAHUKOB C TOKOM

4.3.4

Cuna Amnepa, €€ MOAYNIb U HaIIPaBJICHUE
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Cuna Jlopenma, e€ Moaylb U  HalpaBJCHUE.

4.3.5 JIBM>KeHME 3apsKEHHOM 4YacTUIbl B OJHOPOIHOM
MarHuTHoM noJjie. Pabota cunel Jlopenia
4.3.6 SIBieHME NEKTPOMArHUTHOM MHAYKLIUN
437 IToTok BekTOpa MarHUTHOM MHAYKLIMU
OAC  uHaykuuu.  3aKOH  3JIEKTPOMAarHUTHOM
4.3.8
nHaykuu Papanes
Buxpesoe anekrpuueckoe mosie. IC uHayKIMU B
4.3.9 MPOBOJIHUKE,  JIBIKYIIEMCSI  TOCTYMAaTeIbHO B
OJHOPOJTHOM MAarHUTHOM TOJI€
4.3.10 [IpaBusio Jlenma
WunyktuBHOCTh. fIBNeHue camounaykuuu. OJ1C
43.11
CaMOUWHTYKITHH
4.3.12 DHeprusi MarHUTHOTO MOJISl KaTYLIKU C TOKOM
4.3.13 DNEKTPOMAarHUTHOE TI0JIC
TexHuueckne YCTPOMCTBA: TOCTOSIHHBIC MAarHUTHI,
4.3.14 JJIEKTPOMAarHUThl, JJIEKTPOJBHUIATENIb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTUL, UHAYKIUOHHAS 1€Yb
[IpakTrueckue paboThl. M3yueHrne MarHuTHOTO TOJIS
KaTylIKu ¢ TOKoM. HccnenoBanue  JecTBUS
4.3.15 IIOCTOSSHHOTO MarHMra Ha paMKy C  TOKOM.
HccnenoBanue SIBJICHUS 3JIEKTPOMATrHUTHOM
17050187 900707
5 KOJIEBAHU A 1 BOJIHbBI
MEXAHUYECKHUE U 9JIEKTPOMAI'HUTHBIE KOJIEBAHUA
Konebarennnas cucrema. CBoOOIHBIE KOJIE€OAHUS.
51.1 l'apmonnueckne konebanus. Ilepuon, wyacrora,
amIunTyaa u ¢aza kojaebaHuit
£ 1 5.1.2 [IpyxuHHBIM MassTHUK. MaTeMaTUYECKUN MASITHUK
. VYpaBHeHue rapMOHUYECKHUX KoJeOaHu.
5.1.3 Kunematnueckoe M JMHAMHYECKOE  OIMCaHUE
K0J1e0aTeIbHOTO ABHKEHUS
E14 [IpeBpamnienue  sHepruM  NpU  TAPMOHUYECKUX

konebanusax. CBsA3p  aMIUIMTYABl  KoJeOaHWH

62




MCXOJIHOM BEIMYUHBI C aMIUTUTYAaMHU KoJjeOaHuil eé

CKOPOCTH M YCKOpPEHUs

5.1.5

KoneGarenbHblit KOHTYP. CBoboHbIC
AIIEKTPOMArHUTHBIE  KOJIEOAHUST B HJCATBbHOM
K0J€e0aTeJIbHOM  KOHType.  AHQJIOTHS  MEXIy
MEXaHUYECKUMU u 3JIEKTPOMAarHUTHBIMU

kosnebanusmu. ®opmyna Tomcona

5.1.6

3aKkoH COXpaHCHHUA OHCPTHUU B nacaJbHOM

K0J1e0aTeIbHOM KOHTYpE

5.1.7

BrinyXcHHBIE MEXaHUYECKHUE KoJIeOaHHUs.
Pe3onanc. Pe3onancHas kpuBas. DBeIHyXIeHHbIE

AJIEKTPOMArHUTHBIEC KOJICOaHUSI.

5.1.8

[Iepemennblii TOK. CHHYCOHWJANbHBIN MEPEMEHHBIN

TOK.

5.1.9

MOIHOCTh MEPEMEHHOTO TOKAa. AMIUIUTYAHOE |

JleﬁCTBYIOI]_[ee 3HAYCHHUE CHUJIbI TOKA U HAIIPSOKCHUA

5.1.10

Tpanchopmatop. IlpousBoacTBo, mepenada U
notpebieHue ANEKTPUYECKOM SHEPIHH.
OKOJIOTUYECKHEe  PUCKM  TOpU  IPOU3BOJCTBE
3JIeKTpUuUecKor 3Heprur. KynbTypa MCMOJIb30BaHUS

3JIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU

5.1.11

Texnuueckue YCTpOICTBA: cericmorpad,

BHCKTpI/ILICCKI/Iﬁ 3BOHOK, JIMHHUH SJICKTpOIIEepEaad

5.1.12

HpaKTI/ILICCKI/IC pa6OTBI. I/ICCJ'IGI[OBaHI/Ie 3aBUCHUMOCTHU
Inepruoaa MaJjiblx KoeOaHui rpy3a Ha HUTH OT JJIMHBI
HUTU W MACChl I'py3a. HccnenoBanue MNEPEMCHHOIO
TOKa B IENH U3 IOCIEIOBATEILHO COCAMHEHHBIX

KOHACHCATOPA, KAaTYIIKH U PE3UCTOPA

5.2

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHu4deckue BOJIHBI, YCJIOBUA PaACIIPOCTPAHCHUS.

521 [lepuon. CxopocTh pacnpoCTpaHEHUsT U JAJIMHA
BOJIHEL. [lonepeynbie U Mpo10IbHbBIE BOJTHBI
Wurepdepentius u audpakims MeXxaHUIECKUX
522 o
5.2.3 3Byk. CkopocTh 3Byka. ['pomkocTh 3ByKa. Bricota
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ToHa. TemOp 3ByKa

5.2.4

ONEKTPOMAarHUTHBIE BOJIHBL. YCJIOBHSI M3JIy4eHUs
AJIEKTPOMAarHUTHBIX BOJH. B3auMHasg opueHTanus
BEeKTOpoB E, B m v B 31€KTpOMAarHUTHON BOJIHE B

BAKyyMe

5.2.5

CBoiicTBa 53JEKTPOMAarHUTHBIX BOJIH: OTpaKEHHE,
IIPEIOMIICHUE, HOJIIpU3anus, madpaxys,

uHTepdepeHus. CKOPOCTh IEKTPOMATHUTHBIX BOJIH

5.2.6

[[Ikaya 2neKTpOMArHUTHBIX BOJIH. IIpumeneHue

OJICKTPOMArHUTHBIX BOJIH B TCXHUKE U 6I)ITy

5.2.7

HpI/IHHI/IHI)I pPaaruoCBA3U n TCIICBUACHUA.
PaI[I/IOHOKaIII/IfL 3J'I€KTp0MaFHI/ITHO€ 3arpsA3HCHUC

OKpYKalollen cpeibl

5238

Texanueckue YCTpOMCTBA: MY3bIKQJIbHBIE
WHCTPYMEHTBI, YNbTPAa3BYKOBas JIMarHOCTHKa B
TEXHUKE M MEIWLHHE, pajgap, paIuoONpPUEMHHUK,

TeJeBU30p, aHTeHHa, Tenedon, CBU-meun

5.3

OIITHUKA

5.3.1

[IpsamonuHeliHOE  paclpoCTpaHEHHE  CBETa B

OJHOPOAHOM cpene. JIyu cBera

5.3.2

OTpa)KCHI/Ie cBeTa. 3aKOHEBI OTpaXX€HHsA  CBCTA.

[TocTpoenre n300pakeHHi B TNIOCKOM 3epKajie

5.3.3

HpCJ'IOM.TICHI/IC cBeTa. 3aKOHBI IpEIOMIICHHS  CBETA.

AOCOIIOTHEIN IMOKA3aTelh IIPCIOMIICHUA

5.3.4

[lomHoe BHyTpeHHee oTpaxeHue. IIpenenbHbIN yromn

IMOJIHOT'O BHYTPCHHEI'O OTPAKCHUA

5.3.5

I[I/ICHepCI/Iﬂ cBeta. CIIOKHBIM cocTaB OelIoro cBeTa.

IIBer

5.3.6

CoOuparomiue M pacceuBarolive JIMH3bL. TOHKas
muH3a. DOKyCHOE pacCTOSTHUE W ONTUYECKas CHIla
ToHKOH JuH3BlL. [locTpoeHne wu300pakeHUil B
coOMparoMX M paccerBaroIuxX JuH3ax. Popmyna

TOHKOM JIMH3BI. Y BEIIMUEHHE, JaBaeMOe JIMH30HU

5.3.7

HpCIlCJ'IBI IMPUMCHUMOCTHU FCOMCTqueCKOﬁ OIITUKHU

5.3.8

Wntepdepennus cBera. KorepeHTHblE HCTOYHHKH.

64




YcnoBust HaOMIOIEHUSI MAKCUMYMOB 1 MUHUMYMOB B
UHTEepPEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX

KOTCPCHTHBIX UCTOYHUKOB

Hudpakmus  cBera. JudpakunoHHas pemérka.

VYcnoBue HaOMIOAEHMS IJIAaBHBIX MAKCHMYMOB IIpH

>39 NajeHud  MOHOXPOMATMYECKOro  CBeTa  Ha
T(QPaKIUOHHYIO PEHIETKY
5.3.10 [Monsipu3anus cBera
Texanueckue yCTpONCTBA: OYKH, nyma,
¢oToanmapar, MPOSKIIMOHHBIH anmapar, MUKPOCKOTI,
°3.11 TEJNECKON, BOJOKOHHAS ONTHKA, JU(PAKIHOHHAS
pemETKA, OIAPOU,
[IpakTuueckue pabotel. l3mepenue mnokaszarens
5.3.12 npenomienus. MccnenoBanue CBOWCTB M300pakeHU

B TuH3ax. HaOmronenne nucnepcuun cBeta

SJIEMEHTHI CIIELIAJIBHOM TEOPUU OTHOCUTEJILHOCTH

['paHuibl MPUMEHUMOCTH KJIACCHYECKOW MEXaHUKH.

[Toctynatsl Teopuun OTHOCHUTEJIBHOCTHU:
o1 WHBApHUAHTHOCTh MOJIYJIsl CKOPOCTH CBETa B BaKyyMe,
MPUHIIMI OTHOCUTEIBHOCTH DUHIITEHHA
0 OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeIJICHUE
0.2 BPEMEHH U COKpAIllEHUE JTMHBI
6.3 DHeprus ¥ UMIYJIbC CBOOOHOM YaCTHIIbI
CBs3b MacChl C SHEPrUEH W UMITYJIbCOM CBOOOHOM
0.4 YaCcTULIBI. DHEPTHUs OKOS CBOOOTHON YaCTHUIIBI
7 KBAHTOBAS ®U3UKA
DJIEMEHTBI KBAHTOBOM OIITUKH
®otonsl. Popmyna [lnanka cBs3u sHeprun GoToHA C
rid €ro 4acTOTOU. DHeprusi U UMITyJbe (POTOHA
OtkpeiTHe U uccnenoBanue Gpotordpdexrta. ONbITH
& 112 A.T'. CroneroBa. 3akoHsl hoTorddexra
VYpaBHenue  OiHmTedHa A QoTodddexTa.
13 «Kpacnas rpannna» Gporospdexra
7.14 JaBnenue cBera. Onbitel I1.H. JIeOenena
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7.1.5

XUMHYECKOE JIEMCTBUE CBETA

7.1.6

Texuuueckue yCTpoiicTBa: ¢doTo3neMeHT,

doTonaTuuk, CoTHEUHAs OaTapesi, CBETOIHO]]

7.2

CTPOEHUME ATOMA

7.2.1

Mogenb atoma Tomcona. OnbiTel Pezepdopaa no
UCCIIEIOBAaHUIO CTpOeHHs aToMa. [lmanerapHas

MOJCJIb aTOMa

7.2.2

[Tocrynmater  bopa. HM3nydenue wu  norioumeHue
(OTOHOB TIpU Iepexojie aromMa ¢ OJHOTO YPOBHS
SHepruu Ha JApyroil. Buael cnextpoB. Cnektp

YPOBHEW 3HEPTrUH aTOMa BOAOpOJa

7.2.3

BonHoBeie cBoiicTBa wactuu. BonHbel e bpoins.
Kopnyckynsipao-BonHoBoi  nyanu3M.  Judpaxius

OJICKTPOHOB Ha KpuCTaJljiax

7.2.4

CnoHTaHHOE n BBIHY>XKICHHOC H3JIYUCHHUC.

YCeTpoicTBO M MPUHIUTT paOOTHI Jiazepa

7.2.5

TexHuueckue yCTpOMCTBA: CIEKTPaJIbHBIA aHau3

(cnexkTpockom), J1a3ep, KBAHTOBBIA KOMITHIOTED

7.2.6

[IpakTrueckue pabotel. HaGmropenwe IMHEHYaTOTO

CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoabl HaOIIOAEHUS u perucTpanuu

OJIEMCHTAPHBIX YaCTHUI]

7.3.2

OtkpeiTHe pamuoakTuBHOCTH. OmbiTel Pesepdopna
0  ONpENeNIeHUIO  COCTaBa  PaJMOAKTHBHOTO
usnyuenus. CsoiictBa anbda-, Oera-, ramma-
U3Iy4YeHUs. BrusHue paguoakTUBHOCTH Ha >KHUBBIE

OpraHu3Mbl

7.3.3

OtkpsiTHE IpoTOHA U HENTpoHa. HykinoHHas monens
anpa leiizenbepra — MBanenko. 3apsn szapa.

MaccoBoe uncio siapa. M3otomnst

7.3.4

Anbda-pacnaa. DneKTpOHHbIN U MO3UTPOHHBIHN OeTa-
pacnan. 'amma-usnydeHne. 3akOH paJgMOaKTUBHOTO

pacmajna

7.3.5

SHCpFI/ISI CB3M HYKJIIOHOB B sAOpPC. HIICpHBIC CHIJIBI.
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JledexT macchl siapa

7.3.6

SnepHble peakuuu. Jlenenue U CUHTE3 sSAep

7.3.7

Snepubiii  peakrop.  TepMosiaepHbIi  CHHTE3.
[IpoGnemMbl W TEPCHEKTHBBI SAACPHONH HHEPTETHKH.

DKOJIOTUYECKHE aCIIEKTHI SIIEPHON SHEPreTUKU

7.3.8

OnemeHTapHble 4YacTULbl. OTKpBITHE [O3UTPOHA.

DOyHIaMEHTAIbHBIE B3aUMOJICHCTBUS

7.3.9

TexHuueckue  yCTpOMCTBA:  JO3UMETp, Kamepa

Bunbcona, siepHbIif peakTop, atToMmHas oomba

7.3.10

[Ipaktnueckue pabotel. MccrnenoBaHnue TpekoB

yacTull (10 roTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bénmnoro HeOa. Co3Be3nus, spKue 3BE3NBI,

IJIAaHEThI, UX BUAUMOC JIBUKCHUC

8.2

Conneynas cucrema. IlnaHeTsl 3€eMHOM T'pYIIIBL.
IImageThI-THTAaHTEL W WX CITYTHUKH, KapJIUKOBBIC

mianeTsl. Manble Tesra CoTHEYHOM CUCTEMEI

8.3

Comnnie, d¢orochepa u armocdepa. ConHeuHas

AKTUBHOCTDb

8.4

Ncrounuk sneprun CoJiHIIA U 3BE3]T

8.5

3BE3/MbI, WX OCHOBHBIC XapaKTEPUCTUKU: Macca,
CBETHMOCTb, PAIMYC, TEMIIepaTypa, WX B3aMMOCBS3b.
JnarpaMMa «CHEKTPaIbHBIM KIacC — CBETUMOCTBY.
3BE3abI IVIAaBHOM ITOCIIEIOBATEIILHOCTH. 3aBHCUMOCTH
«Macca — CBETUMOCTb» I 3BE3d  IJIAaBHOM

IIOCIACA0OBATCIIBHOCTHU

8.6

Buytpennee crtpoenue 3BE3n. CoBpeMeHHbIE
NPE/ICTaBICHUS O TPOUCXOKICHUM U  DBOJIOLUHU

CoHia 1 3B€3/1. DTallbl )KU3HU 3BE3]

8.7

Mneunsiii Ilyre — nama [anaktuka. CrnupanbHas
CTpYKTypa l'anakTuku, pacrpeneiieHue 3BE3], rasa u
nen.  Ilonoxxenne wu  nBwxkenue CosHna B
lanaktuxe. Ilnockas u cdepuueckass MOACUCTEMBI

I"anakTnkn

8.8

Tunel ramakTuk. PaguorajakTUKH U KBa3aphbl.
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UYépuble ObIpHI B SApax rajJaKTHK

Bcenennas.  Pacmupenue  Bceenennoi.  3akoH

Xab6sa. Pa3beranue ramakTuk. Bospact u pammyc

8.9 Bcenennoii, Teopus boisbmoro B3peBa. Mogens
«ropsiueit Beenennoii». PenukroBoe nsityueHue
Macrabnas CTPYKTypa Bcenennoil.

8.10 MeraraiiakTuka. Hepewménnpie PO OIIeMBI
aCTPOHOMHUH
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YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI YYAEHUKA

» @usuka. 10 knacc. Mskumes I'.4., byxosues b.b., Corckuit H.H.; nox penakuuei
[TappenTtreBoit H.A. AxunonepHoe obmectBo «M3natensctBo «IIpocBenieHue»
* @usuka. 11 knacc. Mskuiues I['.4., byxosues b.b., Hapyrun B.M.; nox penakuuei

[MapdpenTtreBoit H.A. AxunonepHoe o6mectBo «M3narensctBo «IIpocBemienney

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

https://edsoo.ru/metodicheskie-materialy/

N DOPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCHBI CETH
HUHTEPHET

https://mMouypoku.pd

https://www.gosuslugi.ru/landing/edu-content

https://m.edsoo.ru/7f413b38
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