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TOUYKA \'pocm
\ MOSICHUTEJIbHAS 3AITMCKA

[Iporpamma mo ¢usuke 0a30BOr0 YpOBHS Ha YpPOBHE CPEIHErO0 OOIIETro
oOpa3oBaHus pa3pab0TaHa Ha OCHOBE MOJOXKEHHM W TpeOOBaHUN K pe3yJibTaTaM
OCBOEHHMSI OCHOBHOM 00pa3oBaTeIbHON MporpaMmsl, npeactaBieHHbIX B PI'OC
COO, a Takxke ¢ yuéroM (denepanpbHOW paboyelt TPOrpaMMbl BOCIUTAHUS U
KOHIIENIMK TpenofaBaHus ydeOHoro npeamera «®dusuka» B 00pa3zoBaTeNbHBIX
OpraHU3aUAX Poccuiickon denepauuy, peanu3yommx OCHOBHEIE
o0OpazoBarebHbIE MPOTPAMMBI.

CopnepxaHue mnporpaMMmbl MO (U3MKE HaNpaBiIeHO Ha (QopMUpOBaHUE
€CTECTBEHHO-HAYYHOW KapTUHBI MHupa oOydarommxcs 10-11 xmaccoB mipu
oOydeHun ux ¢usnke Ha 0a30BOM YpPOBHE HAa OCHOBE CHUCTEMHO-JAESITEIBHOCTHOTO
noaxoaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm OI'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
0o0Oy4eHMs, a TaKXe€ YUYUTBHIBAET HEOOXOAMMOCTb peaIn3allMi MEKIPEAMETHBIX
CBs3el (U3MKKM C €CTECTBEHHO-HAyYHBIMH YyYEOHBIMU TpenMeramu. B Hel
OTIPENIENSAIOTCA OCHOBHBIC 1€MW M3Yy4YeHUs! (U3MKUA HAa YPOBHE CPEAHEr0o OOIIETro
o0pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTAThl OCBOEHUSI Kypca (U3HUKHU: JIMYHOCTHBIE,
MeTalnpeMETHbIE, TpeIMETHBIE (Ha 0a30BOM YPOBHE).

[lenTpbl 00pa3oBaHUsl €CTECTBEHHO-HAY4YHOW HampaBieHHOCTH «Touka
POCTa» CO3/[aHbl C LEJIBI0 Pa3BUTHS y OOYYAIOIIMXCA €CTECTBEHHO-HAYyYHOM,
MaTeMaTUYECKOH, HH()OPMAITMOHHOW TPaMOTHOCTH, (DOPMUPOBAHHS KPUTUUECKOTO
Y KpPEaTUBHOI'O MBIIUICHHS, COBEPLIEHCTBOBAHUS HABBIKOB €CTECTBEHHO-HAYYHOU
HAIPaBJICHHOCTH, a TAKXKe JIJISl MPAKTHYECKOW OTPa0OTKU yueOHOro MaTepuana 1o
y4eOHbIM npeaMeTam «Pusnkay, « Xumus», «buosorus».

[Iporpamma 1o ¢u3uKe BKIIOYACT:
e IJIAHUPYEMBIE PE3yIbTaThl OCBOCHHUS Kypca (HU3UKH Ha 6a30BOM YPOBHE, B
TOM YHCJIE IPEJAMETHBIE PE3yJIbTaThI O rojlaM O0yUYEHUS,

e cojepxkanue yueOHoro npeameta «duzrkay no rogam oOydeHuUs.

du3nka Kak Hayka O Hambosiee OONMX 3aKOHAX MPHUPOJBI, BHICTyMas B
KadyecTBe y4eOHOIro mpeaMeTa B IITKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ] B CHCTEMY
3HaHUU 00 okpyxatomem Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPA3Y IO
JUISl €CTECTBEHHO-HAYUHBIX YUE€OHBIX MPEIMETOB, MOCKOJIBKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SIBICHMM, HM3y4aeMbIX XHUMHEH, OUOJOTHEH,
dbu3mdeckoir reorpadueir u actpoHomueid. Mcmonmb3oBaHME W aKTHBHOE
NpUMEHEHHE  (DU3WUECKUX 3HAHUW  OmNpeeiseT XapakTep ¢ pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTUH B cdepe HHEPreTHUKHU, TPAHCIOPTa, OCBOCHUS



TOUYKA "POCTA KOCMOCa, TMOJYYEHUsI HOBBIX MaTE€pHaJIOB C 3aJaHHBIMU

CBOMCTBaMU W JApyrux. HM3yuenue Qusuku BHOCUT
OCHOBHOW BKJAJ B (OPMHUPOBAHHE ECTECCTBEHHO-HAYYHOW KApTUHBI MHpa
oOyyJaroruxcsi, B popMupoBaHUE yMEHUN MPUMEHATHh HAYUYHBI METOJ MO3HAHUS
IPU BBIMOJTHEHUU UMU YUYE€OHBIX UCCIIETOBAHUM.

B ocHoBy kypca ¢u3uku Uisi YpOBHSL CpelHEro ooOIero oOpa3zoBaHUs
MOJIOKEH PAJl HWJEH, KOTOpble MOXHO paccMaTpuBaTh KakK MPUHIUIIBI €ro
OCTPOEHHUS.

Hoesa yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuaj U3 BCEX pa3/iejoB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (DU3HUKHU.

Hoes cenepanusayuu. B COOTBETCTBMM € HEW MaTepual Kypca (pU3MKH
o0beuHEH BOKpYr ¢u3MUecKMX Teopuil. Bemymmm B Kypce sBIsSeTCS
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzanusi TpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (U3MUECKON HAyKH, OCMBICICHHUE CBSI3H Pa3BUTHUSA
bu3ukn ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUYECCKUMHU,
HPABCTBEHHBIMU U 3KOJIOTMYECKUMU TTpoOIeMamMu.

Hoess mpuxnaownoii  nanpasenennocmu. Kypc dusuku mpegmnosiaraet
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHUUYECKUX W TEXHOJOTHUECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes »sxonocuzayuu peanusyeTcss TOCPEIACTBOM BBEICHUS JJIEMEHTOB
collepKaHUs, TOCBSIIEHHBIX OSKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PAa3BUTHEM TEXHUKU W TEXHOJIOTMH, a TaKXe 00CYKIACHUs
npo0JIeM pallMOHATBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMUYECKON 0€30MMacHOCTH.

CrepXHEBBIMU DJIEMEHTaMU Kypca (DM3WKH Ha ypOBHE CPETHEro OOIIEro
oOpa3oBanus sBIAIOTCS (pusmyeckue teopuu (HOopMHUPOBAHUE MPECTABICHUN O
CTPYKTYpE MOCTPOCHUS (GU3HUECKOU TeOpHH, posii (hyHIaMEHTAIbHBIX 3aKOHOB U
NPUHIIUIIOB B  COBPEMEHHBIX TMPEACTABICHUSIX O TMPUPOJE, TpaHUIIAX
NPUMEHUMOCTH TEOpPHH, JJisi OMNUCAHUS ECTECTBEHHO-HAYUYHBIX SIBICHUN U
IIPOIIECCOB).

CucTeMHO-JeSITENHbHOCTHBIN TOJIX0/ B Kypce (DU3UKU peanu3yeTcs MpexkIe
BCEro 3a CUET OpraHu3aldd SKCIEPUMEHTATBHOU AESTENbHOCTH O0YYarOIIMXCA.
Jlns  GazoBoro ypoBHSL Kypca (U3MKM — 3TO MCIHOJIB30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIA0OpAaTOpPHBIX padoT,
KOTOpBIE B TIporpamMme 1o (usuke oObeIMHEHBI B OOMIWN CITHMCOK YYCHHUYCCKHUX
pakTUYeCKUx paboT. BrifeneHne B yka3aHHOM IepedyHe J1abopaTopHBIX pador,
NPOBOJAMMBIX JUIsI KOHTPOJIE W OICHKH, OCYIIECTBJISETCS y4YaCTHUKaMU



TquA "POCTA 06pa30BaTeJIBHOFO nmponecca nucxonada Hu3 0CcOOeHHOCTEH

IUTAHUPOBAHUS W OCHalleHusi kabuHeta Qusuku. [lpu
3TOM 00€CHEeYMBAETCsl OBJAJEHUE OOYyYalOIIUMHCS YMEHUSAMH MPOBOJIUTH
KOCBEHHBIE HM3MEPEHHUS, HMCCICAOBAaHUS 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH U
MIOCTAHOBKY OIIBITOB 1O MTPOBEPKE MPE/JIOKEHHBIX TUTIOTES.

bonbiioe BHUMaHUE YAENSETCA PEUICHUI0 PAcYETHBIX M KaueCTBEHHBIX
3anay. [Ipu 3TOM Ayig pacy€THBIX 3a7a4 NPUOPUTETOM SIBJIAIOTCS 3aJa4M C SIBHO
3a1aHHON (PU3NYECKON MOJEIIBIO, TTO3BOJISIFOLINE TPUMEHSATh U3YyUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pasleia Kypca, TaK W MHTETPUPYS 3HAHUS U3
pa3HbIX pa3zenoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
00BbsCHEHHE TMpOTEeKaHusi (U3MYECKUX SBJICHUM W TPOLECCOB B OKpYyXKarollen
KU3HU, TpeOyromue BbIOOpa (PU3MUECKONM MOJAENU Uil CUTYyalluu MPAKTUKO-
OpUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OO€CHeYeHHI0 ydeOHOTro Tpolecca 0a3oBbI ypOBEHb Kypca
(GbU3UKHN HA YPOBHE CpeaHEro o0Iero oopa3oBaHus IOHKEH U3Y4aThbCsl B YCIOBUAX
IpeIMETHOr0 KaOuWHeTa (PUM3MKM WIA B YCJIOBUSX HHTETPUPOBAHHOIO KaOWHETa
PEIMETOB €CTECTBEHHO-HAy4YHOro Iukia. B kaOuHere (Qu3MKM JOIKHO OBITH
HeoOxonuMoe J1labopaTopHOe O0OpYyAOBaHHME JJIS BBIMOJHEHUS YKa3aHHBIX B
nporpaMme o (pU3MKe YYEHHMYECKHX MPAKTHUECKUX padOT U JI€MOHCTPAIMOHHOE
000pyi0BaHUE.

JleMoHCTpanlMoHHOE  000pyZoBaHue (OpMHpPYEeTCT B COOTBETCTBHH C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U OOECNEYMBAET IOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMme 1o (U3MKE KIIOYEBbIX JAEMOHCTpAlUd st
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUH M  MPOILECCOB, HOMIUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MIPUMCHCHHM.

JlabopaTopHoe 000pynOBaHHE IS YYEHUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 0OOECreunBaeTCsi B pacuére
OJIHOTO KOMIUJIEKTa Ha JAByX oOydarouuxcs. TeMaThuyeckue KOMIUIEKThI
7a00paTOpHOTO OOOPYIOBAHUSL JOJKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
UCTIOJb30BAaHUU aHAJOTOBBIX M IHU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJIE TU(PPOBBIX TaOOpATOPHUH.

OCHOBHBIMHU 1IEJISIMU U3y4EeHHS (PUBUKHU B 00111eM 00pa30BAHUHU SIBIISIIOTCS:

* (dopMHpOBaHHE HWHTEpeca MU CTPEMIICHHS] OOYyYalolUXCS K HayuHOMY
W3YUYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTYalIbHBIX W TBOPUYCCKUX
CIIOCOOHOCTEM;

e pa3BUTHE NPEJICTABICHUNA O HAYYHOM METOJIe MO3HAHUS U (DOPMUPOBAHKE
MCCJIeI0BATEIHLCKOIO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;



TquA !'POCTA o q)OpMI/IpOBaHI/IC HAay49YHOI'0O MHPOBO33pPCHUA

KaK pe3yJbTaTa M3yueHHUs] OCHOB CTPOCHHUS MaTepUu U
(byHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;
dopMupoBaHHEe YMEHUH OOBACHATH SBJICHHUS C HCIOJIb30BAHUEM
¢u3nUecKrX 3HAHUN M HAyYHBIX TOKA3aTEIIbCTB;
dbopMupOBaHUE TPEICTABICHUNA O PONM (U3UKH IS Pa3BUTHS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU M TEXHOJOTHI.

JlocTikeHne STUX Telield 00ecTieunBaeTCsl PelIeHneM CIASAYIOIMMX 3a1ad B
nporiecce u3yueHus Kypca GU3uKH Ha YPOBHE CpETHEro 00IIero oopa3oBaHus:

NpuOOpETeHUE  CHUCTeMbl  3HAHUM 00  00mMX  (U3UYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJTFOYAs MEXaHHUKY,
MOJIEKYJIIPHYIO (PU3UKY, 3JIEKTPOJMHAMHKY, KBAHTOBYIO (U3HKY U
AJIEMEHTHI aCTPODHU3UKH;

dbopMHupoBaHWEe YMEHUH MPUMEHSTh TEOPETHUECKUE 3HAHUSA  JUIS
OOBbsACHEHMS] (PU3NYECKUX SBJICHUA B TMPUPOAE M JUII TPUHITHUS
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOMN KU3HMU;

OCBOCHHE CIIOCOOOB pEIICHUS] PA3IUYHBIX 3a7ad C SBHO 3aJlaHHOUN
dbu3nueckoil MOMAENbI0, 3aJad, MMOJAPa3yMEBAIOIIUX CAMOCTOSTEIHLHOE
co3fanue GU3MUECKOM MOJIENH, aJIEKBATHON YCIOBUSIM 33]1a4H;
MOHUMAaHUE (PU3UYECKUX OCHOB M TMPUHITUIIOB JCHCTBUS TEXHUYECKHUX
YCTPOMUCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIILYIO
cpeny;

OBJIQZIEHUE METOJaMU CaMOCTOSITEIIbHOTO IUIAHHPOBAHUS U MPOBEACHUS
(bu3HUEeCKUX SKCIEPUMEHTOB, aHAlIW3a U HMHTEpIpeTanuu UHGOpMaInu,
OTIPEICJICHUS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIbTaTa;

CO3/IaHUE€ YCIIOBUM JJISI pa3BUTHUSI YMEHUM MPOEKTHO-UCCIIEA0BATEIBCKOM,
TBOPUYECKOU JIESITETBHOCTH;

cozmanue  ueHrpa  «Touka  poctay  Hpeamnoiaraer  pa3BUTHUE
o0OpazoBarenbHON MHGPACTPYKTYphI 00111€00pa30BaTENbHON OpraHu3alliy,
B TOM YHCJIE OCHAIlEHUE 00111e00pa3oBaTeIbHON OpraHu3aIuu:

- obopymoBaHUEM, CpecTBaMHU OOYYCHHS W BOCITUTAHUS IS M3Y4YCHUS (B
TOM 4YHCIIE€ SKCIEPUMEHTAIBHOTO) MPEIMETOB, KypPCOB, JUCHUUILIUH
(Momyneil) ecTEeCTBEHHO-HAyYHOM HaNpaBJICHHOCTH TMIPU  peau3aluu
OCHOBHBIX  00IIIE0Opa30BaTEIbHBIX MPOTPAaMM U JOTOJHHUTEIBHBIX
00111€00pa3oBaTeIbHBIX MpOrpaMM, B TOM YHUCJIE JJis paclIupeHus
co/iepKaHusl yUeOHbIX TPeAMETOB «Du3nkay, «XumMus», «buoaorusy;

- 000pyIOBaHUEM, CpEJICTBAMU OOYYEHHsI M BOCIIUTAHUS VISl peau3aliu
IporpaMm  JIONOJHUTEIBHOTO  00pa30BaHUS  €CTECTBEHHO-HAYyYHOU
HaIIPaBJIECHHOCTEH;



TOUYKA "POCTA - KOMITBIOTEPHBIM M MHBIM 000DY10BAHUEM.
[IpodpunbHbI KOMIIEKT OOOPYIOBaHUS MOMKET OBbITh

BbIOpaH A 00meoOpa3oBaTeNbHBIX OpraHU3aluii, UMEIONIMX Ha MOMEHT

co3nanusa neHTpa «Touka pocrta» HaOOp CpeacTB OOyueHHUS M BOCIUTAHUS,

MOKPBIBAIOIIUN CBOMMHU  (YHKIIMOHAJIBHBIMH BO3MOXXHOCTSAMH 0a30BbIe

NOTPEOHOCTH TIPH W3YYCHHH Y4YeOHBIX MpeaMeToB «Dm3ukay, «XuMHS» H

«buosorus.

MunumanbHO He00X0oAUMbIe (PYHKIIMOHATIbHBIE U TEXHUYECKHE TPEOOBaHUS U

MUHUMaJIbHOE  KOJIMYECTBO  OOOpYIOBaHMs, IEpPEYeHb  PaCXOIHbBIX

MaTepHaJIOB, CPEJICTB OOyYE€HHMs] W BOCHHUTAHUS [JIsl OCHAIICHUS LIEHTPOB

«Touka pocTa» ompenensoTcss PernoHalbHBIM KOOPAHMHATOPOM C yYETOM

[TpumepHoro mepedHs O0OOpPYAOBaHHWSA, PACXOJHBIX MATEPUAIOB, CPEICTB

0oOy4eHHsT U BOCIIUTAHUA JIJISi CO3JIaHUs U oOecriedeHus] (QYHKIIMOHUPOBAHUS

IIEHTPOB 00pa30BaHUsl €CTECTBEHHO-HAy4YHOU HampaBieHHocTH «Touka

poctay B 00111€00pa30BaTENbHBIX OpPraHU3alUsiX, PACIOJOKEHHBIX B

CEJIbCKOM MECTHOCTH U MaJIbIX TOPOJIAX.

[IpodunpHbIE  KOMIUIEKT 0OOpyAoBaHusl obecrneunBaeT 3(PPEeKTUBHOE

JNOCTHKEHHE  00pa3oBaTeNbHBIX  pPE3yJbTaTOB  OOYyYaIOUUMHCS IO

nporpaMmaM  €CTECTBEHHO-HAYYHOM  HAaNpaBlIE€HHOCTH,  BO3MOXKHOCTh

yIayOnEHHOTO W3YYCHHsI OTHCNBHBIX TPEAMETOB, B TOM YHCIE IS
dbopmupoBaHus U300peTaTeNnbCKOro, KpEaTHUBHOTO, KPUTHYECKOTO

MBIIIJIEHUS, PAa3BUTHA (DYHKIIMOHATLHON TPAMOTHOCTH y OOYydYarOIUXCs, B

TOM YHCJIE €CTECTBEHHO-HAYYHOU U MATEMAaTHYECKOM.

Ha wmsyuenme ¢usnku (0a30BbI ypOBEHb) Ha YPOBHE CpPEIHETO OOIIEero
obpazoBanust otBouTcsa 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEJIEIO), B
11 xnmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipenyaraemeiii B mporpamMme 1o ¢GU3NKE TEpPEeueHb JTa0OpaTOPHBIX U
MPAKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEIaeT BBIOOP
poBeeHUsT J1a0OPAaTOPHBIX pPabOT M OMBITOB € YYETOM HMHAMBUAYaJIbHBIX
0COOEHHOCTEH 00yYarOIMUXCS.



TOUKA \!POCTA COJEP’KAHHME OBYUEHUS
10 KJIACC

Paznen 1. @u3uka ¥ MeTOAbI HAYYHOTO IO3HAHUA

®usuka — Hayka o npuponae. HayuHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
mupa. Posb 3KkcnepuMeHTa M TEOPUH B MPOLECCE IO3HAHUSA MPUPOJBI.
DKCHEepUMEHT B (PUBHKE.

MopenupoBanue (pu3MyecKux ABJICHHM M TpoleccoB. HayuHble THNOTE3BI.
duznyeckne 3aK0HBI U TEOpUH. ['paHUIBI TPUMEHUMOCTH (DU3UIECKUX 3aKOHOB.
[IpuHUKD COOTBETCTBUS.

Pons u Mecro ¢usuku B (HOPMHUPOBAHUM COBPEMEHHOW HAay4YHOW KapTHHBI
MHpPA, B TPAKTUUYECKOMN AEATEIHLHOCTHU JIIOACH.

Jlemoncmpayuu

AHaJIOTOBbIE W IU(POBBIE HU3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE
JATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBUKCHHS.
Cucrema otcuéra. TpaekTopus.

[lepemernienue, CKOpPOCTh (CpeHSs] CKOPOCTh, MTHOBEHHAasi CKOPOCTh) M
YCKOPEHUE MaTepualbHOW TOUYKH, UX MPOEKIMU HA OCHU CUCTEMbl KOOPJIHUHAT.
CroxeHue nepeMenieHui 1 CiI0KeHUEe CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsMOJiIuHeHoe nBrkeHue. ['paduku
3aBUCUMOCTH  KOOPJAWHAT, CKOPOCTH, YCKOPEHHUs, IyTHU U TEepeMelIeHUs
MaTepuagIbHON TOYKU OT BPEMEHH.

CBoOoHOE TIajieHne. Y CKOpeHHEe CBOOOHOTO TaCHHS.

KpuBonuuenHoe  nBukeHue. JIBMKEHME  MarepualbHOM TOYKM 11O
OKPY>KHOCTH C ITOCTOSTHHOM 110 MOJIYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHEHAs
ckopocTh. [lepuoa u yactora obpatieHus. [leHTpocTpeMUTENbHOE YCKOPEHHUE.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBI)KEHUE CHAPSOB, LIEMTHBIE U PEMEHHBIE ITepeavn.

Jlemoncmpayuu

Mogenps cucteMbl OTCYETA, WILTFOCTPALUsl KUHEMATHUYECKUX XapaKTEPUCTHUK
JIBUKCHUSL.

[IpeobpazoBanye NBUAKEHUN C UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3/IyXe U B Pa3pEKEHHOM MMPOCTPAHCTBE.

HaGnronenue nBuxkeHus Tena, OpPOIIEHHOrO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTATBHO.



TOUYKA "POCTA N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.
\ Hanpasnenne ckopoctd Tpu  JABWKEHUH  TIO
OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenne HEPAaBHOMEPHOTO ABUIKECHHS C LIEJIbIO OMPEIEICHUS] MTHOBEHHOMN
CKOpOCTH.

HccnengoBanue COOTHOLICHUSI MEXIAY IyTAMHU, NPOWIECHHBIMU TEIOM 3a
MOCJICIOBATEIbHBIE PABHBIE MPOMEXKYTKHM BPEMEHUM NPU PABHOYCKOPEHHOM
JIBUKEHUH C HAYAIBHOU CKOPOCTBHIO, PABHOW HYJIIO.

N3ydenune ABUKEHHUS IIAPUKA B BA3KOM )KUAKOCTH.

N3yueHne nBUXKEHUS Tela, OPOIICHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocurenbHOCTH  [anmunes. llepBwii  3akoH  Hbrotona.
HNuepuuanbHpie CUCTEMBI OTCYETA.

Macca Ttena. Cuna. IIpunuun cynepno3uiuu cuil. Bropoi 3akon HbroToHa
JUIsl MaTepuanbHON Touku. Tpetuit 3akoH HeroTOHA 17151 MaTepUaIbHbIX TOYEK.

3akon BcemupHoro Tarorenusi. Cuna Tsbkectu. IlepBasi kocMmuueckas
CKOpOCTBb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoibxeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. Koadduuent tpenus.
Cuita conpoTUBIICHUS IPU IBUKEHUU TEJa B KUJIKOCTH WIIH rase.

[TocTymarenbHOE U BpalaTeaIbHOE IBIKEHHE a0COIOTHO TBEPIOTO Tea.

MoOMEHT CcHJIbI OTHOCHUTENIBHO OCH BpamieHus. Ilnedo cunbl. YcimoBus
paBHOBECUS TBEPAOTO TEJIA.

TexHn4eckne yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOIIIUITHUKH,
JBUKEHHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHHE UHEPLIUY.

CpaBHeHUE Macc B3aMMOAECHCTBYIOIINX TEI.

Bropoi 3akon HeroToHa.

N3mepenue cu.

CroxeHue CHiL.

3aBUCUMOCTh CUJIBI YIIPYTOCTU OT AeOpMaliui.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U NTAJICHUH.

CpaBHeHUE CUIT TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcnoBust paBHOBECHUs TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yuenne nBuxeHus OpycKa 1Mo HaKJIOHHOM IIOCKOCTH.



TOUYKA "POCTA HccnenoBanue 3aBUCHUMOCTH  CWJI  YIIPYIOCTH,
\ BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM 00pasiie, OT UX
nedopmarum.

HUccnegoBanue ycinoBHMl paBHOBECHUS TBEPAOTO Tejla, HWMEIOLIETO OCh
BpaLlCHHUS.

Tema 3. 3akonvl coxpanenusn ¢ mMmexanuke

Nmnynbc MatepualibHOM TOYKM (Te€na), CUCTEMbl MATEPUAIbHBIX TOYEK.
NmMmnynbe cuiibl 1 U3MEHEHUE HUMITyJIbca Tejla. 3aKOH COXPaHEHUs HMIYJIbCa.
PeakTuBHOE NBUXKEHUE.

PabGora criibl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprusi MarepuaibHOW TOUku. Teopema 00 H3MEHEHUU
KUHETHYECKOU SHEPTHM.

[TorenunanbHas SHEprusl. [TorennumanbHas SHEprus YIIPYyTO
nedhopMupoBaHHOM  mpykuHbl.  [loTeHnumanpHass dSHepruss Tena  BOJIM3HU
MOBEPXHOCTH 3E€MIIH.

[ToreHunanbHple W HENOTCHUUAIBHBIE  CHJIBIL. CBsi3b  paboOTHI
HETIOTCHUHUAIBHBIX CUJ C W3MEHEHUEM MEXAHMYECKOW SHEPTUM CHUCTEMBI TEJ.
3aKOH COXpaHEHUSI MEXaHUYECKON SHEPIUHU.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckne yCTpOWCTBA M MPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOMED,
MPYKUHHBIN TUCTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE nBUXKEHNE.

[lepexoa MOTEHIMATBHON YHEPTUHN B KHHETHYECKYIO U OOpPaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmusie padonul

N3yuenne aOCOMIOTHO HEYMNPYroro yjapa ¢ IMOMOIIBIO JABYX OJMHAKOBBIX
HUTSIHBIX MasiTHUKOB.

UccnenoBanue cBsizu pabOThl CUIIbI C U3MEHEHUEM MEXAHMUYECKOW HHEPruu
TeJla Ha IPUMEPE PACTSIKECHUS PE3UHOBOTO KIyTa.

Paznen 3. Moaekyasipuasi pu3nka 1 TEePMOJAMHAMHUKA
Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYECKOU meopuu
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOU TEOPUHM U MX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrtep IBIKCHHS U
B3aUMOJICMCTBUSL YacTULl BeElIeCTBA. MoJaenu CTpPOEHUs Ta30B, XUJIKOCTEU W
TBEPABIX TEN U 00BICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojenel. Macca u
pa3Mepbl MoJiekyl. KonnuectBo BemiectBa. [locTosiHHas ABoraapo.



TOUYKA "POCTA TermoBoe paBHoBecue. Temmneparypa u  eé
\ m3Mepenue. [lkana remneparyp Llenscus.

Mopens  upeanpHoro raza. (OCHOBHOE  YpaBHEHHE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOPHH HACAIbHOTO raza. AOCONIOTHash TeMIiepaTypa Kak Mepa
CpelHel KHWHETUYECKOW SHEPruM TEIUIOBOro MABMKEeHMs wvactul raza. lllkama
temneparyp KensBuna. ['a3oBble 3akoHBI. YpaBHeHUe MenaeneeBa—Kianeipona.
3akoH [lanmprona. M3omponeccsl B HACaTbHOM Tra3e C MOCTOSIHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpencTaBieHHWE H30MPOLECCOB: H30TEpMa, H30XO0pa,
n3o0bapa.

TexHuueckue yCTpOMCTBAa M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OoapoMmerp.

Llemoncmpayuu

OnBITHI, JOKA3bIBAIONIME JUCKPETHOE CTPOCHHME BEIIeCTBa, ¢oTorpaduu
MOJIEKYJ OPraHUYECKUX COECTUHEHUIA.

OmnbIThl 10 U PY3UN KUAKOCTEH U ra3oB.

Monens 6pOyHOBCKOTO ABUKEHHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIIHE CYIIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aMMOJICHCTBHSI.

Mogaenb, niocTpupyronas Ipupoay AaBiIeHHs Ta3a Ha CTEHKU COCY/a.

OnbIThl, WUIIOCTPUPYIOIIME YPAaBHEHHUE COCTOSIHMS HJICAJIbHOIO Tasa,
U30IPOLIECCHI.

Vyenuueckuii sxcnepumenm, 1ab6opamopusie padbonul

Omnpenenenre Macchl BO3JyXa B KJIACCHOM KOMHATE€ HAa OCHOBE HM3MEPEHHI
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTyphbl BO31yXa B HEM.

HccnegoBanue 3aBUCUMOCTH MEX]y TapaMETPAMK COCTOSIHUSA Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

Tepmoaunamuueckasi cucreMa. BHyTpeHHss HEprusi TepMOAMHAMUYECKON
CUCTEMBI U crloco0bl €€ u3MeHeHus. KonuuecTBo TerioTel U pabota. BHyTpeHHs s
SHEpPrus  OAHOATOMHOIO  HWJACAJIBHOrO  raza. Buabl  Teruionepeaayu:
TEIIONPOBOHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeTbHAsI TEIIOEMKOCTh BEIIECTBA.
KonuyecTBo TemnoTs! pu Temionepeaaye.

[lonsitTue 006 aaumabatHoM mporecce. llepBhlid 3aKOH TEPMOAMHAMUKH.
[IpumeHeHre nepBOro 3akOHa TEPMOJMHAMHMKHM K H3ompoueccam. ['padpuueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmoaunamuki. HeoGpaTtuMocTh MPOIecCOB B MPUPO/IE.

TeroBble  MamuHbl.  [IpuHIUOBI ~ HEWCTBUS  TEIUIOBBIX  MAIIUH.
[IpeoOpa3oBanusi ’HEpPruv B TEIUIOBBIX MamuHax. KosdduuueHt mnone3Horo



TOUYKA "POCTA nercTBus  TeroBodM MamuHbl. [ukn KapHo u  ero
KOd(PPUIIMEHT TOJE3HOr0 JEHCTBUS. DKOJOTHUUECKHUE
poOJIEMbI TETIIOIHEPTETHKH.

TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElNb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJIOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEH HSHEPruu Tejla MPU COBEPIICHUU PaOOThI: BBLIET
npoOku u3 OyTBUIKM TIOJ NEWCTBHEM CXATOTO BO3MyXa, HarpeBaHue 3pupa B
JaTYHHOU TpyOKe MmyTEM TpeHHusl (BUICOIEMOHCTPAIINS).

N3menenue BHyTpeHHEH sHeprun (TeMIiepaTyphl) Tejia Ipu Terionepeaye.

OneiIT 1Mo aanabaTHOMY pACHIMPEHUI0 BO3ayxa (OMBIT C BO3YIIHBIM
OTHUBOM).

Mogenu napoBoil TypOUHBI, IBUTATEsl BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO
JBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padomul

N3mepenne yaenpbHON TEIIIOEMKOCTH.

Tema 3. Aepecammnsie cocmoanusa eeuwyecmea. Dazoevie nepexoovl

[TapooGpa3oBanue u koHaeHcanus. Mcmapenue u kumnenue. AOCOTIOTHAS U
OTHOCUTEJIbHASL BIIAXXHOCTh BO3AyXa. HaceimieHHbI map. YienbHas TeruioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmyeckue u amopdubie Tena. AHU30TPONHMS CBOMCTB
kpuctaiioB. Kuakue kpucraiuibl. CoBpeMmeHHble Marepuainbl. [lnaBienue u
KpUcCTayu3aius. Y aeibHas Teriora miasienus. Cyonumarusi.

VYpaBHeHue TeroBoro dajgaHca.

TexHuYeckre yCTpPOMCTBA W MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KaTIOPUMETP, TEXHOJIOTUHU MOJYyUYEHUS COBPEMEHHBIX MaTEpHUaJOB, B
TOM YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBIIEHHBIX MAPOB.

Kunenue npu noHM>KEHHOM JTaBJICHUMU.

CnocoObl u3MepeHus BIaKHOCTH.

HaGnronenue HarpeBanust u MiiaBieHUs KPUCTAJUIMUECKOTO BEIIECTBA.

JleMoHCTpalus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusle padbonul

N3Mmepenne 0THOCUTENLHON BIIaXKHOCTU BO3/yXa.

Paznen 4. DjaeKTpoAMHAMMKA
Tema 1. Inekmpocmamuxa



TOUYKA "POCTA DiekTpuzauus Tel. DeKTpUdeckuii 3apsan. Jla
\

BHJIA ANEKTPUYECKUX 3apsa0B. [TpoBoiHMKY,
JTURJIEKTPUKHU U TIOJYIPOBOAHUKH. 3aKOH COXPAHEHUS 3JIEKTPUUYECKOIO 3apsiia.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHsblil 3neKTpuuecKuil 3aps.
OnekTpuueckoe mnone. Hanpsok€HHOCTh  AnekTpuueckoro mnodsd.  [IpuHuun
CYyNEPNO3ULINM BJIEKTPUUECKUX MOJeH. JIMHNM HanpsHKEHHOCTH DIIEKTPUYECKOTO
HOJISL.

Pabora cun  anektpoctatmyeckoro  moss.  I[loreHuman.  Pa3HoCTb
MIOTCHIMANIOB. [IpOBOAHMKM H JUANEKTPUKA B DIEKTPOCTATUYECKOM IIOJIE.
Jlusnexktpruyeckasi MpOHULAEMOCTb.

DnekTpoéMKOCcTh. KonaeHncaTop. DIeKTpOEMKOCTh IIJIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

TexHnueckre yCTPOMCTBA M IPAKTUYECKOE MPUMEHECHHUE: DIIEKTPOCKOI,
3IIEKTPOMETP, IJIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJIEHHUE 3JIEKTPOIPHOOpOB,
KOHJICHCATOp, KOMMUPOBAJIbHBIN annapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHLININ IEUCTBUSA dIEKTPOMETPA.

B3aumopenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEL.

[IpoBOOHUKH B DIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3ALIUTA.

JIA3IIEKTPUKY B SJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOMIAau
IJIACTUH, PACCTOSHUS MEXAY HUMH U IUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopmusie padonul

N3mepenne 21eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannbtii 31ekmpuueckuii mox. Toxu 6 paziuunvix cpedoax

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
HcTtounuku Toka. Cuia Toka. [IocTOSIHHBIN TOK.

Hanpsoxenue. 3akon Oma 1151 yyacTka LEenH.

DNEKTPUYECKOE CONPOTUBIIECHUE. YJENbHOE CONPOTHUBICHHE BELIECTBA.
[TocnenoBarenbHOE, ApaIEIBHOE, CMEIIAHHOE COETMHEHUE TPOBOJHUKOB.

PaGora oanexktpuueckoro Toka. 3akoH JDxoyns—Jlenma. MoiHOCTh
AIEKTPUYECKOTO TOKA.

DNEeKTpOABMKYIIAsl CUja M BHYTPEHHEE CONPOTUBIECHHWE HCTOYHHMKA TOKA.
3akoH Oma 11 MOJHOM (3aMKHYTO#) 35ieKTprudeckoi uenu. KopoTkoe 3aMbIkaHueE.

OJIEKTpOHHAas  MPOBOAMUMOCTb  TBEPABIX  METAUIOB.  3aBUCHMOCTH
CONPOTHUBJIEHUS METAILIOB OT TeEMIIEpaTypbl. CBEPXIPOBOAUMOCTD.



TOUYKA "POCTA DnekTpudeckuii TOk B Bakyyme. CBoiicTBa
\ AJIEKTPOHHBIX MYYKOB.

[TonmynpoBOIHUKH. CoOcTBeHHas u npuMecHas MIPOBOAUMOCTh
noJiynpoBogHUKOB. CBocTBa p—n-niepexosa. [lomynpoBogHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKU TOK B pacTBOpax M  paciulaBax  AJIEKTPOJMUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALIMS. DIEKTPOIIU3.

DJIEKTpUYECKU TOK B razax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
paspsa. Monnus. 11na3sma.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIEpMETD,
BOJILTMETP, PEOCTaT, HCTOYHHKU TOKa, OdJIEKTPOHArpeBaTesibHbIe MPHOOPHI,
3JIEKTPOOCBETUTEINIbHBIC TTPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BaKYYMHBIN U0/,
TEPMUCTOPHI U POTOPE3UCTOPHI, TOTYIPOBOTHUKOBBIN ANO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3MepeHue cuiibl TOKa U HAPSHKEHUSL.

3aBUCHUMOCTh COIPOTUBIICHHS LWIMHAPUYECKUX MPOBOJHUKOB OT [JIMHBI,
IJIOIIA/IN TTONIEPEYHOTO CEYEHUS U MaTepuaa.

CMelaHHOEe COeIMHEHHE TPOBOIHUKOB.

[Ipsimoe wu3MepeHue JIEKTPOABHKYIIEH cuibl. KopoTkoe 3amMbikaHue
rajqbBaHUYECKOTO PJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTH CONPOTHUBIICHUS] METAIJIOB OT TEMIIEPATypPhI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii pa3psit U MpOBOAUMOCTD BO3/1yXa.

OaHOCTOPOHHSISE TPOBOAUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne cMEemaHHOTIO COEIMHEHUS PE3UCTOPOB.

N3MepeHue 37IeKTPOABUKYIIEH CUIIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTUBJICHUSI.

Habmronenue amekrposnusa.

Me:xnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce ocyiecTBisercs ¢
y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3ed C KypcamMH MaTeMaTHKH,
OuoI0THH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meocnpeomemnvle nonsmusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAYy4YHOIO
MO3HAHUS: SBJICHUE, HAy4HbIM (DaKT, rurnores3a, (unyueckas BeIWYWHA, 3aKOH,
TeopHsl, HaOIIOJEHUE, SKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHass QyHKUus,
napabona, runepbosnia, ux rpaguKku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOCKIIUU HA OCH KOOPJIMHAT, CJI0)KEHUE BEKTOPOB.



TquA "POCTA buonocusi: MeEXaHMYECKOE OBWIKCHHUE B KHUBOM
\

npupoae, aupdysus, ocMoC, TEMI000OMEH KHUBBIX
OpraHu3MOB (BHBI TEIUIONEPEaun, TEIJIOBOE PABHOBECHE), DJICKTPUUICCKUE
SIBJICHUS B )KMBOW IIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUJIKOCTEH U
ra3oB, JJICKTPUUYECKHE CBOWCTBA METAJIOB, SJIEKTPOJMTHUYECKAS JTUCCOIHAIINS,
raJibBaHUKA.

T'eoecpagus: BnaxxHOCTh BO3/IyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOIB30BAHUEM MEXaHU3MOB,
y4€éT TpPEHUS B TEXHHUKE, ITOIIIMITHUKYA, HCIOJb30BaHUE 3aKOHA COXPaHCHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET W JAPYTHE), JBHUTaTeIh BHYTPECHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBOM XOJIOAWIBHHUK, KOHIUITHOHED, TEXHOJIOTHUN
MOJIYYCHHUS] COBPEMEHHBIX MAaTepHalioB, B TOM 4YHCIE HAaHOMATEpUaJoB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEpOKC, CTpYHHBII PUHTED, AIIEKTPOHArPEBATEIHHBIC pUOOPHI,
AIEKTPOOCBETUTEIHLHBIC MPUOOPHI, TaJThbBAHUKA.

11 KJIACC

Paznen 4. DjaekTpoauHAMHMKA

Tema 3. Macnummnoe none. I1eKmpomMacHUmMHAA UHOYKUUA

[TocTossHHbIE ~ MarHuThl.  B3aumMoAEWCTBUE  IMOCTOSHHBIX  MarHUTOB.
MaruntHoe mnone. Bektop MarHuTHOM uWHAYyKIMM. [IpuHIMD cynepnosuunu
MAarHUTHBIX noJyied. JInHMKM MarHuTHOM WMHAYKIWU. KapThHa NWHWUNA MarHUTHOU
WHIYKIHWH TOJIS TIOCTOSHHBIX MAarHUTOB.

MarauTHoe T1OJi€ MPOBOJHMKA C TOKOM. KapTuHa IMHUNA UHAYKIUA
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOT'O KOJBIIEBOTO
MPOBOJHUKA, KATYIIKU ¢ TOKOM. OnbIT JpcTena. BzanmoneiicTBre NpoOBOIHUKOB €
TOKOM.

Cuita Amniepa, €€ MOAYJIb U HAalpaBJICHUE.

Cuna Jlopenua, €€ MOyJIb U HallpaBJieHUE. [[BUKEHHUE 3apsSAKEHHON YaCTUILIbI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cuiibl Jlopenna.

SIBeHne 2JIEKTpOMArHUTHOM HMHAYKIMU. [IOTOK BekTOpa MarHUTHOMU
UHIYKIUU. OJIEKTPOJABIXKYINAA CWIa HWHAYKUMH. 3aKOH 3JIEKTPOMAarHUTHON
uHaykuuu @apanes.

BuxpeBoe nsnektpudeckoe moje. DIEKTPOABWKYILAS CHJIA HUHAYKIUU B
IIPOBOJIHHUKE, IBUAKYIIEMCS ITOCTYIIATENBHO B OJJHOPOJHOM MATHUTHOM MOJIE.

[IpaBuno Jlenua.



TOUYKA "POCTA NHIyKTUBHOCTS. SBneHue CaMOWHIYKIIUH.
\ DJIEKTPOJBUKYILAsl CUJIA CAMOUHAYKIUH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckre YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: TOCTOSHHbBIC
MAarHuThbl, JJEKTPOMArHUTHI, JJEKTPOABUTATENIb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTUL, NHIYKIIMOHHAS I1E€Yb.

Llemoncmpayuu

OnbIT Dpcrena.

OTKJIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIuHUM UHAYKIIUA MarHUTHOTO TIOJIA.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JevictBue cuibl JIopeH11a Ha HOHBI JJIEKTPOJIUTA.

SIBNeHHE 3IEKTPOMATHUTHOW UHAYKIHUU.

[Ipasuio Jlenna.

3aBUCUMOCTh 3JIEKTPOABMKYILIEH CHIIbI MHAYKIIMU OT CKOPOCTH MU3MEHEHMS
MarHUTHOT'O MOTOKA.

SIBneHne CaMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbomul

N3ydeHne MarHuTHOTO MOJIsL KaTYIIKH C TOKOM.

HccnenoBanue n1eMCTBHS HOCTOSTHHOTO MAarHWTa Ha paMKy C TOKOM.

UccnenoBanue sSBICHUS 3JIEKTPOMArHUTHON UHIYKIIHH.

Pa3znen 5. KoJsieOanust ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMAZHUMHbIE KO1€0AHUA

Konebarenbnast  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KOJIEOAHUS.
I'apmonuyeckue kosiebanus. Ilepuona, yactora, amruuTyaa u (asa kosieOaHUIA.
[IpyxuHHBIA MasTHUK. MaTremMaTHYeCKUl MAasTHUK. YpaBHEHUE TapMOHUYECKHUX
kosnebanwmii. [IpeBpareHue sHEpruu Ipyu raPMOHUYECKUX KOJICOAHUSX.

KonebGarenbupiii  koHTYp. CBOOOIHBIE 3JIEKTPOMATHUTHBIE KOJieOaHUS B
UJCATbHOM KOJIEOATeJIbHOM KOHTYype. AHAJIOTHS MEXAy MEXaHUYeCKUMU U
ANEKTPOMATrHUTHBIMU KosiebaHusiMu. @Dopmyna TomcoHa. 3akOH CcoOXpaHEHUs
SHEPIruu B UJICAIbHOM K0JIeOATEIbHOM KOHTYPE.

[Ipeacrasnenue o 3aTyxaromux KoneOaHusx. BoIHyKICHHBICE MEXaHUICCKUE
kosnebanus. Pezonanc. BeiHYKIeHHBIE 2JIEKTPOMAarHUTHBIE KOeOaHuUs.

ITepemennsbiii  TOK. CUHYCOWIAJIBbHBI TMEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ U JICHCTBYIOIIEE 3HAYCHUE CHUJIbI TOKAa U
HaIPSHKECHUS.



TOYKA "POCTA Tpaucdopmarop. IlpousBoicTBo, mepejaya u
\ noTpeOJIeHHE JIEKTPUUECKONU DHEPTUU. DKOJOTUUECKUE

PUCKM TIPU  TPOU3BOJICTBE  3JEKTpPOo3HEpruu. KynbTypa  HCHONB30BaHUS
AIIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHu4yeckre yCTpOWCTBA M MPAKTUYECKOE IMPUMEHEHUE: SIIEKTPUYECKUM
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, IMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanme mnapamMeTpoB KoOJIeOATEIBHOW CHUCTEMBI (TPYKUHHBIA WA
MaTeMaTUYECKHI MasTHHK).

Habmronenue 3aryxarommx KojieOaHHi.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

Habmronenue pezonanca.

CB0OOOHBIE AIEKTPOMATHUTHBIE KOJICOAHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) ISt
AJIEKTPOMATHUTHBIX KOJICOaHUA.

Pe3oHanc mnpu mocnenoBaTENbHOM COCIUHEHUHM PE3UCTOPa, KaTYyLIKU
WHyKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TUHUY 3EKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusle padbonul

UccnenoBanue 3aBUCUMOCTH TMEpUOa MAJIBIX KOJIeOAHUM Tpy3a HA HUTH OT
JUTMHBI HUTU U MaccChl Ipy3a.

HUccnegoBanne mEepeMEHHOr0 TOKa B LENH M3  MOCJIEAOBATEIIBHO
COEAMHEHHBIX KOHJEHCATOPa, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazZHUMHbBLE 80IHbL

Mexanuueckrue BOJIHBL, ycClnoBHsS pacnpocTtpaneHusa. Ilepuoa. CkopocTb
pacmnpocTpaHeHuss W JJuHa BoOJIHBL [lomepeuHble W TPOJOIBHBIE BOJIHBI.
WNutepdepenius u nudpaxiiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTs 3Byka. Beicotra ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3JIYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AIEKTPOMATHUTHBIX BOJIH: OTPa)KEHUE, MPETOMIICHHE, TOJSIpu3anus, JUGpaKius,
uHTepdeperus. CKOpocTh dJIEKTPOMArHUTHBIX BOJTH.

[IIkana 3M€KTPOMArHUTHBIX BOJIH. [I[pruMeHEHUEe 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMIIBI paInOCBS3U U TeNeBUACHUA. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuyeckre yCTpPOWCTBA M NPAKTHUYECKOE TPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJbTPa3ByKOBasi IAUArHOCTMKA B TEXHUKE M MEAMIMHE, pajaap,
paguonpuEéMHHUK, TEIEBU30p, aHTeHHa, Tesiepod, CBYU-neus.



TOYKA \'pocm Jlexoncmpayuu
OO6pazoBaHue M PACHpPOCTPAHEHHUE MONEPEUHBIX U
MPOAOJIBHBIX BOJIH.

Konebmromieecs Teo Kak UICTOYHUK 3BYKa.

HaGnronenue orpaxkeHus: U IpeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmronenue nuntepdepeHnu 1 Audpakiimii MEXaHU4eCKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOntonenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOW M
4aCTOTOM KOJIeOaHMIA.

UccnenoBanne  CBOMCTB ~ 3JIEKTPOMATHUTHBIX  BOJIH: OTPAKEHHUE,
npesioMJIeHUe, Moiaspu3anus, Audpakuus, MHTephepeHIus.

Tema 3. Onmuxka

l'eomerpuueckas onruka. I[IpsmMonnHENWHOE pPacHpOCTpaHEHUE CBETa B
OHOpOJHOM cpene. JIyd cBera. TOUECUHBINM UCTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHbI oTpaxkeHus cBeta. [locTpoeHue n3o0paxeHuit B
IJIOCKOM 3€pKaje.

[Ipenomienue cBeTa. 3aKOHBI IPEJIOMJIICHUSI CBETAa. AOCOIIOTHBIN MOKa3aTeNb
npenomieHus. llonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yrojl MOJHOIO
BHYTPEHHETO OTPAKECHMUSI.

Hucnepcus ceeta. CiaoxHbIN coctaB Oenoro cseta. Ler.

ColOuparomrie u pacceuBaromue JuH3bl. Tonkass nuH3a. DokycHoe
paccTosTHUE W ONTHYECKas cwia TOHKOW JuH3bL IlocTpoeHne wm3obOpaxeHuil B
coOuparomux U paccerBaromux JuH3ax. Dopmyna TOHKOW JTUH3BI. YBeJIUYEHUE,
JaBAEMOE JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wurepdepennusi cBeta. KorepeHTHble HCTOYHUKH.
YcaoBuss HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B WHTEphEpEHITMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

HNudpakuus cBera. JludpakiuoHHas pemérka. YCJIOBHE HaOIIOICHUS
[JIaBHBIX ~MAaKCUMYMOB TIpH TAJCHUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PPAKITHOHHYIO PEHIETKY.

[Tonmapu3zanus ceera.

TexHuyeckre yCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHWE: OYKH, JyMa,
dboToanmapaT, MPOCKIMOHHBIM amnmapaT, MHUKPOCKOI, TEeJIECKOI, BOJIOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpsiMonuHEHOE pacIpOCTpaHEHUE, OTPAXKEHHE U IIPEIOMIICHHE CBETa.
OnTtuyeckue NpudOpHI.

[lonHOE BHyTpeHHEE OTpakeHUE. Moellb CBETOBOA.



TOHYKA "POCTA HccnenoBanue CBONCTB M300paKeHUN B JTMH3AX.
\ Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Ha6nronenue natepdepennnm cera.
HaGnronenue nudpaxiuu ceera.
HaGnronenue aucnepcuu cBera.
[Tonydenue criekTpa ¢ MOMOIIBIO TPU3MBI.
[Tonyuyenue cnekTpa ¢ HOMOUIbIO TU(PAKIIMOHHON PEIIETKH.
HaOmnronenue nonsipuzanuu cBeTa.
Vyenuueckuii sxcnepumenm, 1ab6opamopusie padbonul
N3MepeHue nokazaresis npeoMJIEHUs CTEKJIA.
HccnenoBanne CBONCTB U300paKeHUI B JTMH3AX.
Habnronenue aucnepcuu ceera.

Pa3znen 6. OcHOBBI CIENUAIBbHON TEOPHUH OTHOCHUTEILHOCTH

['paHuubl  NPUMEHMMOCTH  Kiaccuyeckod — MexaHuku.  Iloctynatsl
CIIEIMAJIBHOW TEOPUM OTHOCHUTEIBHOCTH: HMHBAPUAHTHOCTH MOZYJII CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTD OJJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHHM U COKpALICHUE
JUTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULBI.

CBsi3b Macchl € SHEPTUEH U UMIYJIbCOM PEIATUBUCTCKOM YaCTULBL. DHEPIUs
IIOKOS.

Pasznes 7. KanToBast pusuka

Tema 1. Dnemenmolt K6AHM OGO ONMUKU

®oronsl. ®opmyna [lnanka cBsizu sHeprun GOTOHA C €T0 YACTOTON. DHEPrus
U UMITYJIbC (POTOHA.

OtkpeiTe U uccnenoanue pororpdexra. OnbiTel A. I'. CroneroBa. 3aKOHbI
doroadpdekra. Ypasuenue DitHmTerHa 11 Porodddekra. «KpacHas rpanuiar
doToarddexra.

JaBnenue ceera. OnwiTel I1. H. Jlebenena.

XHUMHUYECKOE JICCTBHUE CBETA.

TexHuyeckre yCTpPOMCTBA M NPAKTHUUECKOE MPUMEHEHUE: (POTOIIEMEHT,
boTOMaTUMK, COTHEUHAS OaTapes, CBETOIUO.

Jlemoncmpayuu

dotor(PpdeKT Ha yCTaHOBKE C IIMHKOBOM IJIACTHHOM.

Uccnenosanne 3akoHOB BHeIHETO (hoTodddexTa.

Cseroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma



TOYKA !'POCTA Monens atroma Tomcona. Omnbitel Pezepdopaa mno

paccessHutro o -4dactui. IlmaHerapHas Mozenb artoma.
[Toctynarer bopa. M3nydenne u mornomienne (OTOHOB NpU MEpPEXOie aToMa C
OJIHOTO YPOBHS 3HEPTruM Ha Apyroil. Buasl criektpoB. CHEKTp ypOBHEH 3HEpruu
aTomMa BOJOpOJa.
BonnoBelie cBoiicTBa yactull. Bonnsl e bpoitnsa. KopmyckynsipHO-BOJIHOBO#M
Ty aJIu3M.
CHOHTaHHOE U BBIHYXIEHHOE U3JIyYEHHE.
TexHuueckre yYCTpPOMCTBA M NPAKTUYECKOE NIPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), a3ep, KBAaHTOBbII KOMIIBIOTED.
Jlemoncmpayuu
Mognens onsita Pezepdopaa.
Onpenenenue JIMHBI BOJIHBI Ja3epa.
HaGnronenue nmuHeyaThIX CIIEKTPOB U3ITyYCHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamopmuusie pabonul
HaOnronenue nuHeyaToro cekTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JT0KA3bIBAIOIIUE CJOKHOCTh CTpPOCHUS sAnpa. OTKpbITHE
panuoaktuBHOCTH.  OmbiTel  Pesepdopna mo  ompeneneHuro  cocTaBa
paauoakTUBHOrO u3inydyeHus. CBoiictBa anbda-, Oera-, ramMma-u3Iy4yeHHs.
BrnusiHue paguoakTUBHOCTY HA KUBBIE OPTaHU3MBL.
OtkpblTHE  HpOoTOHA W HeWTrpoHa. HykioHHas  Mojens  sapa
I'eiizenbepra—Banenko. 3apsya sapa. MaccoBoe uucio sjpa. M30Torsl.
Anba-pacnaa. DNEKTPOHHBIM W MO3UTPOHHBIM Oera-pacman. I['amma-
U3JIydeHue. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBs3M HYKJIOHOB B sifpe. SAnepubie cuibl. Jleext maccsr siapa.
S nepHble peakuuu. Jlenenue u CUHTE3 sSIEp.
Anepnsiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TEPCIIEKTUBBI
SAIEPHON SHEPrETUKU. DKOJIOTUUYECKNE ACTIEKTHI IAEPHON YIHEPTETHKH.
DOneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
MeTopl HAOJIIOICHHS ¥ PETUCTPALINN SJIEMEHTAPHBIX YaCTHII.
dyHnaMeHTanbHble B3auMoJeicTBUA. EQMHCTBO u3nueckoil KapTUHBI MUpA.
TexHuyeckre yCcTpouCTBAa U MPAKTHUYECKOE MTPUMEHEHHUE: TO3UMETP, Kamepa
BuiibcoHa, siaepHblil peakTop, aToMHas boM0a.
Jlemoncmpayuu
CU€TUrK MOHUBHUPYIOIINX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul
HccnenoBanue TpeKOB YacTHIL (110 TOTOBBIM (oTOrpadusim).



TOUKA \!pocm

Pa3nen 8. DiieMeHTBI aCTPOHOMMHU M ACTPOPU3NKH

Otanbl pa3BuTHs actpoHomuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aACTPOHOMMUH.

Bun 3Bé3gnoro Heba. Co3Be3qus, sSpKUe 3BE3MBI, IUIAHETBI, UX BUAUMOE
JIBUKEHHE.

ConHeuHas cucrtema.

Connne. ConHeuHass akTMBHOCTh. Mcrounuk sHepruum ConHila U 3BE3L.
3BE3/1bI, UX OCHOBHBIC XAaPAKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kiacc —
CBETHUMOCTb». 3BE3/bI TIJIaBHOW IOCJIEIOBATEIIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3] TJIABHOW MOCJIENOBATEIBLHOCTA. BHYTpeHHEe CTpoeHue
3B&3/1. COBpEMEHHBIE MPEICTABICHUSI O MPOUCXOKAECHUU U 3BoJoIuU ColHIa U
3BE3/. DTanbl )KU3HU 3BE3I.

Mueunsiii I[lyte — Hama T'anmaktuka. [lonoxkenue u aBwxkeHue CoyHIA B
lNanaktuke. Tunsl ranaktuk. Paguoranaktuku u xBasapsl. YEpHBIE OBIPBI B sAapax
TaJaKTHUK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa006ma. Paz6eranve rajmakTuk.
Teopus bonbiioro B3peiBa. PEIMKTOBOE M3IydEHHUE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeméunnlie npo0sieMbl aCTPOHOMUMU.

Vuenuueckue nabnrooenus

HaGnronenuss HeBOOPYKEHHBIM TJIA30M C HCIOIB30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUHN I ONpe/ieNIeHuUs MOJIOXKEHUsI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31s CEeBEPHOIrO MOYIIAPUS U IPKUE 3BE3/IBI.

Habnronenus B reneckon Jlynsl, mianet, Mueunoro [1yTu.

O6o0maromiee NOBTOPEeHUE

Ponp ¢usuku u acTpoHOMHMM B IKOHOMHYECKOW, TEXHOJOTUYECKOH,
COITMAJILHOM M ATUUYECKOM cepax AesTebHOCTH YEIOBEKA, POJIb U MECTO (PU3UKHU
¥ aCTPOHOMHUHU B COBPEMEHHOI HAy4YHOM KapTHUHE MUPA, poib (PU3UUECKON Teopuun
B (GOpPMHpPOBAHWU TPEACTABICHUA O (DUINYECKON KapTHHE MHpPA, MECTO
¢dbu3nuecKkoil KapTHUHBI MHPaA B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUI O IPUPOJIE.

MexnpeaMeTHbie CBA3U

N3yuenue kypca ¢usuku 6a3zoBoro ypoBHs B 11 kiacce ocyiiecTBisercs ¢
YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBA3C€M C KypCcaMH MaTE€MaTHKH,
OHMOJI0THH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meocnpeomemnvle nonsmusi, CBSI3aHHbIE C HU3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUS: SIBJICHUE, HAy4HbIM (HakT, rumoreza, (uanueckas BeIWYMHA, 3aKOH,
TeOpHsl, HaOIIOJEHUE, SKCIEPUMEHT, MOJEIMPOBAHNE, MOJIEIb, U3MEPEHUE.



TOHYKA !’POCTA Mamemamuka: pEUIEHUE CUCTEMBI YPaBHECHUHU,

TPUTOHOMETpUYECKHE  (YHKIHMH: CHUHYC, KOCHHYC,
TaHI€HC, KOTAHT€HC, OCHOBHOE TPUI'OHOMETPUYECKOE TOKIECTBO, BEKTOPBI U MX
IIPOCKLIMM HAa OCH KOOPJMHAT, CI0KEHUE BEKTOPOB, MPOU3BOIAHBIE 3JIEMEHTAPHBIX
(YHKIMM, NPU3HAKU MOAO0OMS TPEYroJIbHUKOB, OMNPEIENICHUE IUIOMIAN IIOCKUX
buryp u o0bEma Teu.

buonocusa: »>nekTpuueckue SBICHUS B JKMBOW MNpUpoJe, KoseOaTeabHbIE
JBWKECHUS B )KMBOM IIPUPOJE, ONITUYECKUE SBJIECHUS B )KUBOU INPUPOJE, NEUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAIIINYECKAsI CTPYKTypa TBEPABIX
T€d, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMUECKOW PpEIIETKH, CHEKTpalIbHBIN
aHau3.

leoepagusa: wmarHUTHBIE TIONIOCAa 3€MJIM, 3aJ€KU MarHUTHBIX PV,
(poTochEMKA 3€MHON MOBEPXHOCTHU, MPEJCKA3AHNUE 3EMIICTPICEHUH.

Texnonocus: JMHUAW DIEKTpOIlepenad, TIEHEPATOp MEPEMEHHOrO TOKa,
AJEKTPOABUTATENb, WHAYKLIHWOHHAS II€4b, pajap, PaauONpUEMHUK, TEIEBU30D,
anteHHa, tenedoH, CBU-meub, NMpOEKIIMOHHBIN ammapar, BOJIOKOHHAS OTTHKA,
CoJIHEeUHas OaTapes.



TOUKA \'pocm
\ INJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA

IMPOTPAMMBI 1O ®U3BUKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA30BAHUA

OcBoenne ydeOHOTO Tpenmera «Du3nWKa» HA YPOBHE CPEIHErO OOIIETo
obpazoBaHus (0a30BBIM YPOBEHb) JOJDKHO OOECICUHTH JOCTHXKCHHE CIICIYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTCIIbHBIX PE3yJIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3yIbTaThl OCBOCHHS yueOHOTro mpenmera «Du3nkay JOHKHBI
OTpaxkaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYaloIIUXCS PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3WUIMEN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIMi, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHUH, COOTBETCTBYIOIIHUX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOTO
ONbITA U OMNbITA JEITEIBHOCTH B IPOLECCE pPealln3alii OCHOBHBIX HAIIPaBJIICHUU
BOCIIUTATEJIbHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaskaaHCKOr0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3HUIINH 00yJarOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIEYETOBEUECKUX T'YMAaHHCTHUECKHX U
JIEMOKPATUYECKHUX [IEHHOCTE;

TOTOBHOCTh BECTH COBMECTHYIO NIEATEIBLHOCTb B MHTEpEcax IPakIaHCKOTO
o01ecTBa, y4acTBOBaTh B CAMOYIIPaBICHUHU B 00pa30BaTeIbHON OpraHU3allnu;

YMEHHUE B3aUMOJECHUCTBOBATH C COUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSMU U HA3HAUYCHUEM;

FOTOBHOCTb K T'YMAaHUTApHOU U BOJIOHTEPCKOU AEATEIBHOCTH;

2) IATPUOTUYECKOI0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU WUJICHTUYHOCTH,
MIaTPUOTU3MA;

LICHHOCTHOE OTHOILIEHUE K TIOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallUI0 W TMPUHUMATh OCO3HAHHBIC pELICHUS,
OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIE€ B
NESTEIIbHOCTU YYEHOT0;

OCO3HAHME JIMYHOTO BKJIAJa B TOCTPOSHUE YCTOWIMBOTO OYIyIIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS:



TOUYKA "POCTA ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIHOYas
\ ACTETUKY HAay4YHOTO TBOPYECTBA, MPUCYIIETO
dusnyecKoil HayKe;

5) Tpy10BOIr0 BOCIIMTAHUSA:

MHTEPEC K pa3InyHbIM cdepam npodhecCHOHANbHOW JeATEILHOCTH, B TOM
YHUCJIe CBSI3aHHBIM ¢ (PU3NKON U TEXHUKOU, YMEHHE COBEPIIIATh OCO3HAHHBIN BHIOOD
Oyymieit mpodeccuu U peaanu30BbIBaTh COOCTBEHHBIC )KU3HECHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K OOpPa30BaHUIO M CaMOOOpPa30BaHUIO B 00JIacTH
(bU3HKY HA IPOTSHKEHUN BCEH KU3HU,

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

c(hOPMUPOBAHHOCTh HSKOJIOTUYECKOW KYJIbTYphl, OCO3HAaHHE TIJI00aJIBHOTO
XapakTepa SKOJIOTMYECKUX MpobiieM;

IJTAHUPOBAHUE U OCYIIIECTBJICHUE JICMCTBUU B OKPYKAIOIIECH Cpelie HA OCHOBE
3HaHMS LEJIeW YCTOMYMBOIO Pa3BUTHSI YEJIOBEYECTBA;

pacUIMpeHHe OMbITa JEATEbHOCTH SKOJOTMYECKOM HAMpaBICHHOCTH Ha
OCHOBE UMEIOITUXCS 3HAaHUH 110 QUBHUKE;

7) UEHHOCTH HAYYHOI'0 MTO3HAHUSA:

c(hOpPMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAHME IIEHHOCTH HAy4YHOU JeSITeJIbHOCTH, TOTOBHOCTh B TMpOIlecce
u3ydyeHus: (U3UKU  OCYIIECTBJISITh  MPOEKTHYHD U HCCIEI0BATEIbCKYIO
NEeSTENHFHOCTh MHIUBUIYATIBHO U B TPYIIIIC.

METANPEIMETHBIE PE3YJ/IbTATbBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE yUeOHbIE 1eHCTBUS
ba3oBble Jloruuyeckue J1eMCTBUA:
CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpoOBaTh  MpoOieEmMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENCIIATh LENU JEATEIbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPUU UX
JIOCTHIKCHMS,
BBISBIISITh  3AKOHOMEPHOCTH M MPOTUBOPEYMS B  pPACCMATPHUBAEMBIX
(bUBUYECKUX ABICHUSX;
pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMBI ¢ YU4€TOM aHajau3a MMEIOITUXCS
MaTEPUATBHBIX U HEMATEPUATIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBBI B JIEATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJIAM, OLIEHUBATh PUCKH MOCJIEACTBUMN AEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSIX  PEAITBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOI'O B3aMMOJICHCTBHS,



TOYKA "POCTA pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PELICHUU
\ YKU3HEHHBIX MPOOIEM.
Bba3oBble uccienoBarenbckue 1eiCTBUS:

BJa/IeTh HAy4YHOHM TEPMHHOJIOTHEH, KIIOUYEBBIMU MOHATHSAMH W METOJaMU
¢uznyeckoil HayKu;

BJIa/ICTh HaBBIKAMH Y4€OHO-HCCIIEIOBATENIBCKON U MPOCKTHOU ACSITETbHOCTH
B 00s1acTU (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHHs 3aJad (U3MYECKOTO COJAEp>KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJI0B IMO3HAHUS;

BJA/JE€Th BHUJAMU JIEATEIBHOCTU [0 IIOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIIpEeTalliy, MPeoOpa3OBaHUI0 W MPHUMEHEHHIO B Pa3IUYHBIX YYeOHBIX
CUTYalMsIX, B TOM YHCJIE ITPU CO3aHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJlM3UpOBaTh 3ajauy,
BBIJIBUTaTh TUIOTE3Yy €€ pEeLIeHMs,, HaXOAMTh apryMEHThl Ui J0Ka3aTelbCTBa
CBOMX YTBEPXKICHUH, 3a7]aBaTh IApAMETPbI U KPUTEPUH PEILICHUS;

aHAJIM3MPOBATh TIOJYYEHHBIE B XOJ€ pEIICHUS 3aJa4ud Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh WX OCTOBEPHOCTH, MMPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (OpMyIHpOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JeSITEeIbHOCTH, B TOM YHCIIE TIPU N3YYCHUH (DU3HKHY;

JlaBaTh OLIEHKY HOBBIM CHTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT,

yMETb TEPEHOCUTh 3HaHUSA MO (HU3UKE B MPAKTUYECKYI0 00JacTh
KU3HEACSITEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIE HJIEH, PEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJIbTePHATUBHBIC PEIICHUSI.
Pabora c undopmanueii:

BJa/IeTh HaBbIKAMH IOJIy4eHUsS MH(POpMaLUU (PU3NYECKOTO COAEPKAHUS U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBIIATH IIOMCK, AHAJU3,
CUCTEeMATHU3aIMI0 W WHTEPIpEeTaio WHOOPMAIUKA Pa3ITUYHBIX BUAOB U (OpM
IPEICTaBICHNUS;

OLICHHBAThH JOCTOBEPHOCTh MH(POPMAIIHH;

UCIOJb30BaTh  CPEACTBA  MH(POPMAIMOHHBIX M  KOMMYHHMKAI[MOHHBIX
TEXHOJIOTHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPTaHU3aI[MOHHBIX
3aJlad ¢ CcoOMroJieHneM TpeOOBaHUN HAPrOHOMUKH, TEXHUKM O€30MaCHOCTH,
TUTUEHBI, pecypcocOepexeHHsl, TMpaBOBBIX M 3TUYECKUX HOPM, HOPM
uH(OPMAITMOHHON O€30MTaCHOCTH;



TOYKA "POCTA CO3/1aBaTh TEKCTbl (PU3MUECKOIO COAEpKaHUS B

\ paznuyHbiXx  (opmatax ¢  Y4yé€TOM  Ha3HayeHUs
uHbOpMallMu W  LEJNEBOW ayAWTOPHUM, BBIOWpas ONTHUMAIbHYIO (opmy
IIPEACTABIICHNS U BU3YJIM3ALIAH.

KoMMyHUKATHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS:

OCYIIECTBIIATH 00IIEeHNE HA YpOKax (U3UKU U BO BHEYPOUHOU JEATEIHHOCTH;

pacmo3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud U CMST4Yath
KOH()JIMKTHI;

pPa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HMCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh W KMCHOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHJUBUAYAIbHOU
paboTHI;

BBHIOMpaTh TEMAaTUKy M METOAbl COBMECTHBIX JEHCTBUU € Y4€TOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEN KaXKI0T0 UjieHa KOJIJIEKTUBA;

NPUHUMATh  [€JIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIMHUPOBATh JICUCTBUS 10 €€ JOCTHUKECHUIO: COCTABJISITH IUIAaH JCHCTBUH,
pacnpenensiaTh pojad ¢ Yy4E€TOM MHEHHM YYaCTHHKOB, OOCYXKIATh Ppe3yJbTaThl
COBMECTHOM paboThI;

OIICHMBAaTh KAue€CTBO CBOEr0 BKJIaJla M KaXJOTO y4YaCTHHKA KOMAaH/bl B
o01uii pe3yNbTat Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeayiaraTb HOBBIE IIPOEKTHI, OLEHHBAaTh HUIEU C TMO3ULUUHA HOBU3HBI,
OPUTHHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIISITh TO3UTUBHOE CTPATETMUYECKOE TIOBEJICHUE B Pa3IMYHBIX
CUTYyalUsX, IPOSIBIIATh TBOPUECTBO U BOOOpakKEHUE, ObITh MHUIIMATUBHBIM.

PeryjisiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranusanus:

CaMOCTOSTEIILHO OCYIIECTBIISATh MMO3HABATEIBHYIO ACSITEIBHOCTh B 00JIACTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
coOCTBEHHBIE 3a/1a4U;

CaMOCTOSITENIbHO COCTABJIATh IUIAH DPEIICHUS PAaCUETHBIX U KaueCTBEHHBIX
3a/1a4, MJIaH BBIMOJHEHUS MPAKTUYECKON pabOThl C YUETOM MUMEIOIIHNXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U TIPEATMIOYTCHUM;

JIaBaTh OIICHKY HOBBIM CUTYaIlUsIM;

pacHIMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOUYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, AapryMEHTHpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTh 32 PEIICHUE;

OIICHUBATH TPUOOPETEHHBIN OTIBIT;



TOUYKA "POCTA croco0CcTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO
\ SpyIUIIMU B 00JacTH (U3UKH, TMOCTOSHHO IOBBIIIATH
CBOI1 00pa3oBaTENbHBIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B JIESITEIbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEIISIM;

BJIQJIETh  HABBIKAMU  TO3HABATEIBHOM  pediekcMM Kak  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUM M MBICIUTENBHBIX MPOLECCOB, MX pPE3yJbTaTOB U
OCHOBAaHMUII;

UCIIOJIb30BaTh MPUEMBI peIIeKCUU IS OLIEHKU CUTYallluH, BbIOOpa BEPHOTO
pelieHus;

yMEThb OIICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATH pPEHICHUS MO0 HUX
CHUKEHHIO;

IPUHUMATh MOTHBBI M apryMeHTbl JPYTMX @PU aHajdu3e pe3yJbTaToB
NEATEIIbHOCTH;

MPUHUMATH Ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTbl JPYTrUX @pPU aHajdu3e pe3yJibTaToB
NEeATEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporecce mocTuxkeHusl JTMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOrpPamMMBbI
no ¢u3uKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OO0ydarOUIUXCs
COBEPIIECHCTBYETCS AMOIMOHATbHBIN UHTEIUIEKT, MPEANOoJIararonni
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUs, BKJIIFOYAIOIIETO CITIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIIbLHOE
COCTOSIHUE, BUJICTh HAINPABJICHUS! Pa3BUTHS COOCTBEHHON 3MOIIMOHAIBHON Cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpEryJIMpOBaHMsl, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIOCOOHOCTh aJanTUPOBAThCS K
AMOIIMOHAJILHBIM U3MEHEHUSIM U MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBAIlMH, BKJIIOYAIOUIECH CTPEMIICHUE K JOCTHKECHUIO LEIU U
yCIexy, ONTUMM3M, WHUIMATUBHOCTb, YMEHHUE JEHCTBOBATh MCXOJ W3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CITIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBaTh €ro TMPU OCYIIECTBICHUU OOIIEHHS, CIOCOOHOCTh K
COYYBCTBHUIO U COTIEPE)KUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKIFOYAIOIINX CITIOCOOHOCTh BHICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCSA, TIPOSIBIISITH HHTEPEC U pa3peiiaTb KOHPIUKTHI.



TOUKA \'POCTA NPEJMETHBIE PE3YJIbTATBI

K xonmy oOydenus B 10 kjacce mnpeameTHbIE
pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI OTpakaTh C(HOPMHUPOBAHHOCTH Y
0o0yJarouIuxcsi yMEHHIA:

J€MOHCTPUPOBATh Ha MpPUMEpax poJib U MecTOo (HU3UKU B (HOPMHUPOBAHHUH
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPaA, B PA3BUTUH COBPEMEHHOU TEXHUKU HU
TE€XHOJIOTUH, B IPAKTUYECKOW EATEIIBHOCTH JIFOACH;

YUYUTBIBATh TPAHUIIBI TPUMEHEHHS M3Y4YCHHBIX (DU3UYECKUX MOJCINCH:
MaTepHalibHasl TOUYKa, MHEpLUUaIbHas cUCTeMa OTCU€Ta, aDCOIMIOTHO TBEPIOE TEIIO,
WJICAJIBHBIN Ta3, MOJEIIM CTPOCHHUS ra30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPU PeIIeHnH (PU3NYECKUX 3a]1aY;

pacno3HaBaTh (PU3NYECKHE SIBJICHUS (MPOLECCHI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETHUYECKOM TEOPUM CTPOCHMS BEIIECTBA U
JJEKTPOAUHAMUKN:  PAaBHOMEPHOE M  PAaBHOYCKOPEHHOE  IPSMOJMHEUHOE
JIBU)KEHHE, CBOOOJHOE TMaJeHUE Tel, IBMKEHHE I0 OKPYKHOCTH, WHEpPILHS,
B3aumojelicTeue Ten, auddys3us, OpOyHOBCKOE JABMXEHHE, CTPOCHHUE JKUJKOCTEN
U TBEPABIX TEJ, U3MEHEHHE 00bEMa Tell MPU HAarpeBaHUU (OXJIaXKIEHUHN), TEIIIOBOE
pPaBHOBECHE, WCIIAPEHHME, KOHJACHCAlLMs, IUIABJIEHUE, KPUCTAJUIN3ALUs, KUIICHHE,
BJI&KHOCTh BO3/lyXd, OBBIIICHUE JABJICHUS ra3a IIPU €ro HarpeBaHUM B 3aKPbITOM
cocyzne, CBfA3b MEXIy M[apamMeTrpaMud COCTOSIHHMA Trasa B H3oIpoLeccax,
AJEKTpU3alus TeJl, B3aUMOJCHCTBUE 3aPAJIOB;

OMUCHIBATH MEXAHUYECKOE [IBMXKEHHE, MCMOJb3ys (PU3NYECKHE BEIMYMHBIL:
KOOpAMHATa, IyTh, NEPEMENIEHNE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHIIA,
VMITYJIbC T€Jla, KNUHETUYECKasl dHEPTUs, MOTCHUUAIbHAS 3HEPTUS, MEXaHUYECKas
paboTa, MexaHM4YecKass MOIINHOCTh; TPH OINKWCAHUU TMPaBUIBLHO TPAKTOBATH
(bu3MUeCcKUil CMBICT MCIOJBb3YEMbIX BEJIMYMH, UX OO0O3HAYEHUS UM €IUHHIIbI,
HaXOJUTh (OPMYJIbl, CBA3BIBAIOUIUE JTaHHYIO (DU3UYECKYIO BEIMYHMHY C JPYTUMU
BEJIMYMHAMMU;

ONMCHIBATh HM3YUYCHHBIE TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (DU3MYECKHE BEIIMYMHBI: JaBJICHUE Tra3a, TeMIlepaTypa, CpeaHsis
KMHETUYECKAS DHEPTUs XAaOTHYECKOIO JBHKEHHUS MOJIEKYJ, CPEAHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOThl, BHYTPEHHsA 3HEprus, pabora rasa,
KOO(POUIIUEHT TOJIE3HOTO JEHCTBUS TEIJIOBOTO JBHUraTeNsl; MpH OMHCAHUU
NPaBUJIBHO TPAKTOBaTh (U3MUECKUN CMBICT HCIOJIB3YEMbIX BEIIMYWH, WX
0o003HaueHUS W EOUHUIBI, HAXOJIUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(U3HYECKYIO BEIMYHUHY C IPYTUMH BEJIMYMHAM;

ONMUCHIBATH U3YUYEHHBIE IIEKTPUUECKUE CBOWCTBA BEIIECTBA U DIIEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCTIONB3Ys (PU3HUECKUE BEIMYMHBL: AJIEKTPUUECKUI 3aps,
AIEKTPUYECKOE IOJIE, HANPSKEHHOCTD I0JIs1, HOTEHIHAN, PA3HOCTh MMOTCHIMAJIOB;



TOUYKA "POCTA Opy ONHMCAHWM TPABWIBHO TPAKTOBATh (U3HUUECKUI

CMBICT UCIOJb3YEMbIX BEJIIMYMH, MX OOO3HAUYCHUS U
CIMHMUIIBI; YKA3bIBATh (JOPMYIIBI, CBSI3BIBAIOIINEC TaHHYIO (PM3HUECKYIO BETUINHY C
JIPYTUMH BEJIUYUHAMU;

aHAIM3UPOBaTh (PU3MUECKHUE MPOIECCHl U SBIICHUS, UCIONB3Ys (HU3HUUECKUE
3aKOHBI ¥ TIPUHLHUIBL: 3aKOH BceMHUpPHOTO TsAroreHus, I, II u III 3axkonsl HeroTOHA,
3aKOH COXpaHEHUsSI MEXaHMYECKOW DHEPruu, 3aKOH COXPAHEHUS HWMITYJIbCa,
NPUHIUIN CYNEPNO3UIUUA CWJI, MPUHIUI PABHOMPABUS HHEPLHUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHIO CTPOCHUS BEIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEJHEN KUHETUYECKON HEPTrUU TEIIOBOTO JBUKEHHUS MOJIEKYII C
a0COJIFOTHOM TeMmIepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHECHUS
AJEKTPUUYECKOro 3apsifa, 3akoH KyioHa, mpu »>TOM pasinyarth CJIOBECHYIO
(GbOpMyITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W yCIIOBUS (TPaHMIIBI,
0071aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE NPHUHIMIBI JEHCTBUS MAalllMH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyarh yCJIOBHUS UX 0€30MacHOTO HCIIOJIL30BaHUS B
MMOBCEIHEBHOM KU3HH;

BBITIOJIHATDh JKCIIEPUMEHTHI TI0 HCCJIENOBAHUIO (DU3UYECKUX SBJICHUA U
MPOLIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW, MpPU STOM
dbopmynupoBath mpoOieMy/3agady M TUIOTE3y Yy4eOHOro IKCIIEPUMEHTA,
coOUpaTh YCTAHOBKY M3 MPEIJIONKEHHOTO OOOPYJIOBaHUS, MPOBOAUTH OMBIT U
(GbopMyIMpPOBaTh BHIBOIHI,

OCYIIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUST (PU3MUECKUX BETUYHH, IIPU
ATOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHbHIC
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN;

UCCIEIOBATh  3aBUCUMOCTU  MEXAYy  (U3MYECKUMHU  BEIMYMHAMU  C
UCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHUH, MPHU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
dbuKkcHpoBaTh Pe3ynbTaThl MOJYYECHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHMH B
BU/JIE TaOJIUI U TpaUKOB, A€NaTh BEIBOBI IO pe3yJIbTaTaM UCCIIEI0BaHNUS;

coboaaTh npaBuiaa 0€30MacHOTO TpyJa MpHU MPOBEICHUM HCCIICIOBAHUI B
pamMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIICIOBATEIHCKON W TPOSKTHOU
JESTENPHOCTH C HMCTIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M J1AOOPAaTOPHOTO
000py10BaHUS,

pemiaTh pacuéTHhIe 3a7a4d C SBHO 3aJaHHOW (DU3UYECKOM MOJIEIIbIO,
UCTIONB3Ys (U3UYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIN3a YCIOBUS 3aJlau
BEIOWpATh (PU3UYECKYI0 MOJECIb, BBIACHITh (PU3MUECKHE BEIMYMUHBI U (POPMYIIHI,
HEeoOXonuMble NJisi €€ pelIeHUs, TPOBOJUTh PACUEThl M OIEHUBATH PEATbHOCTH
MOJIYYEHHOT'0 3HAYeHHS (PU3UUECKON BEJIMYUHBI,



TOUYKA "POCTA peliath KAuyeCTBEHHBIE 3aJayd: BBICTpauBaTh
\ JIOTUYECKH HEMPOTHUBOPEUMBYIO IEMIOYKY PACCYKICHUM
C OTIOPOI Ha N3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PM3UUECKUE SBIICHUS;

UCIIOJIb30BaTh ~ MPU  PEIMIEHHH  y4eOHbIX  3aJad  COBPEMEHHBIE
nH(pOpPMAIIMOHHBIE TEXHOJIOTHH JJISl TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIIUN
U TIpeJICTaBJICHUs Y4eOHOW U HAYYHO-TOMYJISIPHOW MHGOPMAIIUU, TOTyYSeHHON U3
Pa3JIMYHBIX UCTOYHUKOB, KPUTUYECKHU aHATM3UPOBATH MOJTy4aeMyr0 HHPOpMAIIHIO;

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCHMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE TPOIECCOB OKPYKAIOIIETO MHUpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMS MO (U3UKE B MOBCEIHEBHOM >KU3HU
Ul o0ecrieyeHus: 0€30NaCHOCTH MpU OOpALEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPONCTBAMH, NI COXPAHEHUS 37OPOBbSI M COOJIOICHUS HOPM DKOJIOTUYECKOTO
MOBEJICHUS B OKPYKAIOLIEH CpeIE;

paboTaTh B Tpynmne C BBHIMIOJTHEHUEM pa3IMYHBIX COIMAJIBHBIX POJIEH,
IJIaHUPOBaTh palbOTy TPYIIbI, palMOHAILHO pacHpeAcssiTh O00S3aHHOCTH U
MJIAHUPOBATH JICSATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO M3 YYaCTHUKOB TPYMIIBI B PEIICHHE PACCMAaTPUBAEMOM TTPOOIEMBI.

K xonmy oOydenuss B 11 kJiacce mnpeaMeTHBIC pe3yiabTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTh Y O0YUAIOIINXCS] YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (PuU3NKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOU TEXHUKHU H
TEXHOJIOTUH, B TPAKTUYECKOU NEATCIBHOCTH JIFOJCH, LEJIOCTHOCTh W €AUHCTBO
(bU3UYECKON KapTUHBI MUPA;

YUYUTBIBATh TPAHUIIBI TPUMEHEHHUS M3Y4YCHHBIX (U3UYECKUX MOJCINCH:
TOYECUHBIN AIEKTPUUECKUMN 3aps/l, JIyd CBETa, TOUCUHbIH UCTOUHUK CBETA, s/IepHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sfpa TMPHU PelieHUuU (PU3NUECKHX
3a/ad;

pacro3HaBath (U3UYECKHUE SBJICHUS (TIPOLIECCHI) U OOBSICHITh UX HAa OCHOBE
3aKOHOB AJIEKTPOJAMHAMUKN M KBAHTOBOW (PUBUKU: AJIEKTpUUYECKasi MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHUCTBUSI TOKA, B3aMMOJICHCTBUE
MarHuTOB, DJICKTPOMAarHuTHasE WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJSI Ha
MPOBOJHUK C TOKOM M JBIIKYIIMHUCS 3apsiji, JIEKTPOMArHUTHBIC KoJieOaHUs W
BOJIHBI, MPSIMOJIMHEHHOE pPacCIpOCTpaHEHUE CBETa, OTPaXKEHHE, MpesIOMIICHUE,
untepdepennus, audpakius U MOOJApU3alUg CBETa, JUCHEPCHUS CBETa,
dboToanekTpudeckuii 3P ekt (poTodaddheKT), CBETOBOE AaBICHNES, BOSHUKHOBCHUE
JMHEWYaTOro CHEKTpa aromMa BOJOPOJla, €CTECTBEHHAass U HMCKYCCTBEHHas
PaIMOAKTUBHOCTb;



TOHYKA "POCTA ONUCHIBATH  M3yYeHHbIE CBOMCTBA  BEIECTBA

\ (2JIeKTpUYECKHUE, MarHUTHBIE, ONITHYECKHE,
AJIEKTPUUYECKYIO0 MPOBOJUMOCTh PA3IUYHBIX CPEd) U AIEKTPOMArHUTHBIC SIBJICHUS
(TIpOTIECCHhI), UCTIONB3YST (PU3MUECKHUE BETMUUHBI: DICKTPUUECKUH 3apsif], CHia TOKa,
ANEKTPUUECKOE  HANpsDKEHHE,  DJIEKTPUYECKOE  COIMPOTHUBIICHHE,  Pa3HOCTb
MOTEHIIUAJIOB, JJICKTPOJBHXKYIAasi cujia, padoTa TOKa, UHAYKIUS MarHUTHOTO
noyisi, cuna Awmmnepa, cuina JlopeHlla, HWHAYKTUBHOCTh KAaTYIIIKH, SHEPrus
AJEKTPUYECKOTO W MArHUTHOIO TIOJEH, NEepUuoJ M 4YacToTa KojeOaHuW B
KoJe0aTeTbHOM KOHTYpE, 3apsAll M Cujla TOKa B TMPOIECCe TapMOHUYECKHX
AJIEKTPOMATHUTHBIX KoJeOaHuil, (POKYyCHOE pacCcTOsHME W ONTHYecKas Cuiia
JIMH3BI, TIPH OMMMCAHWH TIPABWIIBHO TPAKTOBATh (PM3MUYECKHA CMBICI HCIIOIh3YEMBIX
BEIIMYMH, WX OOO3HAYCHMS] M CAWHHIIBI, yKa3biBaTh (DOPMYJIBI, CBSI3BIBAIOIINC
JTaHHYI0 (M3UYECKYIO BETUYHHY C APYTUMH BEITUYUMHAMU,

OMKCHIBATh M3YUYCHHBIE KBAHTOBBIC SBJICHUS M TMPOIECCHI, HCIONb3YS
(bu3ryuecKrue BEIMYUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJMHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, IEPUOJI TIOJTypaciiazia, SHEPTUsl CBI3U
ATOMHBIX SIJIEp, TPHU OINHWCAHWHM TPABWIBHO TPAKTOBATh (PU3MUECKUN CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, X OOO3HAYEHWS W €IUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSA3BIBAIONIME JIAHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIWYUHAMU,
BBIYHCIIATH 3HAYCHHE (PU3NUECKON BETUIMHBL,

aHaJTM3UPOBaTh (PU3NYECKUE TPOILIECCHl U SIBJICHUS, UCTOJB3Ys (U3UUYECKUE
3aKOHbI U MPUHLMINBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOIO U NapaJlIEIbHOIO
COCIMHEHUs MPOBOJHUKOB, 3aKOH Jkoyns—JleHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJUHEHHOTO PacIpOCTpaHEHUs! CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEHHaA it doTtodddexra,
3aKOH COXPAHEHUS SHEPrUH, 3aKOH COXPAHEHUS HMITYJIbCA, 3aKOH COXPaHEHUS
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAHEHHS MAacCOBOTO 4YHCIA, MOCTynaThl bopa,
3aKOH PaJMOAKTHUBHOTO pacnaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHAa, €ro MaTeMaTUYECKO€ BBIPAKEHHE M YCJIOBHUS (TpaHHULbI, 0O0JacTH)
IPUMEHUMOCTH;

ONpEIEIIATh HAMPABJICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJISI TPOBOJHUKA
C TOKOM, cuiibl Amrepa u cuibl JlopeHna;

CTPOUTh W OMNHCHIBATh M300paKEHUE, CO3/1aBAEMOE ILIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJTHATD JKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3WYCCKUX SBJICHUA U
MPOILIECCOB C HCIOJb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmymupoBarh TpobieMy/3agady H THIOTE3y Yy4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOI0 00O0pYyIOBaHMS, MPOBOAUTH OMBIT U
dbopMyIIMpPOBaTH BHIBOJIHI,



TOUYKA "POCTA OCYIIECTBIIATh TPAMBbIE M KOCBEHHBIE H3MEPEHMS

\ (¢u3nuecKuX  BEJIMYUH, TMNpU  ATOM  BBIOMpAThH
ONTUMAJIbHBIA CIOCOO M3MEPEHUs W MCIOJIb30BATh M3BECTHBIE METOJbI OLICHKHU
MOIPEITHOCTEN N3MEPEHNU;

UCCJIEIOBaTh 3aBUCUMOCTH (U3MUECKMX BEIMYUH C HCIOJIb30BaHUEM
OpSIMBIX HU3MEPEHUM: MPU DTOM KOHCTPYHUPOBATh YCTaHOBKY, (HUKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEJIUYMH B BUJEC TaOJIUIl U
rpaduKoB, AeNaTh BHIBOJBI 110 Pe3yJIbTaTaM UCCIEIOBAHMS;

coOmro/1aTh MpaBuiia 6€30MacHOr0 TPyJa MPU MPOBEICHUU HCCICIOBAaHUHN B
paMKax y4eOHOro OJKCIEpUMEHTa, Y4eOHO-MCCIIEIOBATEIbCKOM W IMPOECKTHOU
NEeSATENBHOCTH C MCHOJB30BAHHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOIO
000pya0BaHuU4,

pemarh pacuéTHblE 3a7a4dl C SBHO 3aJlaHHON (DU3UYECKON MOJIEThIO,
UCTIOJIb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHAJM3a YCIOBUS 3a/1a4n
BBIOMpATh (PU3NYECKYI0 MOJEIb, BBIACIITh (PU3NUYECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXOoMMbIE JJisi €€ pEelIeHUs], MPOBOJUTh PAcUYEThl U OIICHUBATH PEaTbHOCTH
MOJIYYEHHOI'0 3HAYEHUS PU3NYECKON BEJIUUUHBIL;

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JJOTMUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXKJIECHHM C OMOpOM Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3nYecKue sIBJICHNUS,

UCIIONb30BaTh ~ NpPU  PEIIEHMH  y4eOHBIX  3ajJlad  COBPEMEHHBIC
MH()OpPMALIMOHHBIE TEXHOJIOTUU JJIsl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIPEJICTaBIICHUS YYCOHOW W HAyYHO-MOMYJSIPHON MH(POPMAIINH, TTOTYUYECHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTyYaeMyto HH(popmaIuio;

OOBSICHATh TPUHILMIBI JEUCTBUS MAaIllMH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBHUS UX OE€30MaCHOTO HUCIOIb30BaHUS B IMOBCEIHEBHOM
KU3HU;

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

WCIIOJIb30BaTh TEOPETHYCCKUE 3HAHUS MO (U3WKE B MOBCETHEBHOW >KHU3HU
JUTsl o0ecredeHus: 0€30MacHOCTH MpU OOpaIlEeHUH ¢ MPUOOpPaAMU U TEXHUYECKUMU
YCTPONCTBAMHU, NI COXPAHEHUSI 3[I0POBbSI M COOJIOJIEHUS HOPM SKOJOTUYECKOTO
IIOBEJICHUS B OKPYKAKOLIEH Cpee;

paboTaTh B Tpynmne C BHIMOJHEHUEM pa3IMYHBIX COIMATIBHBIX POJIEH,
IUTAHUPOBATh PadOTy TPYIIbI, PalMOHATHHO PACHPEACTATh OOS3aHHOCTH U
IJIAHUPOBAThH JESATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB IPYMIIbl B PEIICHHE pacCMaTpUBaeMOi TPOOIEMBI.



TOM

KA \!pocm

TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KosanuecTBo yacos DJIeKTPOHHbBIE
HaumenoBanue
Ne a3/1eJ10B U TeM (ungpponeie)
/i E OI; - Beero Konrpoasnsie | IIpakTnyeckue 0GPa30BATEBHBIE
porp padoThI padoThI pecypee
Paznen 1. DUBUKA U METOJAbI HAYYHOI'O ITIO3HAHUA
11 ®du3nKa 1 METOJIBI ) | 0 bu6mmoreka [JOK
' HAY4YHOTO IMO3HAHUSA https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 K
HHeMaTIIA > 0 0 https://m.edsoo.ru/7f41bf72
bubmnoreka LIOK
22 Hunamika ! 0 0 https://m.edsoo.ru/7f41bf72
)3 3aKOHBI COXPAHEHUS B 6 1 1 bu6nuoreka [IOK
. MEXaHUKe https://m.edsoo.ru/7f41bf72
Nroro no pazaeny 18

Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJUNHAMUKA

OCHOBBEI
3.1 MOJICKYJISIPHO- 9 0 1 bubmotera [IOK
' yAp . https://m.edsoo.ru/7f41bf72
KHHETUYCCKOW TeOpUur
0]
19 CHOBBI 10 | 0 bub6anoreka IIOK

TEPMOIUHAMUKHU

https://m.edsoo.ru/7f41bf72
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TOUKA \!pocm

ArperaTHble

bubmuoreka [{OK

33 COCTOMHITE BEMECTRA. > https://m.edsoo.ru/7f41bf72
@a30BbIE IEPEXOABI
Hroro no pazneny 24
Paznen 4. JIEKTPOIUHAMUKA
bu6mmoreka [IOK
41 DIICKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
[TocTrossHHBIM
49 ANEKTPUIECKUN TOK. 12 bubnmoreka [JOK
' Toku B pa3uyHbIX https://m.edsoo.ru/741bf72
cpenax
Hroro no pazaeny 22
PesepBHOE Bpemst 2
OBUIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME
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TOUKA \!pocm 1K

JIACC
KounyecTBO yacoB JJIeKTPOHHBbIE
HaumenoBanue
Ne a37eJI0B M TeM (pposie)
W E OI; - Beero Konrpoasbnsie | IIpakTnyeckue 0Gpa30BATENBHBIE
porp padoThI padoThI pecypesr
Pazaen 1. JIEKTPOJIUHAMMUKA
MarnutHoe noie. Bu6 110K
HOINOTEKA
1.1 11 1
DJIeKTpOMATHHUTHAS 3 https://m.edsoo.ru/7f41c97¢
WHTYKIUS
Hroro no pazneny 11
Pa3znea 2. KOJIEBAHUS 1 BOJIHbBI
Mexannueckue 1 BuG 110K
HOJINOTEKA
21 ICKTPOMATHHITHBIC ? 0 I https://m.edsoo.ru/7f41c¢97¢
Koae0aHus
Mexannueckue 1
2.2 SIEKTPOMATHUTHBIE 5 1 0 bubmmorexa IIOK
' p https://m.edsoo.ru/7f41c97¢c
BOJIHBI
bu6mmoreka [JOK
2. 1
3 OnTuxa 0 0 3 https://m.edsoo.ru/7f41c97¢
Uroro no pazaeny 24
Paznea 3. OCHOBBI CHEHI’IAJII;HOfI TEOPUU OTHOCUTEJIbBHOCTHN
OCHOBBI ceaIbLHON
31 - 4 1 0 bubmuoreka [JOK
’ p https://m.edsoo.ru/7f41c97¢
OTHOCHUTEIBHOCTHA
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TOUKA \!pocm

Hroro no pazneny 4

Pa3nesn 4. KBAHTOBAS ®PU3UKA

41 DJIeMeHThl KBAaHTOBOM 6 0 0 bubmnoreka LIOK
' OIITHUKU https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [IOK
4.2 4 0 0
CTpocrue atoma https://m.edsoo.ru/7f41c¢97¢
bu6mmorexa [JOK
4.3 A 5 0 0
TOMHOE SAPO https://m.edsoo.ru/7f41c¢97¢

Wroro no pazaeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

DJ1€eMEHTHI
5.1 ACTPOHOMHUU U 7 1 0 bubmuoreka [IOK
' ’ https://m.edsoo.ru/7f41¢97¢
acTpopU3UKU
Hroro no pasneny 7

Pa3nea 6. OBOBIIIAIOIIEE IIOBTOPEHHUE

6.1 Oo6oOmaromee 4 0 0 bubmuorexa [JOK
' HOBTOPEHHUE https://m.edsoo.ruw/7f41¢97¢
Htoro no pazneny 4
Pe3epBHOE Bpems 3
OBILEE KOJIMYECTBO 68 4 7
YACOB I10 ITPOT'PAMME
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TOUKA i!pocm



TOUKA \!pocm

INHOYPOYHOE IIVTAHUPOBAHUE

10 KVIIACC
KounuecTBo yacos JIeKTPOHHbIE
Ne Tema VDoKa JlaTa uudposbie
M K
n/n P Bcero Koutpoaeubie | Hpakruyeckue u3y4eHusi | oOpa3oBaTe/bHbIC
padoTsbI padoThI pecypes
dusznka — HayKa 0 MPUPoJE.
1 Hayunsie M@TZHBI HO?I;)H;)HI/IH 1 bubmorexa HOK
Y https://m.edsoo.ru/ff0c32e2
OKPYXaIOIIEro MUpa
Posb 1 mecTo dusuku B
OPMHPOBAHUH COBPEMEHHOMN
2 Sa quOI;I KapTHUHEI 1\/1131/1 a, B 1 bubnmorera [TOK
Y pv pa, https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIbHOCTH
JroaeH
MexaHn4uecKkoe OBIKEHHE.
OTHOCHUTENBLHOCTD
3 MEXAHUYECKOIr'0 JIBHKEHUS 1 bubnmorexa [IOK
A ’ https://m.edsoo.ru/ff0c3508
IIepemenienue, CKOpOCTb,
YCKOpEHHUE
4 PaBHOMEpHOE NPSIMOJIMHEHHOE 1 bubnnorexa [JOK
JBW)KECHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpeHHOE | bubmumorexa [IOK
MPSIMOJIMHEHHOE JIBH)KCHUE https://m.edsoo.ru/ff0c372e
CBo0OogHOE naaeHue.
6 YckopeHue cBOOOIHOIO 1 bubmorexa HOK
p https://m.edsoo.ru/ff0c39¢cc
naaeHus
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TOUKA \!pocm

KpuBonnHeliHOe 1BUXKEHUE.

7 JBrm>KeHrEe MaTepUaIbHON bubmmorexa [TOK
p https://m.edsoo.ru/ff0c3ada
TOYKH IO OKPYKHOCTH
[IpuHIUIT OTHOCUTEIBHOCTH
2 I"anunes. UnepunanbHble bubnuorexa [IOK
cuctemsbl orcuera. [lepBrrit https://m.edsoo.ru/ff0c3be8
3ak0oH HbroToHa
Macca tena. Cuina. [lpunnun
9 CyIepIo3uIu cuit. Bropon’ bubnmoreka [JOK
3akoH HproToHa miis https://m.edsoo.ru/ff0c3be8
MaTepHATLHOU TOUKH
10 Tperun 3akoH HetoToHa st bubnnorexa [JOK
MaTepUalIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOTO TATOTECHHUS.
11 Cuna Tsixectu. [lepBas bubmmorexa [TOK
P https://m.edsoo.ru/ff0c3d00
KOCMHUYECKasi CKOPOCTb
12 Cuna ynpyroctu. 3akoH ['yka. bubnmnoreka [JOK
Bec Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koagdunment
13 TpeHust. Cuiia COpoTUBICHUS bub6nuorexa [IOK
MIPY IBUKCHUH TENA B https://m.edsoo.ru/ff0c3{76
KUIKOCTHU WIH Tase
ITocTynarensHoe n
14 BpAILIATEIIbHOE IBUKEHUE bu6mmoreka [JOK

a0COJTFOTHO TBEPIOTO TeIa.
MowmeHnT cuibl. [lnedo cumsbl.

https://m.edsoo.ru/ff0c41a6
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TOM KAI‘QRQQIAM TBEPIOTO

A rro\

Fa=rsica

15

NMnynbsc MmaTepuabHON TOYKH,
CHCTEMBI MaTEPUAIIBHBIX TOYEK.
Nmnynbe cumbl. 3akoH
COXpaHEHHUs UMITYJIbCA.
PeakTuBHOE IBMKEHNE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

16

Pa6oTta 1 MOLTHOCTH CHUIIBIL.
Kunernueckas sneprus
MaTepualbHOU TOYKH. Teopema
00 U3MCHEHUU KUHETUYECKON
SHEPIruu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4502

17

[TorennuanbHast SHEPrUs.
[TorennuanbHas SHEPTUs
ynpyro 1eopMUpOBaHHONU
npy>xunsl. [loTeHuuanbHas
SHEprus Tena BOIU3U
MOBEPXHOCTU 3eMITH

Bbu6moreka [JOK
https://m.edsoo.ru/ff0c461a

18

IloTeHunaabHBIE U
HEMOTEHIHaIbHEIE CHITEI. CBSI3b
pabOThI HEMOTEHIMATBHBIX CHIT
C U3BMEHEHHEM MEXAaHUIECKOH
SHEPrUU CUCTEMBI T€J. 3aKOH
COXpaHEHHSI MEXaHUYECKOU
SHEPIUU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478¢

19

Jlaboparopnas padota
«HccnenoBanue cBsi3u pabOThI
CHUJIBI C UBSMCHCHUECM
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TOY KAAQBQ;TAerH renana

HoHUMNEePhe-DacTEBKeHSE
;;;;;;;; P pPaC Az Tr

PE3UHOBOTO KIyTa»

20

KonTponbhas pabota no teme
«Kunematuka. JlmHamuka.
3aKOHBI COXpPAHCHHS B
MEXaHUKE»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOM
teopun. bpoyHoBckoe
newkenue. Auddysus

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKEHUS U
B3aMMOJICUCTBHUS YaCTHI]
BelecTsa. Mozenu cTpoeHust
ra3osB, KUJAKOCTEN U TBEPIBIX
Tel

23

Macca monekyn. Konuuectso
BenecTna. IlocTosHnas
ABoraapo

24

TermnoBoe paBHOBECHE.
TemmepaTtypa u e€ u3mMepeHue.
[IIxana remnepatyp Llenbcus

25

Wneansueiii raz B MKT.
OcHoBHoe ypaBHeHue MKT

bubmnoreka [IOK
https://m.edsoo.ru/ff0c4fde

26

AOcomoTHas TemnepaTrypa Kak
Mepa CpeIHeN KUHETUYECKOM
SHEPI'UU JABHKEHHS MOJIEKYJI.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e



https://m.edsoo.ru/ff0c4b74
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Toth’e}mcmma-

TOTOGI T OOt

3akoH J/lampToHa. ["a3oBbIe

27
3aKOHBI
JlaGopartopnast pabota
)3 «MccnenoBanne 3aBUCUMOCTH
MEXK]ly TTapaMeTpaMu COCTOSTHUS
Pa3peKEHHOTO razay
N3onpoiieccrl B uaeaaibHOM raze
29 U uX rpapuyeckoe bubmorexa HOK
P https://m.edsoo.ru/ff0c570e
MIPEICTABIICHHE
BnyTtpenHss sueprus
TEPMOTUHAMHYECKON CHCTEMBI
30 1 CIIOCOOBI €€ U3MCHEHHS. bubmuorexa [JOK
KonudecTBo TemmoTs! u padora. https://m.edsoo.ru/ff0c5952
BuyTpeHnHss sueprus
0/IHOATOMHOTO UAEAIIbHOTO raza
31 Bunw Tenmnonepenauu bubnnorexa [IOK
p https://m.edsoo.ru/ff0c5¢36
VY nenbHas TEMIOEMKOCTb
1 BeniecTBa. KoanuecTBO TEIIIOTHI bubnuoreka [JOK
IIpH TEIIoIepeaaye. https://m.edsoo.ru/ff0c5¢36
AnmabaTHBIN MPOIIECC
IIepBblil 3aKOH TEPMOAVMHAMUKH
33 Y €ro IPUMEHEHUE K bubmmorera [JOK
P https://m.edsoo.ru/ff0cSefc
u3ompolieccam
34 HeobOpatumocTh mporieccoB B bubmuorexa [JOK



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

TOUKA

erQ@IanKOH

"r*nv\n O HaAMHKH

https://m.edsoo.ru/ff0c6230

[Tpunun gevicteus u KI1/L

bubmnoreka [IOK

35
TEIJIOBOM MaIIMHBI https://m.edsoo.ru/ff0c600a
36 Mukn Kapno u ero KIT/{
37 DKojoru4eckue npoOaemMbl
TETJIOOHEPTETUKH
Oo6o0maromuit ypox
38 «Mounexyns Haf()bmnxa bubmmorexa [IOK
YIp ’ https://m.edso0.ru/ff0c6938
OCHOBBI TEPMOIUHAMUKI»
Kontponbhas pabota no teme
39 «MonekymnsipHas GpuznKa bubmorexa HOK
yip ’ https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOIUHAMUKI»
[TapooGpa3zoBanue u
40 KoHJeHcauus. Mcnapenne u bubmmorera [JOK
A HHA- P https://m.edsoo.ru/ff0c63b6
KHUIICHUE
AOCOIIOTHAS U OTHOCUTEIbHAS
41 BIIQXKHOCTh BO3JyXa bubmmorera [JOK
. Ayxa. https://m.edsoo.ru/ff0c64d8
Hacwpimennsiit map
TBepnoe Teo.
Kpucrannumueckue u amopgHsbie
4 Tena. AHU30TPOITHUS CBOUCTB bubnnorexa [JOK
KpucTauioB. Kuakue https://m.edsoo.ru/ff0c65f0
kpuctayibl. CoBpeMEHHBIE
MaTepuabl
43 [InaBneHue U KpUCTaIM3ALIMS. bubnnorexa [JOK

VY aenpHas TemioTa MiIaBICHUS.

https://m.edso0.1u/ff0c6708



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

Toqmagmﬂcm

44 VYpaBHeHHE TEIJIOBOTO OalaHca bubmorexa HOK
https://m.edsoo.ru/ff0c6820
DnekTpu3alus Tel.
45 DrexTpuyeckuu 3apsa. Jisa bubmmorexa LIOK
https://m.edsoo.ru/ff0c6bcc
BH/JIA AJIEKTPUUECKUX 3aPsI0B
[IpoBOIHUKY, TUATEKTPUKH U
46 MOJIyIPOBOIHUKH. 3aKOH bubnuoreka [IOK
COXpaHEHU DIEKTPUYECKOIO https://m.edsoo.ru/ff0c6bcc
3apsaa
B3aumMonencTBue 3apsios.
47 3akon Kynona. ToueuHbIH bubmmorexa LIOK
. https://m.edsoo.ru/ff0c6cesd
ANEKTPUYECKUU 3aps]T
HanpspokeHHoCTb
ANEKTPUYECKOTO MOJIA.
48 [IpuHuun cynepno3unumn bubmorexa HOK
. https://m.edsoo.ru/ff0c6df2
AIEKTPUYECKUX TToseu. JInnun
HaNpPsHKEHHOCTH
Pabora cun
49 3IEKTPOCTATUYECKOIO IOJISA. bubnuorexa [JOK
ITorennuan. Pa3znocts https://m.eds00.ru/ff0c6£00
MOTEHI[MAJIOB
[IpoBOIHUKY U IUBJIEKTPUKH B
50 AJIEKTPOCTATUYECKOM II0JIE. bubnuoreka [JOK

I[I/IBJ'IGKTpI/IquKaH
MMPOHUTTACMOCTb

https://m.edsoo0.1u/ff0c7018



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
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51

DnekrpoemkocTh. KonaeHcarop

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7126

52

DIIEKTPOEMKOCTD IIIOCKOTO
KOHJIeHCaTopa. JHEeprus
3apsHKEHHOT0 KOHAEHCaTopa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c72¢0

53

JlaGopartopnast pabota
"N3mepeHue 31eKTpOEMKOCTH
KOHieHcaTopa"

54

[TpuHIIMD AEHCTBUS U
pUMEHEHHE KOHICHCATOPOB,
KOIMPOBAJILHOI'O anapara,
CTpYHHOTrO NpHUHTEPA.
DneKkTpocTaTHYecKas 3aluTa.
3a3eMIIeHHE HIIEKTPONPUOOPOB

55

DNEeKTpUUECKUi TOK, YCIOBUS
€ro CyLIECTBOBAHHS.
IToctosiHHBIM TOK. Cuita ToKa.
Hanpspokenne. ConpoTuBiieHUE.
3axon OMa 1 ydacTKa Lenu

56

ITocnemoBarensHOE,
napajuieJIbHOE, CMEIIaHHOE
COCTMHEHHUE TIPOBOHUKOB.
JlaGopartopHnast pabota
«M3yueHne cMenaHHoro
COEJIMHEHUS PE3UCTOPOB»

0.5

Bbu6moreka [JOK
https://m.edsoo.ru/ff0c74f0

57

Pabora 1 MoIHOCTE

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

TOM KAethBQGTAKa 3aKkoH

ol agHena

https://m.edsoo.ru/ff0c7838

AT Yoo T er

58

3akon Oma 11 MOTHOM
(3aMKHYTOM) 2JIEKTPUUECKOU
uenu. Kopotkoe 3aMbIkaHue.
JlaGopartopHnas pabota
«M3mepenne D/1C ncrtounuka
TOKA U €r0 BHYTPEHHETO
COIIPOTHUBIICHUS»

0.5

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

59

PesepBHblii ypok. KonTposbHas
pabota mo Teme
"DnexkrpoauHamuka /
Bcepoccuiickas npoBepodHas
pabota

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

O6o0maromuii ypok
«ONeKTpoIMHAMUKay /
Bcepocculickas npoBepoyHas
pabora

bubmnoreka [IOK
https://m.edsoo.ru/ff0c88be

61

DNeKTpOHHAas MPOBOAUMOCTh
TBEPABIX METAJJIOB.
3aBUCUMOCTb COIIPOTHUBIICHUS
METaJUIOB OT TeMIEPaTypBhl.
CBepxnpoBoIuMOCTb

62

DJIEKTPUIECKUHU TOK B BaKyyMe.
CBOHUCTBA DIICKTPOHHBIX ITYYKOB

63

[TomynpoBoiHUKH, X
coOCTBEHHAas ¥ MpUMecHast

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae
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https://m.edsoo.ru/ff0c7ae0
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TOY KAO QG T ovicrsa p—n-
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IO PoAXTAG:

[TosrynpoBOIHUKOBBIE TPUOOPHI

DNEeKTPUYECKUH TOK B
pacTBopax M pacruiaBax

64 3JIEKTPOJIUTOB 1 bubmorexa HOK
p ) https://m.edsoo.ru/ff0c82ba
DIIEKTPOTUTHIECKAS
JIAccolanus. DIEKTPOIU3
DJNEeKTPUYECKUU TOK B ra3ax.

65 CaMOCTOSTEIbHBIN U I bubmuorexka [JOK
HECaMOCTOSITEIIbHBINA Pa3psill. https://m.edsoo.ru/ff0c84ae
Mounnus. [Ina3zma
DnexTpudeckre npudopsl U

66 YCTpPOICTBA U UX MPAKTUYECKOE | bubnuoreka [IOK
npuMmeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e301MmacHOCTH
KonTponbhas pabota no teme

67 «Onexrpocraruka. [locTosHHBIN | bubnuorexa [JOK
aneKTpuueckuil Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpelax»

PesepBHBIii ypoOK.
68 O60g aro }II/II;I OK 110 TeMaM 1 brbmmorexa [HOK
Haronr yb https://m.edsoo.ru/ff0c8f6c
10 knacca
OBILEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0c82ba
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https://m.edsoo.ru/ff0c8f6c

TOUKA \!pocm 11 KJIACC

KoJsn4yecTBo 4acoB JIeKTPOHHbIE
Ne Jlara
/ Tema ypoka H3yUYEeHH npposbie
m
yp Bcer KonTpoabsn IIpakTHyeck Y 0GpazoBaTeabHbIE
n s
0 ble paboThI ue padboTbl pecypes
ITocTosiHHBIE
MAarHHUTBI U UX
B3aNMOJICHCTBHE.
bu6mmorexka [JOK
MarsuTtHoe 1oJe.
1 . 1 https://m.edsoo.ru/ff0c9
BekTop MaruuTHOM 778
uHAyKIuU. JInHun T
MarHUTHOM
WHAYKIAH
MarunurtHoe nosie
MIPOBOJTHHKA C
TOKOM. OnBIT bu6mmoreka [JOK
2 Opcrena. 1 https://m.edsoo.ru/ff0c9
BiammoneiictBue 8fe
IIPOBOJTHUKOB C
TOKOM
JlabGopaTopHas
Bbu6mmorexa [JOK
pabora «M3yuenue
3 1 1 https://m.edsoo.ru/ff0c9
MAarHMTHOTO TIOJIS 2fe
KaTyIIKH C TOKOM» o
JeticTBue bu6mmoreka [IOK
4 MarHUTHOTO MOJIA 1 1 https://m.edsoo.ru/ff0c9
Ha MPOBOJTHUK C acQ



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
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;;;;;;;

JlaGopaTopHas
paborta
«MccnenoBanue
JEUCTBUSA
MTOCTOSIHHOTO
MarHuTa Ha paMKy
C TOKOMY

elictBue
MAarHUTHOTO IOJIS
Ha JABUKYILYIOCS
3apSKEHHY IO
yactuiyy. Cuna
Jlopenma. Pa6ota
cunsl JlopeHna

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c9
df4

DJIIeKTpOMarHuTHa
sl UHIYKIIMSL.
[Torok BekTOpa
MarHUTHOU
uaaykuuu. 31C
UHAYKINUU. 3aKOH
3JIEKTPOMATrHUTHOMN
WHIYKIUU
®dapanes

JlaGopaTopHas
paborta
«HccnenoBanue

bub6mmoreka [JOK
https://m.edsoo.ru/ff0ca
150



https://m.edsoo.ru/ff0c9df4
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TOUYKA:

v
NTOR !ﬂr\n AATIIATHOM
A >4

1POCTA

I POV Lyt L it OFE

WHTYKITAW

WNHIyKTHBHOCTS.
SBnenue
CaMOMHYKIUH.
SC
CaMOMHIYKIUH.
OHeprus
MarHMTHOTO MOJIS
KaTyIIKH C TOKOM.
DNEeKTPOMarHuTHO
e rnosie

bu6mmoreka [{OK

https://m.edsoo.ru/ffOca

600

TexHuueckue
YCTPOMCTBA U UX
IPUMEHEHUE:!
MOCTOSIHHbBIE
MarHuThl,
3J€KTPOMAarHmTHI,
3JIEKTPOJIBUTATEb,
YCKOPHUTENH
3JIEMEHTaPHBIX
YaCTHII,
WHIYKIUOHHAsS
neyb

10

O06o00maromuii
ypoK «MarauTHoe
ToJIe.

bub6mmoreka [JOK

https://m.edsoo.ru/ff0ca

b&2
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TOHKARDROGTA

o ATV ICLERESE))
H ECaE S s A W ESS S 6565

Kontponbnas
pabota 1o Teme bubnuorexa LIOK

11 «Mar"uTHoe moJie. 1 1 https://m.edsoo.ru/ff0ca
DNeKTpoMarHuTHa ds8

ST MHTYKITHSD

CB00OOIHEIE
MEXaHUYECKUE
KoJIe0aHus.

l'apmonunueckue
bu6mmorekxa [JOK
KOJIeOaHusI.

12 1 https://m.edsoo.ru/ffOcaf

YpaBHeHHe 06
TapMOHHYECKHUX
Kosie0aHui.
[IpeBpamienue
SHEPIUU

JlaGopaTopHas
paboTa
«HccnenoBanue
3aBHCUMOCTH
13 HEPUOAA MaJIbIX 1 1
KoJeOaHuil rpy3a
Ha HUTH OT JUTHHEI
HUTH ¥ MacChl
rpy3a»

14 KonebareapHbin 1 bubmuoreka [{OK

KOHTYP. https://m.edsoo.ru/ff0cb



https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

TOYKART-ROCTA

NTOR !ﬂr\n AATT AL

(oo}
1]
(el

I POV T bbbt

€ KoyieOaHus B
HJIeTLHOM
KoJIeOATEILHOM
KOHTYDE.
AHaOTHs MEXTY
MEXaHUYECKUMH U
ANEKTPOMATrHUTHBI
MH KoneOaHusIMHU

15

dopmyna
Tomcona. 3akoH
COXpaHEHUs
SHEPTHH B
HJIeTLHOM
KoJIEOATEILHOM
KOHTYpE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb
9c4

16

IIpencrasnenue o
3aTyXarolux
KOJIeOaHMSIX.
BriHyXcHHBIE
MeXaHUYECKHE
KoJIeOaHusl.
Pe3onanc.
BrinyxneHnbie
3J€KTPOMarHUTHbI
€ KoJieOaHMs

bubmuoreka [{OK

https://m.edsoo.ru/ff0cb
b86

17

[TepeMeHHBIU TOK.

bubmuoreka [{OK
https://m.edsoo.ru/ff0cb



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

TO'-II(A»!

ngaQ)GJIA

HoeneMAI LI TOR

[N
|5
I~

TOPTVITH Dy TORS

MomHocTb
NEPEMEHHOTr0 TOKA.
AMIUIATYTHOE U
JICHCTBYIOIIICE
3HAYEHUE CHUJIBI
TOKa U
HaANPSDKEHUS

18

Tpancdopmarop.
[IpousBoacTso,
nepeaayda u
norpebiieHue
JJIEKTPUYECKOMN
SHEPTrUU

19

YerpolicTBo u
MPAKTUYECKOE
pUMEHEHNE
3JIEKTPUYECKOTO
3BOHKA,
reLeparopa
MEPEMEHHOTO TOKA,
JIMHUH
3JIEKTpoIepeay

bu6mmorexa [JOK

https://m.edsoo.ru/ff0cc

324

20

DKOJIOTHYECKHUE
PHUCKH 1IpU
MPOU3BOJICTBE
3JIEKTPOIHEPTUU.



https://m.edsoo.ru/ff0cbd34
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Tlf\ﬂf\."]' [sYatYrXohansded

YTCITOT IO U DT i/t

3JIEKTPOIHEPTHUHU B
TMOBCEIHEBHON
JKU3HU

Mexannueckue
BOJIHBI, YCJIOBUS

pacrpoCTpaHEeHHUS.
ITepnon. CxopocThb bubnnorexa [JOK

21 pacIpocTpaHeHus 1 https://m.edsoo.ru/ff0cc
Y JUIMHA BOJIHBI. a54

[Tonepeunsie n
IPOJOJIbHBIE
BOJIHBI

3Byk. CKOpOCTb
bu6mmoreka [JOK

1 https://m.edsoo.ru/ff0cc
cOc

2 3ByKa. [ pomKoCTh

3ByKa. BeicoTa
tToHa. TemOp 3ByKa

DJIEKTPOMAarHUTHbI

€ BOJIHBI, UX
. bubnuoreka [JOK
CBOMCTBA U

23 1 https://m.edsoo.ru/ff0ccf

ckopoctb. [lIkana <0
3J€KTPOMAarHUTHbI o
X BOJIH

[IpuHIUIIBL
agUOCBSI3U U
24 || P

TEJICBUJICHUS.
PasButue cpencrs



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0

Toth’Pocm

Panguboorearias

T O T OO 7T

Kontponbnas
bu6mmoreka [JOK
paborta
25 https://m.edsoo.ru/ff0cc
«Konebanus u
618
BOJIHBD)
[IpsimonuHelinoe
pacmnpocTpaHeHHe
CBETa B bubnuorexa [JOK
26 OJIHOPOJTHOM https://m.edsoo.ru/ff0cd
cpene. ToueuHslii 350
UCTOYHUK CBETA.
JIyd cBera
OtpaxkeHue cBera.
3aKOHBI
bubmnoreka [IOK
OTpaKCHHS CBETA.
27 https://m.edsoo.ru/ff0cd
[Toctpoenue 4e0
n300paKEeHNH B o
IUIOCKOM 3epKajie
[Ipenomnenne
ceeta. [lonHoe
BHYTpEHHEE
bu6mmorekxa [JOK
OTpakeHHUE.
28 . https://m.edsoo.ru/ff0cd
[IpenensHBIN yromn 766
MIOJTHOTO -
BHYTPEHHETO
OTpaKCHHS
29 JlaGopatopHas bubnuorexa LIOK



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6

Toth’ POCTA

30

https://m.edsoo.ru/ff0cd
«MsmMepenue 67a
MOKa3aTels
MIPEIOMIIEHUS
CTEKJIa»
JIuH3bL
ITocTpoenne
U300pakeHHii B bubnnorexa [HOK

nun3e. Popmyna
TOHKOM JIMH3EI.
VBenuuenue
JIMH3BI

https://m.edsoo.ru/ff0cd

dle

31

JlaboparopHas
paborta
«Hccnenosanne
CBONCTB
N300paKCHHUH B
JUH3AX»

32

Jlucniepcus cera.
C0XHBII cOCTaB
OeJoro ceera.
IIBer.
JlaboparopHas
paborta
«HaOmroneune
JTUCTIEPCUU CBETA

33

WNuTrepdepennuus
ceerta. udpakuus

Bbu6moreka [JOK

https://m.edsoo.ru/ff0ce



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22

Toth’ POCTA 02

HudhAq - o mradg

AT PP eI T ot

peméTka

[Tonepeunocts
bu6mmoreka [JOK
CBETOBBIX BOJIH.

34 1 https://m.edsoo.ru/ffOcf
[Tonspuzanus e

CBCTa

OnTnyeckue
pUOOPHI U
35 YCTPOWCTBA U
YCIIOBUS UX
0e30IacHoro

IMPUMCHCHU A

I'panuubt
MIPUMEHUMOCTH

KJIACCHYECKOU
bubmuoreka [JOK
MEXaHHKH.

36 1 https://m.edsoo.ru/ff0cf
[TocTynatel 262

CHENUAIIBHOA
TCOPHH
OTHOCHUTEIBHOCTH

OTHOCHUTENBHOCTD

OJTHOBPEMEHHOCTH.
bu6morexa [JOK
3amMmemenue

37 1 https://m.edsoo.ru/ff0cfa
BpPEMEHH U 0

COKpallleHUE
JUTHHEBI

38 DHeprus u 1 bubnmnorexa [JOK



https://m.edsoo.ru/ff0ced22
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https://m.edsoo.ru/ff0cf862
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- POCTA

-
RUCTCIKOLL

https://m.edsoo.ru/ffOcfc
68

P ID T T OINO YT

gacTurbl. CBS3b
MacChl C SHEPTUCH
1 UMITYJIECOM.
DHeprus NoKos

Kontponbnas
pabora «OnTukKa.
OcHOBBI

Bbu6mmorexa [JOK

39 . https://m.edsoo.ru/ffOcf
CHeIHaTbHOM
60
TEOpUHr
OTHOCUTEIILHOCTH
®otonsl. Dopmyna bubnuoreka [JOK
40 [Inanka. DHeprus https://m.edsoo.ru/ff0cfe
Y UMITYJIBC (POTOHA 16
OtkpbiTHE U
HCCIIeIOBaHUE bubmuoreka [{OK
41 ¢doroaddexra. https://m.edsoo.ru/ffOcff
Omneiter A T'. c4
CroneroBa
3aKOHBI
dhoTtorddexkra.
YpaBHeHue
. . bubmuoreka [JOK
OUHIITENHA I
42 https://m.edsoo.ru/ff0d0
dhoTtodrddekra. 156
«Kpacnas o
TpaHUIa»

dbotorddekra
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43

JlaBneHue cBerta.
Omwitel 11. H.
Jlebenena.
XuMHudyeckoe
JIEUCTBHUE CBETA

bu6mmoreka [JOK

https://m.edsoo.ru/ff0d0

4a6

44

TexHuueckue
YCTpPOMCTBA U
IPAKTHYECKOE
IpUMEHEHUE:
(hoTod7EeMEHT,
(dhoTomaryuk,
COJTHEYHAS
Oarapes,
CBETOJINO]T

45

Pemenue 3amau mmo
TeEME «DJIEMEHTHI
KBAHTOBOM
OITHKI

bu6mmoreka [IOK

https://m.edsoo.ru/ff0d0

302

46

Mopens atoMa
Tomcona. OnbITHI
Pezepdopaa o
pacCcesHUIO 0.
YacTHL.
[Inanerapnas
MOJIEJIb aTOMa

bu6mmorexa [JOK

https://m.edsoo.ru/ff0d0

9la

47

IToctynarter bopa

bubmuoreka [{OK



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
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afa

48

H3nydenue u
MOTJIOLEHUE
(hoTOHOB MpHU
NEepexo/ie aToMa C
OJIHOTO YPOBHS
SHEPTUU Ha
npyroi. Buasl
CIIEKTPOB

bubmnoreka [IOK
https://m.edsoo.ru/ff0d0
afa

49

BosHoBEIE
CBOHMCTBA YaCTHII.

Bounsl e bpouis.

KopmyckynsapHo-
BOJHOBOU

Ty aTu3M.
CroHTaHHOE U
BBIHYKJICHHOE
M3JTydeHUE

bub6mmorexa [JOK
https://m.edsoo.ru/ff0d0
ca8

50

OTtkpbiTHE

PaaAOaKTUBHOCTH.

OnbIThI
Pezepdopaa no
OTIpeIeNICHUIO0
cocraBa
pPaaMOaKTUBHOTO
U3ITyYeHUS

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d0
fd2

51

Caowucrsa anbpda-,



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2

Toqma‘amcm

ROV LIAS
EESTES

A\ psséssiny

Bmsane
PaIuOaKTHUBHOCTH
Ha JKHBBIE
OpraHU3Mbl

OTtkpbiTHE
OpOTOHA U
HEUTPOHA.
W3otombl. Anbda- bubnunorexa [JOK

52 pacmag. 1 https://m.edsoo.ru/ff0d1
DNEeKTPOHHBIU U 162

TIO3UTPOHHBIN
Oera-pacma.
l'amma-uznydenue

DHeprusi CBsI3U
HYKJIOHOB B siJIpe.
SnepHble peakuuu.

SInepHbIH peaKTop. bubnnorexa [JOK

53 [Tpobemsr, 1 https://m.edsoo.ru/ffod 1
NEPCHEKTUBEI, 356
9KOJIOTHYECKHE

ACTICKTHI SIEPHOH

SHEPreTUKU
DJleMeHTapHbIe
bu6mmorexa [JOK
YaCTHIIBI.
54 1 https://m.edsoo.ru/ff0d0
OTKpbITHE 38

IMO3UTpPOHA.
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TOUKANY, POCTA

aA IO e A9 1

T OO ATy ¥t

perucTpainuu
3JIEMEHTAPHBIX
yactull. Kpyrislii
CTOII
«DyHIaMEHTAIbH
13(3
B3aUMO/IEHCTBUS.
Enuncreo
¢busnueckon
KapTHUHBI MUPa»

Oransl pa3BUTUS
ACTPOHOMHH.
[IpuknagHoe u
MHPOBO33PEHUYECKO
€ 3HaUYCHUE
actpoHomud. Bun
55 3BE3IHOro Heoa.
Co3zBe3nus, IpKue
3BE3/IbI, INIAHETEHI,
UX BHJIUMOE
JIBHJKCHUE.
ConneuyHas
cucrema

Connie.

56 Conueunas

AKTUBHOCTb.

Hcrounuk sHeprun




TOM

\ 2 PRGTA

57

3BE3 1B, X
OCHOBHBIE
XapPaKTEPUCTUKH.
3BE3/1bI [NIABHOW
HocJe0BaTeIbHOC
TU. BHyTpeHHee
CTpOEHHE 3BE3I.
CoBpeMeHHbIE
MPEJICTaBICHHUS O
MPOUCXOXKICHUU U
sBomtounu CoJiHIA
U 3BE3]

58

Mneunsr [TyTh —
Hama ["amakTuka.
Ilonoxenue u
nekenne ConHia
B I'anakTHke.
T"anakTukmy.
UYepHble ObIpbI B
sqipax rajlaKkTUK

59

Bcenennas.
Pazb6eranne
rajakTuk. Teopus
Bbosbiioro B3peIBa.
PemmkToBoe
U3JIy4YCHHE.




TOM M«!!JIRQGTA

60

Hepemenneie
POOIEMBI
aCTPOHOMHUU

61

KonTtponbsHas
paborta
«DNIEeMEHTHI
ACTPOHOMHUHU U
acTpOU3UKID

62

O6o0marommii
ypok. Ponb ¢pusuku
U aCTPOHOMUU B
9KOHOMHYCCKOM,
TEXHOJIOTHICCKOM,
COLIMAIBHON U
ATUYECKOH chepax
JIeITeIIbHOCTH
YyeJoBeKa

63

O0o00maromuii
ypok. Ponp u
MecTO (PU3UKH U
aCTPOHOMHU B
COBPEMEHHOM
Hay4YHOU KapTUHE
Mupa

64

O06o0maromui
ypok. Ponb




TOUKAREROCTA

TOONDM R

OO

hopmupoBaHUHN
Ipe/ICTaBICHUN O
(busnueckoi
KapTHHE MHUpa

65

O060061aromui
ypok. Mecto
¢buznyeckoi
KapTUHBI MUpA B
o01eM psiay
COBPEMEHHBIX
€CTECTBEHHO-
Hay4HBIX
Ipe/ICTaBICHUIN O
npupoje

66

PesepBHbIit ypoK.
MaruauTHOE noJe.
DNeKTpOMarHuTHa
ST MHTYKITUST

67

PezepBHbIii ypoOK.
Ontuka. OCHOBBI
CIIeLIMAIBHOMN
TEOpUHU
OTHOCUTEIBHOCTH

68

Pe3epHblii ypok.
KBanToBas
(buszmka. DIeMEeHTHI

bubmuoreka [{OK

https://m.edsoo.ru/ff0d1

784
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TOUKA \'POCTA NPOBEPSIEMBIE TPEGOBAHMS K

PE3YJBTATAM OCBOEHHWS OCHOBHOM

OBPA3OBATEJBHOMN ITPOIT'PAMMBbBI

10 KUIACC

Kon
MpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
00pa3oBaTe/ibHOI MPOrpPaMMbl CpeIHEro 001Iero 06pa3oBaHusA

10.1

JleMoHCTpHpOBaTh Ha TIpUMEpax poidb W MECTO (U3HKH B
(hOopMHUpPOBaHMKM COBPEMEHHON HAyYHOW KapTHHBI MUpa, B Pa3BUTUU
COBPEMEHHON TEXHUKHU M TEXHOJIOTUH, B MPAKTUYECKOMN JEATEIbHOCTH

mroaen

10.2

Y4YuUTHIBaTh TPAaHHIIBI TPUMEHEHUS U3yUYCHHBIX (PU3UYECKUX MOJEINeit:
MaTepualbHas TOYKAa, MHEepIUalbHas CUCTeMa OTCYETa, aOCOIIOTHO
TBEPAOE TEJIO, UACAIBHBIA I'a3; MOJCIIN CTPOCHMS ra30B, KUAKOCTEH U
TBEPABIX TEJ, TOYEUYHBIM HJIEKTPUYECKUM 3aps] — IpU PELICHUH

¢du3nUeckux 3amaq

10.3

Pacno3naBaTh (usmueckue sBieHus (IPOIECCH) U OOBACHATH UX HA
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJISIPHO-KHHETUYECKON TEOpHH
CTPOCHMsI  BELIECTBA U  DJIEKTPOJMHAMHUKU: DPABHOMEpPHOE H
PaBHOYCKOPEHHOE IPSIMOJUHEIHOE JIBH)KEHUE, CBOOOJHOE NaJeHue
TeN, NBIWKEHHE IO OKPYXXHOCTH, WHEpLUs, B3aMMOICHCTBHE TeI;
mud¢ys3us, OpOYHOBCKOE [BM)KCHHE, CTPOCHHE IHKHIKOCTEH U
TBEPABIX  TeJ, H3MEHEHHe o00bEéMa Tea IMpU  HarpeBaHUU
(oxJaxJaeHuu), TEIUIOBOE paBHOBECHE, HCIMApEHHUe, KOHJICHCAIus,
IUIaBJI€HUE, KpUCTAJUIM3allUs, KHIIEHHE, BIAXHOCTb BO3/yXa,
MOBBILICHHUE JIaBJICHUS ra3a MPH €ro HarpeBaHUU B 3aKPHITOM COCY/IE,
CBA3b MEXJAy IapaMeTpaMu COCTOSIHMS Tra3a B H30Ipoleccax;

QJICKTpU3aluA TCI, BSaHMO)IefICTBPIe 3apgaa0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBIKEHHE, HCIONb3ys (U3HUecKue
BEJIMYUHBL: KOOPJMHATA, IIyTh, IIEPEMELIEHUE, CKOPOCTb, YCKOPEHHUE,
Macca Tella, CWIa, WMIYJbC Tella, KHUHETUYECKas DOHEPIus,
NOTEHIMAJIbHAs SHEpPrus, MexaHudeckas paloTa, MexaHH4YecKas
MOIIHOCTb; TIPU OMUCAHUH MPAaBUIBLHO TPAKTOBATh (PU3MUECKUI CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, MX OOO3HAu€HUs M €AMHUIIbI, HaXOAMTH
(bopMyIIBI, CBSI3BIBAIONINE JAHHYIO (U3UUECKYIO BEMUYHUHY C APYTUMH

BCIN4YMNHaMU




TOUKA \!pocm

10.5

OnuceiBaTh H3Y4YEHHBIE TEIUIOBBIE CBOMCTBA TEl U TEIJIOBBIE
ABJICHUS, UCIONb3ysl (PU3MUYECKHE BEJIWYMHBI: JaBJICHHUE Tras3a,
TeMIEpaTypa, CpENHsAs KUHETHYECKas DJHEPIUs XaOTHYECKOIOo
JIBW)KCHUS MOJIEKYJ, CpPEIHEKBAApAaTUYHAs CKOPOCTb MOJIEKYII,
KOJIMYECTBO  TEIUIOTHI, BHYTpPEHHss dHeprus, paborta Trasa,
KOA(p(GUIUEHT MOJEe3HOro JEeHCTBUS TEIUIOBOIO JIBUraTelsd; IpHU
ONMCAaHUH MIPaBUIBHO TPaKTOBAaTh buznyeckuit CMBICJI
UCIIOJIb3YEMBIX BEIUYHMH, MX OOO3HAUYEHHUS M EIUHHIIBI, HAXOIUTh
(GopMyIibl, CBS3bIBAIOIINE JAaHHYIO (QU3NYECKYIO BEIMYUHY C IPYTHMHU

BCJIMYHMHAM

10.6

OnuchiBaTh M3y4YEHHBIE JJIEKTPHUUECKUE CBOWCTBA BEIECTBA M
AIIEKTPUYECKUE  SBJIEHUS  (MpOLIECChI), HCHOAB3Ys  (pusmueckue
BEJIMNYMHBIL: NIEKTPUYECKUIM  3aps],  DIIEKTPUYECKOE  IIOJIE,
HanpspKEHHOCTh  IOJI, IOTEHLMAJ, pPa3HOCTb IOTEHLHUAIOB; IIPH
OINMCaHUU NPAaBUIBHO TPAKTOBATh (PM3UUECKUN CMBICI HCIIOJIb3YEMbIX
BEJIMYMH, WX OOO3HAUYEHHUS M E€IUHUIBL, YKa3blBaTb (OPMYJIbI,
CBSI3BIBAIOIIME  JIAHHYIO  (U3MYECKYI0 BEIMYMHY C JAPYTUMH

BCIN4YnHaMH

10.7

AHAJIU3UPOBATH (I)I/I3I/I‘-IGCKI/IG nponecCcel MW ABJICHHA, HCIIOJIb3YyA
¢buznyecKkre 3aKOHBI ¥ MPUHIIUIIBL: 3aKOH BCEMUPHOTO Tsrotenus, I, 11
u Il 3akonsl HploTOHA, 3aKOH COXpaHEHHS MEXAHWUYECKOW IHEPTHH,
3aKOH COXpaHCHUA UMITYJIbCA, MPUHLUIT CYTICPIIO3UIHNU CUJI, IIPUHIIUIL
paBHOIIpaBHA HWHCPpUUAIIBHBIX CUCTEM OTCqéTa; MOJICKYJISIPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHHUS BEIIECTBA, ra30BbI€ 3aKOHBI, CBSI3b
CpPEeHEW KHHETUYECKOM SHEPruu TEIUIOBOI'O JBHUKEHHS MOJEKYJI C
aOCOIFOTHOW TeMIlepaTypoid, TIEPBBI 3aKOH TEPMOJIUHAMHUKHU; 3aKOH
COXpaHEHHUsl DJEKTPUYECKOro 3apsiaa, 3akoH KyioHa; npu 3ToMm
pa3ianyath CIOBECHYIO (DOPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe

BBIp@)KEHHUE U yCIIOBUS (TPaHMIIbI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE MNPUHLUIBI JEHCTBUA MallUH, HPUOOPOB H
TEXHUUYECKUX YCTPOWCTB; pasiuyarh YCIOBUS HX O€30MacHOro

HCIIOJIB30BaHUs B HOBC@IIHCBHOﬁ KU3HHU

10.9

BBITIONHATE SKCIIEPUMEHTHI 110 MCCIICA0OBAHUI0 (PU3NICCKUX SBICHUNA H
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPECHHIA; TIPH
5ToM (opmynupoBaTh mpodieMy (3ahady) W THUIOTE3y Yy4ueOHOro

AKCIIEPUMEHTa,  coOMpaTh  YCTAaHOBKY U3  MPEIJIOKEHHOIO




TOUYKA !’POCT(AOPYILOBaHI/IH, MIPOBOJUTH OTBIT U (POPMYITHPOBATH BBIBOBI

10.10

OcymiecTBiIATh TpsSMbIE M KOCBEHHBIE HW3MEPEHHUs (PU3UUECKUX
BEJIMYMH; MPU ATOM BBIOMpATh ONTUMAIIBHBIA CIIOCOO0 HM3MEpPEHHS U

HCIIOJB30BAaTh U3BCCTHBIC MCTOJblI OLICHKH HOI‘pGH.IHOCT@ﬁ I/I3MepeHHﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (PUINYECKUMHU BEIUYUHAMH C
MCIIOJIb30BAHUEM MPSAMBIX HM3MEPCHHI; TpPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh pPE3yJbTaThl IOJYYECHHOW 3aBHCHMOCTH
(GU3HYECKUX BEIMYHMH B BUJE TAOJIUIl U IpaHuKOB, AENaTh BBIBOJIBI IO

pe3yjibTaTaM UCCICAOBaHUA

10.12

CoOmronate mpaBwiia  0O€30MacCHOrO  TpyJa TpU  IPOBEICHHUH
UCCIEIOBaHM B  paMKaX yd4eOHOrO DKCIIEPUMEHTa, Y4eOHO-
HCCIIEIOBATENILCKOM M TPOEKTHOM AEATENBHOCTH C HCIIOJIb30BAHHEM

M3MEPUTENBHBIX YCTPOMCTB U 1TaOOpaTOPHOTO 000PYIOBAHUS

10.13

Pemate pacuétHple 3amaun ¢ SBHO 3aJlaHHON (DU3UYECKON MOJIETIBIO,
UCTIONB3Ysl (PU3MYCCKUE 3aKOHBI M TPUHIIMIIBI, HA OCHOBE aHAJIM3a
yCIOBUSL  3a/adyd  BbIOMpaTh  (DU3MYECKYIO MOJENb, BBIACISATH
(bu3uYecKrue BEIMYUHBI U (DOPMYIIBI, HEOOXOIUMBIC JUIsl €€ PeIIeHUs,
MIPOBOJIUTH PACUETHl M OIEHUBATH PEATbHOCTH MOJTYUYEHHOTO 3HAYCHUS

(bu3HYECKOI BEITMINHBI

10.14

Pemars Ka4eCTBEHHbBIE 3a7a4u: BBICTPANBATH JIOTUYECKH
HENPOTUBOPEUUBYIO LETIOYKY PACCYXKIAEHUW C ONOPOW HA HM3yUYECHHBIE

3daKOHBI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘IGCKI/IC SABJICHUA

10.15

Hcnonp3oBaTh MOpU  pelICHHMM YYEeOHBIX 3aJad  COBPEMEHHbIE
MH(POPMALIMOHHBIE TEXHOJIOTUM JUIsl TOMCKA, CTPYKTYPUPOBaHUS,
MHTEpIIpPETallMd W TPEJCTABICHUS y4yeOHOW U HAy4YHO-IIOMYJISIPHOM
uHPOpPMALUK, TOTYYCHHOW W3 PAa3TUYHBIX MCTOYHUKOB; KPUTHUECKU

AHAJIU3UPOBATH IMOJTYy4aCMYHO I/IH(I)OpMaI_II/IIO

10.16

[TpuBOANTE TPUMEPHI BKJIAaJa POCCUHCKUX U 3apyOEKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAayKH, OOBSICHEHUE MPOIECCOB OKPY’KAIOLIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

10.17

Hcnonp30BaTh TEOPETUYECKHE 3HAHUS MO (PU3UKE B TMOBCETHEBHOMN
KU3HH I o0ecrieueHns 0€30macHOCTH MpHu OOpaIeHUH ¢ MpudopaMu
U TEXHUYCCKUMU YCTpOf/'ICTBaMI/I, i1 COXpaHCHUSA 30pPOBbA U

CO6JIIOI[€HI/I$I HOPM 3KOJIOTHYCCKOI'0 MOBCACHU B Oprxcanmeﬁ cpeac

10.18

Paborats B Ipynne € BBIITOJIHCHHUEM PA3JIMYHBIX COLMUAJIbHBIX poneﬁ,

IUIAHUPOBaTh  paboOTy  TPYMNIbI, PAaLUOHAIBHO  PaCHpeneisaTh




TOYKA "POCT(A}BBHHOCTI/I U TUIAaHUPOBATh JACSTENbHOCTh B HECTAHAAPTHBIX
CHTYyaHstx; aAcKBaTHO OHCHUBaTh BKAAA KaKAOTO M3 YHaCTHHKOB |
TPYIIIBI B pelleHne paCCManHBaeMoﬁ poOJIEMBI

11 KIIACC

Kon
NpoBepPsieMOro
pe3yJabTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeIHero 001ero oopa3oBanusi

JleMOHCTpUpOBaTh Ha MNpuUMEpax poidb U MecTo (U3MKH B
(opMHpPOBaHUN COBPEMEHHON HAayyHOW KapTUHBI MHpa, B Pa3BUTHH
COBPEMEHHOW TEXHUKHU U TEXHOJIOTMH, B IPAKTUYECKON AEATEIBHOCTU

JIIOJIeH, 1IEJIOCTHOCTh U €AMHCTBO (PU3HUECKON KapTHHBI MUPa

VY4uThIBaTh I'PaHMLIbI IPUMEHEHUS U3YUEHHBIX (PU3NYECKUX MOJelnei:
11.2 TOYEYHBIN JJEKTPUUECKUN 3apsij, sAepHas MOJENIb aToMa, HyKJIOHHAs

MOJIENIb AaTOMHOTO Sipa MPH peleHNH (PU3NIECKUX 3a1a4

Pacnio3znaBate (u3nueckue siBieHUs (Mpolecchl) U OOBIACHATH UX Ha
OCHOBE 3aKOHOB  DJIEKTPOAMHAMUKM M  KBAaHTOBOM  (pusmKH:
3JIEKTpUYECKasi MPOBOJUMOCTb, TEMJIOBOE, CBETOBOE, XHMMHUYECKOE,
MarHMuTHOE  JEHCTBHS  TOKa, B3aMMO/JICIICTBHE ~ MAarHMTOB,
DIIEKTPOMArHUTHAS WHAYKIUS, JeHCTBUE MArHUTHOTO TIONIsi Ha
113 NPOBOJHUK C TOKOM W JBWXKYUIMHCSA 3apsl, 3JIEKTPOMarHUTHBIE
' KojeOaHusT W BOJIHBI, TPSMOIIMHEHHOE pacHpOCTpaHEHUE CBETA,
OTpakeHue,  MpejomiieHne, uHTepdepeHnus, audpakuus U
MOJISIpU3alUsl CBETA, AMCIIEPCUsT CBETa, (DOTORIEKTPUUYECKHH IPPEeKT
(poroaddexr), cBeTOBOE MaBICHHWE, BO3HHUKHOBEHHE JIMHEWYATOTO
CIeKTpa aToMa BOJOpPOAA, €CTECTBEHHas U  HMCKYCCTBEHHas

pPaanOaKTUBHOCTD

OnuceiBaTh W3Yy4YEHHBbIE CBOMCTBa  BemiecTBa  (dIIEKTPUYECKHE,
MarHuTHBIC, ONTHYECKUE, DIEKTPHUECKYIO MPOBOIUMOCTH Pa3IMUHBIX
Cpeln) W DJICKTPOMArHUTHBIE SIBJICHUSI (TMPOLECCHI), HCIOIB3YS
¢uznyeckue  BENUYHMHBL:  DJJCKTPUUECKUN  3apsl, Cuila  TOKa,
11.4 ANIEKTPUYECKOE  HANpSHKEHUE,  DJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocTh moTeHimanos, JJIC, pabora Toka, MHAYKIHS MarHUTHOTO
noyst, cwia Awmmepa, cuna JlopeHna, HWHAYKTHBHOCTH KAaTYIIKH,
SHEPTUsl 3JIEKTPUUECKOTO M MAarHUTHOTO IMOJIeHM, Mepuoj] M YacToTa

KoyiebaHM# B KoJieOaTEILHOM KOHTYPC, 3apiad U CHJia TOKa B ITPOLCCCE




TOUYKA "POCTA)MOHI/I‘ICCKI/IX AIIEKTPOMAarHUTHBIX  KoJeOaHuH, (bOKyCHoe

TPaKTOBATh (bHSI/IquKI/Iﬁ CMBIC/I  UCIOJIB3YEMBIX  BEJIIMYUH, HX
0003HaUYECHHUA U EIUHMIBI; YKa3blBaThb (OPMYJIbL, CBSA3BIBAIOIINE

JaHHYIO (PU3HUYECKYIO BETMUMHY C IPYTHMHU BEIIMYMHAMHU

11.5

OnuceiBaTh U3y4YEHHbIE KBAaHTOBBIE SIBJICHUS U IPOLECCHI, UCTIONb3YS
¢usnyecKkne BETUYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, JJIHHA
BOJIHBI M 4YacTOTa CBETa, HHEPruss MU UMIYJIbC (OTOHA, MEPHOJ
noJIypacnana, JHEprus CBSA3M AaTOMHBIX sAA€p; INPHU ONHCAHHUH
[IPaBUJIBHO TPAKTOBaTh (PU3MUYECKUN CMBICI UCIIOIb3YEMbIX BEIUYMH,
ux 0003HAUYCHMUS U EIUHHIIBI; YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOLIUE
JTaHHYIO0 (QU3NYECKYI0 BEJIUUHUHY C IPYTMMH BEIMUYMHAMU, BBIYUCIATH

3HauYeHUE (PU3NYECKON BETUUHHBI

11.6

AHanu3upoBaTh (QU3MYECKUE TMPOLECChl U  SBICHUS, HCIONb3YS
¢bu3uvecKkue 3aKOHbBI W NpUHOUNBL:  3akoH Owma, 3aKOHBI
MOCJIEIOBATEILHOTO W MapauIeIbHOTO COEAMHEHUS TPOBOJHUKOB,
3akoH J[xoyns — JleHua, 3aKOH 3J€KTPOMAarHUTHOM MHAYKLIMH, 3aKOH
MPSIMOJIMHEHHOTO pacnpoCTpaHEHUs CBETa, 3aKOHBI OTPAXKEHHsI CBETA,
3aKOHbl ~ NPEJIOMJIEHUS  CBETa, ypaBHEHHE  OUHIUNTEHHA  JUId
dororddekra, 3aKOH COXpaHEHHS JHEPrUU, 3aKOH COXpaHEHUSs
HMMITYJIbCa, 3aKOH COXPAHEHMs DJIEKTPUUYECKOrO 3apsna, 3aKOH
COXpaHEHUsi  MaccoBOro  4Yucia, moctynarsl  bopa,  3akoH
paaMoOaKTUBHOTO pacrajaa; TMpU OSTOM pa3auyaTh CJIOBECHYIO
(GOpMYITUPOBKY 3aKOHA, €r0 MaTeMAaTHUYECKOE BBIPAKCHHUE M YCIOBUS

(rpaHM1IBI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJ'DITL HalpaBJICHUC BCKTOpa HWHAYKIIMU MArHUTHOI'O TII0JIA

IMPpOBOAHHKA C TOKOM, CHUJIbL AMnepa X CHUJIBI HopeHua

11.8

CTpOI/ITB n  OIIKMChIBATDH I/I306pa)KeHI/Ie, CcO3JaBacMoO€ IIIIOCKHUM

3€pKajioM, TOHKOW JIMH301

11.9

BBIMONHATE SKCIEPUMEHTBHI TI0 UCCIICAOBAHUIO (U3NYCCKUX SBICHUN U
MIPOIIECCOB C MCIOJIB30BAHUEM IPSIMBIX M KOCBEHHBIX H3MEPEHHIA; TIPU
3ToM (opmyaupoBaTh TpoOJSIeMy (3aJady) W THUIOTE3y Yy4eOHOTro
DKCIIEPUMEHTa,  cOOMpaTh  yCTAaHOBKY W3  MPEIJIOKEHHOTO

O60py,[[0BaHI/I$[, IIpOBOAXUTDH OIIBIT U q)OpMy.]'II/II)OBaTL BBIBOJbI

11.10

OCYIJ.[CCTBJ'I}ITB npsAMbI€C W KOCBCHHBIC HW3MCPCHUA (I)I/I3I/I‘-ICCKI/IX
BCIIMYHH, IIpU 3TOM BBI6I/IpaTB OIITHUMAJIBHEIN CIOCO0 HU3MCPCHHUA U

HCIIOJBb30BaTh U3BECTHHIC METOAbI OLICHKU HOFpCIHHOCTCfI I/ISMCpeHI/II\/II
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11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH C HUCIOJIb30BAHUEM
OpSIMBIX ~HM3MEPEHUH; TIPH OTOM KOHCTPYHPOBaTb YCTaHOBKY,
(UKCUpPOBATh pe3yNbTaThl MOJYYCHHOH 3aBUCHUMOCTH (PH3UUECKUX
BEJIMYUH B BHUJE TaOJIHIl U TPaUKOB, JIENaTh BHIBOJBI 110 pe3yIbTaTaM

HCCICOOBAaHUA

11.12

CobOmrogaTe mpaBuia 0€30MacHOTO TpyJAa TMpU  MPOBEIACHUU
WCCIIEIOBAaHWM B paMKaxX Yyd4eOHOro SKCIepUMEHTa, Yy4eOHO-
HCCJIE0BATEbCKON U MPOECKTHOMN NEATEIBbHOCTH C UCMOJIb30BAHUEM

M3MEPUTENBHBIX YCTPOUCTB U 1a00PaTOpHOTO 000pYyI0BaHUS

11.13

Pemarp pacuérHble 3aauM ¢ SBHO 3aJaHHOW (PU3MYECKON MOJEIbIO,
UCTIONB3Yysl (PU3MUECKUE 3aKOHBl M TPHUHIMIIBI, HAa OCHOBE aHajIHM3a
yCIOBHMSI  3a/la4d  BBIOMpaTh  (PU3MUECKYIO MOJENb, BBIICIATh
(bu3uvecKrue BETMYUHBI U (OPMYIIBI, HEOOXOIUMBIC ISl €€ PEIIeHUs,
MIPOBOJIUTH PACUYETHI U OLEHUBATH PEATBHOCTD TOJYYEHHOTO 3HAYCHUS

(bu3HUECKOi BEITUINHBI

11.14

Pemrate Ka4C€CTBCHHBIC 3aJa4uu: BBICTPAanNBaTh JOTHYCCKH
HCIIPOTUBOPCUUBYIO LCIIOUKY paCCY)K,Z[eHI/Iﬁ C OHOpOfI Ha M3YUCHHBIC

3dKOHBbI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘ICCKI/IC SABJICHUA

11.15

Hcnonb3oBaTh MOpU  pelICHUMM Y4eOHBIX 3aJad  COBPEMEHHbIE
MH(POPMALIMOHHBIE TEXHOJIOTUM JUIsl IIOMCKA, CTPYKTYPUpPOBAHUS,
UHTEpIIpETallMd W TPEJCTABICHUS y4eOHOW U HAy4YHO-IIOMYJISIPHOM
uHpOpPMAaLY, TOTYYSHHOM W3 PAa3IUYHBIX MCTOYHHUKOB; KPUTHUECKU

AHAJIIM3UPOBATH IMOJTYy4aCMYHO HHq)OpMaI_IPIIO

11.16

OOBSICHATh NPUHLMIIBI ACUCTBUS MAIIMH, NMPUOOPOB U TEXHUYECKUX
YCTPOWCTB; pa3iuyaTh YCJIOBUS MX O€30MacHOr0 MCIOJIb30BaHMS B

IOBCEIHEBHOM KU3HU

11.17

[TpuBoANTE IpUMEpBI BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOIOT U

11.18

Hcnonp30BaTh TEOPETUYECKHE 3HAHUS MO (PU3UKE B IMOBCETHEBHOMN
KHU3HH U1 o0ecriedeHns: 0€30MacHOCTH IpU 00palleH!: ¢ IpudopaMu
U TEXHUYECKHMMHU YCTPOMCTBaMH, JJsI COXPAHEHUsS 3I0POBbS U

COOJTI0ICHUST HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKPY KAIOIICH cpesie

11.19

PaGotats B rpymmne c BBIIOJIHEHHEM DPA3IMYHBIX COLUAIBHBIX POJIEH,
IUTaHUpOBaTh ~ pa0OTy  IpyHNbl,  PalMOHAIBHO  pacHpeAessTh

0053aHHOCTU U IJIAHUPOBATL  ACATCIBHOCTH B  HCCTAHAAPTHBIX
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X, AJACKBATHO OLCHUBATb BKJIAA Ka)XAOTO H3 YYACTHHUKOB
Py yeiitvsists TprBacMoOu Vb




TOYKA \.’POCTA IMPOBEPAEMBIE DJIEMEHTHI COOIEP KAHUSA

10 KITACC

Kon
pa3iena

Kox npoBepsiemoro
3JIeMeHTa

IIpoBepsiemble Y1€eMEHTHI COAePKAHUSA

OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A

1.1

@uszuka — Hayka o npupoxae. Hayunsle
METO/Ibl MTO3HAHUS OKpY:Karomero mupa. Pons
JKCIIEpUMEHTa U TEOpUH B  IIpolecce

MO3HAHUS MPUPOBL. DKCIIEPUMEHT B (pU3MKE

1.2

MopenupoBanue (PU3NYECKUX SBICHUH W
npoueccoB. Hayunbie runoressl. Ousnyeckue
3aKOHBI W TEOpUHU. ' paHUIIBI MPUMEHHUMOCTH
buznuecKux 3aKOHOB. [Ipunuun
cooTBeTCTBUA. Ponb u mecTto ¢uU3HKKH B
GbOopMUPOBaHUM  COBPEMEHHOH  Hay4YHOU
KapTHUHBI MHpa, B MPaKTUYECKON

JIESATEIbHOCTH JIIOASH

MEXAHHKA

##HPariH#KMHEMATHUKA

2.1.1

MexaHudeckoe JBHKCHUC. OTHOCHUTEILHOCTD
MEXaHUYCCKOIo ABUXKCHU. Cucrema orcuéra.

TpaekTopust

2.1

[lepemenienue, CKOpPOCTh (CpedHsis CKOPOCTH,
MTHOBEHHAsi  CKOpPOCTb) M YCKOpPEHHE
MaTepUaIbHOW TOYKH, UX IMPOEKIMH Ha OCH
CHUCTEMBI KOOpJWHAT. Cnoxenue

MEePEMEIICHUHN U CIIOKEHUE CKOPOCTEM

PaBHOMEpHOE u PaBHOYCKOPEHHOE
IIPSAMOJIMHEMHOE JBHKCHUE. I'padpuku
3aBUCUMOCTH KOOpJIMHAT, CKOPOCTH,
YCKOpEHUs, IIyTH u repeMeleHus

MaTepI/IaHLHOI\/’I TOYKH OT BPECMCHHA
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2.14

CBobOoHOE TazieHne. Y CKopeHue CBOOOIHOTO

aJicHus

KpuBonuueiiHoe nBukeHue. PaBHOMepHOE
JIBIOKCHHE  MaTepUalbHOM  TOYKH IO
OKPY’KHOCTU. YTJIOBasi CKOpPOCTb, JIMHEHHAas
CKOPOCTb. ITepuon U 4acToTa.

L{eHTpOCTPEMUTENLHOE YCKOPEHUE

Texnuueckue YCTPOWCTBA: CIIUJIOMETD,
JBIDKCHUE CHapsIOB, LENHbIE M PEMEHHBIE

nepenadn

IIpakTHueckue paboThI. N3mepenue
MTHOBEHHOU CKOpOCTH. HUccnenosanue
COOTHOUIEHUSI MEXKJy MyTSAMU, NMPOIICHHBIMU
TEJIOM  3a  MOCJEIOBATEIIbHbIE  paBHBIE
MIPOMEXKYTKH BPEMEHU ITPU PAaBHOYCKOPEHHOM
JBIDKCHUHM C HAYaJIbHOM CKOPOCTBHIO, PaBHOM
Hymo. V3yueHne ABMKEHUs IIapuKa B BSI3KOU
KUAKOCTH. M3ydueHuwe  JBWMIKEHHUS  Tela,

6pOI.HCHHOl"0 TOPU30HTAJIBHO

#iHPari#H## IMHAMUKA

2.2.1

[TpuHLIMn OTHOCUTEJIBHOCTH I"anunes.
IlepBei 3akoH Herorona. MHepuuanbHble

CUCTEMBI OTCUéTa

222

Macca Ttena. Cuna. [IpuHiun cynepno3unuu

CHIJI

2.2

223

Bropoii 3akoH HproToHa n1s MarepuanbHOU
TOYKM B HWHEPLHAIBHOW CHCTEME OTCYETA
(UCO). Tperuit 3akon Heprlorona s

MaTCpHAJIbHBIX TOUYCK

224

3aKOH BCEMHUPHOTO TAroTeHHs. Cuia TSKECTH.

HepBa;I KOCMHUUYCCKasd CKOPOCTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusi. Cyxoe Tpenue. Cuna TpeHuUs
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CKOJIBXXCHHA u cuJia TPCHUA ITOKO.

Kosbdrmment tpernst. Cruita cCOonpoTHBICHAS

Ipu ABUXKCHUU TECJIA B dKUAKOCTU HUJIU Ira3ec

2.2.7

HOCTyHaTeHBHOG " BpPAIaTCJIbHOC ABHUIKXCHUC

abCoJIIOTHO TBEPOTO TeJa

228

MOMEHT CHJIBI OTHOCHUTEJIBHO OCH BpallCHUS.
[I;meyo cuibl. YCnoBUsL paBHOBECUSL TBEPIOIO
terxa 8 ICO

229

TexHuueckne  yCTpOWCTBA:  MOAIIUITHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[IpakTrueckue padotel. V3ydyeHue ABMKEHUS
Opycka 1O HAakKJIOHHOH IIJIOCKOCTH IOJ
JIeiCTBHEM HEeCKONbkuX cuil. MccienoBanue
3aBUCUMOCTH CHJI YIIPYIrOCTHU, BO3HHKAIOMIUX
B JedopMupyeMoll MpyXKHHE M PE3NHOBOM
oOpasme, OT BEIWYMHBI HUX JeGOopMaluu.
HccnenoBanue yciaoBuil paBHOBECHS TBEPIOTO

TCJIa, UMCIOIICTO OCh BpallICHUSA

23

###PariH###3AKOHBI COXPAHEHN A B MEXAHUKE

NMnyneCc MaTrepuanbHOM TOYKH, CHUCTEMBI

2.3.1 MaTepUAIbHBIX TOYeK. MMIynbCc CuUIbl U
M3MEHEHUE UMITyJIbCca Tella
539 3akoH coxpaHeHus wummyinsca B HCO.
o PeaxTnBHOE ABIKEHIE
233 Pabora cuibl
234 MOIIHOCT CHITBI
" Kunernueckast s3Heprus MaTepUaJIbHOW TOYKH.
o TeopeMa 0 KUHETUYECKOM IHEPTUN
[TorenumansHas dHeprus. [loreHumanbHas
036 SHEPrus yIpyro nehOpMUPOBAHHOMN
o npykuHbl. [loTeHnmanbHas dHeprus Tena
BOJIM3M MOBEPXHOCTH 3eMIIU
537 [loTeHumanbHble M HENMOTEHIMAIbHBIE CHJIBI.

CBsi3p  paboOTHl HEMOTCHITMATBHBIX CHJI C
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U3MCHCHHECM MEXaHUYECKOMH SHEPIrUun

CHUCTCMBbI TCII. 3aroH COXPAdHCHUA

MEXaHUYECKON SHEPruu

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHHS
30 TexHuueckue ycTpoiicTBa: TBM)KEHHE PaKeT,
o BOJIOMET, KOTIEP, IPY>KUHHBIN ITHCTOJIET
[IpakTnueckue paboTel. 3yuenue cBs3U
53,10 CKOpOCTEH Tel Tpu HEYImpyrom ynape.

UccnenoBanme CBs3M  pabOTBI  CHUJIBI €

H3MEHEHHEM MEXaHHMIECKOMN OHCEPIUu TClia

MOJIEKYJISAPHAS ®U3NKA U TEPMOAMHAMUKA

3.1

#H#HPar###OCHOBBI MOJIEKVJIAPHO-KUHETUYECKON TEOPUU

3.1.1

OcHoBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPUH. bpoyHoBckoe
newkenne. nddysus. Xapakrep 1BKeHUs U

B321PIMOI[€I>1CTBH$I JaCTHull B€IICCTBA

Mopgenu CTpO€HMS Ta30B, XKUIAKOCTEH U
TBEPABIX Tel U  OOBACHEHHWE  CBOWCTB

BEILIECTBA HA OCHOBE ATUX MOJIENIeH

Macca MOIJICKYJL. Komnuecto BCIICCTBA.

[TocrossnHass ABoraapo

TemmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [lkana remneparyp Llenscus

Mopgens  uaeanpbHOro  rasa. OcHoOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KHUHETUYECKON

TCOPHUU NACATIBHOI'O I'a3a

AOcoiroTHast TeMIiepaTypa Kak Mepa CpeIHen
KHHETUYECKOU OHCPIUU TCIJIOBOTO ABUIKCHUSA

yactui] rasza. [llkana remneparyp KensBuna

Vpasuenne Knanelipona — MeHaeneesa.

3akoH JlanbToHa

I"a30BBIC 3aKOHBI. I/I30np0ueccm B NACAJIbHOM
ra3€¢ ¢ NOCTOAHHBIM KOJIHMYCCTBOM B€HIICCTBA:

u30TepMa, U30Xxopa, n3odapa
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3.1.9

TexHuueckue  ycTpoWcTBa: TEPMOMETD,

O6apometp

3.1.10

[TpakTnueckue pabotbl. M3mepeHnue Macchl
BO3JyXa B KJIacCHOM KoMHare. MccrnenoBanue
3aBUCUMOCTH MCKAY IMapaMeTpaMu COCTOSIHUA

Pa3pCKCHHOI'O I'a3a

OCHOBbI TEPMOJIMHAMUMKN

3.2.1

TepMoauHamuyeckass cucteMa. BHyTpeHHsA
SHEPIUia TepMOILHHaMH‘leCKOfI CUCTEMBI U

CIIOCOOBI €€ N3MEHEHN

3.2.2

KonuuectBo TemnoTtel U paborta. BHyTpenHss

SHEPTHUA OAHOATOMHOI'O UACAJIIBHOTO Ir'a3a

3.23

Buael Temonepenayu:  TENIONPOBOIHOCTS,
KOHBEKIMA, U3JIydyeHHe. TermoéMKOCTh Tena.
VYiaenpHas TEIOEMKOCTh BemlecTBa. Pacdér

KOJIMYCCTBA TCIIJIOTHI IIPH TCILIONEPCaAUC

3.2

324

IlepBb1it 3aK0H TepmoauHaMuKU. [IpuMeHnenne
IIEPBOTO 3aKOHa TEPMOJUHAMUKHI K
u3omnporueccam. ['paduueckass HHTEpIIpEeTALUSI

paboTHI Ta3a

3.2.5

TemoBble mamuHbl. [IpuHIUIBL  AEHCTBUA
TerIoBbIX MammwuH. [IpeoOpa3oBanus SHEPTrUn
B TemwioBbiX MammHaxXx. KoaddummeHt
nonesHoro  aeiictBus  (mamee —  KIIM)

temoBoid mamuHbl. [{ukin Kapuo u ero KII/]

3.2.6

Bropoii 3aK0H TEPMOJIMHAMUKH.
HeoOpatumocTs  mporieccoB B MIPUPOJIE.
Tenosrie JIBUTQTEH. KOJIOTHYECKHE

HpO6HCMBI TCIIJIOOHCPICTUKHA

3.2.7

Texnuueckue YCTpOMCTBA: JBUTaTENb
BHYTPEHHETO Cropanus, ObITOBOM

XOJIOAUJIBHUK, KOHAUIIUOHCD

3.2.8

[TpakTnueckue padotel. 3Mepenue yaensHOM
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TEIUIOEMKOCTH

33

##tPar#H###AT'PEIATHBIE COCTOSAHUA BEHIECBA. ®A30BBIE

ITEPEXO/bI

3.3.1

[TapoobpazoBanue u KoHAeHcanus. Mcrnapenue
" KHUIICHHUE. VnennHas TeImJIoTa
napoo0Opa3zoBaHus. 3aBUCUMOCTh TEMIIEPaTypPhl

KUIICHUA OT JaBJICHUA

332

AOcomroTHasg M OTHOCHTEIbHAsA BJIAXKHOCTH

BO3Ayxa. HacklleHHslil nap

333

Trépnoe TEJIO. Kpucrannmmueckue u
amop(dHble Terma. AHH3OTPONUS CBOWCTB
KpHUCTAJIJIOB. )KI/IHKI/IG KpuCTaJlJIbl.

COBpeMCHHLIe MaTcpHraJibl

334

IlnaBnenue wu Kpucraui3anus. Y nenbHas

teruioTa miasiaeHus. Cyonumanus

335

YpaBHeHUE TEIJIOBOTO OanaHca

3.3.6

TexHudyeckue yCTpPOWCTBA: TUITPOMETP H
IICUXPOMETP,  KaJOPUMETP,  TEXHOJIOIMH
IIOJIyYEHUSI COBPEMEHHBIX MAaTEPHUAIIOB, B TOM

YHUCJIC HAHOMATEPHAJIO0B, 1 HAHOTCXHOJIOI'MH

3.3.7

[IpakTnueckue paboTHI. N3smepenne

BJIA’JKHOCTH BO3yXa

SJIEKTPOAMMHAMUKA

4.1

###Par###JIEKTPOCTATUKA

4.1.1

DnexkTpu3anys Tel. JNEeKTpudeckui 3apsaz. JBa

BUA SJICKTPUYCCKHUX 3aps10B

4.1.2

[IpoBOoaHUKH, IHASIIEKTPUKU u

MMOJYIIPOBOJHHUKHN

4.13

3aKOH COXpaHEHUs HIIEKTPUIECKOTO 3apsiia

4.14

B3aunmoneiicteue 3apsanoB. 3akoH Kynona

4.1.5

OnekTpuueckoe  Modie. HanpsoxkéanocThb
AIIEKTPUUYECKOTO HOJIS. [TpunHumn

cymneprno3uiuu.  JIMHMM  HAnpsOKEHHOCTH




TOUKA \’pocm

SJICKTPHUYCCKOTIO ITOJIA

PaGota cuiI  3JIEKTPOCTATHYECKOTO  TIOJIS.

ITorenmuan. Pa3HocTh MOTEHIIUATIOB

[TpoBOAHMKU ¥ TUAJIEKTPUKU B MOCTOSHHOM
ANIEKTpUYecKoM  moje.  JlusnexTpuueckas

MMPOHUIACMOCTDb

DNEKTPOEMKOCT. Konaencarop.
DJIEKTPOEMKOCTh IJIOCKOTO  KOHJIEHCATOpa.

DHeprus 3apsHKEHHOTO KOHICHCATOPa

TexHUUeckne  yCTPOWCTBA:  DJIEKTPOCKOII,
AIIEKTPOMETp, DJIEKTPOCTATHUECKash 3alluTa,
3a3eMJICHHE DIIEKTPONPUOOPOB, KOHIEHCATOP,

KCEPOKC, CTPYUHBIN IIPUHTED

4.1.10

IIpaxTnueckue paloTHI. N3mepenune

NEKTPOEMKOCTH KOHJIEHCATOPA

4.2

HHHPar##H#IIOCTOSIHHBIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJJAX

VcnoBus CyII€CTBOBAHUA IHOCTOAHHOI'O

421 AJNEKTpUUECcKOro Toka. Mcrounuku Toka. Cuna
ToKa. [IoCTOSIHHBIN TOK
422 Hanpsiokenue. 3akon Oma 1151 ydacTka Lenu
423 DNEKTPUYECKOe COIMPOTUBJICHHUE. Y AEIbHOE
o CONPOTHUBIIEHUE BEIlIECTBA
4n4 [locnenoBarensHoe, napasuieNbHoe,
o CMEIIaHHOE COeAMHEHNE TPOBOHUKOB
Pabota anexrpuueckoro Toka. 3akoH J[xoyis
4.2.5
— Jlenna
4.2.6 MOUIHOCTB 3JAEKTPUUECKOTO TOKA
anekTponBwkymias cuna (mamee — JJC) wu
427 BHYTpPEHHEE COMPOTHUBIICHUE UCTOYHUKA TOKA.
o 3akon Oma s TOJMHOW  (3aMKHYTOW)
anexkTpuueckoil nenu. Koporkoe 3ambikanme
4.2.8 OneKTpoHHas IIPOBOAMMOCTh TBEPABIX
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MCTAaJIJIOB. 3aBHCHMOCTD COIIPOTUBJICHUA

MCTAJIJIOB oT TCMIICPATYPBhbI.

CBepXITpoBOIUMOCTD

4.2.9

OnexTpuueckuili TOK B BakyyMme. CBoiicTBa

SJICKTPOHHBIX ITYYKOB

4.2.10

[TonmynpoBoganku. CoOCTBEHHAS U TPUMECHAS
MPOBOJIUMOCTh TOJYIIPOBOJAHUKOB. CBOWCTBA

p-n nepexona. [ToxynpoBogHIKOBBIE TPUOOPHI

4.2.11

ONEeKTpUYeCKU  TOK B 3JIEKTPOJIMTAX.
DNEKTPONUTHYECKAS JUCCOLaLU.

DIIEeKTPOIHN3

4.2.12

DIIeKTPUUECKHUI TOK B rasax.
CaMOCTOATEIbHBIA M HECAMOCTOSATEIbHBIN
paspsa. Pasnuunbie THINBI CaMOCTOSITENIHLHOTO

pazpsana. Momnuus. [1nazma

4.2.13

TexHuyeckue  ycTpoHCTBa: ammepMerp,
BOJITMETP,  pEOCTaT, MCTOYHHUKH  TOKa,
AIIEKTpOHArpeBaTebHbIE puoopHI,
AJIEKTPOOCBETUTENBHBIE TIPUOOPBI, TEPMOMETP
COMPOTHBIICHUS, BaKyyMHBIN MO/,
TEPMHUCTOPbI u (boTope3nucTopsl,

MTOJTYTIPOBOTHUKOBBINA JTHOJI, TAIbBAHUKA

4.2.14

[IpakTnueckue paboTHI. N3yuenue
CMEILIAHHOTO COeIMHEHUS PE3UCTOPOB.

N3mepenne DJIC HCTOYHHMKA TOKa M €ro
BHYTPEHHEro comnpoTtuBieHus. Habmronenue

IIEKTPOIIH3a

11 KIIACC

Kon
pa3aena

Koanposepsiemoro
3JIeMeHTa

HpOBepﬂeMbIe JIEMEHTBI COACPKAHUA

4

SJIEKTPOAMHAMUKA

4.3

###HParH#M AT HUTHOE I10JIE. DJIEKTPOMAT'HUTHAA MHYKIA
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4.3.1

IlocTrostHHBIE MarHuThbl. B3amMmopneiicTBue

IIOCTOSAHHBIX MarHuToOB

432

MaruutHoe mone. BekTop MarHuTHOU
uHaykuuu.  [lpuHnun — cynepno3unu.
JInaum marnutHOM wMHAyKumu. Kaprtunaa
JUHUWA  MArHUTHOM  MHIYKUMH  TIOJIS

IIOCTOAHHBIX MarHuToOB

433

MarsnutHOE 10JI€ NPOBOAHMKA C TOKOM.
KapTuna nuHMil 1OJIsl JUIMHHOTO MNPSIMOTO
IIPOBOJHMKA M 3aMKHYTOIO KOJIBLEBOTO
IIPOBOJHMKA, KATyIIKHM C TOKOM. OmbIT
Opcrena. BzaumoeiicTBue NpOBOAHUKOB C

TOKOM

434

Cuna Amiepa, €€ MOJlyJIb U HallpaBJICHUE

4.3.5

Cwuita Jlopenia, e€ MoTysib 1 HaIIpaBJICHUE.
JBm>kKeHue  3apsOKEHHOM — 4acTHLbl B
OJIHOPOJIHOM MarHuTHoM Tosie. PaGorta

cuibl JIopeHna

4.3.6

SIBneHue SHeKTPOMaFHHTHOﬁ WHAYKOHUHN

4.3.7

IToTox BCKTOpa MarHUTHOM HHAYKIOUH

4.3.8

OJIC unaykuuu. 3aKOH 3JIEKTPOMAarHUTHOU

uHaykunu Papanest

4.3.9

BuxpeBoe anexkrtpuueckoe mnone. IC
UHIYKIUU B IPOBOAHUKE, IBIDKYIIEMCS
MOCTYNaTCJIbHO B OAHOPOJHOM MAarHuTHOM

IoJIe

4.3.10

IIpaBuno Jlenna

4.3.11

NHnyKTUBHOCTB. SIBIIEHME CAMOMHIYKIUH.

O/1C camouHyKIuu

4.3.12

:‘)HepFI/IH MAarouTHOrO II0JId KaTyIIKH C

TOKOM

4.3.13

OJEeKTpOMarHUTHOE 110J1e

4.3.14

TexHudeckne  yCTpOMCTBA:  IOCTOSIHHBIE
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MAarHurThl, OJICKTPOMArHUThI,

EKTPOABUIATEb, YCKOPUTEIN

9JICMCHTAPHBIX YaCTULl, UHAYKIIMOHHAA IICYb

4.3.15

IIpakTrueckue paboTHI. N3yuenne
MAarHUTHOTO TIOJISI KaTyIIKH C TOKOM.
HccnegoBanue JEMCTBHUS  ITOCTOSHHOTO
MarHumra Ha paMKy ¢ TokoM. MccnenoBanue

SABJICHUA SHGKTpOMaFHI/ITHOﬁ HHAYKOWUU

KOJIEBAHUMA 1 BOJIHBI

5.1

##HHParHMEX AHUYECKHUE U OJIEKTPOMAT'HUTHBLIE KOJIEBAHU A

5.1.1

KonebarenpHast cucrema. CBoOomHbIe
konebOanus. ['apmMoHHMYeckne KoseOaHus.
[lepuon, wyactora, amrumMTyaa u (Qasa

KoJieOanuil

IIpyxuHHBI MasTHUK. MaTeMaTu4ecKuit

MasiTHHK

YpaBHEHHE TapMOHUYECKHX KOJCOAHMI.
KunemaTtuueckoe u JTUHAMHUYECKOE

OIMCaHKE KO0JIe0aTEIBHOTO JABHKCHUA

[IpeBpamenue SHEPIUU pu
TapMOHUYECKUX KOJICOaHMSX. CBs3b
aMIUIATY BT KOJIeOaHuit HCXOIHOU
BEJIMYMHBI C aMIUTUTyJIaMu KoneOaHui eé

CKOPOCTH U YCKOpPEHUS

Konebarenbupiii  koHTYp.  CBOOOAHBIE
3JIEKTPOMAarHUTHbIE KoJIeOaHus B
UACaIbHOM  KOJIEOAaTeJIbHOM  KOHTYpE.
AHajioruss MeXJay MEXaHWYeCKMMU H
AIIEKTPOMAarHUTHBIMU KOJIe0aHUSMU.

®opmyiia ToMmcoHa

3akoH COXpaHCHHA SHCPIruv B HACAJIbHOM

K0JIe0aTEIIbHOM KOHTYPE

BbIHYKIEHHBIE MEXaHUUYECKHE KOJIeOaHusl.

Pe3onanc. Pe3onanchas KpHBas.
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BBIHy)KHeHHBIe OJICKTPOMArHMTHBIC

KOJICOAHU:.

Ilepemennbiii  TOK.  CHHYCOUIATbHBIN

IIEPEMEHHBIN TOK.

MomiHocTh IIEPEMEHHOTO TOKA.
AMIUTMTYZITHO€ W JIEWCTBYIOIIEE 3HAYCHHUE

CHJIBI TOKA W HAITPAKCHUA

5.1.10

Tpancdopmarop. [IpousBoacTso, nepenaya
U NOTpeOIeHNne IEKTPUUECKOW SHEPrHH.
DKOJIOrM4eCKHE PUCKHU NPU MPOU3BOACTBE
ANEKTPUIECKOMN JHEpIuu. Kynberypa
UCIIOJIb30BaHUs JIIEKTPOIHEPI U B

MOBCEIHEBHON XU3HU

5.1.11

TexHuueckue ycTpoiicTBa: ceiicmorpad,
HIEKTPUICCKHUI 3BOHOK, JIMHUN

QJICKTpOoIICpcaavd

5.1.12

[Ipaktuyeckue pabotel. HccnenoBanue
3aBUCUMOCTH IIepuoJa MallblX KoseOaHuin
rpy3a Ha HUTH OT JJMHBI HUTU U Macchl
rpy3a. MccienoBanue nepeMeHHOIo TOKa B
LENU W3 TOCJEI0BaTEIbHO COEINHEHHBIX

KOHJIEHCATOpa, KaTyIIKU U Pe3UCTOpa

5.2

#HHPar#MEX AHUYECKUE 1 OJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

Mexanuveckue BOJIHBI, YCIIOBHS
pacnpoctpanenusa. Ilepuon. CkopocThb
pactpocTpaHeHUs ©W  JJIMHA  BOJIHBI.

HOHCpe‘-IHBIG " NpOAOJILHBIC BOJIHBI

522

#iHPartt#t#t Nutepdepentus u qudpaxus

MEXaHNYCCKUX BOJH

523

3Byk. CKOpoCTh 3ByKa. [ pOMKOCTh 3ByKa.

BricoTa ToHa. TemMOp 3ByKa

524

DJIEKTPOMAarHuTHbBIE  BOJIHBL. Y CJIOBHUSA
U3IIyYeHUS]  BJICKTPOMArHUTHBIX  BOJIH.

B3anmuas opuenranus BektopoB E, B u U
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B JJICKTPOMAarHUTHOM BOJIHE B BaKyyMe

525

CBoiicTBa  3JIEKTPOMArHUTHBIX  BOJIH:
OTpa)XCHUE, NpEJOMIICHUE, MOJSIpU3alys,
mudpakuus, uHTepdeperuus. CKOpocTh

QJICKTPOMAriuTHBIX BOJIH

5.2.6

[IIxana AJIEKTPOMATrHUTHBIX BOJIH.
[IpumMeHeHue 3JIEKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpyHIMOBI paAMOCBSA3U W TEIECBUACHUA.
Panuomokanus. DIEeKTPOMarHuTHOE

3arpsi3HEHUE OKPYKAIOIICH CpelIbl

528

TexHu4eckue yCTpOMCTBA: MYy3bIKaJIbHBIC
UHCTPYMEHTBI, YJIBTPa3ByKOBas
JUarHOCTHKa B TEXHUKE U MEAMIIMHE,
pagap,  pagMONPUEMHUK,  TEJIEBU30D,

anTeHHa, tenedon, CBU-neup

##HPart#H#OII TUKA

5.3.1

IIpssMonIMHEHOE PacCIpOCTpPaHEHUE CBETA

B OJIHOpOJIHOM cpene. Jyu cBeTa

532

OtpaxkeHre cBeTa. 3aKOHbl OTPaKEHUS
ceera. [loctpoeHne M300pakeHNit B TIOCKOM

3epKasie

53

533

[Ipenomnenue cBeTa. 3aKOHBI MPETOMIICHUS
CBETA. AOGCOIOTHBIH MoKa3aTesb

MMPECIOMIICHUA

534

[Tonmoe BHYTpPEHHEE OTpaKEHHE.
[IpenenbHblid yron MOTHOTO BHYTPEHHErO

OTpakKeHUs

535

Hucnepcuss  cera. ClOXHBIM  COCTaB

oenoro cBera. L{Bet

53.6

CoOuparomue W paccerBAIONINE JIMH3BL
Tonkass nmH3a. POKycHOE paccTOsSHHE U

OIITHYCCKas CHJia TOHKOH JIMH3BI.
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[Toctpoenne n300pakeHU B COOMPAIOIIINX

W pacCeuBAOIMX ~ JIMH3aX.  QOpMyJia
TOHKOM JHH3BEL. YBEJIWYCHHE, JaBacMoe

JINH30U

[Ipenensl IPUMEHUMOCTH TE€OMETPUYECKOM

5.3.7
OTITHKHU
Untepdepenmuss  cBera.  KorepeHTHbIE
HMCTOYHHKHU. VYcnoBus HaOTIOCHUS
5.3.8 MaKCHMYMOB u MHHUMYMOB B
UHTEePPEPEHIIMOHHOM KapTUHE OT JBYX
cuH(pa3HBIX KOTE€PEHTHBIX HCTOYHUKOB
Hudpakuus  cBera.  udpaxironHas
peméTka. YcioBue HaOMIOIEHUS TJIABHBIX
5.39 MaKCHMYMOB pu naJIcHU
MOHOXPOMaTHYECKOTO CBeTa Ha
TUGPAKIIUOHHYIO PEIIETKY
5.3.10 [Tonsipuzanus cBera
TexHuueckue yCTpOMCTBA: OYKH, JIyIa,
doroanmapar, NPOSKIMOHHBIA ammapar,
53.11 MHKPOCKOTII, TEIECKOT, BOJIOKOHHAS
ONTHKA, TG paKIMOHHAS peméTka,
MOJIIPOUT
[IpakTnueckue paboTHI. N3smepenne
5310 nokasatenst npenomuienus. VccnenoBanue

CBOMCTB  M300pakeHWH B JIMH3aX.

Habnronenue nucnepcuu cBeta

BJIEMEHTAI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

FpaHI/IHLI NPpUMCHUMOCTU KJIAaCCUUECKOM

MEXaHUKH. ITocTynatel TEOPUHU

6.1 OTHOCHUTEIIBHOCTH: MHBAPUAHTHOCTH

¢ MOAYJSl CKOPOCTH CBE€Ta B BaKyyMe,
IIPUHLIAII OTHOCUTEIBHOCTH DWHINTEIHA

62 OTHOCHTENBHOCTD OJIHOBPEMEHHOCTH.

33.M€IUI€HI/IC BpEMCHMU U  COKpalICHUC
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JJITMHBI

6.3

DHeprus ¥ UMIYJILC CBOOOHOM YaCTHIIBI

6.4

CBsi3b MacChl C SHEPrHUE U UMITYJIHCOM
CBOOOJIHOM 4YaCTHIbl. ODHEPrUs IOKOS

CBOOOIHOM YaCTHLIBI

KBAHTOBAA ®U3UKA

##Par###JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otounsl. Popmyina Ilnanka cBsa3u 3HEprun
doToHAa C ero 4YactoTol. OHeprus H

UMITyJbC (POTOHA

OtkpeiTHe U uccienoBanue Gorodddexra.

OnbITHI AT. Croerosa. 3aKOHEI

dboToapdekra

7.1

YpaBHeHue OUHIITENHA s

dororddexra. «Kpacnas TpaHUIa

dboTtorpdekra

7.1.4

Jasnenue cBera. OnbiTel [1.H. JIeOGenena

7.1.5

XuMHUuecKkoe JeCTBHE CBETA

TexHUYEeCKHuEe yCTPOWCTBA: (HOTOIIEMEHT,
dboromatyuk, COJIHCYHAs Oarapes,

CBETOIMO/I

CTPOEHUE ATOMA

7.2.1

Mopens atroma Tomcona. OTBITEI
Pezepdopaa mo uccnenoBaHnuio CTPOSCHUS

aToMa. HnaHeTapHasI MOACIIb aTOMa

7.2

7.2.2

ITocTynatsl bopa. N3nyyenue u
norjouieHue (GOTOHOB TMpH  Tepexoje
aToMa C OJHOrO0 YpOBHS DJHEPIMM Ha
npyroi. Buasl cniektpoB. CiekTp ypoBHEU

SHEPTrUU aTomMa BOAOpOIa

723

Bonnosrle cBoiicTBa vactull. BoJHBI e
Bporis. KopmyckynsipHo-BOJIHOBO#

nyanu3Mm.  Judpakius IEeKTpOHOB  Ha
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KpUcTaj1ax

7.2.4

CrioHTanHoe U BBIHYXACHHOC M3JIYUCHHUC.

YCTpoiicTBO M PUHLIKIT pabOTHI Jlazepa

7.2.5

TexHuuecKkrue yCTpOMCTBA: CHEKTPAJIbHBIN
aHaju3 (CIEKTPOCKOII), ja3ep, KBAaHTOBBIM

KOMIIBIOTEP

7.2.6

[Ipaktnueckue  pabotel.  HabOmronenue

JIMHENYaToro CIEKTpa

ATOMHOE A1PO

7.3.1

Metoapl Ha6J'II-OI[eHI/I$I n perucrpaluuun

SJICMCHTAPHBIX YaCTHUIL]

7.3.2

OTKpbITHE  paaUOAKTUBHOCTU.  OTBITHI
Pesepdopna mo ompeneneHuro cocraBa
paaroakTUBHOTO  m3inydeHus. CBoMCTBa
anb(a-, Oera-, raMmMma-u3nydeHus. Biusuaue

PaaAruOaKTUBHOCTH HaA XHUBBIC OPraHU3MbI

7.3.3

OTkpplTHE  IPOTOHA U HEWTPOHA.
Hyxnonnass moxenp siapa ['eiizenOepra —
WBanenko. 3apsan siipa. MaccoBoe uucio

sapa. M3oTomsl

7.3

7.3.4

Anbda-pacma. DNEeKTPOHHBIN u
MO3UTPOHHBIN Oera-pacma. I'amma-
U3ITyYeHUE. 3aKkoH paJIMOaKTUBHOTO

pacmana

7.3.5

3Hepr s CBsA3HU HYKJIOHOB B AApe.

SAnepubie cuibl. Jlepext Macchl sapa

7.3.6

Snepuble peakunu. JleneHwe M CHHTE3

anep

7.3.7

S nepHbrit peaxTop. TepMmosiiepHbIi
cunTe3. [IpobmemMbl W  TEPCHEKTHUBHI
AIEPHON  DHEPreTUKU. IKOJIOTMYECKHe

aCIIEKTHI IEPHOU DHEPIeTUKU

7.3.8

OnemeHTapHble  yacTulbl.  OTKpbITHE
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[IO3UTPOHA. DyHIaMEHTAIBHbBIE

B3 'dldMO,IlGﬁCTBYIﬂ

7.3.9

TexHuueckue  yCTpOWCTBA:  JO3UMETP,
kamepa BuibcoHa, sAnepHBIM peakTop,

aToMHasa OoMOa

7.3.10

[Tpaktnyeckue pabotel. HccnenoBanue
TPEKOB YacTHIL (mo TOTOBBIM

dortorpadusim)

OJIEMEHTBI ACTPOOU3UKU

8.1

Bun 3Bénnoro neba. CosBesnus, sipKue

3Bé3,£[]51, IIJIaHCTBI, X BUANMOC IBUXKCHUC

8.2

Conneu”as cucreMa. IlmaHeTsl 3eMHOUI
TPYIIIIBL. [;maneTeI-ruranTol u ux
CITyTHUKH, KapJIMKOBBIC IUIaHEThI. Majbie

Testa COTHEYHON CUCTEMEI

8.3

Coname, ¢otochepa wu  armocdepa.

ConHeuHas akTUBHOCTD

8.4

Ucrounuk sneprun CoJiHIA U 3BE3NT

8.5

3BE3/bl, MX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTb, PajUycC, TeMIIEparypa,
170:¢ B3aUMOCBSI3b. Hwnarpamma
«CTIEKTpAJIbHBIA ~ KJIACC —  CBETHMOCTBHY.
3BE3bI  TJIABHOW  IOCIIEIOBATEILHOCTH.
3aBHCUMOCTh «Macca — CBETUMOCTbY» JIJIst

3BE3/] ITIaBHOH MOCJIEN0BATEILHOCTH

8.6

#H##Par###BuyTpenHee cTpoeHue  3BE3.
CoBpeMeHHbIE NPE/ICTABIICHHS 0
NpoUCXOXKIeHnn u 3Bomonuu ConHia u

3BE31. DTanbl )KU3HU 3BE3]T

8.7

Mineunbii  Ilyte — Hama [anaktuka.
CnupanbHast cTpykrypa  I'amakTukwy,
pacrpezeneHue 3BE3N, Ta3a U IBUIM.
[Tonoxxenne u paBuwxenue ConHoa B

lamaktuke. Ilmockas wu  chepuyeckas
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noacucTeMbl [ aTakTUKH

8.8

Tunel ramaktuk. PaguorajlakTUKd U

KkBa3apbl. UEpHBIE IBIPHI B ApaxX TaJaKkTUK

8.9

Bcenennas.  Pacmupenue  BceneHHOM.
3akon XaO6ma. Pas0Oeranume TramakTHK.
Bos3pact u pamuyc Bcenennoil, teopus
bonpmioro B3peiBa. Mogens  «ropsiueu

Bcenennoit». PenukToBoe usiyueHue

8.10

MacmrabHass ~ cTpykTypa  BceneHHoil.
Meraranaktuka. Hepeménnsie npoGiembl

ACTPOHOMHH




TOYKA \'POCTA YUEBHO-METO/JNYECKOE OBECIIEYUEHUE
OBPA3OBATEJIBHOTI'O TPOLIECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

» dusuka, 10 kimacc; 6a30Bbii ypoBeHs/ Mskumies [7.5., byxosues b.b., CoTckuit
H.H.; mox pen. H.A. [lapdentbeBoii. — 4-¢ u3a. — M.: [IpocBemenne
» ®usuka, 11 kiacc; 6a3oBbiil ypoBeHb/ Mskumies ['. 4., Byxosues b.b., Yapyrun

B.M.; nox pen. H.A. [lapdentreBoii. — 4-¢ uza. — M.: [IpocBemienue

METOAUYECKHUE MATEPUAJIBI JJISA YUUTEJIA
[Iporpamma kypca ¢uzuku s 10—11 knaccos. bazosblit ypoBens (aBrop I'. 4.
MsikuiieB)

YMK «®uzuka. 10 kiacc. bazoBblil ypoBEHb»

1. ®usuka. 10 knacc. ba3oBbiil ypoBeHb. YUEOHUK C JIIEKTPOHHBIM
npuioxenuem (aBrop I'. . Msikuiies).

2. T. d. Mskumes, M. A. IlerpoB u3 cOopuuka "IIporpammsr 1is
o011eo0pa3oBatesbHbIX yupexaenuil. duszuka.

3. ®usuka. 10 knacc. Junaktuyeckue KapTouku-3aaanus (aBTopel M. A.
VYmakog, K. M. Yiakos).

YMK «®uzuka. 11 kmacc. ba3oBsiil ypoBeHb»

1. ®usuka. 11 knacc. ba3oBbiil ypoBeHb. YUEOHHUK C JIIEKTPOHHBIM



TOYKA !’POCTA npunoxenueM (aprop I'. . Mskumes).
2. T. 5. Maxume, M.A. TletpoB u3 coopauka "[Iporpammer s
0011e00pa3oBaTeNbHbIX yUpekaeHuil. Ousunka.
3. ®usuka. 11 knace. [lugakTuyeckne KapTouku-3aaanus (aBTopsl M. A.

VYmakos, K. M. Yakos).

HHUD®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MHTEPHET

1 http://nsportal.ru - coruanbpHasi ceTh paOOTHUKOB 00pa30BaHUSI.

2 http://markx.narod.ru/pic/ - ¢hu3ukKa B IIKOJIE.

3 http://festival.1september.ru/articles/ - hecTrBans negaroruueckux uaei
«OTKPBITHIN YPOK».

4 http://www fizika.ru/ - caldit 1uist yuutene pU3MKU U UX YUEHUKOB.

5 http://www.physics.ru/ - MaTepuabl o QpU3HKe.

6 www . ege .edu.ru - uapopmanuonnsiii mopran EI'3.

7 http :// school - collection . edu . ru / - enunas xomnexuus [I{OPos
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