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HopmaTtuBHO-nnpaBoBasi 0a3a

1. ®enepanbnbiii 3akoH «O06 oOpazoBanuu B Poccuiickoit deneparun» ot 29 nexadps
2012 roma Ne273-D3;

2. ®enepalibHBIN 3aKOH O BHECEHUH U3MEHECHHH B (efiepaibHbIN 3akoH «O0
oOpazoBanuu B Poccuiickoit @enepaunn» (0T 29.12.2012 Ne273-D3 «O6 oOpazoBaHuu B
Poccuiickoit ®enepannm») ot 14.07.2022 Ne 295-D3;

3. ®enepanbHBI 00pa3zoBaTenbHbIN TocyaapcTBeHHbIN cTanaapT COO, yTBepKACHHBIN
nmpukazoM Mununcrepcrsa npocseuienus Poccuiickont @eneparuu ot 12 mas 2022r.Ne732;

4. ®epnepanpHas oOpa3zoBaTeNbHAs IPOrpaMMa CpeTHET0 00IIero oOpa3oBaHus,
yTBEpXkKACHHAas NpukazoM MuHucreperBa npocsemenns Poccutickoit denepanun ot 18 Mas
2023r. Ne371;

5. [TocranoBnenue ['maBHOTO rocy1apcTBEHHOT'O0 caHUTapHOTO Bpaya PO ot 28
certaops 2020r. Ne28 «O6 yrBepkaennu canutapabix mpasuit CII 2.4.3648-20
«CaHUTapHO-3MHUIEMUOJIOTHYECKIE TPEOOBAHMSI K OPraHU3AIUSIM BOCIIUTAHUS U 00yUYeHUS,
OTZIbIXa U 03/I0POBJICHUS JE€TEH U MOJIOJCHKN»;

6. [TocTanoBnenne [ maBHOTO TOCYIapPCTBEHHOTO caHUTapHOTO Bpadya P®D ot 28 sHBaps
2021r. No2 «O0 yTBepKIeH!N caHuTapHbIX paBml 1 HopM CanlluH 1.2.3685-21
«I'urueHnueckre HOpMaTUBBI U TPeOOBaHUS K 0OecTIeueHUI0 Oe30acHOCTH U (UJIN)
0€3BpEHOCTH J1JIsl YeJIOBEKa (PAKTOPOB Cpelibl OOUTAHUS;

7. Ilpuka3 munuctepctBa npocsemienus PO ot 22 mapra 2021r. Nel15 «O6
yTBepkaeHuu [lopsiaka opraHu3aluy U OCyIIECTBICHUS 00pa30BaTENbHOMN 1eATeIbHOCTH
110 OCHOBHBIM 00111€00pa30BaTeIbHbIM IIpOrpaMmMaM — 00pa30BaTeIbHBIM IIpOrpaMMamM
Ha4yaJbHOTO 00IIIEero, OCHOBHOT'O OOIIETO M CPEIHETO 00IIero 00pa3oBaHMM.

8. YcraB MBOY «Hukomnbckas cpeansisi o01eoopa3zoBaTeabHas MKOJIa).

9. OcHoBHas oOpa3oBartebHasi Iporpamma cpeiHero ooiero oopasosanus MbOY
«Hukonbsckas COI».

IHOACHUTEJIBHAS 3ATINCKA

[Tporpamma mo ¢usuke 6a30BOTO ypOBHSI Ha YPOBHE CpEeIHEro 00IIero oopa3oBaHUs
pa3paboTaHa Ha OCHOBE IOJIOKEHUH U TpeOOBaHMU K pe3yibTaTaM OCBOEHHUS OCHOBHOM
oOpa3oBarenbHOl Tporpammsl, npenactaBieHHIx B ®I'OC COO, a Takxke c yduyéToM
denepanbHOil pabodyeil mporpaMMbl BOCIUTAHUS M KOHLEMLHU MPEnojaBaHus y4eOHOTO
npeamera «®Pusznka» B o0OpazoBaTelbHBIX oOpraHu3anusx Poccuiickoit denepanun,
peanu3yIoMX OCHOBHBIE 00pa30BaTENIbHbIE TPOTPAMMBI.

Copneprxkanue MporpaMMsbl 1Mo (pU3MKE HAMpPaBIeHO HAa (GOPMHUPOBAHUE E€CTECTBEHHO-
Hay4yHON KapTuHbl MHpa oOywarommxcs 10-11 kjaccoB mpu oOydeHMM MX (QU3MKe Ha
06a30BOM YpOBHE Ha OCHOBE CHCTEMHO-AEATEIHHOCTHOTO noaxoxaa. [Iporpamma mo ¢usuke
cootBercTByeT TpeboBanusM OI'OC COO k miaHupyeMbIM JTHYHOCTHBIM, MPEIMETHBIM U
MeTalpeMeTHbIM pe3yjbTaTaM OOydYeHHus, a TakKe YUYHUTHIBaeT HEO0OXOJIUMOCTh
peanu3aluy  MEXIPEIMETHbIX CBsA3ed (U3MKM C €CTECTBEHHO-HAayYHBIMU Y4YEOHBIMU
npeaMeTaMu. B Helt onpenessiroTesi OCHOBHBIE 1IeNTH U3y4eHUs] (U3UKH Ha YPOBHE CPEIHETO



obmiero oOpa3oBaHus, IJIAHUPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca (DM3HMKH: JTHYHOCTHBIE,
MeTanpeaMeTHbIe, TpeIMETHbIE (Ha 6a30BOM YPOBHE).
[Iporpamma no ¢u3uKe BKIIOYAET:

o IUTAHUpPYEMbIe PE3yJIbTaThl OCBOEHUS Kypca ¢Gu3uKu Ha 0a30BOM ypOBHE, B TOM
YuClIe IPEIMETHBIE PE3yIbTaThl 110 rojlaM 00y4EHHUS;
o coziepkanue yueOHoro npeamera «Pu3nkay 1o rogam o0ydeHusl.

du3uka Kak Hayka O Hambojee OOIMX 3aKOHaxX MPUPOJBI, BHICTYNAas B KauecTBE
y4eOHOro mpeaMeTa B IIKOJE, BHOCHT CYLIECTBEHHBIM BKJaJ B CUCTEMY 3HAaHUU 00
okpyxatouieM mupe. llIkonbHbIN Kypc (U3HKH — CUCTEMOOOPA3YIOMIMMA 111 €CTECTBEHHO-
HAYYHBIX y4E€OHBIX MIPEIMETOB, TOCKOJBKY (DU3MUYECKUE 3aKOHBI JIeXkKAT B OCHOBE MPOLIECCOB
U SIBJICHUH, M3yd4aeMbIX XHUMHEH, Omoyioruel, guznueckoil reorpadueil U acTpOHOMHUCH.
Hcnonp30BaHre W aKkTUBHOE NpUMEHEHUE (U3MYECKHX 3HAHUM OIpeaeNsieT XapakTep U
pa3BUTHE pa3HOOOpA3HBIX TEXHOJOTMH B cdepe HHEPreTUKH, TPaHCIOpTa, OCBOEHUS
KOCMOCAa, MOJYy4YEeHHUs] HOBBIX MaTepuajoB C 3aJlaHHBIMU CBOMCTBaMH U Jpyrux. M3ydenue
(U3MKM BHOCUT OCHOBHOW BKJIaJ B (POPMHUPOBAHHE €CTECTBEHHO-HAYYHOW KapTHHBI MHpa
oOydarmuxcsi, B (OpMUpPOBAaHHE YMEHHMIM MPUMEHATh HAYYHBIH METOJ MO3HAHUS MNpHU
BBITIOJTHEHUU UMU YUEOHBIX HCCIICOBAHHIA.

B ocHOBy kypca ¢uU3HMKHK ISl yPOBHSL CPEIHETO 0OOIIEro oO0pa3oBaHUs IMOJIOKEH P
nJed, KOTOpbIE MOKHO pacCMAaTPUBATh KaK IPUHIUIIBI €70 TOCTPOCHHSI.

Hoes yenocmuocmu. B COOTBETCTBHH € HEHM KypC SABISETCS JIOTHYECKU 3aBEPIIEHHBIM,
OH COJICP’KUT MaTepual U3 BceX pasfieioB (M3HMKH, BKIIOYAET KaK BOMPOCHI KIACCUYECKOM,
TaK U COBPEMEHHOMN (U3HKHU.

Hoes cenepanuszayuu. B cooTBeTCTBUM € HeW Marepuall Kypca (U3NKKH OOBbEAUHEH
BOKPYT (u3uueckux Teopuid. Benymum B Kypce siBnsieTcs: GOpMUPOBAHUE TIPEJICTABICHHUH O
CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BELIECTBE U MOJIE.

Hoesa  eymanumapuzayuu. EE  peanuzanus  NpeanoiaraeT  HMCIOJIb30BaHUE
TYMaHUTapHOTO MOTEHIMANa (PU3NYECKON HAYKH, OCMBICICHUE CBSI3U PAa3BUTHUSL (PUUKH C
pazBuTHeM oOmiecTBa, a TakXke C MHPOBO33PEHUYECKHMMHM, HPABCTBEHHBIMH H
AKOJIOTMYECKUMHU MpoOIeMaMHu.

Hoes npuknaomnoii nanpasnennocmu. Kypc (usuku mnpeamnonaraer 3HaKOMCTBO C
IIUPOKUM KPYIOM TE€XHMYECKMX M TEXHOJIOTHUYECKUX IMPUIIOKEHUN W3YUYECHHBIX TEOPUU U
3aKOHOB.

Hoes skonoeuzayuu peanusyercs MOCPEIACTBOM BBEJICHHUS JJIEMEHTOB COAEpKaHUS,
MOCBSIIIEHHBIX AKOJIOTMYECKHMM NpOOJIEMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBl C
pa3BUTHEM TEXHHKH M TEXHOJOTHH, a TakkKe OOCYXJEHHUs NpoOJieM parroOHAIHHOTO
MPUPOAOIIOJIB30BAHUS U SKOJIOTHYECKOM 0€30MacCHOCTH.

Crep>KHEBBIMHU dJIEeMEHTaMH Kypca (PU3UKU Ha YPOBHE CpeHero oliero oopazoBaHus
ABISIOTCS (pr3nueckue Teopuu ((HopMHUpOBaHUE MPEICTABICHUH O CTPYKTYpPE MOCTPOCHHUS
¢dbusnueckoi Teopuu, poiau (yHIAMEHTATbHBIX 3aKOHOB WM TPUHIIUIIOB B COBPEMEHHBIX
MPEACTaBICHUSAX O TMPUPOJE, TpaHMIAX [PUMEHUMOCTH TEOpPUHM, I ONUCAHUS
€CTECTBEHHO-HAYYHBIX SBJICHUN U IIPOLIECCOB).

CHUCTeMHO-/1eATeNbHOCTHBIN TOJX0/ B Kypce (DM3UKH peain3yeTcsl Mpexkie BCero 3a
C4€T OpraHU3allUd SKCIEPUMEHTAIbHOU JesTeNbHOCTH oOyudarommxcsa. s 6azoBoro
YpOBHSI Kypca (PU3UKH — 3TO HCIOJIb30BAHUE CUCTEMBbI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX
HKCHEPUMEHTOB U Ja00paTOPHBIX padoT, KOTOPbIE B MPOrpaMMe 1o Gu3uKe 0ObETMHEHBI B
OO0mMi CHUCOK YYEHWYECKMX MPAaKTHYECKUX paboT. BriaeneHwe B yka3aHHOM TmepedHe
nabopaTopHbIX paboT, MPOBOAUMBIX [UIsi KOHTPOJS W OLEHKH, OCYIIEeCTBIsETCS



y4acTHHUKaMH 00Opa30BaTEIBHOTO MpoIecca MCXOAsi M3 OCOOEHHOCTEH IUTAHWPOBAHUS WU
ocHalleHus kaOuHeta ¢usuku. Ilpu sToM obecneunBaeTcs OBIaJeHUE OOYYAIOIIMMUCS
YMEHUSMU NPOBOJUTH KOCBEHHbIE M3MEPEHMsI, UCCIEA0BAaHUS 3aBUCUMOCTEH (U3NUYECKUX
BEJIMYMH M MTOCTAHOBKY OMBITOB 110 MPOBEPKE MPEITI0KEHHBIX THITOTES.

Bonbmioe BHUMaHue yAENSETCS PEIICHUIO PACYETHBIX M KAa4eCTBEHHBIX 3aaad. [lpu
3TOM JUIsl pacU€THBIX 3ajjad MPUOPUTETOM SIBJISIOTCS 3a/1a4M C SIBHO 33JaHHOM (pu3nyeckon
MO/IENBIO, TTO3BOJIAIONINE TPUMEHITh U3YUCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJJHOTO
pazzena Kypca, Tak ¥ MHTETPUPYS 3HAHHS U3 Pa3HBIX pa3zfenoB. [Jis KaueCTBEHHBIX 3ajad
INPUOPUTETOM SIBISIOTCS 3aJjaHUs Ha OOBSCHEHHE MPOTEKAaHHs (PU3MUECKUX SBICHUN U
IPOLIECCOB B OKpYXKarollell Ku3HH, TpeOyrouue BblOOpa (usnueckol momenu s
CUTYAINH MPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k MarepualbHO-TEXHUYECKOMY
o0ecrieueHnI0 y4eOHOro mnpoiecca 0a30Bblii ypOBEHb Kypca (U3MKH Ha YPOBHE CpEIHEro
o0rmrero o0pa30BaHuUs JOJDKEH M3Y4aThCs B YCIOBUSAX MPEIMETHOTO KaOMHETa (GU3UKU WIIN
B YCIOBHSIX WHTETPHPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B
KaOWHEeTe (U3NKKH JOKHO OBITh HEoOXoamMoe JabopaTopHOEe O00OpyJAOBaHUE IS
BBIMOJIHEHUSI YKa3aHHBIX B MpOrpamMMe M0 (U3MKE YUYEHHYECKHUX MPAaKTUYECKUX paldoT U
JIEMOHCTPAIMOHHOE 000PYAOBaHUE.

JlemoHCTparmonHoe o0opynoBaHue (HOPMUPYETCSI B COOTBETCTBHH C NPUHIIHIIOM
MUHUMAaJIBHOW JOCTATOYHOCTH U 0O€CleYrBaeT OCTAHOBKY NEPEeYHCICHHBIX B IPOTrpaMmMme
mo (Qu3MKe KIIOYEBBIX JICMOHCTPAIlMi I HWCCICIOBAHHUSA W3y4YaeMbIX SBICHUH U
MPOIIECCOB, IMIMPHUECKUAX U (HyHIaMEHTATBFHBIX 3aKOHOB, X TEXHUICCKUX IPUMEHEHHH.

JIabopatopHoe oOopyaoBaHUE IJIsi YUEHUYECKUX MPAKTHUECKUX paboT dopmMupyercs
B BUJE TEMAaTUYECKHX KOMIUIEKTOB M OOecredrBaeTcsi B pacuéTe OJHOrO KOMIUIEKTa Ha
IBYX oOydarommxcs. TemaTHuecKkne KOMIUIEKTHI Jab0opaTOpHOTO OOOpYAOBaHUS JTOJKHBI
OBITh TOCTPOEHBI HA KOMIUIEKCHOM HMCIIOIh30BAHUN aHAJIOTOBBIX M IIU(POBBIX MPHOOPOB, a
TaK)K€ KOMITBIOTEPHBIX U3MEPHUTEIbHBIX CUCTEM B BHJIE IIU(PPOBBIX TaOOPATOPUH.

OCHOBHBIMHU LEISIMU U3Y4YEeHUSI PU3UKH B 00111eM 00pa30BaHUU SBIISIOTCS:

e (QopmHpoBaHHE HMHTEpPECa W CTPEMJICHHsS OOYYaIOUIMXCS K HAayYHOMY H3YUYCHHIO
MIPUPOJIBI, PA3BUTHE UX WHTEIUICKTYAIBHBIX U TBOPUYECKHUX CIIOCOOHOCTE;

® pa3BUTHE TPEJACTABICHWH O HAYYHOM METOAE TMO3HAaHUS U (OPMUPOBAHUE
MCCIIEZIOBATEIBCKOIO OTHOIIEHUS K OKPY’KAIOLIUM SIBIICHUSIM;

e (QopMHpOBaHHME HAy4YHOTO MHPOBO33PEHHUS KaK pe3yibTaTa H3yYeHHUS OCHOB
CTPOCHUS MaTepuu U (PyHTaMEHTAIBHBIX 3aKOHOB (DH3HKH;

e (QopmHpOBaHHE YMEHHI OOBSCHATH SIBIICHUS C HCIIOJIb30BaHUEM (PU3NICCKUX 3HAHUM
Y HaYYHBIX JOKa3aTeJIbCTB;

e (opmHpOBaHHE MPEICTABICHUN O POIH (PU3UKHU JJIS Pa3BUTHUSA JPYTUX €CTECTBEHHBIX
HAayK, TEXHUKH U TEXHOJIOTHH.

JIOCTIKEHUE TUX Iesield 00eCIeunBaeTCs PelieHueM CIeIyIOIUX 3a/1a4 B Mpolecce
U3y4eHUs Kypca GU3UKU Ha YPOBHE CPEAHET0 00IIero oopa3oBaHMs:

e mpuoOpeTeHrue CUCTEMBI 3HAaHUN 00 00UTNX (PHU3MUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKJIIOYAs MEXaHUKY, MOJCKYJSPHYIO (U3UKY, AJIEKTPOIUHAMHKY, KBaHTOBYIO
(U3HKY U 3IEMEHTBI aCTPO(U3UKU;

e (opMmMHpOBaHHE YMEHHA TNPUMEHSTH TEOPETUYECKHE 3HAHUSA Ui OOBSICHEHUS
(bu3nyecKux ABJICHUN B IPUPOJIE U JUIS IPUHATHUS IPAKTHUECKUX PEIIEHUI B IIOBCEAHEBHOMN
KU3HU;



® OCBOCHHE CIOCOOOB pEIICHHS PA3NMYHBIX 3aJad C SIBHO 3aJlaHHON (u3mveckoit
MOJIEJNIbIO, 3a/iad, MOAPA3yMEBAIOIINX CAMOCTOATENIBHOE CO3/aHKue (U3UYECKON MOJEIH,
aJIeKBaTHOM YCJIOBUSIM 3aJauu;

® TOHMMaHHE (PU3NYECKUX OCHOB M MPUHIIUIIOB JIEHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPELY;

®  OBJIAQJICHUE METOJIAMH CaMOCTOSITEILHOTO MJIAHUPOBAHUS U MPOBEACHUS PUBHUECKUX
HKCIIEPUMEHTOB, aHallU3a W HMHTEpPHpeTalud MHPOpMAIMU, ONpPENeTIeHHs] JOCTOBEPHOCTU
MIOJTyYEHHOTO pe3yJIbTaTa;

e Co3JaHHME YCIOBUM JJs pa3BUTHS YMEHUH MPOEKTHO-HCCIIEIOBATENbCKOM,
TBOPYECKOH ACSATEIBHOCTH.

Ha usyuenue ¢usuku (6a30BbIli YPOBEHb) HA YPOBHE CPEIHETO 0O0IIero oopa3oBaHus
otBoauTcsa 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B Henento), B 11 kinacce — 68 yacoB
(2 yaca B HenemIO).

[Ipennaraemslii B mporpamMme 1o ¢Gu3MKe MepeueHb JIabOpaTOPHBIX M MPAKTUYECKUX
paboT sBISIETCS PEKOMEHJIOBAHHBIM, YUUTENb JIeJaeT BHIOOP MPOBEACHHS JIaOOPATOPHBIX
paboT U OMBITOB C YUYETOM UHIUBUIYATBHBIX OCOOCHHOCTEHN 00yJaronuXcsl.

YUYEBHO-METOAUYECKOE OBECIIEHEHUE OBPA30OBATEJIBHOT'O NIPOLUECCA
OBS3BATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA

» dusuka, 10 xkmacc/ Msxumes I'.51., byxosues b.b., Corckuit H.H. non pegakuueit
[TapdentreBoit H.A., AknmonepHoe obmectBo «M3marenbctBo «IIpocBemenne»

» ®msuka, 11 knacc/ Makumes I'.J1., byxosues b.b., Hapyrun B.M. nox penakuueit
[TapdpentreBoit H.A., AkuronepHoe obiectBo «M3narensctBo «IIpocBemienne»
METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJISA

2. ®msuka. 10 knacc: yueb. 1t o01ieodpa3oBaT. OpraHU3ayi ¢ MPHII. Ha JICKTPOH.
HocuTene: 6a30BbIil ypoBeHs / I'.51. Mskuies, b.b. byxosues, H.H. Cotckuii; mox pen.
H.A. IlappentbeBoit. — M.: IIpocBemenue, 2014.

3. ®usuka. 11 kmacc: yue0. as o61eo0pa3oBar. OpraHu3alndii ¢ MPUJ. Ha SJIEKTPOH.
HocHTene: 6a30BbIid ypoBeHb / .. Msxkumes, b.b. byxosues, B.M. Hapyrun; nox pen.
H.A. IlapdentbeBoit. — M.: IIpocBemenue, 2014.

4. Coopnuk 3a1a4 no ¢usuke. 10—-11 kmaccel: mocodue s yyammxcs oomeo0pa3zoBar.
yupexieHuit: 6a30Beiii u ipodubHbiil ypoBHU / H.A. [1apdentreBa. — M.: [Ipocsernienue,
2010.

5. @usuka. "KoHCTpyKTOp" caMOCTOSATENbHBIX U KOHTPOJBHBIX paboT. 10—11 kmaccer:
nmocoOue st yuurenei oomeodpaszopar. yupexaenuii / C.M. Auapromeukus, A.C.
Cnyxaesckuil. — M.: [Ipocsenienue, 2010.

6. ®usuka. [loypounsie pazpabotku. 10 knacc: mocobue s 061meoopa3oBar.
opranuzarnuii / FO.A. CaypoB. — M.: IIpocBemenue, 2015.

7. ®usuka. [loypounsie pa3pabotku. 10 kiacc: mocoOue 1yt 061meodpa3onar.
opranu3aiuii: 6a3oBbeiii 1 yrayoi. ypoau / FO.A. CaypoB. — M.: IIpocBemenne, 2017.

3. ®usuka. 3agaunuk. 10—11 ki.: mocobue anst obmeodpaszoBar. yupexaenunii / A.Il.
PemvmkeBuu. — M.: [Ipoda, 2015.

4. Coopnuk 3amad o ¢pusmke: 10—11 xmacest / O.U. 'pomuieBa. — M.: U3naTenbcTBO
"Ox3amen", 2015.

5. TemaTuueckre KOHTPOJIbHBIE U CAaMOCTOsITeNIbHbBIE paboThl o (usuke. 10 kmacc / O.U.
I'pomueBa. — M.: U3narensctBo "Ox3amen”, 2012.



6. TemaTudecke KOHTPOJIBHBIE 1 CAMOCTOSITENIbHBIE paboThl o (usuke. 11 xkmacc / O.U.
I'pomnieBa. — M.: U3narenbcTBO "Ox3amen", 2012.

MU D®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETHU
HUHTEPHET
https://eds00.ru/2023/06/14/vse-materialy-biblioteki-czifrovogo-o/
https://resh.edu.ru/

1. Equnas komnekuus udpoBbIX 00pa3oBaTeIbHBIX PECYPCOB
http://school-collection.edu.ru/catalog/pupil/?subject=30

2. OTKpbITast PU3HKa
http://www.physics.ru/courses/op25part2/design/index.htm

3. I'azeta «1 ceHTAOps»: MaTepuaibl Mo (HU3NKE

http://1september.ru/

4. ®ectuBanp negarornyeckux uaen «OTKPBITHIA YPOK»
http://festival.1september.ru/

5. ®usuka.ru

http://www.fizika.ru

6. KM-mikona

http://www.km-school.ru/

7. DNEKTPOHHBIN YUeOHHUK

http://www.physbook.ru/

8. Camas Oonbiias s5ekTpoHHast Oubnuoreka Pynera. [lonck KHUT U KypHAJIOB
http://bookfi.org/

9. KomnsrorepHas yueOHas cpena «HTep(@KTUBHAS (HU3HKA»

COAEPKAHUME OBYYEHUSA
10 KJIACC
Pa3znen 1. ®u3nka u MeTOAbI HAYYHOI' 0 NO3HAHUS

®uznka — HayKka o npupoje. HayuHnsle MeTobl MO3HAHUS OKpYIKaromero mupa. Pons
HKCHEPUMEHTA U TEOPHH B MPOLIECCE MO3HAHMS TPUPOJIbI. DKCIIEPUMEHT B (DPU3HKE.

MonenupoBanue (U3MYECKUX SBIEHUH W TpolrieccoB. HaydHble THUIIOTE3HI.
duznyeckue 3aKOHbI U TEOpUU. [ paHUIIbl MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpuHIIMN
COOTBETCTBHUS.

Pone 1 mMecto ¢usuku B (pOopMHPOBaHMM COBPEMEHHON HAay4YHOW KapTHUHBI MHpa, B
MIPAKTUYECKOU EATEIIBHOCTH JIFOICH.

Jlemoncmpayuu

Amnazorossie U ITUGPOBBIE U3MEPUTENIBHBIE TPUOOPHI, KOMIIBIOTEPHBIC JATUNKH.

Pa3gen 2. MexaHuka

Tema 1. Kunemamuka

Mexaandeckoe aBMKeHHE. OTHOCHUTEIILHOCTh MEXaHWYEeCKoro asmkeHus. Cucrema
orcuéra. Tpaekropus.

[Tepemerienne, cKOpoCTh (CpeaHsisE CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U YCKOpPEHHUE
MaTepUaTbHON TOUKH, UX MPOSKIIUU HA OCH CUCTEeMbI koopAuHaT. CliokeHue nepeMenieHui
U CII0KEHHUE CKOPOCTEM.



PaBHOMEpHOE ¥  PAaBHOYCKOPEHHOE MpPSIMOJMHEWHOE JABIKEHHE. [ 'paduxu
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUs, MYTH W NEPEMEIICHUS MaTepHalIbHOU
TOYKH OT BPEMEHHU.

CBoOoaHoe majseHue. Y CKOpeHUEe CBOOOIHOTO MaICHUS.

KpuBonnueliHoe nBuxeHue. J[BMKEHHWE MATEpHUAIBHOM TOYKM II0 OKPYKHOCTH C
IIOCTOSIHHOM IO MOJYJIO0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAss cKopocTh. [lepuon u
yactoTta oOpaieHus. LleHTpocTpeMuTenbHOE YCKOPEHUE.

TexHuueckne yCTpPOWCTBA W NPAKTUYECKOE MPUMEHEHHE: CHUIAOMETpP, IBUKECHHE
CHapsJ0B, LIEMTHbIE U pEMEHHBIE NTEpEIaYn.

Jlemoncmpayuu

Mogens cHCTEMBI OTCYETA, WLIIOCTPAUMs KHHEMATHYECKUX XAPAKTEPUCTHK
JIBYKEHUS.

[IpeoOpazoBaHue NBIKEHUI C UCTIOIB30BAHUEM MTPOCTHIX MEXaHU3MOB.

[TameHne Ten B BO3AyXe U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmionenne nBukeHuss Tena, OpOLIEHHOrO TMOJA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

N3mepenune yckopeHus CBOOOTHOTO MMaJIEHUSI.

HanpaBnenne ckopocTy npu IBUKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomuol

N3yueHne HepaBHOMEPHOTO JIBHXKEHUS C LEJIbIO OMPEAEIICHHUS] MTHOBEHHON CKOPOCTH.

UccnenoBanne  COOTHOLICHWS  MEXKIYy  NyTAMH, HOPOWJACHHBIMH  TEJIOM 32
MOCJIEIOBATEIILHBIE PABHBIC MPOMEKYTKH BPEMEHU INPHU PAaBHOYCKOPEHHOM JIBUKECHHHU C
HA4YaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3ydenue nBuKEHUs apuKa B BI3KOM KUIKOCTH.

N3yyenue nBukeHus Tena, OpOIIeHHOr0 FTOPU30HTAIbBHO.

Tema 2. /lunamuxa

[Ipuamun otHocutensHOcTH ['anmunes. Ilepseiii 3axkoH Herotona. MueprumanbHbie
CHUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosunuu cwi. Btopoi 3akoH Herotona s
MarepuanbHOM TOYkH. Tpetuit 3akoH HproTOHA 1151 MaTepUAIBHBIX TOYEK.

3akoH BceMUpHOro Tsrorenus. Cuna tspkectu. [lepBas kocMudeckas CKOpPOCTb.

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

Tpenue. Buasl Tpenus (1mokos, CkoiabxeHus, kauenus ). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHHS CKONBXEHUST © cwia TpeHus 1okos. Kosddumument tpenus. Cuna
CONPOTHUBIICHUS TIPU JBM>KEHUHU TEJIa B )KUIKOCTH WM Ta3e.

[TocTynarenbHOe U BpalaTeabHOE JIBUKEHUE a0COIIOTHO TBEPIOTO TEa.

MOMEHT CuiIbl OTHOCUTENBHO OCH BpameHus. llnedo cuibl. YcinoBus paBHOBecHs
TBEPAOIO Tena.

TexHuueckrue ycTpONCTBa M MPAKTUUECKOE MPUMEHEHHUE: MOJIIUITHUKYU, JBUKECHUE
HWCKYCCTBEHHBIX CITYTHHKOB.

Llemoncmpayuu

SIBnenue nHepUuu.

CpaBHeHHE Macc B3aUMOJECHCTBYIOIINX TEN.

Bropoii 3akon Herorona.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTD CUJIbI YIIPYTOCTH OT JeOpMalIUH.



Hesecomocts. Bec tena npu yCKOPEHHOM NOABEME U 1a/ICHUU.

CpaBHeHUE CUJI TPEHUS TIOKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomuwl

N3yuenue nBukeHus OpyckKa 1o HaKJIOHHOM IMIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHII YIIPYTOCTH, BO3HUKAIOUIUX B MIPYKUHE U PE3UHOBOM
oOpasiie, OT ux aegopMaiiui.

HccenenoBanue ycnoBuil paBHOBECHS TBEPIOIO TEIA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3aKkonvl cCOXpaHeHUs 8 MexXaHuKe

Nmmynbe MatepuanbHOW TOUYKH (Te€da), CUCTEMBbl MaTepHAbHBIX TodeK. Mmmyinbe
CWJIBI M1 U3MEHEHUE UMITYJIbCa TeJla. 3aKOH COXPAaHEHUs UMITyJibca. PeakTUBHOE ABMKEHHE.

Pa6ota cuiabl. MOIIHOCTH CHUITBI.

Kuneruueckas sHeprust MarepuanbHON Touku. TeopeMa 00 U3MEHEHUN KHHETHYECKOM
JHEPTHH.

[lorenumaneHas sHeprus. lloTeHuumanbHas »Heprus ynpyro aedopMHUpPOBAHHOU
npyxunbl. [loTeHnmanbHas sHeprust Tena BOIU3HU MOBEPXHOCTH 3EMIIH.

[ToreHnuanbHble ¥ HENOTEHIMATbHBIE CHIIBL. CBsI3b pabOThl HEMOTEHIMAIBHBIX CUII C
W3MEHEHNEM MEXaHWYECKOW JHEPIruM CUCTEMBI TeJl. 3aKOH COXPAHEHHsS MEXaHWYECKOU
JHEPTHUH.

VYpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE INPHUMEHEHHE: BOJOMET, KOIED,
MIPYKUHHBINA ITHCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUSI UMITYJIbCA.

PeakTuBHOE OBMOKEHHE.

[lepexoa nmoTeHMANBHON YHEPTUU B KUHETUYECKYIO U OOPaTHO.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

N3yuyenune aOCONIOTHO HEYNPYToro yjaapa ¢ MOMOIIbIO JIBYX OJWHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBA3M pabOThI CHIIBI C U3MEHEHHEM MEXaHHYECKOM SHEpruM Teja Ha
IIpUMEpPE PACTSHKEHUS PE3UHOBOIO JKI'yTa.

Pasnen 3. MosiekyasipHast pu3nKa 1 TePMOAMHAMHUKA

Tema 1. Ocno6bt MONEKYNAPHO-KUHEMUYECKOL MeOpUU

OCHOBHBIE TOJIOXKEHHUSI MOJIEKYJSIPHO-KMHETUYECKOM TEOPHUM M HX OIBITHOE
o0ocHoBanue. bpoyHoBckoe — aBmxenue. Juddysus. Xapakrtep ABMKEHHS U
B3aMMOJICMCTBHS YacTUIl BelecTBa. MoJenu CTpoeHus ra3oB, )KUAKOCTEN U TBEPABIX TEI U
OOBSICHEHHE CBOICTB BeIIECTBa HAa OCHOBE 3THUX Mozeneil. Macca U pa3Mepbl MOJIEKYII.
KonnuectBo BemectBa. [locrossHrass ABoraapo.

TemnmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Monens wuneanbHoro rasza. OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KUHETUYECKOM
TEOpUU HUACATBHOTO ras3a. AOCOJIOTHAas TeMIeparypa Kak Mepa CpeJHEll KUHETHYECKOU
SHEPIUM TEIUIOBOrO JBM)KEHMS dvacTul rasza. Illkama temmeparyp KenbBuna. I'a3oBbie
3aKkoHbl. YpaBHeHue MengeneeBa—Knaneitpona. 3akoH JlanpToHa. HM3ompoueccsl B
UJEAJIbHOM Tra3e C IOCTOSHHBIM KOJIMYECTBOM BellecTBa. [ 'paduueckoe npeacTaBiieHUE
M30IIPOLIECCOB: U30TEPMA, U30X0pa, U300apa.

TexHuueckue ycTpoicTBa U IPAKTHUECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.



Llemoncmpayuu

OnpIThI, JOKAa3bIBAIONIME IHUCKPETHOE CTPOCHHE BellecTBa, (hoTorpaduu MOJIEKYII
OpPraHUYECKUX COCTUHEHUM.

OnpITel 0 AU GY3UN KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBUKEHHSI.

Mogens onbita lTepHa.

OnbIThI, T0Ka3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aUMO/IEHCTBHS.

Mopens, HIToCTpUpyoLas IPUPOLy JABJICHUS Ia3a Ha CTEHKHU COCY1a.

OMBITHL, WJUTIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS UAEATBHOTO Ta3a, U30IMPOIIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamophvie pabomol

Omnpenenenre mMaccbl BO3JyXa B KJIACCHOM KOMHATe€ HAa OCHOBE M3MepeHUi 00BbEMa
KOMHATBI, JaBJICHUS U TEMIIEpaTyphl BO3/1yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEK]ly TapaMEeTpaMu COCTOSIHUSI Pa3peKEHHOTO rasa.

Tema 2. Ocno6bvt mepmoounamuxu

TepmonnHamuueckas cucreMa. BHyTpeHHS dHEprus TEPMOAUHAMHUYECKON CHUCTEMBI
u crnocoObl €€ wu3MmeHeHus. KomumdectBo TemynoTsl u pabota. BHyTpeHHsst sHeprus
OJIHOATOMHOTO HJE€alIbHOTO Ta3a. Buabpl Temsonepenayu: TEIJIONPOBOJHOCTh, KOHBEKIUS,
M3JIy4eHue. Y AelbHas TEII0EMKOCTh BelecTBa. KomuecTBO TEIUIOTHI PU TEIIONEpeIaye.

[Tonsitne 06 apnabatHOM mpouecce. [lepBriif 3akoH TepMoauHaMuKu. IIpuMenenue
MEPBOr0 3aKOHAa TEPMOJMHAMUKHU K u3omporieccaM. ['paduyeckas uHTeprpetanusi paboThl
rasa.

BTtopoii 3akon TepmogunamMuku. HeodpatuMocTh MpoIieccoB B MPUPOJIE.

TeroBbie MamuHbl. [IpuHIMNBL JAeicTBUS TeruioBbIX MammuH. [IpeoOpa3zoBanus
SHEPruU B TEIUIOBBIX MamnHax. KoaQHuIMeHT mone3Horo NeiCTBUS TEIIOBOW MAIlUHBI.
Huxkn KapHo u ero kod(pUIMEHT MONE3HOrO JEHCTBHS. ODKOJOTUYECKHE TMPOOIEMBI
TEIUIOAPHEPTETHKU.

TexHnueckne ycTpOHCTBa M NPAKTUYECKOE NPUMEHEHHUE: JIBUraTellb BHYTPEHHEIrO
Cropanusi, ObITOBOM XOJOJUIbHUK, KOHIULIUOHED.

Jlemoncmpayuu

V3meHeHne BHYTpEHHEH SHEpruM Teja MPU COBEPIICHHUU padOThI: BBUIET MPOOKH M3
OYTBUIKH IO/ JEHCTBUEM CXKATOTO BO3/yXa, HarpeBaHue d¢upa B JaTYHHOU TpyOKe myTém
TpeHUs! (BUI€OA€MOHCTpPALIHS).

N3meHeHne BHyTpeHHEH sHepruu (TeMneparypbl) Tena Ipu Terionepeaaye.

OmnbIT o annabaTHOMY PACHIMPEHHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mopnenun mnapoBoil TypOMHBI, JBHUraTeisi BHYTPEHHETO CrOpaHus, pPEaKTHUBHOIO
JIBUTATETIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

N3mepenue yneabHON TEI0EMKOCTH.

Tema 3. Azpezammnvie cocmoanusn geujecmea. Pazosvie nepexoont

[TapooOpazoBanne u KoHaeHcanus. Vcmapenne u kuneHue. AOCOIIOTHas U
OTHOCUTEJIbHAS  BJIAXHOCTh  BO3Ayxa. Haceimenusld map. YaIenpHas — TemwioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATypPhl KUTICHUS OT JaBJICHHUS.

Tépnoe Tteno. Kpucrammmueckue u amopdubie Tena. AHU30TPONUS CBOWCTB
kpuctamioB. JKunkume  kpuctawuisl.  CoBpemMeHHble  Marepuansl. IlmaBieHue wu
KpUCTaJUIM3anuA. Y IedbHas TeIoTa miasneHus. CyOomumarnusi.

VYpaBHeHue TemoBoro OajgaHca.



TexHnuyeckne yCcTpOWCTBAa M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U TICUXPOMETD,
KaJOPUMETpP, TEXHOJOTHUH TOJNyYEHHUs] COBPEMEHHBIX MaTepHalioB, B TOM YHCIIE
HAaHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBIIIEHHBIX MAPOB.

Kumnenue npu NOHWKEHHOM JIaBJICHUU.

Cnioco0Ob1 U3MEpeHUs BIAKHOCTH.

Habmronenne HarpeBaHus U IJIaBJIEHUS KPUCTAIIMYECKOTO BEILIECTBA.

JleMOHCTpaIusi KpUCTAIIJIOB.

Yyenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3mepenue oTHOCUTENBHON BIIaKHOCTH BO3/1yXa.

Pa3znen 4. DiexkTpoauHammuka

Tema 1. dnexmpocmamuxa

DJNeKTpu3auus Tel. OJIEKTpUYECKUd 3apsid. JBa BHAa JJIEKTPUUECKHX 3apsiaoB.
[IpoBOHMKH, OMAIEKTPUKUA W TOJYINPOBOJHHKH. 3aKOH COXPAHECHUS AJIECKTPUYECKOTO
3apsna.

B3aumopeiicteue 3apsagoB. 3akoH Kynona. ToueyHbll 537€KTpUYECKUN  3apsii.
Onektpuyeckoe noisie. Hanmpsk€HHOCTH anekTpudeckoro mnodsa. [IpuHuun cyneprno3unuu
ANEKTPUYECKUX ToseH. JInHUKM HanpsHKEHHOCTH 3JIEKTPUUYECKOTO TOJIA.

PaGora cun »snekrpocratudyeckoro mois. [lorennuan. Pa3HocTh MOTEHIIMAOB.
[IpoBOomHMKM ©  JHMAJIEKTPUKKA B DJIEKTPOCTATHYECKOM moje. Jludnektpudeckas
MPOHUIIAEMOCTb.

DnekTpoéMkocTb. KoHleHcaTop. DIeKTpOEMKOCTh MJIOCKOT0 KOHAEHCATOpa. DHEpPrus
3apsKEHHOr0 KOHJIEHCATopa.

TexHruueckre yCcTpoMCTBa U MPAKTHYECKOE TPUMEHEHHUE: AIEKTPOCKOII, JIEKTPOMETP,

AIEKTPOCTATUYECKAS 3a11uTa, 3a3eMJIEHUE AIIEKTPONPUOOPOB, KOHJIEHCATOP,
KONMPOBAJIBHBIN anmnapar, CTPyUHbIN IPUHTED.
Jlemoncmpayuu

Y CTpoCTBO M NPUHIUT ACUCTBUS dJIEKTPOMETPA.

B3aumopeiicTBue Has3IEKTPU30BAHHBIX TEI.

DNEKTPUUECKOE NOJIE 3APSKEHHBIX TEIL.

[IpoBOAHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DnexTpocTaTu4ecKas 3aluTa.

JINDIIEKTPUKH B DJIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTb JJEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIONIaJAW IJIACTHH,
PacCTOSHUSA MEKly HUMHU U JUAJIEKTPUUECKON TPOHUIIAEMOCTH.

OHeprus 3apsAyKEHHOT0 KOHAEHCATOopA.

Yyenuueckuii sxcnepumenm, n1abopamopmwvie pabomuol

N3mepenue anekTpo€MKOCTH KOHIEHCATOPa.

Tema 2. llocmoannwiii 21ekmpuueckuit mox. Toxu ¢ paznuunvix cpedax

DONEKTPUYECKUI TOK. YCIIOBHS CYyIIECTBOBAHMS 3JIEKTPUUECKOro TOKa. MCTOYHMKH
Toka. Cuiia Toka. [IoCTOSHHBII TOK.

Hanpsixenne. 3akon Oma i1 ydacTKa LETH.

DneKTpuIecKoe COIIPOTHBIICHHUE. VY nenpHOE COIIPOTHBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, MapauIeIbHOE, CMEIIAHHOE COEUHEHNE TPOBOJHUKOB.



Pabora snextpuueckoro Toka. 3akoH J[xoyms—Jlenna. MoOITHOCTh 3JIEKTPUYECKOTO
TOKA.

DNEeKTpOABMKYIIasl CUJIa U BHYTPEHHEE CONPOTUBIICHNE UCTOUYHHKA TOKa. 3akoH Oma
JUTsl TIOJTHOM (3aMKHYTOM) anekTpudeckon renu. KopoTkoe 3ambikanue.

DONEeKTpOHHAs NPOBOAMMOCTb TBEPIABIX METAJIOB. 3aBHCHUMOCTH COIPOTHUBIICHUS
METAJUIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTD.

DneKkTpuUecKuil Tok B BakyyMme. CBOWCTBA 3EKTPOHHBIX ITyUKOB.

[TonynpoBoanuku. CoOCTBEHHass M NPHUMECHAs MPOBOAUMOCTH IOJIYNPOBOJIHUKOB.
CaoiicTBa p—n-niepexona. [lomynpoBoaHUKOBBIE TPUOOPHI.

DIEeKTpUYECKUI TOK B PacTBOpax M pacIjiaBaX AJIEKTPOJIUTOB. DIIEKTPOJIUTHYECKAS
JUCCOIMAIUA. DIIEKTPOIIHU3.

ONeKTpudecKuil TOK B raszax. CaMOCTOSTENBbHBIM M HECAMOCTOATEIBHBIA pa3psl.
Monnus. [Inazma.

TexHudeckne yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHUE: aMIIEPMETP, BOJBTMETP,
peocTar, MCTOYHHMKM TOKa, 3JEKTPOHArpEeBAaTENIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
puOOpPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBIN MO, TEPMUCTOPHI U (POTOPE3UCTOPHI,
MOJIYTIPOBOJHUKOBBIN JUO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKAa U HAPSKECHMUS.

3aBUCUMOCTb COINPOTUBJIEHUS LWJIWHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, IJIOIIAIN
IIONIEPEYHOr0 CEUYCHMS M MaTepHaIa.

CMenanHoe cOeIMHEHNE TPOBOAHUKOB.

[Ipsamoe  wm3MepeHne  INEKTpOABMXKYyIIen  cuibl.  KopoTrkoe — 3aMblkaHue
rajJbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb COTPOTHUBIIEHUSI METAJUIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

Hckposoli pa3psia ¥ IpOBOAUMOCTD BO31yXa.

OnHOCTOPOHHSS MPOBOAUMOCTD AUOJIA.

Yuenuueckuii sxcnepumenm, n1abopamophwie pabomuol

N3ydeHne cMEIIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne SIeKTpOABMKYIIEH CHIJIBI HCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

Hab6monenue snextpoiausa.

MexnpeaMeTHbie CBA3H

N3yuenune kypca ¢usuku 6a3oBoro ypoBHsa B 10 kiacce ocylIecTBISETCS C YYETOM
COJIepXKaTeIbHBIX MEXIPEIMETHBIX CBSI3€d C KypcaMu MaTeMaTHUKH, OWOJIOTHH, XUMUHU,
reorpaduu ¥ TEXHOJIOTHUH.

Meorxcnpeomemmvie nowsmusi, CBI3aHHBIE C U3YYEHHUEM METOJOB Hay4YHOI'O MO3HAHUS:
SBJICHUE, HAYYHbIH (akT, runoresa, pusmyeckas BeJUYMHA, 3aKOH, TEOPHS, HAONIOJCHHE,
JKCIEPUMEHT, MOJIETMPOBAHUE, MOJIEIIb, N3MEPEHUE.

Mamemamuka: pelieHHe CHUCTEMbl YpaBHEHUH, nWHEWHass (QyHKIus, mapadoa,
runepboiyia, ux rpaduKd U CBOMCTBA, TPUTOHOMETpUYECKHE (YHKIHMU: CHUHYC, KOCHUHYC,
TAQHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO, BEKTOPBI U UX MPOECKIINH
Ha OCH KOOPJIMHAT, CJI0KECHUE BEKTOPOB.

Buonoeus: mexaHmdeckoe [BIKEHHE B JKUBOW mpupone, aupdysus, ocMmoc,
TEIUIOOOMEH JKHMBBIX OpPraHU3MOB (BUABI TEIUIONEpPEAaud, TEIIOBOE pPaBHOBECHE),
ANIEKTPUUYECKUE SIBJICHUS B )KUBOU IPUPOJIE.



Xumus: IOUCKPETHOE CTPOCHHME BELIECTBA, CTPOCHHE aTOMOB M MOJEKYJ, MOJb
BEIIECTBA, MOJISIpHAs Macca, TEIUIOBbIE CBOMCTBA TBEPJIBIX TEJ, >KUIKOCTEH U Ta3o0B,
JIEKTPUUECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJIUTHYECKAs TUCCOLUAIINS, FaIbBAHUKA.

lI'eoepagpus: BIaXXHOCTH BO3/1yXa, BETPBL, 0APOMETP, TEPMOMETP.

Texnonocusa: npeoOpa3OBaHHE [BHKEHHI C HCIOJIB30BAHUEM MEXAHHU3MOB, YYET
TPEHHUsI B TEXHUKE, TOAIIUITHUKH, HUCIIO0JIb30BAaHUE 3aKOHA COXPAHEHUS UMITYJIbCa B TEXHUKE
(pakera, BOAOMET W Jpyrue), JBHUraTelb BHYTPEHHETO CrOpaHMs, MapoBas TypOuHa,
OBITOBOM XOJIOJUJIBHUK, KOHIUIIMOHEP, TEXHOJIOIMH MOJTYYEHUS! COBPEMEHHBIX MATEPUATIOB,
B TOM 4YHCIIE HAHOMAaTepUAJIOB, U HAHOTEXHOJOTUH, 3JIEKTPOCTATUUECKas 3alluTa,
3a3eMJICHHE 3JIEKTPONpPUOOPOB, KCEPOKC, CTPYHHBIM INPHUHTEP, 3JEKTpOHArpeBaTelbHbIE
pUOOPBHI, JIEKTPOOCBETUTEIbHBIE TPUOOPHI, raJbBaHUKA.

11 KUIACC

Pa3zpnen 4. DiexkTpoauHammuka

Tema 3. Maznummnoe nojie. INeKMPOMACHUMHAA UHOYKUUS

[ToctosiHHBIE MarHuThl. B3auMojielicTBHE MOCTOSHHBIX MarHUTOB. MarHuTHOE MoJie.
Bekrtop MarnutHOM wWHAYKIMH. [IpUHUIMN Cynepno3uiyMy MAarHUTHBIX Tojded. JIuHum
MAarHUTHOM WHAyKIuHA. KapTuHa JMHUA MarHUTHOM HWHAYKUHUH TOJISI TOCTOSTHHBIX
MarHuTOB.

MarsauTHo€ 10Jie MPOBOJIHUKA C TOKOM. KapTuHa JTUHUI UHAYKIUA MAarHUTHOTO TOJIs
JUTMHHOTO TIPSIMOTO TPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOIO IPOBOJHUKA, KATYIIKH C
TokoM. OnbIT Dpcrena. BzaumoieiicTBre NPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBiieHHE. J[BH)KEHHE 3apsOKEeHHOW YacTHIBI B
OJIHOPOAHOM MarHUTHOM mosie. PaGota cuisl JlopeHna.

SIBrieHME SJIEKTPOMAarHUTHOM HMHAYKUMHU. [IOTOK BekTOpa MarHMTHOW WHIYKIHWH.
DIIEKTPOABMIKYIIAS CUJIa MHIYKIIMU. 3aKOH JIEKTPOMAarHuTHOU UHAYKIMK Dapajes.

BuxpeBoe anekTpuyeckoe mnoje. DNEKTPOABHKYIINAs CUJIa UHIYKIIUKA B MPOBOJHUKE,
JBHOKYILEMCS IMOCTYMATEIBHO B OJJTHOPOJJHOM MAarHUTHOM TIOJIE.

[IpaBuno Jlenna.

NHayKTUBHOCTD. SIBIEHHE CAMOMHIYKIIMU. DIEKTPOABIKYIIAS CHUIa CAMOUHIYKIIMH.

DHEpPrusi MarHUTHOTO MOJIsI KATyIIKA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckne yCTPOMCTBA M NPAKTHYECKOE IPUMEHEHHE: MOCTOSHHBIE MAarHUTBHI,
3JIEKTPOMArHUTHI, 3JEKTPOJBUTATENb, YCKOPUTEIN JIEMEHTAPHBIX YaCTHIL], WHAYKUWOHHAS
MeYb.

Llemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHUE SJIEKTPOHHOTO IMyYKa MAarHUTHBIM TTOJIEM.

JIMHUM MHIYKIIMM MarHUTHOTO TOJIS.

B3anmogericTBue 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JeiictBue cuibl JIOpeH1Ia HAa MOHBI AJIEKTPOJIUTA.

SIBIIEHME DNEKTPOMATHUTHON MHIYKIUH.

IIpaBuiio Jlenna.



3aBUCUMOCTb  JJIGKTPOJBIDKYILIEH CHJIBI HMHAYKIMU OT CKOPOCTH W3MEHEHHS
MarHUTHOTO MTOTOKA.

SIBneHne cCaMOMHIYKILINH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomuwl

N3yueHne MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue neicTBUS NOCTOSSHHOTO MarHUTa Ha paMKy C TOKOM.

UccnenoBanue sABICHUS AIEKTPOMArHUTHOW UHIYKIIUH.

Paspnen S. KoneOaHusi ¥ BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUmMHble KOAEOAHUSA

Konebarenpnas cucrema. CBoOOAHBIE MeXaHWYecKue Koliebanus. ['apmMoHHMueckue
koneOanud. Ilepuon, wactora, amrumtyaa u ¢asza kojeOanuid. [IpyKUHHBIA MasTHUK.
MatemaTH4eckiii MasTHUK. YpaBHEHHE TapMOHMUYECKHX Kojebanmii. [IpeBpaiienue
SHEPTUU MPU TAPMOHUYECKUX KOJICOaAHUSX.

Konebatenpubiii koHTYp. CBOOOAHBIE JIEKTPOMATHUTHBIE KOJIEOAHUSI B HJI€AIbHOM
KoJie0aTeIbHOM KOHTYpe. AHAJIOTHUA MEXAYy MEXaHUYECKUMU M DJIEKTPOMATrHUTHBIMU
konebanusmu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUS DSHEPIMM B  HUICATHHOM
KoJeb6aTeTbHOM KOHTYPE.

[IpencraBnenne o 3aryxalomux KojdeOaHUAX. BBIHYXICHHBIE MEXaHUYECKUE
kosebanus. Pesonanc. BeIHYKIeHHBIE AIEKTPOMArHUTHBIE KOJIEOaHUS.

[lepemennblii TOk. CHHYCOUJAIbHBIA MEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOTO
TOKAa. AMIUTATYTHOE U IEVCTBYIOIIEE 3HAYEHNE CHIIbI TOKA U HANPSHKEHUS.

Tpauchopmarop. [IpousBoacTBo, nepenaya u NoTpedIeHUE >MEKTPUUECKON IHEPTUN.
DKOJIOTMYECKHUE PHUCKH TpPU MPOU3BOJCTBE 3JIEKTPO3HEpruu. KynbTypa HCHoIb30BaHUs
3JIEKTPOIHEPTUH B ITIOBCEAHEBHOM )KU3HM.

TexHuueckne yCTpoOHCTBA W NPAKTUYECKOE ITPUMEHEHHME: DJIEKTPUUYECKUH 3BOHOK,
TE€HepaTop NEPEMEHHOTO TOKA, JIMHUU 3JIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanne  mapamMeTpoB — Kojie0aTeabHONW  cUCTeMbl  (IPYKUHHBIA WU
MaTeMaTHYECKUN MasITHUK).

Habmronenue 3aryxaronux KojaeOaHui.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJICOAHUH.

Hab6monenue pezonanca.

CBoOOaHBIE 3JIEKTPOMArHUTHBIE KOJIECOaHUSI.

OcuuninorpaMmbl  (3aBUCUMOCTH  CHJIBI TOKA W HAMpPSHKEHUS OT BPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJIOaHUH.

Pe3onaHc npu nmociie1oBaTeIbHOM COSIMHEHUN PE3UCTOPA, KATYIIKH UHAYKTUBHOCTH
Y KOHJEHCATopa.

Mopenb TMHAN 3TEKTpoINepeaauH.

Yyenuueckuii sxcnepumenm, 1abopamopmwvie pabomuol

HccnenoBanne 3aBUCHUMOCTH TEPUOIAa MaJbIX KOJIOaHWI Tpy3a Ha HUTH OT JIJTMHBI
HUTHU U MacChl Tpy3a.

HccnenoBanne nepeMEHHOTO TOKAa B ILENM W3 IOCJIEAOBATENBHO COEIUHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbLE 60IHbL



MexaHnuueckue  BOJIHBI, ycinoBusi  pacupoctpaHeHus. llepuoa.  Ckopoctb
pacnpocTpaHeHus U JUIMHA BOJHbI. [lonepeunslie u npononsHble BoaHbl. VHTEphepeHuus u
IU(pakiys MEXaHH4eCKUX BOJIH.

3Byk. CkopocTsk 3ByKa. ' pomkocTh 3Byka. Beicota ToHa. TeMOp 3ByKa.

DONEeKTpPOMAarHUTHbIE BOJHBL. YCJOBHSL U3JIYyYEHHUS BJIEKTPOMAarHUTHBIX  BOJIH.
B3aumuas opuentanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBolicTBa
ANIEKTPOMAarHUTHBIX ~ BOJH: OTPAKE€HUE, NPEJIOMIIEHUE, MoJsapu3aunus, Audpakuus,
uHTepdepenunsa. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkaya JIEKTPOMarHuTHBIX BOJIH. IIpUMEeHEHNE 2J€KTPOMAarHUTHBIX BOJIH B TEXHUKE
U OBITY.

[TpuHIUIIBI paguoCBsI3K U TeneBUaeHUA. Pagnonokanus.

DIIEKTPOMAarHuTHOE 3arpsA3HEHUE OKPYKAOIIEN CPEIBI.

TexHnueckue  yCTpOMCTBA W IPAKTUYECKOE  INPUMEHEHUE:  MY3bIKaJbHbIE
WHCTPYMEHTHI, yJIbTPa3ByKOBas JMAarHoCTHKAa B TEXHUKE W MEIWLMHE, pajap,
paguonpuéMHUK, TeIeBU30p, aHTeHHa, TenedoH, CBY-neusb.

Jlemoncmpayuu

OO0pa3oBaHMe U pacIPOCTPAHEHHE MONEPEUHBIX U MPOJIOIBHBIX BOJIH.

Konebmromeecs Teno Kak HICTOYHUK 3BYKa.

HaGmonenue otpaxeHust ¥ NpeJoMIICHUSI MEXaHUYECKUX BOJIH.

Habmonenne natepdepeHuny u 1udpakuyl MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenue cBsi3M TPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIUTYAOM M 4acTOTOU
KoJieOaHMii.

HccnenoBanue CBOMCTB DJIEKTPOMArHUTHBIX BOJIH:  OTPAKEHHE, IIPEIIOMIICHUE,
noJigspu3anus, AU paxkuus, HHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonuHelHOE pacnpoCTpaHEHUE CBETA B OJHOPOIHOMU
cpene. JIyud cBera. ToUeUHBIN UCTOYHUK CBETA.

OTtpaxkeHue cBeTta. 3aKOHBI OTpaxkeHUs cBeTa. [locTpoeHne n3o0paxkeHuil B MIOCKOM
3epKae.

[Ipenomnenue cBeta. 3aKOHBI MpeNOMIIECHUS cBeTa. AOCONIOTHBIM TMOKa3aTeb
npenomiieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenpHplil yron nojJHOro BHYTPEHHETO
OTpPaKEHUS.

Hucnepcus cera. CliokHbIH cocTaB 6enoro csera. LBerT.

Cobuparomiue U pacceuBarolye JHUH3bL. ToHKas auH3a. POKYCHOE paccTOsHUE U
onThYeckas cuia TOHKOM JuH3bl. [locTpoeHune wu3o0pakeHuit B coOHWparomux U
paccenBaromux JMH3ax. @opMyiia TOHKOU JIMH3BL. Y BEJIMYECHUE, 1aBAEMOE JIMH30MU.

[Ipenenpr MPpUMEHUMOCTH T€OMETPUUYECKON ONITHUKH.

Bonnosass onrtuka. Mutepdepenuus cBera. KorepeHTHble HCTOYHHUKHU. Y CIOBHS
HaOJIIOICHUST MaKCUMYMOB W MHUHUMYMOB B HUHTep(EpEeHIMOHHOW KapTUHE OT JABYX
CHH(]a3HBIX KOTEPEHTHBIX HCTOYHHKOB.

Hudpaxkuus ceta. JudpakiuvonHas pemérka. YciaoBue HaONIOACHUS TJIABHBIX
MaKCHUMYMOB IIPH MaJI€HUU MOHOXPOMATHYECKOTO CBETa Ha TUPPAKLIUOHHYIO PEHIETKY.

[Tonspuzanus ceera.

Texaudeckue ycTpoiicTBa W MPAKTUYECKOE MPUMEHEHHUE: OYKH, Jyma, (oToammapar,
INPOEKIMOHHBIM ammapar, MHKPOCKOII, TEJIECKOIl, BOJOKOHHAs ONTHKA, AU(PaKIUOHHASA
pemeTKa, MoJsIpou.



Llemoncmpayuu

[IpsimonuHeliHOe pacrpocTpaHEeHUE, OTpakeHHe U IpelomiieHne ceeta. OnTuueckue
PUOOPHI.

[losnHOE BHYTpeHHee oTpaxkeHne. Moieab CBETOBOIA.

WccnenoBanue cBOMCTB N300paKeHU B JIMH3aX.

Monenu MHUKpOCKOIIa, TEJIECKOIIA.

HabGmonenue unrepdepeniiuu ceera.

HaGmonenue nudpaknuu ceera.

Hab6mronenue nucnepcun cBera.

[Tonydenue criekTpa ¢ TOMOIIbIO PU3MBI.

[TonydyeHnue criekTpa ¢ TOMOIIbIO AUPPAKITUOHHON PEILIETKH.

HaGmonenue nonspuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamophule pabomul

N3mepenune nokazarens NpeaoMIIeHUs CTEKJIA.

UccnenoBanue cBOMCTB N300paKeHH B IMH3aX.

Hab6mronenue nucnepcun cBera.

Pa3znen 6. OcHOBBI crIeHAJIbHOM TEOPUU OTHOCUTEJIBHOCTH

['paHuLIBl MPUMEHUMOCTH KJIACCHYECKOW MeXaHUKU. [locTynaTel cienuaibHON TEOpUr
OTHOCUTEJIBHOCTH: HMHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBE€Ta B BaKyyMe, IPUHLIMI
OTHOCHUTEIBbHOCTH DUHIITCHHA.

OTHOCHTENBHOCTDh OJTHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHH U COKPAILCHUE JJIMHBI.

DHeprusi U UMITYJIbC PEJISITUBUCTCKON YaCTHLIBIL.

CBsI3b MaCChI C DHEPTUEN U UMITYJILCOM PEISATUBHUCTCKON YACTUIIBI. DHEPTHUS MOKOSI.

Pasznen 7. KBantoBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®oronsl. @opmyna Ilnanka cBsizu sHepruu (POTOHA C €ro YacTOTOM. DHEprus u
UMITyJIbC (poTOHA.

OtkpeiTue u uccinenoBanue ¢orodpdexra. Onpitel A. I'. CroneroBa. 3aKOHBI
dotorddexra. VYpaBuenne DitHmTeriHa st dortorddekra. «Kpacnas rpaHuia»
dhoToaddekra.

JaBnenue ceeta. OneiTel I1. H. JIeGenena.

XUMHYECKOE JICHCTBHUE CBETA.

TexHuuyeckue ycTpolicTBa U MPAKTUYECKOE MPUMEHEHUE: POTOAIEMEHT, POTOAATUHK,
conHeyHas 0aTapesi, CBETOAHO,.

Jlemoncmpayuu

®otodrddeKT Ha yCTaHOBKE ¢ IMHKOBOM TUTACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (HoTOd(deKTa.

CBeTono .

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. Ombitel Pesepdopna mo paccesHHMIO o -YacTHIL
[Tnanerapuas monenb atoma. [loctynatel bopa. M3nyuenue u nornomeHue GpoToHOB Mpu
MepEeX0/ie aToMa C OJHOrO0 YPOBHsI 3HEpruM Ha apyroi. Bunel cnektpoB. CriekTp ypoBHEN
SHEPruu aTOMa BOAOPO/Ia.



BonnoBeie cBouctBa wactun. Bomnel ne  bpoia.  KopmyckymnsipHO-BOJTHOBOM
Ty aJIU3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3ITyUYCHHE.

TexHudeckne yCTpOHCTBA M IPAKTHYECKOE IPUMEHEHME: CIEKTPAJIbHBIM aHAINA3
(cexkTpockoIt), Jiazep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pesepdopra.

Onpenenenue JIMHBI BOJIHBI JIa3epa.

Habmronenne nuHeivaThIX CIEKTPOB U3TyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomuol

HaOmroienue nuHeiyaToro crekTpa.

Tema 3. Amomnoe aopo

OKCIIEpPUMEHTHI,  JOKa3bIBAIOIIUME  CJIOXKHOCTh  CcTpoeHus  sapa.  OTkpsiTue
paanoaktuBHocTU. OmnbiTel Pe3zepdopna mo ompeaeneHuio coctaBa paadOaKTHBHOIO
uznydenusa. CoiicTBa anb(da-, Oera-, raMMa-u3nydeHus. BnusHue pagnoakTUBHOCTH Ha
YKUBBIE€ OPTaHU3MBI.

OTtkpriTHE npoTOHA U HeWTpoHa. Hykimonnas monens sapa I'eiizenOepra—lBanenko.
3apsn sapa. MaccoBoe uncio aapa. M3o0Tonsl.

Anbda-pacniaji. DJIEKTPOHHBIM ¥ TMO3UTPOHHBIA OeTa-pacmai. [amma-uzmyueHue.
3aKOH pPaJIMOAKTUBHOIO pacrajia.

DOHeprus CBsI3U HYKJIOHOB B sifjpe. SnepHsle cuibl. JledekT maccsl sapa.

S nepubie peakuuu. JleaeHUe U CUHTE3 AA€Ep.

SAnepusiii peaktop. Tepmosaepusiii cuntes3. [IpoOiemMbl U TEPCIEKTHBBI SACPHOM
SHEPTeTUKU. DKOJIOTMYECKHUE ACTIEKTHI SIACPHON SHEPTETUKH.

OneMeHTapHbIe YacTULbl. OTKPBITHE MO3UTPOHA.

Metozap! HAOMIOAEHUS U PETUCTPALIUU HJIEMEHTAPHBIX YACTHII.

dyHIaMeHTaIbHbIE B3aUMOJIeHCTBUS. EAMHCTBO (hM3UUECKON KapTUHBI MUpa.

TexHuueckne yCTpoWCTBA M NPAKTUYECKOE IPUMEHEHHE: JIO03UMETp, Kamepa
Bunbcona, snepHbiii peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOIIUX YACTHULI.

Yyenuueckuii sxcnepumenm, n1abopamopmwie pabomuol

HccnenoBanue TpekoB 4acTull (110 rOTOBBIM (hoTorpadusim).

Pasnen 8. DiieMeHTHI aCTPOHOMHUM U ACTPO(PU3UKH

Otanbl pa3BUTHS acTpoHOMHUHU. [IpukiiamHOE W MHUPOBO33PEHUECKOE 3HAYCHHUE
ACTPOHOMHUH.

Bun 3Bé3aH0T0 HEOa. Co3BE3 115, IPKHE 3BE3bI, TTIAHETHI, UX BUIUMOE JIBIKCHHE.

ComHeuHas cucTema.

Connue. Conneunast akTuBHOCTb. VcTounuk sHeprun ConHua u 3BE3M. 3BE3MbI, UX
OCHOBHBIE XapaKTEPUCTUKHU. [[narpamma «CIEeKTpaldbHBIM KJIACC — CBETUMOCTBY». 3BE3[BI
IJIaBHOM TOCJIEJOBATSILHOCTH. 3aBUCUMOCTh «Macca — CBETHMOCTBLY» JJIs 3BE3]] T'JIaBHOM
nocje0BaTeIbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHBIE MPEICTABICHHUS O
MPOUCXOXKACHUU U 3BoMtoLUK COJIHIIA U 3BE3/. DTalbl )KU3HU 3BE3I.

Muneunsiii [Iyts — Hama [Nanaktuka. [lonoxxenue u npmxenue Connua B [Manaktuke.
Tunsl ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHbIE IBIPHI B SiApax TAUTAKTHK.



Bcenennas. Paciimpenne Beenennoii. 3akon Xa60ma. Paz6eranue ramaktuk. Teopust
Bonpmioro B3peiBa. PenukToBOE U3nydeHue.

MacmtabHas cTpykTypa Beenennoil. MeTaranakTuka.

Hepeménnplie nmpo0OieMbl aCTPOHOMUM.

Yuenuueckue nabniooenus

HabGmionenuss HEBOOPYXKEHHBIM TJIa30M € HUCIHOJIB30BAHMEM  KOMIIBIOTEPHBIX
NPWIOKEHUH I ONpEJENICHUs MOJIOKEHHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO AaTy:
OCHOBHbIE c03Be31us1 CEeBEpHOTo MOMYIIApHs U SIPKUE 3BE3/IBI.

Hab6monenus B Teneckon Jlynsl, utanet, Mieunoro IlyTu.

O6o0mariee NOBTOpeHNE

Ponp pusuku u acTpoHOMHUM B SKOHOMHYECKOH, TEXHOJOTHMYECKOH, COIMAIbHON WU
THYECKOU cdepax AEsTENIbHOCTH YelIOBEKa, pojib U MECTO (PU3MKM U aCTPOHOMHH B
COBPEMEHHON HAay4yHOW KapTHHE MHpa, poib (Qundeckoil Teopun B (HOPMHUPOBAHUU
MpeacTaBiIeHu 0 (PU3NUYECKON KapTHHE MUpPA, MECTO (PU3NYECKON KapTUHBI MUpPaA B 001IEM
PSAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTABICHUN O IPUPOJIE.

MexnpeamMeTHbIe CBA3U

Nzyuenune kypca ¢usuku 6a3oBoro ypoBHsa B 11 kiacce ocymiecTBiseTcs ¢ y4EToM
COJIEP’KATEIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcamMu MaTeMaTHK{, OMOJOTHHU, XUMHH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemuvie nowsimusi, CBSI3aHHBIE ¢ U3YYEHHEM METOJ/IOB HAyYHOTO MO3HAHMS:
SBJICHUE, HAY4YHbIH (akT, runoresa, (pusmyeckas BEJIUYMHA, 3aKOH, TEOPHs, HAOIIOJCHHE,
JKCIEPUMEHT, MOJICIUPOBAHUE, MOJEIIb, N3MEPEHUE.

Mamemamuxka: pelieHue CUCTEMbl YpPaBHEHHM, TPUTOHOMETPUYECKHE (QYHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPBI
U UX MPOEKIMM HA OCH KOOPJMHAT, CIOXEHHUE BEKTOPOB, IMPOU3BOIHBIE 3JIEMEHTAPHBIX
(GyHKUMH, TPU3HAKU MOAO0OUS TPEYrOJIbHUKOB, ONPEEICHUE TUIONIAAN TUIOCKUX QUTyp U
00BEMa Tell.

buonozus: >nekrpuyeckue ABJIEHUS B )KUBOW Mpupoje, KonedaTeabHble TBUKEHUS B
KUBOM IpUpoJie, ONTHYECKHUE SBJICHUS B KUBOM MpPHUPOJE, NEHCTBUE paAvallii Ha >KUBBIE
OpraHHU3MBI.

Xumus: CTpOEHME aTOMOB M MOJIEKYJ, KPUCTAJNIMYECKass CTPYKTypa TBEPIABIX TEll,
MEXaHU3Mbl 00pa30BaHUs KPUCTAIUITMUECKON PEIIETKH, CIIEKTPATbHBIA aHAIM3.

l'eocpaghusi: MarHUTHBIE TONIOCA 3€MJIM, 3aJeKM MArHUTHBIX Py, (oTochEéMka
36MHOM MOBEPXHOCTH, IIPEACKA3aHUE 3EMIICTPSCCHUM.

Texnonocusa: ~ AVMHUM ~ DJIEKTPONEpenad,  TEHEpaTop  INEPEMEHHOro  TOKa,
JJIEKTPOJIBUTaTENlb, UHAYKIMOHHASA TN€4b, pajap, pagiuoONpHUEMHUK, TEIEBU30p, AHTECHHA,
tenepon, CBYU-neus, NpoeKIIMOHHBIN anmapar, BOJIOKOHHAsI ONITUKA, COJTHEUHas OaTapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS INTPOI'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenue yue6HOTrO npeamera « Pu3nuka» Ha YPOBHE CpPeHEro o01ero oopa3zoBaHus
(0a30BBINi  ypOBEHB) [JOKHO OOECHEeYNTh MJOCTIKEHHE CIEAYIOIUX JMYHOCTHBIX,
METaIpeIMETHBIX U IIPEIMETHBIX 00pa30BaTEIbHbIX PE3YJILTATOB.

JIMYHOCTHBIE PE3YJIBTATBI



JIMdHOCTHBIE PE3yNbTAaThl OCBOCHUS Yy4eOHOro mpenmera «DU3NKay) TOIKHBI
OoTpakaTb ~ TOTOBHOCTH M CIIOCOOHOCTh  OOYyYalolIUXCsi  PYKOBOJCTBOBATHCS
chopMUPOBaHHOW BHYTpPEHHEH MO3UIIMEN JTUYHOCTH, CUCTEMON IIEHHOCTHBIX OPHUEHTAIIUMH,
MO3UTUBHBIX BHYTPEHHHX YOEXKICHHA, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM
pOCCHIiCKOTO OOIIEeCTBa, paCHIMpPEHUE >KU3HEHHOTO OTbITa W ONBITA JCATCILHOCTH B
IpoIecCe pean3allii OCHOBHBIX HANpPABICHUM BOCIHUTATEIBLHOW IESTENILHOCTH, B TOM
YHCIIC B YACTH:

1) rpa:xIaHCKOr0 BOCIIUTAHUA:

chOpMUPOBAHHOCTh TPAXKAAHCKOM TMO3UIUU OO0yYarolmerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'0 WIEHA POCCUIMCKOTO 00IEeCTBA;

MPUHSITHE TPaIUITHOHHBIX 00IIeYeTI0OBEYeCKIX TYMaHUCTHYECKHUX u
JIEMOKPAaTUYECKUX TICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESTEIHLHOCTh B HHTEpECaX IPakIaHCKOro OOIIeCTBa,
Y4acTBOBATh B CAMOYTPABIICHUU B 00pa30BaTEIbHON OpraHU3aIlNN;

YMEHHUE B3aWMOJICHCTBOBATh C COIMAIBHBIMA HHCTUTYTAMH B COOTBETCTBHUU C HX
GYHKIMSAMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTapHON M BOJIOHTEPCKOMN JESTEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIMTAHUSI:

c(OpMHUPOBAHHOCTb POCCUMCKON IPaKIaHCKON UIEHTUYHOCTH, TaTPUOTU3MA;

[IEHHOCTHOE OTHOIIEHUE K TOCYAApCTBEHHBIM CHUMBOJIaM, JOCTHXKEHUSM POCCUMCKUX
y4€HBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSI:

c(hOpMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBE/ICHNUS,

CIIOCOOHOCTh  OIICHMBATh CHUTYyalli0 W TPUHUMATh OCO3HAHHBIC PEIICHUs,
OPUEHTHUPYSACh HAa MOPAIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCJIC B
JESITEIIbHOCTHA YUYEHOTO;

OCO3HAaHME JJMYHOTO BKJIaJIa B IOCTPOCHHUE YCTOMYUBOTO OYIyIIEro;

4) 3CTeTHYECKOr0 BOCTIMTAHUSI:

ACTETHYECKOE OTHOIICHHE K MHpPY, BKIIOYas OSCTETUKY HAYYHOTO TBOPYECTBA,
npucyniero Gpu3nuecKon HayKe;

5) TpynoBOro BociMTAHUS:

WHTEpPEC K Pa3IMUHBIM chepaM MpoPECCHOHATBLHON IEATSIBHOCTH, B TOM YHCIIC
CBS3aHHBIM C (PU3WKOW W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp OymymIei
npodeccun U peanu3oBhIBaTh COOCTBEHHBIE )KU3HEHHBIC TIJIAHbL;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO M caMOOOpa30BaHUIO B 00JIaCTH (PUBUKHU
Ha TPOTSKCHUU BCCH JKHU3HMU;

6) 3K0JI0rHYeCKOro BOCIIUTAHHUS:

c(hOpMUPOBAHHOCTH JKOJIOTUYECKON KYJIbTYPBI, OCO3HAHUE TJIOOATLHOTO XapakTepa
9KOJIOTHYECKHUX MPOOIIeM;

IJIAHUPOBAHUE U OCYILECTBJICHUE JECUCTBUN B OKPYKAIOIIEH Cpelle Ha OCHOBE 3HAHUSA
LEJIEW YCTOMYMBOTO PA3BUTHS YEIOBEUECTBA;

pacIIMpeHue OMbITa JCATSIBHOCTH DKOJIOTHUECKOW HAIPaBICHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUH 110 (PU3HUKE;

7) IEHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3NYECKON HAYKH;



OCO3HAHUE IIEHHOCTHM HAyYHOW JAESTEIbHOCTH, FOTOBHOCTh B MPOIECCE H3YUYEHUS
(U3HKY OCYIIECTBIIATH MPOCKTHYIO M HUCCIIEOBATENbCKYIO 1EATeTbHOCTh MHUBUTyAIbHO U
B TpymIie.

METAINIPEJAMETHBIE PE3YJIBTATDBI

IMo3HaBaTe/IbHbIE YHHBEPCAJbHbBIE YUeOHBIE AeliCTBUS
ba3oBbie JJornyeckue JaeicTBUs:

CaMOCTOSITEIPHO (POPMYJIMPOBATH U AKTYaIM3HPOBATH MPOOJIEMy, pacCMaTpUBaTh €€
BCECTOPOHHE;

OTIPEICIIATD LIEIH ICITeIbHOCTH, 33/1aBaTh MapaMeTPhl M KPUTEPUHU UX TOCTHIKCHUS;

BBISIBIISITh 3aKOHOMEPHOCTH M TPOTHBOPEYHS B PacCMaTPUBACMBIX (DU3UUIECKUX
SIBJICHUSAX

pa3pabaTbiBaTh IUTAH pEIICHHS MpPOOJeMbl ¢ YYETOM aHalM3a HMEIOIUXCS
MaTepHaJIbHBIX U HEMATECPHAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBHI B JESATEIBHOCTh, OIICHUBATH COOTBETCTBUE PE3YJIbTATOB IIEISIM,
OILICHMBATh PUCKH ITOCIICICTBUN JCATCIBHOCTH;

KOOPJIMHUPOBATh M BBIOJHATH PAabOTy B YCJIOBHSX PEaJbHOr0, BUPTYaJIbHOTO M
KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BHBaTh KPEATHBHOE MBIIIJICHUE TIPU PEIICHUN KU3HEHHBIX MTPOOIIEM.
ba3oBbie uccienoBarebLCKUe AeliCTBUS.

BJIaJIeTh HAYYHOW TEPMUHOJIOTHEH, KIIIOUEBBIMU MOHATHAMHU U METOIaMU (PH3UUECKOM
HayKU;

BIIQJIETh HaBBIKAMU YYEOHO-HCCIEIOBATEILCKOW M TPOSKTHOW JEATECIbHOCTH B
obnact (pU3MKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY ITOMCKY METOJIOB
penieHus 3a1a4 GU3HIECKOT0 COICPIKAHMSI, IPUMEHEHUIO Pa3IMYHBIX METO/I0B MTO3HAHUS;

BJIAJICTh BUJIAMH JICATEIHHOCTH TIO MOJTYYCHUIO HOBOTO 3HAHUS, €TI0 MHTEPIIPETAIIHH,
nmpeoOpa3oBaHUI0 M MPUMEHECHHIO B Pa3lIMYHBIX YUEOHBIX CHUTYyaIUsAX, B TOM YHCIIC TIPH
CO3/IaHUH Y4€OHBIX MTPOEKTOB B 00JIaCTU (DU3UKU;

BBISIBIISITh TIPUYUHHO-CIICACTBCHHBIC CBS3M M aKTyaJIM3UPOBATh 3aJiady, BBIJIBUTATh
TUIOTE3y e€ pEeIICHHs, HaXOJWTh apryMEHTBI IS JOKa3aTeIbCTBA CBOMX YTBEPIKICHHM,
3a/1aBaTh NapaMeTPhbl U KPUTCPHUH PEIICHUS;

aHAJIM3UPOBATh TOJYYEHHBIC B XOJIC PCIICHHS 3aJa4d pPe3yJbTaThl, KPUTHUYCCKU
OIICHMBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTH U (OPMYJIMPOBATH COOCTBEHHBIE 3a7]a4i B 00pa30BaTEILHON IEATEITLHOCTH, B
TOM YHUCJIE TIPU U3yYCHUH (PU3UKH;

JlaBaTh OIICHKY HOBBIM CHTYAIUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh IEPEHOCUTH 3HAHUS IO (PU3UKE B MPAKTUUYECKYIO 00TIACTh KU3HEACSITEILHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIC HUJICH, TIPEJIaraTh OPUTHHAIIBHBIC TIOIXObI U PEIICHUS;

CTaBUTH MPOOJIEMBI M 3a/1a4H, JIOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS.

Pabora ¢ undopmanmeii:

BIIAJICTh HABBIKAMHU TOJIy4eHHS HWHPOpManuu (PU3NIECKOTO COACPIKAHHS U3
UCTOYHUKOB  Pa3HBIX THUIIOB, CaMOCTOSTEJIBLHO  OCYIIECTBIATH IIOWCK, aHAJU3,
CUCTEeMATH3aIlMI0O W HWHTEpIpEeTanui0 WHDOpPMAIMK  pPAa3IMYHBIX BHUIAOB ©  (GopM
MIPE/ICTABIICHUS;

OILICHMBATh JIOCTOBEPHOCTh HH(POPMAIIUH;



HCIIOJIb30BAaTh CPEACTBa MH(OPMAIMOHHBIX M KOMMYHHKALMOHHBIX TEXHOJOTHI B
pelIeHNN KOTHUTUBHBIX, KOMMYHMKATUBHBIX U OPraHU3allMOHHBIX 3a/a4 C COOJIOJCHHEM
TpeOOBaHMI SPrOHOMUKH, TEXHUKH O€30MaCHOCTH, THIUEHBI, pecypcocOepekeHms,
MIPaBOBBIX M 3TUYECKUX HOPM, HOPM MH(POPMALMOHHOW O€3011aCHOCTH;

co3/aBaTh TEKCThl (PU3UYECKOTO COAEpPKAaHUSA B pa3IMyHBIX (popmaTax ¢ y4ETOM
Ha3HauyeHus MHGQOpMalMu U LEJIeBOW ayAMTOpUH, BbIOHMpas ONTHUMANbHYIO (Qopmy
MIPE/ICTAaBICHUS U BU3yaIH3al1H.

KoMMyHHKaTHBHBIC YHHBEPCAJIbHbIE y4eOHbIe 1eHCTBUS:

OCYIIECTBJIATH O0IIEHNE HA YpOKaX (PU3UKU U BO BHEYPOUHOU JESITEIbHOCTH;

pacrno3HaBaTh MPEINOCHIIKA KOH(DIUKTHBIX CUTYaIlMi U CMATYATh KOH(JIUKTHL;

Pa3BEPHYTO W JOTHYHO M3JIAraTh CBOK) TOUYKY 3PEHHUS C MCHOJIB30BAHUEM SA3BIKOBBIX
CPEHCTB;

MMOHUMATh W UCIIOJIH30BATh MPEUMYIIIECTBA KOMAHIHON ¥ MHIMBUTyaIbHON paOOTHI;

BBIOMpaTh TEMATHUKY U METOJbl COBMECTHBIX JACHCTBUM C YUETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH Ka)KJI0T0 4JI€HA KOJUIEKTUBA;

MPUHUMATh LI€IM COBMECTHOW JEATEIbHOCTH, OPraHU30BBIBATH M KOOPAWHHUPOBATH
JNEUCTBUS MO €€ TOCTUKEHUIO: COCTABIATh IUIAH ACHCTBUMN, paclpeleisaTh POJIH C yUETOM
MHEHHM YYaCTHUKOB, OOCYKAaTh PE3yJIbTaThl COBMECTHOM PaOOTHI;

OIICHMBATh KA4eCTBO CBOEr0 BKJIaJla W KAXKIOTO YYaCTHHKA KOMaHIbl B OOIIUMN
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

MpeyiaraTb HOBBIE MMPOEKTHI, OLIEHUBATh UAECU C MO3UIIMU HOBU3HBI, OPUTUHAIBHOCTH,
MPAaKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh MO3UTUBHOE CTPATETMYECKOE IMOBEJACHHE B PA3JIUYHBIX CHUTYALUSX,
MPOSIBIIATH TBOPUECTBO M BOOOpaKeHUE, ObITh HHUIIHATUBHBIM.

PeryasiTuBHbIC YHUBEpPCAJbHbIE y4eOHbIE AeHCTBHUS
Camoopranuszaumsi:

CaMOCTOATEIBHO OCYILIECTBISATH MO3HABATEIbHYIO AEATEIBHOCTh B 00JIACTH (DU3HUKH U
aCTPOHOMMH, BBISIBIISITH IPOOJIEMBI, CTABUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1aUH;

CaMOCTOSTENIBHO COCTABJIATH IUIAH PEIIEHUS PACUETHBIX U KAYECTBEHHBIX 3a/1a4, TUIaH
BBIMOJIHEHUSI TPAKTUYECKOW pPadOThl ¢ Y4ETOM HMMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOXXHOCTEW U NIPEANIOYTEHUN;

J1aBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacmupATh paMKH y4eOHOTO ITpeaMeTa Ha OCHOBE JIMYHBIX MPEAOYTCHHI;

JieNaTh OCO3HAHHBIN BHIOOP, apryMEHTHPOBATh €ro, OpaTth Ha ceOsl OTBETCTBEHHOCTh
3a PEILCHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHMIO M TPOSBICHUIO 3pYIUIMH B oOnactu (pusmkwy,
MOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENbHBINA U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOIIHOHAIbHBII HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBHI B JI€ATEIbHOCTbD, OLIEHUBATD
COOTBETCTBUE PE3YJIbTATOB LIEJISM;

BJIAJIETh HaBBIKAMM I103HABATEJIbHOM pe(JIeKCUM KakK OCO3HAHUS COBEpLIAeMbIX
JNENCTBUM U MBICIUTEIBHBIX MIPOLECCOB, UX PE3YJIBTATOB U OCHOBAHU;

MCIIOJIB30BaTh MPUEMBI peIICKCHH IS OLIEHKH CUTYalliH, BHIOOpPAa BEPHOTO PEIICHHS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKEHUIO;



IIPUHUMATHh MOTHUBBI U apIYMEHTBI IPYTUX IIPU AHAIU3E PE3YJIbTATOB AEATEIbHOCTH;

NpUHUMATh ce0sl, MOHUMasl CBOM HEJJOCTATKU U TOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIYMEHTBI IPYTUX [IPU aHAJIN3€E PE3YNIbTATOB JEATEIBHOCTH;

MIPU3HABaTh CBOE MPABO U MPaBO APYTHX HA OLIMOKHU.

B nponecce nocTHKeHHS TMYHOCTHBIX PE3YJIHTATOB OCBOCHMSI IIPOTPaMMBI 1O (pU3UKe
Ul ypOBHS cpeaHero oOmero oOpa3oBaHusl Yy OOy4YarOUIMXCS COBEPIICHCTBYETCS
SMOLIMOHAIBHBIA MHTEJIEKT, IPEANONAralouil cOPMUPOBAHHOCTD:

CaMOCO3HAHHS, BKIIOYAIOIIErO0 CIOCOOHOCTh IIOHMMAaTh CBOE SMOLMOHAIBHOE
COCTOSIHME, BHMJIETh HAIPABIEHHsS Pa3BUTHS COOCTBEHHON 3MOIMOHANBHOM cdepbl, OBbITh
YBEpEHHBIM B ce0e;

CaMOpPETYJIMPOBAHMS,  BKJIIOYAIOUIETO  CaMOKOHTpPOJIb,  YMEHHE  IPUHHUMATh
OTBETCTBEHHOCTh 32 CBOE IMOBEJIEHHE, CIIOCOOHOCTh aJaNTHUPOBATHCA K 3MOLMOHAIBHBIM
WU3MEHEHUSIM U MIPOSBISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMM, BKJIOYAIOLIEH CTPEMIICHUE K JOCTIKECHHIO LIEIU U yCIEXY,
ONTUMU3M, HHUIIUATUBHOCTh, YMEHHUE JEHCTBOBATh UCXOS U3 CBOMX BO3MOXKHOCTEM;

SMIIATUH, BKIIIOYAIOLIEH CIOCOOHOCTh TOHUMATh YMOLMOHAIBHOE COCTOSIHUE JIPYTHX,
YUUTBIBaTh €ro IMpH OCYUIECTBICHHUH OOLICHHs, CHOCOOHOCTh K COYYBCTBHIO U
CONEPEKUBAHUIO;

COLIMATIBHBIX HABBIKOB, BKJIIOYAIOMIMX CIIOCOOHOCTh BBICTPAMBATh OTHOILIEHUS C
JAPYTUMHU JIIOJIbMH, 3a00TUTHCS, MPOSIBIATH HHTEPEC U pa3peniaTb KOHQIUKTHI.

HNPEIMETHBIE PE3YJIBTATHBI

K xonmy oOyudenuss B 10 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JIOJKHBI OTpaXkaTh COPMUPOBAHHOCTH Y 00YUAIOLINXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpPUMEPAX poJib M MecTo (U3MKU B (POPMUPOBAHUU
COBPEMEHHON HAy4YHOW KapTHHBI MUPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B
MIPAKTUYECKOU NEATEIIBHOCTH JIIOJIECH;

YUUTBIBATh TPAHUIIBI TPUMEHEHUS! U3YUYEHHBIX (U3NYECKUX MOJENCH: MaTepuaabHas
TOUYKA, UHEPIUAJIbHAS CUCTEMA OTCUYETA, a0COJIOTHO TBEPIOE TEJI0, UACATbHBIN ra3, Moaenu
CTPOEHUs Ta30B, XUJIKOCTEH M TBEPABIX TEJ, TOYEYHBIM OJJIEKTPUUYECKUM 3apsa NpH
pereHun GU3NIECKHUX 3a/1a4;

pacrno3HaBaTh (pU3NYECKUE SBIECHUS (MpoIecCchl) U OOBACHATh UX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KNHETUYECKON TEOPUHN CTPOEHUS BELIECTBA U AIIEKTPOJINHAMUKH:
paBHOMEPHOE M PAaBHOYCKOPEHHOE MPSIMOJMHEHHOE IBHKEHHE, CBOOOJHOE IMajgeHHe Te,
IBIDKEHUE TIO OKPY)XKHOCTH, WHEpUHMsA, B3aumMojencTBue Ten, auddysus, OpoyHOBCKoe
JBUKEHHUE, CTPOEHHUE JKUJIKOCTEH U TBEPABIX TN, U3MEHEHHe 00bEMa Tell MpU HarpeBaHUuU
(oxylakaeHu), TEIUIOBOE  PAaBHOBECHE,  WCIIAPEHUE, KOHJEHCalus, IUJIaBJICHHE,
KPUCTAJIIN3ALMS, KUIICHUE, BJIAJKHOCTb BO3/yXa, IIOBBILICHUE AABICHUSA ra3a IPU €ro
HarpeBaHWU B 3aKPBITOM COCYJE, CBS3b MEXAYy DapaMeTpaMu COCTOSHMS ras3a B
M30IIPOLECCaX, JIEKTPU3aLHUs TeJl, B3aUMOJICIICTBUE 3aps/I0B;

ONKCHIBATh ~MEXAaHWYECKOE JIBIDKEHHE, UCHOIb3ysd (U3MYECKUE  BEINYHMHBIL:
KOOpAMHATA, IIyTh, [IEPEMEILECHNUE, CKOPOCTh, YCKOPEHHE, Macca Tena, Cujla, UMITYJIbC Tela,
KUHETUYECKasi dHEeprus, MOTEHIMAIbHAsI SHEPrus, MeXaHuuyeckas paboTa, MexaHUdeckas
MOIITHOCTh; TPH ONWCAHUH TPABWIBHO TPAKTOBATh (DU3MUYECKUH CMBICH HCIIOIB3YEMBIX
BEJIMYMH, UX OOO3HAUEHUS M EIMHHULBI, HaXOAUTb (OPMYJIbI, CBA3BIBAIOIIME JAHHYIO
(buU3HUECKYI0 BEIMYMHY C APYTUMH BeJIMYMHAMU;



ONMCHIBATh M3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJI U TEIIOBBIE SIBJICHUS, MCIOJIb3Ys
¢u3nyeckre BEIWYMHBL: JaBJICHHE rasa, TemIepaTypa, CpelHss KHHETHYecKas SHeprus
XA0THUYECKOTO JBM)KEHUSI MOJIEKYJ, CPEAHEKBaJApaTUYHAsl CKOPOCTb MOJIEKYJI, KOJIMUYECTBO
TEIJIOTHl, BHYTPEHHSsI »JHeprus, paboTta Tra3a, KOI(PPUIMEHT TMOJIE3HOro JACHCTBUA
TEIUIOBOIO JIBUraTeNsl; MpH ONMCAHMM TNPAaBHIBHO TPAKTOBAaTh (DU3UUECKUI CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, UX 0003HAYEHMS U €IMHULIbI, HAXOAUTh (HOPMYJIbI, CBSI3bIBAIOIINE
IAHHYI0 (U3NYECKYIO BEIUYUHY C APYTUMU BEJINYHHAM;

OMKCHIBATh M3YUYEHHBIE JJEKTPUUYECKHE CBOWCTBAa BEUIECTBA M DIIEKTPUUYECKUE
ABJIEHUS. (TMPOLIECCHI), HUCHOJIB3ys] (U3NYECKHE BEJIWYMHBL: AJIEKTPUUECKUN  3apsf,
JIEKTPUUECKOE I10JIe, HANPSDKEHHOCTh IOJS, MOTEHLHUAN, Pa3HOCTh IMOTEHLUANOB; IpHU
ONMCAHUM TPABWJIBHO TPAKTOBaTh (PU3UUYECKUN CMBICI HCIHOJb3YEMbIX BEJIMYMH, HX
0003HAaYEeHUs] M EIMHULBI; YKa3blBaTh (OPMYJIbI, CBS3bIBAIOLIME JAHHYIO (PU3NYECKYIO
BEJIMUYUHY C IPYTUMH BEJTMUHHAMU;

aHAJIM3UPOBATh (PU3NYECKHUE TPOLECCHl U SIBJICHUS, UCTIONIb3Ysl (U3NUYECKHUE 3aKOHBI U
MPUHIMIBL 3aKOH BceMupHoro Tsarorenus, |, 11 u Il 3akonsr HetoToHa, 3aKOH coxpaHeHus
MEXaHUYECKOW HHEpPruM, 3aKOH COXPAHEHHUS HUMIYJIbCa, MNPUHLMII CYNEPHO3ULUU CHUII,
IPUHLUI PaBHOIPABHUS HHEPLUATBHBIX CHCTEM OTCUETA, MOJIEKYJISIPHO-KMHETUYECKYIO
TEOPUI0 CTPOCHMSI BEUIECTBA, T'a30Bbl€ 3aKOHbBI, CBA3b CPEIHENH KHHETHUYECKOW SHEpruu
TEIUIOBOTO  JIBJKEHHS MOJIEKYJd ¢ aOCOJIIOTHOM TeMmIepaTypoil, NepBbId 3aKOH
TEPMOJAMHAMUKH, 3aKOH COXPAHEHMs AJIEKTPUUECKOTo 3apsiaa, 3akoH Kyiona, mpu sToMm
pa3nuyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTEMAaTHUYECKOE BHIPAXKEHHUE U YCIIOBUS
(rpanu1bl, 001aCTH) IPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE MPHHLMUIIBI JCHCTBHS MAalIUMH, MNPUOOPOB M TEXHUYECKUX
YCTPOWCTB; pa3iInyaTh yCIOBHs X 0€30MaCHOTO HCIIOJIb30BAHUS B IOBCETHEBHOMN KU3HH;

BBINIOJIHATH 3KCIEPUMEHTHI M0 UCCIEI0BAaHUIO (PU3UUECKUX SIBICHUHM U MPOLIECCOB C
UCIIOJIb30BAHMEM TPSAMBIX W KOCBEHHBIX HW3MEpEHUuH, Mnpu 3TOM (HOpMyIUpPOBATH
npoOieMy/3ajayy W TUNOTE3y Y4eOHOro OKCIepUMEHTa, coOupaTh YCTAaHOBKY U3
MPEII0KEHHOTO 000PYAOBAHMUS, TPOBOJUTH OMBIT U (POPMYIUPOBATH BHIBOIBL;

OCYUIECTBJIATh MPSAMbIE U KOCBEHHBbIE M3MEpEeHMs (PU3MUECKUX BEJIUYUH, IPU 3TOM
BBIOMpATh ONTHUMAJIBHBIA CIIOCOO M3MEPEHHUsI U MCIIOJIb30BAaTh M3BECTHBIE METO/bI OLIEHKU
MOrPEITHOCTEN U3MEPEHUM;

UCCIIEI0BaTh 3aBUCUMOCTH MEXIY (PU3NYECKUMU BEJIMYMHAMHU C HUCIOJb30BAHUEM
NPSIMBIX W3MEPEHUH, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHPOBATH pe3yJIbTaThl
MOJyYCHHON 3aBHCHUMOCTH (U3MYECKHX BEIUYMH B BHUAE TaONUIl U TpadHKOB, JeNaTh
BBIBO/IBI 10 PE3yJIbTaTaM UCCIIEeI0BAHUS;

coOnrofaTh npaBuia 0€30MacHOro TpyJa MpHU MPOBEACHUHM HCCIEIOBAaHUN B paMKax
y4e0HOr0 JKCIEPHUMEHTa, Y4eOHO-HCCIEI0BATENIbCKOH W MPOEKTHOW JEATENbHOCTH C
MCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U JIAOOPATOPHOTO 00OPYI0BAHNUS;

pemarh pacu€THble 3a/Jayd C SBHO 3aJaHHOM (PU3MYECKOM MOMAENbI0, HCIOJIb3YS
¢bu3nueckre 3aKOHbl M TMPUHLUIIBI, HAa OCHOBE aHalM3a YCIOBHUS 3a/layd BbIOMpaTh
(bu3NYIeCcKy0 MOZEIb, BBIIEIATh (PHU3NUECKUE BETUYUHBI U (POPMYJIIbI, HEOOXOAMMBIE s €&
pelIeHUs, TPOBOJUTH pacdy€Tbl U OIEHUBATh PEAJbHOCTh IOJYYEHHOTO 3HAuYeHUs
(hU3UYECKON BETUYNHBI;

pelmarh KadyeCTBEHHbIE 3aJlayd: BBICTPAUWBATH JIOTUYECKH HENPOTUBOPEUYUBYIO
LENOYKY PACCYXJCHUH C OMOPOi HAa M3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (pu3MUecKue
SIBJICHMS,;



WCIOJB30BaTh NPU pEHICHWH Y4YeOHBIX 3aJad COBpEeMEHHbIe HH()OPMAalMOHHBIE
TEXHOJIOTUH I TIOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETALIUU U MPEJCTABICHUS YUeOHOU U
HAYYHO-TIONYJISIPHONW MH(POpPMAIIUH, MOJYYCHHON U3 Pa3IHYHbIX UCTOYHHKOB, KPUTHUECKU
aHAJIM3UPOBATH MOJIYYAEMYIO HH(DOPMALIHIO;

MPUBOJUTH MPHUMEPHl BKJIaJa POCCUHUCKUX U 3apyOeKHBIX YUYEHBIX-(U3UKOB B
pa3BUTHE HAyKW, OOBSICHEHUE MPOIECCOB OKPYXKAIOIIETO MHUPA, B pPa3BUTHE TEXHUKHU U
TEXHOJIOTHI;

HCIIOJIb30BATh TEOPETUYECKUE 3HAHUS MO (U3MKE B IOBCEAHEBHOM XU3HU MJIs
oOecriedeHust 0€30MACHOCTH TMpPH  OOpallleHuu C T[pudopaMu H  TEXHUYECKUMU
yCTpOMCTBaMU, MJisi COXpPAHEHUS 3JI0POBbS M COONIOACHHUS HOPM 3KOJIOTMYECKOTO
MOBEICHUS B OKPYKAIOIIEH CPEAE;

paboTaTh B IpyIIE C BHINOJHEHUEM pPa3IMYHbIX COLUMAIBHBIX POJEH, MIaHUPOBAThH
paboTy TpyNIbl, palMOHATEHO PACTIPEACNIATh O0S3aHHOCTH U TUIAHUPOBATH JESITEILHOCTh B
HECTaHJAPTHBIX CUTYalUsAX, aJ€KBATHO OLEHUBATh BKJAJ KaKJOT0 U3 YYaCTHUKOB I'PYIMIIbI
B pEIlIEHHE pacCMaTpUBAEMON IPOOIEMBI.

K xonmy oOyuenus B 11 kjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YpOBHE
JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y O0YUAIOIIUXCSI YMEHU:

JEMOHCTPUPOBATh Ha MpPUMEPAX poJib M MecTo (U3MKU B (POPMUPOBAHUU
COBPEMEHHON HAy4YHOU KapTHHBI MUPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH U TEXHOJIOTUH, B
MPAKTUYECKON NEATETBbHOCTU JIOACH, LEJOCTHOCTh M €IWHCTBO (U3MUYECKON KapTHUHBI
MUpa;

YUUTHIBATh TPAHUIBl NPUMEHEHUS H3YUYEHHBIX (QU3NYECKUX MOJENEeH: TOYEUYHBIH
UEKTPUYECKUN 3apsf, Jyd CBETa, TOYEUHBIM HMCTOYHUK CBETA, SJAEpHAas MOJAEIb aTOMa,
HYKJIOHHAsI MOJI€Ib aTOMHOTO $/1pa MPpH pelieHnH (U3NYECKUX 3a1a4;

pacro3HaBaTh (U3UUYECKUE SABJICHUS (MPOIECCHl) U OOBSICHATh UX HA OCHOBE 3aKOHOB
ANEKTPOAVMHAMUKMA W KBAHTOBOM (U3MKHU: AIIEKTpUYECKas MPOBOJUMOCTb, TEIJIOBOE,
CBETOBOE, XMMHYECKOE, MAarHuTHOE [JEHCTBUSA TOKA, B3aMMOJCHCTBUE MAarHUTOB,
ANIEKTPOMArHUTHasE WHAYKIUS, JEHCTBUE MarHUTHOTO TMOJII Ha MPOBOJHUK C TOKOM U
JOBWKYIIUHCS  3apsifl, OJCKTPOMAarHUTHbIE KoOJeOaHUS U  BOJIHBI, NPSIMOJIMHEIHOE
pacrnpocTpaHeHUEe CBeTa, OTpPaKEHUe, IMpesoMieHHe, UHTepdepeHuus, audpakuus u
MOJIApU3alus  CBETa, Jucmepcus cBera, (GoTodnexTpuueckuii 3dpdext (pororddekr),
CBETOBOE J1aBJIEHNE, BOSHUKHOBEHHUE JIMHEMYATOr0 CIEKTpa aToMa BOJAOPO/a, ECTECTBEHHAsS
Y UCKYCCTBEHHAs PaJIN0aKTUBHOCTH;

ONMCHIBaTh  M3YUYEHHBIE CBOMICTBAa  BeUIECTBA  (RJIEKTPUYECKHE, MAarHUTHbIE,
ONTHUYECKHE, DIIEKTPUYECKYIO MPOBOAUMOCTb PA3IUYHBIX CpEA) U AJIEKTPOMArHUTHbHIE
SBJICHUA (IIPOLIECCHI), UCMOJIB3YA (PU3NUYECKUE BEIMUUHBI: JIEKTPUUECKUN 3apsi], cUjla TOKa,
NIEKTPUYECKOE HAIPSIKEHUE, AIIEKTPUUECKOE COINPOTUBIEHUE, PA3HOCTh IOTEHIUAJIOB,
ANIEKTPOJABMKYIAs CUjia, paboTa TOKA, MHAYKIMS MarHUTHOrO MOJs, cuiia AMIiepa, cuia
JlopeHnla, MHAYKTUBHOCTb KATYUIKH, 3HEPIHsl SJIEKTPUUECKOI0 W MArHUTHOTO IMOJeH,
MepHOJ U YacToTa KojeOaHul B KoJIeOaTEIbHOM KOHTYpE, 3apsA]l U cuja TOKa B Ipolecce
TapMOHUYECKHUX JIEKTPOMArHUTHBIX KOJeOaHui, (POKyCHOE pacCTOSIHUE M ONTHYECKask CUIIa
JUH3bI, TpPU OMNHCAHUM TPABUIBLHO TPAKTOBAaTh (PU3MYECKUN CMBICT HUCIHOJIb3YEMBbIX
BEJIMYMH, UX OOO3HAYEHUS W EJMHUIIbI, yKa3biBaTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(bU3UYECKYIO BEIUYMHY C APYTMMH BEINYMHAMU;

ONMCHIBATh W3YUYEHHbIE KBAHTOBBIE SIBJIEHUS M IPOLECCHI, MCIOJIb3Ysl (PU3NYECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETA, YHEPTUs U
UMIYyJIbC (OTOHA, MEPHOJ MOJypachaaa, SHEprusl CBsI3U aTOMHBIX SiAep, NMPU OMUCAHUU



MPaBUIILHO TPAKTOBAaTh (PU3MUYECKUN CMBICI HCHOJb3YyEMbIX BEIUYUH, UX O0O3HAYEHUS U
€IMHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOIINE TAaHHYIO (PM3HUECKYIO BEIMYUHY C IPYTUMU
BEJIMYMHAMU, BBIYUCIISATH 3HaUCHUE (PU3NYECKON BEIMUMHBI,

aHAJIM3UPOBATh (PU3NYECKHE TIPOLECCHl U SABJICHUS, UCTIONIB3Ysl (PU3NUECKHUE 3aKOHBI U
OpUHIMNBL 3aKOoH OMa, 3aKOHBI IOCIIEJOBATENIBHOIO W IAPAJUIEIbHOTO COEIUHEHUS
IPOBOAHUKOB, 3akoH Jkoyns—JleHna, 3aKoH 5SJIEKTPOMATHUTHOM WHIYKIWH, 3aKOH
NPSIMOJIMHEHHOTO  PAacHpOCTPAaHEHUsT CBETa, 3aKOHbl OTPAXKEHUS CBETa, 3aKOHbI
MPEJIOMJIEHHUS CBETa, ypaBHEHUE OiHIITelHHa s (oTodddekTa, 3aKOH COXpaHEHUs
SHEPTUH, 3aKOH COXPAHEHUS HUMITYJIbCA, 3aKOH COXPAHEHUS JIEKTPUUYECKOTO 3apsijia, 3aKOH
COXpaHEHMsI MAaCCOBOTO 4YHCIa, MOCTylaThl bopa, 3aKOH paguOakTUBHOTO pacraja, Mpu
9TOM pa3auyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €I0 MAaTEMAaTHYECKOE BBIPAKEHUE U
ycioBus (TpaHulibl, 00J1aCTH) TPUMEHUMOCTH;

ONpeJeNiATh HANpaBJIICHHE BEKTOpa HHIAYKIMU MArHUTHOTO TIOJsI TMPOBOJHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTh U OIHUCHIBATH HM300paXKEHHE, CO3/1aBAEMOE IUIOCKUM 3€pKajoM, TOHKOMN
JIMH301;

BBITIOJIHATH SKCIEPUMEHTHI 10 MCCIIEIOBAaHUIO (DPM3MUECKHX SIBJICHHM U MPOILIECCOB C
WCIIOJb30BAHMEM TIPSIMBIX M KOCBEHHBIX M3MEpPEHUM: Mpu 3TOM (HOpPMYyJIHpPOBATH
npobneMy/3aauy ¥ THUIOTE3y Y4Ye€OHOTO JKCIIEPUMEHTa, COOMpAaTh YCTAHOBKY U3
MPEITI0’KEHHOTO 000PYA0BaHHUS, TPOBOUTH OTBIT H (POPMYIHUPOBATH BHIBOIBL;

OCYIIECTBIIATh MPSIMbIE U KOCBEHHBIE M3MEPEHHS (PU3UUYECKUX BEIUYUH, MPU ITOM
BBIOMpaTh ONTUMAJIbHBIA CIIOCOO M3MEPEHUSI M MCIIOJIh30BaTh U3BECTHBIE METOJbI OLICHKU
MOrPEIIHOCTEN U3MEPEHUM;

MCCIIeIOBAaTh 3aBUCUMOCTH (DM3MYECKHX BEJIMYMH C KCIOJIb30BAHUEM MPSMBIX
W3MEPEHUH: MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCUPOBATH Pe3yJIbTAThl MOTYyYCHHOU
3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BUJE Tabmuil U TpaduKOB, JeNaTh BBIBOJABI TIO
pe3yabpTaTaM UCCIeIOBaHNUS;

coOnrofaTh npaBuia 0e30MacHOro TpyJa MpHU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOT0 SKCIIEpUMEHTa, Y4eOHO-HCCIEeAOBAaTeNbCKOM M MPOEKTHOM JeATENbHOCTU C
WCIOJIb30BAHHEM MU3MEPHUTENBHBIX YCTPOMCTB U 1a0OPaTOPHOTO 000PYAOBAHNUS,

pemath pacuéTHble 3a/Jayd C SBHO 3aJaHHON (PU3UYECKOW MOMENBI0, HCIOJIb3YS
¢u3nueckre 3aKOHbl M TNPUHLUIIBI, HAa OCHOBE AaHalIM3a YCIOBHUS 3a/layd BbIOMpaTh
(hU3UYECKYI0 MOJIENb, BBIICTATh (PU3UUECKUE BEITUYHHBI U (DOPMYJIIBI, HEOOXOIUMBIE ISl €8
pelieHusi, MPOBOAUTh pacy€Thl U OLEHUBATh PEATBHOCTh IOJYYEHHOrO0 3HAYCHUS
(hU3UYECKON BETUYNHBI;

pemaTh KadyeCTBEHHBIE 3a/Jaud: BBICTPAMBATh JIOTHYECKH HEMPOTHUBOPECUYUBYIO
IIEMOYKY PACCYXKICHHUI C OMOpPON Ha M3YUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U (pr3ndecKue
SIBJICHUSL;

WCIIOb30BaTh MPU PEHICHUU Y4YeOHBIX 3a7a4 COBPEMEHHBbIC WH(POPMAIIMOHHBIC
TEXHOJIOTHH JJIsl TOWCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIMU U TIPEICTABICHUS YIeOHOU U
HAYYHO-TIOMYJIAPHOW WH(GOPMAIIUU, TTOTYYESHHOW U3 PA3TUYHBIX UCTOYHUKOB, KPUTUUYECKU
aHAJIM3UPOBATH MOJIy4aeMyt0 HH(DOpMAIIHIO;

OOBSCHATh MPUHIMIBI JEHCTBUS MAIllUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB,
pasinyaTh yCIOBHS UX 0€30MacHOr0 UCIOJIb30BaHUS B TIOBCEHEBHON KU3HMU;

MPUBOJIUTH TPHUMEPHI BKJIaJa POCCUUCKHX U 3apyOSKHBIX YUYEHBIX-(QU3HKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE IMPOILIECCOB OKPYXKAIOLIETO0 MHUpPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHM;



WCIIOJIb30BATh TEOPETUYECKUE 3HAHUS TO (U3NKE B IMOBCEAHEBHOW KU3HU IS
oOecriedeHust 0€30MACHOCTH TMpPH  OOpallleHuu C T[pudbopaMu H  TEXHUYECKUMU
yCTpOMCTBaMU, MJisi COXpPAHEHUS 3JI0POBbS M COONIOACHHUS HOPM 3KOJIOTMYECKOTO
MOBEICHUS B OKPY>KAIOIIEH CPEAE;

paboTarh B TpYIIE C BHIMOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJICH, MJIAHUPOBATH
paboTy Tpynmbl, palMOHATBEHO paclpeAeiaTh 00SI3aHHOCTH U TIAHUPOBATh JESITEILHOCTh B
HECTaHJIapTHBIX CUTYyalUsX, aJICKBATHO OLIEHUBATh BKJIAJl KaXKJOTO U3 YUYACTHUKOB TPYTIIBI
B pPEILIEHHE PacCMaTPUBAEMON IPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB H TeM (undposbie)
Ne i/ S — Beero KOﬁHTpOJ’ILHLle HpﬁaKaneCKne 0BPA30BATETbHBIC
padoThI padoThI pecypes
Paznen 1. ®PUSUKA U METOJAbI HAYYHOI'O ITO3HAHUSA
bubmmoreka [IOK
1.1 ®du3nKa ¥ METOAbl HAYYHOTO TIO3HAHHUS 2 0 0 hitps://m.edsoo.ru/7f41bf72
Utoro mo pazaeny 2
Paznen 2. MEXAHHUKA
bubmmoreka [IOK
21 Kinemaruia > 1 4 https://m.edsoo.ru/7f41bf72
bubnunoteka [IOK
22 Husamuica ! 1 2 https://m.edsoo.ru/7f41bf72
bubnunoteka [IOK
2.3 3aKOHbI COXpaHEHUSI B MEXaHHUKE 6 0 2 https://m.edsoo.ru/7f41bf72
Wroro no pazgeny 18
Pa3znen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJICKYJISIPHO-KUHETUYECKOM 10 1 5 bubnuoteka [{OK
' TEOpUHU https://m.edso00.ru/7f41bf72
but6mmoreka [IOK
32 OCHOBEI TCPMOZHAMHKH d ! 0 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHUS BEILIECTBA. 5 0 0 bubanoreka [IOK
' da30BbIC TEPEXOBI https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 24
Pa3nen 4. DJIEKTPOJAUHAMHUKA
4.1 DIIEKTPOCTATHKA 12 1 1 butmmoreka [IOK



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

https://m.edsoo0.ru/7f41bf72

ITocTOsIHHBIN 37IeKTpUYECKUi TOK. TOKHM B

bubmnoreka LIOK

4.2 pasIMYHBIX cpeaax 10 0 1 https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 22
PesepBHoe Bpems 2 1
OBUIEE KOJIMYECTBO YACOB I10 68 6 12
I[TPOIT'PAMME
11 KIIACC
KosmnuecTBo 4acos DJIeKTPOHHBbIE
Ne n/nm I:;:s;zl;f;:::me pa3eTIoB HTeM Beero Kontpoabubie IlpakTnueckue (()I:Sp[l)(zl::g::;]:gbnme
padoThI padoTbI pecypeh
Pazpnen 1. QJJIEKTPOANHAMUKA
11 MarunuTtHoe nosie. DJIeKTPOMarHuTHas 11 1 3 bubnmnoreka LIOK
WHTYKIHSI https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4yecKHe U 3JIEKTPOMarHuTHbIE 9 1 bubnmnoreka LIOK
KoJIe0aHus https://m.edsoo.ru/7f41c97c
2.2 MexaHnyeckue 1 3JIeKTPOMarHUTHBIE BOJIHbI 5 1 ﬁgg?ﬁ;ﬁi%iicl)r}:ﬂ £41c97¢
bubauorex K
23 | Onmixa 10 3 i/ eto0 W TFA1c9Te
Uroro no pazneny 24

Pazznea 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

31 OcCHOBBI crielIMaIbHON TEOPUU 4 1 bub6nunoreka LIOK
' OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 4



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Pasznen 4. KBAHTOBAS ®PU3UKA

4.1 DJIEMEHTHI KBAHTOBOU OITUKA 6 Bubmorexa LIOK
' https://m.edsoo0.ru/7f41c97c
bubmnoreka LIOK
4.2 Crpoerue aroma 4 https://m.edsoo.ru/7f41c97c
bubmnorexa LIOK
4.3 ATOMHOE 511pO S https://m.edsoo.ru/7f41c97c
Uroro mo pazgeny 15

Pasznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DneMeHTBl aCTPOHOMHH U aCTPOPU3UKH 7 BH6H_MOTeKa HOK
https://m.edsoo.ru/7f41c97c
Uroro mo pazaeny 7
Pa3nen 6. OBOBIIAIOIIEE IOBTOPEHUE
bubnunoreka [JOK
6.1 Oobmaromee nosTopenne 4 https://m.edsi.ru/7f4lc97c
Hroro no pazneny 4
Pe3epBHOE Bpemst 3
OBILEE KOJIMYECTBO YACOB ITO 68

I[TPOIT'PAMME



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

IHOYPOYHOE IIVTAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

®dusnka — HayKa O IpPUPOJIE.
HayuHble MeTOIBI TO3HAHUS
OKpy>karouiero Mmupa. Pois u mecto
¢Gbu3MKU B IpeBpaIleHUH COBPEMEHHBIX
Hay4YHBIX KapTHUH MUpa, B
MPaKTUYECKOU JIEATEIbHOCTHU JII0JIeH

KoaunuecTBO 4Yacos

KonTpoabHbIe

Bcero
padoThbI

IIpakTH4yeckue
padoThI

Jara
U3Yy4YeHH sl

DJleKTPOHHBbIE LN (POBbIE
oOpa3oBaTeJibHbIE

pecypchbl

bubmoreka [IOK
https://m.edsoo.ru/ff0c32e2

MexaHnyecKkoe IBUKEHUE.
OTHOCHUTENHLHOCTh MEXaHUUECKOTO
nBrkenusa. CucreMa oTcuéra.
TpaekTopus. [lepemenienre, CKOpOCTh
(cpenHsst CKOpOCTh, MTHOBEHHAS
CKOPOCTb) U YCKOPEHHE MaTepUaIbHOM
TOYKH, UX MPOEKIIMA HA OCU CUCTEMBI
koopauHat. CoKeHHe MepeMeIeHU
U CJIO)KEHUE CKOPOCTEH.

bubmmoteka [IOK
https://m.edsoo.ru/ff0c3508

PaBHOMEpHOE MTpsAMOIMHENHOE
nBwkeHue. ['paduku 3aBucuMocTH
KOOPAMHAT, CKOPOCTH, IIyTHU U
NepeMENICHUS] MATEPUAIBHON TOUKH
OT BPEMEHH.

Yckopenue. PaBHOyCKOpEHHOE
npsMoNIMHEHOE nBMkeHue. [ paduku
3aBUCUMOCTHU KOOpPJUHAT, CKOPOCTH,
YCKOpPEHHUS, IyTU U MEPEMELICHUS
MaTepuaIbHON TOUYKH OT BPEMEHH.

bubnunoreka LIOK
https://m.edsoo.ru/ff0c3620

bubnunoreka LIOK
https://m.edsoo.ru/ff0c372e



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e

CBoboaHOe majicHue. Y CKOpeHHE

but6mmoreka [JOK

5 CBOOOJIHOTO MAaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BUXKEHHUE.
JBrkeHue MaTepraibHOU TOUKH 110
OKPY>KHOCTH C ITOCTOSTHHOM I10
6 Mol;}}]/n}o CKOpPOCTBHIO. YTJ0Bas bubmorexa LIOK
. https://m.edsoo.ru/ff0c3ada
CKOPOCTb, JINHEIHAS CKOPOCTb.
[lepron 1 yacToTa oOpamieHus.
LleHTpOCTPEMUTEITEHOE YCKOPEHHE.
7 KonTponsHas padora Nel
[Ipuniun oTHocuTeNnbHOCTH ["anuest.
IIepBriii 3akoH HrroTOHA.
8 I/IHI;puHaanme CHCTEMBI OTCUETA. bubmorexa IIOK
https://m.edsoo.ru/ff0c3be8
Macca Tena. Cuna. [TpuHuun
CYTEPIIO3UIIUU CHIL.
Bropoii 3axkon HeroToHa ai1s
9 M&TgpI/IaJIBHOﬁ TOYKHU. TpIéTHﬁ 3aKOH bubmorexa TIOK
https://m.edsoo.ru/ff0c3be8
HproToHa /711 MaTepualibHBIX TOYEK.
3aK0oH BceEMUpPHOro TroreHus. Cuia
10 TSYKECTH. HegBaﬂ KOCMHUYECKasI bubmorexa [OK
https://m.edsoo.ru/ff0c3be8
CKOpOCTb.
11 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoteka [{OK
Tena. https://m.edsoo.ru/ff0c3d00
Tpenue. Bunsl Tpenus (mokos,
CKOJIbXKeHUs, kKaueHus1 ). Cuma TpeHusl.
Cyxoe Tpenue. Cuna TpeHUs Bubnmorexa [[OK
12 CKOJIbYKEHUS U CUJIa TPEHUS MOKOS.

Koaddurment tpenus. Cuna
COIIPOTHUBJICHUS TIPH JBWKCHUU TeJia B
KUIKOCTH HUJTU Ta3e

https://m.edsoo.ru/ff0c3e18



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18

13

[ToctymnarenbHOE U BpalllaTeIbHOE
JBIDKCHHE aOCOTIOTHO TBEPOTO Tea.
MoMeHT CHIIBI OTHOCHTEIIHLHO OCH
BpauieHus. [liedo cunel. YcioBus
paBHOBeCHS TBEPIOTO TeJa.
TexHu4eckne ycTpoucTBa U
MPAKTUYECKOE TPUMEHEHUE:
MOIIHUITHUKH, IBHKCHHE
HMCKYCCTBEHHBIX CITyTHUKOB

but6mmoreka [JOK
https://m.edsoo.ru/ff0c3f76

14

KonTponbHas pabora Ne2

bubmmoreka [JOK
https://m.edsoo.ru/ffOc41a6

15

Nmnynbc matepuaabHON TOUYKH,
CHUCTEMBI MaTE€pUAIbHBIX TOYEK.
Nmitynbc cuibl. 3aKOH COXpaHEHUS
UMITyJibca. PEakTUBHOE NBHKEHHE

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

16

17

PaGoTa 1 MOIIIHOCTb CHJIBI.
Kunernueckas 3HEpruss MaTreprualbHON
ToukHd. Teopema 00 U3BMEHEHUH
KMHETUYECKON DHEPTUH

[ToreHmanpHas YHEPruUs.
[ToTeHnmanpHas SHEPTUs yIpyro
neopMUPOBAHHOM TIPY>KUHBI.
[TorennmansHas YHEPTUs TeNa BOIU3U
MOBEPXHOCTU 3eMJIIU

bubnunoteka [IOK
https://m.edsoo.ru/ff0c4502

but6mmoreka [IOK
https://m.edsoo.ru/ffO0c461a

18

[TorennmansHbie ¥ HETIOTEHIINATbHbIE
cuiibl. CBsi3b pabOTHI
HETIOTEHIIMATLHBIX CUJI C U3BMEHEHUEM
MEXaHUYE€CKON YHEPTUU CUCTEMBI TE.
3aKOH COXpaHEHHUS] MEXaHUYECKOMN
SHEPrUU

but6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

Jlaboparopnas padbora «lccnenoBanue



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
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CBsI3U paOOTHI CUJIBI C U3MEHEHUEM
MEXaHUYECKON HEpTuu Teja Ha
IpUMepe PACTKEHUS PEZUHOBOTO
KIYTa»

20

KonTponsHas padora Ne 3
«Kunemaruka. JluHamuka. 3aKOHBI
COXpaHCHHUsI B MEXaHUKE)

bubmnoreka LIOK
https://m.edsoo.ru/ff0c4b74

21

22

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-
KHUHETU4eCKol Teopuu. bpoyHoBckoe
nBwxkenne. uddyszus

XapaxkTtep IBHKCHUS U
B3aMMOJIEUCTBHUS YaCTHI] BEIIECTBA.
Mogenu cTpoeHus Ta30B, KUIAKOCTEH
Y TBEPABIX TEIl

bubmmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

23

Macca monekyin. KonnuectBo
BemiecTBa. [loctosinHast ABoraapo

24

Tennosoe paBHOBecue. TemmnepaTtypa
u e€ nzmepenue. lllkana remneparyp
Ilenbcus

25

WUneanpneiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

bubnunoteka LIOK
https://m.edsoo.ru/ffOc4fde

26

AOGcomoTHas TeMIiepaTypa Kak Mepa
CpeHel KNHETUYECKON YJHEPTUHN
JIBU>KEHUSI MOJIEKYJI. Y paBHEHUE
MenaeneeBa-Knaneiipona

bubnunoreka LIOK
https://m.edsoo.ru/ff0c511e

27

28

3akoH JlanbToHa. ['a30BbIEC 3aKOHBI

Jlaboparopnas padorta «lccnenoBanue
3aBHCHMOCTH MEXIy IapaMeTpaMu
COCTOSIHHS Pa3peKEHHOTO Ta3ay

29

H3omponecchl B HICAIBHOM ra3e U UX

bubnunoreka LIOK



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

rpaduyeckoe npecTaBIeHUE

https://m.edsoo.ru/ff0c570e

30 KonTponsHas padora Ne 4
BryTpeHHss1 sHeprus
TEPMOJUHAMUYICCKON CHCTEMBI U
31 crocoOnI €€ n3meHenus. KommaecTso but6mmoreka [JOK
TEIUTOTHI ¥ paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
DHEPTHUS OJTHOATOMHOTO UICATLHOTO
rasza
32 Buaer renmonepenaumn bubmmorexa TIOK
A pea https://m.edsoo.ru/ff0c5c36
VY nenpHas TEII0EMKOCTD BEIIIECTBA. Bubsmorexa LIOK
33 KonndecTBo TemIoTH mpu )
. https://m.edsoo.ru/ffOc5c36
Terionepenayve. AauadaTHBIN mpoliece
IIepBblil 3aKOH TEPMOJIUHAMUKHU U €TO0 bubnmnoreka LIOK
34 .
IIPUMEHEHHE K U30IpoIieccam https://m.edsoo.ru/ffOc5efc
s | oo oo BuGorea 10K
PHpOIC. p https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKHI
36 IIpunuun pevicteusa u K11/ renoBou bubnunoteka [IOK
MaIluHBI https://m.edsoo.ru/ff0c600a
37 Huxn Kapno u ero KII1/]
38 DKoJ0orn4ecKkue npooieMbl
TEII0IHEPTETUKH
39 O6o6maromuit ypok «MoekynspHas bubnuoteka [{OK
¢usuka. OCHOBBI TEPMOTUHAMUKIY https://m.edsoo.ru/ff0c6938
10 Morexympran ke, Ocross Bubmmorera LIOK
yIp ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKH
41 [TapooOpa3zoBaHue U KOHACHCAIIUS. but6mmoreka [{OK



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
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https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50

I/IcnapeHHe 1 KHIICHUC

https://m.edsoo.ru/ff0c63h6

AOCOJIOTHAA U OTHOCUTEIbHAS

but6mmoreka [JOK

42 f{g;mHOCTL BO3/tyxa. HachieHHbI1 https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucramimueckue u
43 aMopdHbIe Tena. AHU30TPOITHS bubnuoteka [IOK
CBOMCTB KpucTauioB. JXXunkue https://m.edsoo.ru/ff0c65f0
KpucTauibl. COBpEMEHHBIE MaTepUAIIbI
4 Viemman remora massenn BuGmaorercs LIOK
A ' https://m.edsoo.ru/ff0c6708
CyOumarus
bubmmoreka [IOK
45 YpaBHEHHE TEeTUIOBOTO OajaHca hitps://m.edsoo.ru/ff0c6820
o | e Seemprnce Bumorera 0K
AL A p https://m.edsoo.ru/ffOc6bcc
3apsiioB
4T nomymosominn. Saxen coxparcrs Butmorexa LIOK
YIPOBOA ' P https://m.edsoo.ru/ffOc6bcc
AIEKTPUIECKOTO 3apsiia
18 Konons, Toseums oroxmpmacersi BuGnmoraxa LIOK
Y ' p https://m.edsoo.ru/ffOc6ce4
3apsi
Hanpsik€HHOCTB 3JIEKTPUUYECKOTO
49 nosist. [IpuHImn cynepno3unuun bubmotexa [IOK
ANEKTPUUYECKUX ToJiel. JInnun https://m.edsoo.ru/ffOc6df2
HaIPsKEHHOCTH
o | e recpmacace B LOK
' LA https://m.edsoo.ru/ff0c6f00
MOTEHIINAJIOB
51 [IpOBOTHHUKY W JUAJICKTPUKH B but6mmoreka [{OK



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
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
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QJICKTPOCTATUYICCKOM IIOJIC.
I[I/IBJ'IGKTpI/I‘IeCKaH IMPOHUITACMOCTD

https://m.edsoo.ru/ff0c7018

52

DnexTpoéMkocTh. Konaencarop

but6mmoreka [JOK
https://m.edsoo.ru/ff0c7126

53

54

55

56

DIEKTPOEMKOCTD IJIOCKOTO
KOHJICHCATOpa. DHEPIrus 3apsHKCHHOTO
KOHJICeHCATOpa

JlaGoparopnas padora "M3mepenne
AIEKTPOEMKOCTH KOHAEeHCcaTopa"

[IpuHUOMD NEUCTBUS U TPUMEHECHUE
KOHJICHCATOPOB, KOIMMMPOBAIBLHOIO
armapara, CTpyMHOTo IpUHTEpa.
DJIEKTPOCTATUYECKAS 3aIlHTA.
3azeMIiIeHHE 3IEKTPOIpHOOpOB

DIIEKTPUUECKUH TOK, YCIOBHS €T0
cyuiectBoBaHus. [10CTOSHHBIN TOK.
Cwuia Toka. Hanpsixenue.
Conportupnenue. 3akoH OMa s
y4acTKa Lenu

but6mmoreka [JOK
https://m.edsoo.ru/ff0c72c0

57

[TocnenoBaTenbHOE, MapamieIbHOE,
CMENIAHHOE COCTMHEHNE
poBoIHUKOB. JlabopaTopHas paboTa
«/3ydeHne CMEIaHHOTO COETMHECHHUS
PE3UCTOPOBY

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

58

PabGoTa u MOIIHOCTH 3JIEKTPUUECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

bubnunoreka LIOK
https://m.edsoo.ru/ffOc7838

59

3axon Oma J1sl MOJTHOM (3aMKHYTOM )
anekTpudeckon nenu. Koporkoe
3ambIkanue. JlaboparopHas pabora
«M3mepenue DJIC UCTOYHHUKA TOKA U

0.5

bub6nunoreka LIOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
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CTO BHYTPCHHCTO COIIPOTUBJICHUA

DNeKTPOHHAs MPOBOJUMOCTH TBEPIBIX
METAJJIOB. 3aBUCHMOCTh

60 COMPOTHUBIICHUS METAJJIOB OT
Temrepatypsl. CBepXIIpOBOANMOCTD

61 DNEKTPUYECKHl TOK B BAKyyMe.

CBOMCTBA AIEKTPOHHBIX ITYYKOB
[TomynpoBOAHUKH, KX COOCTBEHHAS U

62 MIPUMECHas MPOBOAUMOCTh. CBOKCTBA bubnuoreka [{JOK
p—n-niepexoa. [1oaynpoBOTHUKOBBIC https://m.edsoo.ru/ff0c84ae
prOOpbI
DNEKTPUIECKUI TOK B paCTBOPaxX U

63 pacIuiaBax AJIEKTPOIHUTOB. bubnmnoreka [{OK
DIEKTPOTUTHYECKAS TUCCOIHALIHS. https://m.edsoo.ru/ff0c82ba
DnekTponus
DJIEKTPUYECKUI TOK B ra3zax.

64 CaMOCTOATENbHBIN 1 bubnuoreka [HJOK
HECaMOCTOSTEIbHBIN pa3psa. MoHus. https://m.edsoo.ru/ff0c84ae
[Lmazma
DneKTpudecKue mpuoopsl 1

65 YCTPOMCTBA U UX IPAKTUYECKOE bubnmoreka [JOK
npumenenue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MMacHOCTH

66 O6o06maronuiit ypok bubnuoteka [{OK
«DIEKTPOAMHAMUKAY) https://m.edsoo.ru/ff0c88be
KonTponbHas pabora no teme

67 «QnekTpocTtaTuka. [locTosHHBII bubnuoteka [{OK
AIIEKTPUIECKUH TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpefax»

68 PesepBHblit ypok. KontponbHas bubmunoreka [[OK



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

pabota mo Teme "DnekTpoauHaMuKa'

https://m.edsoo.ru/ff0c8c56

PesepBHbIit ypok. O0o6maronuii ypok

bubmnoreka LIOK

69 o remaMm 10 kJacca 1 https://m.edsoo.ru/ff0c8f6c

OBILIEE KOJIMYECTBO YACOB IIO 69 5 4

[TPOTPAMME

11 KJIACC

N KosanyecTBo yacoB JNara JJIeKTPOHHBbIE M poBbIE

u/n Tema ypoka Beero Kontpoabubie IlpakTnyeckue W3yseHus oOpa3zoBaTesibHbIE

padoThI padoTbI pecypchl

[TocTostTHHBIE MArHUTBI U UX

1 B3auMO/IecTBUE. MarHuTHOE MoJIe. 1 bubmmoreka [IOK
BekTop MarHuTHOW WHIYKIIHH. https://m.edsoo.ru/ff0c9778
JIMHUM MAarHUTHOW MHIYKIIMU
MarauTHoOe o€ TpoOBOJHUKA C

5 TOKOM. OmneIT Opcrena. 1 bubnunoreka LIOK
B3aumonelicTBre MPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JIaGopatopnas padota «3yuenue 1 1 bubmotexa [IOK
MarHUTHOTO TOJISl KATYIIKUA C TOKOMY https://m.edsoo.ru/ff0c98fe
JleficTBE MarHUTHOTO MOJIS Ha
MIPOBOJIHMK ¢ TOKOM. Cuita Ammepa.

4 JlabopaTopnas paboTa 1 1 bubnuoteka [{OK

«ccnenoBanne nelCcTBUA
MMOCTOSSHHOTO MArHUTA Ha PAMKY C
TOKOM)

https://m.edsoo.ru/ff0c9ac0



https://m.edsoo.ru/ff0c8c56
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JlericTBHE MarHUTHOTO MOJIS Ha
JBIDKYIIYIOCS 3apSKEHHYIO YACTHILY.
Cuna Jlopenna. PaboTa cusl
JlopeHna

but6mmoreka [JOK
https://m.edsoo.ru/ff0c9df4

DNeKTpOMarHuTHasE UHIYKITHUS.
[ToTok BEekKTOpa MarHUTHOM
uaaykiuu. IJC uaayKIuu. 3aKoH
AIEKTPOMArHUTHON MHAYKITUN
®dapanes

JlabopaTopnas paboTa
«UccnemoBanue sBiIeHUI
3JIEKTPOMArHUTHOM MHIYKIIA)

bubmnorexa IIOK
https://m.edsoo.ru/ffOcal50

NHnykTuBHOCTS. SIBIICHHE
camounaykiuu. IJC
CaMOMHIYKINU. DHEPrUs
MarHUTHOTO TOJISI KATYIIKHA C TOKOM.
DIEeKTPOMarHuTHOE T0Jie

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

10

11

TexHuueckne yCcTpoucTBa U UX
IIPUMEHEHHNE: [IOCTOSHHBIE MATHUTHI,
JJIEKTPOMAarHUThI, JJIEKTPOJABUTATEIIb,
YCKOPHUTEIH 3JIEMEHTAPHBIX YACTHII,
VHIYyKIIMOHHAS I€Yb

O6o0maromwmii ypok «MarauTHoe
moJie. DJCKTPOMAarHUTHAsT WHITYKIIHS)

KonTponsHas pabora o teme
«MarsuTHoe 1nozie.
DNeKTpOMAarHUTHAS WHIYKIIHS

but6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

but6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CBo0OOAHbBIE MEXaHUUECKUE
kojebanus. ['apmonnueckue
KoJicOaHus. Y paBHEHUE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0c9df4
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TapMOHUYECKUX KOJIeOaHM.
[IpeBpatieHue sHeprun

13

JlabopaTopHnas paboTa
«HccnenoBanne 3aBUCUMOCTH
Mepuo/ia MaJIbIX KoJieOaHuil rpy3a Ha
HUTH OT JUIMHBI HUTH U MacChl TPy3a»

14

15

KonebarenpHsblit koHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHUs B
U7eaJIbHOM KoJieOaTeIbHOM KOHTYDE.
AHanorus Mexay MEXaHUYECKUMHU U
AJIEKTPOMArHUTHBIMU KOJIEOaHUSMU

®opmyna Tomcona. 3akoH
COXPAaHCHHUSI SHEPTHUH B UJICATHBHOM
KoJe06aTeIbHOM KOHTYPE

bubmmoreka [IOK
https://m.edsoo.ru/ffOcb820

bubmnorexa IIOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o 3aTyxaronmx
KoJieOaHusX. BEIHYK/ICHHBIC
MexaHndeckue Konebanus. Pezonanc.
BrIHYXIEHHBIC 2JICKTPOMArHUTHBIC
KoaeOaHus

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

17

18

[Iepemennslii TOk. CUHYCOMTAIBHBIN
MEpEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOI0 TOKA. AMIUIUTY/IHOE U
JIEVCTBYIOIIIEE 3HAYCHUE CUIIbI TOKA U
HaNpsHKEHUS

Tpancdopmatop. [IponsBoacTso,
nepenaya v notpediaeHue
AJIEKTPUYECKOU SHEPTUU

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

19

YCTpONCTBO U NMPAKTUYECKOE
MIPUMEHEHHE IIEKTPUUECKOTO
3BOHKA, T€HEPATOPA IEPEMEHHOTO

bubnunoreka LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
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TOKa, JIMHUU QJICKTpoIIcpcaad

DKOJIOTMYECKUE PUCKH MPU
MPOU3BOJICTBE HIEKTPOIHEPTHU.

20 Kynbprypa UCHONIB30BaHHS
3JIEKTPOSHEPTUH B TOBCEHEBHOM
KUZHU
MexaHu4yecKkue BOJIHBI, yCIOBUS
acripoctpanenus. [lepuon.
21 I()jKoppOCTBppaCHpOCTpaEIeHi}I U JUIMHA bubmmorexa TIOK
https://m.edsoo.ru/ffOcca54
BOJIHEI. [lonepeyunbie ¥ MpOOJIbHbBIC
BOJIHBI
29 3Byk. CKOpOCTh 3ByKa. [ poMKOCTH bubnuoreka [HJOK
3Byka. Beicota ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMAarHuTHBIE BOJTHBI, UX
23 CBoﬁcha Y CKOPOCTb. U_[KaJ’Ia bubmorexa [TOK
https://m.edsoo.ru/ffOccfe0
AJIEKTPOMArHUTHBIX BOJH
[TpuHUUNBI PaAUOCBSI3H U
24  TeneBunenus. Pa3Butue cpenacTts
cBsa3u. Pagnosiokanus
o5 KonTponsnas padora «Konebanus u bubnmnoreka [JOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpssMonMHENHOE pacIpoCTpaHEeHNE
o | CBETAB OJIHOPOJIHOM cpefie. bubnmoreka [JOK
Toueunslii ucTOUHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OtpaxkeHue cBeTa. 3aKOHbI
27 OTIf)anceHHﬂ cera. [loctpoenue Bubmmorexa TIOK
. https://m.edsoo.ru/ff0cd4e0
n300pakKeHUM B IJIOCKOM 3epKajie
28 [Ipenomnenue cera. [lonHoe bubnuoteka [{OK

BHYTpPEHHEE OTPaKECHHUE.

https://m.edsoo.ru/ffOcd7f6



https://m.edsoo.ru/ff0cca54
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[IpenenpHbIN yroJl HOJIHOTO
BHYTPEHHETO OTPaKEHUS

JlabopaTtopnas pabota «3mepenue

but6mmoreka [JOK

29 MOKa3aTelIs IPEIOMIICHHS CTEKIIa» https://m.edsoo.ru/ff0cd67a
JInnzel. [TocTpoenne n3odpakeHuii B

30 nuH3e. CDopM}II)na TOHKOM JII;/IHSI)I. bubsmorexa [IOK

https://m.edsoo.ru/ffOcddle

YBenu4yeHue JTUH3bI
JlabopaTopHnas paboTa

31 «MccnenoBanue CBOWCTB
M300paKEeHUH B JIMH3AX)
Jucniepcus cBera. CIOKHBINA COCTaB

32 oenoro ceeta. LBer. JlabopaTopHas
pabora «Habmronenue aucrepcuu
CBETa»

33 Nurtepdepennus cera. dudpaxius bubnmnoreka [JOK
ceTa. Jludpakunonnas pemeéTka https://m.edsoo.ru/ffOced22

34 [TorepedyHOCTH CBETOBBIX BOJIH. bubnmnoreka [JOK
[Tonspusarums cBeta https://m.edsoo.ru/ffOcf02e
OnTuyeckue mpuOOpsl U yCTPOICTBA

35 u ycnoBus ux 0€30MacHOrO
MPUMCHCHHSI
['paHuIBl MPUMEHUMOCTH

36 KJ1accuyeckon Mexanuku. [loctynarsl bubnnoreka [IOK
CHeMaIbHON TeopUun https://m.edsoo.ru/ff0cf862
OTHOCUTEIIbHOCTHU
OTHOCUTEIBHOCTh

37  OIHOBPEMEHHOCTH. 3aMeJJICHHE brbmiorexa LIOK

https://m.edsoo.ru/ff0cfa42

BPEMEHH U COKpAIICHHUE JITTMHBI

38 DHeprusi U UMITYJIbC PESITUBUCTCKOM bubmuoreka [JOK

HYaCTHUIIbI. CBs13b MacCHI ¢ 3Hepmeﬁ nu

https://m.edsoo.ru/ffOcfc68



https://m.edsoo.ru/ff0cd67a
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HNMITYJIbCOM. SHCPI‘I/I}I ITIOKOA

KonTponsHas padora «OnTuka.

but6mmoreka [JOK

39  OcHOBBI cIEUAILHON TEOPUH e/ o500 TU/FFOCEGHO
OTHOCHUTEJIbHOCTHY /m. :
40 ®otonsl. Dopmyna [lnanka. Dueprus bubnuoteka [{OK

Y UMNyJibC (OTOHA

https://m.edsoo.ru/ffOcfel6

41

42

OTKpBITHE U UCCIIEIOBAHUE
dotorddexra. OnbiTe A. T
CroneroBa

3akonsl hoTorpdekra. YpaBHEeHUE
Oiinmreiina s Goroaddexra.
«Kpacnas rpaauma» ¢porodrddekxra

bubmmoreka [IOK
https://m.edsoo.ru/ffOcffc4

bubmnorexa IIOK
https://m.edsoo.ru/ff0d015e

43

Hasnenue ceera. OnwiTh 11. H.
JlebeneBa. XUMHUECKOE JI€HiCTBUE
cBeTa

bubmmoteka [IOK
https://m.edsoo.ru/ff0d04a6

44

45

46

TexHuueckue ycTporucTBa u
MPAKTUIECKOE MPUMEHEHUE!
¢doTorneMenT, (HOTOATUHK,
COJIHEUHas Oartapesi, CBETOIUO]

Pemenune 3agay no teMe «DIEMEHTHI
KBAHTOBOM OIITHKN

Mogaenr atoma TomcoHa. OOBITEI

Pesepdopaa no paccesHuIo 0-4acTHil.

[ImaneTapHas MoJi€sIb aTOMA

bubmmoteka [IOK
https://m.edso0.ru/ff0d0302

but6mmoreka [IOK
https://m.edsoo.ru/ff0d091a

47

IToctynatsr bopa

but6mmoreka [IOK
https://m.edsoo.ru/ffOdOafa

48

N3nydenue u noriouieHue GoTOHOB
IIPU [IEPEXOJE aTOMa C OJHOTO
YPOBHS DHEPTUM HA Ipyrou. Buibl
CIIEKTPOB

bubnunoreka LIOK
https://m.edsoo.ru/ff0dOafa



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

49

BomnnoBbie cBoOliCTBa yacTull. BoHbI
ne bpoiina. KopnyckynspHo-
BOJIHOBOM nyanu3Mm. CIIOHTaHHOE U
BBIHYKJICHHOE H3JIyYEHUE

but6mmoreka [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PATMOAKTUBHOCTU. OTBITHI
Pesepdopna no onpenenenuto
COCTaBa PaIMOAKTUBHOIO U3TyUEHUS

bubmnoreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

52

CpoiicTBa anbda-, 6eTa-, raMma-
u3nydeHus. Biusaue
PaMOaKTUBHOCTH Ha KUBBIC
OpraHU3MBbI

OTKpbITHE TPOTOHA U HEUTPOHA.
Nzotomnel. Anbda-pacna.
DNEKTPOHHBIN U MMO3UTPOHHBIN OeTa-
pacnaa. ['amma-usinyueHue

bubmnorexa IIOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBsSI3U HYKJIOHOB B fJIpe€.
Snepubie peakiuu. AnepHpii
peaktop. [Ipo0aembl, MepCIEKTUBBHI,
AKOJIOTUYECKHUE aCIEeKThI IEPHOI
SHEPTEeTUKHU

bubmmoteka [IOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTUulbl. OTKpBITHE
MO3UTPOHA. MeTO bl HAOIOICHUS U
pErucTpalyu AIEMEHTaAPHBIX YaCTHII.
Kpyrasiit cton «DyHnameHTalbHbIE
B3auMojieicTBusl. EnuHCTBO
(bu3HUeCKOl KapTUHBI MUPa

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3nH0r0 HeOa. Co3Be3aud,
SIpKUE 3BE3]IbI, TUTAHETHI, UX BUIAMMOC
nerkenne. CollHeUHas CHCTEMaA

56

Comnune. CoiiHeyHast aKTUBHOCTD.



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

Nctounuk sueprun CosHIA U 3BE3]T

57

3BE3/1bI, X OCHOBHEIC
XapaKTEPUCTUKU. 3BE3/IbI TTIaBHOM
MOCJIeI0BATENIbHOCTU. BHYTpEeHHEee
cTpoeHue 38€31. CoBpeMeHHbIE
MPEACTABICHUS O IPOUCXOKACHUU U
sBomtounu CoJIHIIA U 3BE3]

58

59

Mueunsiit [IyTe — Hama ['anakTuka.
[Tonoxenue u neuxxenne ConHia B
lNamakTuke. ['anaktuku. Y€pHbie
JBIPBI B SiIpax raJlaKTUK

Bcenennas. Pa3zberanue rajakTuk.
Teopus bonbmoro B3peiBa.
PenukToBoe uznydenue.
MeraranakTuka

60

Hepemennsie npobiemsr
aCTPOHOMHH

61

KonTponpHas pabota « DeMeHThI
ACTPOHOMHH U aCTPODHU3UKI

62

O6o6marommit ypok. Ponb ¢pusuku u
aCTPOHOMHUH B IKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COLIMAILHON 1
THUYECKOU chepax nesTeTbHOCTH
YyeJioBeKa

63

64

O6o6marommii ypok. Ponb u Mecto
(GU3MKK1 1 ACTPOHOMHH B
COBPEMEHHOM HayYHOU KapTUHE MHUPA
O6o6maromwii ypok. Ponib
¢busnyeckoi TeOpuu B
(opMUpPOBaHUM IIPEICTABICHUN O




(bu3nuecKkoi KapTUHE MUpa

O6o0maromuii ypokx. Mecto
(hu3uYecKoi KapTUHBI MHUpa B 00IIIEM

65 psly COBPEMEHHBIX €CTECTBEHHO- 1
Hay4HBIX MIPEACTABICHUN O MPUPOJIEC
66 Pe3epBHbIi ypok. MarHutHoe moiJe. 1
DNeKTpOMarHuTHas UHIYKITUS
PesepBHblil ypok. Onrtrka. OCHOBBI
67 chenuaibHON TCOPUHU 1
OTHOCHUTEIIBHOCTHU
P HBIN k. KBanToBas usuka.
68 S?Ii:elx%ljeHTbl}gﬁpOHO;mf I/Ia b 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0d1784
acTpou3uku
OBUIEE KOJIMYECTBO YACOB I10 68



https://m.edsoo.ru/ff0d1784




