Ipuaoxkenune Nel k OOII COO

I'ocynapcTBenHoe 0I01:KeTHOE 001Ie00pa3oBaTeIbHOe yupexaenue Jjuneid Ne 373 MockoBckoro paiiona
Cankr-IlerepOypra «IKoHOMHYECKHI JIHLIEI»

ITPUHATA YTBEPXJIEHA

penienueM [legaroruueckoro coBeTa MPUKa30M 10 [ 0CyaapCcTBEHHOMY OFOKETHOMY
I'ocymapcTBEHHOTO OIOKETHOTO 0011e00pa3oBaTeIbHOMY yupekaeHuo Juieid Ne 373
00111e00pa30BaTENILHOTO YUPESIKACHHS JTUIIeH Ne Mockogrckoro paitona Cankr-ITetepOypra

373 MockoBckoro paiiona Cankt-IlerepOypra «OxoHomuueckuii unei» ot 31.08.2026 Ne 126-ox1

«OKOHOMHMYECKUH JTALIEI»,
rporokoi ot 31.08.2026 r. Ne 1

Moanvicaro Uubposoii noammcoo: Adaracbesa Mputa

BUKTOpOBHa
a H a C b e B a DN: c=RU, st=r. Cavkr-TleTepbypr, I=CankT-Metep6ypr,

title=[lupextop, 0=TOCY/IAPCTBEHHOE BIOKETHOE
OBILIEOBPA3OBATE/IbHOE YUPEX/IEHME NMLIEV Ne 373
MOCKOBCKOTO PAIOHA CAHKT-TETEPBYPTA
p VI H a *IKOHOMUYECKIV SILIEW",
1.2.643.100.3=12083030363935393932383935,
1.26433.131.1.1=120C373831303039383138333932,
B email=school373@yandex.ru, givenName=Vpura
MKTOPOBHa Bntoposse, n-Adaracscon cn-Abaracocoa Hpna

BuKTOpOBHA

PABOYASA ITPOT'PAMMA
0 Yy4eOHOMY npeaMeTy

«DU3NKA»
10 — 11 kaace

YPOBeHb — 0a30BbIii

Yuureab-coCTaABUTEND:
Kapmnos Unbst AnekcannpoBud,
yUUTEIbh (PU3HKH U MATEMATHKU
I'bOY numeit Ne373 MOCKOBCKOTO
paiiona Cankr-IletepOypra

Cankr-IlerepOypr
2026



HHOACHUTEJBHAA 3AIINCKA

Pabouas nporpamma no ¢usuke pazpadoTaHa Ha OCHOBE:

- denepanabHOro rocy1apcTBEHHOTO0 00pa30BaTEILHOTO CTaHIApPTa CPEIHErO OOIIEeTo
o0pa3oBaHus, YTBEP>KICHHOIO MpHKa3oM MuHucTepcTBa 00pazoBaHus 1 HayKu Poccuiickoit
®denepannn ot 17.05.2012 Ne 413 (c M”3BMEHEHUSAMH U JOTIOTHEHUSMU);

- DenepanpHON 00pa30BaTEIILHON MPOTPaMMBbI CPETHETO O0IIET0 00pa3oBaHus (BKIIOYAs
coJiepKaTeNbHbIN pa3zen 1no npeamery «Pusukay (0a30BbIii ypOBEHB)), YTBEPKACHHON
npukazoM MunucrepcTsa npocseuieHus Poccuiickoit @enepauuu ot 18.05.2023 Ne 371 (c
U3MEHEHHUSMU U JTOTIOJTHEHHUSIMH );

- Tlonmoxenms «O pabodeld mnporpaMme yd4eOHOro TMpenMeTa, Kypca TOCYIapCTBEHHOTO
010 KeTHOTO 00I1Ie00pazoBaTenbHOTO yupexaenus nuuei Ne373 MockoBckoro paitona CaHKT-
[TeTepOypra « IKOHOMHUECKUN JTHUIICH.

[Tporpamma no ¢gu3uke 6a30BOro ypoBHS Ha yPOBHE CpeAHEro odIero oopazoBanus pazpadoTana
Ha OCHOBE TIOJIO)KEHHH M TpeOOBaHWW K pe3yJabTaTaM OCBOCHHUSI OCHOBHOW 0Opa3oBaTeIbHOM
nporpammel, npenctaBieHHbIXx B @T'OC COO, a Taxke ¢ yu€rom ¢eaepanbHoil paboueil mporpaMMel
BOCIIHTAHHUS W KOHLEMIUU TMpenojgaBaHus ydeOHoro mnpeamera «®Pusmka» B 00pa3oBaTeIbHBIX
opranm3zanusax Poccuiickoii @enepaiuu, pealn3yonux OCHOBHbIE 00pa30BaTeIbHbIC TPOTPAMMBI.

Conepkanre mporpaMMbl 1Mo (U3UKE HaAIpaBiIeHO Ha (HOPMUPOBAHUE €CTECTBEHHO-HAYYHOM
KapTUHBI Mupa obyuatomuxcs 10—11 kimaccoB npu oOyueHHH UX GU3UKe Ha 6A30BOM YPOBHE Ha OCHOBE
CHCTEMHO-/IeATeNIbHOCTHOr0 mnonaxoja. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusiM PI'OC
COO Kk mIaHupyeMbIM JMYHOCTHBIM, MpPEIMETHBIM W METalmpeIMETHbIM pe3ysbTaTaM OOydyeHus, a
TaK)K€ YUYUTHIBAET HEOOXOJUMOCTh DPEaTU3allMy MEXKIIPEIMETHBIX CBs3ed (PU3MKU C €CTEeCTBEHHO-
HaY4YHbIMM Y4eOHBIMH HpeaMeTaMu. B Hell ompenensioTcss OCHOBHbBIE €M U3y4deHHMsS (PU3UKH Ha
YPOBHE CpeAHero oO0IIero oOpa3oBaHMs, IUIAHUPYEMbIE pE3YJIbTaThl OCBOGHHSA Kypca (U3HKU:
JUYHOCTHBIE, METaNPEeIMETHBIE, TIPEIMETHBIE (Ha 0a30BOM YPOBHE).

[Tporpamma o ¢pu3MKe BKIOYAET:

IUTAaHUpYEMble pe3yJbTaThl OCBOCHHUS Kypca (u3uku Ha 0a30BOM YypOBHE, B TOM 4HCIE
IpeIMETHBIE PEe3yIbTaThl MO rojlaM O0yUeHUs;

coJiepkanue yueOHoro npeamera «DPu3uKay» mo rogaM o0yyeHHUs..

Odusnka Kak Hayka o Haubosiee OOIIMX 3aKOHAX MPUPOJBI, BBICTYMass B KauyecTBEe Yy4eOHOTo
npeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIAJ B CUCTEMY 3HAHMM 00 OKpYKaloIeM MHpE.
[konapHBIH Kypc (U3UKH — CHCTEMOOOPA3YIOUINIl Ui €CTECTBEHHO-HAYYHbBIX Y4YEOHBIX MPEIMETOB,
NOCKOJIbKY (PM3UYECKHE 3aKOHBI JIeKaT B OCHOBE IIPOIIECCOB U SBJICHUM, H3ydyaeMbIX XHMUEH,
Oouonoruelt, ¢usnueckoir reorpadueit m acrpoHomueil. Mcnonab3oBaHWE M AaKTHBHOE IPUMEHEHHE
busznyecKkux 3HAHUU OIpenesieT XapakTep W pa3BUTHE pPa3HOOOpA3HbIX TEXHOJOTUMH B cdepe
JHEPreTUKH, TPAHCIOpPTa, OCBOCHHA KOCMOCA, IIOJIYYEHHsS HOBBIX MAaTEpUalOB C 3aJaHHBIMU
CBOWCTBaMH U Jpyrux. V3ydeHue (QpU3MKUM BHOCHUT OCHOBHOM BKIJIaJ B (POPMHPOBAHUE E€CTECTBEHHO-
HAY4YHOH KapTUHBI MUpa OOydarommxcsi, B (OPMHPOBAHHWE YMEHHH NPUMEHATh HAYYHBI METOx
MO3HAHUS NPU BBIIOJHEHUU MU yUEOHBIX MCCIIEJOBAHUM.

B ocHOBY kypca (u3uKHM UIsi ypOBHS CpEIHEro o0Imero oOpa3oBaHHS IOJIOXKEH PSI HACH,
KOTOPBIE MOKHO pacCMaTPUBATh KaK MPUHITUIIBI €r0 TTOCTPOCHUSI.



WNnes nemocTHOCTH. B COOTBETCTBUM C HEH KypC SBIIECTCS JIOTUYECKH 3aBEPLIEHHBIM, OH
COJCPKUT MaTepuall M3 BCEX pas3fenoB (PHU3MKH, BKIIOYAET KaK BOINPOCHl KIACCHYECKOM, TaK H
COBPEMEHHOM (PU3HKH.

Wnes renepamuzanuu. B cooTBeTcTBUM C Hel marepuan Kypca (U3MKH OOBEAWHEH BOKPYT
¢usuueckux Teopuil. Bemymmm B Kypce sBisieTcs (OPMHpPOBAHHE TPEICTABICHUH O CTPYKTYPHBIX
YPOBHSIX MAaTE€pPHUH, BELLECTBE U IOJIE.

WUnes rymanurapusammu. EE peanmmsamust mnpeamonaraeT HCIOIb30BaHHE TI'yMaHHTapHOTO
noTeHIuana pu3nuecKkor HayKu, OCMBICIICHUE CBSI3U Pa3BUTHUS (PU3UKHU C pa3BUTHEM OOIIECTBA, a TAKXKE
C MHUPOBO33PEHUECKUMH, HPAaBCTBEHHBIMH U YKOJIOTHUECKUMH MPOOIEMaMH.

I/II[CH HpI/IKHa,Z[HOﬁ HaIIpaBJICHHOCTH. Kpr (1)I/I3I/IKI/I npeamnojaract 3HaKOMCTBO € IHMHUPOKHM
KPYIroM TEXHUYCCKUX U TCXHOJIOTMUCCKHUX HpI/IJIO)KeHI/Iﬁ HU3YUCHHBIX TeOpI/IfI 1 3aKOHOB.

Wnes 9SKoJOrM3allMy  pealu3yeTcss IOCPEACTBOM  BBEICHHS  DJIEMCHTOB  COJICPIYKAHHMS,
MOCBSIIEHHBIX YKOJOTHYECKUM MPoOIeMaM COBPEMEHHOCTH, KOTOPBIC CBSI3aHbI C PA3BUTHEM TEXHHKHU U
TEXHOJIOTHH, a TaK)Ke OOCYXJICHHS MPOOJIEeM PalMOHATBHOTO MPUPOIAONOIB30BAHUS U IKOJIOTHICCKON
0€30I1aCHOCTH.

CrepKHEBBIMH JIEMEHTaMU Kypca (PU3MKH Ha YPOBHE CpelHEro o0IIero o0pa3oBaHUs SBIISIOTCS
¢uznueckue teopun (PopMHUpOBAaHUE MPEACTABICHUI O CTPYKTYpe MOCTPOEHUsl (PU3NYECKOU TEOpHH,
poiu (yHIaMEHTAJIbHBIX 3aKOHOB W NPHUHIMIIOB B COBPEMEHHBIX NPEJCTABICHUAX O MPHUPOJE,
rpaHuUIlaX IPUMEHUMOCTH TEOPUHl, ISl OMHCAHUS €CTECTBEHHO-HAYYHBIX SIBICHUI U IPOLIECCOB).

CHUCTEeMHO-JIEATETbHOCTHBIM TOAXO0J B Kypce (PU3UKH peaTu3yeTcsl Mpexae BCEero 3a Cuér
OpraHM3aIK SKCIIEPUMEHTAIbHON JeATeIbHOCTH o0ydaromumxcs. st 6a3oBoro ypoBHs Kypca GU3NKU
— 9TO HUCIHOIB30BaHUE CHUCTEMBI (POHTATHHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U JTAOOPATOPHBIX
paboT, KOTOpbIe B Mporpamme Mo (u3nke o0HEAUHEHBI B OOIINN CITUCOK YYEHHYECKUX MPAKTHUECKUX
pabot. Beienenue B ykazaHHOM IepedHe JJa00paTOPHBIX PaboT, MPOBOAUMBIX JJISI KOHTPOJIS U OIICHKH,
OCYIIIECTBIISIETCS yYaCTHUKAaMU 00pa30BaTeIbHOrO MpoIiecca UCXO] U3 0COOCHHOCTEH TUIaHUPOBAHUS U
ocHameHus: kabuHeTa ¢usuku. [Ipu sToM oOecmeunBaeTcs OBJIaJieHHE OOYYAIOIIUMUCA YMEHUSMHU
MPOBOANTH KOCBEHHBIC U3MEPEHUS, UCCIECIOBAHUS 3aBUCUMOCTEN (DM3MUECKUX BEMYMH U TTOCTAHOBKY
OIIBITOB ITO MPOBEPKE NPCIOKECHHBIX I'MITOTES.

bonpmioe BHUMaHuE YACIEICTC PCIICHUIO paC‘léTHBIX 1N Ka4CCTBCHHBIX 3ajady. HpI/I OTOM JJIA
paC‘-IéTHBIX 3aa4 IMPUOPUTCTOM ABJIAKOTCA 3aa4u C ABHO 3aJlaHHOM (I)I/I3I/I‘{CCKOI>'I MOACIBIO,
IMO3BOJIAIOINIUE MPUMCHATH U3YYCHHBIC 3aKOHBI 1 3aKOHOMEPHOCTHU KaK M3 OJHOIO pasacia Kypca, TaK U
HHTEIPpUPYd 3HAHUA U3 Pa3HBIX PA31CI0B. 21.]'[5[ KauC€CTBCHHBIX 3aa4 MPHOPUTCTOM ABJIAIOTCA 3aJJaHUA
Ha OOBSICHECHHE MMPOTCKAHUA (I)I/IBI/I‘-ICCKI/IX SIBIICHUH U poneccoB B OKPY)KaIOH_ICﬁ KH3HH, TpeGy}oume
BLI60pa (I)HBH‘-ICCKOﬁ MOZCIIN IJId CUTYyalluU ITPAKTUKO-OPUCHTHPOBAHHOI'O XapaKTCpa.

B cootBerctBun ¢ TpeboBaHusiMu OPI'OC COO k maTepHabHO-TEXHHYECKOMY OOECIeYEHUIO
yuebHoro mporecca 0a30BBI ypoBeHb Kypca (U3MKH Ha ypOBHE CpEIHEro oomero oobpazoBaHUs
OOJDKCH HU3Yy4daThbCsl B YCJIIOBUAX MPCAMCTHOI'O KaGI/IHeTa (1)I/I3I/IKI/I WK B YCJIIOBHUAX HHTCTPHUPOBAHHOIO
KaOMHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO MUKJIA. B kxabuHere (U3UKU JOIKHO OBITH HEOOXOIUMOE
nabopaTtopHoe 00OpYAOBAaHUE NJISl BBIOJHEHHUS YKa3aHHBIX B Mporpamme Mo (pu3mke YYeHHUECKUX
MPAKTHYECKUX padOT U IEMOHCTPAIMOHHOE 00OPYIOBAHHE.



JleMoHCTpanoHHOE 000pynoBaHHEe (POPMUPYETCS B COOTBETCTBHH C MPUHIIUIIOM MHUHUMAIbHOM
JIOCTAaTOYHOCTH M OOEeCIeyrBaeT IMOCTAHOBKY IEPEYHCICHHBIX B Mporpamme Mo (U3MKe KITIOUEBBIX
JEMOHCTpAlMM Il  UCCICJOBAHMS M3Yy4YaeMBbIX SBICHUHM M IPOLECCOB, OMIUPHUYECKUX U
(yHAaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUI.

JlaGopaTtopHoe 000pyHOBaHHE Ui YUYEHHUECKUX IMPAKTHYECKHX pPaboT (opMHUpyeTcss B BUAE
TEeMaTHYECKUX KOMIUIEKTOB M 00ECIICUMBAETCS B pacyére OJHOr0 KOMIUIEKTa Ha ABYX OOy4aromIuxcs.
TemaTtndeckne KOMIUIEKTHI J1a0OPaTOPHOTO 000PYIOBAHHS TOKHBI OBITH TOCTPOCHBI HA KOMILIEKCHOM
UCTIOJIb30BAaHUH aHAJIOTOBBIX U HU(POBBIX NPUOOPOB, a TAKKE KOMITBIOTEPHBIX N3MEPUTEIBHBIX CHCTEM
B BUJI€ IU(PPOBBIX Ta00OpATOPHIA.

OCHOBHBIMH HOEIsIMU U3YUCHUA (bI/ISI/IKI/I B O6H_I€M O6pa3OBaHI/II/I SABJIAIOTCA:

dopMupoBaHHE WHTEpeca W CTPEeMIICHUS OOydYalOMMXCsl K HAYYHOMY H3YYEHHUIO MPHUPOIHL,
Pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

pasBUTHE NPEJICTABICHUH O HAyYHOM METOJE MO3HaHHS M (OPMHPOBAHUE HCCIIEI0BATEIBCKOTO
OTHOLICHHUS K OKPYXKAIOLIUM SIBJICHUSM;

(GbopMUpPOBaHNE HAYYHOI'O MUPOBO33PEHUSI KaK pe3ysbTara U3y4eHHUs] OCHOB CTPOEHUS MATEPUH U
(GyHIaMEHTaAJIbHBIX 3aKOHOB (PU3UKHU;

(dopmupoBaHne yMEHUN OOBSICHATD SIBIICHHS C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUNA U HayYHBIX
JI0Ka3aTeNbCTB;

(dbopMuUpOBaHUE MPEACTABICHUN O poiu (PU3MKU IS Pa3BUTHUSI JPYIrUX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHUIl.

JlocTikeHune 3TUX 1Leiei obecreunBaeTcs pelieHrueM CIEAYIOUIMX 3a1ad B MPoLecce U3yYeHHs
Kypca (pU3MKH Ha ypOBHE CPEIHEro 00IIero oopa3oBaHus:

NpUOOpeTeHNe CUCTEMBbl 3HAHUNW 00 OOHMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX,
BKIIIOUAsi MEXaHHWKY, MOJIEKYJSIPHYIO (U3HKY, JJIEKTPOAMHAMHKY, KBAHTOBYIO (DM3HKY U DJIEMEHTHI
acTpo(u3uKy;

dbopMUpOBaHHE YMEHMH MPUMEHSITh TEOPETUYECKHE 3HAaHUS i1 OOBACHEHUS (U3MUECKUX
SBJICHUH B TIPUPOJIE U JUIS IPUHATHS MPAKTUYECKUX PEIICHUHN B IOBCETHEBHOM KU3HU;

OCBOECHHE CIIOCOOOB pPEIICHUs pa3IMyHbIX 33jlay C SIBHO 33/1aHHON (PM3MYECKOW MOJIeNbIo, 3a/1a4,
MOJPa3yMEBAIOIIUX CAMOCTOATENIBHOE CO3/1aHne (PU3NUECKON MOJIENHN, aIeKBAaTHON YCIIOBHM 3a]1auH;

NOHMMAaHWE (PU3UYECKMX OCHOB M NPUHLMUIIOB JEMCTBUS TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTHYECKHX POIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENY;

OBJIQJICHUE METOJAAMU CaMOCTOSITEJIbHOTO IUJIAHWPOBAaHUS W TNPOBEACHUSA  (PU3UUECKUX
9KCIEPUMEHTOB, aHAJIN3a M MHTEpHpeTanuu HHHOpMAIH, ONpeaesieH s JOCTOBEPHOCTH MOIYYEHHOTO
pe3ynbrara;

CO3JaHME YCIOBHM [UIsi pa3BUTHUS yMEHUH IPOEKTHO-HCCIEAO0BATEIbCKOM, TBOPUYECKOU
JEATEIBHOCTH.

Ha n3yuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIEro o0pa3oBaHUsl OTBOIUTCS
136 gacos: B 10 xmacce — 68 gacoB (2 yaca B Heen0), B 11 kmacce — 68 yacoB (2 yaca B HEJIEINIO).

Y4eOHuKH

* O®usmka, 10 xmacc/ Msaxume ['.4., byxoBueB b.b., Corckuii H.H. mon pemakuueit
[MapdentreBoit H.A., AkunonepHoe o6mecTtBo «M3natensctBo «IIpocBemenue»

* Ousmka, 11 xmacc/ Msakume [.JI., byxoBuer b.b., Yapyrun B.M. mom penakiuei
[TapdentbeBoit H.A., Akiimoreproe o0miectBo «M3aatenbetBo «IIpocBemeruey



COJEPKAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3uka ¥ MeTOAbI HAYYHOT'O MO3HAHUS
O®usnka — Hayka o mnpupoge. Hayunbie MeTOAbl MMO3HAHMS OKpyXkaromero mupa. Poib
IKCIIEPUMEHTA U TEOPHH B MIPOLIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DHU3HKE.
MopenupoBanue GU3NIECKUX ABJIECHUHN U mTporieccoB. Hayunsie runote3bl. u3nyeckue 3aKOHbI U
Teopuu. [ paHHIBl MPUMEHUMOCTH (HPU3UYECKUX 3aKOHOB. [[prHITMTT COOTBETCTBUS.

Pousb 1 MecTo ¢u3uku B pOpMHUPOBAHUHN COBPEMEHHOW HAyYHON KapTUHBI MUPA, B IPAKTHUECKON
IEeATEIbHOCTHU JII0ICH.

Jlemoncmpayuu
AHanoroBble U TU(POBLIC H3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYNKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe apmwkeHHe. OTHOCHTEIBHOCTh MEXaHHUYeCKOoro aBmxkeHus. Cucrema oTcyéra.
Tpaexropus.

[lepemenienue, CKOpOCTh (CpemHsiE CKOPOCTb, MTIHOBEHHAs CKOpPOCTb) W  YCKOpPEHHE
MaTepUaJIbHOM TOYKH, MX TMPOEKIMHM HAa OCH CHUCTeMbl KoopauHar. CioKeHHE NepeMelIeHUN Hu
CJIIO’KEHHUE CKOPOCTEH.

PaBHOMEpHOE U pPaBHOYCKOpPEHHOE MpsMOJIMHEHHOe JBmxkeHHe. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, yTH U TIEPEMEIICHUS MaTEPHAIbHONW TOYKU OT BPEMEHH.

CBoboaHoe majieHue. Y CKopeHue CBOOOIHOTO TaACHHUS.

KpuBonuHneiinoe nBmxeHue. [[BukeHre MaTepuanbHOM TOUYKU MO OKPYKHOCTU C MOCTOSIHHOM 1O
MOJIYJIF0 CKOPOCTHIO. YTIIOBasi CKOPOCThb, JWHEHHas CKOpocTh. I[lepuon u dYacTtora oOpalieHwus.
[lenTpocTpeMHUTENIEHOE YCKOPEHHE.

TexHU4YecKne YCTpPOWCTBA W TMPAKTHUUECKOE NPUMEHEHHE: CIUJIOMETp, JBI)KCHHE CHapPSIOB,
LEIMHbIE U peMEHHBIE TIEpPEeIayuu.

Llemoncmpayuu

Mogenb cucTeMbl 0TCUETA, MIUTFOCTPAINS KUHEMAaTHUYECKUX XapaKTEPUCTUK JIBIKCHHUS.

[IpeoOpa3zoBaHue NBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenne aBmxeHus Tena, OpoIIeHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO MaICHHUS.

HampaBnenue ckopocTy npu JBMIKEHUH TIO OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3yuenne HepaBHOMEPHOTO JIBMXKEHHUS C LIEJIbIO ONPEETICHUS] MTHOBEHHOU CKOPOCTH.

HccnenoBanne COOTHOIIEHUS MEXIY IYTSMH, TPONUJIECHHBIMH TEJIOM 3a TOCIEI0BATEIbHBIC
paBHBIE MPOMEXKYTKH BPEMEHHU IMPU PABHOYCKOPEHHOM JIBIJKCHHH C HAa4YaJIbHOW CKOPOCTBIO, PaBHOM
HYIIIO.

W3ydeHne ABMKCHUS [IApUKa B BSI3KON KUIKOCTH.
W3ydeHue ABMKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[Ipuniun otHocutTenbHOCcTH ['anmuies. IlepBeiii 3akoH Helotona. MHepuuanbHble CUCTEMBI
OTCYETA.

Macca Ttena. Cuna. Ilpunnun cynepnosunuu cui. Bropoii 3akoH HeroToHa 111 MaTepuanbHOU
Touku. Tpernii 3akoH HproTOHA 1151 MaTepUaAIbHBIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsoxectu. [lepBas kocMudeckas CKOpOCTb.



Cuna ynpyrocru. 3akoH ['yka. Bec tena.

Tpenue. Buapsl Tpenus (1okosi, ckojibxkeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuna
TpeHHsI CKOJNbKeHuss u cwia TpeHus nokos. Kosdduuuent tpenus. Cuna CONpPOTHBICHUS TPU
JBUKEHUHU Te€Ja B )KUJIKOCTH WJIN rase.

[ToctynarenpHo€e 1 BpallaTeabHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TEA.

MOMEHT CUJIbI OTHOCHUTENIBHO OCH BpauieHus. [edo cumel. Y ClioBUS paBHOBECUS TBEPAOIrO TeEA.

TexHuueckue ycTpOWCTBA W NIPAKTUYECKOE IPUMEHEHHME: MOAIIWIHHUKH, JIBUKECHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHuE Macc B3aMMOJIEHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

N3zmepenue cui.

CrnoxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMariii.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHHUH.

CpaBHeHHME CHII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnous paBHOBecHs TBEPAOro Tesa. Busl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3ydeHue ABm>keHUs OpycKa M0 HaKJIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTU CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKMHE U PE3UHOBOM 00pasiie,
oT uX nedopManuu.

HccnenoBaHue ycioBUi paBHOBECHUS TBEPJIOTO TeJa, UMEIOIIETO OCh BPALEHUS.

Tema 3. 3aKkoHnbl COXpanHeHUusn 6 MeXaHuKe

Nmnynsc MaTepuaabHOW TOYKHM (Tela), CUCTEeMbl MaTepHadbHBIX ToueK. VIMOynbC CHIIBI U
M3MEHEHHE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJibca. PeakTHBHOE IBUKEHUE.

Pabora cunbl. MOIIHOCTH CHUJIBI.

Kunernueckas sHeprust MaTepuaibHOM Touku. Teopema 00 N3MEHEHUN KHHETUYECKON SHEPTUH.

[TorennuanbHas sHeprus. lloTeHuuanbHas BSHeEprus ynpyro aeGOpMUPOBAHHON MPYKUHBL.
[ToTenumanpHas 3Heprus Tena BOJIU3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble W HEMOTEHUUaNbHbIE CHIbL. CBsA3b pabOThl HEMOTEHLUMAJIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKON JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHudyeckne yCTpOMCTBA M NPAKTUYECKOE NPHUMEHEHHE: BOJOMET, KONEP, MPYKUHHBIA
MUCTOJIET, BUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBHKEHUE.

[lepexon moTeHIIMAIbHON YHEPTHH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3yueHne abCcoIIOTHO HEYIIPYTOTo yAapa ¢ HOMOIIBIO ABYX OJJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsizu pabOThl CUJIBI ¢ U3MEHEHMEM MEXaHWYEeCKOW SHEpPruu Tejlna Ha MpUMepe
PacCTsKEHUs pE3UHOBOTO JKIyTa.

Paznen 3. MoJsekyasipHasi pM3MKa M TEPMOAUHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu
OcCHOBHbBIE TOJOKEHUS MOJEKYISIPHO-KMHETUYECKOM TEOpUHM M HX OIBITHOE OOOCHOBAaHHE.
bpoyHnoBckoe npmwxkenue. Juddys3usa. Xapakrtep ABUKEHUS W B3aUMOJCUCTBHUS YaCTHI[ BEIICCTBA.



Mopnenu CTpOoeHHS Ta30B, JKUIKOCTEH M TBEPIBIX Tel U 00BICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX
Mozenei. Macca u pazmepsl Mosnekyil. Konnuectso BemectBa. [locTossHHas ABoraapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Mopens wupneanbHoro ra3za. (OCHOBHOE ypaBHEHUE MOJEKYISIPHO-KMHETUYECKON TEOpUHU
UIeaTbHOTO Taza. AOCONIOTHAs TeMIleparypa Kak Mepa CpeaHed KMHETHYEeCKOH >HEpPruu TEIrIoBOTO
JIBWKEHHs dactull rasa. lllkama temneparyp KenbBuHa. 1'a3oBble 3akoHBL. YpaBHeHHEe MeHeneeBa—
Knaneiipona. 3akon J[lanpTona. HM3ompouecchl B HACANbHOM Tra3e C MOCTOSHHBIM KOJUYECTBOM
BenlecTBa. [ paduyeckoe npeacraBaeHre U30MPOLIECCOB: H30TEpMa, U30X0pa, U300apa.

TexHUyeckue yCTpONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITH, TOKa3bIBAOIINE AUCKPETHOE CTPOCHHE BEIIECTBa, (OoTorpaguu MOJEKYJI OpraHMYeCKHX
COCTUHEHUN.

OnbiThl 10 AUQPPY3UH KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogens onbita LlTepHa.

OnbIThL, TOKA3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHUS.

Mopenb, HUTIOCTPUPYIOLIAsk IPUPOY JABJICHUS ra3a Ha CTEHKH COCYya.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUSA UCAIBHOTO Ira3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Omnpenenenne Macchl BO3[yXa B KIACCHOW KOMHATe€ Ha OCHOBE M3MEpPEHUN 00bEMa KOMHATHI,
JIaBJICHUS U TEMIIepaTypbl BO3yXa B HEW.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETPaMU COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoauHaMudeckas cucreMa. BHyTpeHHss1 SHEprisl TEpPMOJANHAMHUYECKOW CUCTEMBI U CIIOCOObI
e¢ n3meHeHus. KonnyecTBo TemaoTel ¥ paboTa. BHyTpeHH:s sHeprus 0AHOATOMHOIO HEaIbHOIO rasa.
Buasl Temonepenadn: TEIUIONPOBOJHOCTb, KOHBEKIMS, MW3JIY4YEHHE. YJIeIbHasg TEIJIOEMKOCTh
BelecTsa. Koam4yecTBo TEIUIOTHI IPH TEIUIONEpeaaye.

[Tonstue 06 agmaGatHOM mpouecce. [lepBblii 3akoH TepMmoanHamuKku. [IprMeHeHHe mepBoro
3aKOHA TEPMOAMHAMUKH K H3ompoleccaM. ['paduueckas nHTepnpeTanus padoThl rasa.

Bropoii 3akon TepmoanHamMuku. HeobpaTuMOCTh IPOLIECCOB B IPUPO/IE.

TermoBele MamuHbl. IlpuHLIMNBL nelcTBUS TeIUIOBBIX MamuH. [IpeoOpa3oBaHus sHepruu B
TeroBbIX MamuHax. Koad¢unuent mnonesHoro aeiictBus TemnoBoil Mamumubl. [ukn KaphHo u ero
K02(DPHILIMEHT MOJIE3HOTO ASUCTBUS. DKOJOTHUECKUE MTPOOIIEMBI TETIIOIHEPTE€TUKH.

TexHuyeckue ycTpoicTBa M NPAaKTHUECKOE MPUMEHEHME: JIBUraTellb BHYTPEHHETO CrOpaHus,
OBITOBOW XOJOIUIBHUK, KOHTUIIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTPEHHEH SHEPrUH Tesla IPpU COBEPIICHUH PadOThI: BHUIET MPOOKU U3 OYTHUIKH O]
NEICTBHEM  CXKaToro BO3JyXa, HarpeBaHue »ddupa B JaTyHHOH TpyOke MmyTéM TpeHus
(BUICOIEMOHCTpAITHS ).

M3MeHeHne BHYTpEHHEH sHEpruM (TeMIlepaTyphl) Tejla Ipu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3LYLIHBIM OTHUBOM).

Monenu napoBoit TypOUHBI, IBUTATENSl BHYTPEHHETO CrOpaHusi, peaKTUBHOIO JBUTATES.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHOU TeIII0OEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3oBanne W KoHAeHcaius. VcrmapeHue u KumeHue. AOCONIOTHAsS W OTHOCUTEIbHAsS
BIQXKHOCTh BO31yxa. HacelmeHHbId Tap. VYaenpHas TeIioTa mapooOpa3oBaHMs. 3aBHUCHUMOCTH
TEMIIepaTyphbl KUTIEHUS OT JaBJICHUSI.



Teépnoe Teno. Kpucramnmueckue u amop¢Hble Tena. AHU30TPOINHUS CBOMCTB KPHCTAJIOB.
Kunkue xpucramisl. CoBpeMeHHble Marepuanibl. [InaBneHue W Kpuctaumsauus. Y IeidbHas TeroTa
riasnenus. Cyonumanus.

YpaBHEeHHE TEIIOBOTO OanaHca.

TexHu4YecKkrue yCTpONUCTBA U MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP U IICUXPOMETP, KATOPUMETD,
TEXHOJIOTHH MOJYy4YEHUSI COBPEMEHHBIX MaTepUaioB, B TOM YKCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCBILLIEHHBIX MTAPOB.

Kunenue npy NoHWKEHHOM JAaBJICHUH.

CriocoObl U3MepeHUs BIAKHOCTH.

HabGmtonenue narpeBaHus U IUIaBJICHUS KPUCTAIUIMYECKOTO BEILIECTBA.

JleMOHCTpanus KpuCTalioB.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

N3mepenrie OTHOCUTENBHON BIAXKHOCTH BO3/yXa.

Pasznea 4. djekTpoauHaMuKA

Tema 1. dnexmpocmamuxa

OnexTpuzauus Teia. DJIeKTpUuecKui 3apsia. J[Ba Buaa anektpuueckux 3apsiioB. [IpoBogHukw,
JURJIEKTPUKU U TIOIYIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/ia.

B3aumopeiictBue 3apsaaoB. 3akoH Kynona. TodeuHbIH 3JIEKTpUUECKUH 3apsi. DJIEKTPUUECKOE
nosie. Hanpsok€HHOCTD AnekTpudeckoro nois. [IpuHuun cynepno3unuuu 3IeKTpUIecKux nosen. Jinauu
HANPsHKEHHOCTH AJIEKTPUYECKOTO TTOJIA.

Pabora cun snexrpocrarnueckoro mnoins. [lorenuuan. Pasnocts nmorenuuanos. [IpoBogHuku u
JUAJIEKTPUKU B 3JIEKTPOCTATHYECKOM M0J€. JuanekTpuyeckas NpoOHUIIaEMOCTb.

OnektpoéMkocTb. KoHnmeHcartop. DNEeKTpOEMKOCTh  IUIOCKOIO  KOHJIEHCATOpa. DHEprus
3apsKEHHOT0 KOHEHCATOopa.

TexHuueckue ycTpOHCTBa W MPAKTHYECKOE MPUMEHEHHE: JJIEKTPOCKOI, 3JIEKTPOMETP,
AIEKTPOCTaTUUECKas 3aIUTa, 3a3€MJICHHE AIEKTPONPUOOPOB, KOHIEHCATOP, KOMMUPOBAIBHBIN ammapar,
CTPYMHBIN IIPUHTED.

Jlemoncmpayuu

VYCeTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.

B3auMozeiicTBue Ha’IeKTPU30BAHHBIX TEIl.

DIIEKTPUUECKOE TT0JIE 3apsKEHHBIX TEl.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DJIEKTpOCTAaTUUYECKas 3alUTa.

JIMdNIeKTpUKY B JIEKTPOCTATUYECKOM ITOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOUIAJAM IUIACTHH, PACCTOSHUS
MEXAY HUMH U TU3JIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi

N3mepenue 21eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. llocmoannwiit 3nekmpuyeckuit moxk. Toku é paznuunvix cpeoax

DJIEKTPUYECKUN TOK. YCJIOBHUSI CYIIECTBOBAHUS JJIEKTPUUECKOro Toka. Mcrounmku Toka. Cuna
ToKa. [IoCTOSIHHBIN TOK.

Hanpsokenne. 3akon Oma 17151 ydacTka LETIH.

ONEKTpUYECKOE CONPOTHUBIIEHUE. YAEIbHOE CONpPOTUBIEHHE BemecTBa. IlocienosarenbHoe,
napajyieIbHOE, CMEIIAHHOE COEIMHEHNE IPOBOJHUKOB.

Pabota snektpuueckoro Toka. 3akoH Jlxoyns—JIena. MOIHOCT 3IEKTPUIECKOTO TOKA.



ONeKTpoABMKYIIasi CUJa U BHYTPEHHEE CONPOTUBIEHME HCTOYHMKA ToKa. 3akoH Oma s
MOJIHOM (3aMKHYTOM) ayieKTpudeckoi nenu. Koporkoe 3aMbIkaHue.

OJNEKTPOHHAs NPOBOAUMOCTb TBEPABIX META/UIOB. 3aBUCHUMOCTH COIPOTHUBIICHUS METAIUIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.

DneKkTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs! M MPUMECHAsT IPOBOJUMOCTH MOIYPOBOAHUKOB. CBoiicTBa P—
n-nepexona. [losynpoBoAHUKOBEIE TPUOOPBHI.

ONEeKTpUYECKHMH TOK B PACTBOpPAX M  pacIulaBax dJIEKTPOJIUTOB.  DJIEKTPOIUTHYECKAS
Jucconuanus. JNeKTPOIIn3.

OnexkTpuueckuil TOoK B ra3ax. (CaMOCTOSATENbHBII M HECAMOCTOSITENBbHBIN paspsia. MoiHus.
IIna3ma.

TexHHueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHME: aMIEPMETp, BOJBTMETP, PEOCTar,
UCTOYHUKU TOKa, 3JIEKTPOHArpeBaTesbHbIe MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP
CONPOTHUBIICHUS, BAKyyMHBIH JHOJ, TEPMHUCTOPbl U (OTOPE3UCTOPHI, IMOIYIPOBOJHUKOBBIN U0,
rajibBaHHKa.

Jlemoncmpayuu

M3mepeHue cuibl TOKa U HaIIPSKEHHUS.

3aBUCUMOCTh CONIPOTUBIICHUS WIMHIPUUECKUX POBOJHUKOB OT JJIMHBI, TUIOIIAIU ONIEPEUHOTO
CEYEHHUs U MaTepuaa.

CMelmaHHOe COeMHEHUE IPOBOIHUKOB.

[Tpsimoe n3mepeHue MeKTpoABIKYILEH cuiibl. KopoTkoe 3amMblkaHHE ralbBaHUYECKOIO 3JIE€MEHTa
Y OLIEHKA BHYTPEHHEI0 CONPOTHUBIICHUS.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB JIEKTPOIUTOB.

HckpoBoli pa3psii ¥ IpOBOJAUMOCTb BO3/1yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3y4eHne CMEIIaHHOTO COEMHEHNSI PE3UCTOPOB.

H3mepeHne 27eKTpOABUKYIIEH CUIIbI MICTOYHUKA TOKA U €0 BHYTPEHHETO COITPOTUBIICHUS.

Hab6monenue anexrpomnusa.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHa B 10 Kkjacce ocymiecTBiIsercs ¢ y4€ToM
coJiepKaTeNbHbIX MEXIPEAMETHBIX CBA3EH C KypcaMHM MaTeMaTHKH, OMOJIOTMH, XUMUH, reorpadpuu u
TE€XHOJIOTHH.

Mesicnpeomemmnvie nowsimus, CBSI3aHHBIE C M3YYEHHEM METOJIOB HAyYHOI'O MO3HAHUS: SIBICHHUE,
Hay4HbIM (akT, Tunoresa, (usnyeckas BEIMYMHA, 3aKOH, Teopus, HaOIIOJEHUE, SKCIIEPUMEHT,
MOJIEJIMPOBAaHUE, MOJEIb, U3MEPEHHUE.

Mamemamuka: peuieHre CUCTEMbl YpaBHEHMH, JUHeWHas (QyHKuus, mapabosna, rumnepOosna, ux
rpaduku U CBOMCTBA, TPUTOHOMETpUYECKUE (PYHKIINU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE
TPUTOHOMETPHUECKOE TOXKIECTBO, BEKTOPBI U MX IIPOEKIIMH HA OCH KOOPAHMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: MexaHndeckoe IBUKEHUE B KUBOU mpupoae, 1updys3us, 0cMOC, TEIII000MEH JKUBBIX
OpraHu3MoOB (BUJABI TEIUIONEpENaul, TEIJIOBOE pPAaBHOBECHE), JJIEKTPUUYECKHE SBJICHHUS B >KUBOM
IIPUpOJIE.

Xumusa: ITUCKPETHOE CTPOCHME BELIECTBA, CTPOCHHE AaTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, JKMAKOCTEM W ra3oB, HIEKTPUYECKUE CBOMCTBA
METAJIJIOB, MIEKTPOJINTUYECKAs IUCCOLMALINS, TAIbBAHNKA.

T'eoepaghus: BaxxHOCTh BO3]lyXa, BETPbI, OapOMETp, TEPMOMETP.

Texnonoeusa: mpeoOpa3oBaHUE IBMKEHUI C HCIOJB30BAHMEM MEXAaHU3MOB, YYET TPEHHUS B
TEXHMKE, MMOAIMITHUKY, UCIIOJIb30BAHUE 3aKOHA COXPAHEHUsS UMITyJbCa B TEXHHUKE (pakeTa, BOJOMET U
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JpyTHUE), IBUTATENIb BHYTPEHHETO CrOpaHusi, mapoBasi TypOuHa, OBITOBOM XOJNOANUIBHUK, KOHIUIIMOHED,
TEXHOJIOTHH MOIYYEHHs] COBPEMEHHBIX MATEPHAJIOB, B TOM YHCJI€ HAHOMAaTEPUAJIOB, 1 HAHOTEXHOJIOTHH,
JNEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE d3JEKTPOIPHOOPOB, KCEPOKC, CTPYHHBIM MpPUHTED,
3JIEKTpOHArpeBaTelibHbIe IPUOOPHI, YIEKTPOOCBETUTENbHBIE TPUOOPHI, FraIbBAaHHUKA.

11 KUIIACC

Pasznea 4. diekTpoauHAMUKA

Tema 3. Maznummnoe none. I1eKmMpoOMazZHUMHAA UHOYKUYUA

ITocTostHHBIE MarHuThl. B3aumonelcTBHE ITOCTOSHHBIX MAarHUTOB. MarHutHOe moie. Bekrop
MarHuTHOM MHAYKUMHU. [IpHHIMI Cyneprno3uIUy MarHUTHBIX MOJed. JIMHMM MarHMTHOW WHAYKIMH.
KapTrHa nuHUN MarHUTHOM MHIYKLIMH I10JIS1 TOCTOSIHHBIX MarHUTOB.

MarnuTHoe 1ose MpoBOJHUKA ¢ TOKOM. KapTuHa TUHUN MHAYKIIMHA MAarHUTHOTO MOJIS JUIMHHOTO
IPSIMOIO IPOBOJHMKA U 3aMKHYTOI'O KOJIBLIEBOI'O MPOBOJHHUKA, KaTyIIKU ¢ TOKOM. OmelT Dpcrena.
B3anmopnencTere NpoBOJIHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HallpaBJICHHE.

Cuia Jlopenna, e€ Moayidb W HampaBlieHHE. J[BM)KEHUE 3apsKEHHOW 4YacTULBI B OJTHOPOJHOM
MarHuTHOM noJje. PaGora cunbl Jlopenna.

SlBneHne  dneKTpoOMarHUTHOM  MHAYKIMHU. IIOTOK  BekTOpa  MarHUTHOM  MHAYKIUU.
DNEeKTPOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTpOMarHuTHON uHaykuuu dapanes.

BuxpeBoe »siekTpuueckoe Iosie. OJIEKTPOABMKYIAs CHUJIa MHAYKUMM B  IPOBOJHUKE,
JBHUKYIIEMCS TIOCTYNIATEIbHO B OJTHOPOJHOM MarHMTHOM II0JI€.

IIpaBuno Jlenna.

NHayKTUBHOCTG. SIBJI€HNE CAMOMHIYKIIMU. DJIEKTPOIBUKYIASl CHJIa CAMOMHTYKIUH.

OHeprus MarHUTHOTO TOJISl KaTYIIKH C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHudyeckue  yCTpoOMCTBA M IPAaKTHYECKOE  IPUMEHEHHME:  IIOCTOSHHBIE  MAarHUTHI,
3JIEKTPOMArHMTBHI, JIEKTPOABUTATENb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHILI, NHIYKIIHOHHAs [1€Yb.

Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM TOJIEM.

JIMHUM MHIYKIIMY MarHUTHOTO MOJIS.

B3anmopenictBrue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBneHne ANEeKTPOMArHUTHOM MHIYKIUU.

IIpaBuno Jlenna.

3aBHCHMOCTBD JIEKTPOJIBUKYIIEN CUIIBI UHIYKIIMH OT CKOPOCTH U3MEHEHNSI MarHUTHOT'O TIOTOKA.

SIBiieHME CAaMOMHTYKIINH.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi

M3y4yeHre MarHuTHOT'O TOJISl KaTYIIKH C TOKOM.

HccnenoBanue JeNCTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBICHUS AIEKTPOMATHUTHON MHAYKIUH.

Pasnen 5. KosieOanusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMacHUMHbLE KONEOAHUA
Konebarenbnas cucrema. CBOOOMHBIE MeXxaHW4Yeckue KojebOanus. ['apMoHMUYeckue KoleOaHWUs.
[Tepuon, wactora, amrmumaryaa u (aza konebanuii. [IpyknuHHBIA MasTHUK. MaTeMaTU4eCKHil MasTHHK.
VYpaBHeHue rapMoHHUecKkux KoneOanuii. [IpeBpaiienue s3Hepruu Npu rapMOHNYECKUX KOJIeOaHUsX.
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Konebarenbuplii  koHTyp. CBOOOJHBIE  3IJNEKTPOMArHWTHBIE KOJeOaHMS B HJCATBHOM
KOJIEOATEIbHOM KOHTYpe. AHAJOTHs MEXKIY MEXaHHYECKHMHU U JIEKTPOMArHUTHBIMH KOJICOAHUSMHU.
®opmyiia TomcoHa. 3aKOH COXpaHEHHs SHEPTUU B UJI€AJIbHOM K0JIeOaTeIbHOM KOHTYPE.

[IpencraBiaeHne o 3aTyXaloLMX KoJeOaHUAX. BBIHYXJEHHblE MeXaHHMYECKHE KojeOaHMs.
Pe3onanc. BeinyKa€HHBIE JIEKTPOMAarHUTHbBIE KOJIEOaHMUS.

ITepemennbiii TOk. CHHyCOMJAJIBbHBI IEPEMEHHBI TOK. MOIIHOCTh INEPEMEHHOIO TOKA.
AMIIIUTYZHOE U IEHCTBYIOLICE 3HAYEHUE CUJIbI TOKA U HAIIPSIKEHUS.

Tpancpopmarop. IlpousBoincTBo, mnepegaya M HOTpeOJIeHHE 3JIEKTPUYECKOH  SHEprum.
DKOJIOTUYECKUE PUCKU IIPU IIPOU3BOJCTBE 3JIEKTposHepruu. KynpTypa ucnonb30BaHus 3JE€KTPOIHEPTUU
B [IOBCEJTHEBHOM KU3HH.

TexHudeckue yCTpPOHMCTBAa M INPAKTUYECKOE IPUMEHEHHUE: JJIEKTPUYECKHM 3BOHOK, I'€HEepaTop
IIEPEMEHHOT0 TOKA, JIMHUU IEKTponepeay.

Jlemoncmpayuu

UccnenoBanue mnapaMeTpoB KoJjieOaTeNbHOM CHUCTEMbl (TIPYKWHHBIA WM MaTeMaTHYeCKUU
MasITHUK).

Habmroienue 3aTyxaronmx KoiaeOaHuil.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOaHUI.

Hab6monenue pezonanca.

CB0OOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.

OcuusutorpamMMsl (3aBUCUMOCTH CHJIBI TOKA M HANpPSKEHUs. OT BPEMEHH) JUISl 3JIEKTPOMAarHUTHBIX
KoJIe0aHui.

Pe3onanc mnpu mocienoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KATYIIKM WHIYKTHUBHOCTH H
KOHJIEHCATOopa.

Mogenb TMHUY 3IIEKTPOIIEpPEIadH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCUMOCTH MTEPHOJIa MaIbIX KOJeOaHUM Ipy3a Ha HUTHU OT JJIMHBI HUTH U MaccChl
rpysa.

HccnenoBanne NMEPEMEHHOr0 TOKa B LIEMM W3 IOCIEI0BATENIBHO COECIMHEHHBIX KOHIEHCATOPA,
KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpomMazHumHbsle 60J1HbL

Mexanuueckrue BOJIHBI, ycioBusl pacrnpocTtpaHeHus. Ilepumon. CkopocTh pacnpocTpaHEHHUS U
JuinHa BOJHBL. Ilomepeunble W mponaosbHbIe BOJHBI. VHTepdepeHims u Audpakius MeXaHUYeCKUX
BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

ONEeKTPOMarHUTHbIE BOJIHBI. YCJOBMSI M3JIY4€HMsI DJEKTPOMAarHUTHBIX BOJH. B3anmuas
opueHranus BekTopoB E, B, V B anekrpomarautHoi BosiHe. CBOWCTBAa 3J€KTPOMAarHUTHBIX BOJH:
OTpakeHHe, TpeoMIIeHHe, oJsIpu3anus, Judpakuus, nartepdepenius. CKOpoCTh 3IEKTPOMAarHUTHBIX
BOJIH.

[[kana 31eKTpOMarHUTHBIX BOJIH. [IpuMeHeHNe 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpyHIMIIBI paguOCBsI3U U TeIEBUACHUA. Pagronokanmys.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CpPeIbl.

TexHuyeckue yCTpOHCTBa U TNPAKTHUUECKOE TMPUMEHEHHUE: MY3bIKallbHble HWHCTPYMEHTHI,
yJIBTPa3ByKOBasl INAarHOCTUKA B TEXHUKE M MEIWLHHE, pajap, paIuONpUEMHUK, TEIEBU30D, aHTCHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO0pa3oBaHue U paclpoCTPaHEHHUE MONEPEYHBIX U MPOJOIbHBIX BOJIH.

Kounebmromeecs Ten0 Kak HCTOYHUK 3BYKA.

Habmionenne oTpaxxeHus U MPeOMICHUS MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHnn 1 1uppakiind MEXaHUYECKUX BOJIH.
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3BYKOBOH pE30HAHC.

Habmionenue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMILTUTY/I0M U 4aCTOTOM KOIeOaHHH.

HccenenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH: OTPa)XE€HUE, NPEIOMIICHHUE, IOJISpU3aLus,
nudpakiys, HHTEpPEepeHIIHS.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsgmosiMHENHOE pacnpOCTpaHEHUE CBETa B OJHOPOAHOU cpene. Jlyu
cBera. ToYeUyHbI HICTOYHUK CBETA.

OTtpaxkeHnue cBeta. 3aKOHbI OTpaskeHus cBeta. [locTpoenue nzo0paskeHui B IIIOCKOM 3epKalie.

[Ipenomnienue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOJIOTHBIM MOKa3aTellb MPEIOMIICHHUS.
[Tonnoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIi yrou ojaHoro BHyTPEHHET0 OTPaKeHUS.

Hucnepcus cBera. CnoxkHbIi coctaB 6eoro cera. L{Ber.

Cobupatomue u pacceuBaromue JuH3bl. ToHkas nuH3a. DOKYCHOE PAcCTOSHUE U ONTHYECKas
cuiia ToHKo# nuH3bl. [locTpoeHne n300paXkeHUi B cOOMpPAIOIIMX U paccerBaOIIUX JMH3aX. Dopmyna
TOHKOM JIMH3EI. Y BeJIMUCHHE, TaBacMOe JTHH30H.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKOU ONTHKH.

BonnoBas ontuka. Matepdepenuust csera. KorepeHTHble MCTOUHUKH. YCIOBHSI HAOIIOACHHUS
MaKCUMyMOB U MHHUMYMOB B HWHTEP(EPEHIIMOHHONW KapTHHE OT JBYX CHH(A3HBIX KOT'€PEHTHBIX
HCTOYHHUKOB.

Hudpakuus ceeta. Judpakunonnas pemérka. Y cioBue HaOIIOAEHUS TIaBHBIX MAKCUMYMOB TIPH
NaJIcCHU MOHOXPOMATHUECKOTO CBETa Ha AU(PPAKIIUOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHudeckne yCTpOHCTBA U MPAKTHYECKOE TNPUMEHEHHWE: OYKW, Jymna, ¢oTroammapar,
IPOEKIIMOHHBIN ammapar, MHUKPOCKOI, TEJIeCKON, BOJIOKOHHAs OMNTHKa, IU(paKUHUOHHAs pEIETKa,
MOJISIPOU.

Llemoncmpayuu

[TpstmonuHeHOe pacipocTpaHeHNe, OTpakeHUE U NpesoMiieHune ceera. OnTruueckrue npruOopsl.

ITonHOEe BHyTpeHHEE OTpaxkeHue. MoJieab CBETOBOAA.

HccnenoBanue cBOWCTB M300paKEHUH B JIMH3AX.

Moenu MUKpOCKOIIa, TEIECKOIa.

Hab6monenue nnrepdepeHimm ceera.

Habmonenue nudpakiuu certa.

HaGnronenue nucnepcuu cBera.

[TosryueHue ciekTpa ¢ IOMOIIBIO IPU3MBI.

[Toryuenue criekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenue nomisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamophuvie pabomul

M3mepenue nokasaresns npeaoMIIeHHUs CTEKIIA.

UccnenoBanue CBOMCTB M300payKeHUM B JIMH3AX.

Hab6nronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cielIHAJIbLHONH TEOPUH OTHOCHTEIBHOCTH
I'paHuipl TPUMEHMMOCTH KJacCHMUecKoll MexaHuku. [locTymaTel crenuanbHON — Teopuu
OTHOCHUTENIbHOCTH: WHBAPHUAHTHOCTb MOJAYJSI CKOPOCTH CBETa B BaKyyMe, MPUHIUI OTHOCUTEIHHOCTH
OWHIITEHHA.
OTHOCHUTENBLHOCTD OIHOBPEMCHHOCTH. 3aMe,Z[J'I€HI/I€ BPCMCHU U COKpPAIICHUC NJIMHBI.
OHeprus U UMIYJbC PEISTUBUCTCKON YaCTUILIBI.
CB43b MaCChl C SHEPTUEU U UMITYJILCOM PEISITUBUCTCKON YaCTUIBI. DHEPTHUS MOKOSI.

Pa3nen 7. KBantoBas pusuka
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Tema 1. Dnemenmuol K6anmoeoii onmuKu

®otonbl. Popmyna [Inanka cBsi3u 3HEpruu (PoTOHA € €ro YacTOTON. DHEPTus U UMITYJIbC (POTOHA.

OtkpeiTue u ucciaenoBanue doroddpdexra. Onbitel A. I'. CroneroBa. 3akonbl (hoTodddekxra.
VYpauenue DitHmreiina 11 potodddekra. «KpacHas rpanuia» dpotodrddekra.

Hasnenue ceera. Onbrtel [1. H. JIlebenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHUYeCKHne YCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHE: (POTOAIEMEHT, (POTOIaTUYUK, COJTHEUHAS
OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®DoTo3deKT Ha YCTAaHOBKE ¢ IMHKOBOH TJIACTHHOM.
HccnenoBanue 3akoHOB BHEIHETo GpoTorddexra.
CBeToquoI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopaa o paccessHuto o -uactuil. [lnanerapHas mMojenb
atoma. Ilocrynarel bopa. M3nydyenue u norsoiieHre GOTOHOB IMPH MEPEXOE aToMa ¢ OJHOTO YPOBHS
SHEpruu Ha apyroil. Buasl ciekTpoB. CHeKTp ypOBHEN SHEPTUU aToOMa BOAOPOIa.

BousiHoBsie cBolicTBa yactul. Bosnbl ne bpoins. KoprnyckyispHO-BOJIHOBOM Ayaiu3M.

CHoOHTaHHOE U BBIHYXKJIEHHOE U3JTyUeHHE.

TexHuuyeckue ycTporMCTBa U MPAKTHUECKOE MPUMEHEHUE: CIEKTPAIbHBIM aHaIu3 (CIIEKTPOCKOI),
Ja3ep, KBAaHTOBBII KOMITbIOTED.

Jlemoncmpayuu

Mogens omnbiTa Pezepdopaa.

Onpeznenenue ATUHBI BOJIHBI JIa3epa.

HaOnronenue nuHeyaThIX CEKTPOB U3ITyYESHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HaGnronenue nuHeyaToro crekrTpa.

Tema 3. Amomnoe sA0po

OKCHEpUMEHTHI, I0Ka3bIBAIOIINE CII0)KHOCTh CTpOeHUs sapa. OTKpbITHE pPaJMOaKTUBHOCTH.
OmneiTel Pe3epdopaa mno onpeneneHuo coctaBa paIuoakTUBHOrO u3nydeHus. CBolicTBa anbda-, Oeta-,
raMMa-u3inydeHus. BnusiHue paJuoakTHBHOCTH Ha JKUBbIE OPraHU3MBI.

OTkpbITHE IPOTOHA U HeWTpoHa. HykiionHas mozaens sapa IeiisenOepra—lBanenko. 3apsa sapa.
MaccoBoe uncio sapa. U3otomsl.

Anbda-pacnaa. DIEKTPOHHBIM W TMO3UTPOHHBIM Oerta-pacnaa. ['amMma-uzmyuyeHue. 3aKoH
paZoaKTUBHOIO pacnaja.

DOHeprus cBSA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.
Snepnsle peakunu. JleneHne u CHHTE3 SAEp.

Anepusiii peakrop. Tepmosiaepuslii cunrtes. [IpoOrembl U NEPCEKTUBBI AEPHON HHEPrETUKH.
OKOJIOTUYECKHUE ACTIEKTHI SIAEPHOU SHEPTETHKU.

DneMeHTapHble YacTulibl. OTKPBITHE TO3UTPOHA.
MCTOHLI Ha6J'IIOJIeHI/I$I H pErucTpanmu 3JICMCHTAPHBIX YaCTHII.
dyHIaMEeHTAIbHBIC B3aUMOICUCTBUS. ENMHCTBO puznueckoit KapTHHBI MUpA.

TexHu4eckue yCTpOUCTBa U MPAKTUYECKOE TPUMEHEHHUE: NO3UMETP, KaMmepa BunbcoHa, saepHbIi
peakTop, aToMHast 6oM0a.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOIIUX YaCTHULL.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul
HccnenoBanue TpeKoB 4acTHIL (TI0 TOTOBBIM (oTorpadusim).
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Pa3nes 8. Di1ieMeHTBI aCTPOHOMHUM M aCTPOPU3UKH

Ortansl pa3BUTHA acTpoHOMUHU. [TpuKIagHOEe 1 MUPOBO33pEHUYECKOE 3HAUEHUE ACTPOHOMMUH.

Bun 38€31H0r0 Heba. Co3Be3aus, spKkue 3BE3/1bl, JIAHETHI, X BUAUMOE JABHKEHUE.

Conneynas cucrtema.

Connue. Conneunast akTuBHOCTh. Mctounuk sHepruu ConHua U 3BE37. 3BE3IbI, UX OCHOBHbIE
XapakTepuUCTUKU. JluarpamMmma  «CHEKTpaJIbHBIA  KJIACC —  CBETUMOCTb». 3BE3/AbI  TJIABHOM
IIOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETHUMOCTbY JUIsl 3BE3] IVIaBHOM I1OCJIEI0BATEIbHOCTH.
BuyTtpennee crpoenue 38€31. CoOBpeMEHHBIE IPEICTABICHUS O POUCXOKIACHUM U 3BoIonnU CoJIHLA U
3BE3/1. DTarbl )KU3HU 3BE3N.

Mineunsiii Ilyte — nama [anaktuxa. [lonoxenue u aBumxenue Connna B [Manaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapel. UEpHbIE ABIPHI B SIpaxX rajJaKkTHK.

Bcenennas. Pacmiupenne Beenennoii. 3akon Xa06na. Paz6eranue ranaktuk. Teopus Bonbiioro
B3pbIBA. PEIMKTOBOE M3IIydeHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo6iieMbl aCTPOHOMUH.

Yyuenuueckue nabnrooenus

Habmronennss HEBOOPYXEHHBIM TIJIA30M C MCIIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN I
OTIpeIeJICHUS! TTOJIOKEHHSI HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3nusi CeBepHOTro
MOJIYLIApUsl U SIPKUE 3BE3/BI.

Habmronenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0maroniee NOBTOPeHUE

Pons pusuku M acTpOHOMHUUM B SKOHOMHUYECKOW, TEXHOJOTMUYECKOM, COIMATBLHON U ITHYECKOM
cepax IEATETBLHOCTH YeJIOBEKa, pojb M MECTO (M3MKM U aCTPOHOMHMHM B COBPEMEHHOH HayuHOU
KapTHHE MHpa, poJib PU3UYECKON TeopuH B (OPMHUPOBAHUU IpPEJCTABICHUH O (PU3NUECKON KapTHHE
MUpa, MeCTO (HU3MYECKON KapTUHBI MHUpa B OOIIEM psJly COBPEMEHHBIX €CTECTBEHHO-HAayUHBIX
MPEICTABICHUI O IPUPOJIE.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku O6a3oBoro ypoBHd B 11 Kkjacce ocymiecTBiasercs ¢ y4€ToMm
COJIepKaTeNNbHBIX MEXIPEIMETHBIX CBA3CH ¢ KypcaMu MaTeMaTHKH, OWOJIOTWH, XUMUH, reorpapuu u
TEXHOJIOTMH.

Mescnpeomemusie nonamus, CBI3aHHBIE ¢ U3yYEHHEM METOJIOB HAyYHOIO MO3HAHUS: SIBJICHHUE,
Hay4HbIM (akT, Tunoresa, (u3nyeckas BEIWYMHA, 3aKOH, Teopus, HaOIIOJEHUE, SKCIIEPUMEHT,
MOJICJINPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxka: pelieHue CUCTEMbl YPaBHEHUN, TPUTOHOMETPUYECKHE (PYHKIIMH: CUHYC, KOCHHYC,
TAHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKJIECTBO, BEKTOPBI M MX IPOEKIUU HA OCH
KOOPJIMHAT, CJOXEHHE BEKTOPOB, IPOU3BOJHBIC DJIEMEHTAPHbIX (DYHKIMHA, NpU3HAKH MOA00US
TPEYroJbHUKOB, ONPE/IEICHUE TUIOAIU TNIOCKUX QUryp 1 00bEMa Tell.

buonocus: snextpuueckue SBIEHUS B KUBOM Mpupoje, KojedaTeabHble IBUKEHHUS B KUBOU
MIPUPOJE, ONITUYECKHE SIBICHUS B )KUBOM MPUPOJE, NEUCTBHE PaAvallii Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOCHUE aTOMOB M MOJIEKYJ, KPUCTAIIIMYECKAs CTPYKTypa TBEPABIX TEJ, MEXAHU3MBI
00pa30BaHus KPUCTAIUIMYECKON PEIIETKH, CIIEKTPATIbHBIN aHAIN3.

l'eocpagpua: MarHUTHbIE TMONIOca 3€MIIM, 3aJeKd MAarHUTHBIX pyA, (oTochEéMKa 3eMHOI
MIOBEPXHOCTH, IPEICKA3AHNUE 3EMIIETPICECHUII.

Texnonozus: JNHWHUM DIEKTPOIEpPENad, TIEHEPATOP IMEPEMEHHOIO TOKA, JJIEKTPOABUIATEIb,
UHAYKIMOHHAs Te4yb, pajap, paJudolnpHEMHUK, TeNeBU30p, aHTeHHa, Tenedon, CBY-mneus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJTHEYHAst OaTapes.
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INTAHUPYEMBIE PE3YJIIBTATBI OCBOEHHUA IIPOT'PAMMBI 110 ®UBUKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUSA

OcBoenne yyeOHoro npenmera «®Pusnka» Ha ypoBHE cpelHero ooumiero oopazoBanus (6a30BbIN
YpOBEHBb) JOKHO OOECHEYUTh JIOCTHXKEHHE CIEIYIOIIMX JIMYHOCTHBIX, METallpeIMETHBIX U
IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB.

JIMHHOCTHBIE PE3YJIBTATbBI

JIMuHOCTHBIE pe3yabTaThl OCBOEHMsI ydeOHOro mnpeamera «®u3nka» IOJKHBI OTPaXKaTb
TOTOBHOCTb M CIIOCOOHOCTh OOYYalOLIUXCS PYKOBOACTBOBATbCA COHOPMHPOBAHHOM BHYTpEHHEH
NO3MLKEH JTUYHOCTH, CHUCTEMOH LEHHOCTHBIX OpPHEHTAIMi, MO3UTHUBHBIX BHYTPEHHHX YOEKICHUH,
COOTBETCTBYIOIIMX TPAJAULMOHHBIM LEHHOCTSAM POCCHICKOro OOILIECTBAa, pPACIIMPEHUE >KU3HEHHOIO
ONbITA U OMNbITA AEATEIBHOCTU B IPOLECCE PEaln3allMd OCHOBHBIX HAlpPaBICHUM BOCIIMTATEIbHON
JESATEIIBHOCTH, B TOM UHUCIIE B YACTHU:

1) rpazkiaHCcKOro BOCIIUTAHUS:

c(OpMUPOBAHHOCTh T'PAXIAHCKOM MO3UIMHU OOYYaIOLIErocsi Kak aKTUBHOTO U OTBETCTBEHHOI'O
YJIeHa POCCUICKOro 00I1eCcTBa;

OPUHATHE  TPAJULMOHHBIX  OOIIEYEIIOBEUECKUX TIyMaHHUCTUYECKUX M JE€MOKpPaTHYECKHX
IIEHHOCTEI;

FOTOBHOCTh BECTM COBMECTHYIO JI€ATEIbHOCTh B MHTEpEcax TIpPa)kJIaHCKOro oOOIIecTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

yYMEHHUE B3aUMOJIEHCTBOBATh C COLMAIBHBIMU MHCTUTYTAMHM B COOTBETCTBUU C UX (PYHKUUSAMH U
Ha3HA4YCHHEM;

TOTOBHOCTh K T'YMaHUTAapHOU M BOJIOHTEPCKOU 1€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTb POCCUNUCKOM Ipa)1TaHCKOW UAEHTHYHOCTH, MaTPUOTU3MA;

LIEHHOCTHOE OTHOIIECHHE K T'OCYJAPCTBEHHBIM CHUMBOJAM, JOCTH)KEHHUSM POCCHUHCKHMX YUYEHBIX B
obnactu UMK U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYallUI0 W TPUHUMAaTh OCO3HAHHBIC PEIIECHUS, OPUEHTHPYSICh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI M [IEHHOCTH, B TOM YHCJIE B I€ATEIbHOCTH YYEHOTO;

0CO3HAHME JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOMUMBOTO OYIYIIEro;

4) 3¢TEeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHONICHHE K MHpPY, BKIIOYAs SCTETUKY HAYyYHOTO TBOPYECTBA, IMPHUCYIIETO
du3nueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K Pa3IUYHBIM cdepaMm mpodecCHOHATBHON NEesTeTbHOCTH, B TOM YHCIIE CBS3aHHBIM C
(GU3UKON M TEXHUKOHN, YMEHHE COBEpIIaTh OCO3ZHAHHBIA BBHIOOP OymyIei nmpodeccuu U peaan30BhIBaTh
COOCTBEHHBIE )KM3HEHHBIE TUIaHBL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHIO M €aMOOOpa3oBaHUIO B 0OONacTH (U3MKH Ha
MPOTSIKEHUU BCEU KU3HU,

6) 9K0JIOrHY€eCKOT0 BOCITUTAHUS

c(OPMHPOBAHHOCTh  JKOJIOTUYECKOM  KYJIBTYpbl, OCO3HaHHE  TJO0ATBbHOIO  XapakTepa
HKOJIOTHYECKUX MPobIIeMm;

MJJAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBUI B OKpY)KAIOWIEH Cpele Ha OCHOBE 3HAHMS IeieH
YCTOMYHMBOTO Pa3BUTHS YEJIOBEUECTBA;
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pacIIMpeHUe OIbITa ACATEIIFHOCTH SKOJOTMYECKOH HANpaBICHHOCTH HAa OCHOBE HMEIOIIUXCS
3HaHW TI0 PHU3UKE;

7) HEHHOCTH HAYYHOT'O TIO3HAHMS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHTHUS
du3nUecKoil HayKu;

OCO3HAHUE IICHHOCTH HAay4YyHOH JIeATeNIbHOCTH, TOTOBHOCTh B IIpOLIECCE M3YUCHHS (PH3UKH
OCYIIECTBIISATH MPOCKTHYIO U HCCIIEA0BATENBCKYIO JEATEIIEHOCTh MHIANBHIYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTe/bHBbIE YHUBePCcAIbHbIE YUeOHbIe 1eiCTBUS
ba3oBble Jornyeckue aecTBU:

caMoCTOsITeNNbHO  (OPMYIUPOBATh U aKTyalM3UpoOBaTh MpoOiieMy, paccMaTpuBath €€
BCECTOPOHHE;

OMPENIETIATh eI ACSITEIIbHOCTH, 33/1aBaTh MApaMeTPhl U KPUTEPUU UX TIOCTUKECHUS;

BBISBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B PACCMATPUBAEMBIX (PU3HUECKUX SIBIICHUSX;

pa3pabaThiBaTh IUIAH pELICHUS MPOOJIeMbl ¢ Y4YETOM aHalIM3a HMMEIOIIUXCS MaTepUalbHBIX U
HEMaTepUaIbHBIX PECYpPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIHLHOCTh, OIICHUBATH COOTBETCTBUE PE3YJILTATOB IIEJISIM, OLICHUBATH
PHYCKH TOCTIEACTBUMN JESATEIHHOCTH,

KOOPJAMHHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBUSIX pEAIbHOTO, BUPTYAIbHOTO U
KOMOMHHMPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KMU3HEHHBIX MPOOIIEM.

ba3oBble uccienoBare/bCKue AeCTBUSA:

BJIQ/IETh HAYYHOU TEPMHUHOIOTHEH, KITFOUEBBIMU MOHATHUSAMHI U METOIaMU (PU3MUYECKON HAYKH;

BJIQ/IETh HaBBIKAMH Y4eOHO-HCCIIEI0BATENILCKON U MPOEKTHON AEATEeIbHOCTH B 00JacTH (PU3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTHIO K CaMOCTOSITEIbHOMY MOMCKY METOJOB pEIIeHUs 3a1ad (PU3HUECcKOro
CoJIepXKaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/IOB IMO3HAHUS;

BIAJETh BHUAAMH JI€ATEIBHOCTH MO TOJYYEHHIO HOBOIO 3HAHMS, €ro WHTEPHpPETALNH,
npeoOpa3oBaHUI0 U TMPUMEHEHUIO B PA3NWYHBIX Y4YEOHBIX CHTYaIMsX, B TOM YHCIE MPU CO3JaHUU
y4eOHBIX MPOEKTOB B 00J1acTU (PU3UKH;

BBISIBIIATh NTPUYMHHO-CJICACTBEHHBIE CBS3W M aKTyaJIM3UpPOBATh 3a]ady, BBIIBUTATh THIOTE3Yy €&
pElIeHUs], HaXOQUTh apryMEeHThl JUIsl J10Ka3aTelIbCTBA CBOMX YTBEPXKACHHUH, 3aJaBaTh NapameTpbl U
KPUTEPUU PEILICHHUS;

aHAJTM3UPOBATH TOJIYYCHHBIE B XOJI€ PEIICHHS 3aJa4d PEe3yJIbTaThl, KPUTHUECKH OIEHUBATh MX
JIOCTOBEPHOCTH, TPOTHO3UPOBATh M3MEHEHHE B HOBBIX yCIIOBHUSX;

CTaBUTH U (HOPMYIHUPOBATH COOCTBEHHBIE 3a7]aUl B 00pa30BaTEIbHON JESTEILHOCTH, B TOM YHCIIE
py U3y4eHUH (PU3UKH;

JIaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh IEPEHOCUTH 3HAHUSA M0 (PU3HUKE B MPAKTUUECKYIO 00JIaCTh )KU3HEAEATETLHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX yUEOHBIX MPEAMETOB,;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTh OPUTHHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 3a]]a4H, TONYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

Patora ¢ undopmaumeii:

BJIQJICTh HaBBIKAMU MONTy4YeHHs] nHpopManmnu (GU3MIecKoro coaepKaHusi U3 UCTOYHUKOB PA3HBIX
TUIOB, CaMOCTOATENIbHO OCYUIECTBIISITh TOWUCK, AaHAJM3, CHUCTEMATH3alMI0 U HWHTEPHpPETALHIO
uH(pOpMaIlUU Pa3InYHBIX BUJIOB U (OPM MPEACTABICHUS;

OLICHUBATh JOCTOBEPHOCTh MH(OPMALIHH;
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UCTIOJIb30BaTh CpeiCcTBAa HMH(OPMAIMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJIOTUH B pELICHUU
KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX M OPTraHU3aIMOHHBIX 337ady C coOdIoieHueM TpeOOoBaHMA
SPrOHOMMKH, TEXHUKU O€30MaCHOCTH, IMTUEHbI, pecypcocOepeKeHNns, PAaBOBbIX M 3THYECKUX HOPM,
HOPM HH(}OpPMAIIMOHHOM 0€30MacCHOCTH;

CO3/1aBaTh TEKCTHl (PU3MUECKOTO COIEpKAHUSA B PA3IMYHBIX (opMmarax ¢ y4y€TOM Ha3HAYCHUs
UH(OPMALIUHU U LIEJIEBOH ayTUTOPHH, BBIOHPAsi ONTUMAIBHYIO ()OPMY IPEACTABICHUS U BU3yaIU3alllu.

KomMMyHMKaTHUBHbIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

OCYIIECTBIISATH OOIICHHE HA ypoKaX (DU3UKHU U BO BHE-YPOUHOU JNEATEIBHOCTH;

pacmo3HaBaTh MPEANOCHUTKA KOHMIUKTHBIX CUTYAIlH U CMSATYATh KOH(IUKTHI;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C HCIIOIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh U UCMOJIb30BaTh MPEUMYLIECTBA KOMAHIHOM U MHANBUAYAIbHON pabOTHI,

BbIOMpaTh TEMAaTHKy W METOAbl COBMECTHBIX JACUCTBUNA C Y4€TOM OOLIUX HWHTEPECOB U
BO3MO>KHOCTEH Ka)kJI0T0 4lIeHa KOJUIEKTHBA,

MIPUHUMATH LIEJTH COBMECTHOM JEeSATEIbHOCTH, OPraHU30BBIBATh U KOOPIAUHUPOBATH JEHCTBUS 11O
e JIOCTIKEHHUIO: COCTaBIATh IUIaH ACMCTBUIA, pacmpeleisTb poid C YYETOM MHEHHMH Y4aCTHUKOB,
00CyXJaTh pe3yIbTaThl COBMECTHOM paboThI;

OLICHMBAaTh KAa4E€CTBO CBOETO BKJAJa M Ka)/JOr0 y4acTHHKA KOMaHJbl B OOLIUM pe3yiabTaT MO
pa3paboTaHHBIM KPUTEPUSIM;

mpeniaraTh HOBBIE IPOEKTHI, OIEHUBATh WJEH C TO3UIMH HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYHMMOCTH;

OCYIIECTBJISITh MO3UTHUBHOE CTPATETMYECKOE IOBEACHHME B PA3JIMYHBIX CHUTYalUsIX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHBIC YHHBepCcaJbHbIe y4eOHbIC 1eiCTBHUA
Camoopranmn3anus:

CaMOCTOSITENIbHO ~ OCYILLECTBJISTh IO3HABATEIbHYIO JESATENBHOCT B 00JIaCTH (QU3UKH U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTABJIATH IIJIaH PEIIEHUs pacd€THBIX M KA4eCTBEHHBIX 3aJad, IUIaH
BBITOJIHEHUS! TPAKTHUECKONW PabOTHl ¢ YUETOM MMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
IIPEANIOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMKH Y4eOHOTO IpeMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHHIA;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 3a pEIlICHHE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO 3PYIUIUMU B 00JaCTH (PU3UKU, MOCTOSIHHO
MOBBIIIATH CBOIM 00pa30BaTeIbHbIN U KyJbTYPHBII YPOBEHbD.

CaMOKOHTPOJIb, IMOLIMOHAJIBHBII HHTEICKT:

JaBaTh OLIEHKY HOBBIM CHUTyallMsIM, BHOCUTb KOPPEKTHBBI B JESITEIbHOCTb, OIIEHUBATH
COOTBETCTBUE PE3YNIHTATOB LEISIM;

BJIAJICTh HaBBIKAMHU I[O3HABATENbHON pe(IEKCHMH KaK OCO3HAHUS COBEpIIAEMBIX JEHCTBUH U
MBICIIUTENBHBIX TPOLIECCOB, X PE3YJIbTaTOB U OCHOBAHMIA;

MCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluH, BBIOOpA BEPHOTO PELICHHUS;

YMETbh OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHHUS 110 UX CHIKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTATOB AEATEIbHOCTH;

IpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.
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B mpomecce NOCTH)XKEHUS JHMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOTPaMMBbI MO (PU3HKE IS
YPOBHS cpenHero oOmero oOpa3oBaHUS y OOYYalOLIMXCS COBEPILEHCTBYETCS SMOLMOHAIBHBIN
UHTEJUIEKT, PeAIoaraloui chopMIUpPOBAHHOCTb!

CaMOCO3HAaHUs, BKIIIOYAIOLIETr0 CIIOCOOHOCTh TOHUMAaTh CBOE SMOLIMOHAIIBHOE COCTOSIHUE, BUIIETh
HaIlpaBJICHUS Pa3BUTHUS COOCTBEHHON SMOIMOHATLHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOPETYJIMPOBAaHHUsI, BKIIOYAIOLIEIO0 CaMOKOHTPOJIb, YMEHUE IIPUHUMATh OTBETCTBEHHOCTH 3a
CBOE IIOBE/IEHUE, CIIOCOOHOCTh aJalTHPOBATbCA K HMOLMOHAIBHBIM H3MEHEHHUSM U IPOSBIATH
IMOKOCTb, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBALUH, BKIKOYAIOIIECH CTPEMIICHUE K JOCTHKEHUIO LEJIN U YCIEXY, ONTUMU3M,
WHULMATUBHOCTh, YMEHUE ACUCTBOBATh UCXO U3 CBOMX BO3MOKHOCTEH;

AMIATHM, BKIIOYAIOIIEH ClIOCOOHOCTh IOHUMATh 3MOLMOHAILHOE COCTOSIHUE APYTUX, YUUTHIBAThH
€ro MpH OCYIIECTBIEHUHU OOLIEHUS, CHOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh BBICTPaMBATh OTHOIIEHUS C JPYTUMHU
JFOIbMU, 3200THTHCS, IPOSBIISTH HHTEPEC U Pa3peIiaTh KOH(IUKTHI.

INPEMETHBIE PE3YJIbTATbBI

K koHiy o6y4yenus B 10 kjacce npeMeTHbIe pe3ybTaThl HA 0A30BOM YPOBHE JOJKHBI OTPAXKaTh
c(hOpMUPOBAHHOCTD Y O0YUAIOIIMXCS YMEHUMN:

JIEMOHCTPHUPOBATH HA MPUMEPAX POJIb U MECTO (DU3UKU B (DOPMHUPOBAHUK COBPEMEHHOM HAYIHOU
KapTUHBI MHpA, B Pa3BUTUHU COBPEMECHHON TEXHUKH WU TEXHOJOTHUH, B MPAKTHYCCKOH NEATEIbHOCTH
JIIOJIE;

YUYUTHIBATh TPAHUIBI TMPUMEHEHHUS HW3YYCHHBIX (U3MYECKUX MOJIENIeH: MaTepualbHas TOuKa,
WHEpIMaIbHasl CUCTeMa OTCYETa, a0CONIOTHO TBEPAOE TEJO0, UICaTbHBIN Ta3, MOJIETH CTPOCHHS Ta30B,
KUAKOCTEH U TBEPBIX TEI, TOUCUHBIHN AIEKTPUUECKUHN 3apsil IPH pelieHnn (PU3HUECKUX 3a7ad;

pacmo3HaBath (hpu3nueckue SBICHHS (IIPOIECChl) U OOBACHATH UX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU CTPOCHMS BEIIECTBA M JJIEKTPOJWHAMUKH: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBMXEHUE, CBOOOIHOE IMaJleHHUEe TeJ, JBI)KCHHE MO OKPYKHOCTH,
WHEpLHUA, B3auMozeicTBue Tel, nud@ysus, OpOyHOBCKOE JIBIKEHUE, CTPOSCHUE JKUIKOCTEH U TBEPIBIX
Tel, U3MEHEeHHWEe o0bEMa Tel MpU HarpeBaHUM (OXJaKICHHH), TEIIOBOE pPaBHOBECHE, HCIIApPEHHE,
KOH/JIEHCAIIUs, TUIaBJICHUE, KPUCTAILTU3AIINS, KUTICHUE, BIAXKHOCTh BO3/TyXa, MOBHIIIICHUE JaBJICHUS raza
MIPU €r0 HarpEeBaHUH B 3aKPBITOM COCYJE, CBA3b MEXK/y MapaMeTpaMH COCTOSIHUS raza B U30IMpOIeccax,
3JIEKTPU3ALIMS Tell, B3aUMOJIEUCTBUE 3aPsI0B;

OTHCHIBATh MEXAaHUYECKOE JBIKEHUE, HCIONb3ys (M3MUECKHe BETUYHMHBI: KOOPJIWHATA, MYTh,
MepeMeNIeHNe, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHJIa, WMIYJIbC Tela, KWHETHYeCKas SHEeprus,
MOTEHITHATBHAS DHEPTHUs, MEXaHWUeCKash paboTa, MEXaHUYEeCKass MOIIHOCTD; MIPH OMKUCAHUU TIPABUIIBLHO
TPAKTOBATh (PU3UUYECKHI CMBICI HCIIOJIBb3yeMbIX BEIWYMH, UX OOO3HAYCHUS U CIUHHIIBI, HAaXOAWUTh
(dbopMyIIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETHUMUHY C APYTUMHU BETUYUHAMU;

OTIMCHIBAaTh M3YYCHHBIC TEIJIOBBIC CBOMCTBA TEN W TEIUIOBBIC SIBICHHS, MCIONB3Ys (PU3UUECKUE
BEITMYMHBI: JaBJICHUE Ta3a, TEeMIeparypa, CPEIHssl KHHETHYECKas dHEPrus XaOTHUYECKOTO JIBHIKCHHS
MOJIEKYJI, CpEeTHEKBaIpaTHUHAs CKOPOCTh MOJIEKYII, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS DHEprus, padboTa
ra3a, Ko3pGUIUEHT TMOJE3HOTO JSHCTBHS TETIOBOTO JABUTATEINS; IPU OMUCAHUH MPABUIBLHO TPAKTOBATh
(U3UYECKUH CMBICT KCIOJb3yeMbIX BEIIMYWH, X OOO3HAYCHHS W EIUHUIIBI, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BETUUMHY C IPYTUMHU BEITUUNHAM;

ONUCHIBATh M3YyYEHHBIE DJJIEKTPUUYECKHUE CBOICTBA BeEIIECTBA W DJEKTPUYECKHUE SIBJICHUS
(mporecchbl), HCMONB3ysT (U3NYECKHE BEIHUYUHBL: DIICKTPUUYCCKUN 3apsl, JJICKTPUUYECKOE II0JIe,
HaMpsHKEHHOCTh TIOJISA, MOTEHIIMAJ, Pa3HOCTh MOTCHIIMAJIOB;, TMPU OINWCAHUM TPABWIBHO TPAKTOBAThH
(GU3UYECKUN CMBICT HMCIOJb3yeMbIX BEIWYMH, MX O0O3HAYCHUS W CIWHUIIBI; YKa3bIBaTh (HOPMYJIBI,
CBSI3BIBAIOIINE TAHHYIO (DU3HUECKYIO BEIMUUHY C APYTUMU BEITMYNHAMU;
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aHATU3UPOBATh (PU3NYECKUE TPOLIECCHI U SBJICHUS, UCTIONB3YS (PU3NYECKHE 3aKOHBI M MIPHHLIUIIBL:
3akoH BcemupHoro Tsrotenus, |, Il u Il 3akonsr HetoTOHA, 3aKOH COXpaHEHHs] MEXaHUYECKOM YHEPTUH,
3aKOH COXPAHEHUs HMMIIYJIbCa, MPUHLHUII CYNEPHO3ULUU CHUJI, IPUHUUII PABHOIPAaBUS HHEPLHUAIBHBIX
CHUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETHYECKYI0 TEOPUIO CTPOEHHUs BEIIECTBA, Ia30BbI€ 3aKOHBI, CBS3b
CpeIHEN KNHETUYECKON IHEPTUH TEIJIOBOIO JBMKEHMSI MOJIEKYJ C aOCOJIFOTHOM TeMIiepaTypoi, epBbIi
3aKOH TEPMOJMHAMHKH, 3aKOH COXPAHEHHUs OJJIEKTPUYECKOro 3apsna, 3akoH Kyiona, mpu 3ToM
pa3ianyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €0 MaTeMaTHYECKOE BBIPAXKEHHE U YCIOBUS (IPaHUIIBL,
00J1aCTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MPUHLUIBI JEUCTBUS MAaIIUH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB;
pa3nuyarh ycJIoBUs UX O€30MIACHOTO MCIIOJIb30BAHMS B TIOBCETHEBHOM JKU3HU;

BBIMOJIHATh  OKCIIEPUMEHTHI 110 HCCIEOBAHUIO (U3MYECKUX SBICHUH M MPOIECCOB C
UCIIOJIb30BaHUEM TMPSAMBIX U KOCBEHHBIX H3MEPEHMId, IpU 3TOM (HOpMyIHpoBaTh npoliaemy/3anady U
TUIOTE3y Yy4eOHOro OKCIEPUMEHTa, coOupaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO 000pYAOBaHUSA,
IPOBOJIUTH OTBIT U (POPMYITHPOBATH BHIBOKI;

OCYIIECTBIISITh TMpPSIMbIE M KOCBEHHBIE M3MEPEHUs (M3NYECKHX BEIMYUH, TPU ITOM BHIOMPATH
ONTUMATBHBIA CIOCO0 H3MEpPEHUs] W HCIOJIb30BaTh M3BECTHBIE METOJIbI OLIEHKH TOrPeUIHOCTe
U3MEPEHU;

UCCIIEIOBATh 3aBUCHMOCTH MEXAYy (U3NYECKHUMHU BEIMYMHAMU C HCIOJIB30BAaHUEM MPSIMBIX
U3MEpEHUi, MpH OSTOM KOHCTPYHPOBAaTh YCTAaHOBKY, (PUKCHpPOBAaTh pE3yNIbTaThl IOJTYYEHHOU
3aBUCHUMOCTH (PU3WYECKUX BEJIMYMH B BHAE TaOMUI] U TpaduKOB, JAeJaTh BHIBOJBI MO pe3ylbTaTaM
UCCJIEI0BAHMS;

coOnronarh mnpaBuia 0e30macHOrO TpyZda MpU MPOBEACHUHM HCCIEAOBAHUN B pamMKax y4eOHOro
SKCIIEPUMEHTa, y4eOHO-UCCIIEAOBATEIbCKOM M MPOEKTHOM JEATEIbHOCTH C  HCIOJIb30BAaHUEM
U3MEPUTENIBHBIX YCTPOUCTB U 1TaOOpaTOPHOr0 000PYAOBAHUS;

pewmiath pacy€THbIE 3a/a4M C SBHO 3aJJaHHOM (U3MYECKONl MOJeNblo, MCIONB3Ys (U3NYECKHe
3aKOHBI M MPUHIUIBI, HA OCHOBE aHaJW3a yCJIOBHS 3aJaud BbIOMpATh QU3NYECKYIO MOJEIb, BBIIEIATh
¢u3nyeckue BeITUYUHBI U (HOpMyIIbl, HEOOXOIMMBIE 1JIs €€ pellleHus, IPOBOJUTH PACUETHI U OLIEHUBATh
pEaIbHOCTH MOJIYYEHHOTO 3HauUeHUs (pU3nuecKoi BEIMUMHBI,

pelaTe KauyeCTBEHHBbIE 3aJauyd: BBICTPaMBaTh JIOTMUECKH HENPOTHBOPEUMBYHO LIEMOUYKY
paccyXJIeHHI ¢ OMOpoi Ha U3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBJICHHUS;

MCIIOJIb30BaTh MPH PELIEHUH Y4eOHBIX 3a/lad COBpEMEHHbIe MH(OPMAIlMOHHBIE TEXHOJIOTUH AJIs
MIOUCKA, CTPYKTYpUPOBAaHMs, HHTEpIpETallud M MpeJICTaBIeHUs Y4eOHOM M Hay4yHO-NOMYJISpHOMN
UHPOpPMALIMK, TOJYYEHHOM M3 pa3lWYHBIX HCTOYHUKOB, KPUTHYECKHU AHAIM3HPOBATH IOJIy4aeMYIO
UH(pOpMaLIHIO;

MPUBOJIUTH MPUMEPHI BKIIaJa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAYKH,
00BSICHEHHUE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B TOBCEIHEBHOW >KM3HU A OOecredeHUs
Oe3omacHOCTH mpu oOpalleHuu ¢ npudopaMu U TEXHUYECKUMHU YCTPOWCTBAMH, IJII COXpPaHEHHS
3/10pOBbS U COOIOACHUS HOPM IKOJIOTMYECKOTO MOBEJCHHS B OKPY’KaIOIIEH Cpefie;

paboTaTh B TpYIIE C BBIIOJHEHHEM PA3IMYHBIX COLMAIBHBIX PpOJIEH, IIAaHUPOBAaTh pPadbOTy
IPYIIIbI, PallMOHAIBHO PACHpEneNaTh O0S3aHHOCTH U IUIAHUPOBATH JESATEIBHOCTh B HECTAHAAPTHBIX
CUTyallusiX, aJIeKBaTHO OLIEHWBAaTh BKJIaJ KaXJOr0 U3 YYaCTHUKOB TpYyNNbl B pELIEHUE
paccMaTrpuBaeMoi poOIEMBI.

K koniy o0ydenus B 11 kiacce npeaMeTHbIe pe3yabTaThl Ha 6a30BOM YPOBHE JIOJIKHBI OTPaXaThb
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (DOPMUPOBAHUK COBPEMEHHOM HAyUHOU
KApTUHBI MHPA, B Pa3BUTUH COBPEMEHHOW TEXHUKH W TEXHOJOTMH, B NMPAKTHYECKOW IEATEIBHOCTH
JrO/IeH, IETIOCTHOCTD U €IMHCTBO (PU3UUECKOI KapTHHBI MUDA;
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YUYUTBHIBATh TPAHHUIIBI TPUMEHEHHS M3YYCHHBIX (M3MUYECKUX MOJICICH: TOUCUHBIN JIEKTPUICCKUI
3apsil, JIyd CBeTa, TOYCUHBIH UCTOYHHMK CBETA, sSJCpHAs MOJEIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOTO
spa TPy pelIeHud pU3MIECKUX 3ajad;

pacrio3HaBaTh (U3MYECKUE SBJICHUSA (IPOIECChI) W OOBACHATHP WX Ha OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKMA ¥ KBAaHTOBOW (DM3MKU: DIIEKTPUUYECKAs TMPOBOAMMOCTb, TEIJIOBOE, CBETOBOE,
XMMHUYECKOe, MAarHUTHOE JEHCTBUS TOKA, B3aWMOJICHCTBHE MAarHUTOB, AJIEKTPOMArHUTHAS WHIYKIUS,
JICCTBUE MAarHUTHOTO TOJISi HAa TPOBOJHHK C TOKOM M JBWDKYIIUICS 3aps, SJIEKTPOMArHUTHBIE
KOJICOAHUST W BOJIHBL, NPSIMOJMHEHHOE paCIpOCTPaHEHUE CBETa, OTPaXKCHHE, IPEIOMIICHUE,
uHTEephEepeHIMs, TUPpaKIus U TOJIApU3alUs CBETa, AMCIEpCUs cBeTa, (poTornekrpuueckuii 3ddexrt
(poroaddexr), cBeToBOe AaBlieHHWE, BO3HUKHOBEHUE JIMHEWYATOrO CIIEKTpa aroMa BOJOPOJA,
€CTEeCTBEHHAs U MCKYCCTBEHHAsl PaJJIOAKTUBHOCTD;

ONKCBHIBATh HM3Yy4YCHHBIC CBOWMCTBAa BEIIECTBA (AJIIGKTPHUYECKUE, MATrHUTHBIC, ONTHYECKHE,
AJIEKTPUYECKYI0 TPOBOJAMMOCTh PA3IMYHBIX CPEl) M OSJICKTPOMArHUTHBIC SIBJICHUS (IPOIIECCHI),
UCTIONB3YS (DM3MYECKHE BEITUYMHBL: DJICKTPUYECKHN 3apsij, CHIa TOKa, JEKTPUYECKOE HampspKeHUe,
AIIEKTPUYECKOE COMPOTHBIICHHE, DPA3HOCTh MOTEHIMAJIOB, JJICKTPOABIKYIIAs CHia, pabdoTa TOKa,
WHIYKIMST MarHUTHOTO TMoJisg, cwiia Awmmepa, cuia JlopeHma, WHIYKTHBHOCTh KATYIIKH, JHEPTHUs
AJEKTPUUECKOTO U MArHUTHOTO TMOJICH, IEPHOJI U 4acTOTa KOJICOAHUH B KOJICOATEIIBHOM KOHTYPE, 3apsi
U CWJIa TOKa B MpOIlecce TApMOHUYECKHUX AIIEKTPOMATHUTHBIX KojeOaHWl, (JOKYCHOE pacCTOSIHHE W
ONTUYECKasl CHJIA JIMH3BI, IIPH ONMCAHWH TPABWIBHO TPAKTOBATh (PM3WUYECKHUI CMBICI HCIIOJIB3YEMBIX
BCJIMYKMH, WX OOO3HAUCHHS M CIUHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOIIAE NAHHYIO (DU3HUYECKYIO
BEJIMYKMHY C JPYTUMH BEITUYNHAMH,

OIMCHIBATh M3YYECHHBIC KBAHTOBBIC SBICHHUS M TPOIECCHI, UCHOIB3YSd (U3NYECKUE BEITHMUUHBI:
CKOpPOCTh DJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI M YacTOTa CBETA, DHEPIUsS M HMMITYJIbC (OTOHA,
Neproja TONypaclajaa, SHEPrusl CBS3M AaTOMHBIX SJep, NpHU ONHCAHWM TPAaBUIBHO TPAKTOBAaTh
(u3MYEeCKUi CMBICT HCIOJNB3YEMBIX BEIMYHMH, MX O0O3HAUCHMs M EIMHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIOIIME JIAaHHYIO (DU3MUYECKYI0 BEIMYHHY C JPYITMMH BEIMYMHAMH, BBIYHCIATH 3HAYCHHE
(U3UYECKON BEJIMYUHBIL;

aHAJIM3UPOBATh (PU3NYECKUE MPOIECCHl U SBICHHS, UCTIONb3Ysl (PU3NIECKIE 3aKOHBI M TIPHHIIHIIBL:
3akoH OMa, 3aKOHBI TIOCJIEJOBATEIILHOTO M MapalljIeIbHOIO COETUHEHUS IPOBOIHUKOB, 3aKOH JKoymsa—
JleHna, 3aKOH JIEKTPOMArHUTHON MHIYKIIMH, 3aKOH TPSMOJIMHEHHOTO PacpOCTPAHEHUS CBETa, 3aKOHBI
OTpaXKeHMsI CBETA, 3aKOHbI NPEIOMJIEHMsI CBETa, ypaBHeHHEe OWHIITeHHa i (orodddexra, 3aKkoH
COXpPaHEHMsI SHEPTHH, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPAHEHHUs IEKTPHUUECKOTro 3apsja, 3aKOH
COXpaHEHHsI MaCCOBOTO YMCIIA, MOCTYAaThl bopa, 3aKOH paJloaKTUBHOTO paclaja, Ipu 3TOM pa3iinyaTh
CJIIOBECHYIO (hOPMYIHUPOBKY 3aKOHA, €T0 MAaTEMaTHUYECKOE BBIPAKEHUE W YCJIOBHS (TPaHUIIbI, 0OJIACTH)
PUMEHUMOCTH;

OIIpEICTATh HAlpaBJIeHHE BEKTOpa WHIYKIWU MAarHUTHOTO IOJS MPOBOJHUKA C TOKOM, CHIIBI
Awmmiepa u cuibl JlopeHna;

CTPOUTH U OIUCHIBATh N300pakeHHE, CO3/1aBaEMOE TNIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBIMTOJIHATh  OKCIIEPUMEHTHI 110 HWCCIEAOBAaHUIO (PHU3MUECKUX SBICHWH M TPOIECCOB C
UCIIOJIb30BAHUEM TIPSIMBIX M KOCBEHHBIX M3MEPEHUil: mpu 3ToM (opMyiaupoBaTh mpoliemy/3anady u
TUIOTEe3y y4yeOHOro »SKCIEpPUMEHTa, COOMpaTh YCTAHOBKY U3 MPEUIOKEHHOro 000pyJIOBaHUS,
POBOJIUTH OTIBIT U (POPMYIIUPOBATH BHIBOJIBL;

OCYIIECTBIISITh TMPSIMBIE U KOCBEHHBIC M3MEpEHUsS (DM3NYECCKHX BEIMYWH, TPU ITOM BHIOMPATH
ONTUMAJIBHBIA CHOCO0 W3MEPEeHUsT U HCIOJIb30BaTh HM3BECTHBIE METOJbl OICHKH IOTPEIIHOCTEMH
U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (DU3NYECKUX BEJIMYUH C HMCIOJIB30BAHUEM IPSIMBIX M3MEPEHHM: TpU
9TOM KOHCTPYHMPOBATh YCTaHOBKY, (DMKCHPOBATh PE3YJIbTAThl MOJTYYCHHOW 3aBUCHMOCTH (DU3NUYECCKUX
BEJIMYMH B BUJIC TAOJUII U Tpa)MKOB, JIeIaTh BEIBOABI [0 PE3yJIbTaTaM UCCIICIOBAHUS;
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coOuoiaTh MpaBuiia 0€30MacHOr0 TpyAa MpPU MPOBEACHUHU HCCIECIOBAHUN B paMKax y4eOHOTO
IKCIIEPUMEHTA, Y4eOHO-MCCIIEIOBATEIIbCKON W TPOEKTHOM  JESTEIbHOCTH C  HUCIOJIb30BAHUEM
U3MEPHUTENBHBIX YCTPOUCTB M J1a00PaTOPHOTO 00OPYIOBAHUS;

pemiate pacuy€THHIC 33/1a4M C SIBHO 3aJaHHOW (DM3MYECKOW MOJEINBIO, UCIONB3ys (u3nyeckne
3aKOHBI W TPUHIIMIIBI, HA OCHOBE aHAJHM3a YCJIOBHS 33/1a4M BHIOMPATh (PU3NYECKYIO0 MOEIb, BBLICIATDH
¢u3nueckre BeMTMYUHBI U (HOPMYJIIbI, HEOOXOAUMBIE /IS €€ PEelIeHHs, IPOBOAUTE PACUETHI M OLIEHUBATD
pEaNbHOCTH MMOTYYEHHOTO 3HAYCHUS (PU3NIECKON BEIMUNHBI;

pemiath KaueCTBEHHBIC 3aJaud: BBICTPAMBATh JIOTHYECKM HEMPOTHBOPEUMBYIO IIETIOUKY
paccyXJIeHHHI C OTIOPO Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU M (PU3UUECKHE SBICHHS;

UCIIOJIb30BaTh NPU PEUICHUH y4eOHBIX 3a7ad COBPEMEHHBbIE WH(OPMAIIMOHHBIE TEXHOJIOTUU JUIS
NIOWCKA, CTPYKTYpUPOBAHHs, HHTEPIpPETallMd M TMPEICTaBICHHUS Y4YeOHOH M HAy4YHO-TIOMYJISIPHON
uH(pOpMaINK, TOJYYCHHOW W3 PA3IMYHBIX HCTOYHHKOB, KPUTHYECKH AaHAIN3UPOBATH IOIY4aeMYyIO
uHpopmaruio;

OOBSICHATH TPUHIUIBI JCHCTBHUS MAaIIMH, NPUOOPOB M TEXHHYECKUX YCTPOMCTB, pa3anyaTh
YCIIOBHS UX 0€30MaCHOTO MCIIOJIb30BAHMSI B TOBCETHEBHOM JKU3HU;

NPUBOJHUTH MIPUMEPHI BKJIA/Ia POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BSCHEHHUE MPOIIECCOB OKPYIKAIOIIET0 MUPA, B PAa3BUTUE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIB30BaTh TEOPETHUYECKUE 3HAHWS MO (M3MKE B TIOBCEJAHEBHOW XHM3HH Ui OOECIICUCHUS
0€30MacCHOCTH TIpH OOpameHnH ¢ NpUOOpaMu M TEXHHYECKUMH YCTPOWCTBAMH, IJISi COXpPaHEHHS
3JI0POBBS M COOJIIOACHHSI HOPM DKOJIOTHYECKOTO TIOBEICHHS B OKPY’KalOIIeH cpeie;

paboTaTe B TpYNIE C BBINOJHEHHUEM PAa3IMYHBIX COLMUAIBHBIX POJICH, IUIAHUPOBATH PadOTY
TPYIIIBI, PAMOHAIBFHO PACHPEeNATh 005S3aHHOCTH M TUIAHHPOBATH JESTEIBHOCTh B HECTAHIAPTHBIX
CUTyallUsX, aJeKBaTHO OICHWBATh BKJIAJ KaXJOTO M3 YYaCTHUKOB TPYNIBI B pEHICHHE
paccMaTpuBaeMOi MPOOIIEMBI.

MEPEYEHDb (KOAU®UKATOP) PACIOPEJIEJEHHBIX IO KJIACCAM ITPOBEPSIEMbBIX
TPEBOBAHHUMU K PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJBHOM
ITPOI'PAMMBI CPEJHET'O OBIIIEI'O OBPA3BOBAHUS M DJIEMEHTOB COJIEP)KAHUS
MO ®U3UKE

B ¢enepanbHbIX M perMOHAIBHBIX MPOLEAYPaX OIEHKH KayecTBa O0Opa3OBaHUS HCIOIb3YETCs
nepevyeHpb (KoIupuKaTop) pacrpeesieHHbIX M0 KJlaccaM IMpOBEpSIeMBbIX TpeOOBaHHMH K pe3yiabTaTram
OCBOCHHS OCHOBHOW 0Opa30BaTeNbHOW MPOTPaMMbI CpPEIHEro OOIIero oOpa3oBaHHs U HIIEMEHTOB
cojiep>KaHus Mo (pU3UKE.

10 KJIACC

IIpoBepsiemble TpeGOBaHUS K Pe3yJIbTaTaM OCBOEHNSI OCHOBHOI 00pa30BaTeIbHOMH MPOrpaMMbl

Kon IIpoBepsieMble IpeAMETHBIE PE3YJIbTAaThl OCBOCHUSI OCHOBHOM
IIPOBEPSEMOTO 00pa3oBaTeNbHON MPOrPaMMBI CPEHETO 001IeT0 00pa3oBaHUS
pe3ynbTara
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10.1

JleMOHCTpUpOBATH Ha npuMepax pOJIb u MECTO ¢bu3uKn B
GbOpMHpPOBaHMK COBPEMEHHOW HAy4YHOW KapTHHBI MHpa, B  Pa3BUTHH
COBPEMEHHOM TEXHUKH U TEXHOJIOTH, B TPAKTUYECKON ACATEIbHOCTH JIFOACH

10.2

YuuThIBaTh IpaHMULBl NPUMEHEHUs M3YYEHHBIX (U3MYECKUX  MOJAEJEH:
MaTepuaibHas TOYKa, MHEpLMaJbHas CHUCTeMa OTCYeTa, aOCOJIIOTHO TBEPIOE
TEJI0, UICAIbHBIA ra3; MOJAEINU CTPOCHHUs Ta3oB, XUIAKOCTEH M TBEPABIX TEl,
TOYCYHBIN AIIEKTPUUYECKHUM 3apsil — P PeICHUH (PU3NIECKUX 3a/1a4

10.3

Pacno3naBare (usuyeckue sBiIEHHS (IIPOLECCH) U OOBACHATH MX Ha OCHOBE
3aKOHOB  MEXAaHHUKH,  MOJEKYISIPHO-KHHETHYECKOW  TEOPHUH  CTPOCHHSA
BEIIIECTBA u AIIEKTPOAMHAMUKU: PaBHOMEPHOE U PaBHOYCKOPEHHOE
NpSAMOJIMHEHHOE  JIBUKEHHE, CBOOOJHOE TMAaJCHWE TeJ, JBWKCHHE IO
OKPY)KHOCTH, WHEpUHWs, B3auMoAeWcTBUE Ten;, auddy3us, OpOyHOBCKOE
JBW)KEHUE, CTPOCHHUE KUIKOCTEH W TBEPHABIX Tel, M3MEHEHHE oO0beMa Tel IpH
HarpeBaHuu (OXJaXIEHUHU), TEIJIOBOE paBHOBECHE, MCIApEHUE, KOHAEHCalMs,
IUIaBJICHUE, KpPUCTAJUIM3allMs, KHUIIEHUWE, BIAXXHOCTb BO3/1YyXa, IOBBILICHHUE
JIABJIEHUs] Ta3a MpPU €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBSI3b MEXIY
napamMeTpaMM COCTOSIHUSL ra3a B H30MpolLeccax; d3JeKTpu3alus — Tell,
B3aMMO/IEIICTBHE 3aps/I0B

10.4

OmnucelBaTh MEXaHHYECKOE ABWIKCHUC, UCIIOJIb3Ys1 (I)I/IBI/ILIGCKI/IG BCIIMYHHBI:
KOOpJAuHaTa, yTh, IMNEPEMCHICHUC, CKOPOCTb, YCKOPCHUC, MacCCa TCJia, CHJIA,
HMITYJIBC T€JId, KHHCTUYCCKAs SHEPTHsA, NIOTCHIUAJIbHAA SHEPTIUd, MCXaHUICCKaA
pa60Ta, MCXAaHHUYCCKass MOINHOCTL; IIpHU OIMMCAHUHN IIPABUIIBHO TPAKTOBATH
(1)I/I3I/I‘IGCKI/II\/'I CMBICJI HCIIOJIb3YEMBIX BCJIIMYHH, HUX 0003HAYCHUS U CAWHUIIDI,
HaxXoauThb (bOpMYJ'ILI, CBA3BIBAOIIUC JAHHYIO (I)PI?»PI‘IGCKYI-O BCJIIMYUHY C APYT'UMHU
BCINYHUHAMH

10.5

OnuceIBaTh N3Y4EHHBIE TEIJIOBBIE CBOMCTBA TEJ U TEIUIOBBIE SIBJICHUS, UCIIOIb3YS
¢busnyeckne BETUYMHBI: JIaBJICHHE Ta3a, TeMmIepaTypa, CpeIHss KHHEeTHYecKas
SHEPIHsl XaOTHYECKOTO JBWXXEHHUS MOJIEKYJ, CPEIHEKBAJpATHYHAs CKOPOCTh
MOJIEKYJ, KOJIMYECTBO TEIJIOThI, BHYTPEHHSS OHeprus, pabora rasa,
KOA(p(UIIMEHT TMOJIE3HOTO JIEHCTBUS TEIJIOBOTO JIBUraTelsis; IpPU ONUCAHUU
IPaBWIBHO TPakTOBaTh (DU3MYECKUN CMBICI MCHOJIb3YEMbIX BEIHYMH, WX
0003HAaYeHHUs] W EIUHUIBL, HaXOAWUTh (OPMYJbl, CBS3BIBAIOLINE JAHHYIO
bu3nYeCcKyI0 BEIMYMHY C APYTUMU BEIUYUHAM
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10.6

OnwuceIBaTh U3yYCHHbBIE ANEKTPUYECKUE CBOICTBA BEIIECTBA U
AJICKTPUYECKUE SIBICHHUS (TIPOLIECCHI), MCHOJB3ysl (U3UYCCKHUE BEIMYUHBI:
ANEKTPUYUCCKUI  3apsiji, DJIEKTPHUYECKOE II0JIe, HANPSKCHHOCTh oJIs,

NOTEHILIMaN, Pa3HOCTh  MOTEHIIMAJIOB; MPH OMHCAHUU MPABUIBHO TPAKTOBATh
(bu3NYECKU CMBICT HCIOJIb3YEMBIX BEJIWYUH, UX OOO3HAUEHUS U EIUHUIIBL
yKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIHMUUHY C APYTUMU
BEIIMYMHAMU

10.7

aHAJTM3UPOBATh (HU3UYECKHUE TIPOILECCHl M SBJCHUSA, HCIONB3Ys (PU3HUCCKUE
3aKOHBI U IPUHIIUIIBL: 3aKOH BceMUupHOTro Tarorenus, I, II u 11 3akonsr HeroTOHA,
3aKOH COXPAaHEHUsS MEXAHWUYECKOW SHEpPruu, 3aKOH COXPAaHECHHS HMIYJIbCa,
MPUHLUI CYNEPHO3UIMU CUJI, NPUHLMUI PABHOMNPABUSA WHEPUHUAIBHBIX CUCTEM
OTCYETA; MOJICKYJISIPHO- KMHETHYECKYIO TEOPUIO CTPOEHHUSI BEIIECTBA, I'a30BbIC
3aKOHBI, CBSI3b CPEIHEN KWUHETHUYECKOM DSHEPruHM  TEIJIOBOTO  JIBUKEHHUS
MOJIEKYJl C aOCOJIIOTHOM TeMIepaTypoi, MepBhI 3aKOH TEPMOIUHAMUKH; 3aKOH
COXPAHEHHUs DJIEKTPUYECKOro 3apsana, 3akoH KylloHa; mpu 3TOM pa3inuyaTh
CJIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €T0 MAaTEMATHUECKOE BBIPAKEHUE U YCIOBUS
(rpaHuUIBl, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSICHATH  OCHOBHbIE  TNPUHIUIBI  JCHCTBUS  MallMH, NpUOOpPOB U
TEXHUUYECKUX YCTPOICTB; pa3inyarh yCIOBHUS MX 0€30M1aCHOrO MCIOJIb30BaHUS B
ITOBCEJHEBHOM KU3HH

10.9

BBIMOMHATE  OKCHEPUMEHTHI 10 HCCIEAOBAaHUIO (DU3MUECKUX SIBICHUA U
MPOIIECCOB C HUCIOJB30BAaHUEM TPSMBIX U KOCBEHHBIX HM3MEPEHUH; MpU ITOM
dbopmynupoBarh mpobieMy (3amady) U THUNOTE3y Y4EeOHOTO IKCIIEPUMEHTA,
coOuparTh YCTaHOBKY W3 MPEIJIOKEHHOTO OO0OpYIOBaHUS, MPOBOJHUTH OMBIT U
(GbOopMyIUPOBATH BHIBOIBI

10.10

OcymecTBIATh MpsSMble M KOCBEHHBbIC M3MEpeHUs (PU3MYECKUX BEIUYUH; TPHU
ATOM BBIOMPATh ONTHMAIBHBIA CIIOCO0 W3MEPEHUS U UCIOIB30BAaTh U3BECTHBIC
METO/IbI OLIEHKH MOTPEIIHOCTE U3MEPEHUI

10.11

Hccnenosars 3aBUCUMOCTH MEXIY buznyecKkuMu BEJIMYMHAMU €
HCIIOJIb30BaHUEM TMPSAMBIX HU3MEpPEHUH; MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(buKCUpoBaTh pe3yNbTaThl MOJTYYEHHOW 3aBUCUMOCTH (DU3MYECKHX BEIUYMH B
BUie TabIMIl U TpadUKOB, 1e1aTh BBIBOABI MO Pe3yiIbTaTaM UCCIIEOBAHUS

10.12

CobGmonath mpaBuiia 0E30MaCHOTO TPyAa MPHU TMPOBEACHHHM HCCIICAOBAHUN B
paMKax y4eOHOro SKCHEPHUMEHTa, y4eOHO- HCCIeI0BAaTEIbCKONH M MPOEKTHOM
JICITEIbHOCTH C MCIOJIb30BAaHUEM M3MEPUTEIIBHBIX YCTPOUCTB M J1a00PaTOPHOTO
o0opymoBaHus
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10.13

Pemate pacueTHble 3a1a4u C SBHO 3a/laHHON (PU3UYECKON MOJENbIO, UCTIONb3Ys
¢u3uueckue 3aKOHbI W TPHHLMIBL, Ha OCHOBE aHajIM3a YCIOBHS 3aJauu
BbIOMPATh (GU3UYECKYIO MOJENb, BBIIEIATh (PU3UUECKUE BEIUYMHBI U (HOPMYIIHI,
HEo0XOAUMBbIE JJIs €€ PELIeHUs, IPOBOJUTh PAacueThl U OLIEHUBATh PEaIbHOCTb
HOJIy4EHHOT0 3HaueHMsI (PU3NYECKON BETMUUHBI

10.14

Pemrate kxadecTBEeHHBIE 3aa4yui: BBICTpaMBATh JIOTHUYCCKU HCEIIPOTHUBOPCUYHBYIO
LEIIOYKY paCCY)KI[CHI/Iﬁ C OHOpOfI Ha HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH H
(1)I/I3I/I‘l€CKI/Ie SABJICHUA

10.15

Hcnonp30BaTh NpU pEHICHUH Y4€OHBIX 3a7a4 COBPEMEHHBIC HH(OPMAIMOHHBIC
TEXHOJIOTHH JIJII IOMCKA, CTPYKTYPUPOBAHHMS, HHTEPIIPETALIMU U TIPEACTABICHUS
y4eOHOM W HaAyYHO-TIOMYJISIPHOW WH(MOpPMAIUU, MOJYYEHHOHW U3 Pa3Iu4YHBIX
MCTOYHUKOB; KPUTHUECKU aHAIM3UPOBATH MOTy4aeMyto HH(OPMALIUIO

10.16

[TpuBOAXTE MPUMEPHI BKJIAJa POCCHICKHX M 3apyOCKHBIX yUEHBIX- (DU3UKOB B
pa3BUTHE HayKu, OOBSCHEHHE IIPOLIECCOB OKPYKAIOLIET0 MHUPA, B Ppa3BUTHE
TEXHUKH U TEXHOJIOTUH

10.17

Hcnonb30BaTh TEOpETHUECKUE 3HAHUS 1O (PU3MKE B MOBCEIHEBHOW >KM3HU VIS
oOecrieyeHns 0€30MaCHOCTH MpHU OOpAIleHUH C MPUOOpaMU U TEXHUYECKHMHU
yCTpOHCTBaMH, JUISI COXPaHEHHUs 3I0pPOBbS. M COOJIIOJICHHUS HOPM
IKOJIOTMUYECKOTO TMOBEJEHUS B OKPYKAIOLLEN Cpezie

10.18

PaGotat B rpymnme C BBIIOJHEHHEM Ppa3IUMYHBIX COLMUAIBHBIX  POJIEH,
IUIAHUPOBaTh pPadOTy TIpPYMIbI, PALUMOHAIBHO paclpeneisTh OOS3aHHOCTH WU
IJIAHUPOBATh ACATEIBHOCT B HECTAHIAPTHBIX CUTYyalUsAX, aJl€KBATHO OLICHUBATh
BKJIaJ] KQ)KJI0T0 U3 YYaCTHUKOB IPYIIIBI B PEIIEHUE paccMaTpUBaeMO IpoOIeMbl

IIpoBepsieMble 3J1eMEHTHI COAEPKAHUSA

Ko Kon
asena IIPOBEPSIEMOTO ITpoBepsieMble 21IEMEHTBI COEPIKAHUS
P JJIeMEeHTa
1 OU3NKA UMETOIABI HAYUHOI'O ITO3HAHUWA
11 ®uszuka — Hayka o npupoje. Hayunesle MeTOObl NO3HaHUA
OKpyXaromero Mupa. Posib 3KkcnepuMeHTa M TEOpUH B
npoliecce MO3HaHUs MPUPOJIbL. DKCIIEPUMEHT B (PU3HKE
1.2 MogenupoBanue (huU3MYeCKHX SBICHUH M mpoueccoB. Hayunble
runote3pl.  Pu3nMyeckue  3aKOHbI W Teopud.  ['paHuULbI
NPUMEHUMOCTH (pU3HUYECKUX 3aKOHOB. IIpuHIMI ~ COOTBETCTBUS.
Pore um  Mmecto  ¢usuku B (OPMHPOBAHHUU COBPEMEHHOM
Hay4YHOU KapTUHBI MUPA, B IIPAKTUYECKON AEATEIbHOCTH JIIOAECH
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MEXAHHKA

2.1

KMHEMATHKA

2.1.1

MexaHndeckoe JBHXKCHUC. OTHOCUTENHLHOCTh MEXaHHYECKOI'O
JABWKCHUA. Cucrema orcyera. TpaeKTOpI/IH

2.1.2

[lepemenienne, CKOpocTh (CpeAHsisl CKOPOCTb, MTHOBEHHAas
CKOPOCTb) M YCKOPEHHE MaTepUAIbHOW TOYKH, UX IMPOCKLIUU HA
ocH cucTeMbl KoopauHatr. CloXKeHHe NEpPEeMEUICHUN U CII0XEHHE
CKopocTei

2.13

PaBHOMEpHOE M pPABHOYCKOPEHHOE MPSIMOJIMHENHOE JIBUKEHHUE.
I'padmiku 3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U
MEPEMEILCHUS MATEPUAIIBHON TOYKH OT BPEMEHHU

2.14

CBobomHoe nazieHne. Y cCKopeHue CBOOOHOTO MaICHUS

2.15

Kpusonunerinoe JBUJKECHHUE. PaBHOMepHOE JBJKCHUE
MaTepHalbHON TOYKHU [0  OKPYXHOCTH. VYrioBas

CKOpPOCTb,  JIMHEHHas  ckopoctb.  lleppmox m  wacrora.
LleHTpOCTpEMUTENBHOE YCKOPEHUE

2.1.6

Texnuueckue YCTpOI\/’ICTBaZ CIIUAOMCTD, JABHIXKCHHUC
CHaps 0B, HCIIHBIC U pCMCHHBIC IIEPpCAadn

2.1.7

[TpakTuyeckue paboThl. M3MepeHHe MrHOBEHHOM CKOpPOCTH.
HccnenoBaHue COOTHOUIEHMSI MEXIy MYTAMH, HPOHJECHHBIMU
TEJIOM 3a I0CJIEI0OBATENIbHbBIE PaBHBIE MPOMEKYTKHA BPEMEHU IIPH
PaBHOYCKOPEHHOM [BMXEHUHM C Ha4daJlbHOM CKOpPOCTBIO, PaBHOMU
Hymo. M3ydeHue JBMKEHMS IIapuKa B BA3KOH SKHIKOCTH.
N3yueHue OBMKEHUS Tejaa, OpOLIEHHOTO TOPU30HTAIBHO

2.2

JTIMHAMUKA

22.1

IIpunuun otHocurensHocTH ['amwited. Ilepseiii 3akoH HeroToHa.
WNHepuuanbHble CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHIHN CyNIeprio3uIMK CUIT

2.2.3

Bropoit 3akoH HprooTOHa 1  MaTepUanbHOM  TOYKH B
uHeprmanbHoi cucteme orcueta (MCO). Tpernii 3akon HproToHa
JUTSL MaTepHaJIbHBIX TOYEK

2.2.4

3akoH BceMupHoOro tarorenus. Cuiia Tsbxectu. [lepsas
KOCMHUYECKasi CKOpocTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuina TpeHHs CKOJIBXKEHUS U CHJIa
TpeHus nokos. Kosapduuuent tpenus. Cuna conpoTuBIEHUs NpU
JIBM)KEHUU TeJla B KUJIKOCTH WU Ta3e
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2.2.7

[TocTymarenbHOE U BpaliaTelIbHOE ABMKEHHUE a0COIIOTHO TBEPAOTO

Tena
2.2.8 MoOMEHT CcHJIbI OTHOCUTEIBHO OCH BpaieHus. [lnedo cubl.
VYcnoBus paBHoBecus TBepioro tena B MCO
2.2.9 TexHuueckue YCTpOMCTBA: MOJIIIMITHUKH, JBIOKEHUE
HCKYCCTBEHHBIX CITyTHHUKOB
2.2.10 [Ipaktnueckue paboTel. M3ydeHue JABWKEHHS Opycka IO
HAKJIOHHOW  TUIOCKOCTHM  TOJ  JICWCTBUEM  HECKOJBbKHX  CHIL
HccnenoBanne  3aBUCHMOCTH  CHJI  YIPYTOCTH, BOZHHMKAIOIIMX B
nepopMupyeMoil  Tpy)KMHE M PE3MHOBOM  oOpasie, OT
BEIMYMHBI UX Jedopmanuu. VccnenoBaHue yciaoBUH PaBHOBECHS
TBEPAOTO TEJa, UMEIOIIETO OCh BPAIICHHS
2.3 3AKOHbBI COXPAHEHUM A B MEXAHUKE
2.3.1 Hmnynbc MaTepuanbHOM TOUKH, CHCTEMBbI MaTEpUAIbHBIX TOUEK.
Himmynbe CHITBI M NI3MEHEHNE UMITYJIbCa Tea
2.3.2 3aKOH  COXpaHEHUs umnyibca B MCO. PeaxkTtuBHOE
JIBIDKEHHE
2.3.3 Pabota cubt
2.34 MOIIHOCTE CHUIBI
2.3.5 Kunernyeckas sHeprusi MarepuajibHON TOukH. Teopema o
KUHETHYECKON SHEPTUU
2.3.6 [TorenunanbHass odHeprus. IloTeHumanpHas »SHEprus yOpyro
neGOopMHpOBaHHOW TPYXHHBL. [loTeHIManbHAs DJHEPrusi Tena
BOJIN3M IOBEPXHOCTH 3eMITU
2.3.7 [ToreHunanbHble W HEMOTEHIUAIbHbIE CHIbl. CBS3b pPabOTHI
HETIOTCHIMAIBHBIX CHJI C HM3MECHEHHEM MEXaHWUYeCKOW JHEpruu
CHCTEMBI TeJI. 3aKOH COXPAHEHUSI MEXaHUYEeCKON SHEPTuu
2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHHS
2.3.9 TexHuuecknue ycTpoWCTBa: JIBUKEHUE pPaKeT, BOJIOMET, KOIIEep,
MPYKWHHBINA TUCTOJIET
2.3.10 [IpakTrueckue paboThl. M3ydeHwe CBSI3M CKOPOCTEH Ten mpH
Heynpyrom yxape. McciaenoBaHue CBsi3M paOOTBI  CHIIBI €
M3MEHEHHEM MEXaHMUYECKOW PHEPTUH Teja
3 MOJIEKVYJISIPHAS ®U3UKA U TEPMOJANHAMUKA
3.1 OCHOBBI MOJIEKYJIAIPHO-KUHETUYECKOUM TEOPUN
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3.11

OCHOBHBIE TIOJIOKEHHUSI MOJICKYJIIPHO-KUHETUYECKOH  TEeopuHu.
bpoynoBckoe nBwxenue. uddysus. Xapakrep IBIKEHHS U
B3aUMO/ICHCTBUS YaCTHUI] BEIIECTBA

3.12 Mognenu cTpoeHHs ra3oB, XUAKOCTEH M TBEPAbIX TEN U
00BbsSICHEHHE CBOWMCTB BEIIECTBA HA OCHOBE 3TUX MOJIENIEH

3.1.3 Macca monekyn. KomnuectBo BemiectBa. [locTosiHHas ABoranupo

3.14 TennoBoe paBHoBecue. Temmeparypa u ee usmepenue. llkana
temneparyp Llenbcus

3.15 Mozenb ANEAIBHOTO rasa. OcHOBHOE ypaBHEHUE
MOJICKYJISIPHO-KMHETHUECKOI TeOpUH UeallbHOTO rasa

3.1.6 AOcomoTHas TeMIeparypa Kak Mepa CpeaHed KHHETUYECKOM
SHEPruM TEIJIOBOTO ABM)KEHUS yacTull raza. lllkama temmeparyp
KensBuna

3.1.7 VYpasuenue Knaneiipona — MenaeneeBa. 3akoH JlanbToHa

3.1.8 l'azoBbie  3akoHBI. M3ompomeccsl B HIEadbHOM Traze C
MOCTOSSHHBIM ~ KOJTMYECTBOM  BEIIECTBAa: HM30TE€PMa, H30X0pa,
u3obapa

3.1.9 TexHUUYECKHE YyCTPOICTBA: TEPMOMETP, OapoMeTp

3.1.10 [IpakTueckue  pabotbl.  M3mepeHwe Macchl  BO3AyXa B
KJIacCHOM  KomHaTte. McciienoBaHue  3aBUCUMOCTH — MEXIY
rapaMeTpaMu COCTOSIHHS Pa3peKeHHOTO rasa

3.2 OCHOBbBI TEPMOJANHAMUWKUA

3.21 TepMmoanHamMuyeckas cucTeMa. BuyTpenHss SHEpPTruUs
TEPMOJUHAMHYECKON CUCTEMBI B CTIOCOOBI €€ U3MEHEHHS

3.2.2 KonnyectBo TemnoTsl u pabota. BHyTpeHHss 3HEprus
OJIHOATOMHOTO HJIeaThbHOIO Ta3a

3.2.3 Buner  Teruiomepenaud: — TETUIONPOBOAHOCTh,  KOHBEKIIWSA,
u3nydeHue. TemmoeMKocTh Tena. YjelbHas TeIIOEMKOCTh
BelecTBa. Pacyer konudecTBa TEIIOTHI IPU TEIUIONEpeade

3.24 [TepBbIii 3aK0H TepMoAWMHAMUKH. [IpuMeHEeHHE MEepBOro 3aKOHA

TEPMOJMHAMHKH K H3ompoleccaM. [ 'padudeckass HHTepIpETAIHS
paboThI raza

27



3.2.5

Tennossle MamuHbl. [IpuHOWNBI NEUCTBUS TEIUIOBBIX MAILIKH.
[TpeoOpa3oBanusi HEPruu B TEIIOBbIX MamuHax. Kosddumument
nosiesHoro necreus (manee — KIIJ[) termoBoit mammubl. [{uki
Kapno u ero KII/]

3.2.6 Bropoii 3akoH TepMoamHamuku. HeoOpaTmmocTh MpoIEeccoB B
npupoje. TeruioBble JBUTATENU. JKOJOTUYECKHE IPOOJIEMBI
TEIUIO3HEPTETHKH

3.2.7 Texauueckue YCTpPOMCTBA: JIBUTATEITh BHYTPEHHETO
Cropanusi, OITOBOI XOJOJMIIbHUK, KOHIUIIMOHED

3.2.8 [TpakTryeckue paloThI. N3mepenne yIeIbHON
TETIIOEMKOCTH

3.3 ATPETATHBIE COCTOSHUMA BEHIECTBA. ®A30BBIE ITEPEXO/IbI
3.3.1 [TapooOpa3oBanue u KOHJICHCALUS. Hcmapenue wu
KUIICHUE. YJenbHas TeIyioTa MapooOpa3oBaHus. 3aBUCHUMOCTH
TEMIIEPATyphbl KUTICHUS OT AaBJICHUS
3.3.2 AOGcomroTHas U OTHOCUTEILHAA BJIQYKHOCTH BO3/yXa.
Hacelimennslii nap
3.3.3 Tepnoe Temo. Kpucramumueckne wu  amopdHbIE — Tedna.
AHU30TpOIUs  CBOWCTB  KpucTauioB. JKujakue  KpUCTaIbI.
CoBpeMeHHbIE MaTepUaIIbI
3.34 I1naBnenue U KpHUCTAUIA3AIIMSL. V nenpHas TEIUIoTa
miasseHus. Cyonumanus
3.3.5 VYpaBHEHHE TEII0BOro OanaHca
3.3.6 TexHuueckue  YCTpOMCTBA:  TUTPOMETP UM TCHUXPOMETP,
KaJOPUMETp, TEXHOJIOTUH TIOJTYYCHHUSI COBPEMEHHBIX MaTepHAJIOB,
B TOM  4YHCI€  HAHOMATEPHAaJOB, U HAHOTEXHOJIIOTUH
3.3.7 [TpakTruyeckue paboThl. Mi3MepeHue BIaXHOCTH BO3LyXa
4 OJIEKTPOJUHAMUKA
4.1 OJIEKTPOCTATHUKA
41.1 DnekTpu3anus Ten. DIeKTpuueckuil 3apsaa. /[Ba Buma
AIIEKTPUYECKUX 3apsI0B
4.1.2 IIpoBOIHMKY, TUDTIEKTPUKH U IOTYIIPOBOAHUKU
4.1.3 3aK0H COXpaHEHHUS FICKTPUICCKOTO 3apsiaa
414 B3aumogeiictBue 3apsaoB. 3akoH Kynona
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415

3H€KTpI/IlI€CKOG ITOJIC. HaHpH)KeHHOCTB QJICKTPHUYCCKOTO ITOJIA.
HpI/IHI_[I/IH CYIICPIIO3HUIIH. JInann HAIPsAXKECHHOCTH BJICKTPUYECCKOT'O
I1OJIA

4.1.6 Pabora cun asnexrpocratuueckoro modis. [lorenuunan. Paznocts
IIOTEHIIMAJIOB

41.7 [TpoBogHMKH u JIUDJICKTPUKH B IIOCTOSIHHOM
JIEKTPUUYECKOM IT0JIe. J{nasieKTpruecKkast HpOHUIAEMOCTh

418 OnexkTpoeMKkocTb. KoHzaeHcatop. DJEKTPOEMKOCTb  IJIOCKOTO
KOHJIEHCAaTopa. DHEPrus 3apsHKEHHOTI0 KOHIEHCaTopa

419 TexHuueckue  ycTpoiicTsa: 3JIEKTPOCKOII, 3JIEKTPOMETP,
AJIEKTPOCTATUYECKAs — 3allluTa, 3a3€MJIEHHE 3JIEKTPOIpUOOpPOB,
KOHJIEHCATOp, KCEPOKC, CTPYHUHBIN IIPUHTEP

4.1.10 IIpakTnueckue paGotel.  U3mepenue EKTPOEMKOCTH
KOHJIeHcaTopa

4.2 [NOCTOAHHBIN DJIEKTPUYECKHNU TOK. TOKU B
PA3JIMYHBIX CPEJAX

421 VYcnoBust CylecTBOBAaHHSI MMOCTOSIHHOTO 3JIEKTPUYECKOT0 TOKa.
HcTtounuku Toka. Cuita Toka. [locTosiHHBIN TOK

422 Hanpsoxenune. 3akon OMa 17151 y4acTka Lenu

4.2.3 DJNEKTPUUYECKOE CONPOTUBIICHHUE. Y JIETTHHOE COMPOTUBIICHHUE BEIIECTBA

424 ITocaenoBarenbHOE, MapajvieIbHOE, CMeIIaHHoe
COEJIMHEHUE MPOBOIHUKOB

4.2.5 Pabota snexrpudeckoro Toka. 3akon J[>xoyns — JleHna

4.2.6 MoIHOCTB 37IEKTPUYECKOT0 TOKA

4.2.7 anekTponBkymas cuna (manee — OJC) um  BHyTpeHHee
COIIPOTHBIIEHUE HCTOYHMKA TOKa. 3akoH OMa JuIs MOJHOH
(3aMKHYTO#) 35ekTprueckoif nenu. Koporkoe 3ambikaHue

4.2.8 OJEeKTpOHHAs MPOBOJUMOCTb TBEPJBIX METAJIOB. 3aBUCHUMOCTb
COIPOTHUBIIEHUS] METAJIJIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTD

429 DJIEKTpUYECKUI TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB

4.2.10 [TonynpoBonuuku. CoOCTBEHHass M TNPUMECHAs HPOBOJUMOCTD
MOJIYIIPOBOTHUKOB. CoiicTBa p-n nepexoa.
[TomynpoBoIHUKOBBIE TPHOOPEI

4211 ONEKTPUYECKUN TOK B JIEKTPOJIUTAX. DJIEKTPOJIUTHUECKAS

JIACCOLMaNus. DIEKTPOIU3
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4212

DJIEKTPUUYECKU I TOK B rasax. CaMOCTOSITENIbHBIA U
HEeCaMOCTOSATEIbHBIN paspdn. PaznugHple THOBI CAaMOCTOSTEIHLHOTO
paspsaa. Mouus. [1nazma
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4.2.13 TexHu4ecKkue yCTpOHCTBA: aMIlepMETP, BOJBTMETpP, pEOCTarT,

HUCTOYHUKHU TOKa, AJIEKTpOHArpeBaTebHbIe puOopHI,
ANEKTPOOCBETUTENIbHBIE MPUOOPHI, TEPMOMETP COMPOTHUBIICHUS,
BaKyyMHBIN MO/, TEPMHUCTOPBL U (HOTOPE3UCTOPHI,

HOJ'Iyr[pOBOI[HI/IKOBHﬁ A0, raJlbBaHHKa

4.2.14 [IpakTnueckue paboTHI. N3yuenune CMEILAaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne D/IC ucToyHMKa TOKa M €ro BHYTPEHHEIO
conpotusiieHus. Ha0monenue anekTponnsa

11 KJIACC
IIpoBepsiemble TpeGOBaHUS K pe3yJIbTaTaM OCBOEHHSI OCHOBHON 00pa3oBaTe/1bHOM
NPOrpaMMbl
Kon [IpoBepsiemble PEeAMETHBIE PE3YIBTAThl OCBOCHHSI OCHOBHOM
IIPOBEPSIEMOTO 00pa3oBaTeNbHON MPOTPaMMBbI CPETHETO 00IIET0 00pa30BaHM
pesyibTara
111 JleMOHCTpHUpOBAThH Ha puMepax poJIb " MECTO ¢uzuku B
(GOpMHpOBaHUN COBPEMEHHOW HAy4yHOM KapTUHBl MHpa, B  Pa3BUTUHU
COBPEMEHHOM TEXHUKU U TEXHOJIOTHH, B IPAKTHUYECKON AESITEIBHOCTH JIIOJEH,
LEJIOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUPA
11.2 VY4uTHIBaTh TPAHULIBI IPUMEHEHUS U3YYEHHBIX (PU3NYECKUX MOJENEN: TOUEeUHbIN
ANEKTPUYECKUI 3apsf, sfAepHas MOJENb aToMa, HYKJIOHHAas MOJENIb aTOMHOTO
S]Ipa IpU PelIeHnH PU3NUECKUX 3a1a4
11.3 Pacnio3znaBate (usnueckue sBieHUs (Mpolecchl) U OOBSICHATH UX Ha OCHOBE

3aKOHOB  JJIGKTPOAMHAMUKMA W  KBAaHTOBOH  (M3HMKH:  DIeKTpHYecKas
MIPOBOJIUMOCTh, TEIJIOBOE, CBETOBOE, XMMHUECKOE, MAarHUTHOE IECWCTBUS TOKa,
B3aMMOJICHCTBHE MAarHUTOB, JJIEKTPOMAarHUTHAS WHTYKIIHS, neiicTBre
MarHUTHOTO Mojisi Ha TPOBOJHUK C TOKOM W JBIDKYIIUICS 3aps,
9JIEKTPOMArHUTHBIE KOJIEOAHUS M BOJIHBI, HPSIMOJIMHEHHOE pacrnpocTpaHeHHe
CBETa, OTPAXKECHHUE, npegoMIIeHHE, uHTEepEepeHIus, Tudpakuus 1
noJispu3alusi  CBeTa, JucHepcuss cBeTa, (oTosnekTpuueckuid 3¢ ¢ekt
(boTtoapdexTt), cBeToBOE MaBIEeHHWE, BO3HHUKHOBEHHE JMHEHYATOrO CIIEKTpa
aToMma BOJIOPO/ia, ECTECTBEHHAsl M UCKYCCTBEHHAs! paIOaKTUBHOCTh




114

OnuceIBaTh HN3YUCHHBIC CBOMCTBA BeIIeCTBa (BJIGKTpI/I‘-IeCKI/IC, MAarHuTHBIC,
ONTUYECKUE,  JJIEKTPUUYECKYI0  IMPOBOJMMOCTb  pa3jMYHbIX  Cpel) U
ANEKTPOMArHUTHBIEC SIBJIIEHUS (IIPOLIECCHI), MCHOJb3Ysl (U3MUYECKHUE BEITUUMHBI:
ANEKTPUYECKUI 3apsl, CHJIa TOKa, SJICKTPUUYECKOE HANpsKEHUE, JIIEKTPHUIECKOe
CONMPOTHUBIIEHHE, pa3HocTh mnoTeHuManos, JJC, pabora TOKa, HHIYKIHS
MarHUTHOTrO moJjsi, cuwia Awmmnepa, cuna JlopeHna, MHIYKTUBHOCTh KaTYIIKH,
SHEPrUs IEKTPUUYECKOr0 U MarHUTHOTO IOJIeH, MepHoJ U 4YacToTa KoJieOaHHil B
KoJe0aTeNbHOM KOHTYpE, 3apsii M CHUja TOKa B IIPOLECCE TapMOHUYECKHX
ANIEKTPOMArHUTHBIX KOJICOaHMM, (OKYCHOE pPACCTOSHUE M ONTHYECKas CHJia

JIMH3BI;, NPHU OIMCAaHUM IPABUIBHO TPAKTOBAThH buznyeckuit CMBICII
UCIOJb3YyEeMbIX BEJIMYMH, HX 0003HAYECHUS u €IMHHULIBI;
yKa3bBaTh  (POPMYJIBI, CBS3BIBAIOIIINE JAHHYIO busnueckyro

BCJIMYHHY C APYTUMH BCIMYNHAMHA

11.5

OnuceBaTh HN3YUCHHBIC KBAHTOBBIC ABJICHHUA U  IIPOLCECChI, HCIIOJIb3YyA
(I)I/I3I/I‘ICCKI/IG BCIIMYHHBI: CKOPOCTb JJICKTPOMAIHUTHBIX BOJIH, AJIMHA BOJIHBI H
qaCTOoTa CBETA, DHCPIruAaA U HMIIYJIBC (I)OTOHa, nepuoa mnojrypaciiaga, 3HEPTruid
CBsA3H ATOMHBLIX AACP, IIPU OIMMCAHUU ITPABUJIIBHO TPAKTOBATH (bH3H‘I€CKHﬁ CMBICJI
HCIIOJIB3YCMbBIX BCIIMYHUH, HUX 0003HaUYCHHUS U CAVHUIIBI, YKa3bIBATb q)OpMy.HI)I,
CBA3BIBAOIINC JAdHHYIO (I)I/I?»I/I‘IGCKYIO BCJIMYMHY C [JOpYrdiMU BCIUYUHAMU,
BBIYHCIIATH 3HAYCHUC (I)I/I3I/I‘{eCKOI\/'I BCIIMYHHBI

11.6

AHanmu3upoBaTh (U3UYECKHE TIPOLECCHl W SBJICHUS, HCIONB3YS (QU3NIECKUe
3aKOHBI U IPUHITUIIBL: 3aKOH OMa, 3aKOHBI MTOCTIEIOBATEIHHOTO M MTapaJIeTbHOTO
COEMHEHUS MPOBOJHUKOB, 3akoH J[oynsa — JleHIa, 3aKoH 3JIeKTPOMarHUTHOM
WHIYKIIMH, 3aKOH MPSMOJIUHEHHOT0 pacpoCcTpaHeHHs CBETA, 3aKOHBI OTPaKEHUS
CBETAa, 3aKOHBI MPEIOMIIEHUS CBeETAa, YpaBHEHHE DHHIITEHA I
dboTodrddekTa, 3aKOH COXpaHEHHUS YHEPTUHU, 3aKOH COXPAHEHUSI UMITYJIbCa, 3aKOH
COXpPaHEHMs DJIEKTPUYECKOTO 3apsijia, 3aKOH COXPAHEHHs MacCcOBOIO YHCIA,
noctynatel bopa, 3akoH paauoOaKTHBHOTO pacmajaa; TpU 3TOM Pa3InvaTh
CIIOBECHYIO (DOPMYJIHPOBKY 3aKOHA, €r0 MaTEeMaTHYECKOE BBIPAKEHHUE U YCIOBUS
(rpaHuIBl, 00JIACTH) TPUMEHUMOCTH

11.7

OHpe)IeJ'ISITI) HAIpaBJICHUEC BCKTOPAa HWHAYKIUKW MArHuTHOT'O IIOJIA
MMpOBOAHHKA C TOKOM, CHUJIbI AMHCpa 1 CHJIbI HopeHua

11.8

Crpouth U  ONHUCHIBaTh HU300paKeHHE, CO3/1aBaeMoe IJIOCKUM
3€pKaJioM, TOHKOW JIMH301

11.9

BBIMONMHATE  DKCHEPUMEHTHI 1O HCCIEAOBaHWIO (DU3MYECKUX SBICHUA U
IpOoUECCOB C HCIIOJB30BAHHUEM IIPAMBIX M KOCBCHHBIX I/I?,MepeHHﬁ; IIpu 3TOM
dbopmynupoBath mpoOieMy (3aady) W THUIIOTE3y Y4eOHOTO SKCIEPUMEHTA,
coOMpaTh YCTaHOBKY M3 TPEIIONKEHHOTO O0OPYIOBAaHMS, MPOBOIUTH OIBIT U
(opMyIHpPOBATH BBIBOBI
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11.10

OcymecTBIATh MpsSIMBIE M KOCBEHHBIE U3MEPEHUs (U3NYECKUX BEIUYMH; IpHU
5TOM  BBIOMpaTh  ONTHMAIBHBIA  CHOCOO  HM3MEpeHHs M  HCIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKHU IIOTPEIIHOCTEH U3MEPEHUI

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3NYECKUX BEJIMUUH C UCIIOIB30BAHUEM MPSIMBIX
M3MEpEHUH; IIpU  3TOM  KOHCTPYHPOBaTh YCTaHOBKY,

(buKcUpOBaTh PE3yNbTaThl MOJYYEHHOH 3aBUCUMOCTH (DU3MUECKUX BEIUYUH B
BUJIe TaOIUI ¥ TpadMKOB, 1E1aTh BBIBOIBI IO Pe3yJIbTaTaM HUCCIICAOBaHUS

11.12

Cob6nronaTe mpaBmwia 0€30MaCHOTO TpyAa IMPU MPOBEICHUM HCCIEAOBAaHUN B
paMKax y4eOHOro SKCIHEPUMEHTa, Yy4eOHO- HCCIEeIOBATEIbCKOW M IMPOCKTHOU
NESATEIILHOCTH C HUCITOJIb30BAHUEM HM3MEPHUTEIIBHBIX YCTPOWCTB U JIA0OPATOPHOTO
o0opynoBaHus

11.13

Pemate pacueTHble 331a4Ml C SBHO 3aJlaHHOM (PM3UYECKOM MOJENbIO, UCTIONb3Ys
¢u3nyeckue 3aKOHbl W TPHUHLMIBL, HAa OCHOBE aHajdW3a YCIOBMS 3ajaud
BBIOMPATh (DU3NYECKYIO MOEIb, BBLACTATh (pr3nyecKre BETHIUHBI U (POPMYIIBL,
HEOOXOAMMBIC JJISi €€ PEIICHHsI, TPOBOIUTHh PACUYEThl U OICHUBATH PEATHLHOCTD
MIOJTyYEHHOT0 3HaUeHUs (PU3MUECKON BEITUYMHBI

11.14

Pemate kauecTBeHHBIC 3a/ayM: BBICTPAUBATh JIOTUUECKH HEMPOTHBOPEUHBYIO
LIETIOYKY PACCYKJICHHM C OMOpOM Ha U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
¢busnueckue BICHUSI

11.15

Wcnonp3oBaTh nmpu pemieHuu y4eOHbIX 3aJad COBpPEMEHHbIE MH(OPMAallOHHBIE
TEXHOJIOTHH JUIsl IOMCKA, CTPYKTYPUPOBAHUs, MHTEPIIPETALlUN U MPEICTABICHUS
y4eOHOM M Hay4yHO-TIOMYJSAPHOM HHGPOpPMALMU, MOJYYEHHOM W3 pa3iIMyHbIX
HUCTOYHUKOB; KpUTHUECKH aHAIM3UPOBAThH NOTy4aeMyto HH(POpMAaIIIIO

11.16

OOBICHATH MIPUHIUIIBI JehcTBUA MaIllnH, HpI/I60pOB N TCXHUYCCKHUX YCTpOﬁCTB;
pasiinydaTtb YCJIOBUA HX 0€30IacCHOTO HCIIOJIL30BaHUS BHOBCG}IHeBHOﬁ KU3HU

11.17

[IpuBoAMTH MpUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX yUeHBIX- (DU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE IPOLIECCOB OKPYXKAIOIIEro MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTHH

11.18

Hcnonb30BaTh TEOpETHUECKUE 3HAHUS MO (pU3MKe B MOBCEIHEBHOM KM3HM JUIA
oOecrieyeHns: 6€30MacHOCTH MPHU OOpaIIeHUH C MPUOOpaMU U TEXHUUYECKHUMHU
ycTpoiicTBamu, JUTSE COXpaHEHHUs 3I0pOBbsS M COOJIOACHHUS HOPM
9KOJIOTMYECKOT0 TIOBEJIEHUS B OKPYKaIOILEel cpee

11.19

PaGotarb B Tpymme C BBIIOJHEHHWEM PA3IMYHBIX COLMAIBHBIX  POJICH,
IUTAHUPOBaTh padOTy TIpyMIbl, PALMOHAIBHO pPACHPEeNATh OO0SI3aHHOCTH U
IJIAHUPOBATh AEATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsAX, aJcKBaTHO OLICHUBATh
BKJIA/I KXKI0TO U3 YYaCTHHKOB I'PYIIIBI B PEUICHUE pacCMAaTPUBAEMOM MPOOIEMBI

IIpoBepsiemble 3J1eMEHTbI COIEPKAHUSA
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Kon Kon [IpoBepsiembIe 37IEMEHTBI COJEPKAHUS
paszena IIPOBEPSEMOTO
JJIeMEHTa
4 OJIEKTPO/IMHAMUKA
4.3 MATHUTHOE ITOJIE. 2JIEKTPOMATI'HUTHA S UHAYKLMA

431 ITocTostHHBIE MarHuThl. B3auMopeicTBUE NOCTOSHHBIX MarHUTOB

4.3.2 MarnutHoe mnosie. Bexkrop MarHuTHOM uMHAyKUMH. [IpuHnmn
cyneprno3uiuy. Jluaun MaruutHoW wuHAykumu. Kaprtuna naunHuit
MarHUTHOM MHTyKIIMH I10JIsl TOCTOSIHHBIX MarHUTOB

4.3.3 MarnutHoe 1OJIe NMPOBOAHMKA C TOKOM. KapTuHa nuHUN IO
JUIMHHOTO TPSIMOTO IPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOI'O
IPOBOJIHUKA, KAaTYIIKH ¢ TokoM. OnbIT Opcreaa. Bzaumoaelicteue
IPOBOJIHUKOB C TOKOM

4.3.4 Cuita Amriepa, €e MOIYJIb U HalpaBJICHHUE

4.3.5 Cuna Jlopenma, ee MOAyab U HampaBieHue. JIBuxeHue
3apsDKEHHON 4YacTUIBl B OJHOPOJHOM MarHMTHOM mose. Pabora
cuiibl JIopeHna

4.3.6 SIBiieHuME NIEKTPOMArHUTHON UHITYKIIUH

4.3.7 [ToToK BEKTOpa MarHUTHOM MHTYKIIUU

4.3.8 SJIC uHAyKuuu. 3aKOH 3JeKTpOMarHUTHOW mHaykiuu Papanes

4.3.9 Buxpesoe AIEKTPUIECKOE noJie. /C WHIYKIIUA B
MIPOBOTHHKE, JIBUOKYIIIEMCST MOCTYMaTeIbHO B
OJIHOPOJTHOM MarHUTHOM I10JIe

4.3.10 [TpaBumno Jlenmna

43.11 WNHAyKTUBHOCTS. SBnenune CaMOMHYKIUH. SHC
CaMOMHIYKIIUH

4.3.12 OHeprus MarHUTHOTO MOJIs1 KaTYIIKH C TOKOM

4.3.13 ONEKTPOMAarHUTHOE T0JIE

4.3.14 TexHuueckue yCTpOWCTBA: IIOCTOSIHHBIE MarHmrhl,
AJIEKTPOMArHUTHI, 3JIEKTPOJIBUTATENb, YCKOPUTEIH JIEMEHTAPHBIX
YacTull, UHAYKLIMOHHAS MeYb

4.3.15 [TpakTuyeckue padoThl. M3yueHre MarHUTHOTO TOJS KaTYIIKH C

ToKOoM. MccnenoBanue qeiCTBUS IIOCTOSHHOIO MarHuTa Ha paMKy C
TOKOM. MccnenoBanue sBIeHUS JIEKTPOMAarHUTHOM MHIAYKIIMU
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KOJIEBAHUMA U BOJIHbI

5.1

MEXAHUWYECKUE N SJIEKTPOMAT'HUTHBIE KOJIEBAHW S

5.11

Komnebarensuas cHUCcTEMA. CB00OOIHEIE KoJieOaHusl.
['apmonunueckue konebanus. [leproa, yacrora, aMiuintyaa u ¢asa
KoJieOaHuii

5.1.2

[IpyxuHHBIA MasITHUK. MaTeMaTH4ECKUil MasiTHUK

5.13

VYpaBHeHue rapMOHHYECKHUX KoJIeOaHuH.
Kunemarnyeckoe W JMHAMHUYECKOE OMNKCAHHE KOJIEOATEIbHOTO
JIBIDKCHUS

5.14

[IpeBparienue 3HEpruM HPU TapMOHHUYECKHX KoyieOaHusx. CBsi3b
AMINIMTYABI KoJIeOaHuii I/ICXOI[HOﬁ BCJIIMYMHBI C aMINIMTyAaMU
KoJie0aHUi ee CKOPOCTH U YCKOPCHHUS

5.15

Konebarenbubiii  koHTYp.  CBOOOJHBIE  3JIEKTPOMAarHUTHBIE
KoseOaHus B U/1eabHOM KOJICOATEIbHOM ~ KOHTYPE.
AHanorus MEXIY MEXaHUYECKUMU U
AJIEKTpOMarHuTHeIMU Konebanusimu. @opmyna Tomcona

5.1.6

3akoH COXpPAaHCHUA SHEPI'UU B UJI€AJIbHOM KoJIe0aTeTbHOM KOHTYpC

5.1.7

BeyxcHHBIC MEXAaHUUYECKUE Koe0anusl. Pesonanc.
PezonanchHass ~ kpuBas. BreiHyX/IeHHBIE ~ DIEKTPOMAarHUTHEIE
KOJeOaHusl.

518

[Tepemennblil Tok. CHHYCOUJAJIbHBIN IEPEMEHHBIH TOK.

5.19

MOHIHOCTI) MNEPEMCHHOT'O TOKa. AMHJ’II/ITYI[HOG n
HeﬁCTBYIOHICG 3HAYCHUEC CUJIbI TOKA U HAITPSXKCHUA

5.1.10

Tpancpopmarop. IlpousBoactBo, mnepenada U noTpedieHue
AIIEKTPUUYECKOW  DHEPruu. KOJIOTUYECKHE  PHUCKH npu
IPOU3BOJICTBE JJNIEKTPUUECKOM  JHEpPIUu. Kynerypa
UCIIOJIb30BaHUS AJIEKTPOIHEPTUU B MOBCEIHEBHON KU3HU

5.1.11

TexHu4eckne ycTpoicTBa: ceiicMorpad, dJIeKTPUIECKHI 3BOHOK,
JIMHUHM JJIEKTponepeaad

5.1.12

[TpakTnueckue paboTel. MccinenoBaHue 3aBHCHUMOCTH IepUOja
ManbIX KoJeOaHUi rpysa Ha HUTU OT JJIMHBI HUTU U MACCBI I'py3a.
HccenenoBanue NMEpeMEHHOIO TOKa B LENU U3 IIOCIEN0BATEIBHO
COCIMHEHHBIX KOHJEHCATOPa, KaTYIIKU U PE3UCTOPA

5.2

MEXAHWYECKUE N SJIEKTPOMATI'HUTHBIE BOJIHBI
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5.2.1

MexaHnuueckue BOJIHBI, YCIOBUsS pacnpocrtpa”eHusd. llepuon.
CKOpOCTh pacrnpoCTpaHeHHsT W JAJduHA BOJHBL. llomepeunble u
MPOAOJIbHBIE BOJIHBI

522 Nutepdepentius u qudpakiys MEXaHHIECKUX BOJTH

523 3Byk. CkopocTb 3ByKa. ' pomMkocTh 3Byka. BeicoTa Tona. TemOp
3ByKa

524 DNIEeKTPOMarHUTHBIE BOJIHBI. YcnoBus W3ITy4eHUS
AIIEKTPOMArHUTHBIX BOJIH. Biaumnas OpHEHTaLUs
BEeKTOpoB E, Bu V B311eKTpOMarHUTHON BOJIHE B BAKYyMe

5.2.5 CBolicTBa 3JEKTPOMAarHUTHBIX BOJH: OTpPa)KEHHE, IMPEIOMIICHHE,
MOJISIpU3aLIuS, T paKIys, uHTepdepeHIus. Ckopoctb
AIIEKTPOMArHUTHBIX BOJTH

5.2.6 [Ixana AJIEKTPOMAarHUTHBIX BOJH. [IpumeHeHwme
HIIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

5.2.7 [TpuHIMIIBI pagOCBS3U U TeNeBUACHUA. Paguonokarus.
DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPY)KAIOIIEH Cpe/Ibl

528 TexHu4eckne  YCTPOWCTBA:  MY3bIKQJIbHBIE  WHCTPYMEHTHI,
yIABTPa3ByKOBasi JIMarHOCTUKAa B TEXHUKE WM MEIUIUHE, pajap,
paaMoONPUEMHHK, TEJIIEBU30p, aHTeHHa, TenedoH, CBU-neun

5.3 OIITHUKA

531 [IpamonnHENHOE pacIpOCTPaHEHNE CBETA B OJJHOPOIHOM Cpelie.
JIyu cBera

5.3.2 Otpaxenue CBeTa. 3aKOHBI OTpa’KeHUs CBETa.
[TocTpoenne n300pa>keHHi B TUIOCKOM 3epKalie

5.3.3 IIpenominenne CBETa.  3aKOHbI  IPEJIOMIICHUS CBETA.
AGCOIOTHBIN MOKa3aTesb NPeIoMIICHHS

5.34 IlonHoe  BHyTpeHHee OTpaKEHHUE. [IpenenbHbIit yroin
MIOJTHOTO BHYTPEHHETO OTPaKEHUS

535 Hucnepcus csera. CiaoxHblii coctaB Oesnoro cera. L{ser

5.3.6 Cobuparomue u paccenBaromue JUH3bl. ToHkas auH3a. PokycHoe
paccTossHME W ONTHUYEecKas cuila TOHKoW JuH3bl. [locTpoeHne
M300paXeHU B COOMpAIOMUX M PaCCEUBAIONIUX JIMH3AX.
dopmyJsia TOHKOH JIMH3bL. Y BEJIMYCHUE, JaBAEMOE JIMH30U

5.3.7 [Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONTUKHU
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5.3.8

Nutepdepentius cBera. KorepeHTHbIE HWCTOYHHKHU. Y CIOBHS
HaOII0IeHUS MaKCHUMYMOB u MUHUMYMOB B
UHTEP(PEPEHIIMOHHON KapTUHE OT ABYX CHMH(A3HBIX KOTEPEHTHBIX
HUCTOYHUKOB

5.3.9 Hudpakmuss  cBera.  JludpakuwoHHas  pemieTka. Y CJIOBHE
HaOIroAeHus IJIaBHBIX MaKCHUMYMOB pu 1a/IeHUM
MOHOXPOMAaTHUYECKOTIO CBETA Ha TU(PPAKIIMOHHYIO PEILETKY
5.3.10 [Tonstpuzanus ceeta
5311 TexHuueckue  YCTpOMCTBa:  OdYKHM, Jyma,  ¢oToanmnapar,
IPOCKIMOHHBIN anmnapar, MHMKpPOCKOII, TEJECKOI, BOJOKOHHAs
OITHKA, TU(PAKIMOHHAS PELIETKA, TOIIPOUL
5.3.12 [TpakTueckue paboThl. M3mMepeHue mokaszarenss MpeIoMIICHUS.
HccnenoBanue cBOHCTB u300paxeHuid B nuH3ax. HaOnronenue
JMCIIEPCUHU CBETa
6 BJIEMEHTbI CHIELIUAJIbBHOM TEOPUU OTHOCUTEJILHOCTU
6.1 I'panuubl NPUMEHUMOCTH KJIACCHUUYECKOM MeXaHukH. [locTymarsl
TEOPUH OTHOCHUTEIBHOCTU: HMHBAPHMAHTHOCTH MOMYISI CKOPOCTH
CBETa B BaKyyMe, IPUHLUI OTHOCUTEIbHOCTH DHUHIITEHHA
6.2 OTHOCUTENBHOCTD OJTHOBPEMEHHOCTH. 3ameienue
BPEMEHU U COKpAIEHUE JITTUHbI
6.3 DHeprus ¥ UMIYIbC CBOOOTHON YaCTHIIBI
6.4 CBs3p Macchl C JHEPrHed M MMILYJIbCOM CBOOOJHOM YaCTHIIBI.
DHeprus moKosi CBOOOTHOM YaCTHIIBI
7 KBAHTOBAS ®U3UKA
7.1 BJIEMEHTBI KBAHTOBO! OIITUKH
711 ®otonsl. ®opmyna [Inanka cBsi3u sHEprun (HOTOHA C €TO YACTOTOM.
OHeprusi 1 UMITYJIbC GOTOHA
7.1.2 OtkpsITHE U  WCCIENOBaHNE ¢dorosddexra. OnsIThI
A.T'. CtoneroBa. 3akoHbl (hoTOdPdexTa
7.13 VYpaBHenue DiinmreitHa s dporodddekra. «KpacHas rpaHunay
dboTtordpdexra
714 Hasnenue ceeta. OnbiThl [1.H. JIeGenera
7.15 XHUMHUYECKOE ACUCTBUE CBETA
7.1.6 Texuuueckue yctpoicTBa: (GOTOINEMEHT, (HOTONATUHUK,
COJIHEUHas OaTapesi, CBETOIUO/
7.2 CTPOEHUE ATOMA
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7.2.1

Monens aToma TomcoHa. OnbIThI Pezepdopna mo
UCCIIEIOBAaHUIO CTPOEHUs aToma. [ nanerapnas Mmoaens atoma

71.2.2 [Toctynatel bopa. Mznydenue wu morjomeHne (HOTOHOB mpu
mepexoie aroMa C  OAHOTO YPOBHS DHEPIrUU Ha JPYTOH.
Bunel criektpoB. CriekTp ypoBHEHN 3HEpruu aToMa Bojopoza

7.2.3 BonHoBble cBolicTBa yactuil. Bosnsl e bpois. KopriyckymnsipHo-
BOJTHOBOM Jtyanu3Mm. [{udpakims 3:1eKTpOHOB Ha KpucTauiax

724 CroHTaHHOE M BBIHYKIEHHOE H3Iy4eHHE. YCTPOMCTBO U
NpUHIUN paboTHI J1a3epa

7.2.5 TexHuueckue YCTpOICTBa: CIEKTPAJIbHBIN aHaJIN3
(criexkTpockoI), 1a3ep, KBAHTOBbIM KOMIIBIOTED

7.2.6 [TpakTryeckue paloThI. HaGmonenne JIMHEWYaToro
CIIEKTpa

7.3 ATOMHOE SA1PO

7.3.1 Mertonapl HaOMIOAEHUS W PETUCTPALMM AIIEMEHTAPHBIX YaCTHIL

7.3.2 OtkpeiTHe  pagumoaktuBHOCTH.  OmbiTel  Pesepdopma 1o
OTpPENICIEHNIO0 COCTaBa PaJMOAKTHBHOIO u3nydeHus. CBoOHCTBa
anb(da-, 6era-, raMma-uznydeHus. BrnusHue paguoakTUBHOCTH Ha
JKUBBIE OPTaHU3MBI

7.3.3 OTkpbiTHE TpoTOHA U HeWTpoHa. HykioHHas Moxens sjpa
I'eitzenbepra — MBanenko. 3apsan sapa. MaccoBoe duciio sipa.
N3otomnbl

7.3.4 Anbda-pacniaa. DNEKTPOHHBIA M TO3UTPOHHBIA OeTa- pacmaj.
['amMma-n3mydeHne. 3akoH paJIiOaKTHBHOTO pacriajia

7.3.5 OHeprus cBs3U HYKJIOHOB B sjipe. SnepHble cuibl. JlegekT Macchl
saapa

7.3.6 SAnepHsble peakuuu. JleneHue u CUHTE3 s ep

7.3.7 SAnepubiii  peakrop. Tepmosimepubiii cunTe3. I[Ipobmembr u

MEPCHEKTUBBl  AJIEPHOM SHEPreTUKU. OKOJOTUYECKHE ACITIEKTHI
SIIEPHOW SHEPTEeTUKHU
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7.3.8

OneMeHTapHble YaCTHLIBIL. OtkpbiTHE IIO3UTPOHA.
@yH1aMEHTAJIbHBIE B3AUMOICHCTBU

7.3.9

TexHuueckre ycTpoicTBa: 103UMETp, kKamepa BusbcoHa, siaepHbIit
peakTop, aToMHas 6omba

7.3.10

[Ipaktuyeckue padoTsl. MccnenoBanue TpekoB 4acTHIL (IO
rOTOBBIM (poTOorpadusim)

OJIEMEHTBI ACTPODOU3UKHU

8.1

Bun  3Besmnoro HeOa. CosBes3aus, SApKUE  3BE3MIBI,
IUIAHETHI, UX BUAUMOE JIBIIKEHUE

8.2

ConHeunast cucrema. IlmaHeTsl 3eMHOM T'pYIIIBI. IInaneTsl-
FMIradHTbl W HUX CIYTHHUKH, KapJIMKOBBIC IIJIAHCTEHIL. Mansie Tena
CoOJHEYHOM CHCTEMBI

8.3

Commnre, dotocdepa u  armocdepa. Conneunas
AKTUBHOCTH

8.4

HcTtounuk 3neprun CosHIa U 3Be3]]

8.5

3BE€31pl, MX OCHOBHBIE XapaKTEPUCTHKU: Macca, CBETUMOCTb,
panuyc,  Temmeparypa, HMX  B3auMocBa3b.  [lmarpamma
«CIIEKTpPAJIbHBIA KJIACC — CBETHUMOCTBY». 3BE3.IbI IJIaBHOM
MIOCJIE0BATEIBHOCTH. 3aBUCUMOCTD

«Macca — CBETUMOCTb» AJIs 3B€3/] IT1aBHOH MOCIIEI0BAaTEIbHOCTU

8.6

Buyrpennee crpoenne 3Be3q. CoBpeMEHHbBIE IIPEICTABICHUS O
npoucxoxaeHun u sBomonun ColHIA W 3Be3]. DTambl JKU3HH
3BE3]

8.7

Mneunsiii [lyte — nHama [amaktuka. CrnupanbHas CTPyKTypa
lanaktuku, pacnpeneneHre 3Be3/, Trasa W nbUid. [lonoxenue
n nemwkenne Comuna B [amaktuke. [lmockas u cdepuueckas
HOJICUCTEMBI I aJlTakTUKU

8.8

Tunel ranaktuk. PagumoranakTuku u KBa34aphl. I’ICpHBIC ABIPHI B
AApax ralakTHUK

8.9

Bcenennas. Pacimpenue Beenennoil. 3akon Xa66na. Pazberanue
ranakTuk. Bospact u pamumyc Bceenennoil, teopus bombmioro
B3pbIBA. Mozenb «ropsiueit Beenennoi». PenukroBoe n3inyuenue

8.10

MacmrabHast cTpykTypa BcenenHoil. MeraranakTuka.
Hepemennsie mpoOieMbl aCTpOHOMUHU
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoauuyecTBO 4acoB
HaunmenoBaHmue pa3xeioB u

Ne i/
TeM MPOrpamMmbl Bcero

KoHTpoJbHbIe IIpakTH4eckue
padoThI padoThI

Paznen 1. PU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA

dusnka n MCTObI HAYUYHOT'O

1.1 2
MIO3HAHUS
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
2.1 Kunemaruka
2.2 Hunamuka
53 3aKOHBI COXpaHEHUs B 6 1 1
MEXaHHUKE
Hroro no pazneny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OcHoBBI MOJ'IevaJ'I}IpHO- 9 1
KMHETUYECKOU TeOpuu
3.2 OCHOBBI TEPMOIMHAMUKH 10 1
33 ArperaTHble COCTOSIHHS 5
' BerecTBa. Pa3oBbIe MEPEX0/IbI
Hroro no pazgeny 24
Paznen 4. JIEKTPOAMHAMUKA
41 ‘ DNeKTpOoCTaTUKA 10 1 1
49 [TocTOSTHHBIN AMEKTPUIECKUIT 12 1 1
TOK. TOKH B pa3IMUHBIX cpeaax
Hroro no pazgeny 22
[ToBTOpHUTENBHO-0000IIAIOINE YPOKU 2
OBIEE KOJIMYECTBO YACOB 68 4 4




11 KJIACC

KoanuyecTBo 4acos

Ne i/ HaumeHoBaHue pa3iesioB U TeM
Kourposbnble IIpakTHyeckue
NPOrpaMMsbl Bcero
padoThI padoThI
Paszpnen 1. JIEKTPOIUHAMUKA
11 MarnuTtHoe noje. IJIeKTpOMarHuTHast 11 1 3
WHYKIUS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
MexaHn4yecKue U 3J1€KTPOMArHUTHBIE
2.1 9 1
KoseOaHus
59 MexaHn4yecKue U 3J1€KTPOMArHUTHBIE 5 1
BOJIHBI
2.3 OnTuka 10 3
Hroro no pazneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI crielMaIbHON TEOPUU

3.1 4 1
OTHOCHUTEIIbHOCTH
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
41 DneMEeHThI KBAaHTOBOW ONTHUKU 6
4.2 Crpoenne atoma
4.3 AToOMHOE S1pO 5
Hroro no pazgeny 15

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®U3UKHN

5.1 DeMeHTBl aCTPOHOMUU U aCTPOPHUIUKU 7 1
Hroro no pazneny 7

Paznesn 6. OBOBIIAIOIIEE ITOBTOPEHHUE

6.1 O06o06aroree MOBTOPECHUE 4
Hroro mo pazneny 4
[ToBTOpHUTENBHO-0000MIAIOIIIE YPOKHU 3
OBUIEE KOJIMYECTBO YACOB 68 4 7
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DJIeKTPOHHbIE 00pa3oBaTe/ibHbIE pecypChl, HCNOJb3yeMble PH peaTu3anuu
NPOrpamMmbl

Ne B penepanbHOM

IIpenmer, kaace 0P
nepeude JOP PEAMET,
1.3.4.1.1. dwuzuka 10 kmacc Ypoku o yuebnomy npeamery "duszuka"
1.34.1.2. ®dusuka 11 kmacc VYpoxku o yuebHomy npeamety "duzuxa"
KommnekcHbiit 00pa3oBaTenbHBIN MaTepua Mo
(u3MKe, BKIIOYAIOMINN CIICHAPUU YPOKOB,
CIICHApUU U3YYCHUS TEM, BHICOYPOKH,
1.3.4.1.3. ®duswmka, 10 - 11 kmaccer BUPTYaJbHbIE JJA0OPATOPUH, IEKTPOHHBIE

y4eOHBIC TTOCOOMS M TECThI C aBTOMATUYECKOM
IIPOBEPKOMU JIJIs1 UCIIOJIb30BAaHUS HA YpPOKaxX U
CaMOITOJrOTOBKH YYalIUXCs
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