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IHosicHuTEIbHAA 3aNIMCKA

Pabouas nporpamma 1o ¢pu3uke AJi1 OCHOBHOM IIIKOJIbBI COCTaBJIEHA HA OCHOBE

1.

10.

denepanbHblii 3akoH «O6 obpazoBanuu B Poccuiickoit denepanum» ¢ U3MEHEHUSMH U JONOIHEHUAMH 0T 24 ceHtabps 2022 . Ne 371-03 «O BHeceHUU
n3meHeHnit B @enepanbHblii 3akoH «O0 obOpasoBanun B Poccuiickoit deneparmu u crarpio 1 @enepanpHoro 3akoHa «O0 00s3aTenbHBIX TPEOOBaHUAX B
Poccuiickoit @enepanuny,

denepanbHbli TOCyIapcTBEHHBIH 00pa30BaTeIbHBIN CTaHIAPT OCHOBHOTO OOIIEro 0Opa3oBaHusl, yTBEP)KAEHHbIN MpUKa30oM MHUHUCTEPCTBA MPOCBEIICHHS
Poccuiickoit ®deneparun or 31 mas 2021 1. Ne 287 (3apeructpupoBan MunucrepctBoM octuiuu Poccuiickoit ®eneparuu 5 wurons 2021 T,
peructpanronHbiii Ne 64101), ¢ m3BMeHeHHsIMHU, BHECEHHBIMH MPHKa3aMu MuHucTepcTBa mpocBenieHus: Poccuiickoit deneparum ot 18 uromns 2022 . No 568
(3apeructpupoan Munroctom Poccuu 17 aBrycra 2022 r., peructpanuionsbiii Ne 69675) u ot 8 HosOpst 2022 . Ne 955 (3apeructpupoBad MUHHUCTEPCTBOM
octunn - Poccuiickoit deneparuu 6 deBpans 2023 r., peructpanuonsbiii Ne 72264) (manee - ®I'OC OO0, yreepxkaéHHbIN pukazoM Ne 287);

[Tpuka3 MunucrepctBa mnpocBemieHust Poccuiickoit @enepamuu ot 31.05.2021 Ne 287 «OO6 yTBepkaeHUU (eaepaJbHOr0 TOCYIapCTBEHHOIO
00pa3oBaTeIbHOTO CTaHAapTa OCHOBHOTO 0011ero oOpasoBanus» (3apeructpuposan 05.07.2021 Ne 64101)

[Tpuka3z MwunuctepctBa npocBemieHus Poccuiickoit ®eneparuu ot 18 uromsa 2022 Ne 568 «O BHeceHHM M3MEHEHUH B (helepalibHBI TOCYIapCTBEHHBIN
o0pa3oBaresbHbII CTaHIapT OCHOBHOTO OOIIEro 00pa3oBaHus, YTBEPKACHHBIN MpuKka3zoM MuHucTepcTBa mpocBerienus: Poccuiickoit @eneparun ot 31 mas
2021 r. Ne 287» (3apeructpupoBan 17.08.2022 Ne 69676)

IIpuka3 MunucrepctBa mnpocemenust Poccuiickoit @enepanmu ot 16 Hos0ps 2022 . Ne 993 «O6 yrBepxkaeHun (enepaabHOl 00pa3oBaTeIbHON
IIPOrpaMMBbI OCHOBHOIO o01iero 00pa3oBaHMsD» (3apeructpupoBaHo B MuHrocte Poccun 22.12.2022, Ne 71764,
http://publication.pravo.gov.ru/Document/View/0001202212220024).

denepanbHas oOpazoBarenbHasi MPOrpaMMa OCHOBHOTO 0o01iero odpa3oBaHus yTBep:kaeHHas npukazom MunnpocsenieHus Poccun ot 18.05.2023 N 370
OO0 yTtBepxkneHuu (eaepaabHONW 00pa3oBaTELHON MPOTpaMMbl OCHOBHOTO 00IIero odpaszoBanus (3apeructpupoBaHo B Munrocte Poccun 12.07.2023 N
74223)

[Tpuka3 Munnpocsemenus Poccun ot 21.09.2022 N 858 "O6 ytBepkaeHUU (eaepalbHOrO NepedHs: yUeOHUKOB, JOMYIIEHHBIX K HCIIOJIB30BaHUIO MPH
peanu3any UMEIIIMX TOCyJapCTBEHHYIO aKKpEeIUTAIMI 00pa3oBaTelIbHBIX IMPOrpaMM HA4YaJIbHOTO OOIIEro, OCHOBHOIO OOLIETr0o, CPEJHEro OOIIEro
00pa30BaHMsI OPraHU3ALMSIMH, OCYIIECTBISIONMMU 00pa30BaTeIbHYIO ACSITEILHOCTh U YCTAHOBIICHUS MPEAEIHLHOTO CPOKa MCIIOJIb30BAHUS UCKITFOUEHHBIX
yueOHukoB" (3apeructpupoBano B Muntocte Poccun 01.11.2022 N 70799) ¢ uszmenenusimu u gomnonHeHussimu ot 21.07.2023 (3apeructpupoBaHo B
Mumntocte PO ot 28.07.2023 Ne 74502)

[TocranoBnenue [maBHOTO rocymapcTBeHHOro canutapHoro Bpada Poccum ot 30.06. 2020 Ne 16 «OO0 yTBEepKICHHH CAaHUTAPHO- MMHIEMHOIOTHYECKUX
npasuin CII 3.1/2.4. 3598-20

«CaHUTapHO-3MTUAEMHOJIOIMYECKe TPeOOBaHUS K YCTPOUCTBY, COAECPKAHUIO U OpPraHU3aluU paboThl 00pa30oBaTeIbHBIX OpraHU3aluil U APYTruX 00bEKTOB
COIMANBLHON UH(PACTPYKTYPHI IS JETeH U MOJIOJEKH B YCIOBUSAX pacIpoCcTpaHeHust HOBoU kopoHaBupycHoi nHpekunu (COVID-19)» ¢ usmeHeHusiMu OT
24.03.2021

[TocranoBnenue [maBHOTO rocymapcTBeHHOTO caHuTapHOro Bpada ot 28.09.2020 Ne 28 CIT 2.4.3648-20 «CaHUTapHO-3MTUIEMHOJIOTHYECKHIE TPEOOBAHMS K
OpraHu3allui BOCIUTAHUS U 00yUYeHHS, OT/AbIXa U 03I0POBIEHHS JETeH 1 MOJIOJIEIKI
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11. CanlluH 1.2.3685-21 «O06 yTBepxaeHuun caHutapHbix npasui 1 HopMm CanlluH 1.2.3685-21 «I'uruenndyeckue HOpMaTUBBI U TpeOOBaHUS K 00€CIIEUYCHHIO
6e3omacHOCTH U (WiH) OE3BPEHOCTH ISl YeTIOBeKa (PaKTOPOB CPEIbl OOUTAHHSI»

12. ITucemo Pocmorpednamzopa Ne 02/16587-2020-24 u Munnpocsemennsst Poccum Ne [J1-1192/03 ot 12.08.2020 «O06 opranuzanmuu padOTHI
00111e00pa30BaTeNbHBIX OpraHU3aALUI)

13. Konnenuust npenojgaBaHusi ydyeOHoro npeamera «®Pusnka» B o0Opa3oBareibHbIX opranuszauusx Poccuiickoit ®exepanuu, peanu3yrolMX OCHOBHbBIE
o011eo0pa3oBaTebHbIE IPOIPAMMBI;

14. Meroauueckoe MUCbMO O TIpenoaaBaHuy yueoHoro npeamere «Puznka» u «Actponomusi» B 2023-2024 yue6Hom rogy I'AY AT10 10 UPO

15. Tlpumepnble mporpamMmsl 1o yueOHbIM npeaMeraM. http://fgosreestr.ru/

16. Asropckas nporpamMma A.B. Ilépsimkun, H.B.®unonosuy, EM.I'yTHuk, «Paboune nmporpammsl. @usuka 7-9 knacce», - poda, rMocksa, 2015.

17. «Paboune nporpammel. dusnka 7-9 kmacce», - Jpoda, . Mocksa, 2017.

18. Tlonmoxkenue o pabounx nmporpammax npukas Ne 1 or 31 aBrycra 2018

Pabouas nporpamMma yueOHoro npenmera «Pusnka» cocranieHa ¢ yuetom [Iporpammsl Bociutanust MOY COLI Ne 3 va 2021-2025 mpukas Ne 95 ot
25.06.2021.

Lenbto Bocnuranus B MOY COL Ne 3 siBisiercst popMHpOBaHUE Y 00yUYaIOIIMXCS JyXOBHO-HPABCTBEHHBIX IIEGHHOCTEH, CIIOCOOHOCTH K OCYIIECTBICHHIO
OTBETCTBEHHOTI'0 BHIOOpa COOCTBEHHOM MHIMBUYalIbHOM 00pa30BaTeIbHON TPACKTOPHH, CIOCOOHOCTH K YCHEIIHOM coluanu3aliiy B 00IIeCTBe.

HOCTI/I)I(GHI/IIO IMOCTaBJICHHOM OCJIU BOCIIMTaHUA 06yqa10umxc51 6y,I[CT CII0COOCTBOBATH peHICHUC CICAYOIHNX OCHOBHBIX 3a0au:

- [OAACPKHBATHL TpaauLlUA O6pa3OBaTCHBHOfI opraHu3allii 1 WHHULOWATHUBBI 110 CO3JAaHUIO HOBBLIX B paMKax YyKJlala IIKOJILHOU JKU3HH, PCaJIM30BLIBATH
BOCIIMTATEIILHBIE BO3MOYKHOCTH OOIIEIIKOIBHBIX KIFOUEBBIX JIEIT,

- pealu30BbIBaTh BOCHHUTATEIbHBIA TMOTEHIMAT M BO3MOXKHOCTH IIKOJIBHOTO YPOKa, MOAJEPKUBATh HCIOJB30BAHWE HHTEPAKTUBHBIX (OPM 3aHSATUH C
00yJaronuMHICs Ha ypOKax;

- VHHUIUUPOBATH M MOJICPKUBATh YUYEHUYECKOE CaMOYIpaBICHUE — KaK Ha YPOBHE IIKOJIBI, TAK U Ha YPOBHE KJIACCHBIX COOOIIECTB; MX KOJUICKTHBHOE
IJIaHUPOBAHUEC, OPraHU3aIluio, IIPOBCACHUC U aHAJIN3 CaMOCTOATCIIBHO IIPOBCACHHBIX ICI U MepOHpHHTHﬁ;

- HWHHOWHPOBATH U MMOAACPKHUBATH ACATCIBHOCTb JCTCKUX O6HIGCTB€HHI)IX OpFaHI/ISaHI/Iﬁ (BOJ'IOHTepCKOC )IBI/I}KeHI/Ie);

- BOBJICKaTh OOyYalOMMXCA B KpPYXKKH, CEKLIWH, KIyOBbl, CTYIMH W HHbIE OObEAMHEHUs, paboTalol[fe IO IIKOJBHBIM IPOrpaMMaM BHEYPOUHOMN
JeSITeTbHOCTH, PEaTN30BhIBATh UX BOCIIUTATEIHHBIE BOBMOXXHOCTH;

- OpraHU30BBIBATH MPOGOPUECHTAIIMOHHYIO padOTy C O0YUYaIOIIUMHUCS;

- pealn30BbIBaTh MOTEHIIMAN KIACCHOTO PYKOBOJCTBA B BOCHHTAHMM OOYYAIOIIUXCS, MOAIEPKUBATh aKTUBHOE YYaCTHE KJIACCHBIX COOOIIECTB B JKU3HH
IIKOJIBI, YKPETUIEHNE KOJUIEKTUBHBIX IEHHOCTEH MIKOIBHOTO COOOIECTBA;

- pa3BUBaTh MPEAMETHO-ICTETUYECKYIO Cpedy UIKOIbl U pPEealu30BbIBATh €€ BOCHUTATEIbHbIE BO3MOXKHOCTH, (OPMHpOBAHHE IMMO3UTUBHOTO YKIIanaa
IIKOJILHOY JKU3HHU U IIOJIOKUTEILHOTO HMU]KA U IIPECTUXKA ]_HKOJ'II)I;

- OpraHu30BaThb pa60Ty C CEMbsIMU O6yanOHlHXC$I, HUX pOAUTCIIAMU UIIW 3aKOHHBIMU MMPEACTABUTCIIAMUA, HAIIPABJICHHYIO HA COBMCCTHOC PCIICHUC np06neM
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http://fgosreestr.ru/

JIMYHOCTHOI'O pa3BUTHA o6yqa}oumxc;1.

Paboyas mporpamma obecnedeHa y4yeOHMKaMH, YYeOHBIMH MNMOCOOMSMH, BKIIOUYCHHBIMH B (elepalbHbIil TepedeHb YYEOHUKOB, PEKOMEHIYEMBIX
MunoOpnayku P® k ucnonb3oBanuio (npuka3z Munnpocseuienust ot 20.05.2020 Ne 254 ¢ nuzmenenussmu 1 jononHeHusMu ot 27.05.2020 Ne 268, 06.07.2020 Ne
342,23.12.2020 Ne 766).

Y4yeOHUKNM W3 HBIHEIIHETO TMEePeYHsT MOXKHO OyleT MpOoIoJDKaTh HCIIONIB30BaTh €IIe IATh JieT HaumHas ¢ 25 ceHtsa0ps 2020 roga (m. 2 mpukasa
Munnpocsemenus ot 20.05.2020 Ne 254).

Yyebno-memoouuecroe obecneuenue obpazoeamenbHo20 npoyecca:

v ®wmsuka. 9 xnacc. YueOuuk (aBTopsl: A. B. [lepvuuxun,E. M. I’ ymuux).2019r.

v ®usuka. /lunakruueckue marepuansl. 9 kinace (aBropsl:A. E. Mapon, E. A. Mapon).

v B.U. Jlykamuk, E.B. BanoBa «COopHHK 33124 110 ¢u3nke i 7-9 kiaaccoB 00meo0pa3oBaTebHbIX yupexaenuin» M., [Ipocsemenne, 2005 1.

[IIkona BOpaBe B TeUEHHWE 3-X JIET WCIONB30BaTh B OOpPA30BATEILHOW JAEATEIHHOCTH YYEOHWKH, MPHOOPETEHHBIE 1O BCTYIUICHUS B CHJIYy IpUKaza OT
28.12.2018 Ne 345.

[Iporpammoii oTBoauTCS Ha U3ydeHue pusnku B 9 kiacce 99 vaca B rox (3 yaca B HEZAEIIO):

KonndecTBO KOHTPOIBHBIX PaboT: 5

KonuuectBo mabopaTopHbIx paboT: 8

[IporpamMma ormpenensieT coiaep>kaHue U CTPYKTYpy Yy4eOHOro marepuana, MOCIeN0BAaTeIbHOCTh €ro WM3y4eHHUs, MyTH (HOPMUPOBAHUS CHUCTEMBI 3HAHMIA,
YMEHUH U CIOCOO0B JESATEILHOCTH, Pa3BUTHSA, BOCIIUTAHUS M COLUATIU3AINHN YUAITUXCS.

B ocHoBHOII mikone ¢usmka uszydaercs ¢ 7 mo 9 kmacc. YueOHsblil tuian coctaBisier 238 y4eOHbIX yacoB. B Tom uucie B 7, 8 mo 68 y4yeOHBIX 4acoB U3
pacuéra 2 gaca B HeJle0, B 9-x kiaccax 102 yueOHBIX waca U3 pacuéra 3 4aca B HEJCIIO.

VYueOusiii npeamer «Pusnka» B OCHOBHOI 0011e00pa3oBaTelbHON IIKOJIE OTHOCHTCS K YHMCITY OOsS3aTeNbHBIX U BXOAUT B DenepalibHbIil KOMIIOHEHT
y4eOHOTO0 IUIaHa.

dusznueckoe 00pazoBaHNE B OCHOBHOMW IIKOJIE JOJDKHO OOECneuuTh (popMHUpOBaHME Yy OOyHAIOIIUXCS MPEICTaBICHUN O HAyYHOW KapTHMHE MHUpa - BAXKHOTO
pecypca HaydHO-TEXHHUECKOTO MPporpecca, 03HAKOMJICHHE 00ydJaromuxcs ¢ GU3NISCKUMU U aCTPOHOMUYECKUMU SIBJICHUSIMH, OCHOBHBIMU TIPUHITUTIAMU PaOOTHI
MEXaHU3MOB, BBICOKOTEXHOJIOTUYHBIX YCTPOWCTB W MPHUOOPOB, pPa3BUTHE KOMIIETEHIIMN B PEIIEHWU WHKEHEPHO-TEXHUYECKUX U HAyYHO-HCCIIEA0BATENbCKUX
3amad. llIkonmbHBIN Kypc (QU3MKH — CHUCTEeMOOOpa3yroIuid ISl €CTECTBEHHOHAYUYHBIX IMPEIMETOB, TMOCKOJIBKY (U3NYECKHE 3aKOHBI, JICKAIHe B OCHOBE
MUPO3JaHUs, SIBISIOTCS OCHOBOW CONEp>KaHUsl KypCcOB XMMHHU, OHONOruu, reorpaduu u acTpoHoMuu. dusmka BOOPYKaeT HIKOJIHHUKOB HAyYHBIM METOAOM
TIO3HAHWSI, TO3BOJISIOIINM TIOy4aTh OOEKTUBHBIC 3HAHHS 00 OKPYKAIOIIEM MHUPE.

B 7 u 8 xnaccax mpouCXOOUT 3HAKOMCTBO C (DU3MUECKUMH SIBICHUSMH, METOJOM HAayYHOTO IMO3HaHUs, (HOPMUPOBAHHE OCHOBHBIX (DM3MUECKHUX MOHSITHIM,
nproOpeTeHNEe YMEHUIN H3MEPATh (PU3MUECKIE BETUIHHBI, IIPOBOAUTH Ja00PATOPHBINA SKCIIEPUMEHT TI0 33JJAaHHOM CXeMe.

Kypc ¢usuku 9 xmacca pacumpser ¥ CUCTEMAaTU3UpyeT 3HAHUS 1Mo (pu3MKe, MOTyUyeHHbIe yyaliuMucsa B 7 U 8 Kilaccax, MOAHUMAs UX Ha YPOBEHb 3aKOHOB.
HoBpIM B conepxannu Kypca 9 Kimacca siBISIeTCS BKIIOYEHHE acTPO(YU3NIECKOTO MaTepraia B COOTBeTcTBUU ¢ TpeboBanusimu GI'OC.
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Ilenu wzyuyenust GpU3MKM B OCHOBHOM WIKOJIE CIIEAYIOIIME: YCBOCHHE YYalllUMHCS CMBICIa OCHOBHBIX MOHSATHHA M 3aKOHOB (DM3UKHU, B3aUMOCBSI3H MEXKIY
HUMU; (POpMHUpPOBAHME CUCTEMbI HayYHBIX 3HAHMHM O Mpupoze, ee (GyHIaMEHTaIbHBIX 3aKOHAX JJIsl IOCTPOEHHUS MPEACTABICHUS O PU3NYECKON KapTUHE MUPA;
cucTeMaTu3alus 3HaHUM 0 MHOrooOpa3nu 0OBEKTOB U SIBICHUM MPUPOJIBL, O 3aKOHOMEPHOCTSX MPOIECCOB U O 3aKOHAX (PU3MKH AJIi OCO3HAHUS BO3MOXKHOCTH
Pa3yMHOI'0 HCIOJIb30BaHUS TOCTM)KEHUN HAYKHU B JalbHEWIEM pa3BUTHM LMBUIN3aLUU; (OPMUPOBAaHUE YOSKIEHHOCTH B TIO3HABAEMOCTH OKPYXKAIOIIETo MUpa
U JIOCTOBEPHOCTH HAy4YHBIX METOJOB €r0 HU3y4YCHHs; OpPraHU3alMs SKOJIOTMYECKOTO MBIIUICHUS M LEHHOCTHOIO OTHOLIEHUA K IPUPOLE; Pa3BUTHUE
MO3HABATEJIbHBIX UHTEPECOB U TBOPUECKHUX CIIOCOOHOCTEN yyaluxcs, a TakKe HHTepeca K PacliupeHHIo U yIIyOlIeHuIo PU3NYecKuX 3HaHUM 1 BbIOOpa pusnku
KaK IpOQHIBLHOTO MpeMeTa.

Jloctmxenue nenei 00ecedrBaeTcs pelIeHuEM CIeIyOIUX 3a4a4:

® 3HAKOMCTBO YYalIMXCS C METOAOM HAayYHOTO MO3HAaHUS U METOJAaMH HMCCJIEJOBaHUS OOBEKTOB M SIBICHHM NMPHUPOJBI; MPUOOPETEHUE yUYallUMHUCS 3HAHUN O
MEXaHUYECKUX, TEMJIOBbIX, 3JIEKTPOMarHUTHBIX U KBAHTOBBIX SBJICHUAX, (PU3MUECKUX BEITMUMHAX, XaPAKTEPU3YIOLINX 3TU SIBICHUS;

® (QopmupoBaHME y ydalIUXCsl YMEHHUM HAOII0aTh PUPOIHBIE SBJICHUS U BBINOIHSTH ONBITHI, 1a00paTOpHbIE PA0OTHI U SKCIIEPUMEHTAIIbHBIE UCCIIEJOBAHMUS C
UCIIOJIb30BaHUEM M3MEPHUTEIbHBIX MPUOOPOB, IMPOKO MPUMEHIEMbIX B IPAKTUYECKOH KU3HU; OBJIAICHUE YYalllUMUCS TAKUMHU OOIL€HAyYHbIMU TOHATHIMU,
KaK MPUPOIHOE SBJICHHUE, SMITUPUIECCKH YCTAHOBICHHBIN (PaKT, mpobieMa, TUIoTe3a, TCOPETUIECKUI BBIBOA, PE3YJbTAT SKCIEPUMEHTAIBLHON IPOBEPKH;

® [IOHMMaHHE YYallUMHCS OTIMYUNA HAyYHBIX JTAHHBIX OT HEMPOBEPEHHON MH(pOpMAalLKH, IEHHOCTU HAYKH JUIs YIOBJIETBOPEHUS OBITOBBIX, TPOMU3BOJICTBEHHBIX
U KyJIbTYpHBIX IOTPEOHOCTEH yenoBeka

Co3nanue nenrpa «Touka pocTa» IpeanonaraeT pa3BUTHE 00pa30BaTeIbHOM HMH(PACTPYKTYpHl 00II€00pa30BaTENbHOM OpraHu3aliM, B TOM YHUCIIE
OCHallleHue 00111e00pa30BaTeIbHON OpraHu3aluu:

v o0opyaoBaHHEM, CpeACTBaMU 00yUEHUS M BOCIIUTAHUS JJI U3YYEHUS (B TOM YHCIE SKCIIEPUMEHTAILHOTO) IPEIMETOB, KypCOB, TUCITUTUTHH (MOIYIICH)
€CTECTBEHHO-HAyUYHON HANPABJICHHOCTH MPU Pean3alliid OCHOBHBIX 00I111€00pa30BaTeIbHBIX MPOrPaMM U JOTIOTHUTEIBHBIX 00111€00pa30BaTEIbHBIX IPOTPaMM,
B TOM YHCIIE JJI PACIIUPEHHs COAepKaHus yueOHOro nmpeamera « Duznkay;

4 000pyI0OBaHUEM, CPEICTBAMHU O0YyUEHUS U BOCIIMTAHUS JUISI peau3alliy IPOrpaMM JOMOJHUTEIHHOTO 00pa30BaHUs €CTECTBEHHO-HAYYHON
HaNpaBJICHHOCTH
v KOMIIBIOTEPHBIM M HHBIM 00OPYI0BaHUEM;

MarepuanbHo-TexHu4eckass 60a3a meHtpa «Touka pocra» BkIo4aeT B cedst IUGpoBbIe JTa0opaTopuH, HAOOpPHI KIACCHUECKOTO OOOpYHIOBAaHUS IS
MPOBEACHUS OHOJIOTHYECKOTO TIPAKTUKyMa, B TOM YHCIE C HCIOJIb30BAHMEM MHKPOCKOINOB. YUHUTHIBAsl MPAKTHUYECKUNW OMBIT MPUMEHEHHUS TaHHOTO
000pyI0OBaHUs HA YPOKaX OMOJIOTMH U B IPOEKTHO-UCCIIEI0BATEIBCKON ACSITENEHOCTH.

Hcnonvzoeanue ooopyoosanusn « Touxa pocmay nipu peanuzanuu ganHoi Ol mo3BonseT co3naTh yCIoBuUs:

v * TSl paCIIMPEHUS COACPIKAHUS IIKOJIHHOTO OMOIOTMYECKOro 00pa3oBaHMUs;

v * 171 TIOBBIIIICHHUS IT03HABATEILHON aKTUBHOCTH o6yqa}01u1/1xc;[ B eCTeCTBCHHO-HaquOﬁ O6J'IaCTI/I;



4 * ISl Pa3BUTHS JINYHOCTH PeOEHKA B Mpoliecce 00yYeHUs] XMMUH, €r0 CocoOHOCTeH, (YOPMHUPOBAHMUS U YIOBJIETBOPESHUS COIMAIBHO 3HAYMMBIX
UHTEPECOB U MOTPEOHOCTEIH;

v * JUI pabOTHI C OTapEHHBIMHU IIKOJIBHUKAMHU, OPTaHU3aIMK UX PA3BUTHS B PAa3IMUHBIX 00JacTsAX 00pa3oBaTeIbHON, TBOPUYECKOM IS TETHbHOCTH.

OcHamieHre COBpeMEHHBIMU NMPHOOpaMH U 000PYI0OBAHUEM MTO3BOJIUT Kau€CTBEHHO H3MEHUTH MPOLIECC O0yUeHHUSI.

Hudposass naboparopusi MOTHOCTHIO MEHSET METOAUKY M COJAEp)KaHUE HKCIEPUMEHTAIbHOW MAEATEeIbHOCTH M pEIIAeT BhIIICTIEPEUUCIICHHBIE
npoOnemel. [Iupokuii crekTp MaTYMKOB MO3BOJSIIOT yYAIIUMCS 3HAKOMUTHCS C MapaMeTpaMu (PH3HMUECKOT0 SKCIIEPUMEHTA HE TOJIBKO Ha KavyeCTBEHHOM, HO
U Ha KonuuecTBeHHOM YypoBHe. L{udpoast mabopaTopusi Mo3BONSIET BECTH AJTUTENBHBIN KCIIEPUMEHT JaXke B OTCYTCTBUH IKCIIEPUMEHTATOPA, a YACTOTa MX
WU3MEPEHUN HEIIO/IBJIACTHA YEJI0BEYECKOMY BOCIIPUSTHIO.

B nporecce skcnepuMeHTaIbHOW paboOThl ydamiuecs NpUoOPETaroT OMBIT MO3HAHUS PEaJbHOCTH, SBISIOIIMNACS Ba)KHBIM 3TarnoM (GOPMUPOBAHUS Y HHUX
yOeXIeHUH, KOTOphIE, B CBOIO OY€PE/Ih, COCTABISIOT OCHOBY HAyqHOTO MHUPOBO33peHUs. B To e Bpems oTpadaThiBaeTCs METOIMKA MTOCTAHOBKH YKCIIEPUMEHTA.

Ilnanupyembie pe3yibTaThl 0CBOCHUS Kypca
JIMYHOCTHBIMH pe3yJibTaTaMu 00y4eHUs! (PU3UKE B OCHOBHOM IIKOJIE SIBIISFOTCS:
*  c(hOpMUPOBAHHOCTH MO3HABATEIBHBIX UHTEPECOB, MHTEIICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEN yUalluxcs;
e  yOEXJIEHHOCTb B BO3MOXXHOCTH IIO3HAHUS IIPUPO/IbI, B HEOOXOAUMOCTH Pa3yMHOI'0 UCII0JIb30BaHUs JOCTHKEHUM HAyKU U TEXHOJIOTUM IS AAJIbHEHIIIETO
Pa3BUTHA YEJIOBEUECKOro 0011eCTBa, YBaXKEHHE K TBOPIIAM HAyKH U TEXHUKH, OTHOIICHHE K (DU3HKE KaK 3JIEMEHTY O0IIeYesIOBEUECKOM KYIIBbTYPhI;
*  CaMOCTOSITENBHOCThH B MPHOOPETECHUH HOBBIX 3HAHUH U MPAKTHUECKUX YMEHUH;
* TOTOBHOCTH K BBIOOPY KU3HEHHOTO IMyTH B COOTBETCTBUU C COOCTBEHHBIMU MHTEPECAMU U BO3MOKHOCTSAMU;
* MOTHBAaLUs 00pa30BaTEIbHON NESTEIHHOCTH IIKOJIBHUKOB HA OCHOBE JINYHOCTHO OPHEHTUPOBAHHOTO MOX0/1A;
* (dopMupOBaHUE IIEHHOCTHBIX OTHOIIEHUHN APYT K APYTY, YUUTENIO0, aBTOpPAM OTKPBITHI U N300pETeHHI, pe3ybTaTaM 00ydeHus.
MeTanpeaMeTHBIMH pe3yJabTaTaMu 00ydeHus (u3nuKe B OCHOBHOM IIKOJIE SIBISIOTCS:
* OBJIAQJICHHE HaBBIKAMU CaMOCTOSITENIBHOTO MPUOOpPETEHHs] HOBBIX 3HAHWUN, OpraHU3alUM y4yeOHOW [eATeNbHOCTH, MOCTAHOBKHU IeJel, MIaHUpOBaHUS,
CaMOKOHTPOJISI ¥ OLIEHKH PE3yJbTaTOB CBOEH AESITEIbHOCTH, YMEHUSMH MIPEIBUIETh BO3MOXKHBIE PE3YJIbTaThl CBOUX JIEHCTBUM;
* TIOHMMaHUE Pa3INuuil MEeXAy MCXOIHBIMH (DaKTaMH U THUIOTE3aMHU JJIS UX OObSACHEHUS, TEOPETUUECKUMHU MOJAEISIMU U PeaIbHBIMH 00BbEKTaMU, OBJIaJICHHIE
YHHMBEPCAJIBHBIMU Y4Y€OHBIMHU JCHCTBUSMHU Ha MpPUMEpax TUMOTE3 s OOBSICHEHUS M3BECTHBIX (DAaKTOB M IKCIIEPUMEHTAILHOW MPOBEPKH BBIIBUTAEMBIX
TUIOTE3, Pa3pabOTKH TEOPETUUECKUX MOJIETICH MPOLIeCCOB WM ABJICHUI;



dbopMupoBaHuEe YMEHHI BOCIPUHUMATh, NIepepadaThiBaTh U MPEABIBIATH HHPOPMAIIMIO B CIOBECHOM, 00pa3HOii, CHMBOIUYECKON (opMax, aHAIU3UPOBATh U
nepepaldaTeiBaTh MOJYYCHHYIO HWH(OpPMAIMI0O B COOTBETCTBUM C IOCTABICHHBIMU 3aJauaMHU, BBLICIATH OCHOBHOE COJIEP)KaHHME IMPOYUTAHHOTO TEKCTA,
HaxXOJUTh B HEM OTBETHI Ha [OCTABJIEHHBIE BOIIPOCHI U U3JIararhb €ro;

MprUOOpETEHNE OIBITA CAMOCTOATEIFHOTO IMOMCKA, aHATN3a U 0TOOpa HHGOPMAIIUK C MCTIOIB30BAHUEM PA3IUMYHBIX UCTOYHHUKOB M HOBBIX HH(OPMAIIMOHHBIX
TEXHOJIOTUH JUJIs PELICHUS] TO3HABATENbHBIX 3a/a4;

pPa3BUTHE MOHOJOTUYECKON M JAHAJIOTHYECKOM pedH, YMEHHUs BBIpaKaThb CBOM MBICIH W CIIOCOOHOCTH BBICIYIIMBATh COOECETHUKA, MOHUMATh €r0 TOUYKY
3peHus, IPU3HABATh MIPABO IPYroro YeJI0BEKA HA HHOE MHEHHE;

OCBOEHHE MTPUEMOB JCHCTBUN B HECTAHAAPTHBIX CUTYAIIUSIX, OBIAJICHUE 9BPUCTUUECKUMHU METO/IaMU PEIICHUS TIPOoOIIeM;

dbopmMupoBaHue yMeHU paboTaTh B IPYIIIE C BHITOIHEHUEM PA3UYHBIX COIIMAIBHBIX POJIEH, MPEACTaBISITh U OTCTaWBaTh CBOU B3TIIABI U yOSKIEHUS, BECTH
JIACKYCCHIO.

OO0muMH nNpeAMeTHBIMH pe3yJbTaTaMu 00y4eHUs (PU3MKEe B OCHOBHOM IIKOJIE SBIISIOTCS:
3HAHUS O MPUPOJIC BAKHEHIINX (PU3UUECKUX SIBICHUI OKPYKAIOIIET0 MUPa M MMOHUMaHHE CMBICIIa (PU3UYECKUX 3aKOHOB, PACKPBIBAIOIINX CBS3b H3yUECHHBIX
SIBIIGHUM;

YMEHUSI TOJIH30BaThCS METOJAAMH HAyYHOTO HWCCJIEAOBAHMS SIBIICHUW MPUPOJBI, MPOBOAUTH HAONIONEHUS, TUIAHUPOBATh W BBIMOJIHATH JKCIICPUMEHTHI,
00pabaTpIBaTh pe3yNnbTaThl W3MEPEHHM, MPEACTaBIATh PE3YNbTaThl M3MEPEHUN C MOMOIIbI0 Tabnull, rpadukoB U (Gopmyn, oOHApYKHUBaTh 3aBUCHMOCTH
MEXTy (PU3NICCKUMHU BEITMUNHAMU, OOBSICHATH MOTyUYEHHBIC PE3YIIBTAThI U JIeJIaTh BEIBOJIBI, OIICHUBAThH TPAHUIIBI TIOTPEITHOCTEH PE3yIBTaTOB U3MEPCHHIA,
YMEHHsI IPUMEHATh TEOPETUYECKUE 3HAHUA M0 (PU3UKE Ha MPAKTUKE, periaTh GU3NYECKUE 3a/1aud Ha MPUMEHEHHUE MOTYYeHHbBIX 3HAHUM;

YMCHHSI M HaBBIKU NMPUMCHSTH MMOJyYCHHBIC 3HAHUS JIJIST OOBSICHEHUS MPUHITUIIOB JCHCTBHS BAXXHEUIINX TEXHUYCCKUX YCTPOUCTB, PEIICHUS MPAKTUICCKUX
3a]1a4 IOBCETHEBHOM KM3HU, 00eCcTieueHns: O€30MacHOCTH CBOEH KHU3HU, PAIIMOHATLHOTO MIPUPOIOTIONH30BAHUS U OXPAHbI OKPYKAIOIIEH Cpe/bl;
dbopmMupoBaHue yOCKICHHUS B 3aKOHOMEPHOU CBSI3H W TIO3HABAEMOCTH SIBJICHHI MTPUPOJIBI, B 00BEKTUBHOCTH HAYYHOTO 3HAHUS, B BRICOKOW IIEHHOCTH HAYKH B
Pa3BUTUHU MaTepUalibHOM U 1YXOBHOM KYJBTYpPHI JIFOACH;

pa3BHUTHE TEOPETHYECKOTO MBIILIICHUS Ha OCHOBE (DOPMHUPOBAHUS YMEHUH yCTAaHABIWBATh (DaKThI, pa3indaTh MPHUUUHBI U CICACTBHS, CTPOUTH MOJACIH U
BBIIBUTaTh TMIIOTE3bl, OTHICKMBATh U (POPMYIHMPOBAThH OKA3aTENbCTBA BBIIBUHYTHIX THIIOTE3, BHIBOIUTH U3 SKCIIEPUMEHTAIBHBIX (PAKTOB M TEOPETUUECKUX
MoJieNiel (PU3MUECKIE 3aKOHBI,

KOMMYHHMKAaTHUBHbIE YMEHHS JOKJIAAbIBATh O PE3y/lbTaTax CBOETO MCCIEIOBAaHUSA, YYacCTBOBaTb B JUCKYCCHUHU, KPaTKO M TOYHO OTBE€YaTb Ha BOIPOCHI,
UCIIOJIB30BaTh CIIPABOYHYIO JIUTEPATYPY U IPYTHE UCTOYHUKU HH(OPMAIIHH.

YacTHBIMHU NPeIMETHBIMH pe3yJbTaTaMu o0y4yeHHs PU3MKe B OCHOBHOMH IIKOJIE, HA KOTOPBIX OCHOBBIBAIOTCS OOIINE PE3YbTAThI, SIBISIOTCS:

MOHMMAHUE W CIIOCOOHOCTh OOBSCHATH TakuWe (U3NYCCKHUE SBICHHS, Kak CBOOOIHOE MajJeHHE Tel, KoieOaHWs HHUTSHOTO U TPYKUHHOTO MasiTHUKOB,
arMocepHoe JaBlieHre, TuIaBanue e, Tuddy3us, Oobias CKUMAEMOCTh Ira30B, Majas COKMMAEMOCTh KUIKOCTEH U TBEPABIX TEJ, MPOIECChI UCTIAPSHUS U
TUTABIICHUS BEIIECTBA, OXJIAXICHHUE KUIKOCTH TIPHU UCTIAPEHUH, U3MEHEHNE BHYTPCHHEH YHEPTHH TeJla B pe3yabTare TEIUIONepeladd WM paOOThl BHEITHHX
CHUJI, AJICKTpHU3alMs TeJl, HarpeBaHUE MPOBOAHUKOB JJEKTPUUYECKUM TOKOM, HJICKTPOMArHUTHAS WHIYKIIMS, OTPaKE€HUE W MPETOMIICHUE CBETAa, AUCIEPCHUs
CBETa, BOSBHUKHOBEHUE JIMHEMYATOTO CIIEKTPa U3JIyYEHUS;
YMEHUS U3MEPSTh PACCTOSHUE, TPOMEKYTOK BPEMEHH, CKOPOCTh, YCKOPEHHUE, MACCy, CHITY, HMITYJIbC, padOTy CHJIbI, MOITHOCTh, KHHETHYECKYIO SHEPTHIO,
MOTEHUHAIBHYIO HEPTHIO, TEMIIEPATYpy, KOJIMYECTBO TEIUIOTHI, YACIbHYIO TEIJIOEMKOCTh BEIIECTBA, YAEIbHYIO TEIUIOTY IUIABICHUS BEIIECTBA, BIAXHOCTb
BO3MyXa, CHJIY ODIIGKTPHUYECKOTO TOKa, JJICKTPUYECKOE HAIpPSDKEHUE, DJIEKTPUUYSCKUN 3apsl, DIICKTPUUECKOe CONMPOTHBIEHUE, (DOKYCHOE pPacCTOSHHE
coOMparoIIeil JTMH3BI, ONITUYECKYIO CHITY JINH3HI;
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* BJAJCHHUE DKCICPUMEHTAILHBIMH METOIAMH HCCIIEIOBAaHHS B IPOIECCE CAMOCTOSTEIBHOTO HM3YYEHHs 3aBHCUMOCTH IPOMIEHHOTO MYTH OT BPEMEHH,
YIJIMHCHUA TPYKHUHBI OT npnno;erHoﬁ CHJIbl, CHUJIbI TSXKECTHU OT MACCHI TCJid, CUJIBI TPCHUSA CKOJBXCHUSA OT IUIOAAXW CONPHUKOCHOBCHUA TCII U CHUJIIbL
HOPMaJIFHOTO JaBJICHUS, CHIIBI ApXuMena OT o0beMa BBITECHEHHOW BOJbI, MepHoJa KojdeOaHWi MasTHHKA OT €ro JUIMHBI, 00beMa Taza OT JaBJICHUS TPH
MMOCTOSTHHOM TEMIICPATYPEC, CUJIbI TOKAa Ha YYACTKEC LCIH OT JJICKTPHUYCCKOTO HAIPSXKCHHA, DJICKTPUYCCKOr0 COIIPOTUBIICHUS IMPOBOJHHWKA OT €TI0 IAJIMHEIL,
TUTOIIA ! MTOTIEPEYHOT0 CEUYEHHs U MaTeprasa, HalpaBlIeHNs] HHIYKIIMOHHOTO TOKa OT YCJIOBHH ero Bo30yXKJICHUS, yIiia OTPAKCHUS OT yIyla MaJIeHHs CBETA;

¢ TIIOHHUMAaHHEC CMbICJIa OCHOBHBIX (bHSI/I‘-ICCKI/IX 3aKOHOB W YMCHHUC IPUMCHATH MX HA NPAKTUKE: 3aKOHbI JUHAMUKH HI)IOTOHa, 3aKOH BCEMHPHOI'O TATOTCHHA,
3akoHbl [lackans m Apxumena, 3aKOH COXpaHEHUs WMITYJbCa, 3aKOH COXPAHEHHs DHEPTHH, 3aKOH COXPAaHEHHs DJICKTPHYECKOro 3apsaa, 3akoH Oma s
yJacTka 1emnu, 3akoH J[xoyns-JIenna;

* [IOHMMAaHHWE TPHHIUIIOB JACHCTBUS MAaIlMH, TPUOOPOB U TEXHUYECKHX YCTPOWCTB, C KOTOPHIMH Ka)KIbIH YEIOBEK MOCTOSHHO BCTPEYAETCs B MOBCEAHEBHOMN
KHU3HH, U CIIOCOO0B 0OecniedeHnst Oe30MaCHOCTH MPH WX UCTIOIH30BaHUH;

* OBIIAJICHHE Pa3HOOOPAa3HBIMU CIIOCOOAMH BBHITIOJHEHHUS PAcyeTOB JUISi HAXOXKACHHS HEU3BECTHOW BEIWYHMHBI B COOTBETCTBUU C YCIOBHUSMH ITOCTABICHHON
3a/1a41 Ha OCHOBAHHMHU MCIIOJIb30BaHUS 3aKOHOB (PH3HKH;

* yYMEHHE HCIOJIb30BaTh MOJYYCHHBIC 3HAHUS, YMCHUS M HAaBBIKH B MTOBCEJAHEBHOM JKM3HH (OBIT, SKOJIOTHS, OXpaHa 3J0POBBs, OXpaHa OKPYKAaroOIEH Cpelbl,
TEXHUKa 0€30MaCHOCTH U JIp.).

[lnanupyemblie pe3y/IbTaThl H3y4YeHHs peIMeTa
BbINYCKHUK HAYYHTCS:

. coOnoaaTh mpaBuiia 6€30MacHOCTH U OXPaHbl Tpy/a MpHU padoTe ¢ y4eOHbIM U Jab0paTOpHBIM 000PYIOBAHUEM;

. MIOHUMATh CMBICIT OCHOBHBIX (DU3MYECKUX TEPMHUHOB: (PU3NUECKOE TENO, (Pu3ndecKoe siBieHNe, (U3nvecKas BETMUNHA, CIUHHUIIB H3MEPECHHUS;

. pacmo3HaBaTh MPOOIEMbI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIHU (PU3UUECKUX METO0B; aHATH3UPOBATh OT/IEIbHBIC ITAIbI POBEICHUS UCCIICIOBAHUN U
MHTEPIIPETUPOBATD PE3YJIbTAThl HAOIIOEHHUH U ONBITOB;

. CTaBUTh OMBITHl MO HCCIENAOBAHUIO (DU3MUECKHX SIBICHUM WM (U3MYECKUX CBOMCTB Ten 0e3 HCHOJIb30BaHHS MPSIMBIX HU3MEPEHMId; MpU STOM

¢dbopmynupoBars mpodiemMy/3anady y4eOHOTO IKCIIEPHMEHTA; cOOMpaTh YCTAHOBKY M3 IMPEIJIOKEHHOTO OOOpYAOBaHUS;, MPOBOIUTH OMBIT U (HOPMYINPOBATH
BBIBOJIBI.

[Ipumeuanue. [Ipu mpoBeeHUN UccieT0BaHU GU3UIECKHUX SBICHUN M3MEPHUTEIbHBIC TIPUOOPHI UCIOIB3YIOTCS JIUIIb KaK JaTYMKU U3MEPEHHS (PU3HIECKUX
BEJIMYMH. 3alIMCH NTOKAa3aHUH NPSAMBIX U3MEPEHUH B 3TOM cllyyae He Tpedyercs.
. MOHUMATH POJIb SKCIIEPUMEHTA B MOJTYYCHUN HAYYHON HH(OpMAIHH;
. IPOBOAUTH MpsIMbIE U3MEpPEHHsI (PU3MUECKUX BEIMUYMH: BpEMsl, PaCCTOsTHUE, Macca Tella, 00beM, Cuila, TeMIeparypa, atMoc(epHoe 1aBleHue, BIaKHOCTh
BO3/lyXa, HampsDKEHWe, CHJla TOKa, paJuallMoOHHBI (OH (C HMCIONB30BaHMEM JO03MMETpa); MPH STOM BBIOMpATh ONTUMANIBHBIA CHOCOO H3MEPEHUs |
MCIIOJIb30BaTh MIPOCTENIINE METObI OLICHKH IOIPEUTHOCTEN U3MEPEHUH.

[Ipumeuanue. JIroOast yueOHasi mporpamMma JJOJbKHA 00eCieunBaTh OBIAICHUE MPSIMBIMU U3MEPEHUSMH BCEX MEPEUNCICHHBIX (PU3NYECKHIX BETUYMH.

. IPOBOANUTH HUCCIIEIOBAaHUE 3aBHUCUMOCTEN (DU3MYECKUX BEIMYMH C HCIOJIB30BAaHMEM IMPSMBIX HM3MEPEHUH: MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(UKCHPOBATH PE3YNBTAThI MOJYYSHHOHN 3aBUCUMOCTH (PU3NYECKUX BEJIIMYMH B BUJIE TaONHUIl M rpaduKOB, AeIaTh BBIBOJBI IO PE3yJbTaTaM UCCICIOBAHMS,
. IPOBOANTh KOCBEHHBIE M3MEpPEHHs (PU3MUECKUX BEJIMYMH: IPU BBINOJIHEHUU HU3MEPEHU coOMpaTh S3KCIEPUMEHTABbHYI0 YCTAHOBKY, CIEIys

HpGI[JIO)KGHHOfI HHCTPYKIUH, BBIYUCIIATE 3HAYCHNUEC BCIIMUUHBI U aHAJIM3UPOBATH IMOJTYYCHHBIC PC3YJIbTAThI C YUCTOM 3aI[aHHOI>'I TOYHOCTH H3M€peHI/II>'I;
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® AHAJIU3UPOBATL CUTyallUH HPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTCpad, Y3HABATb B HUX TMPOABJICHHUC HU3YUYCHHBIX (I)I/ISI/I"ICCKI/IX SIBIICHUN WJIH
3aKOHOM€pHOCT€I\/'I " IPUMCHATH UMCIOIIUECA 3HAHUA OJIA UX O6’B$[CHCHI/I$I;

. MOHUMATh MPUHIUIIBI JEHCTBUS MAIlIUH, TPUOOPOB U TEXHUYECKUX YCTPONCTB, YCIOBUS UX 0€30MaCHOTO UCTIOIB30BAHMSI B IOBCEAHEBHON KHU3HU;
. WCIIONIb30BaTh NPU BBIMOJHEHUU Y4YEOHBIX 3aJlad Hay4yHO-INOMYJSPHYIO JIUTEparypy O (U3NYECKUX SIBICHMSX, CIPaBOYHBIE MATEpHUaJIbl, PECYpPChI
Hurepner.

BbInyCKHMK MOJYYUT BO3MOKHOCTH HAYYUTHCH:
. OCO3HaBaTh IIEHHOCTh HAYYHBIX MCCIENOBAaHUH, POb (PU3UKU B PACIIUPEHUN TIPEICTaBICHUN 00 OKPYKAOIIeM MUPE U €€ BKJIaJ B yIy4llIeHHe KauecTBa
KHU3HU;
. UCIIOJIb30BaTh MPUEMBI TOCTPOCHUS (PU3MUECKUX MoeNei, Moucka u GopMyITHPOBKU J0KA3aTENbCTB BBIIBUHYTBHIX TUIIOTE3 U TEOPETUYECKUX BBHIBOJIOB
Ha OCHOBC SMITUPHUYCCKH YCTAHOBJIICHHBIX q)aKTOB;
. CPaBHHMBATh TOYHOCTh U3MEPEHUSI (PU3NUECKUX BETUUHH 0 BETMYMHE UX OTHOCUTEIHHOU MOTPEIIHOCTH MPHU MPOBEACHUN MPSIMBIX U3MEPEHUN;
° CaMOCTOATCIIbHO MPOBOAWUTL KOCBCHHBIC HM3MCPCHUA M HCCICIAOBAHUA (1)I/ISI/IT-IGCKI/IX BCJIMYHH C HMCIIOJIB30BAHUECM PA3JIMYHBIX crnoco0oB U3MCPCHUA

(¢u3nYecKNX BEJIMYMH, BEIOUPATh CPEACTBA U3MEPEHHUS C YUETOM HEOOXOIUMON TOUHOCTH U3MEpPEHH, 000CHOBBIBATh BEIOOP crioco0a U3MEPEHHUs, aleKBaTHOTO
IIOCTAaBJICHHOM 3a/1a4€e, IPOBOUTH OLIEHKY JOCTOBEPHOCTH MOJIYYEHHBIX PE3YIbTATOB;

. BOCIPUHUMATh HH(pOpMaIHi0 (U3NYECKOTO COMAEp)KaHUS B HAyYHO-TIOMYJSPHOW JHTEparype W CPEACTBaX MaccOoBOM HH(GOpMAalUU, KPUTHUYECKU
OIICHUBATH TIOTYYCHHYIO HH()OPMAITHIO, aHATH3HUPYS €€ COACPKAHKE U JaHHBIE 00 HCTOUHUKE MH(POPMAIIHH;
. CO03/1aBaTh COOCTBEHHbIE MMCHMEHHBIE M YCTHBIE COOOLIECHHS O (PM3MUYECKUX SBICHUIX HA OCHOBE HECKOJIBKUX UCTOYHUKOB HH(GOPMAIIH, COMPOBOKAATH

BBICTYIIJICHUC HpC3CHT3.HPI€fI, YUUThIBAA oco0eHHOCTH AyAUTOPHUU CBEPCTHUKOB.

MexaHu4ecKkue siBJeHHUSA

BoinycKkHMK HAy4YUTCH:
. pacro3HaBaTh MEXaHUYECKUE SIBICHHUS U OOBSICHATH Ha OCHOBE MMEIOIIMXCSI 3HAHMI OCHOBHBIC CBOICTBA WMIIU YCJOBHS MPOTEKAHHS 3TUX SBICHHI:
pPaBHOMEpPHOE U HEPAaBHOMEPHOE IBMIKEHUE, PAaBHOMEPHOE M PABHOYCKOPEHHOE MPSMOIMHEHHOE JBMXCHHE, OTHOCUTEIHLHOCTh MEXaHHMYECKOTO JBUKEHUS,
cBOOO/IHOE MaJIeHUuE TeJl, pABHOMEPHOE JBIKEHUE MO OKPYKHOCTH, WHEPIHsI, B3aUMOJEHCTBUE TeJl, pEaKTUBHOE JBIDKEHUE, Iiepeaya AaBlIeHUsI TBEPAbIMU
TEJIAMH, XKUAKOCTSIMHU U ra3aMu, aTMOC(EepHOE JaBJICHHE, IUIABAHUE TEJ, PABHOBECHE TBEPIBIX TEJ, UMEIOIINX 3aKPEIUICHHYIO OCh BpaIlleHUs, KoJieOaTeIpbHOe
JBUKEHHE, PE30HAHC, BOTHOBOE JABM)KEHHUE (3BYK);
. OIMCHIBATh U3yYCHHBIC CBOWCTBA TENl U MEXaHUYECKHE SIBIICHUS, UCIIONB3Ysl (PU3MUYECKHUE BEJTMUNHBI: Iy Th, IEPEMEIICHUE, CKOPOCTh, YCKOPEHUE, TIEPUO]T
oOpailieHusi, Macca Tena, MJIOTHOCTh BEIIECTBA, cuja (CWia TSHKECTH, CHJia YINPYTOCTH, CHJIa TPEHHUS), JaBICHUE, UMITYJIbC Tella, KHHETHYecKas dHeprusd,
MOTEHIMAIbHAS DHEPrUs, MeXaHu4eckas padora, MexaHuueckass MoutHocTh, KIIJ[ mpu coBepiiieHnu paboThl ¢ UCHOIB30BAHUEM IPOCTOTO MEXaHU3Ma, CHJIa
TpEeHMUsI, aMIUIUTY/a, TIEPUOJ U YacToTa KojeOaHuM, UIMHA BOJTHBI U CKOPOCTD €€ PaclpoCTPaHEHUS; IPU ONMMMCAHUU MTPABHIIBHO TPAKTOBATh (DU3MUECKHM CMBICIT
UCTIOIB3yEeMbIX BEIUYHMH, WX OOO3HAYCHWS] W CIUHUIBI W3MEPEHHS, HAXOAUTh (DOPMYIIBI, CBS3BIBAIOIINE MAHHYIO (DHU3MYECKYIO BEIWYHHY C APYyTUMHU
BEJIMUMHAMHU, BBIYUCIIATH 3HaYeHHE (PU3MUECKON BETUUHMHBI;
. aHAIM3UPOBATh CBOWCTBA TEJ, MEXaHWUYECKHE SBICHUS M TPOICCCHI, UCIONB3YS (PU3NUYCCKHUE 3aKOHBI: 3aKOH COXPaHEHUS! SHEPTUH, 3aKOH BCEMHPHOTO
TATOTEHUS, TPUHITUIT CYNEPIIO3UIIMN CHIT (HaxoxkaeHue paBHoaehcTBytomied cuibl), [, II u Il 3akonsr HeroToHA, 3aKOH COXpaHEHHsI UMITYJIbCa, 3aKOoH ['yka,
3akoH [lackais, 3akoH ApXuMe/a; TPy ATOM pa3lindarh CIOBECHYIO (POPMYITHPOBKY 3aKOHA U €T0 MaTeMAaTHIECKOE BEIPAKCHHE,
. pa3nuyaTh OCHOBHBIE MPU3HAKU W3YUYEHHBIX (DU3MUECKUX MOJIENIel: MaTepuaibHasi TOUKa, HHEpIUAIbHAas CHCTEMA OTCUEeTa;
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. pelare 3aJayu, UCIOJb3ys (PU3NYECKUE 3aKOHBI (3aKOH COXPAHEHMS SHEPrHM, 3aKOH BCEMUPHOTO TATOTEHUs, NpuHIMI cynepno3uuuu cui, I, I u 111
3akoHbl HbIOTOHA, 3aKOH cOXpaHEHHs MMIyibca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) u ¢GopMysbl, CBA3bIBaoNIne (PU3HMUECKHE BEIUYUHBI (ITyTh,
CKOpPOCTb, YCKOPEHME, Macca Tejla, IUNIOTHOCTh BEIIECTBA, CUIIA, JABJICHUE, UMILYJIbC Tejla, KHHETHYECKasl YHEPIUsl, OTCHIMAIbHAS JHEPrus, MEXaHN4YeCKas
pabora, mexanuueckass MomHocTh, KII/] mpocroro mexanusma, cuiia TPEHHs CKOJIbKEHUS, KOOPPUIIUEHT TPEHUS, aMIUIUTY/1a, IEPUOJ] U YacToTa KoueOaHuil,
JUITMHA BOJIHBI U CKOPOCTh €€ PACIPOCTPaHEHHs): HA OCHOBE aHAJIM3a YCIOBHUS 3aJla4M 3allUChIBAaTh KPaTKOE yCIOBUE, BBIACTATh (PU3MUECKUE BETUUNHBI, 3aKOHBI
1 GOpMYIIBI, HEOOXOIMMEIE IS €€ PEIICHHs, TPOBOAUTH PACUETHI U OLEHUBATH PEAIBHOCTD MOTYYSHHOTO 3HAUeHUs (PU3HUECKON BETUINHBI.

BbINyCKHMK MOJTYYHT BO3MOKHOCTh HAYYHUThCSH
® HUCIIOJIB30BaTh 3HAHHUA O MCEXAaHHYCCKUX ABJICHUAX B HOBCCI[HCBHOﬁ KHU3HU JIA obOecrieuennst 0E30MaCHOCTH npu O6paHIeHI/II/I C HpI/I60paMI/I u
TEXHHYECKHMHU YCTPONCTBAMHM, JUIi COXPAHEHUs 3I0pOBbS M COONIONEHHS HOPM SKOJIOTHYECKOTO IMOBEACHUS B OKpYXKaIOUIeH cpee; MPUBOAUTH MPHMEPHI
MMPAKTUYCCKOTO HCIIOJIb30BaHUSA (1)I/I3I/I‘I€CKI/IX 3HAHUM O MeEXaHHMYeCKHX SBICHUSIX U (1)I/ISI/IIICCKI/IX 3aKOHax; IMPUMCPbI HUCIIOJIbL30BaHUA BO300HOBIIIEMBIX
VICTOYHUKOB SHEPTHH; SKOJIOTUIECKUX MOCIEACTBUI NCCIIeJOBAaHHUS KOCMHYECKOTO IIPOCTPAHCTB;
. pa3nuyarh TpPaHUIBl TPUMEHHUMOCTH (U3NYECKHX 3aKOHOB, IOHHUMATh BCEOOMMH XapakTep (YHIAMEHTAIBHBIX 3aKOHOB (3aKOH COXpaHECHHUs
MEXaHUYECKOM DHEPrHH, 3aKOH COXPAaHEHMS HMMITYJIbCA, 3aKOH BCEMHPHOTO TATOTEHHWS) U OrPaHUYEHHOCTh MCIIONB30BAaHHS YAaCTHBIX 3aKOHOB (3akoH ['yka,
Apxumena u ap.);
. HAaXOIUTh AJCKBAaTHYIO IPEUIOKEHHON 3a/1aue (U3MYECKYI0 MOENb, pa3pemars NpodjieMy KaKk Ha OCHOBE MMEIOIIMXCS 3HAHMW 10 MEXaHUKE C
HCITIOJI30BAHUECM MATCMATUYCCKOIO arrapara, Tak 1 Ipyu HOMOII METOA0B OLICHKH.

TenyioBble IBJIEHUS
BoinycKHMK HAYy4YUTCH:

. pacro3HaBaTh TEIJIOBBIC SIBICHUS U OOBSICHATH Ha 0a3e UMEIOUINXCS 3HAHUI OCHOBHBIE CBOMCTBA WJIM YCIIOBUS MPOTEKAHUS ITHUX sIBICHUN: nuddysus,
U3MEHEHHE oObeMa Tel NpH HarpeBaHuM (OXJAXKACHUH), OOJbIIas CKUMAEMOCTh Ta30B, Majlasg COKHMMAEMOCTh >KHUJKOCTEH M TBEPHBIX TEN;, TEIJIOBOE
paBHOBECHE, UCTIApEHUEe, KOHCHCAIHs, IIJIaBICHNE, KPUCTAIUTH3AIMS, KUTICHHE, BIaXKHOCTh BO3/1yXa, pa3InyHbIe CIIOCOOBI Terionepeaadu (TeIIonpoOBOIHOCTD,
KOHBEKIIMSI, W3JIyYCHHE), arperarHble COCTOSHHUS BEIECTBA, MOMIONICHUE YHEPrUU NPHU WCIAPEHUU >KUIAKOCTA W BBIJCIICHHWE €€ MpU KOHJICHCAIMU Mapa,
3aBUCUMOCTb TEMIIEPATYphl KUIIEHUS OT J1aBJICHUS,

. ONMCHIBATh W3YyYCHHBIC CBOWCTBA TEJI W TEIUIOBHIC SIBICHUS, HWCIONB3yS (H3UYECKUE BEIIMYWHBL: KOJIWYCCTBO TEIUIOTHI, BHYTPEHHSS SHEPTHs,
TEeMIepaTypa, yaejabHas TeIIOEMKOCTh BEIIECTBa, yAeIbHas TeIUIoTa IJIaBICHUs, YelbHas TEIUioTa napoodpazoBaHus, yAelbHas TEIJI0Ta CrOpaHus TOIINBA,
K03 (PHUIMEHT TONEe3HOTO ACWCTBHSI TEIUIOBOTO JBUTATENS; MPH ONUCAHUU TPABWIHLHO TPAKTOBATh (DU3MUECKHI CMBICT HCIIONB3YEMBIX BEJIIMYUH, HX
0003HAUCHUSI U EIMHUIBI U3MEPEHUS, HAXOAUTh (HDOPMYIIBI, CBA3BIBAIOIIUE JAaHHYIO (U3UYECKYIO BEJIMUMHY C IPYTMMU BEIMYMHAMHM, BBIYUCIATH 3HAYCHHE
(hu3HUYECKOI BETUIHHEI;

® AHAJIM3UPOBATDH CBOICTBa TCJI, TCIUIOBBIC SABJICHUA H IPOHCCCBhI, HCIIOJB3YA OCHOBHBIC ITOJIOXKCHHUA ATOMHO-MOJICKYIIIPHOIO YYCHUA O CTPOCHHUH
BCIICCTBA U 3aKOH COXPAaHCHUS DHCPIrUun;

® Pa3in4aTb OCHOBHBIC ITPU3HAKN U3YYCHHBIX q)HSquCKHX MO,HCHCﬁ CTpOCHU:A I'a30B, )KPI,HKOCTCﬁ " TBEPAbIX TCJI;

® IMPUBOAUTL MMPUMCPLI ITPAKTUYCCKOT'O UCITOJIb30BAHHUA (1)I/I3I/I‘-IGCKI/IX 3HAHUM O TEIIOBBIX SABJICHUAX

® peuiatb 3aJa4r, HCIIOJIBb3YyA 3aKOH COXPAHCHHUS OHEPIUHU B TCIUIOBBIX IIPpOHOECCAX H (bOpMy.]'IBI, CBA3BIBAIOIIIHMC (bI/ISI/I‘{eCKI/Ie BCJINMYHHBI (KOJ'II/I‘ICCTBO

TCIUIOTHI, TEMIICpATypa, YACIbHAsA TCIINIOCMKOCTb BCIICCTBA, YACIIbHAA TCIJIOTA IJIABJICHUS, YACIIbHAA TCIJIOTA Hap006pa30BaHI/ISI, YACIbHAaA TCIJIOTA CroOpaHus
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TOIIJIMBA, KOB(I)(I)I/II_[I/IGHT IOJIE3HOTO ,HGP’ICTBI/IH TCIIJIOBOTI'O ,Z[BI/IFaTeJ'ISI)I Ha OCHOBC aHaJIn3a yCJIOBU: 3aa49 3alIMCbIBATh KPATKOC YCIIOBUC, BBIACIIATH (I)I/ISI/I'ICCKI/IG
BCJIIMYHHBI, 3aKOHbI U q)OpMYJ'II)I, H€O6XOI[I/IMI)IC AJid €€ pCUICHUA, ITPOBOAUTE paCYCThI U OICHUBATE PCAaJIbHOCTD MMOJTYYCHHOI'O 3HAYCHHUA (1)I/ISI/I‘ICCKOI\/'I BCJIIMYHHBEI.

BbInycKHHMK MOJYYUT BO3MOKHOCTh HAYYUThCH:
. WCIIOJIb30BaTh 3HAHUS O TEIUIOBBIX SIBIICHUSAX B NOBCEIHEBHOM XKU3HU JUIsl 0OecriedeHHsi O€30MacHOCTH MPH 00pallieHUH ¢ TPUOOpaMy U TEXHUUYECKUMU
YCTPOUCTBAMM, JUIsI COXPAaHEHMs 30POBbS U COOIIOIECHHS HOPM SKOJOIMUYECKOTO MOBEIEHUS B OKPY)KAIOLIeH cpele; MPUBOAUTH MPUMEPHI HKOJIOTHUECKUX
MOCJIEICTBUI paObOThl JBUTAaTEIeH BHYTPEHHETO CIrOPaHUsl, TEIIOBBIX U TUAPOIIEKTPOCTAHIINN;
. pas3InyaTh rpaHULbl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh BCEOOINH XapakTep (GyHIaMEHTAIbHBIX (U3NUYECKUX 3aKOHOB (3aKOH COXPAaHEHUs
SHEPrUM B TEIJIOBBIX MPOIECcax) U OrPaHUYEHHOCTh UCIIOIb30BAHMSI YACTHBIX 3aKOHOB;
* HaXOAMTh aJIEKBATHYIO NPEAJIOKEHHOW 3ajjade (PU3MUYECKYI0 MOJENb, pa3peuiarth NpodieMy Kak Ha OCHOBE MMEIOLIUXCS 3HAHWH O TEMJIOBBIX SBICHUAX C
HCIIOJIb30BAaHUEM MaTEMaTUYECKOTO arapara, TaK ¥ IpH IIOMOIIHA METO/I0B OLIEHKH.

DJIeKTPpUYeCKHEe U MATHUTHbIE SIBJICHUS
BbinyCKHMK HAYYUTCSH:
. pacro3HaBaTh IEKTPOMATHUTHBIC SIBICHUS U OOBSCHATH Ha OCHOBE MMEIOIINUXCSI 3HAHUN OCHOBHBIE CBOMCTBA WM yCIOBUS MPOTEKAHUS STUX SBICHUI:
ANEKTPHU3aLUs TeJl, B3aUMOJICUCTBHUE 3apsOB, AJICKTPUUECKUHW TOK M €ro JeHCTBHs (TEIUIOBOE, XMMHYECKOE, MArHUTHOE), B3aUMOJICUCTBHE MAarHUTOB,
3JIEKTPOMArHuTHasi UHAYKIUS, 1€WCTBUE MarHUTHOTO OISl HA TPOBOAHUK C TOKOM M Ha JBHKYIIYIOCS 3apsDKEHHYIO YacCTHUILy, JEHCTBUE AIEKTPUUECKOTO OIS
Ha 3apsHKEHHYIO YaCTHILY, JIEKTPOMAarHUTHBIE BOJHBI, IPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPAKEHUE U MTPEJIOMIICHUE CBETA, TUCIIEPCUS CBETA.

. COCTaBJISITh CXEMbl JJIEKTPUYECKHX LEMel ¢ IMOCIeA0BaTeIbHbBIM M MapajljielbHbIM COCIUHEHUEM HJIEMEHTOB, pa3iuyasl YCJIOBHble 0003HaYeHHUs
3JIEMEHTOB JJEKTPUUYECKUX LIeTel (MCTOUHUK TOKa, KJII0Y, PE3UCTOP, PEOCTAT, JJaMIIOuKa, aMIEPMETP, BOIBTMETD).

. UCII0JIb30BaTh ONTUYECKHUE CXEMBI JUIs TIOCTPOCHUS N300paKeHUH B IJIOCKOM 3€pKaJie M cOOMparolei JuH3e.

. OINMCHIBaTh HW3yUYCHHBIC CBOWCTBA TEJN M OIIEKTPOMATHUTHBIC SBIICHUS, HUCIONB3YyS (DU3MYECKHE BEITUYMHBI: SIICKTPUUYCCKUI 3apsi, CWia TOKa,

AIIEKTPUYECKOE HAIMPSKEHUE, SJEKTPUUECKOE CONPOTUBIICHHE, YIeIbHOE CONPOTUBIICHHE BEIIECTBA, pad0Ta 3IEKTPHUUECKOro MOJsl, MOIIHOCTh TOKa, (DOKyCHOE
pacCTOSTHUE W ONTHYECKAs CHJIA JIMH3BI, CKOPOCTh AJICKTPOMATHUTHBIX BOJH, JIJTMHA BOJHBI M YaCTOTa CBETA; NMPHU ONHMCAHUH BEPHO TPAKTOBATH (PU3NUYCCKUN
CMBICTT MCTOJNb3YEeMbIX BEIMYMH, UX 0003HAUEHHUS U E€IWHUIBI U3MEPEHUS; HAXOAUTh (POPMYIIbI, CBSI3bIBAIOIINE JaHHYIO (DU3MUECKYIO BEIMYUHY C IPYTHMHU
BEJTMYMHAMMU.

. aHAIM3UPOBATh CBOWCTBA TEJ, JEKTPOMATHUTHBIC SIBICHUS U MPOIECCHI, UCTIONb3YS (PU3NUECKUE 3aKOHBI: 3aKOH COXPAHEHHUS dJIEKTPHUUECKOro 3apsja,
3akoH OMa juid ydacTka 1end, 3akoH /[xoyns-JIeHua, 3akoH NpSMOJIMHEHHOTO pacipoCTpaHEHMs CBETA, 3aKOH OTPAKEHUs CBETA, 3aKOH MPEJIOMIICHUS CBETA;
IIPU 3TOM Pa3INYaTh CIOBECHYIO (HOPMYIHUPOBKY 3aKOHA U €r0 MaTeMAaTUYECKOE BhIPAKECHHE.

. MIPUBOJUTH MTPUMEPHI MPAKTUIESCKOTO HCIIOJIb30BaHUs (PU3MUSCKUX 3HAHUH O AJIEKTPOMATHUTHBIX SBIICHUSIX

. pemiaTth 3aJa4d, UCHOb3yd (pusmueckue 3akoHbl (3akoH Oma 1 yyacTka menu, 3akoH Jxoyns-JIeHia, 3akoH MPSMOIUHEIHOTO PaclpOCTpaHEHUS
CBETa, 3aKOH OTPAKCHUS CBETA, 3aKOH IMPEIIOMIICHUS CBeTa) M (POPMYIIBI, CBS3bIBAMOIMIME (U3MUECKHE BEITUYHMHBI (CHJIa TOKA, JCKTPHUYECKOE HAIpsHKEHUE,
AIIEKTPUYECKOE COMPOTUBIICHHUE, YIACIBbHOE COMPOTUBICHHE BELIECTBA, pa0dOTa AIEKTPUUECKOTrO MOJIsl, MOIIHOCTh TOKA, (POKYCHOE pAacCTOSHUE M ONMTHYECKas
CWJIA JIMH3BI, CKOPOCTh JIEKTPOMATrHUTHBIX BOJIH, JJTHHA BOJHBI M YACTOTa CBETA, (POPMYIIBI pacueTa 3JEKTPHIECKOTO COMPOTHBIICHUS TIPH MOCIICIOBATEIIHHOM H
napajuiebHOM COEAMHEHHUU MPOBOJAHMKOB): HA OCHOBE aHANM3a YCJIOBUA 33/1a4M 3alHCHIBaTh KPAaTKOE yCIOBHUE, BBIAETATh (PU3NUECKUE BETUUYHMHBI, 3aKOHBI U
(hopMyIIBl, HEOOXOAUMEIE JIJISl €€ PEIICHUs, IPOBOIUTH PACUEThHI U OIICHUBATH PEATLHOCTH IMOJYYCHHOTO 3HAUYCHUS (PU3NICCKON BEITHUNHBI.
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BbInycKHHMK MOJYYUT BO3MOKHOCTh HAYYUThCH:
. HCIIONIb30BaTh 3HaHMS 00 3JEKTPOMArHUTHBIX SIBJICHUSX B MOBCEIHEBHOM KU3HM JUIsl oOecrieuyeHus: 0e30MacHOCTH NMpHU oOpallleHuu ¢ Npudbopamu u
TEXHUYECKMMHU YCTPOMCTBAMH, JJISI COXpaHEHHs 37I0pOBbsS U COOMIOJIEHHS HOPM SKOJIOIMYECKOTO IMOBEICHHS B OKpPYKAIOIIEH Cpezie; MPUBOIUTH MPUMEPHI
BIIMSIHUSL DJIEKTPOMATHUTHBIX M3JIyYEHUH Ha )KUBbIE OPTAaHU3MBI,

. pa3inyaTh TpaHHULBl NPUMEHMMOCTH (HU3MUECKUX 3aKOHOB, MOHMMAaTh BCeOOIIMH XapakTep (YHIAMEHTAJIbHBIX 3aKOHOB (3aKOH COXpaHEHHUs
AJIEKTPUYECKOTO 3apsiia) U OrPaHUYEHHOCTh UCIOIb30BAHMSI YACTHBIX 3aKOHOB (3aKkoH OMma JuIsl ydacTka Lemnu, 3akoH Jlxoynsa-Jlenna u ap. );
. UCII0JIb30BaTh MPUEMbI IOCTPOEHUs (PU3UYECKUX MOJIENeH, MOUCcKa 1 (OPMYIUPOBKHU JI0KA3aTeNbCTB BBIABUHYTHIX THIIOTE3 M TEOPETUUYECKHUX BBIBOJOB

Ha OCHOBC SMITUPHUYCCKH YCTAHOBJIICHHBIX q)aKTOB;
® HaxXoAuThb aJICKBATHYIO npennoxceHHoﬁ 3aJa4uc (1)I/ISI/I‘ICCKYIO MOZCIb, pa3pCliaThb HpO6HCMy KaK Ha OCHOBC HMCIOLINXCA 3HaHUH 00 QJICKTPOMATrHUTHBIX
SABJICHUAX C UCIIOJIB30BAHUEM MATEMATHUYCCKOT'O allrapara, Tak v Ipu oMo MeToaA0B OLICHKH.

KBanroBLle siBJIeHUSA
BohinycKHMK HAy4YUTCH:

® pacrio3HaBaTb KBAHTOBBIC SABJICHUA U OOBSICHATH Ha OCHOBE HUMCIOIIUXCA 3HAHUM OCHOBHBLIC CBOMCTBA WU YCJIOBUS TIPOTCKAHHUA 3THUX SIBJICHUM:
CCTCCTBCHHAA U UCKYCCTBCHHAA paJUOAKTHUBHOCTD, a-, P~n Y-HU3J1y4CHN, BOSHUKHOBCHHUC JIMHEMYIATOIO CIICKTpa U3JTyYCHHA aTOMaA,
® OIMUCBIBATh HM3YYCHHLIC KBAHTOBBIC ABJICHUS, HCIIOJIB3Ys (1)I/I3I/IHCCKI/IG BCJIMYHHBI: MACCOBOC YHUCJIO, 3apAA0BOC YUCIIO, ICPUOA ITOJypaclaid, SHECPTHUA

(bOTOHOB; IIprU ONMHCAaHUU MPABUIIBHO TPAKTOBATH (1)I/I3I/I'-ICCKI/H>'I CMBICJI UCIIOJIb3YCMBIX BCJIIMYWH, UX 0003HaYeHUS U CANMHUIBI U3MCPCHUA; HAXOAUTDH (1)OpMy.TIBI,
CBSI3bIBAIOIINE TAHHYIO (PM3UUECKYIO BEJIUUMHY C IPYTHMHU BEIIMYMHAMU, BEIUUCIIATH 3HAYCHHE (U3NUCCKON BEITMYUHBI;
® AHAJIU3UPOBATh KBAHTOBBIC SABJICHHA, HWCIIOJIb3Yyd (bI/IBI/I‘-IeCKI/IC 3aKOHBI W MOCTYJAThbl: 3aKOH COXpPAaHCHUA SHCPIruU, 3aKOH COXPAHCHHA SJICKTPHUYCCKOI'O
3apsijia, 3aKOH COXPAaHEHUS MacCOBOTO YHCIIA, 3aKOHOMEPHOCTH HM3JIyYCHUS M TMOMIOUICHUS CBETa aTOMOM, IPU 3TOM pasiHyarh CIOBECHYHO (OPMYIUPOBKY
3aKOHA ¥ €r0 MaTeMaTHYECKOE BhIpaKEHUE,
. paziin4yaTh OCHOBHBIC MPU3HAKH IUIAHETAPHOM MOJICITH aTOMa, HYKJIIOHHOW MOJICITH aTOMHOTO

szpa,
* TPUBOIUTH MPHUMEPHI TPOSBICHHUS B MPUPOJAC U MPAKTHUYSCKOTO HCIIOJIL30BAHHS PAJUOAKTUBHOCTH, SJCPHBIX M TEPMOSICPHBIX PEAKIHH, CIIEKTPaIbHOTO
aHaJm3a.

BbINyCKHMK MOJIYYHT BO3MOXKHOCTh HAYYUThCS

. UCTIOJIb30BaTh IMOJyYCHHbIE 3HAHUS B TIOBCEIHEBHOW JKM3HU MPH OOpPAIICHUHU C MPHUOOPAMHU U TEXHUYECKHMH YCTPONCTBaMU (CUETUYNK HOHU3UPYIOIINX
4acTull, JO3UMETD), ISl COXPaHEHUsI 310POBbs U COOIIOCHHUS HOPM SKOJIOIMUYECKOT0 MTOBEJICHHSI B OKpY KaloIlel cpese;

. COOTHOCHTD PHEPTHUIO CBS3U aTOMHBIX siJIep ¢ 1e(heKTOM MacChl,

. IPUBOANTH IIPUMEPHI BIUSAHUS PAJUOAKTUBHBIX M3JIyY€HUN HA KMBBIE OPTaHU3MBI; IOHUMATh IPUHLUI IEHCTBUSA TO3UMETPA U Pa3InyaTh yCJIOBHUS €ro
VCITIOJIB30BaHUS;

. IIOHUMATh HKOJIOTHYECKHE MPOoOJIeMbl, BO3HUKAIOIIUE MPU UCIOJIb30BAaHUM aTOMHBIX 3JIEKTPOCTAHIMM, U MyTH PeLIeHUs 3TUX IMpoOiIeM, NepCreKTUBBI

HCIIOJIB30BaHUA YIIPABIAECMOT0 TCPMOAACPHOTIO CUHTE3A.

DJIeMeHTbI ACTPOHOMMHU
BoinycKHMK HAYy4YUTCH:
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° YKa3blBaTb HA3BAHUA TIJIAHCT ConHeunoi CUCTCMBbI,; pa3indaTb OCHOBHBIC IIPU3HAKU CYTOYHOI'O BPAIICHUA 3BC3IHOT'O He6a, JABHOKCHUA .HyHBI, COJ'IHLIa n
IJIaHET OTHOCHUTCIIBHO 3BE3/1,

. HNOHUMATh PA3INUUs MEKIY TeIHOLEHTPUUYECKON U FeOIEHTPHUECKON cCcTeMaMH MUPa;
BbINYyCKHUK MOJTYYHT BO3MOKHOCTH HAYYUTHCS
. yKa3bIBaTh OOIIME CBOIMCTBA M OTIMYUS IJIAHET 36éMHOM TPYIIbI U IUIAHET-TUTaHTOB; MaJbIX Ted CONHEYHOM CUCTEMBI U OOJIBIIMX MJIAHET; MOIb30BaThCs
KapTo# 3Be31HOr0 Heba Mnpu HaOMIOAEHUSIX 3BE3HOr0 Heba;
. pas3inyaTh OCHOBHbIE XapaKTEePUCTUKH 3Be3]1 (pa3Mep, IIBET, TEMIIEpPaTypa) COOTHOCHUTD IBET 3BE3/IbI C €€ TeMIIepaTypoii;
® pasiinvdarb ruioTe3bl O MPOUCXOKIACHUN ConHeuHOl CUCTEMBL.

Conep:xanue yueOHOro nmpeamera
3akoHbI B3auMoeiCcTBUS U ABUKeHUs TeJl (34 yaca)

Marepuanpaas Touka. Cuctema otcuera. Ilepemernienrne. CKOpPOCTh MPSIMOJIMHEHHOTO PaBHOMEPHOTO JBIDKEHUS. [IpsMoiiMHEHHOE paBHOYCKOPEHHOE
nBuKeHne/MTHOBEHHass CKOPOCTh. YckopeHHe. ['paduky 3aBHCHMOCTH CKOPOCTH U TEpPEMEIIEHHS OT BPEMEHU MPHU MPSIMOJIMHEHHOM PaBHOMEPHOM U
PaBHOYCKOPCHHOM JBIDKEHUSAX. OTHOCHUTEIBHOCTh MEXaHHYECCKOTO JBMKCHHS. |COICHTpUYECKass W TeMOICHTPUYCCKas CHCTEMbl MHpa. MHeprwmanbHas
cuctema orcyera. [lepBbiii, Bropoii u TpeTHii 3akoHbl HetoTona. CBoboaHoe nagenue. HeBecomocTs. 3akOH BCEMHPHOTO TATOTeHUS. ICKyCCTBEHHbBIE CITy THUKU
3emun. Ummynbe. 3akoH cOXpaHEHUS UMITYNbca. PeakTHBHOE NBUYKEHUE.

Jlabopamophwvie pabomui:
1.MccnenoBanmne paBHOYCKOPSHHOTO JIBFDKEHUS 0€3 HAYaIbHON CKOPOCTH.

Mexanuyeckue KoJjie0anus U BoHbI. 3BYK (15 yacoB)

KonebarenbHoe napmkenue. [IpyXKUHHBIA, HUTAHOHM, MaTeMaTHdecKuil MasTHUKH. CBOOOIHBIE M BBIHYXKICHHbIE KoyieOaHMs. 3aTyxamllue KojeOaHus.
KoneGarenbHas cucrema. AMIuMTyaa, mepuoj, yactora kosieOanuid. [IpeBpamenue sHepruu npu kojeOarenbHOM ABMXKeHUU. Pesonanc. Pacnpocrpanenue
kojebaHuil B ynpyrux cpenax. [IpomonsHbie u monepedHsie BOMHbL. J[muHa BomHBL. CKOPOCTh BOJHBI. 3BYKOBBIE BOJMIHBI. CKOpOCTH 3ByKa. BricoTta, TemOp u
IPOMKOCTD 3ByKa. IXO.

Jlabopamophwvie pabomoi:

2. UccnenoBaHue 3aBUCUMOCTH TIEPHO/IA U 9YaCTOTHI CBOOOIHBIX KOJICOAHHMI MAasITHUKA OT JUIMHBI €T0 HUTH.

3. U3mepenue yckopeHusi CBOOOIHOTO MaIeHUs C TIOMOIIBIO MasgTHUKAY.

DJIeKTPOMArHUTHOE moJie (23 yaca)

MaruautHoe nosne. OJHOPOAHOE W HEOAHOPOAHOE MarHuTHoe nose. HampaBieHne Toka M HamnpaBieHHE JIMHUN ero MarHuTHoro mnodjs. IlpaBuno OypaBumka.
O6napyxeHue MarHutHoro mojist. [IpaBuiio neBoit pyku. MHAyKIMsS MarHUTHOTO ToJisA. MarHuTHBIA OTOK. OnbiTel Mapases. IneKTpoMarHuTHaAs WHIYKITUS.
Hanpasnenue nHayknuonHoro Toka. [Ipasuno Jlenna. SIBnenne camounykuuu. [lepemennsiii Tok. ['eneparop nepemenHoro toka. IIpeodpazoBaHus 3Hepruu B
anekTporeHeparopax. Tpancdopmarop. [lepenada snekTpuyeckoil SHEPTUU Ha PACCTOSHUE. DJNEKTPOMArHUTHOE ToJie. DIEeKTPOMarHuTHble BOJIHBL. CKOPOCTh
JJIEKTPOMAarHUTHBIX BOJIH. BiMsHHE 3JIEKTpOMarHUTHBIX M3JIy4eHHH Ha XHUBble opraHu3Mbl. KoneOarenbHblli KoHTyp. IlomyueHue 31a€KTpOMarHUTHBIX
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konebaHui. [TpuHIUIBI paguoCBA3M U TENEBUIACHMS. DJIEKTpOMarHuTHas npupoaa csera. [Ipenomnenue cBeta. Ilokaszarens npenomienus. [ucnepcus ceera.
Tumer onTuveckux crekTpoB. Ilomionenne u ucmyckaHue cBeTa aToMmaMu. [IporcxoxieHne TMHEWYaThIX CIIEKTPOB.

JlabopamopHvie pabomui:

4. NzyueHwne SBICHUS dJICKTPOMAarHUTHOW MHTYKITHH.

5. HaGnroneHue CIUIOIMHOTO ¥ IMHEWYaThIX CIIEKTPOB UCITYCKaHMS.

Crpoenue aroma u aToMHOro0 sapa (18 yacos)

PannoakTMBHOCTh KaK CBUIETEIBCTBO CIIOXKHOTO CTpOEHUsS aromoB. Aunbda-, Oera-, ramma-usznydeHus. OnbiTel Pesepdopma. Snepnas monens aroma.
PanuoaktuBHBIE MpeBpalieHUs] aTOMHBIX saep. CoxpaHeHHe 3apsiIOBOTO M MacCOBOTO YMCEN MPHU SIIEPHBIX peakiusax. MeToabl HaOMOACHU U PETUCTPALUU
gactul] B spepHoi ¢usuke. [IpoToHHO-HEWTpOHHAs MoAenb supa. PU3WYECKUI CMBICT 3apsIOBOr0 W MaccoBoro uwmcen. Mzoromsl. IlpaBuma cmemeHwus.
DHeprus cBsi3U YacTull B aape. Jlenenue saep ypana. Llennas peakuus. SnepHas sHepretuka. DKonoruueckue mpoodnemsl ucnoib3zoBanus ADC. [lozumerpus.
[Tepuon

nojiypacnazaa. 3akoH paJMOaKTUBHOTO pacnaja. BnusHue paanoakTUBHBIX M3JIYyUYE€HUW Ha KUBbIE OpraHu3Mbl. TepMmosiaepHas peakuus. VICTOUHUMKHM 3HEpruu
ConHua u 3Be311.

Jlabopamophwvie pabomwi:

6./3Mepenne ecTeCTBEHHOTO painalliOHHOTO (JOHA TI03UMETPOM.

7.U3y4yenue nenenus siapa atoma ypana o ¢gororpaduu Tpekos.

8.M3yuyeHne TpekoB 3apsHKEHHBIX YacTHI] 110 TOTOBBIM (hoTorpadusam

Ctpoenue u 3Boonust Beesiennoii (5 yacos)
Cocras, crpoenue u npoucxoxaeHue ConHedHoi cuctemsl. bonbiine nuanersl CoTHEYHOU
cuctembl. Manble maneTsl ConHeuHoM cucteMbl. CTpoeHue, uzinyyeHue u sBostonns ConHLa U 3Be3I.

Oo6o6maroniee nopropenne (3 yaca)

TemaTuueckoe IJIAHUPOBAHUE

Ne Ha3Banue TemMbl Kypca Bcero yacos N3 Hux

1/p K/p,
1. | 3akoHBI B3aUMOICHCTBHS U ABWKCHHS TEI. 34 2 2
2. | Mexannveckue KojeOaHMsI U BOJTHBI. 3BYK. 15 3 1
3. | OnexTpoMarsuTHOE MOJE. 24 1 1
4. | CtpoeHne aTomMa B aTOMHOTO sapa. VIcrojib30BaHNE YHEPTHH aTOMHBIX SJIED. 18 2 1
5. | Ctpoenue u sBomonus Beenennou 5
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IloBTOpEHUE

Hroro:

99
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KanenmapHo — TeMaTu4eckoe IiIaHMPOBaHHE

Ne dom. Hcnoab3oBanue
Tema OcHoBHoOE conepkaHue Jara
ypoKa 3aaHue 000py10BaHNsA
3aKoHbBI B3auUMoOAelCTBHS M ABH:KeHHS TeJ (3449)
1. .. Onucanue OBUWXKEHUS. MarepuanbHas TOUKa Kak Monenb Tena. Kpurepun
MarepuansHas Touka. Cucrema oTcuéra . . §1,
1 3aMEHBI TeJla MaTepHaJbHON TOUKOH. CucTemMa oTcyeTa.
> Bexrop mepemerenuss 1 HEOOXOAUMOCTh €O BBEIACHMS JUISL ONpPEIeSIeHUs
' 5 [1yTs 1 nepememenue. TIOJIOKEHHS IBUIKYILIETOCS TeJia B JII0001 MOMEHT BpeMeHu. Pazmuune mexay | § 2.
BEJIMYMHAMHY IIYTh» U IEPEMELICHUEN.
3. Onpenenenue KOOPAUHATEI Bekropbl, nX MOIyIM M HpPOCKIMHM Ha BbIOpaHHY0 ocb. Haxoxnenue §3
3 JIBUXKYIIETocs TeJa. KOOPJMHAT 0 HayaJIbHOM KOOpAMHATE M MPOEKIMY BEKTOpa IePEeMELICHHMSL. ’
— onpezeNeHNe BEKTOpa CKOPOCTH;
. — (opMyIBI UIs1 HAXOXKICHUS IPOCKLUHU U MOZYJISI BEKTOPA IIEpEeMELLICHUS;
4. [lepemenienne npu NpsIMOITUHEHHOM (popmymbi 1 A poeKI Ay pa riepemelt ’
— PpaBEeHCTBO MOAYJS BEKTOpa IepeMelleHus, IMyTH H IUom@an mof | § 4
4 PaBHOMEPHOM JBIKEHHU.
rpaIKOM CKOpOCTH;
— rpadyK IPOEKIMH BEKTOPa CKOPOCTH.
5 Pemenue 3anay no teme «Ilyth u
’ 5 [epEMELICHHE ITPU IPSIMOIUHENHOM §4
PaBHOMEPHOM JIBUKECHUNY.
6. [IpssmMonuHeliHOE PaBHOYCKOPEHHOE MrHoBeHHast CKOpOCTh. PaBHOYCKOpEHHOE ABM)KEHUE. §5
6 JIBIDKCHHE. YCKOPEHHE Vekoperune. @opMyITbl Il ONPEASISHUS BEKTOPa CKOPOCTH M €TI0 IMPOCKIIHH.
. Bun rpadukoB 3aBUCHMOCTH NMPOEKIIMHA BEKTOPAa CKOPOCTH OT BPEMEHH MpHU
CxopocTb MPSIMOIMHEHHOTO A rpad poekdl p p p p
7. pPaBHOYCKOPEHHOM JBM)KEHUHM Ul CIy4yaeB, KOrJa BEKTOPBl CKOPOCTH U
PaBHOYCKOPEHHOTO IBIOKeHUs. [ paduk § 6,
7 CKODOCTH YCKOpEHMS: a) COHallpaBjieHbl; O) HampaBieHbl B NPOTHBOIOJIOXKHBIE
P ) CTOPOHBI.
] Pemenne 3amau mo reme « CKOpOCTh U
' ] YCKOpEHHUE MpH NPAMOIUHEHHOM §6
PABHOYCKOPEHHOM JBHKCHUUY.
9. [Tepemenienue npu OpsIMOIIMHETHOM BriBox hopmyItel mepeMenieHus TeOMETPHUSCKIM ITyTEM. §7
9 PaBHOYCKOPEHHOM JBM)KCHUH.
10 [lepemernienne npu NpsMOTUHEHHOM 3aKOHOMEPHOCTH,  MpHUCyIIHe  NPSAMOJIMHEHHOMY  paBHOYCKOPEHHOMY
'1 0 PaBHOYCKOPEHHOM JIBIDKEHHH 0e3 JIBUKEHHUIO 03 HaYaJIbHOW CKOPOCTH. § 8,
Ha4aJIbHOM CKOPOCTH.
Pemenue 3anau no teme
I1. «IIepemMenenue tena npu §7.8
11 MIPSIMOJIMHEUHOM PaBHOYCKOPEHHOM ’
JIBYDKCHUI.
12. Pemenue 3anau «IIpsmonuneiinoe Pemenne 3amay Ha ompeneneHHe YCKOpPEHHs, MTHOBEHHOHM ckopoctu u | Iost. §1
12 PaBHOYCKOPEHHOE JABM)KEHHE. NepeMEICHNS TPU PABHOYCKOPEHHOM JIBUKECHHUU: -8




I'paduueckoe npencrapieHne

IBYDKEHUI.
IraTus
1a00paTOPHBIN,
MEXaHHUYCCKas
CKaMbsl, Opycok
JIP Ne 1 «MccaenoBanue ACPCBAHHBIHN,
13. 9JIEKTPOHHBIN
PABHOYCKOPEHHOI'0 IBHKEeHUS 0e3 §1-8
13 o CEKYHIOMED C
HAYAJIbHOH CKOPOCTHY. IATIMKAMH,
MAaruuToyIpaBid€Mbl
€ TCPKOHOBBIC
JaTYUuKH
CEKyHJ0MEpa
14. [ToBTopenue. IlogroroBka k Pemenue 3amau Ha omnpeneneHue yCKOpPEHHUs, MrHoBeHHOW ckopoctd U | IToBt. §1
14 KOHTPOJIBHOM padoTe. TePEeMEIICHUS IIPU PABHOYCKOPEHHOM JIBHKEHUH -8
15.
15 KP Ne 1 «OcHOBBI KHHEMATHKH.
16 OTHOCHTEIBLHOCTD JBHIKEHUS. OTHOCHUTENBHOCTh TEPEMENICHHST W JAPYTHUX XapaKTePUCTHK JIBUKCHUS.
'1 6 [eonenTpudeckas u renuoricHTprdeckas | [‘eoneHTpuyeckas u TeIUONCHTpUIeCKass cucTeMbl. lpumanHa cMeHsl mus u | § 9
CHCTEMbI MHUPA. HOYM Ha 3emic (B IeIMOLICHTPUYECKOM CUCTEME OTCUETA).
17 [IpuunHBl OBHMKEHUS C TOYKUA 3PEHUS] APUCTOTENS U €ro IMOCICAOBaTENICH.
'17 HCO. Ileppoiii 3ak0H HproTOHA. 3akoH uHepruu. llepsriii 3akon HeroTtoHa (B coBpeMeHHOH QopmynupoBke). | § 10
HueppanbHble CHCTEMBI OTCUETA.
18. " Bropoii 3akon Herotona. Equnauna cuisl.
18 Bropoii 3akon HeroToHa. P JUTHHL §11
19. Pemenue 3anau no teme «BTopoii 3akoH | Bropoii 3akoH HetotoHa. PaBHOAEHCTBYOILIAsA CHIT IloBT.
19 HrroToHAaY. §10 -11
20. . Tpernii 3akoH Hororona. Cuiibl, BO3SHHKAIOIINE IIPH B3aUMOIEHCTBUHN TEII: a
Tpertuii 3akoH HproToHa. P . IH P A ) §12
20 HMEIOT OJMHAKOBYIO IPUPOAY; 0) IPUI0KEHEI K PA3HBIM TEJIaM.
Vekopenne cBoOomHoro manaeHus. [lageHue Tell B BO3AYXE U Pa3perkKeHHOM 13, 14
21. CB00OOIHOE IaJICHUE TEIa. P Y pasp 313,
MIPOCTPAHCTBE. (2-s
21 HesecomocTs.
4acTh)
VYMeHbIICHHE  MOJYIS  BEKTOpa CKOPOCTH IIPU  IPOTHBOIOJIOKHOM
22. JIBmwkeHue Tena OpoIeHHOro y pa p P P
HaNpaBICHUM BEKTOPOB HAYallbHOW CKOPOCTH W YCKOpeHHsl cBoOomHoro | §14
22 BEPTUKAJIbHO BBEPX.
najeHus.
23. 3akOH BCEMHpPHOTO TSATOTEHHs] M  YCIOBUS €0 TMPUMEHHUMOCTH.
3aKOH BCEMUPHOTO TATOTEHUSI. §15
23 ['paBUTaIIMOHHAS [TOCTOSTHHAS.
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®dopmyna ans  ONpeAeTCHUS YCKOPEHHS CBOOONHOTO TAaAeHHs dYepe3

24, /| Yckopenne cBOOOAHOTO TIAZCHUS 3eMIIe
TPaBUTAIIMOHHYI) TIOCTOSHHYIO. 3aBHCHMOCTh YCKOpPeHHs cBoOomHoro | §16
24 U Ipyrux HeOECHBIX Temax. o
MaJCHUS OT IMIHUPOTHI MECTA M BBHICOTHI HaJl 3eMJIeH.
25. /| IlpsamonuueiHOE 1 YcnoBue KpUBOJIMHEWHOCTU U NPSIMOIMHENHOCTH JBUKCHMUS. §17
25 KpuponuHeitHoe TBUKEHUE.
HanpagieHne ckopocTH Tema MpH ero KPHBOJIMHESHHOM JIBIDKSHHH, B
26. /| ABmKeHHUe Tena 1o OKPYKHOCTH €
N YaCTHOCTH NP ABMKECHHHU 10 OKPY>KHOCTHU. L{eHTpocTpeMutensHoe §18
26 MMOCTOSIHHOM 10 MOZYJIFO CKOPOCTBIO.
yckopenue. LleHTpocTpeMuTenbHAas CHIIA.
27. / 1C3 VYcioBus, MpU KOTOPBIX TEIO MOXKET CTaTb HCKYCCTBEHHBIM CITyTHHUKOM. §19
27 ) IlepBast KocMHUYECKast CKOPOCTb.
[IpruuHBl BBemeHWS B HayKy BEJIMYWHBI, Ha3bIBAEMOW HMITYJBCOM TeJa.
28. /| Immynbce Tena. 3aKOH COXpaHEHUs ®dopmyna uMmiryasca. Enquauna uMiynbca. 3aMKHYTBIE CHCTeMBI. VI3MeHeHne §20
28 HMITYJIbCA. UMITYABCOB TEJN TMPU HUX B3aUMOACHCTBUHU. BBIBOJ 3aKoHA COXpaHEHHS
MMITYJIbCA.
29. / CyImHOCTh pEeakTUBHOTO ABMKeHUS. HasHadeHwe, KOHCTPYKIWS W TIPUHITHIL
PeaktuBHOE nBuKeHue. PakeThl. val p A ’ PyKIL PHHIL §21
29 JIeicTBUs pakeT. MHOTOCTYIIeHYaThle PAaKETHI.
30. /| Pemenne 3amad o reme «mmyibe §20-21
30 Tena. 3aK0OH COXPaHEHUS UMITYIIbCAY.
[ToBTOpEHNE NOHATHI 3HEPrusi, BUAbI SHEPrUU. BBIBOI 3aKOHA COXpaHEHUs
31. /| Oueprus. Buasl sHepruu. 3akon p prits, BHi p 9 P N
sHepruu. lloBropenne u 0000mIeHHEe 3aKoHA COXpAHEHHS TOJMHOM | §22
31 COXpaHEHUS YIHEPTUU N
MEXaHUUECKON YHEPTHUH.
32. /| Pemenne 3anay «3akoH COXpaHEHUS Perienue 3a1a4 Ha 3aKOH COXpaHEHUs SHEPTHU. §22
32 DHEPTUH)
33 / Wroru raser. [loBTOpeHue. Pemenune 3amau Ha 3aKOH COXpaHEHUS HMITYJIbCA, PEAKTHBHOE IBIDKEHUE,
'33 [ToaroToBka K KOHTPOJILHOH paborTe. COXpaHEHUs SHEPIUU. §9-22
Pentenue 3amauy.
34. /
34 KP Ne 2 «OcHOBBI JUHAMHKH»
MexaHuveckue Kojedanusi 1 BoJaHbI. 3BYK.(154)
[Mpumepsr konmeOarenbHOTO ABMKEHHS. OOmUe 4YepThl Pa3sHOOOPA3HBIX JemoHcTpanuu
KOHe6aHI/H\/’I. «Koneoanus
HUTSAHOI'O MAasSITHUKA
M CBOOOJHBIE
35. KonebarensHoe nBmkenne. CBOOOMHBIE §23.24 KoJIe0aHus rpy3a Ha
1 KoseOaHusl. ’ NpYKUHE»:
KOMIIBIOTED, JaTUYHK
YCKOPEHMA,
HWHTCpaKTUBHAasA

JIOCKa MJIM 3KpaH C
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MIPOEKTOPOM ISt
JIEMOHCTpaInuu
rpaduKoB, ITATHB C
KperexxoM, Habop
MPYXXHUH pa3HOil
XKECTKOCTH, HAOOP
rpy3oB o 100 r rpy3
C KpIOYKOM, JErKas u
HepacTsHKUMasi HUTb,
pyJieTKa

36. Benuuunsbl, XapakTepusyroiine AMILIUTY/IA, IEPUO]I, YacTOTa, (ha3a KoineOaHH. §24
2 KoJIe0aTeIbHOE IBUIKCHUE.
37 JuHamuka ~ KomeOaHWW  TOPU3OHTAIBHOTO — MPYXHUHHOTO  MasTHHKA. | §25,
’ 3 I'apmonrmgeckue KoneOanus. Ompenenenuss CBOOOMHBIX KoJieOaHWH, KONEOATEIBHBIX CHCTEM, MasTHHKA. | TOMIT. K
3aBUCHMOCTbD IEPHOJIA U YACTOThI HUTSHOIO MasTHUKA OT JUIMHBI HUTH. a/p
JlaGopaTopHast
padora «M3yyenne
KoJ1e0aHmii
JIP Ne 2 «Hccnedosanue 3agucumocmu HUTHHOTO
38. nepuooa u yacmomsul c60000HbIX MasTHITR:
N §23-25 KOMITBIOTEP, HaTYHK
4 KOo1e0aHuil Mamemamuyeckozo yCKOpEHH,
MAAMHUKA OM €20 OJIUHBLY. TPY3 C KPIOTKOM,
JIErKas u
HEpaCTsHKUMaA HUTD,
pyJeTka
39, J/p Ne3 «H3mepenue yckopeHus
5 C80000HO020 NAOEHUA C NOMOUBIO §23-25
MAAMHUKAY.
40. IIpeBpaiienue 3HEprun nNpu [IpeBpamienne MeXaHMYECKOW OHEPrUM  KOJEOATeNbHOW CHCTEMBI BO
6 KOJICOaTEeIbHOM JIBHOKECHUH. BHYTPEHHIOIO. 3aryxaroliue kojebanus u ux rpaduk. BeiHyxnatomas cuna. | §26,
BrIHYX/IeHHBIC KOJIEOaHMsI. YacroTa ycTaHOBHUBIIMXCS BBIHYK/ICHHBIX KoJeOaHUI
41. , PesoHarC. VYcnoBus pe3oHaHca §27
42. PacnipocTpanenue xonebanuii B cpezie MexaHu3M  pacmpocTpaHeHHs ynpyrux koneOanuii. [lomepeunble 1 §28
8 Bousbl. Bujsl BosTH. MIPOJIOJIEHBIC YIIPYTHE BOJHBI B TBEP/IBIX, XKHJIKMX M ra3000pa3HbIX Cpeax.
43. XapaKTepHCTHKH BOITH, XapaKTepI:ICTI/IKI/I BOIIH: CKOPOCTb, [UIMHA BONHBI, YacTOTa, TIEPUOJ §29
9 Kkosre0aunii. CBSI3b MEXY DTUMH BETUUNHAMU.
44, " 3Byk. FICTOMHMKH 3ByKa. HcTounuku 3ByKa — Tena, koneomomnuecs ¢ yactoroit 20 I'm — 20 kI'm. §30
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3aBUCUMOCTh BBICOTHI 3ByKa OT YacTOThl, & TPOMKOCTH 3ByKa — OT
aMITTUTYIBI KoneOaHui

JemMoHcTpanus
«3BYKOBBIC
BOJTHBI»:
KOMITBIOTED,
MIPUCTABKA-OCIIMIIIIOT
pad, UHTepaKTHBHAS
JI0CKa MM 3KPaH C

45. XapaKkTepUCTHUKHU 3BYKa - BBICOTA, TEMOD $31 POCKTOPOM JIIsT
11 U TPOMKOCTb IE€MOHCTpPAIUH
rpaduKoB, 3BYKOBOI
reHepaTop, JUHAMUK
HHU3KOYAaCTOTHBIN Ha
MOJICTaBKe,
MHUKpPO(]OH, KaMEPTOH
Ha pe30HAaTOPHOM
SIITAKE
46. PaclpoCTpaHeHHe 3ByKa. DX0 Hanwume cpembi — HeoOXoAMMOE YCIOBHE PACIpPOCTPAHEHHUsS 3BYKa. §32
12 CKOpOCTh 3ByKa B PasIUYHBIX Cpelax. YCJIOBHS, MPHU KOTOPBIX 00pazyeTcs
47. OtpaxxeHue 3ByKa. 9X0. YCI0BUs BOZHUKHOBEHUS PE30HAHCA. §33
13 3BYKOBOI pE30HAHC.
48. Wrorn rmasel. IloBTOpeHue. §23-33
14 IToaroToBka K KOHTPOJIBHOM paboTe.
49, K.P. Ne3 «MexaHuveckue Kojgedanus
15 M BOJIHbI»
JIeKTPOMATHUTHOE moJie (24 1)
Cy1iecTBOBaHHME MArHUTHOTO MOJSI BOKPYI NPOBOJHUKA C 3JEKTPUUECKUM
50 MarauTHoe€ 1oJIe U ero rpaduIecKoe TokOM. JluHMM MarHuTHOro mnojs. KapTuHa §IMHMNA MarHWTHOTO MO
' 1 nzobpaxenue. OMHOPOIHOE U MOCTOSIHHOT'O MOJIOCOBOTO MarHuTa M MpSMOJMHEHHOT0 MPOBOIHUKA C TOKOM. | §34
HEOJTHOPOAHOE MarHUTHOE TOJIE. HeonnoponHoe u oOOHOpOZHOE MAarHUTHOE TMone. MarHuTHoe ToJe
COJICHOUJA.
51. Hampagrienne Toka v HarpaBJICHHE CBs13p HampaplieHUs JTUHANA MAarHATHOTO TIOJNS TOKa C HAIpaBICHUEM TOKAa B §35
2 JIMHUM €r0 MarHUTHOTO TOJISI nposoguuke. [lpaBuio 6ypasunka. [1paBuio npaBoi pyKu JUIst COJIEHOUIA.
57 JelicTBre MarHUTHOTO TOJIA Ha JelicTBe MarHUTHOTO TMOJS HA MPOBOJHUK C TOKOM M Ha JBIKYIIYIOCS
) 3 anexkTpuyeckuit Tok. [IpaBuiio seBoit 3apsoKkeHHyro yactuly. IIpaBuno neBod pyku. MHaykuusa marautHoro nois. | §36,37
pyku MHIYKIHMS MAarHUTHOTO IO, JIMHNY BEKTOpa MArHUTHOM MHIYKIWU. EIMHHUIIEI MAaTrHUTHON WHIYKITHH.
53. Pemenne 3ana4 o reme « Maaykius
4 MAarHUTHOTO TOJIS»
54 3aBUCUMOCTh MAarHUTHOTO MOTOKA, IPOHU3BIBAIOLIETO KOHTYP, OT IJIOMIAAN U ,
’ 5 MarauTHBIN TTOTOK OpHMEHTAIIMM KOHTypa B MAarHUTHOM TIOJ€ M WHIYKIIUA MarHUTHOTO oy, | §38

OmnbiTel Dapanes. [IprurHa BOSHUKHOBEHMSI HHIYKIIMOHHOTO TOKA.
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OnbIThI qbapaj:[e;[. HpH‘II/IHa BO3HUKHOBCHHA HMHAYKIHOHHOI'O TOKa. BK.]'Ia,[[

JemMoHcTpanus

Poccuiickux y4eHbIX B pa3BUTHE DIEKTPOTEXHUKU «sIBaenne
371eKTPOMATHUTHOM
HHAYKIUW):
55. . JIATYMK HATPSHKEHMS,
SIBreHuE MEKTPOMAarHUTHOW MHAYKLIUH. §39

6 COJICHOU/I,
[IOCTOSIHHBIN
MOJIOCOBOM MAarHMuT,
TpyOka [1BX,
KOMILJICKT ITPOBO/IOB

56. Hampasnenue HHIYKIMOHHOIO TOKA. [Ipasuo Jlenma mjs onpeaeneHus HaupBISHUS HHIYKITHOHHOTO TOKA. §40
7 IIpasusio JleHnna
JlaGopaTopHas padora Ne 4
57.
3 «M3y4eHue siBJICHUSA §34-40
3J1eKTPOMATHUTHOI HHIYKIIHW.
58. YacTHbIH ciiydaid 31€KTPOMarHUTHOM MHAYKIHUH
9 SIBneHue caMOMHAYKIIMH. y p AyKIL §41
[lepemMeHHBIN 3IEKTPUYECKUM TOK. YCTPOWCTBO M NPUHIUIT JIEUCTBUS Hemoncrpauus
WHIYKIIMOHHOTO TeHeparopa MepeMeHHOro Toka. I'paduk 3aBucumoctu i(t) «H3mepenue
Onwitel ®Dapanes. [IpuunHa BO3HUKHOBEHHS WHIYKIIMOHHOTO TOKa. Bkiaj XapaKTepUCTHK
Pocculickux y4eHbIX B pa3BUTHE AIIEKTPOTEXHUKU TIEPEMEHHOTO
59. [Tony4yenue nepeMeHHOro §42 TOKA»:

10 ANEKTPUIECKOTo ToKa. Tpancdopmarop JByXKaHaJbHas
TIpUCTaBKa-
ocrruuiorpad,
3BYKOBOH TeHepaTop,
Ha0Op MPOBOIOB

60. Pemenue 3anau «mepeMeHHbII §42

11 sieKTprudeckuii Tok. Tpancdopmarop

61 BreBogsr MakcBemura. DneKTpOMarHUTHOE TI0JIe, €r0 MCTOYHUK. Pazmmdame
' 12 ONeKTpOMarHuTHOE IoJIe. MEXJly BHUXPEBBIM 3JEKTPUYECKUM M JJIEKTPOCTATUUECKUM MOJSAMH. BOJH. | §43
Hanpsi>keHHOCTb 3JIEKTPUYECKOrO MOJISL.
62 OJEeKTPOMAarHUTHbBIE BOJHBL: CKOPOCThb, IONEPEYHOCTh, JJIMHA BOJHBI,
’ 13 ONEeKTpPOMarHuTHBIE BOJTHBI. MpUYMHA BO3HUKHOBEHHUS BOJH. OOHapyXeHHE >JIeKTPOMAarHUTHBIX BOJH. | §44
[Ikasa IeKTpOMarHUTHBIX
Pemenue 3a1a4 o TeMe
63.
14 «INEKTPOMarHUTHOE TIOJIE. §34-44
ONEKTPOMATrHUTHBIC BOJHEDY.
64. KonebGarensHblit koHTYp. [lomyueHue KoseOarenbHbIN KOHTYD. [lomydeHne aneKTpOMarHuTHBIX KoJieOaHui §45
15 SJIEKTPOMArHUTHBIX KOJIEOAHMIA.
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Kone6arensHblit koHTYD. [lomyueHue

KoneOarenbHbli  KOHTYp. [lodydeHue 93J€KTPOMAarHMTHBIX —KOJIeOaHWil;

65. .
16 AIIEKTPOMATrHUTHBIX KOJIeOaHUH. TIPUHLIUTIBI PATAOCBSI3U § 46
ITpUHIIMTIBL PAJIMOCBSI3HU.
PazButne B3mIIIOB Ha mnpupony cBera. CBeT Kak YacTHBIM ciydait
66. DIIEKTPOMATHUTHBIX  BOJAH. MeECTO CBETOBBIX BOJH B  JHMAama3oHe
OneKkTpoMarHuTHAs MPUpoja CBETa. §47
17 AIIEKTPOMATHUTHBIX BONH. YacTHIBI 3JEKTPOMAarHUTHOTO W3IYYCHHS —
(hOTOHBI WJTH KBAHTEHI.
67. IIpenomnenue ceera. Pu3nuecKuil [Mpenomnenne cBera, GU3NUECKUN CMBICT ITOKA3aTells IPEIOMIICHUS CBETa. §48
18 CMBICJI [TOKA3aTeNs IPEJIOMIICHUSL.
68. OO0OBsiCHEHNE TTPOUCXOXKICHUS IIBETOB TEJ HA OCHOBE JAMCIIEPCHH.
19 Hucnepcus csera. LlBera Tei. p p §49
69. Onucanue pa3nuyHBIX TUIIOB CIIEKTPOB.
20 Cnextpsl. TuUIbl ONTHYECKUX CIIEKTPOB. §50
JlaGopaTtopHas paGora NeS
70.
71 «Ha0aioneHue CrIONIHOTO U §48-50
JIMHEHYATHIX CHEKTPOB MCIYCKAHUS.
71 [Tornmomenne 1 ucmyckaHue cBera OO0BsiCHEHNE TPOUCXOXKICHUS JINHEHYATHIX CIIEKTPOB.
’ 2 aromamu. [IpoucxoxaeHue TMHEHYATHIX §51
CIIEKTPOB.
72. Uroru mmasel. [ToBropenue. [Togroroska §34-51
23 K KOHTPOJbHOU paboTe
73.
24 K.P. Ne4 «OnekTpoMarHuTHOE TIOJIE)
CTpoeHne aToMa U aTOMHOT0 siipa. Mcnosib3oBaHue YHEPruu aTOMHbIX siaep ( 184)
OTKpBITHE paanoakTHUBHOCTH bekkepenem. OmNbIT 10 0OOHAPYKEHHUIO
PanmoakTBHOCTH Kak CBUIETEIHCTBO
74. /1 CIIOKHOTO COCTaBa paJAMOAaKTUBHOTO M3NMy4yeHus. Anbda-, Oeta- U ramma - | §52
CJIO)KHOTO CTPOEHUS aTOMOB
yacTHIbI. PagioakTHBHOCTH KaK CBHIETEILCTBO CIOXKHOTO CTPOEHHS aTOMOB.
Monens atoma Tomcona. OnbITel Pezepdopmaa mo paccesHuio anbgha-q4acTuil.
75. /2 | Mogaenu aromoB. OmnbiT Pezepdopna [TnanerapHas MoJeIb aTOMA. §52
Jlemoncrpanuu. Moaeas onbita Pesepdopaa.
[IpeBpammienus saep TpH paAMOaKTHBHOM pacliaZie Ha MpuMepe anbda
76. /3 PanmoakTuBHBIE IpEBpaIIEHUs aTOMHBIX | -pacriafa paaus. OOo3Ha4YeHHE SAep XMMHUYECKHX 3JIeMeHTOB. MaccoBoe u §53
' snep 3apsAA0BO€ 4YMCIa. 3aKOHBI COXPAaHEHHUs MacCOBOIO 4YHCIa W 3apsjia NpU
paIMOAKTHBHBIX MTPEBPAIICHUSX.
77 /4 DKCIIepUMEHTaIbHbIE METOJIbI Ha3nauenue, ycTpoicTBO U NpUHLMI ASHCTBUS cueTurka [eiirepa u kamepbl §54

HNCCICA0OBAHU YaCTUI]

Bunncona.
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Jla6opaTopuas padora Ne 6

78. /5 | «3yuyeHne TpeKOB 3apAKEHHBIX §54
4acTHI 10 rOTOBbIM (hoTorpadusimy».
79. /6 | OrxperTue npotona u Heittpora BriOMBaHuEe NPOTOHOB M3 sJCp aTOMOB a30Ta. Hav6moz1eHHve (dororpaduii §55
TPEKOB 4acTuIl B kKamepe Buiibcona. OTKPBITHE U CBOWCTBA HEUTPOHA.
80. /7 | Cocras atomroro spa. SaepHbic cHbI [IporoHHO-HEHTpOHHAs Mojaenb sAapa. dusmueckuid CMBICT MacCcoOBOro U §56
3apsiaoBoro yncia. OcoOeHHOCTH SIECPHBIX CHIL
DHeprus CBsi3u. BHyTpeHHss SHEPrust aTOMHBIX siaep. B3auMocBs3b Macchl U
81. /8 | Dueprus cesa3u. [edekr macc. sHeprun. Jledekr macc. Brinenenue wim momioneHNe SHEPTUH MIPH ICPHBIX | §57
peaxIusX.
g2 /9 Pemenne 3ama4 mo teme «HEpTHUS Pemenne 3a1a4 Ha HaxOXJEHHE YHEPTHH CBA3H U nedexra macc §57
cBsi3H. JIeekT Maccy.
Mognens mpouecca AeneHus siAapa ypaHa. Breigenenue sneprum. Ilemuas | §58
peakiusi JleNeHus sIep ypaHa W YCJIOBUS €€ NpOoTeKaHus. Kpurudeckas | MOBT.
83. /10 | Hdenenue sinep ypana. LlenHast peakius. macea. 22§%H
AMITYJTb
ca
JladopaTopnasi padora Ne 7
84. /11 | «3y4eHue nejieHus sipa aToMa
ypaHa no ¢pororpaduu TpeKoB.
85. /12 | Staepmbiii peaxrop. VYopaensemas sgepHas peaknus. [IpeoOpazoBaHme sSHeprum sjpep B §59.60
NIeKTprdIecKy0. HeoOX0mMMOoCTh HCTIOTb30BaHUS SHEPTUH JCICHHUS SIIEP.
86. /13 | Arommas sueprermxa [IpenMyliiecTBa U HEMOCTATKH aTOMHBIX 3JICKTPOCTAHIUN IO CPABHEHHIO C $60
TeIoBbIMH. [1po0IeMbl, CB3aHHEIE ¢ UcTiob3oBaHueM ADC.
Buonornyeckoe neficTBue pagnauu. [ormomennast mo3a wsnmydeHus. buomormdeckuit 3Qext, BHIZBIBACMBII
7 /14 JladopaTopnasi padora Ne 8 pPasTUIHBIMA BHIAAMH PaJHOAKTHBHBIX w3MydeHUi, CrocoOwsl 3amuTthl OT | §61(1-a
«/3MepeHHEe eCTeCTBEHHOTO paguaium. 4acTh)
paguAIMOHHOT0 (HOHA Do3UMEMPOM
88, /15 3aKOH palMOaKTUBHOIO Pacmaja. §61(2-5
Y4acTh)
89. /16 | TepmosaepHas peaxifusi. §62
90. /17 Wroru rnassl. }—IOBTOpeHI/Ie. ITonroroska §52-62
K KOHTPOJIHHOH paboTe.
91 /18 K.P. Ne5 «CtpoeHue atoma u VYcnoBud TpOTEKaHUS W NPUMEPHI TEPMOSJEPHBIX peakiuid. BeijeneHue

ATOMHOI'O AAPa».

sHepruu. IlepcneKkTHBbI UCII0JIb30BAaHUS 3TON SHEPTHUH.

Crtpoenne u 3BoJionus Beeaennoii (5 yacon)
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92. /'| CocTaB, CTPOCHUE U MTPOUCXOXKICHUEC 00630p crpoeHust CoTHEYHOW CUCTEMBI, TUNIOTe3a 0Opa3oBanus CoTHEYHOH $63
1| ConHeuHOI CHCTEMBI CHCTEMBI.
93. / . 00630p Oompmux miaHeT CoOHEYHOH CHCTEMEL.
) Bonblive niaaHeThl COMTHEUYHON CUCTEMBI §64
94. / . 00630p Mainbix miaHeT COMTHEYHOH CUCTEMBI
3 Maiible TIaHeThl COTHEYHOM CUCTEMBI §65
9s. /'| CtpoeHue, U3MyUYeHHUE U IBOIFOIIHS Crpoenue 3Be3x tuna ConHua. $66
4| CoinHIa u 3Be3]
96. / . Opomonus Beenennoii. Teopus @puamana.
s Crpoenue u dBOMIONMS BeenenHoi H p pHA §67
97. Q000menue Kkypca pusuku 9 xiiacca. IloBTOpEHNE OCHOBHBIX 3aKOHOB MEXAHUKU
98. O000menue kypca pusukn 9 Kiacca. IToBTOpEHNE OCHOBHBIX 3aKOHOB YJEKTPOMArHeTH3Ma
99. 006001menne kypca husnku 9 Kiacca.

IloBTOpEHNE OCHOBHBIX BOIPOCOB (DM3MKM aToMa M siapa
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