KPACHOJIAPCKUI1 KPAM, CEBEPCKUIT PAIOH
MYHULUIIAJIBHOE BIO/KETHOE OBILEOBPA30OBATEJIBHOE YUPEX/IEHWUE CPEIHSIS
OBILIEOBPABOBATEJIbHA I LIIKOJIA Ne36 CTAHMIIbI HOBOJAMUTPUEBCKOM
MYHULIMITAJIBHOI'O OBPASOBAHNS CEBEPCKII PAIOH
MMEHU [TOJIHOI'O KABAJIEPA OPJEHA CJIABBIL, TBAPJIUM CTAPLIEI'O CEP)KAHTA
KPABUYEHKO AHJIPESI UBAHOBUYA

YTBEPXJIEHO

nupektop MBOY COIII Ne36
ct. HoBogMuTpueBckoit

MO Cesepckuii pailon

uM. KpaBuenko A.U.

HwuxHuk ManuH

BukrtopoBka

PABOYAS ITPOTPAMMA

Ilo ¢puzuke
€ UCMOJIb30BaHMEM 000PYI0BAHHSA LIEHTPA €CTECTBEHHO — HAYYHOM
HanpasJjieHHOCTH «Touka pocray»

YpoBeHb o0pa3zoBanus (Kjacc) cpeaHee od1ee 00pa3oBaHue 7-9 Kmaccel
KoanuecTBo yacoB 238

Yunrean, paspadoTyuk padouei nporpammsel: J[anunosa AnHa BnagumuposHa,
yuutens Guzukun MBOY COL Ne36

IIporpamma pazpadorana B cooTBeTcTBHM ¢ DejiepalibHBIM roCyIApPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAAPTOM OCHOBHOT'O 00LIero 00pa3oBaHusl, YTBEP)KICHHOTO MpUKa3oM MHUHHCTEPCTBAa 00pa30BaHus U
Hayku Poccutickoit @eneparum ot 17.12.2010 Ne 1897 (¢ m3MeHEHUAMH), C YIETOM IPUMEPHON OCHOBHOM
00pazoBaTeILHON MPOTPaMMBI OCHOBHOTO O0IIIETO 00pa30BaHMs, BHECEHHOM B peecTp 00pa30BaTeIbHBIX
nporpaMm (ogo0peHHo! (enepanbHbIM Y4eOHO-METOJMUECKUM 00beJUHEHUEM 0 001IeMy 00pa30BaHUIO (OT
08.04.2015, mpotokon Nel/15 (B pegakiuu nporokodna Ne 1/20 ot 04.02.2020)); ¢ yauérom YMK Duzuxa .M
[Teprrmkun, A.W. iBaHOB , MockBa, MacTuTyT Passutus Ctparerun obpaszoBanus, 2022.

ct. HoBogmutpuenckas, 2023



MNOACHUTEJIbBHAS 3AITMCKA.

PabGouass mporpamma eCTECTBEHHOHAyYHON HANpaBICHHOCTH 10 (Qu3uke cC
WCIIOIb30BaHUEM 000pyaoBaHus eHTpa « Touku poctay mis 7-9 Ki1accoB OCHOBHOM IIKOJIBI
COCTaBJICHA U pa3pabOTaHa B COOTBETCTBUM C:

o ®depaepanbHbIM 3aKOHOM OT 29.12.2012 Ne 273-®@3 (pen. ot 31.07.2020) «O6
obpazoBanuu B Poccuiickoit ®deneparum» (C U3M. M AOM., BCTYI. B CHIY C
01.09.2020);

e TpeboBanusAMH DenepaabHOro rocy1apcTBEHHOrO0 00pa30BaTENBbHOIO CTaHIAapTa
OCHOBHOTO 00111er0 00pa3oBanus (yTB. MpUKazoM MHUHHUCTEPCTBA 00pa30BaHUS U
Hayku Poccuiickoit deneparum ot 17.12.2010 Ne 1897) (pen. 21.12.2020);

e [lacnoprom HammoHambHOTO MpoekTa «O0pa3zoBanuey (yTB. mpe3uaunymom CoBeta
pu IIpesunenre PO 1o crparernyeckoMy pasBUTHIO U HALIMOHAIIBHBIM IIPOEKTaM,
poTokoi1 oT 24.12.2018 Ne 16);

e [ocynmapctBeHHor  mporpammoir  Poccuiickoit ~ ®enepaumu  «Pa3Butue
obpazoBanus» (yrB. [ToctanoBnenuem [IpaButensctBa PD ot 26.12.2017 Ne 1642
(pen. ot 22.02.2021) «OO6 yTBEepXJACHHUH TOCYAAPCTBEHHOW TMPOTPaMMBbl
Poccuiickoit @enepanuu «Pa3zputue 00pa3oBaHusm»;

® aBTOPCKOM MPOrpamMMO OCHOBHOTO 00IIero oopasoBaHus mo ¢usuke mais 7-9
kiaccoB (A. B. IIépeimkun, H.B. ®unonosuu, E.M.I'yrHuk, M., «/Ipoda», 2015
r.);

e y4eOHBIM IJIAHOM U OCHOBHOM 0OpazoBarenbHOI nporpammel OO0

e MBOY COII Ne 36

e MeToMYECKUMU PEKOMEHJAIUSAMU M0 CO3JaHUI0 U (DYHKIMOHMPOBAHHUIO B
0011e00pa3oBaTeIbHBIX OPraHU3alUX, PACIONOKEHHBIX B CEIbCKOW MECTHOCTU U
MaJIbIX TOPOJIaX, IEHTPOB 00Pa30BaHUs €CTECTBEHHOHAYUYHOW U TEXHOJIOTMYECKON
HanpaBineHHocTell  («Touka  pocta»)  (YTBEpXKIEHBI  pacmopsHKCHHEM
Munucrepcrsa npocsemenus Poccuiickoit @enepanuu ot 12 ssuBapst 2021 r. Ne P-
6).

Pabouas mporpamma peanuzyercss B yueOHukax M. M. Ileppimknna «®@usuka 7 Kiacey,
«Dm3uka 8 kmacey, «Puszmka 9 kmacey, Ileppmmkua WM. M., yueOHUK s

o01eobpazoBaTenbHBIX yueOHbIX 3aBeacHU. M.: [IpocBemenne, 2023

[Iporpamma ompenenser CoAep)KaHHE W CTPYKTypy ydueOHOro Marepuana,
MOCJIEI0BATENBHOCTh €r0 W3Y4YeHMsI, NMyTH (OPMUPOBAHUS CHUCTEMbl 3HAHUM, YMEHUU U
CIO0CO0O0B AESITENbHOCTH, PA3BUTHUS, BOCIIUTAHUS U COLUAIM3AINH YUALUXCS.

Co3nanne nentpa «Touka pocTta» mpennonaraeT pasBUTHE 00pa3oBaTEIbLHON
MHPPACTPYKTYyphl  0011€00pa30BaTEIPHOM OpraHU3alMk, B TOM YHCJIE OCHAIICHHE
00111e00pa30BaTEIbLHON OPraHU3aAINH:

1. obGopymoBaHueM, CpeacTBaMU OOYYECHHS M BOCIIMTAHHS JJIs U3YYCHUS (B TOM YHUCIIE
AKCIIEPUMEHTAIBHOTO) MPEAMETOB, KYpCOB, JTUCITUATITAH (Momyei)
CCTCCTBCHHOHaY‘{HOﬁ HaITpaBJICHHOCTHU npu pcain3anuun OCHOBHBIX
0011e00pa3oBaTeNbHBIX MPOTPAaMM M JIOTIOJHUTEIBHBIX 00IIe00pa3oBaTeIbHbBIX
nporpamMM, B TOM YHCIE JJsl PacIIMpPEHUs COJIEpKaHHs y4eOHOro mpeamera
«DPu3uKay;

2. ob6opynoBaHHMEM, CpEACTBaAMU OOYUYEHHUS W BOCIUTAHMA Ul peaH3alMy IPOrpaMM
JIOTIOJTHUTEIHHOTO 00pa30BaHMs €CTECTBEHHOHAYYHON HAMPABICHHOCTEH;

3. KOMIBIOTEPHBIM U MHBIM 000PYyI0BaHUEM.



[TpodunapHbIi KOMIUIEKT 00OpymoBaHus obecrmeunBaeT 3((PEKTUBHOE HTOCTHIKEHUE
00pa3oBaTEeNbHBIX PE3YJIbTATOB OOYYAIOUIUMHUCA IO IMPOrpaMMaM €CTECTBEHHOHAYYHOM
HaIpaBJICHHOCTU, BO3MOXHOCTb YT.HY6J'IéHHOFO HU3YUCHUA OTACIIbHBIX MPCAMCTOB, B TOM
yucne st GOpMUPOBAaHUS H300PETATEIBCKOTO, KPEaTUBHOIO, KPUTUYECKOTO MBILIUICHUS,
pazButug  (QYHKIUOHAJIBHOM  TPAaMOTHOCTH y  oOydarlolmuxcs, B TOM  YHUCIE
€CTECTBEHHOHAYYHON W MaTeMaTU4YECKOM.

OKCIIEpUMEHT SIBIISICTCSI UCTOYHUKOM 3HAHUN U KPUTEPHEM HX MCTUHHOCTH B HAayKe.
Konnenuus coBpeMeHHOro o0pa30BaHUS MOJPa3yMEBAaeT, YTO B Y4EOHOM SKCIIEPUMEHTE
BEAYLIYIO POJIb JOJDKEH 3aHATh CAMOCTOSITEINBHBIA HMCCIEAOBATEIbCKUNA YUYCHUYECKHI
sKcniepuMeHT. COBpEMEHHBIE SKCIIEPUMEHTAIIbHBIC UCCIEN0BaHMS MO (PU3UKE yXKE TPYIHO
IIPEJCTaBUTh 0€3 UCIOJIb30BaHUS HE TOIBKO AHAIOTOBBIX, HO M LIU(PPOBBIX U3MEPUTEIBHBIX
npubopos. B ®@enepanbHOM rocy1apcTBEHHOM 00pa30BaTEIbHOM CTaHIapTe (anee —
@®I'0OC) mponucaHo, 4TO OJTHUM U3 YHUBEPCATIBHBIX yUEOHBIX

neiictuil (nanee — YY), npruoOpeTaeMbIX YYallMMHCS, JOJDKHO CTaTh yMEHHE
«IIPOBEJEHUS OIIBITOB, IIPOCTHIX KCIEPUMEHTAIBHBIX UCCIIEIOBAHUN, IIPSAMBIX U KOCBEHHBIX
M3MEPEHUH ¢ UCTIONIb30BaHNEM aHAJIOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX TPUOOPOBY.

VY4eOHBIN IKCHIEPUMEHT 10 (PU3UKE, MPOBOAMMBIA HA TPaJUIIMOHHOM 000OpYI0BaHUU
(6e3 mpumeHeHus TUGPOBBIX JTA0OPATOPHIL), HE MOXKET B TTOJIHOW MEPE 00ECTICUNTD PEIICHUE
BCeX 00pa30BaTENIbHBIX 33124 B COBPEMEHHOM mIKosie. CIIOKUBIIASACSA CUTYyalusl 00YyCIIOBIIEHA
CYIIECTBOBAHUEM psifa Mpobdem:

*  TPagMIMOHHOE IIKOJLHOE 000pYyJOBAaHHUE M3-32 OTPAHHYCHUS TEXHUUYECKUX
BO3MOXKHOCTEH HE MO3BOJISICT MPOBOAUTH MHOTHE KOJTMYECTBEHHBIE CCIIECIOBAHMS;

*  JIIUTEIBHOCTH MPOBEACHUS (PU3NUECKUX UCCIECIOBAaHUN HE BCET/Ia COTIAacyeTcs C
JUTUTEIBHOCTBIO yUeOHBIX 3aHATUH;

*  BO3MOXXHOCTH IPOBEACHUS MHOTHX (PH3MYECKUX MCCIIEIOBAHHIA OTPaHUYUBACTCS
TpeOOBAHUSAMHU TEXHUKU OE30MIaCHOCTH U JP.

Hudposas nabopatopus KapAHUHAILHBIM 00pPa30M U3MEHSET METOUKY U COJEpKAHUE
HKCTIEPUMEHTAIBHON AEATEILHOCTH M ITOMOTACT PELINTH BBIICTICPEUHCICHHBIE TIPOOJIEMBI.
Iupokwuii ciekTp HUpPOBBIX JATYMKOB MO3BOJISET YUAIIUMCS 3HAKOMUTBCS C TapaMeTpaMu
(bHU3MUECKOT0 FIKCIEPHUMEHTA HE TOJIBKO Ha KAYeCTBEHHOM, HO M Ha KOJIMYECTBEHHOM ypPOBHE.
C nmomorupio nuppoBoii 1a00paTOPHUHU MOKHO MPOBOAUTE ATUTEIBHBIN SKCIIEPUMEHT JaXKe B
OTCYTCTBUHM OJKcIlepuMeHTaTtopa. llpm 3ToM wu3Mepsemble AaHHBIE M pe3yiabTaThl HX
00paboTKH 0TOOPAXKAIOTCSL HETIOCPEACTBEHHO HA SKpaHe KOMIIbIOTepa.

B mnpomnecce ¢opMupoBaHHs SKCHEPUMEHTANBHBIX YMEHHU 1O (DU3MKE ydauiuiics
YUUTCS MPEJICTABIATh UHPOPMAIIHIO 00 UCCIIETOBAaHUH B YETHIPEX BUJIAX:

¢ B BepOaJbHOM: OINHCHIBATH JKCIEPUMEHT, CO3/JaBaTh CIOBECHYIO MOJEIb
OKCIIEPUMEHTa, (PUKCUPOBATh BHHMAaHHE HAa U3MEPSIeMbIX (U3MUECKUX BEIUYHUHAX,
TEPMHUHOJIOTUH;

* B TaOIMYHOM: 3amOJHATh TAONHIBI JAHHBIX, JIKANIMX B OCHOBE IMOCTPOCHHUS
rpaduKoB (IpU 3TOM Yy y4alMXCsl BO3HUKACT MEPBUYHOE IpEJCTaBlIeHHE O MacmTabax
BEJINYMH);

* B rpaduyuecKOM: CTPOUTH TpaduKud MO TAOJUYHBIM JIA@HHBIM, YTO ITO3BOJISET
MepelTH K BBLABI)KCHUIO TUIOTE3 O XapaKTepe 3aBUCHUMOCTH MEXAy (U3HUEeCKUMU
BeJIMYMHAMHU (TIPU 3TOM YUHTENb IOKa3bIBAET MPEUMYIIECTBO B BU3yalU3alluK 3aBUCHUMOCTEH
MEXY BelIU- YNHAMU, HATJSITHOCTh U MHOTOMEPHOCTH );

* B QaHAIUTUYECKOM (B BHUJE MaTeMaTUYEeCKUX YpaBHEHUU): TPUBOAUTH
MaTeMaTHYeCKOe OMUCAHHWE B3aMMOCBS3M  (U3WYECKUX BEIWYMH, MaTeMaTHYeCKOe
000011IeHHE TTOTYYEHHBIX PE3YJIHTATOB.

ITepexox k KaxaoMmMy dTamy MpeAcTaBiIeHUS WHPOPMAIUU 3aHUMAET JOCTATOYHO
OOJIBIIION MPOMEXKYTOK BpeMeHH. bezycioBHo, B 7—9 kiraccax 3TOT mpoliecc Heo0X0auM, HO



B CTApIIUX KJIaccax ATO BPEMs MOKHO ObLIO ObI OTBECTH Ha perieHue 0ojiee BaXKHBIX 3a]1ad.
B »sToM muiane mmdpoBbie a0OPAaTOPUM TO3BOJISIIOT CYHIECTBEHHO SKOHOMHUTH BpEMS,
KOTOpPO€ MOXHO MHOTPAaTUTh Ha (POPMUPOBAHUE MCCIIEOBATEIBCKUX YMEHHH Yydaluxcs,
BBIPAKAIOIINXCS B CICIYIOIINX JCHCTBUSX:

*  ompeaeseHue mpoodIeMBbl;

*  IOCTaHOBKA MCCIIEJOBATENbCKOM 3a/1auu;

*  [UIAHMPOBAHHUE PEILCHUS 3aJauu;

*  IIOCTPOCHUE MOJENEN;

*  BBIIBI)KEHHUE THIIOTE3;

*  SKCIEpUMEHTaJIbHAs MMPOBEPKA TUIIOTE3;

*  aHaJM3 JaHHBIX 3KCIIEPUMEHTOB WJIN HAOIIOICHUIH;

¢  (opmynupoBaHUE BHIBOIOB.

[locnennue roabl y ydammuxcsi HaOMIOJaeTCss HU3Kas MOTHUBALUS U3Y4EHUS

€CTECTBEHHOHAYYHBIX IUCHMIUIMH U, KaK CIIEACTBHE, MaJeHUE KayecTBa OOpa30BaHMUS.
HudpoBoe yuedHOE 000pyI0BAaHNE MO3BOJSET YUANIUMCS O3HAKOMHUTHCS C COBPEMEHHBIMU
METOJIaMU HCCJIEeI0OBaHUsl, IPUMEHSIEMbIMU B HAYKE, a YUUTEII0 — MPUMEHATh Ha MPAaKTHUKE
COBpPEMEHHBIE MeAarornyeckue Texnonorun. [loaroMy rimaBHONM COCTABISAIOMIEN KOMIUIEKTA
«Toukolt pocTay SABISIOTCS ITU(PPOBBIE TaA0OPATOPHH.

[Ipenyiaraemast mporpaMma peajin3yercs ¢ IOMOIIBI0 y4eOHO-METOAMUECKUX KOMIUIEKTOB
(YMK).

YMK nnst kaxaoro kiacca BKIIOYAET: yUeOHUK, 3aJa9HUK, METOIMYECKUE MaTEepPHATbI
JJI y‘II/ITeJ'DI, CaAMOCTOATCIBbHBIC U KOHTpOJII:HBIe pa60T1>1.

[Tnanupyrotcs cnenyrone (HopMbl OpraHu3alMu y4eOHOro mporecca: (ppOHTAIbHBIE;
KOJIJICKTHBHBIC; TPYIIOBBIE; paboTa B ape; HHIUBUAYaJIbHBIC.

B mpenogaBanum npeamera OyAyT UCTOIB30BATHCS CIEAYIOIINE TEXHOJIOTUHA U METOMIBI:
JTUYHOCTHO-OPUEHTUPOBAHHOE 00ydeHue; npobiaemHoe oOydeHue; muddepeHInpoBaHHOES
oOydeHue; TEXHOJIOTUM OOy4YeHUs Ha OCHOBE PEIICHUS 3aJad; METOAbl WHIAMBHUIAYATILHOTO
o0Oy4eHusl.

OcobeHHOE 3HAue€HUE B MPENOAABAHUM (PU3MKM HUMEET IIKOJBHBIA (QU3HUecKuit
HKCIEPUMEHT, B KOTOPBIA BXOAST JAEMOHCTPALMOHHBIM SKCHEPUMEHT U CaMOCTOSATENIbHbIC
nabopaTopHble pabOThl yUaIIUXCS.

Heabro nzyyenusi uU3MKU B OCHOBHOM HIKOJI€ SIBJISIETCH:

1) B HanpaBJIeHUH JINYHOCTHOIO PA3BUTHA

- BOCIIMTAHHUC I'OTOBHOCTH 06yanOH_II/IXC$I K CaMOpa3BUTHUIO U caM006pa3013aHH10 Ha
OCHOBE€ MOTHUBAIMU K OGy‘IeHI/IIO " IIO3HAHUIO,

-popMupoBaHuEe IICHHOCTH 3J0pOBOrO M Oe3omacHoro oOpa3za JKH3HHU, MPaBUI
MHIUBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30MacHOTO MOBEAEHUS B UpPE3BbIUaWHBIX CUTYALIUSIX,
YTPOKAIOLIUX KU3HU U 3I0POBBIO JIOEH, TPaBUJI TOBEACHHS HAa TPAHCIIOPTE U HA AOPOrax.



-BOCIIMTaHHE YOEKAEHHOCTH B BO3MOXKHOCTH II03HATh TPUPOAY, HEOOXOAMMOCTH
pa3YMHOFO HCIIOJIB30BaHUA I[OCTI/DKGHI/Iﬁ HaYKI/I 148 TGXHOHOI‘I/Iﬁ JJIs ;[aaneﬁmero pa3BI/ITI/I5I
YEeJI0BEUYECKOro 00IIeCTBa;

-pa3BUTHE YBOXXCHHS K TBOPIIAM HaYKU U TEXHUKH; OTHOIIEHUS K (PU3UKE KaK K AJIEMEHTY
o011euen0BeYeCKOi KyIbTypHI;

2) B MeTanpeaAMEeTHOM HANPABJICHUH

OCBOGHHE 3HAHUW O MEXAHMYECKUX, TEIJIOBBIX, DJIEKTPOMAarHUTHBIX M KBAaHTOBBIX
SBIICHUSAX; BEJIIMYMHAX, XapaKTEpU3YIOUIUX OSTH SBJICHUSA; 3aKOHAaX, KOTOPHIM OHH
MOJYUHSIOTCS; METOJaX HAYYHOTO MO3HaHWs MPHUPOAbl U (OPMUPOBAHMS HA 3TOM OCHOBE
MpEeACTAaBICHUHN 0 (PU3NUECKON KapTHHE MUPA;

OBIIAJICHUEC YMEHHUSIMH TMPOBOJIUTH HAOTIOJNCHUS MPUPOIHBIX SIBICHUN, OMUCHIBATH W
000011aTh pe3yabTaThl HAOIIOACHUH, UCIIOJIB30BATh MPOCTHIE U3MEPHUTEIIbHBIE TTPUOOPHI IS
M3ydeHUs GU3NIECKUX SBICHUHN; PEACTABISITh Pe3yIbTaThl HAOIIOICHUA HITH N3MEPEHHH B
BUJe Ta0nwi, TpaduUKOB W BBIABIATH HA OSTOM OCHOBE HMITMPUYECKUE 3aBUCUMOCTH;
MPUMEHSITh TIOMyYEHHBIC 3HAHUS AJI1 OOBSICHEHUs Pa3HOOOPAa3HBIX MPHUPOJHBIX SIBICHHUNA U
MPOLIECCOB, TMPHUHIIMIIOB JCUCTBUS BAXXHEHIINX TEXHUYECKHX YCTPOWCTB, ISl PEIICHUS
bu3nUecKux 3a/1a4;

pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB, MHTEIUICKTYAIbHbBIX U TBOPUYECKUX CIOCOOHOCTEH
B IIpolecce pelmeHus (QU3MUecKuX 3aJad W BBINOJHEHMS JKCIEPUMEHTAIbHBIX
MCCIICIOBAHM; CITIOCOOHOCTH K CaMOCTOATENIBHOMY NPUOOPETEHUIO HOBBIX 3HAHHUH 10
¢u3nKe B COOTBETCTBHUH C )KU3HEHHBIMHU ITOTPEOHOCTSMHU M HHTEPECAMU;

- HCTOJB30BaTh KOMITBIOTEPHBIE TEXHOJOTUM [UIS peIIeHus HHGOPMAIMOHHBIX |
KOMMYHHKAITMOHHBIX YYE€OHBIX 3aJa4, B TOM YHCIE: BBIUMCICHHE, HAMKCAHUE ITUCEM,
COUMHEHUH, TOKIIAJI0B, pedepaToB, CO3IaHUE MPE3CHTALIUN U JIp.;

IInanupyemMble pe3yibTaThl 0CBOCHHUS Y4eOHOro npeamMera «Pu3uKay.

JIMYHOCTHBIMH pe3yJbTaTaMu 00ydeHUs (pu3uKe B 7-9 Kitaccax SIBISIOTCS:

¢ Pa3BUTUC MO3HABATCIILHBIX MHTCPCCOB, NHTCIIJICKTYAJIbHBIX U TBOPUYCCKUX CIocoOHoCTEH

yualmxcs;

e yOEKICHHOCTh B BO3MOXKHOCTH ITO3HAHUS TPUPOJBLI, B HEOOXOAMMOCTH PazyMHOTO
WCIOJIb30BAaHUSl JOCTMIKEHMM HAayKM M TEXHOJOTHM JUIsl JAJIbHEWILIEro pa3BUTHS
YEJIOBEUECKOro 0OIEeCTBa, YBAXKCHHUE K TBOPIIAM HAyKU U TEXHHUKH, OTHOIICHUE K (PU3HUKE

KaK 3JIEMEHTY OOIIeUeIOBEUECKOM KyJIbTYpPHI;
®  CaMOCTOATEIbHOCTH B MPUOOPETEHUH HOBBIX 3HAHUM U MIPAKTUUECKUX YMEHUM;

® TOTOBHOCTH K BBIGOpy JKU3HCHHOI'O ITYTU B COOTBCTCTBUMU C COOCTBEHHBIMU HHTCpCCaMU U

BO3MOXXHOCTAMU,

® MOTHBaLUsA 06p330BaTCJIBHOI>'I JACATCIIBHOCTH IKOJPHUKOB Ha OCHOBE JIMYHOCTHO

OPUEHTUPOBAHHOTO MOAX0/IA;

e (opmupoBaHUE LICHHOCTHBIX OTHOLIEHUH IPYT K APYTY, YUUTENIIO0, aBTOPAM OTKPBITUN U

n300peTeHNH, pe3yabTaTaM 00ydeHUsI.
MeTanpeaMeTHBIMHU pe3yjabTaTaMu 00ydeHus pusuke B 7-9 Kitaccax SIBISIIOTCS:



® OBJaJICHUE HABBIKAMU CAMOCTOSITEILHOTO MPHOOpPETEHUs HOBBIX 3HAHUM, OpraHu3aluu
y4eOHOUM JEeATENbHOCTH, TIOCTAHOBKHU IIeNied, IUIAHUPOBAHUS, CAMOKOHTPOJISI U OLEHKH
PE3yNIbTaTOB CBOEH AESITENbHOCTH, YMEHUSIMHU MPEIBUIETH BO3MOKHBIE PE3YJIbTAaThl CBOUX
JIEHCTBUIA;

® T[IOHMMaHHE PA3IUYUA MEXKIYy UCXOIHBIMH (paKTaMU W THIOTE3aMHU ISl UX OOBSICHEHHUS,
TEOPETUYECKUMHU MOJENIMU W peaJbHbIMU OOBEKTaMH, OBJIAJCHHE YHHUBEpPCAaIbHBIMU
y4eOHBIMH JICUCTBUSIMH Ha TPHUMEpax THUIOTe3 JUisi OOBSCHEHUS W3BECTHBIX (DAKTOB U
AKCIIEPUMEHTAIBLHOW TIPOBEPKH BBIABUTAEMBIX THUIOTE3, Pa3pabOTKH TEOPETHUECKUX
MOJIEIEN TTPOIECCOB WIIH SIBJICHUI;

e (opmupoBaHUE yMEHUI BOCIIPHHUMATH, IEPEpadaThIBATh U MPEABSBIATh HHPOPMAIIUIO B
CIIOBECHOM, OOpa3HOW, CHUMBOJIUYECKOW ¢opMax, aHAIM3UPOBAThH H TepepadaThiBaTh
MOJIyYEHHYIO HMH(OpPMAalHMI0 B COOTBETCTBUHM C IOCTaBICHHBIMHU 3a/ladyaMH, BbIIEIATh
OCHOBHOE COJIEp)KaHUE MPOYUTAHHOTO TEKCTa, HAXOIUTh B HEM OTBETHI HAa TIOCTABJICHHBIE
BOIIPOCHI U U3JIarath €ro;

e pUOOPETEHHE OMBITA CAMOCTOSITEIBHOTO IOWCKA, aHaIM3a M oTOopa WHGOpMAUU C
WCIOJIb30BAaHUEM PA3TUYHBIX NCTOYHUKOB M HOBBIX MH()OPMAIMOHHBIX TEXHOJIOTHMA IS
pellleHrs MO3HABaTEeNIbHbIX 33/1a4;

e pa3BUTHE MOHOJOTHMYECKOW W JMATOTHYECKOW pPeud, YMEHHUs BBIpaKaTh CBOM MBICIU U
CIIOCOOHOCTH BBICTYIIMBATH COOECENHNKA, TOHUMATh €r0 TOUKY 3pEHUsI, IPU3HABATH MPABO
JPYroro 4ejoBeKa Ha MHOE MHEHUE;

® OCBOCHHE MPUEMOB JCHCTBUI B HECTAHIAPTHBIX CUTYAIHUSIX, OBJIAIEHUE IBPUCTHUECKUMU
METOAAaMU peLICHUs PodIIeM;

e (opmupoBanue ymeHHil paboTaTh B TPYMIE C BBITOJHEHHEM Pa3IMYHBIX COIUATBHBIX
poJiel, MpeACTaBIATh U OTCTauBaTh CBOM B3TJISbI M YOCKIEHUS, BECTH TUCKYCCHIO.

PeryasituBubie YY /|

OOyuaronuiicst MOIY4YUT BO3MOKHOCTD JJIs1 (POPMUPOBAHUS CIETYIONINX PEryIsaTUBHBIX Y'Y /1.

1. YMeHHe caMOCTOSTENLHO ONPEEIIATh eI 00y4YeHUs, CTaBUTh U (POPMYIUPOBATH HOBBIE
3aaun B y4€0e W TO3HABATEILHOW JCATENBHOCTH, pa3BUBAaTh MOTHBBI U MHTEPECHI CBOCH
O3HAaBaTeIbHONI ACATCIIBHOCTH.

OO0yuaromuiicsi CMOXKET:

® aHATU3MPOBATh CYLIECTBYIOIINE U TUIAHUPOBATH OyAyIIre 00pa3oBaTeIbHbIC PE3yIbTATHI;

® WICHTU(PHUIMPOBATH COOCTBEHHBIE MTPOOJIEMBI U ONIPENIENIATh TIaBHYIO POOIeMy;

® BBIBHTaTh BEPCHU pEIICHUS MPOOJEeMbl, (OPMYIMPOBAaTh THIIOTE3bI, MPEIBOCXUIIATH
KOHEYHBIN pe3ysbTaT;

® CTaBUTh LIEJNb JEATEIHHOCTH Ha OCHOBE OMpEeAETEHHON MpoOJIeMbl M CYIIECTBYIOLIMX
BO3MOXKHOCTEIA;

e (¢opmynupoBaTh yueOHblEe 3aJaud KaK IIaru JOCTMDKEHUS TIOCTAaBJICHHOM IIeNH
NesATeNbHOCTH;

e 00OCHOBBIBAThH IIEJICBBIC OPUCHTUPHI U MIPUOPUTETHI CChIIKAMU HA IIEHHOCTH, yKa3bIBas U
000CHOBBIBAS JIOTHYECKYIO TTOCIIEIOBATEILHOCTD IIIATOB.

2. YMeHHE CaMOCTOSITENIBHO IUIAHUPOBAaTh IIyTH JOCTH)KEHHS LENed, B TOM 4YHCIE
aJIbTepHATHBHBIC, OCO3HAHHO BHIOMpaTh HauOoiee APPEKTUBHBIE CIIOCOOBI PELICHUS
y4eOHBIX U TI03HABATEIBHBIX 3a/1a4.

OOy4Jaromuiicss CMOXKET:

e omnpenemsTh Heobxoaumoe(bie) IeHCTBHE(s]) B COOTBETCTBUH C yUeOHOM M TTO3HABATEIbLHON
3aJjauaM# M COCTAaBJIATH AITOPUTM €TO(UX ) BHIITOJHEHHS,

e O00OCHOBBIBaTHh W OCYHIECTBISATH BBHIOOp Hambonee 3(PGEeKTHUBHBIX CIIOCOO0B peIIeHUs
y4eOHBIX U MIO3HABATEIBHBIX 33]1a4;



ONpeAeNATh/HaX0qUTh, B TOM YHCJIE W3 MPEIJIOKEHHBIX BAPUAHTOB, YCJIOBUS IUIf
BBITIOJTHCHUS yUeOHOM M MO3HABATEILHOM 3a/1a4;

BBICTpaWBaTh >KM3HEHHBIE TIUIAaHBI HA KPaTKOCPOYHOE Oyayiiee (3asiBISTh IEJICBbIC
OpUEHTHUpPBI, CTAaBUThb aJCKBATHBICE MM 3aJaud M MpeasiaraTh JACUCTBUS, YKa3biBas WU
000CHOBBIBAs JIOTHYECKYIO MTOCIEIOBATEILHOCT II1aroB);

BBIOMpATH U3 MPEAJIOKEHHBIX BAPUAHTOB U CAMOCTOSTENILHO HCKATh CPEICTBA/PECYPCHI IS
pelIeHus 3a/1a4k/I0CTKEHUS LENH;

COCTaBJIATH IUIAH PEIICHUS TPOOJIEMBbI (BBITOJIHEHHUS MIPOESKTA, TPOBECHUS UCCIICIOBAHUS);
OTIpeENATh MOTEHIIUAIbHBIC 3aTPYJHEHUS MIPU PEIIeHUH Y4eOHOM U MO3HaBaTEIbHOM
3a/1a4d U HaXOJIUTh CPEACTBA JJI UX YCTPAHEHHUS;

OIHCHIBATH CBOW OTBIT, ODOPMIISiSL €r0 AJIs Iepejavuu JPYTUM JIOSM B BUAE TEXHOJIOTUU
penIeHusl NTPaKTUYECKHX 3a]1a4 ONPEAEIEHHOrO Kiacca;

IUIAHUPOBATh U KOPPEKTUPOBATH CBOIO MHAMBHUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.
YMeHHe COOTHOCUTh CBOM JEHCTBUSI C IUIAHHUPYEMBIMH pPE3YyJlbTaTaMH, OCYILECTBIATH
KOHTPOJIb CBOEH JE€ATEIbHOCTH B MIPOLIECCE TOCTHKEHUS Pe3yIbTaTa, ONpeeiaTh COCOObI
JIeWCTBUI B paMKax MpPEUIOKEHHBIX YCIOBHM M TpeOOBaHUIl, KOPPEKTHPOBATH CBOM
JEWCTBUSA B COOTBETCTBHH C U3MEHSAIONIEHCS CUTYyaI[UEH.

OOydJaromuiicss CMOXKeET:

4.

ONpeAENsATh COBMECTHO C IM€JaroroM U CBEPCTHUKAMHU KPUTEPUU IUIAHUPYEMBIX
PE3yNbTAaTOB U KPUTEPHUH OLICHKU CBOEH yueOHOM AeSTeIbHOCTH;

CUCTEMAaTHU3UpOBaTh (B TOM YHCJE BBHIOMpATh NMPUOPUTETHBIE) KPUTEPHUU IUIAHUPYEMBIX
PE3YIbTATOB U OLICHKU cBOCH JACATCIIbHOCTH,

OT6HpaTb HHCTPYMCHTBI [JId OLCHHUBAHUSA cBOCH ACATCIIbHOCTH, OCYHICCTBJIATDH
CaMOKOHTPOJIb CBOCH JIEATEIbHOCTH B PaMKaXx MPE/JI0KEHHBIX YCIOBHI U TPEOOBaHUM;
OLICHHUBATh CBOIO JIEATENBHOCTh, ApTYMEHTHUPYS NMPUUUHBI TOCTHXKEHUS WIM OTCYTCTBUS
IUTAHUPYEMOT'O pe3yiIbTaTa;

HaxXOJUTb JOCTATOYHBIC CPCACTBA AJI BBIIIOJIHCHUS Y‘-ICGHBIX HGﬁCTBHﬁ B HSMCHHIOIHCP'ICH
CUTYyallUd W/WIK TPU OTCYTCTBUU INIAHUPYEMOTO Pe3ysIbTara;

paboTtasi 0 CBOEMy IUIaHy, BHOCUTh KOPPEKTUBBI B TEKYIIYIO JEATEIBHOCTh Ha OCHOBE
aHalIM3a M3MECHECHUM CUTyaluu Ui IIO0Jy4CHMs 3aIUIaHMPOBAHHBIX XapaKTEPUCTHUK
MPOIYKTa/pe3yabTaTa;

YCTaHABIMBATh CBSA3b MEXAY TMOJYYCHHBIMU  XapaKTEPUCTUKaAMH MPOAYKTa U
XapaKTCPUCTHKAMU TTPOLECCa ACATCIBbHOCTU U IO 3aBCPUICHUHN ACATCIBHOCTH NPCJIaraTtb
M3MEHE- HHME XapaKTEePUCTHUK IIpolecca JUIsl IMOJIyYeHUS YIYUYIICHHBIX XapaKTePUCTHK
IPOJYKTa;

CBEpSITh CBOM JCHCTBUS C 1I€JIbl0 W TPU HEOOXOJAWMOCTH HCHPABIATH OLIMOKH
CaMOCTOSITENLHO.

YMeHue oOlLeHuBaTh NPABWIBHOCTh BBIMIOJHEHUS Yy4eOHOW 3agaud, COOCTBEHHBIE
BO3MOKHOCTH €€ pEILIECHUs.

OOyJarommiicss CMOXKeET:

OTIPEACTISATH KPUTEPUH MPABIIIBHOCTH (KOPPEKTHOCTH ) BHITIOTHEHUS Y4eOHOU 3a1a4u;
aHAJIM3UPOBATh U OOOCHOBBIBATh IPHUMEHEHHUE COOTBETCTBYIOIIECTO WHCTPYMEHTApPHS IS
BBHITIOJTHEHUS Y4eOHOI 3a/1a4M;

CBOOO/IHO TMOJIB30BATHCS BHIPAOOTAHHBIMU KPUTEPUSIMH OIICHKH U CAMOOIICHKHU, UCXOISI U3
[[EJTH U UMEIOIINXCSL CPEJICTB, pa3linyasi pe3yibTaT U CIIOCOOBI ACHCTBHIA,

OIICHWBATh MPOJYKT CBOCH JICATCIBHOCTH IO 3aJaHHBIM W/WIH CaMOCTOSTEIBHO
OIpeeIEHHBIM KPUTEPHSIM B COOTBETCTBHH C IEIIBIO JEATCIIEHOCTH,

000CHOBBIBATh TOCTHKUMOCTb IIETTH BEIOPAHHBIM CIIOCOOOM Ha OCHOBE OI[EHKH CBOUX
BHYTPEHHUX PECYPCOB U JOCTYITHBIX BHEITHUX PECYPCOB;



e (UKCHUPOBATh U AHATM3UPOBATH JHHAMHUKY COOCTBEHHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.
5. BrnameHue ocHOBaMH CaMOKOHTPOJISI, CAMOOIICHKH, IPHHSATHUS PEIICHUH U OCYIIECTBICHHS
OCO3HAHHOTO BBHIOOPA B YUeOHOMW M IMMO3HABATEIHHOM JEATEIIEHOCTH.
OO0yuaromuiicsi CMOXKET:

e HaOII0MaTh M aHATM3UPOBATH COOCTBEHHYIO YUEOHYIO M TI0O3HABATEIBHYIO JIEITEIbHOCTD U
JESTEeTBHOCTh JPYTUX 00YYarOIIUXCs B IPOIEcCe B3aUMOITPOBEPKH;

® COOTHOCHTH pEaJIbHBbIC W IJIAHUPYEMbIC Pe3ybTaThl MHAWBUAYAILHOW 00pa30BaTEIbHOM
JEeSTebHOCTH U JIeNIaTh BBIBOBL;

® TIPUHUMATPH PEUICHHE B YUCOHOH CUTYAIIMH U HECTHU 32 HETO OTBETCTBEHHOCTb;

®  CaMOCTOSITENILHO OIPEEINIATh MPUYHUHBI CBOETO yCIIeXa WM HeycleXa U HaXOJUTh CIIOCOOBI
BBIX0JIa M3 CUTYaIlUH HEYyCIIeXa,

® PETPOCHEKTHBHO OIPEICIsATh, KAaKHe ACUCTBUS 10 PEIICHUI0 Y4YeOHOW 3ajaddl WM
nmapaMeTpbl 3TUX JCHCTBUI TpPHUBENX K MOJYUYCHHUIO HMEIOMIETOCS MPOAYKTa Yy4eOHOI
JeSTeTbHOCTH;

® JIEMOHCTPUPOBaTh  MPUEMBI  PETYISALNUUA  TCUXO(PU3HOIOTHUSCKHUX/IMOLIUOHAIBHBIX
COCTOSIHUM 1711 JTOCTHXKEHUs dH(dexTa ycrnokoeHus (YCTpaHEHHS HSMOLUOHATIBHOM
HanpsDKEHHOCTH), d(hdexTta BoccTaHOBICHHUS (OCHabNEHUS TPOSBICHUN YTOMIICHUS),
s dekTa akTUBU3AINH (TTOBBIIICHUS ICUXO0(PU3NOTOTHIECKON PEAKTHBHOCTH ).

ITo3naBaTtenbHbie YY ]|

OOyuaronuiics MOIY4YUT BO3MOKHOCTD /711 (POPMUPOBAHUS CIIETYIONINX MTO3HABATENbHBIX Y'Y /1.

1. YMmenue ompenensTh MOHATHS, CO37aBaTh O00OOIICHHS, YCTaHABIWBATh aHAJOTHH,
KIaccu(UIUpPOBaTh, CaMOCTOATENbHO BBIOMPAaTh OCHOBAaHHMS M KPUTEPUU  JUIA
KJIacCU(UKAIUK, YCTAHABINBATh MPUIMHHO-CICICTBEHHBIC CBS3U, CTPOUTH JIOTHYECKOEC
paccyXaeHne, yMO3aKIO4YeHHe (MHIyKTUBHOE, NEAYKTHBHOE, MO AHAJIOTUU) U JIeNaTh
BBIBO/IBL.

OOyJaromuiicss CMOXKeET:

e 1oa0MpaTh CIOBA, COMOAYMHEHHBIE KIIIOYEBOMY CIIOBY, ONPEICIIAIONINE €r0 IPU3HAKU U

CBOMCTBA;

® BBICTPaMBATh JIOTHYCCKYIO IIEMOYKY, COCTOSIIYIO U3 KIIFOYEBOTO CJIOBA U COMOTIYMHEHHBIX
€My CJIOB;

®  BBIJCIATH OOIINIA MPU3HAK ABYX MM HECKOIBKUX MPEIMETOB WIIH SBICHUH U OOBICHATH HX
CXOJICTBO;

e 00BEIUHATH MPEAMETHI U SIBJICHUS B TPYIIIIHI 110 ONPEACIEHHBIM MPU3HAKAM, CPAaBHUBATD,
KJ1accupuIpoBaTh 1 0000maTh (aKTHl U SBICHNUS,

®  BBIJICIATH SBJICHUE U3 OOIIETO psija IPYTUX SBICHUN;

e ompenensaTh 00CTOATENhCTBA, KOTOPHIC MPEIINICCTBOBAIN BO3HHUKHOBEHHUIO CBSI3U MEXKIY
SABIICHUSIMUA, M3 OJTHUX OOCTOATENBCTB BBIICNIATH OIPENENAIONUe, CHOCOOHBIE OBITH
MPUYMHON TAHHOTO SIBJIICHUS, BBISIBIIATH IPUYHUHBI U CIICICTBUS SIBICHUM;

® CTPOUTH pacCyXIEHHE OT OOIUX 3aKOHOMEPHOCTEH K YACTHBIM SIBJICHHSIM M OT YaCTHBIX
SIBIICHHUI K OOIIINM 3aKOHOMEPHOCTSIM;

® CTPOWTBH pacCyKICHHE HAa OCHOBE CPaBHECHHUS MPEIMETOB U SIBJICHUMN, BBIICISS MIPH 3TOM
o011IKe NPU3HAKY;

® u3JaraTh NOJYYCHHYIO HH(OPMAIINIO, MHTEPIPETUPYS €€ B KOHTEKCTE PEeIIaeMOi 3a/1auu;



2.

CaMOCTOSATENIFHO YKa3bIBaTh Ha MH(OpPMANNIO, HYKIAIOIIYIOCsS B IPOBEPKE, Mpearate u
MIPUMEHATH CIIOCO0 MPOBEPKHU JOCTOBEPHOCTH HH(POPMAIIHH;

BepOaIM30BaTh SMOLIMOHAIBHOE BIIEYATICHNE, OKA3aHHOE HAa HETO UCTOYHUKOM;
OOBSCHSTD SIBICHUS, IPOLIECCHI, CBA3M M OTHOIICHHS, BBISBIIIEMbIC B X0/I€ IO3HABATEIbHON
U HCCIEOBATEIbCKON NeATeTbHOCTH (TMPUBOANTH OOBSCHEHHE C HW3MEHEHHEM (OpMBI
NPEJCTABICHUS; OOBACHATH, ACTATM3UPYS WIH 0000m1ast; OOBACHATh C 3aJaHHOH TOYKH
3peHus);

BBISIBIISAT U HA3bIBaTh NMPUYMHBI COOBITHSA, SBJICHHS, B TOM YHCJE BO3MOXKHbIe/Hanbosee
BEPOSITHBIC TPUYMHBI, BO3MOXHBIC ITOCIEACTBUS 33aJaHHON NPUYMHBI, CAMOCTOSTEIHHO
OCYIIECTBIISS] IPHYNHHO-CIICACTBCHHBIN aHANIN3;

Je7aTh BBIBOJ Ha OCHOBE KPUTHYECKOTO aHAJIHM3a PAa3HBIX TOYEK 3PEHUS, MOATBEPKIATH
BBIBOJI COOCTBEHHOW apryMEHTALlMEeH MIIN CaMOCTOSTETIbHO MTOTyYeHHBIMH JaHHBIMH.
YMeHue co3aBarh, IPUMEHATh U MIPE0OpPa30BbIBATh 3HAKU U CUMBOJIBI, MOJETH U CXEMBI
JUISL pEIIeHUs] y4eOHBIX U TO3HABATEIbHBIX 33/1a4.

OOy4Jaromuiicss CMOXKeT:

3.

0003HaYaTh CHMBOJIOM M 3HAKOM IPEIMET U/WIIH SIBJICHHE;

OTIPE/IETATH JOTMUECKUE CBA3U MEXK 1Y IpeaMETaMH W/WJIH SBJICHUSIMH, 0003HA4aTh IaHHbIE
JIOTUYECKHE CBSI3U C MIOMOIIBIO 3HAKOB B CXEME;

CO3/71aBaTh aOCTPAKTHBIN WIJIM PeasIbHBIA 00pa3 mpeamMeTa 1/uiH sIBICHUS;

CTPOUTH MOJICJIB/CXEMY Ha OCHOBE YCIIOBUH 3aJ1a4l W/WUJIH Crioco0a e€ perieHus;

CO3/1aBaTh BepOalibHbIC, BEUICCTBEHHBbIE W HWH(POPMAIIMOHHBIE MOJENIU C BBIICICHHEM
CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA IS OMPENENICHUs CIoco0a pelieHUs 3aJavd B
COOTBETCTBUU C CUTYaLHEM;

peoOpa3OBBIBATH MOJEIH C IENbI0 BBISIBICHUS OOIIMX 3aKOHOB, OMPEICIISIONINX TaHHYIO
MPEAMETHYIO 00J1aCTh;

MIEPEBOIUTH CIOKHYIO TIO COCTaBY (MHOT'OACTIEKTHYIO) HH(OPMAITHIO U3 TPaPUIECKOTO HIIH
(hopManr30BaHHOTO (CHMBOJILHOTO) MPEJCTABICHUS B TEKCTOBOE U HA00OPOT;

CTPOUTH CXEMY, aJIrOPUTM ACHCTBHS, WUCIPABIATh WM BOCCTAHABIMBATh HEU3BECTHBIN
paHee aNroOpUTM HAa OCHOBE MMEIOIIErocs 3HaHHs 00 00BbEeKTe, K KOTOPOMY IMPUMEHSETCS
AJITOPUTM;

CTPOUTH JI0KA3aTEIHCTBO: MPSIMOE, KOCBEHHOE, OT TPOTUBHOTO;
aHATM3UPOBATE/PeIECKCUPOBATh OMBIT Pa3padOTKH M pealn3aldd y4eOHOTO IPOCKTa,
rccaea0BaHus (TEOPETUUECKOTO, SMITUPUISCKOTO) HA OCHOBE MPE/JIOKEHHON TPOOIEeMHOM
CUTYaIUH, TOCTABIICHHOM IEJI 1/WIIH 33JaHHBIX KPUTEPUEB OIEHKU MPOIYKTa/pe3yabTaTa.
CMBICIIOBOE UTEHHE.

OO0yuaromuiicss CMOXKET:

.-lk. e o

HaXOJUTh B TeKCTe TpeOyeMyro HH(POPMAIUIO (B COOTBETCTBUU C LIEISIMUA CBOCH
JEATEeIIbHOCTH );

OPHUEHTUPOBATbCS B COJEP/KAHWM TEKCTa, ITOHMMATh LEJIOCTHBIM CMBICI TEKCTa,
CTPYKTYPUPOBATh TEKCT;

yCTaHaBJIMBATh B3aUMOCBSA3b ONMCAHHBIX B TEKCTE COOBITUH, SBICHUM, IIPOLIECCOB;
PE3IOMHUPOBATh INIABHYIO UICHO TEKCTA,

KPUTHYECKH OIICHUBATH CO/IEpKaHUE U POPMY TEKCTa.

DopMHUpPOBaHHE U PA3ZBUTHE DKOJOTMYECKOIO MBIIIJICHUS, YMEHUE IPUMEHATH €ro B
MO3HABATEIbHOM, KOMMYHUKATUBHOW, COLMAIBHOM TMpakTHKE M TNPpodhecCHOHANIbHOM
OpHEHTAIIUH.

OOy4Jaromuiicss CMOXKeET:

OTIPENIENIATh CBOE OTHOIICHUE K MTPUPOTHOMN Cpelie;



AQHATM3UPOBATh BIIMSIHUE OSKOJOTMYECKUX (PAaKTOPOB HA Cpely OOWTaHHS IKUBBIX
OpraHu3MOB;

MPOBOJUTD IIPUYMHHBIA U BEPOSATHOCTHBIM aHAIN3 IKOJOTHUYECKUX CUTYaLU;
MIPOTHO3UPOBATH U3MEHEHUS CUTYAIMH IPU CMEHE JIEHCTBUS 0HOTO (pakTOpa Ha JeiCTBHE
apyroro (akropa;

pacIpoCTPaHATh SKOJOTHUYECKUE 3HAHUS U YyYAaCTBOBATh B IPAKTHUYECKUX JENaX MO 3alUTe
OKpY>Karollen Cpebl;

BBIPAXKaTh CBOE OTHOILICHUE K MPUPOJIE Ye€pe3 PUCYHKH, COUMHEHUS], MOJIENN, TPOEKTHHIC
paboTHI.

Pa3zBuTne MoTHMBaIMU K OBJIQJCHUIO KYJIbTYpPOW AKTUBHOI'O HMCIOJIb30BaHUS CIOBaped U
JPYTUX TMTOMCKOBBIX CHUCTEM.

OOyJaromuiicss CMOXKET:

OTIpEIETISATH HEOOXOAMMBIE KITFOUEBBIE TIOMCKOBBIE CIIOBA U 3aIIPOCHI;

OCYIIIECTBISTH B3aUMOICHCTBUE C IJICKTPOHHBIMU MTOMCKOBBIMH CUCTEMAaMH, CIIOBAPSIMHU;
(dbopMupOBaTH MHOKECTBEHHYIO BEIOOPKY U3 MOMCKOBBIX HCTOYHUKOB /17151 00K THBU3AINH
PE3yNbTAaTOB MOUCKA;

COOTHOCHUTH TIOJTyYEHHbBIE PE3YyIbTAaThl IOMCKA CO CBOEH NEATEIbHOCTBIO.

KommyHnukatususbie YY /|

1.

YMeHue opraHu3oBbIBaTH Y4eOHOE COTPYJHUYECTBO U COBMECTHYIO JAESITEIBHOCTb C
VUHUTEIEM W CBEpCTHUKAaMHU; paboTaTh WHIWBHUIYaTbHO W B TPYIIE: HAXOJUTh OOIIee
pelieHre U pa3peniaTb KOHQIUKTHI HA OCHOBE COTJIACOBaHUS MO3UIMHM U y4€éTa HUHTEPECOB;
(bopMyIupoBaTh, ApTyMEHTHPOBATHh U OTCTAUBATh CBOE MHEHHE.

OOy4Jaromuiicss CMOXKET:

OTIpEEIISATH BO3MOXKHBIE PO B COBMECTHOM JI€ATEIBHOCTH;

UTPaTh ONpPeNeIEHHYIO POJIb B COBMECTHON JEeSITENbHOCTH;

MPUHUMATDH MO3UINI0 COOECeIHNKA, TIOHUMAs MO3ULUIO IPYroro, pa3jindaTh B €ro peyu:
MHEHHE (TOYKY 3pEHHs), JO0Ka3aTeIbCTBO (apryMeHThI), (DaKThl, THUIIOTE3bl, AKCHOMBI,
TEOpHH;

OIpeNeNIATh CBOM JCWCTBUS M JeHCTBHUA NapTHEpPA, KOTOpBIE CIIOCOOCTBOBAIN WIIU
MPEMSITCTBOBAIMN MPOTYKTUBHOM KOMMYHHUKAIUU;

CTPOUTH MO3UTUBHBIC OTHOILICHHS B IIpoliecce YUeOHON 1 TO3HABATEIbHON eI TEIbHOCTH;
KOPPEKTHO U apryMEHTHPOBAHHO OTCTAaMBaTh CBOIO TOUKY 3pEHHS, B JAMCKYCCUU YMETb
BBIIBUTATh KOHTPApryMEHTHI, Mepepa3upoBaTh CBOIO MBICTHL (BIaJeHUE MEXaHU3MOM
SKBUBAJICHTHBIX 3aMEH);

KPUTHYECKH OTHOCHTBCS K COOCTBEHHOMY MHEHHUIO, C JOCTOMHCTBOM MPH3HABATh
OIMOOYHOCTh CBOETO MHEHHS (€CJIM OHO TaKOBO) M KOPPEKTUPOBATH €T0;

npeaiaraTh AlbTEPHATUBHOE PEIICHHE B KOH(PIUKTHON CHTYaIlUH;

BBIJICTISITH OOIIIYIO TOYKY 3pEHUS B IUCKYCCHUM;

JIOTOBApUBATHCS O MPABUIIAX M BOIPOCAX JIJIsl 00CYKICHUS B COOTBETCTBUU C TIOCTABICHHON
nepes rpymnmnou 3agaveit;

OpraHW30BBIBATh Y4YeOHOE B3aUMOJCUCTBHE B Tpynme (OmpeaensTbh OOIIHue IeNu,
pactpeensaTh POy, T0TOBAPUBATHCS IPYT C IPYTOM U T. 11.);

yCTpaHATh B paMKax JUaJora pa3pbiBBl B KOMMYHHUKAIMH, OOYCIOBICHHBIC
HETIOHUMAaHUEM/HENPHUATHEM CO CTOPOHBI COOECeTHMKA 3a1aun, (POPMBI WIIH COJEPIKAHMS
Jyanora.

YMeHHe OCO3HAHHO UCIOJNb30BaTh pEUeBbIE CPEACTBA B COOTBETCTBUU C 3ajayei
KOMMYHHKAITUU JIJIsl BBIPAKEHUS CBOMX YYBCTB, MBICJICH M MOTPEOHOCTEH ISt



TJTAHUPOBAHUSA U PETYISILIMY CBOEH JIeATEIbHOCTH; BIIaJICHUE YCTHOM U MHCbMEHHOM pPeyblo,
MOHOJIOTHYECKOM KOHTEKCTHOM pEUblo.

OO0yuaromuiicsi CMOXKET:

OIPCACIIATh 3a/la1y KOMMYHHUKAIIUU U B COOTBETCTBUU C Heu OT6HpaTb PCUYCBLIC CPCACTBA,
OoTOMpAaTh M HCIOJIb30BaTh PEUEBbIE CPEACTBA B IMPOLlecCe KOMMYHUKAIMU C APYTUMU
JIIOJIBMH (ZIMAJIOT B TIape, B MAJIOHM TPyMIE U T. 11.);

MPEACTABIIATh B YCTHOM WMJIM MUCHhMEHHON (opMe pa3BEPHYTHIN TUTAH COOCTBEHHOM
ACATCIIbHOCTH,

COGJIIO,Z[aTB HOPMBI Hy6JIH‘-IHOI>i pcyuu, pEerilaMCHT B MOHOJIOI'C U TUCKYCCUU B COOTBECTCTBUU
C KOMMYHUKATUBHOM 3a71a4eii;

BBICKa3bIBaTh 1 OOOCHOBBIBATH MHEHHE (CYXJIEHHUE) U 3alpalluBaTh MHEHHE MapTHEPA B
pamKax Iuanora;

MIPUHUMATD PEIllIEHUE B XOJI€ IMajiora U COrJIacOBBIBATh €0 C COOECETHUKOM;

CO3/1aBaTh MHCbMEHHbIE KIUIIMPOBAHHBIE U OPUTHHAIIBHBIE TEKCTHI C HCIOJIb30BAaHUEM
HEOOXOIMMBIX PEUYEBBIX CPEJICTB;

UCIIOJIb30BaTh BEpOANbHBIE CPENICTBA (CPEACTBA JIOTHUECKON CBSI3W) ISl BBIICTICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

HCIOJIb30BaTh HeBepOaIbHbIE CPEJCTBA WM HATJISJHbIE MaTepuabl, IOJrOTOBIEHHbIE/
0TOOpaHHBIE NIOJT PYKOBOJICTBOM YUHUTEIIS;

JcJaaTb OL[GHO‘-IHBIﬁ BBIBOJ O JOCTUXKCHHUH ICJIN KOMMYHHUKAIIUU HCIIOCPCACTBCHHO ITOCJIC
3aBCPUICHUS KOMMYHUKATHUBHOTO KOHTAKTa U OGOCHOBBIBaTB €ro.

®opMupoBaHUE U Pa3BUTHE KOMIETEHTHOCTH B 00JACTH MCHOJIB30BaHUS MH(POPMALIMOH-
HO-KOMMYHHUKAIIMOHHBIX TexHoyorui (manee — UKT).

OOyJaromuiicss CMOXKeET:

1[eJICHANPaBICHHO UCKATh U UCI0JIb30BaTh NH(GOPMAIIMOHHBIE PECYPCHI, HEOOXOIUMBIE JIJIS
perieHust yueOHbIX U MPAKTUUECKHX 3314, ¢ moMonisto cpeacts UKT;

BBIOHpATh, CTPOUTD U UCIIOJIB30BATh aIKBATHYIO0 MH(POPMAIIIOHHYIO MOJIENb JIJIS IepeIavu
CBOUX MBICIICH CpeICTBAaMM €CTECTBEHHBIX M (DOPMANIbHBIX SI3BIKOB B COOTBETCTBUH C
YCIIOBUSIMU KOMMYHUKAIINH;

BBIIETISAITE MH(OPMALIMOHHBINA acleKkT 3a/1ayH, ONepHUpOBaTh JAHHBIMHU, HUCIOIb30BaTh MO-
JIeNIb PEILICHNUs 3a]aun;

UCTOJIb30BAaTh KOMIIBIOTEPHbIE TEXHOJIOTUM (BKJOYass BHIOOp aJEKBATHBIX 3ajade
MHCTPYMEHTAJIBHBIX IPOrPAaMMHO-ANINAPATHBIX CPEACTB M CEPBUCOB) JJs PELICHUs
MH(OPMALIMOHHBIX M KOMMYHUKAIIMOHHBIX y4eOHBIX 3ajjady, B TOM YHCJE: BBIYUCICHUE,
HanKcaHue MMMceM, COUMHEHUH, TOKIIaZoB, peepaToB, CO3JaHIe MPE3CHTAINHA U JIp.;
MCIO0JIb30BaTh NHPOPMAIUIO C YUETOM 3TUYECKUX U TIPABOBBIX HOPM;

co3zaBaTh MH()OPMAIIMOHHbIE PECYPChI PA3HOT'O TUIIA U JUISl pa3HBIX ayTUTOPUIA, COOTI0IATh
MH(GOPMALIMOHHYIO TUTHEHY U MTpaBUiIa HH(POPMAIIMOHHON 0€30MacHOCTH.

IIpenmeTHbIMU pe3yJbTaTaMmu 00y4eHusi pusuke B 7-9 kiaccax sBJISIOTCH:

dhopMHUpOBaHKE TPEACTABICHUN O 3aKOHOMEPHOW CBS3W M IIO3HABAEMOCTH SIBJICHHM
IpUPOAbI, 00 00BEKTUBHOCTH HAYYHOT'O 3HAHMSI; O CHCTeMOooOpa3yrowieit poiau Gpuznuku s
Pa3BUTHA IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIl; HAYYHOI'O MUPOBO33PEHUS
KaK pe3yibTara HM3y4eHUS OCHOB CTPOEHUS MaTepuud W (YHIaMEHTAIBHBIX 3aKOHOB
(737047

3HAHUA O MPUPOJE BaKHEUIINX (PU3NUECKUX SBICHUI OKPYKAIOIIEro MUpa U MOHUMaHUE
cMbIcia PU3NIECKIX 3aKOHOB, PACKPBIBAIOIINX CBSI3b U3YYCHHBIX SBICHUI;
(dbopMUpOBaHHE TEPBOHAYAIBHBIX MPEACTABICHUN O (DU3MUECKON CYIIHOCTH SIBICHUI
MPUPOJIbI (MEXaHMYECKUX, TEIUIOBBIX, AJIEKTPOMATHUTHBIX U KBAaHTOBBIX), BUJAaX MaTEpUU
(BEImeCTBO MW TOJIE€), MBIKCHHHM KaK CIOCOO€ CYIIECTBOBAHUS MAaTEpPUHU; YCBOCHHUE



OCHOBHBIX HJ€Ml MEXaHUKH, AaTOMHO-MOJIEKYJISPHOTO YYEHHsI O CTPOEHUHU BEIIECTBa,
3JIEMEHTOB JJIEKTPOIMHAMUKH M KBAHTOBOU (DM3UKU; OBJIa/IEHNE TOHITHIHBIM amlmapaToM
Y CUMBOJIMYECKUM SI3bIKOM (PU3UKH;

® yYMEHHS MOJb30BaThCS METOJAMHU HAYYHOTO UCCIIEIOBAHUS SBICHUIN TIPUPOIBI, TPOBOJAHUTH
HaAOJIO/ICHNs], TUIAHUPOBATh W BBIMONHITH JKCIIEPHUMEHTHI, 00pabaThIBaTh PE3YNIbTATHI
U3MEpEeHUl, MPEeACTaBIATh Pe3yJabTaThl W3MEPEHUN C MOMOINbIO Taldul, rpaduKoB U
dbopMyI, oOHapyKUBaTh 3aBUCHUMOCTH MEXAYy (U3MUYECKUMHU BEITUYHMHAMHU, OOBICHATH
MOJIyYEeHHBbIE pe3yJbTaThl W JeNlaTh BBIBOJBL, OLIEHUBATh T'PAHULBI IOTPEIIHOCTEH
pe3yabTaTOB U3MEPEHUN;

® yMEHHs NPUMEHATh TEOPETUUYECKUE 3HAHUS MO0 (PU3MKE HA MPAKTUKE, pelaTh (Gru3nuecKue
3aJlayy Ha IPUMEHEHUE MTOJTyYEHHBIX 3HAHUM;

® yYMCHWs U HABBIKH IPUMEHSATH TOTyYSHHBIC 3HAHUS I OOBSICHEHHSI TPUHIIUIIOB TCHCTBUS
BOKHEUIIINX TEXHUYECKUX YCTPOWCTB, (pabOThl) MAIIMH M MEXaHW3MOB, CPEICTB
MEPEBIKEHUS U CBSI3H, OBITOBBIX MPHOOPOB, MPOMBIIIICHHBIX TEXHOJIOTHUYECKUX
MPOLIECCOB, pELICHUS MPAKTUYECKUX 3aJady IOBCEIHEBHON JKW3HH, oOOecreyeHus
0€30IacHOCTH  CBOEH JKU3HH, pPALUOHAIBHOIO MPHUPOJOINONIB30BAHUS M OXPaHBI
OKpY>Kalolllel CpeJibl; BIUSAHUSA TEXHUYECKUX YCTPOMCTB Ha OKPYKAIOIIYIO CPELY;

® 0OCO3HAHHUE BO3MOXKHBIX MPUYHUH TEXHOTEHHBIX M SKOJIOTMUYECKUX KaTacTpod.

® O0CO3HaHHE HEOOXOAWMOCTH TPUMEHEHHUS MJOCTIKECHHM (U3MKM W TEXHOJOTHH JUIs
paIMOHAIBFHOTO MIPUPOAONIONB30BAHUS;

® OBJIAJICHUE OCHOBAaMH 0€30MaCHOTO MCIIOJIb30BAaHUS ECTECTBEHHBIX M HMCKYCCTBEHHBIX
ANEKTPUYECKUX W MATHUTHBIX TIOJEH, OJJIEKTPOMArHUTHBIX ¥ 3BYKOBBIX BOJIH,
€CTECTBEHHBIX U UCKYCCTBEHHBIX MOHU3UPYIOMINX U3TyYEHHUI BO H30€KaHUE UX BPEAHOTO
BO3JICHCTBUSA HA OKPY)KAIOIIYIO CPEly U OpraHU3M YeJIOBEKa;

e (opmupoBanue yoexaeHHUs B 3aKOHOMEPHOMN CBSI3U U MIO3HABAEMOCTH SIBICHUI MPHUPOJIBI,
B OOBEKTUBHOCTM HAY4YHOI'O 3HAHUS, B BBICOKOM LIEHHOCTH HAayKd B pa3BUTUU
MaTepUaIbHON U TyXOBHOU KYJIbTYpPHI JIFOACH;

® pa3BUTHE TEOPETUYECKOTO MBILIUICHUS Ha OCHOBE (POPMUPOBAHMSI YMEHUN YCTaHABINBATD
(bakThl, pa3nuyaTh MPUYMHBI U CIEACTBUS, CTPOUTH MOJEIM M BBIIBUTATh TUIOTE3bI,
OTBICKMBaTh M (HOPMYIHPOBATH [TOKA3aTEIhCTBA BHIIBHHYTBIX THIIOTE3, BHIBOJIUTH W3
HKCIIEPUMEHTAJIBHBIX (PAKTOB U TEOPETUUECKHUX MoJiesel (Pru3MuecKue 3aKOHBI;

® pa3BHUTHE YMEHHUS IJIAHHPOBATH B MOBCEAHEBHOW KU3HU CBOM JEHCTBUS C MPUMEHEHHEM
MOJTyYEHHBIX 3HAHUH 3aKOHOB MEXaHHKH, DJICKTPOIUHAMUKH, TEPMOIMHAMUKH U TETUIOBBIX
SIBIIGHUH C LIETBI0 cOepexeHHs 310POBbS;

e (opmmpoBaHHE TpEACTABICHUH O HEPALMOHATHFHOM UCTIOIB30BAHUU MIPUPOIHBIX PECYPCOB
Y SHEPIHH, 3arpsi3HEHUN OKPYKAIOLIEH Cpelbl Kak CIeICTBHE HECOBEPUICHCTBA MAIIUH U
MEXaHH3MOB.

¢ KOMMYHHUKATUBHBIE YMEHHS: JOKIQAbIBATH O pe3ylbTaTaX CBOEr0 WCCIICOBAHMSI,
y4acTBOBaTh B JUCKYCCHH, KpPaTKO W TOYHO OTBEYaTh HAa BOMPOCHI, HCIIOJIH30BAThH
CIPaBOYHYIO JUTEPATypy U APyrue UCTOUYHUKU UHPOPMAIUH.

BbINyCKHUK HAY4YUTCH:

co0oaTh MpaBuiia 0€30MaCHOCTH U OXPaHbl Tpya MpU padboTe ¢ yueOHBIM U JIaOOPaTOPHBIM
o0opyIOBaHUEM;

MOHUMATh CMBICJI OCHOBHBIX (PM3MUECKUX TEPMHHOB: (pr3nueckoe Teno, (u3ndeckoe sBICHHUE,
¢du3nveckas BeIUYNHA, €IUHUIIBI U3MEPEHHUS;

pacro3HaBaTh MpPOOJEMBI, KOTOpPbIE MOXXHO PEIIUTh NPU TMOMOMIM (PU3UYECKHX METOJIOB,;
aHAJIM3MPOBATh OTJCIIBHBIC TAITbl MPOBEJACHUS HCCICIOBAHUN W WHTEPIPETHPOBATH PE3yiIbTaThl
HaOJIIOIEHUH U ONBITOB;



CTaBUTH OIIBITHI 11O MCCIEIOBAHHUIO (M3MUYECKHUX SBICHUH MM (U3UUECKUX CBOWCTB Ten Oe3
WCTOJb30BaHUS MPSAMBIX H3MEPEHUH; mpu 3ToM (OpMYIHpPOBaTh MpodieMy/3agady y4eOHOro
HKCHEPUMEHTa; COOMpPATh YCTAHOBKY M3 IPEIUIOKEHHOTO0 00OpYHOBaHMS;, NMPOBOAMUTH OMBIT H
(bOpMyITHpPOBATH BEIBOBKI.

[Tpumeuanwue. [1pu mpoBeaeHnn uccnen0BaHus GU3NUECKUX SBICHUN H3MEpUTEIbHBIC TPHOOPHI
UCHOJIb3YIOTCS JIMIIb KaK JaTYUKU U3MEPEHUs (PU3NYECKUX BEIUYMH. 3allUCU NOKa3aHUN MPSIMBIX
W3MEPEHUH B 3TOM Cilydae He TpeOyeTcs.

MMOHUMATh POJIb FIKCIIEPUMEHTA B TIOJyYEHUH HAYYHOH UHOpMaIINH;

MIPOBOJIUTH MPSIMBIE H3MEPEHUSI (PU3MUECKUX BEIUYHH: BPEMs, PACCTOSIHUE, Macca Tela, 00beM,
CWJIa, TeMIiepatrypa, aTMoc(hepHoe maBlIeHHWE, BIIAXXHOCTh BO3AyXa, HANpPsDKEHUE, CUJla TOKa,
paguanmoHHBIA (OH (C UCIIOIB30BAHUEM JO3UMETPA); IIPH STOM BBHIOMPATH ONTHMAIBHBIA CTIOCO0
W3MEPEHHS U UCIIOIB30BaTh MPOCTEUIIINE METOIbI OLIEHKH MOTPEITHOCTEN U3MEPEHHUI.

[Tpumeuanue. JlroOas ydeOHass mporpamMMa JOJDKHA OOecreduBaTh OBJaJECHHE MPSIMBIMU
M3MEPEHHUSAMH BCEX NEPEUNCICHHBIX (PU3NIECKUX BEITHUIHH.

MPOBOANTH HCCIEIOBAHUE 3aBHCHUMOCTEH (U3NYECKUX BEIUYUH C HCIOIH30BAHUEM TPSIMBIX
U3MEpPEHUI: MpPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHUpPOBATH pe3yJbTaThl MOIYYECHHOU
3aBHUCHUMOCTH (PU3MUECKUX BEITUYMH B BUJE TAaOIUI] U rpaUKOB, AeTIaTh BBIBOJBI M0 pE3ysibTaTaM
UCCIIEIOBaHMUS;

MPOBOANTh KOCBEHHBIE H3MEPEHHUS (PU3NYECKMX BEIMYMH: TPU BBIMOJIHEHUH HW3MEPEHHM
co0upaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY, CIIEAys TNPEIVIOKEHHON WHCTPYKIUHU, BBIYUCISTDH
3HaYEHUE BEJIUYMHBI U aHAIM3UPOBATh MOJYUYECHHbIE PEe3yJbTaThl C YY€TOM 3a/laHHOI TOYHOCTH
W3MEpEHHUI;

aHAJIM3UPOBATh CHUTYyallud NPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, Yy3HaBaTb B HHX
MPOSIBJIEHUE U3YYEHHBIX (PU3UUECKUX SBJICHUM MM 3aKOHOMEPHOCTEH U MPUMEHSATh UMEIOIIHECS
3HAHUA JUIS UX OOBACHEHUS;

MOHUMATh MPUHIUIBI JEHCTBHUS MallliH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, YCIOBHS HX
0€301acHOTO UCIOIb30BaHUS B IOBCEAHEBHON KU3HMU;

UCIIONIb30BaTh TPU BBIMOJHEHWH YYeOHBIX 3a7ad HAYYHO-TIOMYJISPHYIO JUTEPaTypy o
(bu3NYeCKUX SIBICHUSAX, CIIPAaBOYHbIE MaTepUabl, pecypchl IHTepHeT.

BbINyCKHUK MOJYYHT BO3MOKHOCTH HAYYHUTHCS:

OCO3HABATh LIEHHOCTh HAYYHBIX UCCIICAOBAHUM, pOJIb (PU3UKH B PACIIMPEHUN MPEICTaBICHUI 00
OKpPY’KaroIllleM MUPE U €€ BKJIAJ B YJIYUIICHUE Ka4yeCTBa KU3HH;

UCTIONIB30BATh MPUEMBI TIOCTPOCHUS (U3MUECKHX MOAeTel, MOoucKa H  (HOPMYIUPOBKH
JI0Ka3aTeNbCTB BBIABUHYTHIX THIOTE3 W TEOPETUYECKHX BBIBOJOB HAa OCHOBE SMIIMPUYECKU
YCTaHOBJICHHBIX (DAKTOB;

CpPaBHUBaThb TOYHOCTb W3MEPEHUs (PU3NYECKMX BEIWYMH [0 BEJIWYMHE UX OTHOCUTEIBHOH
IIOTPELIHOCTH IIPU NPOBEACHUU IIPSIMBIX U3MEPEHUN;



CaMOCTOSATENILHO MPOBOANTH KOCBEHHBIE M3MEPEHUS M UCCIIEIOBAHUS (PU3NYIECKUX BEIHUYHH C
WCTOJIB30BAHUEM PA3JIMYHBIX CIIOCOOOB M3MEpeHUs: (U3NYECKUX BEJIMYMH, BBIOMpPATh CpPEICTBA
U3MEPEHUsT C YYeTOM HEOOXOAMMOH TOYHOCTH H3MEpeHHMH, OOOCHOBBIBATH BBHIOOp crmoco0a
MU3MEpEeHHUS, aJICKBaTHOTO OCTABIICHHON 33/1a4e, IIPOBOIUTH OIIEHKY JJOCTOBEPHOCTH ITOIYyYEHHBIX
PE3yIbTaTOB;

BOCIIPUHUMATH WH(POPMALHIO (PU3UIECKOTO COACPKAHUS B HAYUHO-TIOMYJIAPHON JTUTEpaType U
CpeIcTBaX MaccoBOW MH(OpPMAIMM, KPUTHYECKH OLEHUBAaTh TMOJYyYEHHYIO HH(OpMAIHIO,
aHaAJIM3HPYs ee collep KaHKe U JaHHbIEe 00 UCTOUYHMKE HH(OpMaLny;

CO03/1aBaTh COOCTBEHHBIC TUCHbMEHHBIC U YCTHBIE COOOIICHUS O (U3NYECKUX SBJICHHSIX HA OCHOBE
HECKOJIbKUX HMCTOYHUKOB MH(OpPMAaIUU, COMPOBOXKIATh BBICTYIUIEHUE NpE3eHTAlUeN, YIUThIBas
0COOCHHOCTH ayAUTOPHH CBEPCTHUKOB.

Mexannueckue siBJeHUs
BbInyCKHUK HAYYUTCH:

pacrno3HaBaTh MEXaHUYECKUE SIBIICHUS U OOBSICHITh HA OCHOBE UMEIOIIUXCSI 3HAHUN OCHOBHBIE
CBOMCTBA WJIM YCJIOBUS MPOTEKAHUS ATHX SBJICHUN: paBHOMEPHOE M HEPAaBHOMEPHOE ABUKEHHUE,
PaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSIMOJIUHEIHOE JBUKEHHUE, OTHOCUTEIBHOCTh MEXAaHUYECKOTO
IBUKEHMS, CBOOOJHOE TMaJIeHUEe Tell, PaBHOMEPHOE [BI)KEHHE II0 OKPYKHOCTH, WHEPIUS,
B3aMMOJIEHCTBUE TN, PEaKTUBHOE JBI)KEHUE, NIepelada JaBJICHUs TBEPIIMU TEIaMU, KUIKOCTSIMU
W ra3amu, atMoc(epHOe [HaBleHWE, TUIABaHWE TEJ, PAaBHOBECHE TBEPABIX Tell, HMEIOIIUX
3aKpEIICHHYIO OCh BpAIICHHsI, KOJIeOaTeIbHOE IBUKECHIE, PE30HAHC, BOTHOBOE JIBIKEHUE (3BYK);

OIMUCBbIBATh U3YYCHHBLIC CBOIICTBA TEJI M MEXaHUYECKHUE SABJICHHA, HUCIOJb3Yyd (1)I/I3I/I‘ICCKI/IG
BEJIMYMHBI: MYyTh, IEpPEMEIlEeHUEe, CKOPOCTh, YCKOpPEHHE, IMepuoj oOpalleHus, macca Tena,
IJIOTHOCTH BEIECTBA, cuiia (CUiia TSKECTH, CUJIa YIPYTOCTH, CHUJIa TPEHUs), 1aBJICHUE, UMITYJIbC
Tena, KMHETUYecKas SHeprus, MOTEHIMallbHAs SHEPrus, MexXxaHudeckas paboTa, MexaHHYecKas
MotrHocTh, KIT/[ mpu coBepiieHnu paboThl C MCIOJIB30BAaHUEM IMPOCTOTO MEXaHU3Ma, CHJIa TPEHUS,
aMIUIUTYy1a, IEPUOJ U YacToTa KosieOaHUil, IJIMHA BOJHBI U CKOPOCTh €€ paclpOCTpaHEHUs; MpU
OIMMMCAHUU TTPABHUJIBHO TPAKTOBATb (bHBH‘-I@CKI/Iﬁ CMBICJT UCTTOJIB3YCMbBIX BCIUYNH, UX 0603Ha‘ICHI/I$I
U CAWHUILBI UBMCPCHHUA, HAXOAUTHb (bOpMy.]'IBI, CBA3BIBAIOIIUC JAHHYIO (1)I/I3I/I‘ICCKYIO BCJIIMYHHY C
APYIruMHU BCIIMUWMHAMU, BBIYUCIIATH 3HAYCHUC (bHBH‘-IGCKOfI BCIIMYHHBI;

AHAJIU3UPOBATH CBOIICTBa TCJI, MCXAaHNUYCCKUC ABJICHHUA U IPOLCCCHI, UCIOJb3YyHd (1)I/IBI/I‘ICCKI/IC
3aKOHBI: 3aKOH COXPaHEeHUsI SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHHUS, TPUHLIUII CYTIEPIO3ULIUU CHIT
(maxoxnaeHue paBHomercTByromeid cuibl), I, II u III 3axkonsr HeroToHa, 3aKOH CcoxXpaHEHUS
uMITyJbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena; Mpu 3TOM Pa3ivyaTh CIOBECHYIO
(GhOpMyIIUPOBKY 3aKOHA M €70 MAaTEMaTHIECKOE BEIPAKEHUE;

pa3ianyaTh OCHOBHBIE MpPHU3HAKW HM3YYEHHBIX (U3UYECKUX MOJENeil: MarepualibHas TOYKa,
MHEepLHATIbHAs CUCTEMAa OTCUETA,

pemaTth 3aJadd, MCIOJb3ys (U3NUECKHUEe 3aKOHbI (3aKOH COXPAHEHUS DSHEPruM, 3aKOH
BCEMHUPHOI'O TATOTeHMs, NpuHuun cyneprnosumuu cwi, I, II m III 3axoner Herorona, 3axoH
COXpaHEHUs UMITYJbca, 3aKoH ['yka, 3akoH [lackamns, 3akoH Apxumesa) u GopMyJIbl, CBA3BIBAIOIINE
¢usnveckue BeNIWYMHBI (IIyTh, CKOPOCTh, YCKOpEHHE, Macca Tela, IJIOTHOCTh BEIIeCTBa, CHIIA,



JaBJICHUE, UMITYJIbC TeJla, KHHETHYeCKasi SHepIHsl, MOTEeHIMabHAs SHEPrus, MeXxaHuueckas padoTa,
MexaHudeckas MomHoctb, KIT/[ mpoctoro Mexanusma, cuia TPEeHUsS! CKOJIbXEHHs, Ko3dduiuent
TPeHHs, aMIUTUTYyAa, T[epHOoJ, M 4YacToTa KojeOaHWi, JAIMHA BOJMHBI U CKOPOCTh €€
pacrnpocTpaHeHus): Ha OCHOBE aHaJM3a YCJIOBHUS 3aJa4uy 3alKChIBaTh KPATKOE YCIOBUE, BBIIEISATh
(bu3nyecKkre BeIMUNHBI, 3aKOHBI U (HOPMYIIbl, HEOOXOIUMBIE JIsl €€ PEIICHUs, TPOBOAUTH PaCUeThl
1 OLIEHUBATh PEAbHOCTD MOJIYYEHHOTO 3HaYeHHsI (PU3HUECKOMN BEIMYNHBI.

BBIHYCKHI/IK IMOJYYMT BOSMOKHOCTD HAYYUTHCHA:

MCIOJIb30BaTh 3HAHUS O MEXAHHYECKUX SIBIICHUSX B TMOBCEIHEBHOW >KM3HU JUISI OOECTICUCHUs
0€30MacHOCTH MpU OOpalleHUH ¢ MPUOOpaMH M TEXHUYECKUMHU YCTPOMCTBAMH, JUISI COXPaHEHUs
3I0pOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHUECKOTO MOBEJCHHS B OKpYXarolle cpene; MpUBOAUTDH
MpUMEpHl MPAKTUYECKOTO HCMOIb30BaHUS (U3MUYECKUX 3HAHUH O MEXAaHHMYECKHX SBJICHUSX H
¢bu3NUecKux 3aKOHaX; MPUMEPhl HCIOIb30BAaHUS BO300HOBISIEMBIX HCTOYHUKOB 3SHEPTHUU;
AKOJIOTUYECKUX MOCIIEICTBUM UCCIEAOBAHUS KOCMUYECKOTO MPOCTPAHCTB;

pasnuyaTth IpaHHUIbl NPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, IMOHMMATh BCEOOLIUI Xapakrep
(GyHIAMEHTAJIBHBIX 3aKOHOB (3aKOH COXPAHEHHMS MEXaHMYECKOW SHEpruH, 3aKOH COXPAHEHUS
UMIIYyJIbCa, 3aKOH BCEMUPHOI'O TATOTEHUS) U OTPAaHUYEHHOCTh HUCIOJIb30BAHUS YACTHBIX 3aKOHOB
(3akoH ['yka, Apxumena u ap.);

HAXOJUTh aJIEKBaTHYIO MIPEJIOKEHHON 3a/1aue (PU3NIECcKyl0 MOJIelb, pa3peniaTh npodaemMy Kak
Ha OCHOBE MMEIOIINXCS 3HaHUN IO MEXaHHUKE C UCIIOJIb30BAaHUEM MaTEMaTHUECKOro anmnapara, Tak
Y TIpU TOMOIIN METO/I0B OLIEHKH.

TensioBbie ABJICHU S
BbInyCKHUK HAYYHUTCS

pacrno3HaBaTh TEIUIOBbIE SIBICHUS U OOBACHATH Ha 0aze HMEIOIIUXCS 3HAaHUM OCHOBHBIE
CBOMCTBA MM YCJOBHSI MPOTEKAHUS ATUX SBICHUM: auddysus, u3MeHeHHe oO0beMa Tel IMpHU
HarpeBaHuu (OXJTKICHHUH), OOJBIIAs CKUMAEMOCTh Ta30B, Mallas CKUMAEMOCTh KUAKOCTEH U
TBEPABIX TEJ; TEIIOBOE PAaBHOBECHE, UCIIAPECHHME, KOHJCHCALMS, IUJIABJICHHUE, KPUCTAJUIM3ALMs,
KHUIICHHE, BIAXXHOCTh BO31yXa, pa3JIMYHBbIE CIOCOOBI TeIJIonepeaayu (TEeIIOmpPOBOIHOCTD,
KOHBEKILIUS, U3TYYEHUE), arpEraTHble COCTOSIHUS BEUIECTBA, MOTJIOIICHUE SHEPTUHU IPU UCTIAPEHUN
KUJIKOCTU W BBIICIICHUE €€ MPH KOHJACHCALMHU Mapa, 3aBUCUMOCTb TEMIEPATypbl KHUIIEHUS OT
JABJICHUS;

OIMCBIBATh U3YyUECHHBIE CBOMCTBA TEJ U TEIUIOBBIE SIBIECHUS, UCIOIb3Ys (PU3UUECKIE BETUUUHBIL:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSA JHEPIUs, TEMIIEPATypa, YAElbHasA TEIJIOEMKOCTh BEILECTBA,
yllenbHas TEIUI0Ta IUIaBICHMS, yeIbHas TeIIoTa IapooOpa3oBaHus, yelbHas TENJI0Ta CrOpaHHs
TOITNBA, KO3()(UIIMEHT MONIE3HOTO ACUCTBUS TEIIOBOTO JBUTATEIS; NMPH ONMUCAHUM MPABUIIBHO
TPAKTOBAaTh (PM3UUECKUI CMBICI UCTIOIb3yEMBIX BEJIMUMH, UX 0003HAUECHUS U €AUHHIIBI U3MEPEHUS,
HAXOAUTh (OPMYIIbI, CBS3BIBAIONINE NAHHYIO (PU3MYECKYIO BEIMYUHY C APYIMMU BEIHMUYMHAMH,
BBIUUCIIATH 3HaUCHHE (PU3NYECKON BETMUHHBI,

AHAJIU3UPOBATH CBOMCTBA TCJI, TCIUJIOBLIC SBJICHUA W MPOLUCCCHI, HCIOJIB3YyA OCHOBHBIC
IMMOJIOKCHHU A AaTOMHO-MOJICKYJIAPHOT'O YUCHUS O CTPOCHNU BCIICCTBA U 3dKOH COXPAaHCHUS SHCPIrUH;



pa3nanyaTh OCHOBHBIE MPU3HAKHU U3YYEHHBIX (PU3NUECKUX MOJIENEeH CTPOEHUS I'a30B, KUAKOCTEN
Y TBEPJBIX TEIL;

MPUBOJIUTh TPUMEPHl MPAKTUYECKOTO HCIIOJIb30BAHUS (PU3NYECKUX 3HAHUA O TEIJIOBBIX
SIBIICHUSX;

peliaTh 3a/1a4m, UCIOIb3ysl 3aKOH COXPAaHEHHS YHEPTHH B TEIUIOBBIX IMpoleccax u (GOpMYIIbI,
CBSI3bIBAIONME (PU3MYECKUE BEIWYMHBI (KOJMYECTBO TEIUIOTHI, TeMIepaTypa, YyAelbHas
TEIJIOEMKOCTh BEIIeCTBa, yAeJIbHAas TEIUIOTa IUIaBJIEHUS, yJelbHas TEIJIoTa MapooOpa3oBaHus,
yZenabHas TeIIoTa CropaHus TOIINBA, KOA(PGUIIUEHT MOJIE3HOTO JEHCTBHS TEMJI0BOIO ABUTATEN):
Ha OCHOBE aHaliM3a YCJIOBUS 3aJaud 3alMChIBaTh KPAaTKOE YCIOBUE, BBIACNIATH (HU3MUECKHE
BEJIMYUHBI, 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIE ISl €€ pelIeHHs], TPOBOAUTH PacueThl U OIICHUBATh
PEATbHOCTH MOTYYCHHOTO 3HAUEHUST (PU3NUECKON BETHUMHBI.

BBIHYCKHI/IK MMOJYYMT BO3MOKHOCTD HAYYMTHCH:

UCIOJIb30BaTh 3HAHUSA O TEIUIOBBIX SIBIICHUSX B IOBCEAHEBHOW KH3HU HJs OOecreueHus
0€30MacHOCTH MpU OOpalleHUH ¢ MPUOOpPAMH M TEXHUYECKHUMH YCTPONWCTBAMU, AJII COXpaHEHUS
3I0pOBbs M COOJIIOJICHUSI HOPM IKOJIOTUYECKOTO MOBEACHUSI B OKpY)KAIOIIEH cpefie; MPUBOIUTH
MIPUMEPHI IKOJIOTUYECKUX TOCTIEACTBUM pabOThl ABUTATEIeH BHYTPEHHETO CrOpaHusl, TEIIOBBIX U
TUAPOIIICKTPOCTAHLIHM;

pa3nuyath TPaHWIBI MPUMEHUMOCTH (H3UYECKUX 3aKOHOB, MOHMMATh BCEOOIIMH XapakTep
dbyHIaMEHTANBHBIX (U3HMUECKUX 3aKOHOB (3aKOH COXPaHEHMsI SHEPTUH B TEIUIOBBIX IMPOIIECCax) U
OTPaHUYECHHOCTH MCIIOJIB30BAHUS YaCTHBIX 3aKOHOB;

HAXOJUTh aJIeKBaTHYIO MIPEJIOKEHHON 3a/1aue (PU3NUECKYI0 MOJIENh, pa3peliaTh npolaeMy Kak
Ha OCHOBE HMEIOIIUXCS 3HAHMNA O TEIUIOBBIX SIBJICHUSIX C HCIOJIb30BAHHEM MaTeMaTH4YeCKOTrO
amnmapara, TaKk 1 [pH MOMOIIY METOJO0B OLEHKH.

JJIeKTPHYeCKHe H MATHUTHBIE SIBJICHUS
BbINyCKHHUK HAY4YUTCS:

pacro3HaBaTh AJIEKTPOMArHUTHBIC SIBJICHUS M OOBSICHATH HAa OCHOBE MMEIOUIMXCS 3HAHUUN
OCHOBHBIE CBOMCTBA WM YCJIIOBHS IPOTEKAHUS YTHUX SIBICHUN: JIEKTPU3ALNA TEJI, B3AUMOACUCTBHE
3aps/ioB, OJEKTPUYECKUH TOK W ero JeiictBus (TEIIOBOE, XHMMHUYECKOE, MAarHuTHOE),
B3alMOJICIICTBME MarHUTOB, 3JIEKTPOMAarHUTHAas WHIYKLIMs, JEHCTBME MAarHUTHOIO MOJS Ha
IIPOBOJAHMK C TOKOM M Ha ABIKYILYIOCS 3apsSKEHHYIO YaCTHIY, JEHCTBUE SJIEKTPUUECKOTO OIS Ha
3apSOKEHHYIO0 YacTHUIly, 3JIEKTPOMATHUTHBIE BOJHBI, MPSMOJIMHEHHOE pPACIPOCTPAHEHUE CBETA,
OTpa)kKCHUE U MPEJIOMIIEHUE CBETA, IUCIIEPCHS CBETA.

COCTaBJISITh CXEMBI AJIEKTPUUYECKUX IIeTIeH C MOC/Ie0BATEIbHBIM U AapAJUIETbHBIM COSIMHEHHEM
3JIEMEHTOB, pa3iinyasi yCJIOBHbIE 0003HAYEHHSI JIEMEHTOB JIEKTPUUECKUX Ienell (MCTOYHUK TOKa,
KJIIOU, PE3UCTOP, PEOCTAT, JJaMII0YKa, aMIIEPMETP, BOJIbTMETD).

UCITIOJIb30BAaTh ONTHYECKUE CXEMBI I TIOCTPOCHHUS H300paKCHHWH B IUIOCKOM 3€pKalie U
coOuparoie JuH3e.



OIUCBIBATh U3yYEHHbIE CBOMCTBA TENl U JIEKTPOMATHUTHBIE ABJICHMS, UCIONb3Ysl QU3NYECKHE
BEJIMYUHBL: JJICKTPUYECKUN 3apsil, CUJA TOKA, DJIEKTPUYECKOE HAMPSKEHHUE, JIEKTPUYECKOE
COIIPOTUBIICHUE, YIEIBHOE

COIPOTHUBIICHUE BEIIECTBA, Pab0Ta SMEKTPHUUECKOTO TMOJISL, MOIIHOCTh TOKA, (DOKYCHOE PacCTOsSTHUE
Y ONTHYECKas CUJIa JIUH3bI, CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JIJIMHA BOJHBI U 4YaCTOTA CBETA; PU
OMHCAaHWUU BEPHO TPAKTOBATh ()M3MUECKUN CMBICI HCIOJIb3YEMbIX BEIWYHH, UX O0O3HAUEHUs U
€IMHULIBI MU3MEPEHHUS; HAaXOAUTh (OPMYJbl, CBS3BIBAIOLIUE JAaHHYIO (U3UYECKYIO BEJIUYUHY C
JOPYTUMU BETUYUHAMHU.

AHAJIU3UPOBATDH CBOMCTBA TCJI, OJICKTPOMArnuTHBIC SABJICHUA W MPOLCCChI, HUCIOJIb3Yys
(bu3nyecKkre 3aKOHBI: 3aKOH COXPAHEHMsI IEKTPUUYECKOro 3apsaaa, 3akoH OMa Ijisl yyacTka LIeTH,
3akoH J[>xoyins-JIeHna, 3aKkoH NpSIMOJIMHEHHOTO pacpOCTPAHEHUS CBETA, 3aKOH OTPAXKEHHUSI CBETA,
3aKOH NPEJIOMJICHUS CBETa; MPU 3TOM pa3iuyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHa U €ro
MaTeMaTHYeCKOe BhIpaKEHHUE.

NPUBOJIUTh  NPUMEPbl  NPAKTHUECKOTO  HCMOJIb30BaHUS  (U3WYECKUX  3HAHUA O
ANEKTPOMArHUTHBIX SIBJICHHSIX

peliaTth 3a7a49u, UCIONIb3ys (PU3HUecKHe 3aKOHBI (3akoH OMa JIJis y4acTKa [enu, 3aKoH JKoyis-
JleHma, 3aKkOH TPSIMOJMHEHHOTO pAacCHpOCTPAHEHUSI CBETa, 3aKOH OTPAKCHUS CBETa, 3aKOH
nmpenoMyieHuss cBeTa) u  GOpMysbl, CBs3bIBaIONIME (U3NUYECKHEe BETWYUMHBI (CHJIa TOKa,
ANEKTPUYECKOE HAMPSHKEHUE, DIEKTPUYECKOE COMPOTHBIICHHE, YAEIHbHOE COMPOTHUBICHUE
BelecTBa, paboTa AIEKTPUIECKOTO OIS, MOITHOCTh TOKA, (JOKYCHOE PACCTOSIHHE W ONTHYECKAsS
CHJIa JIMH3bI, CKOPOCTD 3JICKTPOMAIrHUTHBIX BOJIH, JJIMHA BOJIHBI U 4aCTOTAa CBCTA, q)OpMy.HBI pacucTa
QJICKTPHUYCCKOI'0 CONPOTHUBJICHUA IIPU IMOCJICAOBATCIBHOM W IAPAJUICIbHOM COCIAWMHCHUU
MIPOBOJTHUKOB): Ha OCHOBE aHAJIM3a YCJIOBHS 3aJaud 3allMChIBATh KPATKOE YCIIOBHE, BBIICIATH
bu3nvecKne BEIIMIUHBI, 3aKOHBI ¥ (POPMYITBI, HEOOXOAUMBIC JIJISl €€ PEHICHUs, IIPOBOAUTH PACUEThI
Y OIIEHUBATh PEATBHOCTb MOTYYCHHOTO 3HAUCHUS (PU3NIECKON BETMUNHBIL.

BBIHYCKHI/IK IMOJYYMT BO3MOKHOCTb HAYYUTHCHA:

UCTOJB30BaTh 3HAHWS 00 DIIEKTPOMArHUTHBIX SIBICHUSAX B TMTOBCEJHCBHON JKWU3HU IS
obecrieueHrs O€30MaCHOCTH MPU OOpaIIeHUU C MPUOOPaMH U TEXHUYECKUMHU yCTPOMCTBAMH, JJIS
COXPAHEHHUS 3I0POBbSI I COOJIIO/ICHUSI HOPM SKOJIOTHUECKOTO MOBEACHUS B OKpPYKAIOIIEH cpene;
MNPUBOJUTHL NPUMCPBI BIUAHUA 3JICKTPOMAIrHUTHBIX HBHy‘IGHHﬁ Ha JXUBBIC OpTraHU3MBbI;

pasnuyath TPaHUIBl MPUMEHUMOCTH (U3NYECKUX 3aKOHOB, MOHMMATh BCEOOLIUI XapakTep
(GyHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXPAaHEHHUS BJIEKTPUUECKOTO 3apsia) U OrpaHUYEHHOCTh
WCII0Ib30BaHUSI YaCTHBIX 3aKOHOB (3akoH OMa /115 yuacTka 1en#, 3akoH /Dxoyns-Jlenua u ap.);

UCMOJb30BAaTh MPHEMBI TOCTPOCHUS (U3MYECKUX Mojenel, Moucka u (HopMyTupoBKU
JOKa3aTeJIbCTB BBIIBUHYTBIX THIIOTE3 M TEOPETHYECKUX BBIBOJOB HAa OCHOBE JMIIMPUYECKU
YCTaHOBJICHHBIX (DAaKTOB;

HAXO/UTh aJIEKBaTHYIO MIPEUIOKEHHON 3a7aue (PU3NUECKYI0 MOJIETb, pa3peniaTtb mpodaemMy Kak
Ha OCHOBE HMEIONIMXCS 3HAaHMM 00 DSJIEKTPOMAarHUTHBIX SBJICHUAX C HCIOJIb30BAaHUEM
MaTEMaTHYECKOI0 anmnapara, Tak 1 IIpyu MOMOIIY METOI0B OLICHKH.



KBanroBbie sIBJIEeHHSA
BhInyCKHUK HAYYHTCH:

pacrmo3HaBaTh KBAaHTOBBIC SIBIICHUS U OOBSCHSATH HA OCHOBE HMMEIOIIWXCS 3HAHWUH OCHOBHBIC
CBOMCTBA WJIM YCIOBHUS TMPOTEKAHUS JTUX SBJICHUW: ECTECTBEHHAass W HMCKYCCTBEHHas
PaaMoOaKTUBHOCTb, O, 3- U Y-U3TyUYEeHHs], BOSHUKHOBEHHUE JTMHEHYATOr0 CIIEKTPa U3IYyUCHHS aTOMA;

OIMCHIBATh M3YYCHHBIC KBAHTOBBIC SIBJICHHS, HCIOJIb3YS (PU3MUECKHE BEIHMYMHBL MacCcOBOE
YHCII0, 3apAJ0BOE YHUCIIO, MEPUOJ MOypacmana, sHeprus (OTOHOB; MPHU ONMHMCAHUH IPABHIBHO
TPaKTOBATh (PU3UUYECKHIM CMBICI HCIOIB3YEMbIX BEIMUMH, UX 0003HAYEHUS U €IUHUIIBI U3MEPEHUS;
HaXOJIUTh (OPMYJIBL, CBS3bIBAIOIINE JaHHYIO (U3HUECKYIO0 BEJIMYMHY C APYTMMHU BEITUYMHAMH,
BBIUUCIIATH 3HAaUeHUE (PU3MUECKOI BETUUNHBL;

aHAJIM3UPOBATh KBAHTOBBIC SIBJICHHS, WCIOJIB3Yysd (DU3MUECKHE 3aKOHBI M IOCTYJIAThl: 3aKOH
COXpaAHEHUS SHEPTUU, 3aKOH COXPAHECHMS DIIEKTPUUYECKOTO 3aps/ia, 3aKOH COXPAHEHUsI MAaCCOBOTO
q1clia, 3aKOHOMEPHOCTH U3ITy4YEHHS U MOTJIOLIEHHS CBETa aTOMOM, ITPHU ATOM pa3inyaTh CIOBECHYIO
(GbopMyIIHPOBKY 3aKOHA M €70 MAaTEMaTUYECKOE BBIPAKEHUE;

pa3iindatb OCHOBHBIC MPU3HAKU HHaHeTapHOﬁ MOJCIN aromMa, HyKJIOHHOﬁ MOACIN aTOMHOI'O
aapa;

IPUBOJIUTh IPUMEPHl IPOSABIEHUS B NPUPOJE U  IMPAKTHUYECKOTO HCIOJIb30BAHUS
PaIMOaKTUBHOCTH, AIEPHBIX U TEPMOSIACPHBIX PEAKIIUN, CIEKTPAIBHOTO aHAIN3A.

BBIHYCKHI/IK IMOJYYMT BO3MOKHOCTb HAYYUTHCHA:

MCIOJIb30BATh MOJYUYECHHBIC 3HAHUSI B TIOBCEAHEBHOM JKU3HU MPHU OOpaIleHuu ¢ npudopamu u
TEXHUYECKMMHU YCTPOHCTBAMM (CUETYMK MOHM3MPYIOUIMX YacTHUIl, AO3UMETP), ULl COXpAaHEHHUS
3JI0POBbSI U COOJIIOICHUSI HOPM SKOJIOTHYECKOT0 TIOBEICHUS B OKPYKAIOLIEH cpene;

COOTHOCHUTD S3HCPIHUIO CBA3U aTOMHBIX AACP C ,Z[Gq)eKTOM MacCChI,

NPUBOJAUTHL MPUMCEPLI BIUAHUA PAAUOAKTUBHBIX I/IBJIy‘IeHI/Iﬁ Ha KUBBIC OpraHU3Mbl; TIOHUMATb
IIPHUHIMAIT HeﬁCTBHH A03UMETPaA U pas3jindyaTh yCIIOBHA €T0 UCIIOJIB30BAHMA,

MOHUMATh JKOJOTHYECKHE TPOOJIEMbI, BO3HHKAIONIME TIPU HCIONB30BAHHUH aTOMHBIX
ANEKTPOCTAHLIMN, U MYTHU PEIICHUs 3TUX MPOoOJeM, MEePCIEeKTUBBI UCIONIb30BAHUS YIIPABISIEMOTO
TEPMOSAIEPHOTO CUHTE3A.

JJIeMeHTBI aCTPOHOMHH
BbINyCKHUK HAYYUTCH:

yKa3bIBaTh Ha3BaHUA miaHeT COJIHEUYHON CUCTEMBI; pa3indyarb OCHOBHbBIE MPU3HAKUA CYTOUYHOTO
BpaleHus 3Be31HOTO HeOa, nBrkeHus JIyHbl, COJIHIIA U TJTAaHET OTHOCUTEIIBHO 3BE3I;

IIOHUMATh Pa3JIn4Msl MEKIY METMOLICHTPUYECKON U T€OLEHTPUYECKOM CUCTEMAMU MUPA;

BBIHYCKHI/IK IMOJYYMT BO3MOKHOCTD HAYYUTHCHA:



YKa3bIBaTh OOIIME CBOMCTBA M OTJIMYMS IJIAHET 36MHOM IPYIIIBI U TUTAHET-THTAHTOB; MAJIBIX TEI
ConHeuHOH cUCTEMBI U OOJBINX IJIAHET; OJIB30BATHCS KAPTOU 3BE3AHOT0 Heba MpH HaOII0ACHUSIX
3BE3JHOI0 HeOa;

pa3nuyaTth OCHOBHBIE XapaKTEPUCTUKU 3Be3[ (pa3Mep, LIBET, TEMIIepaTypa) COOTHOCHTDH IIBET
3BE3/IbI C €€ TeMIIepaTypoH;

pa3jinvdaTth TUMOTE3LI O MPOUCXOKIACHUN CONHEYHOM CHCTEMBI.

Conep:xanue yueOHOro npeamera «®@uszuka» B 7-9 kiaccax.

7 kiace
(68 acoB, 2 yaca B HEJIENIO)
I. Beenenue (4 yaca)

[Tpenmet u MeTo1bl (PU3UKH. DKCIIEPUMEHTAIBHBIN METO H3ydeHUs pUpobl. M3mepenue
¢uznueckux BennuuH. [Torpemnocts uamepenus. O60011eHNEe pe3yIbTaTOB AKCIIEPUMEHTA.
HabntoneHnue npocTeimmx sSBIEHUH U MPOLIECCOB MPUPOABI C TTOMOIIBIO OPraHOB YyBCTB (3peHus,
cltyxa, ocsi3anust). Vcronp3oBaHue MPOCTEUIINX U3MEPUTEIBHBIX MPUOOpoB. CxemMaTuueckoe
n300pakeHUE OMBITOB. METOIbI MOTyueHUs 3HaHUuW B (pu3uke. DU3MKa M TEXHUKA.

JlaGoparopHas padora.
1.OnpeneneHue HEeHb! JeIeHUs] U3MEPHUTEIBHOTO Mpudopa.
I1. IlepBoHaYaJbHbIEC CBEICHUSI O CTPOCHUH BellecTBa. (S 4acos.)

I'unoresa 0 IUCKPETHOM CTPOEHHUH BelecTBa. Mosekyibsl. HenpepbIBHOCTh U XaOTUYHOCTh
IBIOKEHUS yacTull BemecTsa. Juddysus. bpoynosckoe npuxkenue. Moaenu rasa, KUJIKOCTH U
TBEPAOro Tesa. B3auMmozeicTBre 4acThIl BelecTBa. B3auMHOe NPUTSHKEHUE U OTTAIKUBAaHUE
MOJIEKYJI. TpH COCTOSIHMS BELIECTBA.

JlabopaTopnas padora.
2.M3mepeHune pa3MepoB MaJlbIX Tell.
I11. BzaumopeiictBue Teda. (21 yaca)

Mexanunyeckoe nBuxeHue. PaBHOMepHOe U HE paBHOMEpPHOE ABMKeHHE. CkopocTh. Pacuer mytu
U BpeMeHU JBMKeHUs. Tpaekropus. [Ipamonunelinoe nBuxeHue. Bzaumonerncrsue rei. Muepus.
Macca. [TnotHocTs. M3Mepenue Maccrl Tena Ha Becax. Pacuetr Macchl M 00beMa 1o ero
mwnoTHOCTU. Cuna. Cusibl B IPUPOAE: TATOTEHUS, TSHKECTH, TPEHUS, YIPYTrocTh. 3akoH ['yka. Bec
Tena. CBA3b MEXIY CUIION TSXKECTH U Maccou Tena. [{lunamometp. CrnoxkeHue IByX CHll,
HaIpaBJIEHHBIX TT0 OJHOM mpsiMoid. Tpenue. Ynpyras nedopmarius.

Jlabopamopnusie pabomot.
3.M3mepenune Macchl Tejla Ha pblYaXXHBIX BECax.

4 Mzmepenue oObeMa Tena.



5.0mnpeneneHue IOTHOCTH TBEPIOTO BEILIECTBA.
6.I'panyupoBaHue NPy XKUHBI K U3MEPEHUE CHIT TUHAMOMETPOM.
IV /1aBjieHue TBepABIX TeJl, AKUAKOCTEH 1 ra3os. (23 yac)

Hasnenue. Onwit Toppuuennu. bapomerp-anepoua. ArMmocdepHoe naBiIeHUE HA Pa3IMIHBIX
BbIcoTax. 3akoH [Tackans. CriocoObl yBenn4YeHNs 1 YMEHbIIICHU JaBieHus. JlaBneHnue raza. Bec
BO3ayXxa. Bo3aymHas o6onouka. M3mepenue armocdepHoro nasienus. Manometpsl. [lopiiHeBoit
YKUJKOCTHBIN Hacoc. [lepenava naBineHus TBEPABIMU TEIAMU, )KUIAKOCTIMU, razaMu. /lelicTBue

KUJKOCTHU U T'a3a Ha MOTPYKEHHOE B HUX TeJl0. Pacuer njaBineHns )KUIKOCTH HA JJHO U CTEHKHU
cocyna. Coobmaromue cocyapl. Apxumenona cuia. [ mnpasnmueckuii npecc. [lnaBanue tem.
[InaBanue cynos. Bo3ayxoruiaBanue.

JlabopaTopnasi paGora.
7.0npeneneHne BhITATKMBAIOIIEH CUJIBI, IEUCTBYIONICH HA MOTPYKEHHOE B KUJKOCTh TEJIO.

8.BpIsicHeHEe yCIIOBUH TIJIaBaHUS TEJa B AKUJIKOCTH.

V. Pa6ora u momiHOCTh. JHeprus. (13 yacos.)

Pabora. Moutnocts. Oueprus. Kunerndeckas sueprus. [loreHnmanbHas SHeprus. 3aKoH
coxpaHeHus Mexanudyeckoit sHepruu. [Ipocteie Mexanusmsl. KI1/] Mexannu3zmoB. Peryar.
PaBHOBecue cun Ha peryare. MoMeHT cuibl. Peiuaru B TexHuke, ObITYy U ipupoe. [Ipumenenmne
3aKOHA paBHOBECHUS pblyara kK 0Jioky. PaBeHCTBO paOOT Mpu MCIOIH30BAHUH MPOCTHIX
MEXaHU3MOB. «30JI0TO€ MPABUIIO» MEXAHUKH.

JlabopaTopnas paGora.

9.BrIsicHEHUE YCIOBHSI paBHOBECHS pblyara.

10. Onpenenenne KIIJ| npu nogbeme 110 HaKJIOHHON TUIOCKOCTH.
VI. IloBTOpenne (2 1)

AHanu3 omuoOOoK, TOMYIIEHHBIX B UTOTOBOM KOHTPOJILHOM padoTe.

8 kiacc
(68 gacoB, 2 yaca B HEJIEIIO)
I. TenioBble siBJIeHUS (23 YacoB)

Buytpennss sneprus. TernoBoe asmkenue. Temmneparypa. Temmonepenauya. Heobparumocts
nporiecca rertonepenadn. CBsi3b TEMIEPATYPHI BEIECTBA C XAOTHUYECKUM JABUKEHUEM €0
gacTu1l. CriocoObl U3BMEHEHHS BHYTPEHHEH dHepruu. TemionpoBoHOCTh. KomuecTBoO TEmIoTHI.
VY nenpHas TermnoeMkocTh. KonBekiusi. M3nyuenne. 3aKoOH COXpaHEHUsI SHEPTUHU B TETUIOBBIX
npoueccax. [InaBnenue u kpucramunzanus. Y aenpHas TeIIoTa riaBieHus. ['paduk niaBneHus u
otBepaeBanus. [IpeoOpa3oBanue sHEPrUH IPU U3MEHEHUSIX arperaTHOTO COCTOSIHHSI BEIIECTBA.



Hcnapenue u KkoHAeHcalus. Y AeabHast TeIIoTa napoodpa3zoBaHus U KoHeHcauu. PaboTa mapa u
rasa npu pacmupenun. Kunenue xunkoctu. Bnaxknocts Bo3nyxa. TennoBsle IBUraTeIn.
DHeprus TOIMBA. Y IebHAs TEMI0Ta CTOPaHUs.

Arperatnbie coctosinus. [IpeoOpa3zoBanue sHeprun B TerioBsix apurareinsx. KI1/] remiosoro
JIBUTATEJIS.

®ponranbHas 1aboparopHas padora.

2.CpaBHEHHE KOJMYECTB TEIJIOTHI MPU CMEIIMBAHUU BOALI Pa3HOUM TEMIEPATYPHI.
3.13mepenue yaenbHON TEIIOEMKOCTH TBEPIOTO TeIa.

I1. DyekTpUYecKkne sIBJEHUS M 3JIEKTPOMarHUTHbIE siBJIeHHs (27 yaca)

OnexTpuszanus Tei. DJIEKTpUIecKuil 3apaa. Bzaumonelnicteue 3apa10B. J(Ba BUa 3JEKTPUUECKOTO
3apsiga. JMCKpEeTHOCTh 3JIEKTPUUYECKOTO 3apsiia. DNEKTPOH. 3aKOH COXPAHEHHUS JIEKTPUUECKOTO
3apsna. DiIeKkTpudueckoe moie. DnekTpockor. Ctpoenne aToMoB. OOBSICHEHUE SIIEKTPUUECKHUX
aBjeHUN. [IpOBOAHUKY U HEITPOBOJIHMKY AIEKTPUUECTBA. [IeCTBHE 3IIEKTPUYECKOTO II0JIsL HAa
ANEKTPUYECKUE 3aPsI/IbL.

[TocTostHHBIN NeKTpUYecKui TOK. ICTOYHMKH 3eKTpruiecKoro Toka. Hocurenu cBoOOIHBIX
ANEKTPUYECKUX 3apsAI0B B METaJIax, )KUAKOCTSIX U razax. JJIeKTpuyecKas 1elb U €€ COCTaBHbIE
yactu. Cuna Toka. Equnuiibl cuiel Toka. AMnepmetp. Mamepenue cuibl Toka. Hanpsbkenue.
Enunnns! HanpsokeHust. BonstMerp. V3mepenune HanpskeHHsl. 3aBUCHUMOCTD CHJIbI TOKA OT
HaIpsOKEHUS.

Conporupnenue. EnquHuiibl conpotupieHus. 3akoH Oma 11 y4acTKa 3JEKTPUYECKON LETH.
Pacuer conpoTuBieHus MpoBOHUKOB. Y IeIbHOE CONpOTUBIICHUE. [IpuMepbl Ha pacyeT
COHpOTI/IB.HeHI/ISI HpOBO,Z[HI/IKOB, CUJIBI TOKA U HaHpH)KeHI/IH. PCOCTaTBI. HOCHGI[OB&TG.HBHOG 148
napajuieJIbHOE COSUHEHNE TPOBOIHUKOB. [efCTBUS 3JIEKTPUUECKOr0 TOKA

3akon JIxxoynsa-Jlenna. PaGoTa snekrpuueckoro Toka. MOIIHOCTD 3JEKTPUIECKOTO TOKA.
Enuaunb: paboThl EKTPHUECKOTO TOKA, TPUMEHSIEMbIE Ha TpakTUke. CUETUHK IIEKTPUIECKOM
SHEPTUU. DJICKTPOHATPEBATEIbHBIE TPUOOPEI. PacdeT 31eKTposHepruu, MOTPedIseMoit
ObITOBBIMU TpOOpamu. HarpeBanue npoBOHUKOB SJEKTPHUESCKUM TOKOM. KOJIMYeCTBO TEIIOTHI,
BBIJIEJISIEMOE ITPOBOIHUKOM C TOKOM. Jlamna HakanuBanus. KopoTkoe 3aMbIkaHue.
IIpenoxpanurenyu. MarautHoe nojie. MarautHoe 1mosie npsIMoro Toka. MarHuTHbIE JIMHUN.
MarsuTHO€ 1oJie KaTyIIKH ¢ TOKOM. DJIEKTPOMAarHuThl U UX NpuMeHeHus. [l0CTOsSsHHbIE MATHUTHI.
MarsuTHO€e noJjie TOCTOSHHBIX MarHUTOB. MaruuTHoe noJje 3emiu. JleiicTBue MarHuTHOTO MOJIist
Ha MPOBOJIHUK C TOKOM. DJIEKTPUUECKUH JBUTATEIb.

Dponmanvuvie 1ad0pamopHsvle padomol.

4.COopKa 3IeKTPUUIECKOM 1NN U M3MEPEHNE CHITBI TOKA B €€ Pa3INYHbIX yJacTKaXx.
5.3mepeHune HaNpsKeHUsT Ha Pa3JIMYHbIX YY4aCTKaX JIEKTPUUECKOM ETH.
6.PerynupoBanue CUIIbl TOKa PEOCTATOM.

7.13mMepeHune conpoTUBIEHUS MPOBOIHUKA ITPU TOMOIIHM aMIIEpMETpa U BOJITMETPA.

8.M3mepeHune MOITHOCTH B pabOTHI TOKA B AJICKTPUUECKOM JIaMIIe.



9. Coopka 37IeKTpOMarHuTa 1 UCIbITAHNUE €TO ICHCTBUS.

10. N3yueHune 3JIeKTPUIECKOTO ABUTATENS TOCTOSTHHOTO TOKA (Ha MOJICIHN).

IT1. CBeToBbIe siBJIeHUS. (15 yacoB)
Hctounnku cBera.

[IpsamonnHeiHOE pacipoCTpaHEHHE, OTPAKEHHUE U TIPEIOMIICHUE cBeTa. JIyd. 3aKoH oTpakeHus
cgera. [Inockoe 3epkaio. JInaza. Ontudeckas cuia TuH3bl. M300pakeHne, 1aBaeMoe JIMH30M.
N3mepenne pokycHOTo paccTosiHUAS coOMparoieit ina3bl. Onrrudeckue npuOopsl. ['1a3 u 3peHue.
Oukwn.

Dponmanvusle 1abopamopHvle padomol.
11.M3y4eHune 3akOHOB OTPaKEHUS CBETa
12.HaGmronenune siBIeHUs MPEJIOMIICHUSI CBETa
13.ITonyuenue n300paskeHus IPU MOMOILH JIMH3HI.

IV. IloBTOpenue (3 1)

9 kaacce

(102 gacos, 3 yaca B HEJIEIIO)
I. 3akoHbl B3anmoaeicTBus U ABU:KeHUs Te. (34 yacoB)

MarepuanbHas Touka. Tpaektopus. Ckopocts. Ilepememienne. Cucrema orcuera. Onpenenenne
KOOPAMHATHI ABMXKYLIEro Tena. ['padukn 3aBUCUMOCTH KUHEMAaTUYECKUX BEJIMYMH OT BPEMEHHU.
[IpsamonuHeliHOe paBHOYCKOPEHHOE JIBMKEHHE. CKOPOCTh PAaBHOYCKOPEHHOTO JBUKECHUS.
Ilepemerenue npu paBHOYCKOPEHHOM JBMKEHUH. OIpenencHre KOOpINHAThI ABUKYIIETO Tea.
I'paduku 3aBUCUMOCTH KHHEMATUYECKUX BEJIMYMH OT BpeMeHH. Y cKopeHHne. OTHOCUTENBHOCTh
MEXaHMUYECKOT0 ABWKEHUA. MHepLnanbpHas cucrema oTcuerTa.

ITepBeiit 3akon HeroToHa. Bropoii 3akon HetoToHa. Tpetnii 3akon Hetotona. CBOOOAHOE MajieHne
3axoH BcemupHoro tarorenus. KpuBonunelinoe nsuxenue JABM>KEHNUE IO OKPYKHOCTH.
HckyccTBeHHbIe ciyTHUKY 3eMiu. PakeTsl. IMmyinbe. 3aKoH COXpaHeHUs uMIyiabca. PeakTuBHOe
IBIoKeHUe. J[BroKeHue Tesia OpOIIeHHOr0 BEPTUKAIBHO BBEpX. [IBIKeHNe Tesia OpOLIeHHOTO M0/
YIJIOM K TOPU30HTY. [IBH>KEHUE Tena OpOLIEHHOTO TOPU30HTAIBHO. Y CKOpEHHE CBOOOIHOTO
NaJcHYs Ha 3eMJIE U IPYTUX IIJIaHETax.

Dponmanvusvie 1ad0pamopHsvle padomol.
1. UccnenoBanue paBHOYCKOPEHHOTO ABM)KEHUS 0€3 Ha4allbHOM CKOPOCTH.
2.13mepenne yCKOpeHHsl CBOOOTHOTO TaJCHUSI.

I1. Mexanuveckne koJjie0anus U BOJIHBL. 3BYK. (15 yacos)

Mexannueckue konebanus. Amrmutyna. [lepuon, vactora. CBoO0ogHBIE KOJICOaHUS.
KOHe6aTeHBHBIe CUCTCMBEI. MaHTHI/IK. 3aBI/ICI/IMOCTB HepI/IO,Z[a " 4aCTOThl HUTSAHOI'O MasiTHUKA OT
mnuHbl HUTU. [IpeBpalenue sHeprun npu KojaeOaTeTbHOM JIBHKEHHUHU. 3aTyXalolue KoueOaHusl.



Brinyxnennsie konebanus. Mexanndeckue BoHbI. J[mnHa BoaHbL. [IpomoasHbIe U MonepevHbIe
BOJIHBL. CKOPOCTB pacipocTpaHeHus: BOJIHBL. 3BYK. BricoTa u TeMOp 3Byka. [ poMKOCTb 3ByKa/
Pacnipoctpanenue 3Byka. CkopocTb 3Byka. OTpakeHue 3Byka. 9xo. Pezonanc.

®ponranbHas 1aboparopHas padora.

3.MccnenoBanre 3aBUCUMOCTH TIEPHO/Ia U YaCTOTHI CBOOOHBIX KOJIEOAaHUH MAaTEMaTHIECKOTO
MasATHHKA OT €ro JJINHBL.

II1. DaexTpoMarHuTHbIE sIBJIeHHS. (25 yaca)

JlelicTBUE MarHUTHOTO TOJISL Ha JIEKTpUYecKue 3apssl. [ paguueckoe nzodpakeHrne MarHUTHOTO
noJisi. HampasieHue Toka U HarpaBiieHHE €ro MarHUTHOTro moiisi. OGHapyKeHHEe MarHUTHOTO TIOJIS
II0 €T0 ACUCTBUIO HA MIEKTpUUECKUi TOK. [IpaBuio neBoi pyku. MarHuTHBIN MOTOK.
DJIEKTpOMAarHuTHas HHAYKIHUS. SIBI€HUE AIeKTPOMarHuTHOM HHAYKIUHK. [lonmyyenue
IIEPEMEHHOTO 3JIEKTPUYECKOrO TOKA.

OnexTpoMarauTHoe nosie. HeogHopogHOE 1 HEOAHOPOAHOE T0J1E. B3aMMOCBA3b 2JEKTPUUECKOTO
Y MarHUTHOTO MOJIEH. DIEKTPOMarHUTHbIE BOJIHBL. CKOPOCTh paclpoCTpaHEHUs
JIEKTPOMAarHUTHBIX BOJIH. DJIEKTPOABUIaTENb. DieKTporeHepaTop. CBET — 3IeKTpOMarHuTHas
BOJIHA.

®ponranbHas 1aboparopHas padora.
4.V13y4eHue sIBJICHUS dJIEKTPOMArHUTHON HHAYKIWH.
I V. Ctpoenne atoma u atomHoro siipa (19 yacos)

PagnoaktuBHOCTB. Anb(da-, 6eTTa- 1 raMMa-u3iydeHue. OnbITH IO PACCEMBAHUIO allb(a-4acTHII.
[Inanerapnas Mogenb aroMa. ATOMHOE sApo. [I[pOTOHHO-HEUTPOHHASI MOJIEIb sApa. MeToabl
HaOIIOJICHUS U PETUCTPAIIMU YaCTHIl. PagroakTUBHBIE TIPEBpAIICHUS. DKCIIEPUMEHTAILHBIE
MeTOJIbl. 3apsia siapa. MaccoBoe uncio aapa. SAaepHeie peakunu. JleeHue u CuHTe3 sSaep.
CoxpaHeHue 3aps/1a ¥ MaCCOBOTO YMCIIa MPU SACPHBIX peakiusax. OTKpbITHE MPOTOHA U
HEUTpoHa. S nepHble CUIIbl. DHEPrUs CBSA3M YacTHULL B APE.

Oueprus cBs3u. Jlegext macc. Beifienenne sHepruu IpH JIeJICHUU U CUHTE3E sJIep.
Ucnonw3oBanue saepHoit sneprun. Jlosumerpus. Anepueiii peaktop. [IpeoOpazoBanue
BuyTpennel sHepruu siiep B JIEKTPUUYECKYIO SIHEPTHI0. ATOMHAs dHepreTuka. TepmosiaepHbie
peakuuu. buonornueckoe AeMCTBUE paHalvu.

@ponranbHas 1aboparopHas padora.
5.V3ydenue neneHus siapa atoMa ypana 1o ¢pororpadun TpeKoB.
6./3yueHne TpeKOB 3apsHKEHHBIX YaCTHII IO TOTOBBIM (DOTOTpadusiM.

V. Ctpoenne u 3Boawonus Beesennoi (S yacoB)

Cocras, cTpoeHue u npoucxoxaeHue CoHeuHou cuctemMbl. bonbime tena ColTHEYHONW CUCTEMBI.
Maueie Tena Conmneunon cucteMbl. CTpoeHue, n3nydeHue u sBostonus CoaHa u 3Be3/.
Crtpoenue u 3BoonMs BeeneHHoM.



VI. lloBTOpenue (4 1)

KanennapHo-TeMaTH4yeckoe IJIAHNPOBaHMe 7 Kjacc.

Hara | [dara Hcnoan3oBanue
Koa-Bo 1o 1o 000py10BaHUA
n/n Tema 4acoB | IUIaHY | (paKTy nenTpa «Touka
pocTay
Pa3nen 1.BBenenue. 4
Bsonuslil nHCTpYyKTaX 10 Th. O3HaKkoMJIEHHE C

1 Uro uzyuaet pusnuka. Hexkotoprie nudposoit
¢buznveckue TepMHUHBI. nabopaTtopueit
HaOroneHns 1 OIBITEL.

2 YPpok ¢ ucnoJib30BaHueM 1 JlemoHCTpanus
pecypcoB «Touka poctay. TEXHOJIOTUU
du3nuecKue BeTUUNHBI. u3MepeHus B uugp.
N3mepenne puznueckux nao.
BeJIMYUH. TOYHOCTH U
MOTPEIIHOCTh U3MEPEHHUI.

3 YPpOK ¢ HCIIOJIBL30BAHHEM 1 Hudp. JIa6. «Touka
pecypcoB «Touka pocta». pocta» (MeT. peK. C.
Jlabopamopnas paboma Ne 1 51) Jluneiika, neHra
«OmnpeneneHue HEHbI AeTICHUS MepHas,
M3MEPUTENIBHOTO MPHOopay. U3MEPUTENBHBIN

UIHH]IP, TEPMOMETP,
JATYUK TEMIEPATYPHI
4 Du3uKa ¥ TEXHUKA .
Paznen 2.11lepBonayasbHble 5
CBeJlCHNS 0 CTPOCHUH
BellecTBa.

5 Crpoenue Bemectsa. Monekyisl. 1
Jlabopamopnas paboma Ne2
«OmnpeneneHue pasMepoB MajbIX
Te»

6 YPpok ¢ ucnosib30BaHueM 1 ®poHTanbHAA
pecypcoB «Touka pocray. naboparopnas pabota
JBmwxenue monekynt. duddysus. «Habmonenue

OpOYHOBCKOTO
JIBUKCHUS
Kommnerotep,
MHUKPOCKOII
OMOJIOTMYECKHH, KaIljs
MOJIOKa,
pa30aBICHHOTO BOJIOM

7 BsanMHoe npuTsKEHNE U 1
OTTaJKUBAaHUE MOJICKY.

8 ArperaTHbI€ COCTOSTHHS 1
BenecTtBa. CBOMCTBaA T'a30B,

YKUJIKOCTEN U TBEPJBIX TEIL.

9 «[lepBoHauanbHbIEC CBEACHUS O 1
CTpOEHHHU BellecTBay. Pemenue
3amaq




10

MexaHn4eckoe JBHKEHUE.
PaBHOMEpHOE 1 HEpaBHOMEPHOE
JBUYKEHUE

11

Ckopoctb. EquHuIe! CKOpocTH.

12

Pacuér nytu u BpeMeHUn
JBUYKCHUS.

13

WNuepuus.

14

BsauMmopeiicTBue Tel.
CamocrodrenbHas paboTa 1o
teme: «CKOpoCTh, MyTh,
WHEPIUS.

15

Macca tena. EqxuHuIBI Macchl.
N3mepenne maccel Tena Ha Becax.

16

YPpok ¢ ucnoab30BaHUEM
pecypcoB «Touka poctay.
Jlabopamopnas paboma Ne3
«M3mepenne Maccel Tela Ha
PBIYQXKHBIX, AIEKTPOHHBIX BECax»

[Hudp. JIad. «Touka
poctay (MeT. pek. C.
51) HaGop ten pa3Hoii
MacChl, JJIEKTPOHHBIE
BECHI

17

Jlabopamopnas paboma No4
«M3mepenne o0beMa TBEpI0ro
Tenay.

18

IlnoTHOCTE.

19

YPpok ¢ ucnoab30BaHUuEM
pecypcoB «Touka pocray.
Jlabopamopnas paboma Ne5
«OmnpeneneHune MIOTHOCTH
TBEPJIOTO TEJIa.

Hab6op Ten pazHoii
MacChl, MEH3YpKa,
AJIEKTPOHHBIE BECHI

20

Pacuér maccel 1 00bEMa TENA IO
€ro IIOTHOCTH.

21

Pemenue 3aga4 mo remMam
«MexaHn4YeCKOe TBHKCHHE,
«Maccay, «IlmoTHOCTB
BEILIECTBA.

22

KonTpoabHas padora Nel
«MexaHn4decKoe IBHKCHHE.
Macca Tena, INIOTHOCTH
BEIIIECTBAY

23

Cuna. SIBnenne Tarorenus. Cuina
TspkecTH. Cuiia TSDKECTH Ha
npyrux miaaHetax. dusndeckue
XapaKTEPUCTUKU TIJIAHET.

24

YPpok ¢ ucnoab30BaHuEeM
pecypcoB «Touka pocra». Cuna
ynpyroctu. 3akoH ['yka.

®poHTanbHaAA
nabopaTopHasi paboTa B
nudp nab. «M3mepenue
3aBUCUMOCTH CUJIbI
yIPYTrOCTH OT
nedhopmaruu




OPYKUHBD.
O6opynoBaHue:
[lITaTuB ¢ Kpemexom,
Habop MPYXKWH, HAOOP
rpy30B, JUHEUKA,
JTUHAMOMETD

25 | Bec rena. CBs3p MeX 1y CHIION
TSDKECTH M Maccol Tena.

26 | YPOK ¢ HCIIOJIb30BAHMEM Hudp. JIa6. «Touka
pecypcoB «Touka poctay. pocTay (MeT. pexk. C.
Juaamomerp. 55) lunamometp ¢

MIPEEIOM U3MEPEHUS 5
Jlabopamopnas paboma Neb H, npyxxunbl Ha
«['pagupoBaHue NPy XKHUHBI U IUTAHILIETE, TPY3bI
U3MEPEHUE CHII JMHAMOMETPOM» maccoi o 100 r

27 | YPOK ¢ HCIOJIL30BAHUEM ®poHTaIbHAA
pecypcoB «Touka pocray. naboparopHas paboTa B
Crnoxenue JIBYX CUJI LII/Iq)p 11a0. «HpaBI/IJIa
HAITPABJIEHHBIX 110 OJHOM PAMOIA. et L
PaBHOzelCTBYIOIIAs CHIL LHTaTVHB’ phrar,

JTUHEeWKa, 1Ba
OJIMHAKOBBIX TPY3a, J1Ba
0710Ka, HUTh
HepacTsHKUMas,
JTUHEHKa
U3MEepHUTeNbHas,
JTMHAMOMET

28 | YPOK ¢ HCIOIb30BaHHEM PpoHTaIbHAA
pecypcoB «Touka pocra». Cuna nabopaTopHas padora
TpeHus. TpeHue nokos. No 1 «Mzyuenue

JBUKEHUS Tea Mpu
JEUCTBUU CHJIBI
TPEHUSI»: I€PEBAHHBIH
Opycok, Habop TPY30B,
MEXaHUYEeCKask CKaMbsl,
JTMHAMOMETP

29 | YpOK ¢ HCIIOJIL30BAHHEM [Mudp. JIad. «Touka
pecypcoB «Touka pocra». pocTa (MeT. pexk. c.
Jlaboparopnast pabota No7 56) JlepeBsHHBIN
«3mepeHue CuITbl TpeHus Opycok, HabOop IPY30B,
CKOJIbKEHUS» MeXaHUYEeCKask CKaMbsl,

JTUHAMOMETD

30 | TpeHue B mpupoae u TEXHUKE

KparkoBpemennas
KOHTPOJIbHas1 pabdora Ne2
«Cuna. PaBHozeiicTByromias




cunay. J[Buxenue u
B3aNMMOJICHCTBHE

Pasnen 4. /laBieHue TBEpABIX
TeJl, JKUIKOCTEN 1 ra3os.

23

31

HaBnenne. EquHuIel naBaeHus.

32

CriocoObl yMEHBITICHUS U
YBEIIMYCHUS TaBJICHUS.
JlaGopatopnas pabora Ne§
«M3MepeHune 1aBieHus TBEpPIOro
TeJa Ha OTopy»

33

JlaBnenue rasa.

34

YPpok ¢ ucnoab30BaHUEeM
pecypcoB «Touka pocray.
Hepe;[aqa OaBJICHUS XXUIKOCTSIMHU
u razamu. 3akoH Ilackas.

®poHTaTBHAS
nabopaTopHas pabora
Hudp. J1ab. «Touka
pocTta» «3aKoH
[Tackas.
Onpenenenne
JTABJICHUS KUJKOCTH»
JlaTuuK IaBlICHUS,
HITaTUB, paboyas
€MKOCTb, TpYOKa,
JMHEHKa

35

JlaBneHue B KUAKOCTSIX U raszax.
KparkoBpemeHHas
KOHTPOJIbHast padora Ne3.
«/laBnenue. 3axon [Tackans»

36

Pacuer naBineHus KUIKOCTH HA
JTHO M CTEHKH COCY/Ia.

37

CooOriaromumecs CoCy/Ibl.

38

Bec Boznyxa. AtmocdepHoe
JIaBJICHHE.

39

N3mepenue atMochepHOTO
nasinenus. Oneit Toppuueny.

40

bapomerp — anepoun.
ATMochepHOe 1aBlIeHHE Ha
Pa3IMYHbIX BBICOTAX.

41

Pemenue 3anau «/laBnenue B
JKUAKOCTSIX U Ta3ax»

42

N3mepenne naBieHus.
Manometpsl. KpaTkoBpeMeHHast
KOHTPOJIbHast padora Ne 4 o
TeMe «JlaBiaeHue B XXUIKOCTH U
rase»

43

[TopiiHeBOM KUIKOCTHBIN HACOC.
I'mppaBnuueckuit mpecc.

44

JleicTBUE )KUAKOCTH U Ta3a Ha
MOTPY>KEHHOE B HUX TEJIO.

45

3akoH Apxumena.

46

YPpok ¢ HCII0JIb30BAHUEM
pecypcoB «Touka pocray.
Jlabopamopnas paboma Ne9
«M3mepenne BhITAIKUBAIOIECH
CHJIBI»

[udp. JIad. «Touka
pocTa (MET. pexK. C.
67) Jluramomerp,
HITaTUB
YHUBEPCAIbHBIN,




MEpHBIN HHJIUHAP
(MeH3ypKa), rpy3
UWIMHAPUYECKUHN U3
CTaJH, TPy3
UWIMHAPUYECKUH U3
AJTIOMUHHEBOTO CIIJIaBa,
HHUTD

47 | IlmaBanue Tei. 1

48 | Pemenue 3agad no remam : 1
«ApxuMenoBa cuiiay, «Y cloBUs
MIJIaBAHUSI TEI».

49 | YPOK C HCIIOIb30BaHHEM 1 IMudp. JIab6. «Touxa
pecypcoB «Touka poctay. pocTa» (MeT. pexk. c.
Jlabopamopnas paboma Ne 10 68) Junamomerp,
«M3yueHue yciioBHil MIaBaHUs IITaTUB YHUBEP-
TeJa B )KUAKOCTH. CaJIbHBIN, MEPHBII

UUATUHAP (MEH3YpKa),
rpy3 LWJINHIPUYECKUI
U3 CIIENMAIBHOTO
MJIACTUKA, HUTb,
MOBapeHHasi CoJib,
najgouka Jyist
nepeMenInBaHus

50 | IlnaBanue cynos. 1
BosnyxoruiaBanue.

51 | Pemenue 3ana4 no remam: 1
«ApxumenoBa cui.», «IlinaBanue
Tem», «IlnaBanue cynos.

Bo3znyxorutaBanuey.

52 | KonTrpoabHas pabora NeS Ha 1
TeMmy: «/laBiieHne TBepIbIX Tell,

SKUIKOCTEN U ra30By

53 | «Ha 3emie, mox Bojoi u B HeOE» 1
Pa3zgen 5. Padora 1 MOITHOCTD. 13
JHeprus.

54 | Mexanuueckas pabota. Enunuist 1
padoTHI.

55 MontHocTh. EAUHUIIEI MOIITHOCTH. 1

56 | IIpocTeie MexaHnu3mbl. Peruar. 1
PaBHOBecue cun Ha pblyare.

57 | MoMeHT cuiIbI. 1

58 | YpOK ¢ HCIIOJIBL30BAHUEM 1 [Mudp. Jlab. «Touka

pecypcoB «Touka pocray.
Pbruaru B TeXHUKE, OBITY U
IPUPOJIE.

Jlabopamopnas paboma Ne 11
«3ydeHue ycioBHUS paBHOBECHSI
pbIdaray.

pocTa (MeT. pexK. C.
57) Poruar ¢
KPEIUICHUSMHU IS
rpy30B, HA0Op TPY30B
o 100 r, tuaamomeTp




59 | baoku. «3o05n0Toe npaBuIIO» ®poHTanpHas

MEXaHHUKH. nabopaTopHasi paboTa ¢
nudp 1ab. «3yyenue
MOJIBIKHBIX U
HETOJIBUKHBIX
0110k0B» [ToBHKHBIIA
Y HEIIOABMKHBIN
6510KH, HAOOP TPY30B,
HUTh, TUHAMOMETD,
IITaTUB, IMHEHKa

60 | LlenTp Tsxectu. YcnoBue
paBHOBecwus Ten. JlaboparopHas
paborta Nel2 «OmnpeneneHue
LIEHTPA TSHKECTHU TIOCKOU
I tacTuHb»

61 | YPOK ¢ HCIIOJIb30BAHUEM Mudp. J1ab. «Touka
pecypcoB «Touka poctay. pocTta» (MeT. peK. C.
Koaddumment monesnoro 57) Urarus,
NENUCTBUSI MEXaHU3MOB. MEeXaHUYECKask CKaMbsl,

OpPYCOK C KPIOUKOM,

Jlabopamopuas paboma Nel3 TUHEelKa, Habop
«Omnpenenenue KIIJ npu Irpy30B, JUHAMOMETP
HOoIbEME Tela 10 HAKJIOHHOU
IIJIOCKOCTU»

62 | Pemenue 3aga4 no reme «Pabora,
MourHocTh, KIT/ mpocThix
MEXaHU3MOB.

63 | OHeprusa. Kunerndeckas u
MOTECHIIMATbHAS SHEPT U

64 | IIpeBpaienne ogHoro Buaa
MEXaHUYECKOW SHEPTUU B APYTOi.

Pemenue 3agau mo teme «Pabdora,
MOIIHOCTb, SHEPTHSI»

65 | KonrpoabHnas padora Ne6 o
Teme «PaboTa, MOIITHOCTE,

SHEPTHUS»

66 | Pabora u MomHoCTh. DHEprus.
Pemenwue 3anaq u3 kypca Gpusmku
7 xnacca

67 | UroroBas koHTpoabHas paboTa
(mpomexyTOYHasi aTTecTarus)

68 | O0oOmenne. ®usuka u Mup B

KOTOPOM MBI )KUBEM




KanennapHo-rematudeckoe njiaHupoBanme 8 kiacc.

No Koua- JlaTa JlaTa HUcnoabn3oBanu
Tema BO 1o no eodopyaoBaHus
n/n yacoB | miaany | ¢axkry | menrpa «Touka
pocTtay
Pa3nen 1. TEIIJIOBBIE 23
ABJEHUSA
1 | BBOaHBII HHCTPYKTaX MO 1 Ob6opynoBanue:
oxpane Tpyzaa. TemmoBoe JlaGopaTopHsbIit
nekenue. Temmeparypa. TEPMOMETD,
BuyTtpenuss sHeprusi. JaTYnK
TEMIEPATYPhI
2 CrocoObl N3MEHEHNA 1 JdemoHncTpanmst
BHYTPEHHEN YHEPTHH. «3meHenune
BHYTPECHHEHN
SHEPTUH Tela
IPUTPEHUU U
yaape»:
JaTYUK
TEeMIIepaTyphl,
JIBEJIOCKH, JIBE
CBUHIIOBbBIE
MJIACTUHKH,
MOJIOTOK
3 1 JdemoHcTpanus
«[lornomenue
CBETOBOM
Bune! Teronepenayu. SHEPTUN»:/1Ba
JaTurKa
TEMIEPATyphI,
nammna, JTUCT
6enoii
U 4E€PHOU
OyMaru,cKkoTd
4 | Konu4ecTBO TEIIOTHI. 1
Enununb! konuuectsa
TETIOTHI.
5 V nenpHas TEIMIOEMKOCTh 1
BEILIECTBA.
6 Pacuer xonndecTBa TEIUIOTHI, 1
HE00XO0IMMOT0 JJIsl HATPEBAHUS
TeJa WIH BBIJIEISEMOTO UM IIPU
OXJIAXKICHUH.
7  |YPOK € UCTIOJIb30BAHUEM 1 JaTtunk
pecypcoB «Touka poctay. TEeMIIepaTyphl,
TEPMOMETD,
Jlabopartopnast paboraNel KaJIOPUMETD,
"CpaBHEHUE KOJINYECTB MEpPHBIN
TEIUIOTHI TPH CMEUICHUH BOIbI HMIHH]IP
pa3Hoil TeMiieparypbl”’ (MeH3ypKa),
nabopaTopHbIS
CTaKaHBI,
ropsidas u

X0JI0aHAasA BOJa




8 | JJaboparopnas padota Ne 2 JaTtunk
«M3MepeHne yaenbHou TEMIIEPATYPHI,
TEIJIOEMKOCTH TBEP/IOTO TEJa TEPMOMETD,

KaJIOpUMETD,
ropsiuasi 1 XoJ0aHast
BO/JIa, MEPHBIN
UUAJTUHAD, TPY3
HWIMHAPUYECKUN C

KpPIOYKOM, HUTb,
AJIEKTPOHHBIE
BECHI

9 DHeprus TOIUIUBA. Y AebHas
TEIJI0Ta CrOPaHus TBEPOTO
Tena.

10 | 3aKoH coXpaHEHus u
MpeBpalIeHNs SHEPTUHU B
MEXaHUYECKUX M TEIJIOBBIX
rpoliieccax.

11 | Pemenue 3aga4 no reme
«TenyoBble ABIEHUS»

12 | KonrponbHast pabora Nel
"TenyoBbI€ SIBICHUS

13 | ArperatHbie COCTOSAHUS
BenlecTsa. [lnaBienue u
OTBEp/ICBAHHUE.

14 DpoHTAIBHAA

JabopaTopHasi
padora Ne 1.
«Omnpenenenue
YAEIBHOM TEIUIOTHI
IUTABJICHUS JIbaY:
JaTYuK
TEMIEPATYpPHI,
I'paduk nnaBiaeHus u KaJIOPUMETP, COCYT
OTBepEeBaHUS C TAIOLIUM JIbJOM,
KPUCTAJUTMYECKUX TeJl. COCYyZ € BOJIOH,
ANEKTPOHHBIE BECHI.
VY nenbHas TENI0Ta IUIABJICHHUS. ®poHTanbHas
nabopaTopHas
pabota Ne 2.
«O06pazoBanue
KPUCTAJLIOBY:
MHUKPOCKOTI,
npobupka ¢
HACBILIEHHBIM
pacTtBOpoM
JIBYXPOMOBOKHCIIOTO
aMMOHUS,
15 | Pemenue 3anau. "[1naBnenue

TeJl U KpucTamum3amnus"




16 | Ucnapenue. HacolleHHbIN 1 JdemMoHcTpanus
HEHACBIIICHHBIN nap. «Hcnapenune
Konnencanus. I[lornomenue CIOUPTa»: JaTYUK
SHEPTUU MPU UCTIAPEHUU TeMIIepaTyphl,
XKUJKOCTHU U BbIJIEJICHUE €€ MpHU poOUpKa, INCTOUKH
KOHJICHCALIUY Tapa.

17 1 JdemoncTpanus

«M3yuenune
npolecca KuneHus
Kunenue. Y nenbnas temiora BOJbD»: JaTUUK
napooOpa3zoBaHus U TEeMIIEepaTyphl,
KOH/JICHCAIINH. [ITaTHUB
YHUBEPCAIbHBIN,
KO0JI0a CTEKIIAHHAS,
CIUPTOBKA,
MOBapeHHas CoJib

18 | Bnaxuocts Bo3ayxa. CriocoObl 1 Jatamk
ONpeeIeHUs BIAXKHOCTH TEMIIEpaTyphl,
Bo3ayxa. JlabopaTopHas pabora TEPMOMET]P, MapJIs,
Ne3 "M3mepeHue BIa)KHOCTH COCYJ C BOIOH
BO3yxa".

19 | Pemenue 3aaau (Ha pacyet 1
KOJIMYECTBA TEIIOTHI pU
M3MEHEHUHU
arperaTHOro COCTOSHUSA
BCILIECTBA).

20 | Pabora raza u mapa npu 1
pacupeHuu. J[Burareis
BHYTPEHHETO CTOPaHUSI.

21 | [aposas Typbuna. KI1J] 1
TEIJIOBOTO ABUTATES. .

TennoBsle ABUTATEINH.

22 | TennoBble MalIUHBI. 1
N3menenue arperaTHbIX
COCTOSIHUU BEIECTBA.

23 | KontponpHas pabota Ne2 1
"M3MeHeHune arperaTHbIX
COCTOSIHUH BerecTna. ".

Paspnean 2. 27
IJIEKTPUUYECKHUE
ABJEHUSA

24 | DnekTpu3auus Tea Ipu 1
CONMPUKOCHOBEHUH. [[Ba pona
3apsa0B. BzaumoencTeue
3apsSOKEHHBIX TeN. DJIEKTPOCKOI

25 | DIEKTpHUYECKOE TOJIE. 1

[IpoBogHUKH,
MOJIYTIPOBOJTHUKH U
HETMPOBOJIHUKH 3JIEKTPUUECTBA.




26 | JenumocTb 3IEKTPUYECKOTO
3apsga. DnekTpoH. CtpoeHue
aToMma.

27 | OOBsACHEHHE INEKTPUICCKUX
SIBJIEHUM.

28 | DIIEKTpUYECKUH TOK.

HcTouyHUKH 37IEKTPHUUECKOTO
TOKa.

KontponbHas padota Ne3
(kxpaTkOoBpeMeHHasl.)
"DnexkTpu3anus

tes. CTpoeHue atoma'.

29 | DuekTpuyeckas 1enb U e€
COCTaBHbIE YaCTH.

DJIEKTPUYECKUH TOK B
MeTaax.

30 | HeicTBuUsA 2IEKTPUIECKOTO
Toka. HanpaBienue
ANEKTPUYECKOTO TOKA.

31 Cunnbl Toxka. EQUHAIBEI CHITBI Jlatamk TOKa,
Toka. AMnepmertp. M3mepenue aMIIEPMETP ABYX
CHJIBI TOKA. npeeabHbIN,

UCTOYHUK MTUTAHUS,
Jlaboparopnas pabota No4 KOMILJIEKT
"COopKa 3IeKTPUUECKOH LETIH. MIPOBO/JIOB,
W3mepenue cuibl ToKa B €€ PE3UCTOPBI, KITI0Y
pa3IMyYHbIX yyacTKax'.

32 | DneKkTpuyecKoe HapsHKEHHE. Jatuuk
Enunaunbr HanpsikeHus. HATPSDKEHUS,
Bonbr™merp. U3mepenue BOJIBTMETP IBYX
HanpspkeHusd. JlabopaTopHas MIpeIeIbHBIMH,
pabota Ne5 "M3mepenue UCTOYHUK MTUTAHUS,
HaANPSDKEHUS Ha Pa3IuYHbIX KOMILJICKT
y4acTKax 3JEKTPUIECKON POBOJIOB,
uenu'. PE3UCTOPBI, KIII0Y

33 JdemMoHcTpanus

«Hccnenosanue
3aBUCUMOCTb CHJIBI TOKA OT 3aBUCUMOCTH CHJIBI
HaNpsDKEHUA. DIEKTPUUECKOE TOKa B TIPOBOJIHUKE
COIIPOTHBIIEHUE TPOBOJHUKOB. OT HaIPSLKEHUSD:
EnuHumsr conpoTUBICHHUS. JATYMK TOKA, JaTYUK

HANPSDKEHUS,
pe3ucTop, peocrar,
HCTOYHUK MTUTAHUS,
KOMIUIEKT

MIPOBOJIOB, KJIIOY

34 | 3akon Oma 11 ydacTka LEnu.

35 | Pacuer conpoTuBieHUs

IIPOBOJIHUKA. Y IEIIBHOE
COIIPOTHBIICHUE.




36 | IIpumepsl Ha pacuer
COIIPOTHBIICHUS IPOBOIHUKA
CHJIBI TOKA U HAIIPSKEHUSL.
37 Peocratsl. JITabopaTopHast Jlatumk ToKa,
pabota Ne6 "PerynupoBanue peOCTAT, HCTOHHHK
CHUJIBI TOKa peocTaToM". THTAHHA, KOMILICKT
IIPOBOJIOB, KITIOY
38 JlaTuuk TOKAa,
JaTYNK
HalpsKEeHus,
Jlaboparopnast pabota No7 aMmIiepMeTp
"N3mepeHue conpoTUBICHUS JBYXITPENEIbHBIN,
IIPOBOJIHUKA C TOMOIIBIO BOJIETMETP
amIepMeTpa 1 BoJIbTMeTpa'. JBYXIIPENEIbHBIN,
PE3UCTOPHI,
UCTOYHUK [TUTAHUS,
KOMILJICKT
IPOBOJIOB, KJIIOY
39 JlaTuuk TOKa,
JaTYNK
[TocnenoBarenbHOE HalpsKEeHus,
COIIPOTHBIIEHUE ITPOBOIHUKOB amrepMmerTp
Jlaboparopnas pabota Ne 8. JBYXIIPEECIbHBIMN,
«3yueHne BOJIbTMETD
[0CJIEI0BATENBHOTO JBYXTIpEAEIbHBIH,
COEMHEHUS IPOBOTHUKOB). PE3UCTOPHI,
WCTOYHHUK UTAHMUS,
KOMILJICKT
IIPOBOJIOB, KJIIOY
40 JlaTuuk TOKa,
JaTYUK
HalpsOKEeHus,
[TapamenpHOE COPOTUBIEHUE aMIepMeTp
poBOAHKUKOB. JlabopaTtopHas JBYXTIPEIEbHBIH,
pabota N9 . «M3yuenue BOJBTMETD
NapajyieIbHOTO COeTUHEHUS BYXTIPEICTBHBI,
IIPOBOJITHUKOBY DE3HCTOPE,
UCTOYHUK [TUTAHHUSA,
KOMILJICKT
IPOBOJIOB, KJIIOY
41 | Pemenue 3amau.(mo Teme
:"CoeguHeHne MpOBOIHUKOB",
"3axon OMa Ji71s1 ydacTka
meru").
42 | KonrponbHas pabota Ned
"DNeKTpUYECKUH TOK.
CoenMHEHNE IPOBOTHUKOB" .
43 | PaboTa 1 MOUTHOCTb

SJICKTPHUYCCKOI'O TOKA.




44 JlaTuuk TOKa,
Enuauter paboTsl IaTYUK
AIEKTPUIECKOTO TOKA, HaIPSKEHUS,
MIPUMEHSIEMbIC Ha MPAKTHKE. aMmIiepMeTp

JBYXIIPEJECIbHBIN,
JlaGopatopnas pa6ora Ne 10 BOJIETMETP
"M3mepeHne MOITHOCTH U JBYXTIPEIEIbHBIN,
paboThI TOKA B AIEKTPUUECKOM JaMITIOYKa,
mame". HCTOYHUK MUTAHUS,
KOMIUTEKT
MIPOBOJIOB, KJIIOY

45 | HarpeBanue IpoBOIHUKOB
ANEKTPUICCKUM TOKOM. 3aKOH
Jxoynsa-Jlenna.

46 | Konnpencarop.

47 | Jlamna HakanMBaHUA.

DJIEKTpUYECKHUE
HarpeBaTeNbHbBIE TPUOOPEHI.
Kopotkoe 3ambikanue,
MPEAOXPAHUTEIH.

48 | DnEeKTpUUYECKHUE SIBICHUS

49 | DIIEKTPUUECTBO COIIEIIEE C
Hebec

50 | KontponpHas pabota Ne5
"DNeKTpUUECKUe IBJICHUS»

Paznean 3.
SJIEKTPOMAI'HUTHBIE
ABJIEHUS

51 JdemMoHcTpanus
MarnurtHoe moje. MarauTHoe «M3mepenue nosus
T0JIe TIPSIMOTO TOKA. MOCTOSIHHOTO
MarHuTHbIC TUHUH. MarHura

MOCTOSIHHBIN MarHuT
MOJIOCOBOM

52 | MarauTHoe nojie KaTylKy ¢
TOKOM. DIIEKTPOMATrHUTHI U HX
MIPUMEHEHUE.

JlaGopatopnas padora Nel 1
"COopKa 3JIeKTpOMarHuTa u
HCHBITAHUE €r0 NJCUCTBU".
53 | IlocTOSITHHBIE MAarHUTHI. JlaTark MarHUTHOTO

MarauTtHoe 1nose MoCTOSHHBIX
MarHuTOB. MarsuTHoe nose

3emun. JlabopaTopHas pabora
Ne 12 «3yueHne MarHuTHOro
T10JIsI TOCTOSTHHBIX MAarHUTOBY

TOJIST, TIOCTOSIHHBIM
MAarHuT II0JIOCOBOM,
JUHEHKa
HU3MCPUTCIIbHAA




54 | JleiicTBUE€ MarHMTHOIO MOJIS HA
MIPOBOJHUK C TOKOM.
DNEeKTPpUYECKUM IBUTATENb.
Jlaboparopnas pa6ota Nel3
"N3y4yeHue 31eKTpUIECKOro
JIBUTATENS TIOCTOSTHHOTO TOKa
(Ha MoJenn)
55 | DIEeKTpOMarHUTHBIE SIBICHMUS.
KparkoBpemennas
KOHTpoJIbHas paboTa Neb 1o
TeMe «DJIEKTPOMAarHuTHbIE
SIBIICHUS
56 | DieKTpOMarHUTHBIE IBJICHUS
Pa3nen 4. CBETOBBIE
ABJEHUSA
57 | AcTrounuku ceera. Ocserurens ¢
Pacnipoctpanenue cpera. HMCTOYHUKOM CBETa
Jlaboparopnas pabora Ne 14. Ha 3,5 B, ucrounuk
«Habmonenue MUTAHUS, KOMILJIEKT
MPSIMOJIMHEHHOTO MIPOBO/JIOB, IIIeJIeBast
pacnpocTpaHeHus CBETa» nuagparma
Bunumoe nBuxkeHHe CBETHUIL.
58 OcseTutens ¢
HUCTOYHUKOM CBETa
Ha 3,5 B, ucroununk
OTtpaxxkenue cBeTa. 3aKOH NHTAHAS, KOMILIEKT
OTpPa)KEHUS CBETA. HPOBOJIOB, IIE/IeBas
Jlabopamopnas paboma 15 « muadparma,
«M3yuenue sBiaeHUsA TOYIIHHD,
OTpaXKEHUSI CBETa» [ITAHIIET HA
MIJIOTHOM JIUCTE C
KpPYTOBBIM
TPaHCIIOPTUPOM
59 | [1nockoe 3epkao.
60 OcseTutens ¢
HUCTOYHUKOM CBETa
Ha 3,5 B, ucrounuk
[Ipenomnenue cera. 3aKoH ITHTAHHS, KOMIUTEKT
MIPEJIOMJICHHUS CBETA. HPOBOJIOB, IIE/IeBas
Jlabopamopuas paboma 16 muadparma,
«M3ydenue sBiaeHUA MOYIIHHID,
MIPEJIOMJICHUS CBETa [IIAHIIET Ha
MIJIOTHOM JIUCTE C
KpYTOBBIM
TPAHCIIOPTHPOM
61 | Jlunzel. OnTHyeckas cuia

JIUH3.




62 OcBetHTensb C
HCTOYHHUKOM CBETa
Ha 3,5 B, uctounnk
MMUTAHUS, KOMIUIEKT
MIPOBO/IOB, IIIEJIeBAs
nuadparma, SKpaH
N3006paxkeHus naBaeMblie CTATTBHOI,
nuH30i1. JIabopaTopHas paboTa HaTpaBJISIONAs C
Nel7 "HUzyuenue n3o0pakeHus M3MEpPHTETBHOI
JTaBaE€MOT'O JIMH30H". IIKAIOi,
cobOuparomye
JINH3BI,
pacceuBaroias
JIMH3a, clIai
«Monenb
npeaMeTa B
penrtepe
63 I'ma3 kak onTU4yeckas cucreMa.
Onrtuyeckue npudOpBHI.
64 | CBEeTOBEIC SIBIICHUS
65 | Konrponbnas pabora Ne 7.
«CBeTOBBIC SBICHHS)
Pazgen 5. IOBTOPEHUE
66 | I[loaroroBka K HTOTOBOI
KOHTpOJIbHOU paboTe. dusnka
¥ MUD, B KOTOPOM MBI KHBEM
67 | UtoroBas KOHTpoJsIbHAs paboTa.
68 | O00OIIEeHE U aHATIN3

WUTOTOBOM KOHTPOJIBHOM
pabotsl. «Kakas crpaHHas
TUTaHeTa...»




KanennapHo-remaTudeckoe nJiaHupoBaHue 9 Kiacc.

n/n

Tema

Koa-
BO
4acoB

JlaTa
no
ILUIAHY

Jara
no

dakry

Hcnoab3oBanue
000py/10BaHMs LIEHTPA
«Touka pocra»

Pa3nen 1. 3akoHbI
JBHKEHUS U
B3aMMOJAEHCTBHSA Tel.

34

BBOIHBIN HHCTPYKTAXK
no Th. MarepuansHas
touka. Cucrema
OTCUeTa.

IIepemenienue.

Onpenenenue
KOOPJIMHATHI
JBIDKYIIETOCS Tea.

[IpssMonuneHOEe
PaBHOMEPHOE JBUKCHHE
IIepememenue npu
NPAMOJIMHEHHOM
paBHOMEPHOM
JBUKCHHM.

I'paduku 3aBUCUMOCTH
KHMHEMaTUYEeCKUX
BEJIMYMH OT BPEMEHU
MPpU NPSIMOJIMHEHHOM
paBHOMEPHOM
JBUKECHUU

CpenHsist cKopocTh

Pemnrenue 3anau

[Ipsamonuneiinoe
PaBHOYCKOPEHHOE
JIBHKEHUE. Y CKOPEHHE.

CxopocTb
MNPSAMOJIMHEHHOTO
PaBHOYCKOPEHHOTO
newkenus .['paduk
CKOPOCTH.




10

[Tepemenienue npu
IPSMOJIMHETHOM
PaBHOYCKOPEHHOM
JBUKCHHM.

11

[Tepemenienue Tena npu
IIPSIMOJIMHETHOM
NIBIOKEeHUN 0€e3
HAa4yaJIbHOM CKOPOCTH.

12

Jlaboparopnas pabota
Ne 1 "UccaenoBanue
PaBHOYCKOPEHHOTO
NIBIDKEHUA 0e3
Ha4aJIbHOM CKOPOCTH.

OoopynoBanue: llItatus
71a00paTOPHBIH,
MEeXaHUYEeCKask CKaMbs,
OpyCOK JepeBsIHHBIH,
3JIEKTPOHHBIA CEKYHIOMED
C IaTYNKaMH,
MarHUTOYIIpaBisieMble
TEPKOHOBBIC JATYMKU
CEeKyHI0Mepa

13

I'paduku 3aBuCUMOCTH
KMHEMAaTHYECKUX
BEJIMYMH OT BPEMEHU
IIPU IIPSIMOJINHEWHOM
PaBHOYCKOPEHHOM
JBUKEHUH

14

Pemrenue 3agaug «
PaBHOyCKOpeHHOE
JIBIDKEHUE)

15

Pemenue 3agay no teme
«OCHOBBI KHHEMATHKI))

16

KontponbHas padora
Nel o teme
«IIpssmonuHeitHoe
PaBHOYCKOPEHHOE
JBUKEHHE)

17

OTHOCHUTENBHOCTD
JIBUKECHUS.

18

HNueprmansHble
CHCTEMBI OTCUETA.
[TepBriii 3aK0H
Hrrotona.

19

Bropoii 3akoH HeroToHa.

20

Tpernii 3akoH HproTOHA.

21

CB0OOIHOE ITaficHrE
Tel.

22

JIBuxenue tena,
OpOIIEHHOTO
BEPTUKAJIBHO BBEPX.
HesecomMocTs.




23

JlaGopatopHas paboTa
No 2 "U3zmepenue
YCKOpEHUSI CBOOOTHOTO
nageHus"

24

3aKOH BCEMUPHOTO
TATOTEHUS.

25

YckopeHue cBOOOTHOTO
rnajgeHus Ha 3emie u
ApyruX HEOECHBIX TEJ.

26

IIpssMonuHenHoOEe U
KPUBOJIMHEUHOE
JIBUKEeHUE. [[BuxkeHue
TeJa MO OKPYXHOCTH C
MMOCTOSIHHOM 110 MOAYJIIO
CKOpOCTBIO.

27

Pemenue 3anau.

28

HckyccTBeHHBIE
CIIyTHUKH 3eMJIn

29

Nmnynec Tena. 3akoH
COXPAHEHHUS UMITYJIbCa.

30

PeakTuBHOE NBUKEHHUE.
Paxkertrl.

31

Pemnrenue 3anau

32

BriBox 3akoHa
COXpAaHEHUSA
MEXaHUYECKOU SHEPTUH.

33

Pemrenue 3agad mo reme
"3aKOHBI COXpaHEHHUS B
MmexaHuke "

34

Konrponsnas padora Ne
2 o Teme "3aKOHBI
COXpaHEHHS B MEXaHUKE

n

Pazgen 2.
MexaHuuecKkue
K0JIe0aHHUs U BOJIHBI.
3BYyK.

15

35

KoneobarensHoE
nBroxenne. CBOOOIHEIE
KOJICOaHU.

36

Benuuunsl,
XapaKkTePU3YIOIINE
KoJie0aTebHOe
JIBUKCHHE.

JdemoHcTpanuu
«Konedanuss HUTSHOTO
MasiTHUKA ¥ CBOOOIHEIE
KoJIeOaHus Tpy3a Ha

IPYKUHE»:

O6opynoBanme:  aTYUK

YCKOpEHHs,  IITaTHB
KperexoM, Habop Ipy30B,
HUTb, HA0OP MPYKUH

C

37

I'apmoHnueckue
KoJie0aHus




38 1 «3yuenue koneOanui
HUTSHOTO MasTHUKA:
OobopynoBanue:
KOMIIBIOTEP, JTATIUK
YCKOpEHUs, TPY3 C
JlaGopatopHas paboTa KpIOUKOM, JIErKas U
Ne 3 "« UccnenoBanue HepacTsHKUMas HUTh,
3aBUCUMOCTH NIEpHOJia U pynerka U3yuyenue
Y4aCTOTHI CBOOOTHBIX KoJieOaHuil Tpy3a Ha
KoJjeOaHui MasiTHUKA OT IPYKUHE:
JUINHBI €T0 HUTH. OobOopynoBanue:
KOMIIBIOTEP, TATIUK
YCKOpEHUSI, IITATUB C
KperexoM, Habop NpyKUH
pa3HoM KECTKOCTH, HAOOP
rpy3oB o 100 r.
39 | Pemenue 3amau 1
40 | 3aTtyxaromue 1
KoJeOaHusl.
BrinyxneHHbie
KoJe0aHusl.
41 | Pesonanc. 1
42 | Pacipoctpanenue 1
KoJieOaHUH B cpejie.
BousHbl.
43 | Jnunaa Bonasl. CkopocTh
pacrnpocTpaHeHus
BOJIHBI.
44 | Ucrounuku 3ByKa. 1
3BYKOBBIE KOJICOAHUSI.
45 | Beicota, TemMOp 1 1
IPOMKOCTb 3BYKa.
46 | Pacnpocrpanenue 3Byka. 1
3BYKOBBIE BOJIHBI.
47 | OTpaxenue 3ByKa. 9Xo0. 1
3BYKOBOH PE30HAHC
48 | Pemenue 3agay 1
49 | Konrponbnas pabora Ne 1
3 mo teme
"MexaHuyeckue
KoJIeOaHUs U BOJTHBI.
3ByK"
Paznea 3. 25
DJIeKTPOMArHUTHOE
noJie
50 1
MaruuTHoOE€ nozse.
51 | HampaBnenue Toka u 1 JdeMoHCcTpanus

HanpaBJI€HUE JTUHUN €r0
MarHMTHOTO MOJIS.

«3mepenrne MarHuTHOTO
M0JIs BOKPYT IMPOBOJHUKA C




ToKkOoM»: O00pya0BaHueE:
JaTYUK MarHuTHOI'O I10JIA,
JIBa IITaTUBA, KOMILIEKT
MIPOBOJIOB, HICTOYHUK TOKA,
KITIOY

52

OO6nHapyxeHue
MarHMTHOTI'O OJIs 10 €ro
JNEUCTBUIO Ha
JIEKTPUYECKUN TOK.
[IpaBuio neBoOM pyKH.

53

Nuaykuys MarHuTHOTro
noyid. MarHuTHBIN
MHOTOK.

54

Pemnrenue 3anau

55

MarauTHEINA ITIOTOK

56

SBnenue
3JIEKTPOMArHUTHOU
UHIYKIUH

57

Jlaboparopnas pabota
Ne4"W3zyuenue siBneHus
3JIEKTPOMATrHUTHOMN
UHAYKIUH'".

58

Hanpasnenue
WHJYKIHOHHOT'O TOKA.
IIpaBuio JleHna.

59

SIBieHue
CaMOWHIYKIIUH.

60

[Tonyuenue u nepenaya
MIEPEMEHHOTO
AIEKTPUUYECKOTO TOKA.

61

Tpancdopmarop.

62

DNEeKTPOMarHuTHOE
ToJe.

63

DJIEKTPOMAarHUTHbHIE
BOJIHBI

64

KonebaTenbHbIil KOHTYP.
[Tonyuenue
ANEKTPOMArHUTHBIX
KoJIeOaHuH.

65

[TpuHIMIIBI paIHOCBSA3U
" TCIICBUACHUA.

66

DneKTpOMarHuTHasI
IpUpoJa CBETa.

67

IIpenomienue ceera.
Ddu3nUecKuil CMBICI
ImoKa3aTelnst
MIPETOMIIEHUS.

68

Hucnepcus ceera. LiBera
TeJ.




69

CrnekTpockorn u
criekrporpadg

70

THUIBl ONTUYECKUX
CIIEKTPOB

71

Ilornomexnue u
HCITyCKaHWE CBETA
aTOMaMH.
[Ipoucxoxnenue
JINHEMYaThIX CIIEKTPOB.

72

Jlaboparopnas pabora
Ne 5 "Habnronenue
CIUIOIIHOTO U
JINHENYaThIX CIIEKTPOB
UCIyCKaHus'".

73

Pemnrenue 3amau

74

KontponbHas padota Ne
4 no teme
«INEKTPOMarHUTHOE
moJie»

Pasnen 4. Ctpoenne
aToMa M aTOMHOI0
sapa. Ucnoab3oBanue
JHEPIruM aTOMHBIX
siaep.

19

75

PagnoakTUBHOCTE.

76

Monenu atoMoB. ONEIT
Pezepdopna.

77

PagnoaxkTuBHEBIE
IpEBpAIEHUs] aTOMHBIX

saep.

78

DKCnepUMEHTaIbHBIE
METOBI HCCIICIOBAHMUS
YaCTHIL.

79

Jlaboparopnas pabota
Neo 6 "Uzmepenue
€CTECTBEHHOTO
paauanuoHHOro (hoHa
03UMeTpoM”".

80

OTKpBITHE NPOTOHA U
HEUTpOHA.

81

CocraB aTOMHOTO siIpa.
SnepHbie CUIIBI.

82

Oueprus cBszu. Jledpekr
Mmacc.

83

Pemrenue 3agau




84

Jlenenue sanep ypaHa.
[ennas peakuus.

85

JlaGopatopHas paboTa
Ne 7 "U3zyuenue aeneHus
A7pa aToMa ypaHa 1o
¢dororpaduu Tpexon".

86

S nepHslil peaktop.
ITpeoOpa3oBanue
BHYTPEHHEHN SHEPTrUU
ATOMHBIX A1CP B
ANEKTPUUYECKYIO
SHEPTHIO.

87

ATOMHas SHEpPreTHKA.

88

buonormueckoe
JEWCTBUE paUAIUH.
3aKOH paJl0aKTUBHOIO
pacrnaja.

89

3aKOH paiuOaKTUBHOTO
pacrazaa

90

Jlaboparopnas pabota
Ne 8 "Omnenka nepuogaa
noJiypacrnaja
HaXOJSIIUXCS B BO3AYXE
MPOJYKTOB paciaja ra3a
panona. "JlaboparopHas
pabota Ne 9 "M3y4yenue
TPEKOB 3apsKEHHBIX
YACTHUII 110 TOTOBBIM
¢dororpadusm ".

91

TepmosnepHas peakuus.

92

Pemnrenue 3amau

93

KonrponsHas padora Ne
5 o Teme «®u3zuka
aToMa M aTOMHOTO siIpa.
Hcnons3oBanue SHETHH
ATOMHBIX SIACP»

Pasznea 5. Ctpoenue u
sBoJronus Beeennoi

94

Cocras, CTpo€HHUE U
MIPOUCXOXKICHUE
ConHEe4YHOM CUCTEMBI.

95

Bonpnimne nimaHeTs
COJIHEYHOU CHUCTEMEI.

96

Mausie Tena ConHEUHOMI
CHUCTEMBEL.

97

Crtpoenue, u3ydeHue u
spoaronusa CoJtHIa 1
3BE3 .




08 | Ctpoenue u 3BOIIOLUS 1
Bcenennoii.

Paznen 6. [loBTOopenne 4

99 | Urorosoe nosropexHue.

100 | UTorosas KOHTpoJBHAS 1
pabora.
101 | AHamu3 omu60K 1
KOHTPOJIbHOW PabOTHI.
102 | IlloBTropenue u 1
000061EeHne

CHyCOK JNTEPATYPHI € VKA3ZAHMEM IepeyHs V4eOH0-MeTOINYeCKOro
ofecrnieyeHus1. CPEACTB 00VYEeHHS M 3JIEKTPDOHHBIX 00PA30BATENbHBIXPECYDPCOB.

1. Hepprukun W.M. ®@usuka. 7 ximacc. Y4eOHMK [uis  00IIeo0pa3oBaTENbHBIX
yupexaeHuid. M.: [Ipocsemenue, 2023.

2. YepnuxoBa O.A. ®uzuka. 7 kiacc. Meronuueckoe nocobue k yueOHuky M.M.
[Teppimkuna. M.: [Ipoceemenue, 2023.

3. Xannanona T.A., XannanoB H.K. ®u3suka. 7 kiacc. Pabogas rerpaas. M.: [Ipoda, 2019.

4. Xannanosa T.A., XannanoB H.K. ®u3suka. 7 kinacc. Tectsr. M.: Ipoda, 2019

5. Tleppimkua WM. ®@usmka. 8 wiacc. Y4eOHUK i 0011e00pa3oBaTeIbHBIX
opranusanuii. M.: IIpocsemenne, 2023.

6. 2. ®unonosnu H.B. ®usmka. 8 kmacc. Metonuueckoe mocobue k yueOHuKy A.B.
[Neprimkuna. M.: [lpoda, 2018.

7. 3. XannanoBa T.A. ®usuka. 8 knacc. Pabouas rerpans. M.: JIpoda, 2014.

8. 4. Mapon A.E., Maposn E.A., ITo3otickuii C.B. @u3uka. § xinacc. COopHHUK
BompocoB u3amad. M.: JIpoda, 2019.

9. 5. XannanoB H.K., XannanoBa T.A. COOpHUK TECTOBBIX 3a/1aHUil 1O Pu3MKe. 8
knacc.M.: BAKO, 2019.

10. ®usmka. 9 ki.: yaed. 11 o61meoopa3zoBaTeabHbIX. yupexacHui. / .M.
[Iéppikun, E.M. UBanoB, Mocksa, [Ipocsemenue 2023.

11. ®uszuka. 9 kiacc: moypouHsle miansl no yueonuky .M. I1€primkuna,
/ aBT.-cocT. C.B. bobpoBa. — Bonrorpan: Yuurens, 2023. — 175 c.

12. ®usnka: 3amaunuk: 9 — 11 ki1.: Yaed. mocobue aiis obmeodpazoBar. yueo.
3aBenieHuid. — M.: Jlpocda, 1996. — 368 c.: . — (3anaunuku «/Ipodsi»).

13. ®usmka. Tectsl. 7 — 9 kmaccel. Kabapaua O.D., Opnos B.A. YuebH. - MeTo
nocobue. — 4-e uza., crepeorurt. — M.: JIpoda, 2000. — 96 c.: ui.

14. ®usndeckuii IKCIIEPUMEHT B CpeHEH mikoiie: Mexanuka. MonexkynsapHas Qpu3nka.
OnexrpoauHamuka / [llaxmaes H.M., [llunos B.®. — M.: IIpoceemenue, 1989. — 255
c.: wi. — (b-xa yuurens pusukn).

15. JlozoBenko C.B., Tpymmuna T.A Peanuzanus o6pa3oBaTeIbHBIX IPOrPaMM IO
¢bu3nKe ¢ UCTIOIb30BaHUEM 000PYAOBAHUS JETCKOro TexHonapka «1IkonbHbIiHi
KBantopuym» Mocksa, 2021

Humepnem-pecypcoi:

1.bubnuoteka — Bce o npeamery «Pusnkay. — Pexum gocryna: http://www.proshkolu.ru

2.Bupeo onbiThl Ha ypokax. — Pexxum moctyma: http://fizika-class.narod.ru



3.Equnas xomneknus mHQPOBBIX 00pa3oBaTENbHBIX pecypcoB. — Pexum gocryma:
http://school-collection.edu.ru

4. VlnTepecHble MaTeprabl K ypokaM (PU3HMKH 10 TeMaM; TeCThI [0 TeMaM; HarJIsJHbIe
nmocoOust kK ypokam. — Pesxxum nmoctyma: http://class-fizika.narod.ru

5. Hudpossie oOpa3oBaTenbHbIe pecypchl. — Pexum goctyna: http://www.openclass.ru

6. DnexkTpoHHbIE yueOHUKH 10 ¢u3uke. — Pexxum nocryna: http:// www.fizika.ru

COI''TACOBAHO:

[TpoTokon 3aceqanusi METOAMYECKOTO O0BEIMHEHUS

yuutenen ecrectBeHHOHayuHbIX gucuuiuind MBOY COIL Ne36
Nel or 28.08.2023r.

PyxoBonurtens MO Tapacenko E.B.

COI''TACOBAHO:
3amectuTenb Aupekropa no Y BP
28.08.2023r. Ocramesckas C.1O
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