[Tpunoxxenne xk OCHOBHOI 00pa3oBaTeIbHOU
nporpaMMe OCHOBHOTO OOIIero obpa3zoBaHUs
MBOY  «tOnrunckas COLI wum. C.M.
MuxainoBa» Mopraymuickoro
MYHUITUTIATFHOTO OKpyTa

PABOYASA ITPOT'PAMMA

yueOHOro npeamera «®u3uka»
i oOydarormuxcst 7— 9 kimaccos

C MCII0JIb30BaHHEM 000PYI0BAHHUS LIGHTPA eCTeCTBEHHO-HAYYHOM

HanpaBJCHHOCTH «Touka pocTa»



IMNOACHUTEJIBHASA 3AIINCKA.

PabGouass mnporpamma ecTECTBEHHOHAay4YHON HaIlpaBICHHOCTU 10 busnke c¢
HCTIONb30BaHUEM 00OpyaoBaHMs 1meHTpa «Touku poctay st 7-9  KiacCcOB OCHOBHOM
IIKOJIBI COCTaBJIEHA U pa3paboTaHa B COOTBETCTBUU C:

*  @epepanbHbiM 3ak0HOM OT 29.12.2012 No 273-®3 (pen. ot 31.07.2020) «O6
obpazoBanuu B Poccuiickoit ®enepanuu» (¢ U3M. U JAOM., BCTYI. B CHIY C
01.09.2020);

* TpeboBaHusMH DenepanbHOrO rOCyJapCTBEHHOTO 00pa3oBaTEeNbHOTO CTaHAapTa
OCHOBHOTO 00m1ero oopasoBanus (yTB. MmpruKkazoM MuHUCTEpCTBAa 00pa30BaHUS H
Hayku Poccuiickoit ®enepanun ot 17.12.2010 Ne 1897) (pen. 21.12.2020);

» Ilacmoprom HanumoHampHOro mnpoekta «OOpa3oBaHHe» (YTB. MPE3UAUYMOM
Cogera nipu [Ipesuaente PO mo cTparerndyeckoMy pa3BUTHIO W HAITMOHAJIBLHBIM
MPOEKTaM, TPOTOKOJI OT 24.12.2018 Ne 16);

* TocymapctBennoit  mporpammon  Poccuiickorn ~ @enepaunu  «Pa3zButue
obpazoBanus» (yTB. [loctanoBnenunem [IpaButensctBa PO o1 26.12.2017 Ne 1642
(pen. ot 22.02.2021) «OO6 yTBEpXIEHUH TOCYIAPCTBEHHOW MPOTPAMMBI
Poccuiickoit @eneparuu «Pa3Butre 00pa3oBaHus»;

*  aBTOPCKOH MpPOrpamMMoOil OCHOBHOTO 0OIero oopazoBanus 1mo ¢usuke mist 7-9
knaccoB (A. B. I[lépemnkun, H.B. ®unonosuy, E.M.I'ytHuk, M., «/Ipodar», 2015
r.);

* yu4eOHBIM IIJIJAHOM M OCHOBHOH oOpa3zoBaTenbHOM nporpammsl OO0 MBOY «110
Ne46y;

* MeroauueckuMu PEKOMEHJAIUSAMU IO CO3JaHUI0 M (YHKIMOHHUPOBAHHUIO B
0011e00pa3oBaTeIbHBIX OPraHU3ALMIX, PACIIOIOKEHHBIX B CEJIbCKOW MECTHOCTHU
U MalblX ToOpoJax, LIEHTPOB OOpa3oBaHMs  E€CTECTBEHHOHAYYHOH U
TexHojorudeckoil  HampasineHHocTed — («Touka  pocra»)  (YTBepXKaeHbI
pacniopspkeHueM MuHuctepcTBa npocBemienus: Poccuiickoit @eneparuu ot 12
saBaps 2021 r. Ne P-

6).
PaGouas mporpamma peanusyercst B yueOHunkax A. B. Ilepeinkuna «®@usuka 7 kimacey,
«®Dusuka 8 kiacey, «dusnka 9 kiace» cucremsl «Beptukanby» [lepoiukun A. B., yueOHuK
JUIst 00111Ie00pa3oBaTeNbHBIX yueOHbIX 3aBefieHu. M.: [Ipoda, 2020

[Iporpamma ONpeNeNsieT COAECpXKaHUE U CTPYKTYpy  y4eOHOro
MaTepHaa, Mocjiae10BaTeIbHOCTh €ro U3y4eHHUs], ITyTH (POPMUPOBAHUS CUCTEMBI 3HAHUHN, YM EHUI
U CIIOCOOOB AESITEIbHOCTH, Pa3BUTHUS, BOCIIUTAHUS U COLIMAIN3AI[UHN YYAIIUXCS.

Cosznanue nentpa «Touka pocra» mpeanonaraeT pas3BUTHE 00pa30BaTENbHON
UHQPPACTPYKTYpbl 00IIE00pa3oBaTeIbHON OpraHU3aldd, B TOM YHCIE OCHAIICHHE
00111e00pa3oBaTeIbHON OpraHU3aluu:

1. oGopynoBanuem, cpeAcTBaMH OOy4eHHS M BOCHUTAHUSA Uil U3y4eHHUs (B TOM 4YHUCIIE
SKCIEPUMEHTAIBHOI0) MPEIMETOB, KypCOB, JUCIUIUIMH (MOAYJIEH) eCTECTBEHHOHAYYHON



HaIlPpaBJICHHOCTHU IIpU pcaii3alluid OCHOBHBIX 06IHeO6p3.30BaTeJIBHBIX nporpaMmm H
JOIIOJIHHUTCIBHBIX 06H_IeO6pa3OBaTCJIBHBIX nporpaMMm, B TOM YHUCIIC Ui pPAaCHIMPCHUA

COJACpKaHUS yqe6Horo npeamMeTa «(DI/I?»I/IKa));

2. O60py,[[OBaHI/IeM, cpeacrBamMu 06yquI/151 U BOCIIUTAaHHUA JId pealln3alluid IIpOorpaMm

JIOTIOJTHUTENIEHOTO 00pa30BaHUsI €CTECTBEHHOHAYYHOM HAalpaBIeHHOCTEH;
3. KOMIBIOTEPHBIM U HHBIM 000PYIOBAHHEM.

[IpodunpHBI KOMIUIEKT 000pyaoBaHUS obOecmeynBaeT A(HPEKTHBHOE ITOCTHIKCHHE
00pa30BaTeNbHbIX PE3yJIbTaTOB OOYyYalOIIMMHKCS IO MporpaMMaM €CTEeCTBEHHOHAYYHOM
HAIPaBIEHHOCTH, BO3MOXHOCTb YIIYOJIEHHOTO M3Y4YEHHS OTIENbHBIX MPEAMETOB, B TOM
gucie Juisi GOpMUPOBaHUS M300PETATEIBCKOT0, KPEaTUBHOTO, KPUTUIECKOTO MBIIUICHHSI,
pasBuTHS ~ (PYHKIIMOHAJIBHOW TPAaMOTHOCTH Y  OOyYalOIUXCS, B TOM  YHUCIE
€CTECTBEHHOHAYYHOW U MaTEMATHYECKO.

OKCHEPUMEHT SIBIIETCS MCTOUHUKOM 3HAHUN M KPUTEPUEM MX UCTUHHOCTU B HayKe.
Konuenuust coBpeMmeHHOro o0pa3oBaHUs MOJPa3yMEBAeT, YTO B y4eOHOM HKCIIEPUMEHTE
BEIyLIYI0 pPOJIb JOJUKEH 3aHATh CAaMOCTOATENbHBIM HWCCIIENOBATENbCKUNA YUYEHUUYECKUI
skcriepuMeHT. COBpeMEHHBIE SKCIIEPUMEHTAIbHbIE UCCIEOBAHUS MO (U3UKE yKe TPYIAHO
MPEeAICTaBUTh 0€3 UCIMOJIb30BaHUS HE TOJIBKO aHAJIOTOBBIX, HO M IIU(POBBIX U3MEPHUTEIbHBIX
npubopoB. B ®enepanbHoM rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHAApTe (J1ajnee —
®I'0OC) mponucaHo, 4TO OJHUM U3 YHHUBEPCAIbHBIX y4eOHBIX neicTBul (nanee — YVY]I),
npUOOpEeTaeMbIX YYaIIUMUCS, JOJKHO CTaTh YMEHHE «IPOBEACHUSI OMBITOB, MPOCTHIX
3KCIEPUMEHTAIbHBIX MCCIEI0BAHUM, MPSIMBIX 1 KOCBEHHBIX M3MEPEHUH C UCIIOIb30BAHUEM
AQHAJIOTOBBIX M MU(POBBIX H3MEPUTEIHHBIX TPUOOPOBY.

VY4eOHbI SKCTIEpUMEHT 1O (U3HKE, MPOBOJUMBIA Ha TPATUIIMOHHOM 000pYIOBaHUHU
(6e3 mpumeHeHuss UHUQPPOBBIX JIAOOPATOPHUIA), HE MOXKET B IOJHONH Mepe OOeCIeUUuTh
peleHre Bcex 00pa3oBaTeIbHBIX 3a/1a4 B COBpeMEHHOHN mikoiie. CloKHUBIIAsICS CUTyalUs
00yCJIOBJI€HA CYIIECTBOBAHUEM psijia IPOOIIEM:

® TPAAUOHWOHHOC INKOJBHOC O60py,HOBaHI/Ie Hn3-3a OrpaHHUYCHHA TCEXHUUYCCKUX

BO3MOKHOCTEH HE TTO3BOJISICT IMPOBOJUTE MHOTHE KOJITMYECTBCHHBIC NCCIICAOBAHM,

® UTMTENLHOCTH MPOBENCHHS (PU3MYECKUX HMCCIIEIOBAaHUM HE BCETA COTJIACYETCS C

JIIMTCIIbHOCTBIO y‘Ie6HI>IX SaHHTHﬁ;

® BO3MOXHOCTH IPOBCACHHUSI MHOTHUX (1)I/ISI/I‘IGCKI/IX I/ICCJIG,[[OBaHI/Iﬁ OIrpaHU4YMBaCTCA

TpeOOBaHUSIMH TEXHUKHU O€30ITaCHOCTH U JIp.

Hudposas 1abopaTopust KapAUHATBLHBIM 00pa30M U3MEHSET METOINUKY U COJCPIKAHHE
IKCIICPUMEHTAILHON JESITCITFHOCTH M TTOMOTAeT PEIIUTh BHINICTIEPCUNCICHHBIC MPOOICMBI.
[upoxwuii ciekTp MUGPOBBIX JATYUKOB MO3BOJISET YUAIIUMCS 3HAKOMHUTHCS C TTapaMeTpaMu
(GU3HYeCKOro HKCIEPUMEHTa HE TOJNBKO Ha KAa4eCTBEHHOM, HO M Ha KOJIHWYECTBEHHOM
ypoBHe. C momombio 1UGPOBOH 1ab0OpaTOpuM MOXKHO TPOBOAUTH  JUTHTEIIbHBINA
AKCIIEPUMEHT JaXe B OTCYTCTBHH JdKCIepuMeHTaropa. [Ipu 3ToM m3MepsieMble JaHHBIC U
pe3yabTaThl UX 00pabOTKH O0TOOPAXKAIOTCS HETTOCPEACTBEHHO HA YKPaHE KOMITBIOTEPA.

B mpouecce ¢opmupoBaHus IKCIIEpUMEHTANIBHBIX YMEHHI MO (pU3MKe ydaluiics yduTcs

NpEeaACTaBIIATh I/IH(l)OpMaI_[I/IIO 00 HCCIICOOBAHHHU B tleT]’:»IpéX BUJax:

® B Bep6aJ’IBHOMZ OIMUCBIBATE OKCIICPUMCHT, CO3[aBaTb CJIIOBECHYHO MOICIIb
OKCIICPUMCHTA, (I)I/IKCI/IPOBaTL BHUMAHUEC Ha HU3MCPIACMBIX (1)I/I3I/ILIGCKI/IX BCIIMYHHAX,
TCPMHUHOJIOTUH



® B TAaOJMYHOM: 3allOJIHATH TAOJMIBI JAHHBIX, JICKAMUX B OCHOBE IOCTPOCHHUS
rpagukoB (IIpU 2TOM Y Yy4YalIMXCs BO3HUKAECT MEPBUYHOE MPEICTABICHHE O MaciTadax

BEJINYWH);

e B rpaduueckoM: CTpOUTh TrpaduKu MO TaONUYHBIM JaHHBIM, YTO IO3BOJISET

MepeiTH K BBIIBIDKCHHUIO TUIOTE3 O XapakTepe 3aBHCHMOCTH MEXIY (QU3NUYECKUMU

BEIMYMHAMHM (IIpM  3TOM YUYUTENb [IOKAa3bIBA€T MPEUMYIIECTBO B BHU3yaJU3alluu

3aBUCUMOCTEH MEX 1y BeJIU- YNHAMU, HATJISAHOCTH © MHOTOMEPHOCTb);

® B aHWIMTHYECKOM (B BHJEC MaTEMaTHYECKHX YpaBHEHHWI): TPUBOJUTH

MaTeMaTUYeCKOe OIKMCAaHWE B3aUMOCBS3M (U3UYECKUX BEJIMYMH, MAaTEMaTHYECKOE

000011IeHHE MOTYYCHHBIX PE3YIbTaTOB.

[lepexon kK KakaAOMy dTaly MpeacTaBiIeHUS HHPOPMALMK 3aHUMAET JOCTATOYHO OOJBIION
MPOMEXYTOK BpeMeHU. besycioBHo, B 7—9 kiaccax 3TOT mporecc HeOOXOAMM, HO B CTapIINX
KJIaccax 3TO BpPeMs MOXKHO ObUIO ObI OTBECTH Ha pelleHue Oosiee BaXXKHBIX 3a71ad. B aToM miaHe
rdpoBbie Ta0OpaTOPUU MO3BOJISIFOT CYIIECTBEHHO S9KOHOMUTH BPEeMsl, KOTOPOE MOKHO MMOTPATUTh
Ha (GOPMHUPOBAHUE HCCICIOBATEIBCKIUX YMEHUM YYaIUXCs, BBIPAKAIOMIUXCA B CIETYIOINX
eV CTBUAX

® omnpeerneHnue MpooIeMBI;
® [IOCTaHOBKA MCCIICIOBATEIBCKOH 3a/1a49u;
® [JJAHMPOBAHUE PEIICHHUS 3a1a4H;

® [IOCTPOCHUE MOJENIEH;

® BBIIBI)KEHUE TUIIOTE3;

® SKCIEpUMEHTalIbHAs IPOBEPKA TUIIOTES;

® aHaNW3 JaHHBIX SKCIIEPUMEHTOB UM HAOIIOICHU;
* (QopmynupoBaHUE BBIBOJIOB.

HOCHGI[HI/IG roabl 'y YydallluXcCsa Ha6J'IIOI[a€TC5[ HHU3Kasd MOTUBAUA H3YUYCHUA
€CTECTBEHHOHAYYHBIX TUCIUIUIMH M, KaK CJEJICTBUE, IaJieHue KayecTBa oOpa3oBaHUS.
HudpoBoe yuebHOE 000pyAO0BaHHE MO3BOJSET yUAIIUMCS 03HAKOMUTHCS C COBPEMEHHBIMHU
MCTOJAaMH UCCIICAOBAaHUA, IPUMCHACMBIMU B HAYKEC, 4 YUUTCIIIO — MPUMCHATH HA TIPAKTUKC
COBpPEMEHHBIC MMENIarornuecKre TeXHOIoruu. [103ToMy TTIaBHOM COCTABISIONICH KOMILIEKTa
«Toukoli pocTa» SBISFOTCS U(PPOBBIE JIAOOPATOPHUH.

[lpenmaraemasi mporpamMma peajgu3yercss ¢ MOMOIIBI0 y4eOHO-METOJUYECKUX KOMILJIEKTOB
(YMK).

VYMK nmnst kaxa0ro Kjiacca BKIIOYACT: YUCOHUK, 3aJaYHUK, METOANYECKUE MaTepUAITbI JJIs
YUYHUTENS, CAMOCTOSTEIIbHBIE 1 KOHTPOJIbHBIE PAOOTHI.

[Inanupyrorcs crnenyronme (OpMbI  OpraHU3alUu  yuyeOHOTO mpoliecca: (POHTAIBHBIE,

KOJUIEKTUBHBIE; TpYyNIOBbIe; paboTa B Mmape; WHIUBUIYaJIbHBIE.

B npenonaBanuu npeamera OyAayT HCIOJIB30BATHCS CIEAYIOIINE TEXHOJIOTHHA U METOIBI:
JTUYHOCTHO-OPUEHTHUPOBaHHOE OOydeHHe; mpodiieMHoe oOydeHue; nuddepeHIIupOBaHHOE
00y4YeHHE; TEXHOJIOTUM OOYyYEHHUs Ha OCHOBE PEIICHUS 3aJla4; METOJbl WHIMBUYaIbHOTO
o0yueHusl.



Oco0OeHHOEe 3HaueHHWE B TMpEnoJaBaHUU (UUKH HMEET IIKONbHBIN (U3HMUECKUil
AKCIIEPUMEHT, B KOTOPbIM BXOIAT JEMOHCTPALlMOHHBIA 3KCIEPUMEHT U CaMOCTOSATEIbHBIE
nabopaTopHble pabOTHI yHaTUXCS.

eabro u3yyeHust (U3UMKU B OCHOBHOM LIKOJIE SIBJISICTCH:
1) B HanpaBJIeHUH JIMYHOCTHOTO PA3BUTHSI

- BOCIIMTAaHHC T'OTOBHOCTHU OGy‘-I&IOHlI/IXCH K CaMOpPa3BUTUIO U CaM006p3.30BaHI/IIO Ha OCHOBC
MOTHBaIlUH K O6y‘leHI/IIO U ITO3HAHHIO,

-opMHUpOBaHHE IIEHHOCTH 370pPOBOr0 M 0Oe30macHOro oOpas3a JKH3HH, IPaBHUII
WH/IMBUTyaJIbHOTO U KOJUIEKTHUBHOTO O€30ITaCHOTO MOBEJICHUS B YPE3BBIYAHBIX CUTYAIUSX,
YIPOXKAFOIINX JKU3HH U 3JI0POBBIO JIFOJICH, TPABUJI MIOBEICHHUS HA TPAHCIIOPTE U HA IOPOTax.
-BOCIIUTAHHE YOSKAEHHOCTH B BO3MOXKHOCTH T[O3HATH MPUPOAY, HEOOXOAUMOCTHU
pa3YMHOF0 HCITOJIB30BAHUA I[OCTI/DKGHI/II\/’I HaYKI/I 58 TeXHOHOFI/Iﬁ IS z[aaneﬁmero paSBI/ITI/ISI
YeJIOBEUYECKOIo O0IIeCTBa;

-pa3BUTHE YBaXEHUS K TBOPIAM HAYKH M TEXHUKH; OTHOIIECHUS K (PU3HKE KAK K DIEMCHTY
00I11eYeI0BEYECKOM KYJIbTYPBI,

2) B MeTanpeIMeTHOM HANPaBJIeHUH

OCBOCHME 3HAHUM O MEXaHUYECKUX, TEIIJIOBBIX, 2JICKTPOMArHUTHBIX M1 KBAHTOBBIX
SBJICHUSX; BEJIMYHMHAX, XapAaKTEPU3YIOIMX OTHU SBJICHUS, 3aKOHAX, KOTOPBIM OHH
MOAYUHSAIOTCS; METOAAaX HAYYHOTO MO3HAHUS MPHUPOAbl U (OPMUPOBAHMS HA 3TOM OCHOBE
MpeAcTaBiIeHUu 0 GU3NUECKON KapTUHE MUDA;

OBJIQJICHUE YMEHUSMH IPOBOJUTH HAONIOJEHUS TMPHPOIHBIX SIBICHUW, OMKCHIBATH U
00001maTh pe3yabTaThl HAOIIOICHUH, UCIIOIB30BaTh MPOCTHIC U3MEPUTEIBHBIC TPUOOPBI 115
U3y4eHUs (U3MUECKUX SBICHUN; PEACTABIATh PE3yIbTaThl HAOIIOICHUH WM H3MEPEHU U B
BUe Tabnui, TpapuKOB M BBIBIATH HA 3TOH OCHOBE JMIIHMPUYECKHUE 3aBUCHUMOCTH;
IMPUMEHSTDH TOJy4YEeHHbIC 3HAHUA JJIs1 OOBSCHEHHS pa3HOOOpa3HBIX MPUPOAHBIX SBICHUN H
mponecCoB, IMPHUHIUIIOB HeﬁCTBHH BAXKXHEUNINX TEXHUYECKUX YCTpOfICTB, AJi1 pCUHICHUA
bu3NYECKUX 3a1a4;

Pa3BUTUC MO3HABATCIIbHBIX HHTCPCCOB, MHTCIINICKTYAJIbHBIX U TBOPYCCKHUX CHOCOOHOCTEM
B IIpoHeccc peUICHUA (bHSI/I‘IGCKI/IX 3ala4 W  BBIIOJHCHHUA OSKCIICPUMCHTAJIBHBIX
UCCJIeI0BaHUM; CIMOCOOHOCTH K CaMOCTOSATEIbHOMY HIPHOOPETEHHUIO HOBBIX 3HAHUU IO
¢u3MKe B COOTBETCTBUHM C )KU3HEHHBIMU NOTPEOHOCTSIMU M MHTEpECaMHU;

- UCIOJIb30BaTh KOMIBIOTEPHBIE TEXHOJOTUM ISl pElieHUs HWHMOPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX y4e€OHBIX 3a/Ja4, B TOM 4YHCJE: BBIUHUCICHUE, HAIMMCAHHUE IHCEM,
COUYMHEHUM, JOKJIAJIOB, pedepaToB, CO3JaHUE IPE3CHTAIINH U Ip.;

Ilnanupyembie pe3yJibTaTbl 0OCBOCHHUS Y4eOHOr0 npeamera « Puznkar.

JIMYHOCTHBIMH pe3yJbTaTaMM o0yueHus pu3nke B 7-9 Kiaccax SBISIOTCS:



* Ppa3BUTHE IO3HABATEIbHBIX UHTEPECOB, UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIOCOOHOCT €M
y4dalmxcs;

e yOeXJEeHHOCTh B BO3MOXKHOCTH IIO3HAHUS HPHUPOJAbL, B HEOOXOJUMOCTH pPa3zyMHOI'O
UCIIOJI30BAaHMS JOCTHMKEHUH HAyKM M TEXHOJOTMH JUIsl JAJbHEHIIEr0 pa3BUTHS
YeJI0BEYEeCKOro 00IIecTBa, yBaXKEHUE K TBOPIIAM HayKU U TEXHUKHU, OTHOLICHHE K (pU3nKe
KaK 3JIEMEHTY O0IeUeI0BEYECKON KYIbTYPHI;

* CaMOCTOSATEIBHOCTH B IPHOOPETEHUHN HOBBIX 3HAHUN M MPAKTUYECKUX YMEHUH;

* TOTOBHOCTH K BBIOOpPY *KM3HEHHOTO IMyTH B COOTBETCTBHH C COOCTBEHHBIMH UHTEPECAMU U
BO3MOXXHOCTSIMH;

e MoOTHBalusi 00Opa3oBaTEIbHOM JESITENbHOCTH IIKOJbHUKOB HA OCHOBE JIMYHOCTHO
OpPUEHTHUPOBAHHOI'O MTOAX0/1a;

* (GOopMHUpPOBaHME LIEHHOCTHBIX OTHOLIEHUH APYT K APYTY, YUUTEIIO, aBTOpaM OTKpPBITUH U
U300peTeHU, pe3yIbTaTaM 00yueHusl.

MeTtanpeaMeTHBIMH pe3yibTaTaMu 00ydeHUs pU3UKe B 7-9 Kiaccax SBISIOTCS:



OBJIaJICHUE HABBIKAMH CaMOCTOSITEILHOTO MPUOOPETCHHUS HOBBIX 3HAHWUM, OpraHU3aAIlUH
y4eOHOM NeATeIbHOCTH, MOCTAaHOBKHU I1eJiel, MIaHUPOBAHUS, CAMOKOHTPOIS U OLIEHKHU
pEe3yJIbTAaTOB CBOEH JEATEIbHOCTH, YMEHHUSMH MPEABUACTh BO3MOXKHBIE PE3YJIbTAThI
CBOUX JICHCTBUI;

* TOHUMAaHUE PA3IUYUN MEXIy MUCXOMHBIMHU (paKTaMH M THUIIOTE3aMHU JUIsI UX OOBSICHEHHS,
TEOPETHUUECKHUMHU MOJISISIMH U PEAbHBIMU OOBEKTAMHU, OBJAJICHUE YHUBEPCATbHBIMH
y4eOHBIMH JCHCTBUSMHU Ha MpUMEpax TUIoTe3 Al OOBICHEHUS U3BECTHBIX (DAKTOB W
AKCIEPUMEHTAIBPHON TPOBEPKH BBIIBUTAEMBIX THIIOTE3, Pa3pabOTKH TEOPETHUYECCKUX
MOJIeJIeH TTPOIECCOB WIIH SIBIICHUIA;

* (dopMHpOBaHUE YMEHUN BOCIIPUHUMATD, ITepepadaThIBATh M MPEIABIBIATH HHPOPMAIIHIO B
CJIOBECHOM, OOpa3HOW, CHUMBOJIMYECKOH (opMax, aHAIM3UPOBATh M IepepadaThIBATh
MOJIYYeHHYI0O HH(GOpPMAILMI0 B COOTBETCTBUU C TOCTABICHHBIMU 33JadyaMU, BBIICISTH
OCHOBHO€ COJIEpaHUE MPOYUTAHHOTO TEKCTA, HAXOAUTH B HEM OTBEThI HAa MIOCTABICHHbBIC
BOIIPOCHI M M3JIaraTh €ro;

* TPHOOPETEeHHE OIbITa CAMOCTOSTENBHOIO TMOMCKA, aHamu3a W oTOopa WHpOpMaIuu c
WCIIOJIb30BAHUEM PA3IMYHBIX UCTOYHUKOB U HOBBIX MH(POPMAIIMOHHBIX TEXHOJOTHH IS
pelieHus Mo3HaBaTeIbHBIX 3a/a4;

* pa3BUTHUE MOHOJOTMYECKOW M JUATOTHYECKOW peyd, YMEHHUs BbIpakaTh CBOM MBICIH U
CrOCOOHOCTH BBICTYIIMBATH COOECEIHMUKA, MOHMMATh €r0 TOYKY 3PEHHs, MPHU3HABATH
IIpaBo JIPyToro 4YeJ0BEKa HA HHOC MHCHHC,

* OCBOCHHE MPHUEMOB JICUCTBUI B HECTAHAAPTHBIX CUTYAIUSIX, OBJIAJCHUE IBP UCTUUECKUMHU
METOJIaMH PEIICHHS IPo0IeM;

* (dopMupoBaHUE yMEHHUI pabOTaTh B TPYIIE C BHIIOJHEHUEM PA3TUYHBIX COIUATBHBIX
poJIeH, IPECTABIATh U OTCTAMBATh CBOU B3TJISIBI M YOSKICHUS, BECTH TUCKYCCHIO.

PeryastuBubie YY /|

OOyyaromuiicsi MOJXYYUT BO3MOKHOCTD It (POPMHUPOBAHUS CIEAYIONMX peryasaTUBHbBIX YVY/I. 1.
YMeHne caMoCTOSITENbHO ONPEAEIATh eI 00y4eHNUs1, CTaBUTh U (POPMYJIHPOBATh HOBBIE 3a4aUM
B yu€Oe M TIO3HABAaTEIBbHOM JEATENbHOCTH, pa3BUBaTh MOTHUBBI W MHTEPECHl CBOEH IO-

3HABATEIBHOM AeaTeNbHOCTH. OOYJarOIINIiCs CMOXET:

* AHAJIM3UPOBATH CYIIECTBYIOIINE U MIAHUPOBATH OyAyIIHEe 00pa30BaTEeNbHbBIE PE3YIbTATHI;

* uAeHTH(UIMPOBATL COOCTBEHHBIE MPOOIEMBI M ONPENEIATh T[IaBHYK mpobmemy; O
BBIIBUTaTh BEPCHH pEIICHHs] MPoOIeMbl, (pOpMyIupoBaTh THIOTE3bl, MPEIBOCXUIIATH
KOHEYHBIN pe3yJIbTar;

* CTaBUTh LEIb ACATEILHOCTH HAa OCHOBE OINpEeAeNEHHON MPOOJIIEeMBl M CYIIECTBYIOIIMX
BO3MOXKHOCTEH;

* (¢opmynHpoBaTh yueOHbIE 3aJaud KaK IIard JOCTHIKCHHSI IIOCTABICHHOW Ienn
NEeSITENIbHOCTH;

* 00OCHOBBIBAThH 1I€JIEBbIE OPUEHTUPHI U MIPUOPUTETHI CCHUTKAMH Ha IIEHHOCTHU, YKa3bIBas U
000CHOBBIBAsI JIOTHYECKYIO ITOCIIE0BATENILHOCTh IIIAar0B.

2. YMeHHE CaMOCTOSTENbHO TMJIAHUPOBATh NYTH JIOCTHXKEHHS IieJied, B TOM YHUCJe

albTEepPHATUBHBIE, OCO3HAHHO BBIOMpaTh HauOosee >(PPEKTUBHBIE CHOCOOBI PEIICHUS
yUeOHBIX M MO3HABATEIIbHBIX 3a7a4.
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OOyyarommics CMOXKET:

3.

omnpeaenaTh HeoOxoaumoe(ble) IeHCTBUE(S) B COOTBETCTBUU C yUeOHOM U TO3HABATEIbHOM
3a/layaM¥ U COCTaBIISATh AJITOPUTM €ro(UX) BBINOTHEHUS;

00OCHOBBIBATh M OCYULIECTBIATH BHIOOp Hambosee >(PQPEeKTUBHBIX CHOCOOOB pPELICHUS
yueOHBIX M IM03HABATENBHBIX 33/1a4;

OTIpE/IeIATH/HAXOAUTh, B TOM YHCIE U3 MPEAJIOKCHHBIX BapHAHTOB, YCIOBHS JUIS
BBINTOJTHEHUS Y4eOHON U TTO3HABATEIBHOM 3a/1a4;

BBICTPAanWBaTh JKU3HEHHbIE IUIAHBI Ha KpaTKOCPOYHOE Oyxyiiee (3asBIATH LEJIEeBbIC
OPUEHTHPHI, CTaBUTHh aJCKBAaTHBIE WM 3aJaud W TMpemiarath ACWCTBUS, yKasblBas H
00OCHOBBIBAsI JIOTHYECKYIO ITOCIIE0BATEILHOCTD II1aroB);

BBIOMpATh U3 MPEUIOKEHHBIX BAPUAHTOB M CAaMOCTOSATENIBHO HCKATh CPEACTBA/pecypcehbl
JUTSL peIIeHUsT 3a0a9H/JOCTKCHUS eI

COCTaBIATh IUIAH peleHus MpoOieMbl  (BBIIOJIHEHUS  TPOEKTa, IPOBEACHUS
UCCIIEIOBAHUS);

OIlpesieNATh MOTEHLHAIbHBIE 3aTPYJHEHUs NPU pEIIeHUH y4eOHOHW M IO3HaBaTeJIbHOMN
3aJjauu ¥ HaXOJUTh CPEACTBA ISl UX YCTPAHEHUS;

OIKCHIBATh CBOHM OIBIT, OOPMIISIsl €ro JJIs Iepejaddl JPYyTruM JIOASIM B BHJIE TEXHOJIOTUU
peleHus MpaKTUYECKUX 3aJ1a4 OMpeIeIEHHOTO KiIacca;

TUTAHUPOBATH U KOPPEKTUPOBATH CBOIO HHINBUAYAIbHYIO 00pa30BaTeIbHYIO TPACKTOPHIO.
YMeHHe COOTHOCHTH CBOHM JICHCTBHS C IUIAHUPYEMBIMH pE3yJIbTaTaMH, OCYIIECTBISTH

KOHTpPOJIb CBOEH [JEATENBbHOCTU B IPOLECCE IOCTHXKEHUS PpEe3ysbTaTa, ONPEAENSATh CIOCOOBI
NEeWCTBUI B paMKax IMpeUIoKEHHBIX YCIOBUH M TpeOOBaHMI, KOPPEKTUPOBATh CBOM JICHCTBUS B
COOTBETCTBUU C U3MEHsIoLIeHcsa cuTyanuei. O0yyaromuicss CMOXeT:

OIPENENsTh COBMECTHO C TII€JaroroM M CBEPCTHUKAMHU KPHUTEPHH IIAHUPYEMBIX
Pe3yIbTaTOB M KPUTEPUU OLIEHKH CBOCH yueOHOW AeATeIbHOCTH;

CHCTEMaTH3HPOBaTh (B TOM YHCJE BHIOMPATh HMPUOPHTETHBIC) KPUTEPUH IJIAHUPYEMBIX
PE3yJIbTAaTOB U OLICHKH CBOCH JeATEIILHOCTH;

OTOMpaTh HWHCTPYMEHTBHI JUIS OLEHUBAaHUS CBOEW JICATENBHOCTH, OCYIIECTBISTH
CaMOKOHTPOJIb CBOEH JIESITEIBHOCTH B paMKax MPeJIOKEHHBIX YCIIOBHA U TpeboBanuit; O
OLIEHUBATH CBOIO JIESATEIBHOCTH, aPTYMEHTHPYS MPUYHHBI TOCTH)KEHUS WM OTCYTCTBUS
IUTAaHUPYEMOTO Pe3yJIbTaTa;

HAXOJUTh JOCTATOYHBIE CPEJCTBA JUIS BBINOJIHEHUS YUeOHBIX IEHCTBHM B M3MEHSIOLICHCS
CUTYallUU U/WIH IIPU OTCYTCTBUHM INIAHUPYEMOTO pe3yJIbTaTa;

paboTasi M0 CBOEMy IIJIaHY, BHOCHUTH KOPPEKTHBBI B TEKYIIYIO JESTEIBHOCTh Ha OCHOBE
aHaJIM3a W3MEHEHWM CUTyalluH JUIS TOJYyYEHHUs 3alJTAaHUPOBAHHBIX XapaKTEPHCTUK
IPOAYKTa/pe3ybTara;

YCTQHABIUBATH CBSI3b MEXKIy IOJYYCHHBIMH  XapaKTEPUCTUKAMHU MPOAYKTa |
XapaKTEepUCTUKAMH MpoIecca JAEATEIbHOCTH U TI0 3aBEPIICHUH JCSITEILHOCTH MpeaIaraTh
U3MEHE- HUE XapaKTEPUCTUK Ipolecca JUIA TMOJTYYCHHS YIYUIICHHBIX XapaKTEPUCTHK
POAYKTA;

CBEpATh CBOM JICHCTBHSI C IENBI0 M TIPU HEOOXOJMMOCTH HCIPABIATH ONIMOKH
CaMOCTOSITEIIBHO.
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4. YMeHHe OLICHMBaTh MPAaBUIBHOCTb BBIIOJHEHUS Y4eOHOM 3ajgaud, COOCTBEHHBIE
BO3MOXKHOCTH €€ penieHns. O0ydaronmiics CMOXeT:

*  ONpEAeNATh KPUTEPHH MPABUILHOCTH (KOPPEKTHOCTH) BBIMOJHEHUS yueOHOM 3amaun; U
aHAJIM3UPOBATh U OOOCHOBBIBATH NMPUMEHEHHE COOTBETCTBYIOLIETO MHCTPYMEHTApUs s
BBIIIOJTHEHU S YUeOHOH 3a/1auu;

*  CcBOOOJHO MOJB30BATHCS BRIPAOOTAHHBIMU KPUTEPUSMU OLIEHKH U CAMOOIICHKHU, HCXOJIS U3
LEJTM U UMEIOIINXCS CPEJICTB, pa3ianyasi pe3yJbTaT U CloCcOObI IEHCTBHI;

* OLEHUBATb MPOJAYKT CBOEH JEITEIbHOCTH IO 3aJaHHBIM H/WIM CaMOCTOSATEIbHO
orpeieIEHHBIM KPUTEPHUSM B COOTBETCTBHUHU C LIEJIBIO I€ATEIBbHOCTH;

* 000CHOBBIBaTh JOCTHKMMOCTbH LI€JIM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBOUX
BHYTPEHHUX PECYPCOB U JOCTYIIHBIX BHELIHUX PECYPCOB;
¢uKCcHpOBaTh U aHAIM3UPOBATH TMHAMUKY COOCTBEHHBIX 00pa30BaTENIbHBIX PE3YJIbTATOB.

5. BrnageHue ocHOBaMM CaMOKOHTPOJIS,, CAMOOLIEHKH, IPUHATUS PEILICHUI U OCYIIECTBICHUS
OCO3HAHHOTO BRIOOpA B YUEOHOU ¥ MMO3HABATEILHOMN JIEITEIILHOCTH.

OOyyaronuics CMOXKET:

* HaOmMoIaTh U aHATU3UPOBATH COOCTBEHHYIO YU€OHYIO U TIO3HABATEIBHYIO IEATEIbHOCTD U
JESATENHOCTD JPYTUX 00yUaIoUMXCs B IPOLIECCE B3aUMOIIPOBEPKH;

* COOTHOCHUTH peajbHble M IUIAHUPYEMBbIE pe3yJIbTaThl MHANBUAYAIBHON 00pa30oBaTEIbHOM
JESTEIbHOCTH U JIENIaTh BBIBOIbI;

* [PUHUMATh pellieHUE B yUeOHOM CUTyallMi U HECTH 32 HETO OTBETCTBEHHOCTD;

*  CaMOCTOATEIBHO ONPENENATh INPUYMHBI CBOEr0 ycClleXa HWIM Heyclexa M HaXOAWUTh
CHocoOBI BBIX0/1a U3 CUTYyallUH HEYCIIeXa,

* PETPOCHEKTHBHO OIpeNeNiTh, Kakue JACHCTBUA IO pEIICHUI0 y4yeOHOH 3agauu wiu
napaMeTpbl 3TUX JACHCTBUI NpPUBEIM K IHOJYYCHHIO HMMEIOLIErocs MPOJIyKTa y4ueOHOM
JESTEIILHOCTH;

* JIEMOHCTPHPOBATH  MNPUEMBI  PETYISAIUH  NCUXO(PU3NOIOTHIECKIX/IMOIIMOHATIBHBIX
COCTOSIHMM JiIsi  JAocTkeHus: 3¢pdexra ycrnokoeHus (yCTpaHEHHs] SMOIMOHAIBHOM
HanpsHKEHHOCTH), 3¢ ¢dekTa BoccTaHOBICHHS (ocialOleHHus NPOSBICHUN yTOMIICHUS),
s dexTa akTHBHU3aUH (TOBBIICHHS TICUXO0(PU3HUOIOTHYECKON PEaKTUBHOCTH ).

IMo3naBarenbHble YY ]I

OOyyaromuiicst MOIy4UT BO3MOXKHOCTb JUIsl (POPMUPOBAHMS CIIEAYIOMINX IT03HABATENbHBIX Y'Y 1.

1. VYmenue omnpenensTh IMOHATHS, CO3JaBaTh OOOOIICHUS, YCTAaHABIUBATH aHAJIOTHH,
KJIACCU(PHUIIMPOBATh, CAaMOCTOSTEIbHO BBIOMpAaTh OCHOBAHHUA M  KPUTEPUH IS
KjIaccu(UKAIMK, YCTaHABIUBATh MPHUYHMHHO-CIICACTBCHHbBIC CBSI3H, CTPOUTH JIOTHUECKOE
paccyxeHne, yMo3akiioueHre (MHIYKTHBHOE, JEIYKTHBHOE, MO aHAJOTMH) U JeaTh
BBIBO/IBI.

OOy4aromuiics CMOXKET:



* noaOupaTh CIOBAa, COMOAYMHEHHBIE KIIOYEBOMY CIIOBY, ONPENECISIIONINE €ro IPU3HAKU U
ceoiictBa; L BeicTpamBaTh JOrHYECKYIO IEMOYKY, COCTOSIIYIO M3 KIHOYEBOTO CJIOBa M

CONMOMYMHEHHBIX eMmy cioB; U BbigensTs oOmUMil TpU3HAK [BYX WM HECKOIBKHX
IPEIMETOB UJIH SABJICHUM U OOBSCHITH UX CXOJACTBO;

*  00BEIMHATH MPEIMETHI U SBICHUS B TPYIIIBI IO ONPENeIEHHBIM TPU3HAKaM, CPAaBHHBATh,
KJIaCCU(PHUIIMPOBATH M 00001aTh (DaKThI U SBICHUS;

*  BBIACJTH SBJICHHUE U3 OOIIETO PsANa APYTUX SBICHUI,

*  OmpenenaTh OOCTOATENBCTBA, KOTOPBIE MPEIIICCTBOBATN BOSHHUKHOBCHHIO CBSI3U MEXKIY
SBICHUSAMHU, M3 OTHX OOCTOSTENBCTB BBIACIATH ONPEICINSAIONINE, CIIOCOOHBIE OBITh
NPUYMHOM TAHHOTO SIBJICHHUS, BBISBIISATH PHYUHBI M CJICICTBUS SIBJICHU;

* CTPOMTBH PACCYXJICHHE OT OOIMX 3aKOHOMEPHOCTEH K YAaCTHBIM SIBICHHSIM M OT YaCTHBIX
SIBJICHUN K OOIIM 3aKOHOMEPHOCTSIM;

* CTPOUTH pacCyXk/IeHHUE Ha OCHOBE CpPAaBHEHUS NPEAMETOB U SBICHUM, BBIACISSA NIPH 3TOM
o01ye NpU3HaKY;

* M3J1ararh MOJY4YECHHYIO HH(OPMAIMIO, HHTEPIPETHPYs €€ B KOHTEKCTE pelIaeMoil 3a1auu;
CaMOCTOSITETIFHO YKa3bIBaTh Ha MH(POPMAIINIO, HYKAAIOUIYIOCs B IPOBEPKE, Ipelarath U
MPUMEHSTH CIIOCO0 MTPOBEPKHU JOCTOBEPHOCTH HH(OPMAIINH;

*  BepOaIM30BaTh YMOLMOHAILHOE BIICUYATIICHNE, OKa3aHHOE HAa HETO HCTOYHUKOM;

* OOBSICHATH SIBIICHWS, TIPOIECCHI, CBSI3M H OTHOIICHHS, BBIIBISIEMBIE B  XOJIE
MO3HABATEILHOW M HCCIIEIOBATEIBCKOW JICATENBHOCTH (IPUBOIUTH OOBSICHEHUE C
U3MEHEHUEM (pOpMBI TIPECTABICHHUS, OOBSICHATD, ACTATH3UPYS WK 000011ast; 00BICHSATH
C 3a/IaHHOM TOYKH 3pEHU);

* BBIIBJIATH W HA3bIBaTh MPUYUHBI COOBITHS, SIBICHUS, B TOM YHMCJE BO3MOXKHBIe/Hanboiee
BEPOSTHBIC MPUYUHBI, BO3MOKHBIE MOCIEACTBUS 3aJaHHOW MPUYUHBI, CaMOCTOSTEIHHO
OCYIIECTBIISISl IPUINHHO-CIICICTBCHHBIN aHAIH3;

* JIenaTh BBIBOJ Ha OCHOBE KPUTHUYECKOTO aHaIN3a Pa3HBbIX TOUEK 3PEHUs, MOIATBEPKIAThH
BBIBOJI COOCTBEHHOM apryMeHTaIllUeH NI CAMOCTOSITEIILHO IMTOTYyYCHHBIMU IAHHBIMH.

2. YMeHue co3liaBath, IPUMEHSATh U MPeo0pa30BbIBATh 3HAKW U CHMBOJIBI, MOJICTH U CXEMBI

JUIsl pelieHusl y4eOHBIX U MO3HaBaTEIbHBIX 3a7a4. O0y4Yaromuics CMOXKET:

* 0003HAYaTh CHMBOJIOM M 3HAKOM ITPEIMET H/HITH SBICHHE;

*  ONpeneNsATh JIOTUYECKHE CBA3M MEXIY NpeAMeTaMH W/WIU SBICHHAMH, 0003HayaTh
JaHHBIC JIOTHYCCKHUE CBA3HU C IIOMOIIBIO 3HAKOB B CXEME,

* co3aBaTh aOCTPAKTHBIN WM peanbHbId 00pa3 npeaMeTa u/uity siBJICHHUS,

*  CTPOUTH MOJIEJIb/CXEMY Ha OCHOBE YCIIOBUH 3aJjauu M/WIJIM crioco0a e€ pelieHus;

° co31aBaThb BCPGaJIbeIe, BCIICCTBCHHBIC H I/IH(I)OpMaL[I/IOHHBIe MOACIN C BBIACJICHUCM
CYIIECTBEHHBIX XapaKTEPHCTUK OOBEKTa JJIsI ONpeseseHus crocoda pemieHus 3aaadu B
COOTBETCTBUU C CUTYalUECH;

* peoOpa3oBBIBATH MOJAEIHU C LIETbIO BBIABICHUS OOIIMX 3aKOHOB, ONPEACISIOIIX JAHHYIO
peAMETHYIO 00J1aCTh;

* IEpeBOJUTH CIOKHYIO MO COCTaBy (MHOTOACNEKTHYI0) MHGOPMALUIO U3 rpaduuecKoro
WK GOPMATM30BAHHOTO (CUMBOJIBHOTO) TIPECTABICHHS B TEKCTOBOE M HA000POT;



* CTPOUTH CXEMY, aJTOPUTM JACHCTBHUS, WCIPABIATh WM BOCCTAHABIMBATH HEU3BECTHBIM
paHee aJrOPUTM Ha OCHOBE MMEIOIETOCs 3HaHUsI 00 00BEKTE, K KOTOPOMY MPUMEHSETCS
AITOPUTM;

*  CTPOMTH JIOKA3aTEILCTBO: MPSIMOE, KOCBEHHOE, OT MPOTHUBHOTO;

*  aHANMM3UPOBATH/pedIECKCUPOBATH OMBIT Pa3pabOTKU W peanu3aluud y4eOHOTO MPOEKTa,
UcCleI0OBaHus (TEOPETUUYECKOTO, SMITUPUUECKOT0) HA OCHOBE MPEITI0KEHHOM MpoOIeMHOM

CUTYyalluu, MMOCTaBJICHHOMN neian 1500580071 3aJaHHBIX KpUTCPHUCB OLICHKHU
POAYKTa/pe3yabTara.
3. CmbicnoBoe uteHue. OOyuarommics
CMOXET:

* HAXOOUTh B TEKCTe TpeOyeMyro WHGOpMAIUI0 (B COOTBETCTBHH C IEJISIMH CBOCH
JIESATETLHOCTH );

* OpHUEHTUPOBATHCA B COAEpPKAHMU TEKCTA, IMOHUMATh LEJOCTHBI CMBICI TEKCTa,
CTPYKTYPHPOBATh TEKCT;

*  YCTaHaBIUBAaTh B3aUMOCBS3b ONMCAHHBIX B TEKCTE COOBITUH, SBICHUH, IPOLIECCOB,;

*  Ppe3IOMMpOBATH INIABHYIO UJEI0 TEKCTA;

* KPUTHUYECKU OLIEHUBATh COZIEpKaHUE U (POPMY TEKCTa.

4. ®opMHpOBaHHME M pa3BUTHE SKOJIOIMYECKOTO MBIIUICHUS, YMEHUE NPUMEHSATh €ro B
N03HABATEIbHOM, KOMMYHMKAaTHBHOM, COLMAJIbHON MpPAaKTHKE U MNPOPEeCCHOHAIBHOM
OpUEHTALIUH.

OOyyaromuiicss CMOXeT:

*  ONpEeAesATh CBOE OTHOLIEHHUE K IPUPOJHOM Cpene;
aQHAJIM3UPOBAaTh BIUSHUE SKOJOTHYECKUX (AKTOPOB Ha cpeay OOUTaHUS KHUBBIX
OpPraHHU3MOB;

* IPOBOJAUTH NIPUYHUHHBIA U BEPOSTHOCTHBIM aHAIU3 YKOJIOTUYECKUX CUTYalluH;

* [POTHO3MPOBATH U3MEHEHMSI CUTYAllH IIPH CMEHE AEHCTBUSA OAHOTO (pakTOpa Ha aeicTBue
apyroro (akTopa;

*  PacHpOCTPAHSATH IKOJOTMYECKNE 3HAHUS M YU4aCTBOBATh B IPAKTUYECKUX JENIAX 110 3alUTE
OKPYXKaroUEeH Cpebl;

*  BBIpAXAaTh CBOE OTHOLICHUE K MPHUPOJIE Yepe3 PUCYHKH, COUMHEHNUS, MOJIEIH, IPOECKTHHIC
paboThL.

5. PazButve MOTHBAaLMM K OBJIAQJCHUIO KYJIbTYpOl aKTHBHOI'O HCIIOJIb30BAaHUS ClOBaped U
JPYTUX TTOUCKOBBIX CHCTEM.

OOy4aromuiics CMOXKET:

*  OIpenelsATh HEOOXOMMBbIE KIIFOUEBbIe TOMCKOBBIE CIIOBA U 3aIPOCHI;

*  OCYLIECTBIISATH B3aUMOJICHCTBUE C 3JIEKTPOHHBIMH TOUCKOBBIMHU CUCTEMaMHU, clioBapsimu; [
dopMHUpOBaT  MHOXECTBEHHYIO  BBIOOPKY M3  IOMCKOBBIX  HCTOYHHUKOB IS
00BEKTHBU3ALIMH PE3YJIbTATOB IOUCKA;

* COOTHOCHTH IIOJIy4E€HHBIE PE3YJIbTAThI I0MCKA CO CBOEH IEATEIbHOCTBIO.

KommyHnukaTuubie YY |
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1. VYmMmenue opraHu3oBbIBaTh y4eOHOE COTPYJHUYECTBO M COBMECTHYIO JEATEIbHOCTH C
YUUTEJIEeM M CBEpCTHUKAMU; paboTaTh MHAWBUIYAIbHO U B IPYIIE: HAXOAUTH O0Iee pelieHue u
pa3pemarb KOH()IUKTHI HA OCHOBE COIJIaCOBAaHUS MO3UIMI U yuéTa HHTEPECOB; (hOPMYJIUPOBATh,
apryMEHTHPOBATh U OTCTauBaTh CBOE MHeHUE. OOyyJaronMics CMOXKET:

*  OMNpedensaTh BO3MOXKHbBIE POJIU B COBMECTHOM JAESITEIbHOCTH;

* UIPaTh ONPEIEIEHHYIO POJIb B COBMECTHOM AEATEIBHOCTH;

* MPUHUMATH MO3UIHIO COOECETHUKA, MOHUMAs! MO3UIUIO APYTOro, pa3IndaTh B €r0 PEUH:
MHEHHE (TOYKY 3pEHUSs), JOKa3aTeIbCTBO (apryMeHTHI), (PaKThl; THIIOTE3bl, aKCHOMBI,
TEOpHUH;

* OIpeAeNaTbh CBOM JEHCTBUS U JAEUCTBUSI MapTHEPA, KOTOpPbIE CIIOCOOCTBOBAIU WM
HPENSATCTBOBAIN MPOIYKTUBHON KOMMYHUKAIUU;

*  CTPOUTH NO3UTHUBHBIC OTHOLIEHUS B Ipoliecce yueOHON U M03HABATEIbHON 1€ATEIbHOCTH;

* KOPPEKTHO U apryMEHTHPOBAHHO OTCTaMBaTh CBOIO TOUKY 3PEHMS, B TUCKYCCUU YMETb
BBIIBUTaTh KOHTPApPryMEHTHI, MepedpasupoBaTh CBOK MbICIb (BlIaJleHHE MEXaHHU3MOM
SKBUBAJICHTHBIX 3aMEH);

* KPUTHUYECKH OTHOCHUTHCS K COOCTBEHHOMY MHEHMIO, C JOCTOMHCTBOM IpH3HAaBaTh
OIMMOOYHOCTh CBOETO MHEHUS (€CITH OHO TAKOBO) M KOPPEKTUPOBATH €T0;

* MpeanaraTh aJbTEPHATHUBHOE pelIeHNe B KOH(IMKTHOM CUTYallNN;

*  BBIJCNATH OOIILYIO TOYKY 3PEHUS B TUCKYCCHUU;

* JIOrOBapHMBaThCs O TpaBWJIaX U BOMpocax i OOCYXJCHHS B COOTBETCTBUU C
IIOCTABJICHHOU IIepel TPYIIION 3a/1auei;

* OpraHM30BbIBATH Yy4yeOHOE B3aUMOJAEHUCTBHE B TIpymme (ONpeaensTh OoOlue Lemu,
pacmpelensTh poJid, JOrOBapUBAaTHCS APYT C APYTOM U T. [1.);

* yCTpaHATh B paMKax Juajora paspbiBbl B KOMMYHHKallUM, OOYCIIOBICHHbBIE
HETIOHUMaHUEM/HETPUATHEM CO CTOPOHBI cOOeCeTHUKA 3a1auu, (POPMBI HIIH COJCPIKAHUS
Juasora.

2. YMeHUE OCO3HAaHHO WCIIOJNb30BATh pEUYEBBIE CpPEACTBA B COOTBETCTBUU C 3ajladyeit
KOMMYHUKAIIUH 17151 BRIPQ)KEHHS CBOUX UyBCTB, MBICJIEH U TOTpeOHOCTEN [Tt



MJIAHUPOBAHUSA U PETyISALUU CBOSH NEATENbHOCTH; BIAJCHHE YCTHOM U MHUCbMEHHOU
peUbl0, MOHOJIOTUYECKON KOHTEKCTHOM peublo. OOy4Jaromuics CMOXKET:

*  ONpeAensATh 3aJa4y KOMMYHUKAIIUU U B COOTBETCTBHH C HEM OTOUpATH peueBbIe CPEICTBA;

* 0oTOMpaTh W HUCIOJB30BaTh PEUYEBBIE CPEACTBA B MPOIECCE KOMMYHHKAIMH C JPYTUMH
JIOJBMU (JIMAJIOT B Mape, B Majol Tpynme U T. [1.);

* TMPEACTaBIATh B YCTHOM WM THUCBMEHHON (opMe pa3BEPHYTHIM TUTaH COOCTBEHHOM
JACATCIIbHOCTH,

* coOmofaTh HOPMBI MNyOIMYHONW pedd, perjJaMeHT B MOHOJOre M JTUCKYCCHU B
COOTBETCTBUU C KOMMYHUKATUBHOM 3a1aueii;

* BBICKa3bIBaTh U OOOCHOBBIBATH MHEHHE (CY)KJIEHUE) U 3alpaliuBaTh MHEHUE MapTHEpa B
paMKax quanora;

*  TIPUHUMATH PEUICHHUE B XOJIC JIUAJIOTa M COTJIACOBBIBATH €T0 ¢ COOCCETHUKOM;

* CO3/[aBaTh NMUCHMEHHBIC KIMIIUPOBAHHBIE U OPUTHMHAIBHBIE TEKCTHI C HCIOJIb30BAHUEM
HEO0OXOUMBIX PEUYEBBIX CPEICTB;

* HCMOJB30BaTh BepOalbHBIC CpPENCTBAa (CPEACTBA JIOTHYECKOW CBSI3W) IS BBIACIICHUS

CMBICJIOBBIX OJIOKOB CBOErO BBHICTYILIEHHUs; [ Mcnonb30BaTh HEBepOAIbHBIE CPEACTBA WK
HaTJISHBIE MaTEPUAITBI, TIOATOTOBICHHBIE/ OTOOPAaHHBIE TIOJT PYKOBOJICTBOM YUUTEIS,
* JIeJIaTh OLIEHOYHBIA BBIBOJ O JOCTHMIKEHUHU LIEJIM KOMMYHHKAIIMA HEMOCPEACTBEHHO MOCIIE
3aBEPIICHUS KOMMYHHKAaTHBHOTO KOHTAKTa 1 00OCHOBBIBATH €TO.
3. ®opMupoBaHUE W pa3BUTHE KOMIIETEHTHOCTH B 00JACTH HCIIOJIb30BaHMS WH(OPMAIIMOH -
HO-KOMMYHHUKaIIMOHHBIX TexHonoru# (nanee — HUKT).
OOyJaroImuics CMOXKET:

* IeJICHANpPABICHHO WCKaTh M HCIOIb30BaTh MH(DOPMAIIMOHHBIE PECYpChl, HEOOXOAUMBIE
JUTSI pelieHust y9eOHBIX U MPAaKTUYECKUX 3a/1a4, ¢ momoIbo cpeactB UKT;

* BBIOMpaTh, CTPOUTH M HCIOJIB30BaTh aJCKBATHYI0 HH(POPMAIMOHHYIO MOJENb JUIs
nepeaain CBOUX MBICIEH cpeacTtBaMm CCTCCTBCHHBIX U (I)OpMaHLHLIX SA3BIKOB B
COOTBETCTBHUU C yCIOBUSIMU KOMMYHHKAIUU;

¢ BBIACIIATH HH(i)OpMaHHOHHBIﬁ ACIICKT 3aJa4u, ONCpHUpPOBATH AAHHBIMU, UCIIOJIB30BATH MO -
JIeIb PELICHUs 3a]1a4uH;

¢ HCIOJIB30BAaTh KOMIIBIOTCPHBIC TCXHOJIOIUH (BKJIIO‘-IaSI BI)IGOp AJCKBATHBIX 3a1a4€
MHCTPYMEHTAJIbHBIX IPOTrpaMMHO-aNNapaTHbIX CPEJICTB M CEPBUCOB) Ui pELICHUs
I/IH(l)OpMaIII/IOHHI)IX N KOMMYHHUKAalUOHHBIX y‘IC6HI>IX 3aJad, B TOM 4YHUCJIC. BBIYHUCJICHUC,
HaIKMCaHHe MUCEeM, COUMHEHUH, TOKIaA0B, pedepaToB, CO3AaHNE TPE3CHTAIIUN U AP.;

* HCIO0JIb30BaTh UHPOPMALIUIO C YUETOM 3THUECKUX U MTPABOBBIX HOPM;

* co3daBaTb MH(POPMALMOHHBIE PECYpChl PA3HOTO THNA M JUIS Pa3HbIX ayJIUTOpUH,
cobmro1aTh HHGOPMAITMOHHYIO TUTHEHY M TTpaBujia MH(POPMAIIMOHHOM 6€30TaCHOCTH.

IIpeameTHbIMU pe3ysbTaTaMu 00yueHus pusuke B 7-9 kiaaccax sIBJISIOTCH:

* (dopMHpOBaHUE TIPEJCTABICHUI O 3aKOHOMEPHOW CBSI3W M TIO3HABAEMOCTH SIBICHHIA
pupoAbl, 00 OOBEKTUBHOCTH HAyYHOTO 3HAHUS; O CUCTEMOOOpasyroleil poiau pu3nKu
JUISL Pa3BUTHSl JIPYTUX €CTECTBEHHBIX HAyK, TEXHUKHM M TEXHOJIOTMH;  HAy4YHOIO
MHPOBO33pDEHHMSI  KaK  pe3yjbTaTa HM3y4€HHMS OCHOB CTPOEHUS MaTepuu W
(byHaMeHTaIbHBIX 3aKOHOB (PU3HUKH;



* 3HAHHS O MPHUPOJE BAXKHEHIINX (PU3UUECKUX SBICHHUI OKPYKAIOIIETO MUpa U TOHUMaHUE
CMBbICTa (PU3NYECKHUX 3aKOHOB, PACKPBIBAIOIINX CBSI3b N3YUYCHHBIX SBICHHUII;

* (opmupoBaHuEe TMEpBOHAYAIBHBIX MPEACTABICHUN O (PU3MUECKON CYIIHOCTH SIBJICHUU
MPUPOABI (MEXaHUYECKHX, TETNIOBBIX, YJIEKTPOMATHUTHBIX U KBAHTOBBIX ), BUJAX MaTepUU

(BelecTBoO U 1oJie), IBUKEHUH KaK CII0CO0e CyIeCTBOBAaHUS MaTEPHH; YCBOGHNE OCHOBHBIX HJIeH
MEXaHUKH, aTOMHO-MOJIEKYJISIPHOTO YYEHHS O CTPOEHUH BEIIECTBa, 3JIEMEHTOB 3JIEKTPOIMHAMUKHU
Y KBaHTOBOU (DM3UKH; OBIIAJICHUE MOHATUHHBIM alllIapaToM U CHMBOJIUYECKUM SI3BIKOM (DU3HKU;

* yYMEHHS IMOJIb30BATHCS METOJAMU HAy4YHOr'O MCCIEAOBAHUS SIBICHUN MPUPOIbI, IPOBOIUTD
HAONIOZCHNS, TUTAHUPOBAaTh M BBIIOJIHATH SKCIEPUMEHTHI, 00pabaThiBaTh PE3yJbTATHI
M3MEpPEHHH, NPECTABIATh PE3yIbTaThl M3MEPEHUH C MOMOIIBI0 Talmuil, rpadukoB u
dbopmyn, oOHapyXKHBaTh 3aBHCHUMOCTH MEXIy (DU3MUECKUMHU BEITUYMHAMHU, OOBICHATH
MOJYYEHHbIE PE3yNbTaThl U J€JaTh BBIBOABL, OLEHHMBATh TIPaHULBlI IOTPEIIHOCTEN
pe3yJabTaTOB U3MEPEHUN;

* yYMEHHS IPUMEHSTh TEOPETUUECKIE 3HAHUS 11O (PU3UKE HA TPAKTHKE, pelIaTh Pu3ndeckue
3a/1a4ud Ha IPUMEHEHUE MOTYYEHHbIX 3HAHUH;

* yYMEHHS Y HaBBIKH MPUMEHSTH MOJTyUYCHHBIC 3HAHUS 7151 OOBSICHEHHS TIPUHITUATIOB JCHCTBU S
BOKHEUIINX TEXHUYECKUX YCTPOHCTB, (pabOThl) MalIlMH W MEXaHHU3MOB, CPEJCTB
MEPEIBIKEHUST W CBSI3M, OBITOBBIX MPHOOPOB, MPOMBIIUICHHBIX TEXHOJOTHYECKUX
MPOIECCOB, pEIIeHUs NPAKTHYECKUX 3a/ad IOBCEIHEBHOW KH3HHU, OO0ECIeYeHUS
0€30macHOCTH  CBOEH JKM3HM, pPAIMOHAIBHOTO TPUPOAONOIB30BAHUS U  OXPAaHBI
OKpPYIKAIOIIEH CpelIbl; BIMSIHHUS TEXHHYECKUX YCTPOWCTB Ha OKpYKaroulywo cpeay; U
OCO3HaHHE BO3MOXKHBIX TPUYMH TEXHOTEHHBIX M 3KOJIOTHMUECKHUX KaTacTpod.

* OCO3HAaHHE HEOOXOIUMOCTH NPUMEHEHUS AOCTHKEHUN GU3UKA W TEXHOJOTHH s
PalMOHAIBHOTO MPUPOAOIIOIb30BAHHS;

* OBJAJICHUE OCHOBAMM OE30IIaCHOTO MCIIOJIb30BAHUS €CTECTBEHHBIX M HCKYCCTBEHHBIX
AJIEKTPUYECKUX M MAarHUTHBIX TOJeH, SJEKTPOMArHUTHBIX U 3BYKOBBIX BOJIH,
€CTECTBEHHBIX U UCKYCCTBEHHBIX HOHUZUPYIOIIUX H3TYyYECHU BO N30eKaHUE UX BPEIHOT O
BO3JICHCTBUS HA OKPY’KAIOIIYIO CPELy U OpPraHU3M YEIOBEKa;

* (¢opmupoBaHHE YOSKICHHUS B 3aKOHOMEPHON CBA3HM M MO3HABAEMOCTH SIBICHUN MPUPOJIBI,
B OOBEKTMBHOCTH HAyYHOTO 3HAHUS, B BBICOKOW IIEHHOCTH HAyKH B pPa3BUTHU
MaTepUaIbHON U JYXOBHOU KYJIBTYPHI JIOJICH;

* pa3BUTHE TEOPETHUECKOIO MBIIUIEHUS HA OCHOBE (POPMUPOBAHUS YMEHHMH yCTaHABIMBATh
(dakThl, pa3nyaTh TPUYUHBI U CIEACTBHS, CTPOUTH MOJICIM W BBIIBUTATH THUIIOTE3HI,
OTBICKMBaTh U (OPMYIHUPOBATH JOKA3aTEIbCTBA BBIABHHYTHIX THIIOTE3, BBIBOJUTH U3
AKCTIEPUMEHTAIBHBIX ()AaKTOB U TEOPETUUYECKUX MO/JIENeH (U3HUECKIE 3aKOHBI;

* pa3BUTHE YMEHHS TUIAHUPOBATH B TTOBCEAHEBHOMN KU3HU CBOM JEUCTBHUS C TPUMECHEHUEM
MOJTYYEHHbIX 3HAHUW 3aKOHOB MEXAaHUKHU, OHJICKTPOAMHAMUKU, TEPMOJUHAMHUKH U
TEIJIOBBIX SIBJICHUH C IIENIBI0 COePEeKEHUS 310POBbS;

* (opMHpOBaHME MpPEACTABICHUN O HEPALMOHAJILHOM MCIOJb30BAaHUU TPUPOTHBIX
PECYPCOB M SHEPIUHU, 3arPSA3HEHUH OKPYIKAIOLIEH Cpesibl KaK CJIeICTBUE HECOBEPLICHCTBA
MAIlIMH ¥ MEXaHU3MOB.

* KOMMYHUKATHBHBIE YMEHHMS: JIOKJIAJbIBaTh O pe3yJibTaTax CBOEro HCCIEI0BaHUs,
y4acTBOBAaTh B JIUCKYCCHUU, KPAaTKO M TOYHO OTBEYATh HA BOMPOCHI, HCIOJb30BaTh
CIIPABOYHYIO JINTEPATYPY U JPYTHE UCTOUHUKH HH(POpMAIIUK. BHINYCKHUK HAYYUTCS

coOnroAaTh npaBuiia 6€30MacCHOCTH U OXpaHbl TpyJla IpU padboTe ¢ yueOHBIM U J1abOpaTOPHBIM



00OpyZlOBaHMEM; ITOHMMATh CMBICI OCHOBHBIX (M3MYECKHMX TEPMUHOB: (pu3nUeckoe TeJo,
dusnyeckoe siBIeHue,
¢buznyeckas BeIMYMHA, €AMHHUIIBI U3MEPECHMUS;

pacro3HaBaTh MPOOJIIEMBI, KOTOPbIE MOYXHO PEHIMTHh MPHU MOMOIIK (U3HYECKUX METOJIOB,;
aHAJIM3UPOBATh OTAEIBHBIC ITAIbI IPOBEACHUS HCCIEI0BAHUN M HHTEPIIPETHPOBATH PE3YIIbTATHI
HaOJIIOICHUH U OIIBITOB;

CTaBUTH OMBITHI MO UCCJIEA0BaHUIO (GU3MUECKUX SBICHUM WM (PU3NYECKUX CBOMCTB Ten 0e3
UCIIOJIb30BaHUS MPAMBIX HM3MEpPEHUI; mpu 3TOM (QOpMYyIUpOBaTh MpodieMy/3anady yuyeOHOTo
JKCIEPUMEHTa; cOOMpaTh YCTAHOBKY M3 IPEIUIOKEHHOTO 000pYyAOBaHHUS; MPOBOAUTH OMBIT U
(bopMyITHPOBATH BBIBOJIBL.

[Ipumeuanue. Ilpu mnpoBepeHun wucciaenoBaHUS (QUINYECKUX SIBICHUNH H3MEPUTEIbHBIE
npuOOpbl HMCMONB3YIOTCA JIMIIb KaK JATYUKU HM3MEpPEeHHUs (PU3UUYECKMX BEIMYUH. 3arucu
MOKa3aHUH MPAMBIX U3MEPEHUN B 3TOM Ciydyae He TpeOyeTcs. MOHMUMATh POJb SKCIIEPUMEHTA B
MOJTyYeHUH Hay4yHOU HH(popManuu;

MPOBOJIUTH MPSIMbIE U3MEPEHUSI PU3NUECKUX BEIMUMH: BpEMs, paCCTOSIHHE, Macca Tela, 00beM,
Cuia, TeMmIepaTrypa, aTMoc(epHoe AaBlieHHE, BIAXKHOCTh BO3JyXa, HaNpsDKEHUE, CUJla TOKa,

paauanuoOHHBINA (OH (C UCIOIB30BAHUEM JIOZUMETPA); IPH ATOM BBIOMPATH ONTUMAIBHBIA CITOCO0
W3MEPEHUS U UCITOJIB30BaTh MPOCTEUIINE METObI OLIEHKU MOTPEIIHOCTEN N3MEPEHU.

[Mpumeuanue. JloOas ydeOHass mporpaMMa JOJDKHAa oOecreduBaTh OBJAJAECHUE MPSIMBIMU
U3MEPEHUSIMH BCEX TIEPEUUCICHHBIX (PU3NUECKUX BETUYHH.

MPOBOJIUTH HCCIEAOBAHUE 3aBHUCUMOCTEH (DU3UUYECKUX BEJIMYUH C HUCIOIH30BAHHEM IMPSMBIX
U3MEPEHUI: MpU ATOM KOHCTPYHPOBaTh YCTAHOBKY, (PUKCHpOBaTh pPe3yJbTaThl MOJYyUYEHHOMN
3aBUCHUMOCTH (PU3HYECKUX BEJIMYUH B BUJAE TaOIUI U rpapuKoB, Jes1aTh BEIBOABI 110 pe3yJIbTaTam
UCCIIeI0BaHUS;

IPOBOJUTh KOCBEHHBIE H3MEpPEHUS (U3NYECKUX BEIMYMH: IPH BBINOJIHEHUU H3MEPEHUH
coOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY, CIIEAys NPEUIOKEHHOW HMHCTPYKIMH, BBIYHCIATH
3HA4YCHUE BEJIMYMHBI M AHAIM3UPOBAThH MOJY4YEHHBIE PE3YyJIbTaThl C YUYETOM 3aJaHHOW TOYHOCTHU
U3MEpEHN;

AQHaJIM3UPOBATh CHUTYAllUM MPAKTUKO-OPUEHTHUPOBAHHOTO XapakTepa, y3HaBaTh B HUX
IMPOABJICHUC N3YUYCHHBIX (i)HSI/I'—I@CKI/IX SIBJICHUN I SaKOHOMepHOCTefI " IPUMCHATH UMCIOIIUCCA
3HAHUA I UX O6’b$ICHeHI/I$I; MMOHUMATh NPUHIUIIBI ,Z[efICTBPISI MalllviH, HpI/I60p0B U TEXHUYCCKUX
YCTPOMCTB, YCIOBUS UX

0€30I1acHOI0 UCIIOJb30BaHKS B IIOBCEIHEBHOM KU3HU,

WCIIOJIb30BaTh IPH BBIMOJIHEHUH YU€OHBIX 3a/1a4 HAYYHO-TIOMYJIIPHYIO JUTEPaTypy O

(1)I/I3I/I‘ICCKI/IX SIBJIICHUSAX, CIIPABOYHBIC MaTCpUaJIbl, pECYPChI I/IHTepHCT.

Bl)ll'lyCKl-[I/[K MOJIYIUT BOSMOKHOCTb HAYYUTLCH .



0CO3HAaBaThb ICHHOCTb HAYYHBIX I/ICCJ'IGI[OBaHI/II‘/'I, POJib (1)I/I3I/IKI/I B paCIMPpCHUHN HpCI[CTaBJ'IeHI/Iﬁ 00

OKpPYyKaroumeM MUPE U €€ BKJIAJ B YIIYUIICHHUC KAYC€CTBA ) KU3HU,

HCII0JIb30BaTh MPUEMBI IIOCTPOEHUS PU3UUYECKHUX MOJIeNe, Toucka U HOpMyIUPOBKH
JOKA3aTeNbCTB BBIIBUHYTBIX THMIIOTE3 M TEOPETUYECKUX BBIBOJOB HAa OCHOBE JMIIUPUYECKU

YCTAaHOBJICHHBIX (I)aKTOB; CpaBHHUBATh TOYHOCTb U3MCPCHUA (I)I/I3I/I‘-ICCKI/IX BCIINYHMH 110 BCIIMYHNHE

UX OTHOCHUTEJIbHOU ITOIPEIIHOCTH IIPU IIPOBEICHUH NPSMBIX U3MEPEHU;

CaMOCTOSATEIHLHO MPOBOJNTH KOCBCHHBIC U3MEPEHUS U UCCIEAOBAHUS (PU3NUECKUX BEITU YHH C
UCIIOJIb30BAHUEM PA3JIMYHBIX CIOCOOOB M3MEpEeHHs (PU3NUECKHX BEJIIMYUH, BBHIOMpATh CpeicTBa
U3MEPEeHHs] C YYeTOM HEOOXOIUMON TOUYHOCTH H3MEPEHHH, OOOCHOBBIBAaTH BBIOOp crocoba
U3MEPEHHUs], aIEKBATHOTO MOCTABICHHOM 3a/1aue, MPOBOAUTH OLEHKY JIOCTOBEPHOCTH MOTyUeH HbIX
pe3yNbTATOB;

BOCIIPUHUMATh HH(OpMaLNIO PU3NUECKOT0 COJCPKAHUS B HAYUHO -[IOIYJISIPHON JIUTEpaType U
CpeAcTBax MaccoBOM HMH(pOpPMAlMKM, KPUTHYECKH OLCHMBATH IOJYUYCHHYIO HH(pOpMAIHUIO,
aHAJIM3HPYS €€ CoJIepKaHKe U JaHHbIe 00 HICTOYHUKE HH(OpMaLnK;

CO3/1aBaTh COOCTBEHHBbIC NUCHBMEHHBIE M YCTHBIE COOOLIEHMS] O (U3NYECKUX SBICHUSAX Ha
OCHOBE HECKOJIbKMX HCTOYHHMKOB HMH(OpMalKU, COMPOBOXKIATH BBICTYINIEHHUE MpPE3CHTALUEH,
YUUTHIBAaSE OCOOCHHOCTH AayAWTOPUU CBEPCTHUKOB. MexaHuHYecKkue siBJeHHS BbINYCKHUK

HAYYMTCH:

pacno3HaBaTh MEXaHUYCCKUE SABICHUS H OOBSICHATH HA OCHOBE MMEIONINXCS 3HAHUH OCHOBHBIC
CBOWMCTBA HMJIM YCIIOBHS MPOTCKAHMS ITHX SBICHHI: PAaBHOMEPHOEC M HEPAaBHOMEPHOE JIBUKCHUE,
PaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBMKCHHIE, OTHOCUTEIIBHOCTh MEXaHHYECKOTO
JBIDKEHUS, CBOOOTHOE TaJIeHUE TEeJ, PAaBHOMEPHOE [BHIKCHHE I10 OKPYKHOCTH, WHEPIIHS,
B3aUMOJICHICTBUE TEJN, pEaKTHBHOE JBIDKEHUE, Tepeaavya JaBlIE€HUS TBEPAbIMH TeJIaMH,
KUJKOCTSIMU WM Tra3aMH, aTMOC(EpHOE JaBleHUE, IUIaBaHWE TEJ, PABHOBECHE TBEPHABIX Te,
UMEIOIIMX 3aKpeIICHHYI0 OCh BpalleHUs, KoJeOaTelbHOE [BHKEHHE, PE30HAHC, BOJIHOBOE
JIBHOKEHHE (3BYK);

ONNCHIBATh M3YyYEHHBIE CBOMCTBA TEJl M MEXaHUYECKUE SBJICHUS, UCHOJB3Yys (pusmyeckue
BEJIMYMHBI: MyTh, NEpPEMEIIEHUE, CKOPOCTh, YCKOpPEHHE, Mepuoj oOpalleHus, Macca Tena,
IJIOTHOCTH BEIECTBA, CHJIa (CUja TSDKECTH, CHJIa YIPYTOCTH, CUJIa TPEHUS), JaBIE€HUE, UMITYJIbC
Tena, KWHETUYECKasl SHEprus, MOTEHIUANbHAsS YHEPrus, MeXaHWu4eckas paboTa, MexaHW4yecKas
momHocTh, KIIJI mpu coBepiieHnn paOoThl ¢ HCIIOJIB30BAaHHEM IPOCTOTO MEXaHU3Ma, CHIIa
TPEHUs, aMIUIUTYyAa, TWEpPUOJ U 4YacToTa KolieOaHWM, [UIMHA BOJHBI U CKOPOCTh €¢
pacnpocTpaHeHUs; MPU OMHCAHUU MPABHJIBHO TPAKTOBATh (PU3UUYECKHM CMBICT HCIIOJIb3YEeMbIX
BEJIMYMH, UX 0003HAUYEHUS U €IUHULIBI U3MEPEHUS, HAXOAUTh (POPMYIIbI, CBSI3bIBAIOIINE TAHHYIO
(bu3HYeCcKyI0 BEIMUUHY C APYTUMU BeIMYMNHAMU, BEIUMCIIATH 3HaUCHUE (PU3NUECKOM BEIMUNHBI,

aHAJIM3UPOBAaTh CBOMCTBA TEJ, MEXaHUUECKHE SBJICHUS U MPOLECCHI, UCIONb3Ys (pu3ndeckue
3aKOHBI: 3aKOH COXPaHEHHUs SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHHUS, IPUHLIUI CYTIEPIIO3ULIUN CHUIT
(maxoxnenue paBHopeicTBytomed cumel), I, II u Il 3akonsl HproTOHA, 3aK0H cOXpaHEHUS

uMIyibca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumezna; NMpu 3TOM pa3ivyaTh CIOBECHYIO



(GOpMYIMPOBKY 3aKOHAa M €ro MaTeMaTUYeCKOE BBIPAKEHHUE; pPa3jindaTb OCHOBHBIC MPU3HAKU
M3Y4YEHHBIX (PU3MUYECKUX MOJIENIeH: MaTepuaibHas TOUKa,

HHECpUHAJIbHAA CUCTEMA OTCUECTA,

pelaTh 3a/1auu, UCIOIb3ys (pU3nuecKe 3aKOHbI (3aKOH COXPaHEHUsI SHEPTUH, 3aKOH
BCEMHUPHOIO TAroreHus, npuHuun cynepnosuumu cwi, I, II m III 3axonsr Herorona, 3akoH
COXpaHEHHUs uMIynbca, 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena) U (QOpPMYIb,
CBsI3BIBAIONIME (DU3MUECKUE BEIUYUHBI (IIyTh, CKOPOCTh, YCKOpEHHE, Macca Tela, IUIOTHOCTh
BELIECTBA, CWJIA, JABICHUE, MUMIIYJbC TEJd, KUHETUYECKas JHEPrus, MOTEHLMAIbHAs JYHEPIUs,
MexaHuyeckass pabora, mexaHudeckas MomHocTh, KIIJ[ mpoctoro MexaHusma, cuiia TpPeHMs
CKOJIbXEHMs, K03(pPULIMEHT TpeHUsl, aMILTUTY /1, IIEPUOJI U YacTOTa KO0JIeOaHUM|, [UIMHA BOJIHBI U
CKOpOCTb €€ paclpOCTpaHEHHs): Ha OCHOBE aHajM3a YCJOBUS 3aJjaud 3allMChIBaTh KpaTKoe
YCIIOBHE, BBIICIATH (PU3MUYECKUE BEITMUUHBIL, 3aKOHBI U (DOPMYJIIBI, HEOOXOIUMBIE JIISI €€ PelIeHus,
IPOBOJIUTH PacueThl U OLEHHUBATh PEAIbHOCTH MTOJIyYEHHOI0 3HAaUeHU S QU3 NYECKOMN BEINYUHBL.

BBIHYCKHI/IK MOJYYUT BO3SMOKHOCTb HAYUYUTHCH:

UCIOJIb30BaTh 3HAHMS O MEXAaHWYECKHUX SIBJICHHUSIX B IMOBCEJIHEBHOW XHU3HU JJIS 00€CIeUeHUs
6e30macHOCTH TpU OOpalIeHUH ¢ NTpUOOpaMH U TEXHUYECKHUMH YCTPOHCTBAMM, ISl COXpAaHEHUS
3JI0POBBSl U COOIOZCHUS HOPM HKOJOTMYECKOTO TMOBEACHHUS B OKpY’KaloUlel cpeje; MPUBOIUTH
IpUMEphl NMPAKTUYECKOIO MCIONIB30BaHUS (DU3MUECKUX 3HAHUW O MEXAHHYECKHX SIBICHHIX U
¢u3nyecKuX 3aKoHaX; MPUMEpPbl HCIOJIB30BaHUS BO30OHOBISEMBIX HCTOYHHMKOB HHEPIHH;
HKOJIOTUYECKUX IIOCIIEICTBUI UCCIIeIOBAaHUS KOCMUYECKOT0 IPOCTPAHCTB;

pasnuyaTh T'paHHUIbBl MPUMEHMMOCTH (DPU3MUECKHUX 3aKOHOB, MOHUMAaTh BCEOOLIMH XapakTep
(byHIaMEHTaIbHBIX 3aKOHOB (3aKOH COXPAaHEHHS MEXaHUYECKOM SHEPruH, 3aKOH COXpaHEHHS
UMITyJIbCa, 3aKOH BCEMUPHOTO TSATOTEHHUS) U OTPAaHUYEHHOCTb HCII0JIb30BaHUS YaCTHBIX 3aKOHOB
(3akoH I'yka, Apxumena u ap.);

HaXOAUTh aJICKBATHYIO MIPEIUIOKEHHOM 3a1aue (PU3MUECKYIO MOJIEIb, pa3peliaTh NpodiaeMy Kak
Ha OCHOBE UMEIOIMXCS 3HAHUH 10 MEXaHUKE C UCIO0JIb30BAHUEM MAaTEMaTHYECKOTI0 alapara, Tak
Y TIPY IOMOIIM METO/I0B OLEHKH.

TenaoBble sIBJEHUA

BbINyCKHUK HAYYUTCSH:

pacno3HaBaTh TEIJIOBbIE SIBICHHUS U OOBACHATH Ha 0a3e MMEIOMIMXCS 3HAHWNW OCHOBHBIE
CBOWMCTBA WJIM YCIIOBHSI NMPOTEKAHUS JTHX SBICHUM: nuddysus, nsmeHeHue odbema Ted MpHU
HarpeBaHuu (OXJIAXKJACHHUH), OOMNBINAs C)KMMAEMOCTh T'a30B, Maslas COKMMAEMOCTh KUAKOCTEH W
TBEPABIX TEJ; TEIUIOBOE PABHOBECHE, MCIIAPEHUE, KOHJCHCALMS, IJIABJIICHUE, KPUCTAIUIN3ALMA,
KUIIEHUE, BIAXHOCTb BO3JyXa, pa3JIMYHbIE CIOCOOBI TeIulonepeaayu (TEenIoNnpOBOAHOCTD,
KOHBEKI[US, U3ITyUEHHUE), arperaTHbIe COCTOSHUS BEILIECTBA, MOTJIOUICHIE YHEPTUU IIPU UCTIAPEHUU
KUJKOCTH U BBIJCIICHUE €€ MPU KOHIACHCAUHUM Iapa, 3aBUCUMOCTb TeMIEpaTypbl KUIIEHHUS OT
JaBJICHUS;

OIMHUCBHIBATH U3YUCHHLIC CBOMCTBA T€N U TEIJIOBBIC SABJICHUS, UCIIOJIB3YL (I)I/I3I/I‘IGCKI/IC BCIIMYHHBI:
KOJIMYCCTBO TCIJIOTBHI, BHYTPCHHSAA SHEPIrUA, TCMIICpaTypa, YACIIbHAA TCIIJIOEMKOCTH BCIICCTBA,
YACIbHAA TCIJIOTA IUIABJICHUS, YACIIbHAA TCIJIOTA nap006pasoBaHI/I;1, yAciibHad TCIJIOTAa CrOpaHU s



TOIUIMBA, KOA(POUIUEHT MOJIE3HOr0 JASHCTBUS TEIJIOBOrO JBUraTels; IpU OMMCAHUM MPABUIBHO
TPaKTOBaTh (U3UYECKHI CMBICI MCIONb3YEMBbIX BEJIMYMH, HMX OOO3HAYEHHUS] U EJAUHULIBI
U3MEpEeHUs, HaXOOUTh (POPMYIbI, CBA3BIBAIOLIME AAHHYIO (DPU3MUECKYIO0 BEIHMYUHY C JIPYTUMHU
BEJIMYMHAMM, BBIYUCIIATH 3HaUE€HUE (PU3NYECKOI BETMUNHBL,

aQHaJIM3UPOBATh CBOMCTBA TE€J, TEIJIOBbIE SIBICHUS W TIPOLIECCHl, MCIOJIb3Ys OCHOBHBIC
MOJIO’KEHHSI ATOMHO-MOJIEKYJISIPHOTO YYEHHUSI O CTPOCHUH BEIIECTBA U 3aKOH COXPAHEHUS YHEPTUH;
pa3Iu4aTh OCHOBHBIEC TPU3HAKYU N3YUEHHBIX (PU3MUECKUX MOJENIeH CTPOEHUS ra30B, KUIKOCTEN

U TBEPHABIX TEJ; MPHUBOAUTH NMPUMEPHI MPAKTUYECKOTO HCIOIB30BAHUS (U3UUYECKUX 3HAHHHA O
TEILIOBBIX
SBJICHUSIX;

pemaTh 3aa41, UCIOJIb3YS 3aKOH COXPAaHEHHS YHEPTUH B TEIJIOBBIX Ipolieccax u GOpMyIIbl,
CBA3bIBalOIIME (U3MYECKUE BEIWYMHBI (KOTUYECTBO TEIJIOTHI, TeMIeparypa, yAelbHas
TEIJIOEMKOCTh BEIECTBA, YJEJIbHAs TEIUIOTAa IUIABICHUS, yIeidbHas TEIoTa mapooOpa3oBaHMs,
yAenbHAas TEIJIOTa CropaHus TOIUIMBA, KOA(PPUIMEHT TMOJIE3HOr0 JCWCTBHUS TETIOBOTO
JBUTATENs): Ha OCHOBE aHallM3a YCJIOBUS 3aJaud 3alHChbIBaTh KPATKOE YCIOBUE, BBIIEIATH
¢u3nueckre BEIMYMHBL, 3aKOHBI U (OPMYJbl, HEOOXOAUMBIE ISl €€ pPEIIeHHUs, MPOBOJIUTH
pacueThl U OIIEHUBATh PEAIbHOCTH MOJIYYEHHOT0 3HaUeHH S PU3HUECKON BETMYNHBL.

BI)Il'lyCKHI/IK MOJIYIUT BOSMOKHOCTb HAYUYUTLCH .

UCIIOJIb30BaTh 3HAHMS O TEIUIOBBIX SIBICHHUSX B TOBCETHEBHOW >KM3HH JUIsl OoOecreueHus
0€30MacCHOCTHU MPU OOpAIIEHUH C MPUOOpPaAMU U TEXHUYECKUMHU YCTPONUCTBAMHU, JUIsI COXPAHCHUS
3I0POBbsSI U COOJIOJICHUS] HOPM JKOJIOTHYECKOTO TIOBEACHUS B OKPYKAIOIIEH cpejie; MPUBOIUTH
MPUMEPHI HKOJIOTUUECKUX MOCIEACTBUN paOOThI IBUTATEICH BHYTPEHHETO CTOPAHMS, TETUIOBBIX U
TUAPOIIICKTPOCTAHLIHIM;

pa3nuyaTh TpaHUIIBI IPUMEHUMOCTH PU3NYECKHX 3aKOHOB, TIOHUMAaTh BCEOOLIUH XapaKTep
(byHIaMEeHTaNbHBIX (PU3NYECKUX 3aKOHOB (3aKOH COXpPaHEHMsI SHEPTHH B TEIUIOBBIX MPOIECCax) U
OTrPaHUYEHHOCTD UCIIOIb30BAHNS YACTHBIX 3aKOHOB;

HAXOJUTh aJICKBATHYIO MIPEJIOKEHHOM 3a1aue (PU3NIECKyI0 MOJIENb, pa3peliaTh MpodIeMy Kak
Ha OCHOBE MMEIOIIMXCSA 3HAHUM O TEIUIOBBIX SBIECHUSAX C HCIOJB30BAHMEM MaTEMaTHYECKOIro
anmnapaTta, TaKk M IpH MOMOIIM METOAOB OLICHKH. JJIEKTPHYeCKHe W MATHUTHbIE SIBJIEHUS

BbINyCKHUK HAYYUTCSH:

pacnno3HaBaThb 3JICKTPOMATrHUTHLIC ABJICHUA U OOBSICHATh Ha OCHOBE HMCIOIINXCA 3HAHUMN
OCHOBHBIE CBOMCTBa WJIHU yCJIOBUA  TPOTCKAHUA  O3TUX SIBJICHUI OJICKTpU3alug TClJI,
BSaHMOHCﬁCTBHe 3apsa0B, 3HCKTpI/I‘IeCKI/Iﬁ TOK H C€Io I[CﬁCTBPIH (TGHJ'IOBOC, XHUMHYECKOC,
MaFHI/ITHOC), BSaHMOHCﬁCTBﬂe MarHuToOB, JJICKTpOMAarHuTHass MHAYKIHA, ﬂeﬁCTBHe MargsmMTHOI'O
nojsi Ha M[PpOBOAHHMK C€ TOKOM M Ha JBHXYIOYIOCA 3apsOKCHHYIO 4YacTuly, HeﬁCTBHe
QJICKTPUYCCKOI'0 II0JIA Ha 3apsOKCHHYIO 4aCTHULY, 3JICKTPOMArHUTHBLIC BOJIHBIL, Hp?[MOJII/IHCf/'IHOG
pacupoCTpaHCHUE CBE€TA, OTPAKCHUE N ITPEJIOMIICHHUEC CBCTA, JUCIICPCHUA CBETA. COCTABJIIATh CXCMBbI
OJICKTPUYCCKUX HCHCﬁ C IMOCJICAOBATCIIbHBIM U IMapaJICJIbHBIM COCIMHCHUEM



3IIEMEHTOB, pa3nyas yCIOBHbIE 0003HAUYEHUS JIEMEHTOB JIEKTPUYECKHX LIeTeil (MCTOYHUK TOKA,
KJII0Y, PE3UCTOP, PEOCTAT, TJAMIIOUKa, aMIIEPMETP, BOJIILTMETP). MCIOIb30BaTh ONTHUYECKHE CXEMbI
JUIS TOCTPOEHUS N300paKEHNH B INIOCKOM 3epKaJie U cOOMparolei TuH3e.

OTHCHIBATH U3YYCHHBIE CBOWCTBA TEJ M AJIEKTPOMATHUTHBIC SIBICHUS, UCTIONB3Ys (PU3HUECKUE
BEJIMYUHBIL: JJIEKTPUUYECKUN 3apsj], CHJIA TOKa, SJIEKTPUYECKOE HAIpPSIKEHUE, DJIEKTPUUYECKOE
COTIPOTHBIIEHUE, YIEIIbHOE

COIIPOTHUBJICHUC BCUICCTBA, pa60Ta SJICKTPUYICCKOTIO IMOJIsA, MOIIHOCTH TOKaA, q)OKYCHOG PaCCTOSAAHUC
M OINITUYCCKAad CuJjia JIMH3bI, CKOPOCTb JJICKTPOMATrHUTHBIX BOJIH, JJIMHA BOJIHBI U 4aCTOTA CBCTA,
IIpHU OIMMCAaHUHU BCPHO TPAKTOBATH (bI/ISI/I‘IeCKI/Iﬁ CMBICJI UCITOJIb3YCMBbIX BCIIMYNH, UX 0003HaYEHUS
U SAUHUIBI U3BMCPCHU; HAXOAUTH CI)OpMy.]'IBI, CBA3LIBAIONIUC JAHHYIO (1)I/I3I/ILI€CKYIO BCJIIMYNHY C
APYruMu BCJIMYNHAMU.

AHaJIM3NPOBATH CBOMCTBA TCJI, DJICKTPOMArdHUTHBIC ABJICHUS U ITPOLECCHI, UCIIOJIB3Ys
(1)I/I3I/I‘IGCKI/I€ 3aKOHBI: 3aKOH COXPAaHCHMU DJICKTPUYICCKOI'0 3apsaaa, 3aKOH Oma IJId y4aCcTKa OcIu,

3aKkoH J[>xoyins-JIeHiia, 3aKoH IpsSMOIMHENHOTO pacpOCTPaHEHUs CBETa, 3aKOH OTPAKEHUS CBETA,
3aKOH IIPEJIOMJICHHUSI CBETA; IPU 3TOM pa3INydaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA U €r0
MaTeMaTUYeCKOE BHIPAXKEHUE. IPUBOJUTH MPUMEPHI MPaKTUYECKOTO UCIIOJIb30BaHUS
bu3nueckux 3HAHUU 0

QJICKTPOMATIHUTHBIX ABJICHUAX

pewmiath 3ajaud, UCHOJB3ys (u3nueckue 3akoHbl (3akoH Oma Ui yyacTKa IelH, 3aKOH
JxoynsJleHna, 3aKk0H NPAMOJIMHENHOTO PaCIPOCTPAHEHUSI CBETA, 3aKOH OTPAKEHHS CBETA, 3aKOH
MpPEJIOMJIEHUSI CBeTa) M (OPMYJIbL, CBA3BIBAIOLIME (PU3UYECKHE BEJIMYUHBI (CUja TOKa,
JNIEKTPUYECKOE HANPSDKEHUE, JJIEKTPUUYECKOE CONPOTUBIEHUE, YAEIbHOE COINpPOTUBIECHUE
BEILIECTBA, padoTa AJIEKTPUUYECKOTO MOJIsl, MOIIHOCTh TOKa, (POKYCHOE PACCTOSHUE U ONTHYECKas
CHJIa JIMH3BIL, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, /UIMHA BOJIHBI M 4acTOTa CBETa, (OPMYJIbI
pacudera 3JIEKTPUYECKOI0 COIPOTUBIIEHUS IIPH MOCIIEI0BATEILHOM U NapajuIeIbHOM COSIUHEHUN
IIPOBOJHMKOB): Ha OCHOBE aHajM3a YCJIOBHS 3aJauyd 3allUChIBaTh KPATKOE YCIOBUE, BBLAEIATH
¢bu3nyecKkue BeIMUNHBL, 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE [UIs €€ PEeICHUS, IPOBOIUTH PaCUeThl
Y OLIEHUBATh PEaIbHOCTh OJYYEHHOI 0 3HaYeHHs PU3NIECKON BETMUNHBL

Bl)ll'lyCKHI/IK MOJIYIUT BOSMOKHOCTb HAYUYUTLCH .

UCIIOJIb30BaTh 3HAHUS 00 3JIEKTPOMATHUTHBIX SIBIICHUSX B IIOBCEHEBHOM JKU3HU IS
obecrieyeHus1 6€30MacCHOCTHU MPH OOPALIEHUH ¢ MPUOOPAMU U TEXHUYECKUMH YCTPOICTBAMH, IS
COXpaHEHUs 370POBbsl U COOMIOEHUSI HOPM SKOJOTMUYECKOTO MOBEJCHUS B OKPYXKAIOIIEH cpee;
IIPUBOIUTH IIPUMEPHI BINSHUS 3JIEKTPOMAarHUTHBIX U3Ty4€HUH Ha )KUBbIE OPraHU3MBI,

pa3nuuaTh TPaHUIBl MPUMEHUMOCTH (PU3UYECKHX 3aKOHOB, TIOHMMATh BCEOOLIMI XapakTep
(GyHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXpPAHEHHS 3JIEKTPUYECKOro 3apsAla) M OrpaHUUYCHHOCTh
HCIIOJIb30BAHUS YACTHBIX 3aKOHOB (3aKoH OMa 151 yyacTKa Lemnu, 3akoH /xoynsa-Jlennau np.);

UCIIOJIb30BAaTh MPHEMBl TOCTPOCHHS (U3MUECKUX MOAENeH, moucka u (HOPMYyIUPOBKH
JOKA3aTeNbCTB BBIIBUHYTBIX THMIIOTE3 M TEOPETUYECKUX BBIBOJAOB Ha OCHOBE HSMIIMPHUYECKHU
YCTaHOBJIEHHBIX (PaKTOB,



HAXOJUTh aJIEKBATHYIO NIPEIOKEHHOM 3a1aue GU3MUECKYI0 MOJIENb, pa3peniaTh MpooiemMy Kak
Ha OCHOBE HMEIONIMXCS 3HAHWK OO0 DJJIEKTPOMArHUTHBIX SBICHUSX C HCIOJIH30BAHHEM
MaTeMaTUYECKOro anmnapara, TaKk ¥ IpH MOMOILU METO/IOB OLIEHKH.

KBaHTOBLIE IBJICHUS

BbInycKHUK HAYy4YHTCH:

pacmo3HaBaTh KBAHTOBBIC SIBICHUS U OOBSCHATH HA OCHOBE MMCIOIIMXCS 3HAHWI OCHOBHEIC
CBOICTBa WJM YCJIOBUS NPOTEKAHHWS JTUX SBJICHUW: €CTECTBEHHAass M MCKYCCTBEHHas
PaIMOaKTUBHOCTh, O-, - W Y-WU3Iy4YCHHUsS, BOZHUKHOBCHHE JMHEHYATOTO CIEKTPa H3ITyUCHHS
aToMa;

OIMHCBIBATh HU3YYCHHBIC KBAHTOBLIC ABJICHUSA, HCIIOJIb3YS (1)I/ISI/I‘ICCKI/IG BCJIIMYHUHBI: MAaCCOBOC
YuCjo, 3apsaa0oBOC 4YUCIO, IEpUOA IMoJgypacnaga, SHEPTUsd q)OTOHOB; IIprU OMMUCAHHUU NPABUIIBHO
TPAaKTOBATH (I)I/I3I/I‘IGCKI/II\/'I CMBICJI HCIIOJIB3YCMbBIX BCJIIMYUH, HUX 0003HAUCHUS H CANHUIIBI
HU3MECPCHUSA; HAXOAUTH (I)OpMYJ'ILI, CBA3LIBAIOIIUC NaHHYIO (I)I/I3I/I‘-ICCKyIO BCJIIMYHUHY C OPpYyruMu
BCJIIMYHMHAMMH, BBIYHMCJIATh 3HAUCHUEC Q)HSH‘IGCKOP'I BCIIMYHHBI,

aQHAJIM3UPOBATh KBAHTOBBIC SIBICHUS, UCIOJB3YsS (U3MUECKHE 3aKOHBI M IOCTYJATHI: 3aKOH
COXPAaHEHHS SHEPTUHU, 3aKOH COXPAHEHHUS JIEKTPUUYECKOT0 3aps/a, 3aKOH COXPaHEHUsI MaCCOBOTO
quclla, 3aKOHOMEPHOCTH HW3JIyYeHHsS U TIOTJIOIIEHUS CBETa aToMOM, IpH AITOM pa3ivyaTh
CIIOBECHYI0 (POPMYJIMPOBKY 3aKOHAa M €ro0 MaT€MaTHYeCKOE BbIpaXEHHUE; pa3indaTb OCHOBHBIE

IMpHU3HAKU HHaHCTapHOﬁ MOACIN aTOMa, HYKHOHHOﬁ MOACIN aTOMHOI'O

AApa;

NPUBOJUTH MPUMEPHl NPOSBICHHUS B NPUPOJE W  IPAKTUYECKOTO HCIIOJIb30BAHUS
PagOaKTUBHOCTH, SIIEPHBIX U TEPMOSIACPHBIX PEaKIUN, CIIEKTPAJIbHOIO aHAIN3A.

BbINyCKHUK NOJyYUT BO3MOKHOCTh HAYUUTHCSH:

UCIIOJIb30BaTh MOJYYCHHBIC 3HAHMS B MOBCEJHEBHOM JKM3HH MPHU OOpaIIeHUU ¢ MpudbopaMu U
TEXHUYECKUMH YCTPOHMCTBaMM (CUETUMK HMOHU3HMPYIOIIMX YACTHUL, TO3UMETP), A COXPAHEHUS
3JI0POBbSl U COOJIOJIEHUSI HOPM 3KOJOIMUYECKOrO MOBEJICHHUS B OKpYXKaroIllel cpese; COOTHOCUTD

9HCPIUIO CBA3HU ATOMHBIX SAJCP C ,HC(I)GKTOM MaccCHI,

IPpUBOIUTH MIPHUMEPHI BIUAHUA padlOaKTHBHBIX I/ISHy‘ICHI/Iﬁ Ha )XMBBIC OPraHU3MbI; IOHUMATb

MIPUHINI AEUCTBUS JO3UMETPA U Pa3InyaTh YCIOBHS €r0 UCIIOJIb30BAHUS;

IIOHUMATh JKOJIOTHYCCKUC HpOGJICMBI, BO3HUKAKOIIHEC TIIpU HCIOJIb30BAHUU ATOMHBIX
BHGKTpOCTaHHHﬁ, " IMyTU pCHICHUA DTHUX HpO6H€M, MNCPCIICKTUBLI UCITOJIB30BAHUA YIIPABIACMOI'0O

TEPMOSIIEPHOTO CHHTE3a. JJIeMeHThl ACTPOHOMHH BhINyCKHUK HAyYHTCS:

YKa3bIBaTh HAa3BAHM IIJIAHCT ConHeuHOM CHUCTCMBI; pa3jin4aTb OCHOBHBIC ITPU3HAKU CYTOYHOI'O

BpallleHus 3Be3/1HOr0 Heba, ABrkeHust JIynsl, CosHIIa U TJIaHET OTHOCUTENBHO 3BE3;

INOHUMATL pa3jiniusg MEKIAY reHHOHCHTqueCKOﬁ )51 FeOHCHTqueCKOﬁ CUCTECMaMU MHUpa;



BbINYCKHUK HOJIYYUT BO3MOKHOCTb HAYUYUThCSH:

yKa3bIBaTh OOIME CBONCTBA U OTJIWYMS IJIAHET 3€MHOM TPYIIbI U IUIAHET-TUTAaHTOB; MaJbIX
ten CoiHeyHOW cHUCTeMbl W OOJNIBIIMX IJIAHET; MOJB30BAaThCsA KapToil 3Be3AHOr0 Heba mpu
HaOJIIO/IEHUSIX 3BE3AHOr0 Heba; pa3anvaTh OCHOBHBIE XapaKTEpPUCTHKHU 3Be3[ (pa3mep, LBET,
TEMIIEpaTypa) COOTHOCHUTD I[BET

3BE3bI C €€ TeMIlepaTypod; pa3jiuyaTh THUIIOTE3Bl O

npoucxoxaeHuu COTHEYHON CUCTEMBI.

Coaep:xkanue yueOHoro npeamera «®@usuka» B 7-9 kiaaccax.

7 kaacce
(68 gacosB, 2 yaca B HEJIEIIO)

|. Baeaenmne (4 yaca)

[Tpeamet u MeTo1bI GU3NKH. DKCIIEPUMEHTAIbHbIM METOJI U3y4YeHUs PUPOIbL. M3MepeHue
¢duznyeckux BenuunH. [lorpemmocts namepenus. O6001eHe pe3yabTaTOB SKCIIEPUMEHTA.
Habmronenue npocTelmmx sBaeHui U MPOoLeCCOB MIPUPOIbI C TOMOIIBIO OPIraHOB UyBCTB (3peHus,
cilyXa, ocsi3aHus). Mcronp3oBaHMe MPOCTEHIINX U3MEPUTENBHBIX MPUOOPOB. CxemMaTHuecKoe
n300pakeHue onbIToB. MeToabl noayyeHus 3HaHui B pusnke. Pu3nka U TEXHUKA.

JlabopaTopnas padora.
1.OnpeneneHue neHsl JeICHUI H3MEPUTEIIBHOTO TprUOopa.

1. IlepBoHayanbHBIE CBEACHHS 0 CTPOCHUH BellecTBa. (5 4acoB.)

['unore3a o AMCKPETHOM CTPOEHMH BelecTBa. Mosiekyibl. HenmpepbIBHOCTh U XaOTUYHOCTh
IBIOKeHUS dacTull BemecTna. {uddysus. bpoyHnosckoe apmkenune. Mojenu ra3a, >KuJIKOCTH U
TBepJOro tena. BzanmoelicTBre yacTull BemecTsa. B3auMHoe NpUTsHKeHUE U OTTaIKUBaHUE
MoJsekya. Tpu cocTosiHus BenecTna.

JlaGopaTropnas padora.
2.13mepeHune pa3MepoB MaJIbIX TE.

I11. BzaumopeiictBue Teu. (21 yaca)

Mexanunudeckoe BrxeHre. PaBHoMepHoe 1 He paBHOMepHoOeE iBukeHue. CkopocTs. PacueT mytu
Y BpeMEHHU JIBUKeHUA. TpaekTopus. [IpsmonuHeiiHoe nBuxenue. B3anmonaeiicreue ten. Muepius.
Macca. [Tnotaocts. U3Mepenue maccel Tena Ha Becax. Pacuer macchl 1 o0bema 1o ero
njaoTHOCTH. Cuita. Cuilbl B IPUPOJIE: TATOTEHUS, TSKECTH, TPEHUS, YIIpyrocTu. 3akoH ['yka. Bec



tena. CBs3b MEXIy CHIION TSDKECTH U Maccoi Tena. JlunamomeTtp. CiioskeHue IByX Cull,
HaIpaBJIEHHBIX IO OHOM TpsiMoii. Tperue. Yrpyras nedopmanus.

Jlhabopamopnvie padbomot.

3.M3mepeHne Macchl Tella Ha PhlYaKHBIX BECax.

4. 3mepenue oobema Tea.

5.0npenesneHue MNIOTHOCTH TBEPAOTO BEIIECTRA.
6.I'pagynpoBanue Npy>KUHbBI M1 ©3MEPEHUE CHII TUHAMOMETPOM.
IV /laBjeHue TBepabIX TeJl, :KUAKOCTEH U ra3os. (23 4ac)

Hasnenue. OnbiT Toppudennu. bapomerp-anepouns. ArmocdepHoe TaBIeHUE Ha PA3IMYHbBIX
BeIcOTax. 3akoH [lackansa. CriocoObl yBeTM4eHHs U YMEHbIIICH Usl 1aBlieHus. JlaBnenue raza. Bec
Bo3ayxa. Bozmymnas o6omnouka. M3mepenue atmocheproro nasnenus. Manometpsl. [lopraeBoi
JKUJIKOCTHBIN Hacoc. [lepegava naBineHus TBEpABIMH TEIAMH, KUJIKOCTAMHU, razaMu. JlelicTBue
JKUJIKOCTH U ra3a Ha MOTPY>KEHHOE B HUX Tejo. Pacuer naBneHus >KMAKOCTH HA THO U CTEHKHU
cocyna. Coobmraronue cocynpl. ApxuMenosa cuia. [ mapapnuueckuii npecc. [lnaBanue Ten.

[InaBanue cynoB. BoznyxomniaBaHue.
JlabopaTopHas pabora.
7.0mnpeneneHne BHITATKUBAIONIEH CUITBI, JCHCTBYIOMIEH Ha MOTPYKEHHOE B KHUIKOCTh TEIO.

8.BolsicHeHHe yclioBul MIaBaHus TeJa B )KUAKOCTH.

V. PabGora u MomHOCTh. JHeprus. (13 yacos.)

Pabora. MomHocts. Oueprus. Kunernueckas sneprus. [lorenunanbHas sHeprusi. 3aKoH
coxpaHeHust MexaHndeckou aHepruu. [Ipocteie Mexanusmel. KIIJ[ mexanu3mos. Peryar.
PaBHOBecue cuit Ha pbryare. MoMeHT cuitbl. Peryaru B TexHuke, ObITy M npupose. [Ipumenenue
3aKOHa paBHOBECHs pblyara K 0J10Ky. PaBeHCTBO paboT Mpu HCIIOIb30BAHUH ITPOCTHIX

MEXaHH3MOB. «30JI0TO€ TTPABUIIO» MEXaHHUKH.

JlabopaTopHas padora.

9.BoisicHeHHE YCIIOBUS PaBHOBECHUS phlyara.

10.0Onpenenenue KIIJ| npu nogbeme 1o HaKJIOHHOM MIOCKOCTH.
V1. IloBTOpenue (2 4)

Ananu3 ommboK, JOMYIIEHHBIX B HUTOTOBOM KOHTPOJIBHOU paboTe.



8 kuacce
(68 yacosB, 2 yaca B HEJIEIIO)

I. TensioBble siBJIeHNs (23 yacoB)

Buytpennsis sneprus. TemioBoe npmwkenue. Temmeparypa. Temnonepenaya. HeoOpaTumocTtsb
npoiiecca Temionepeaaun. CBsizb TEMIIEPATYPhI BEIIECTBA C XaOTUUECKUM JIBUKEHHEM €TO
yacTu1. CriocoObl "3BMEHEHUS BHYTPEHHEN 3Hepruu. TennonpoBogHOCTh. KoJIMYecTBO TEMIOTHI.
VY aenvHas TerioeMkocTh. KonBekuus. M3myuenue. 3aKk0H cOXpaHEHUs SHEPTUU B TEIIOBBIX
nporeccax. [lnaBnenue u Kpucramumsanus. Y IebHas Teriora miasneHus. [ paduk niasneHus u
otBepaeBanus. [IpeoOpa3oBaHue SHEPTUHN TPH U3MEHEHUSIX arPETaTHOTO COCTOSIHUS BELIIECTBA.
Hcnapenue u konaeHcanus. Y qesbHas TejaoTa mapooopa3oBanus u KoHaeHcanuu. Padora napa u
rasa npu pacmmpenuu. Kunenne »xuakoctu. BiaxHocTs Bo3myxa. TernaoBsie 1BUTATETN. DHEPTHS
TOIUUIMBA. Y IeibHas TEIJIOTa CTOPAHMUSL.

ArperatHble coctosiHus. IIpeoOpazoBanue sHepruu B TeryioBblx jaBuratensx. KIIJ temimoBoro
JBUTaTEJIs.

®dponTaNbHas TabopaTopHas padboTa.

2.CpaBHEHHE KOJIMYECTB TEIUIOTHI IPY CMEIINBAHUY BOJIbI Pa3HOM TEMIIEpaTyphl.
3.M3MepeHne yaenbpHON TEIIOEMKOCTH TBEPIOTO TEa.

I1. DuekTpryecKkue siBJIeHHUS U 3J1eKTPOMATHUTHBIE sIBJICHUA (27 yaca)

OnexTpu3anus Tell. DIeKTpudecKnii 3apsa. Bzaumonelicteue 3apsiioB. J[Ba Bua 3J1e KTpUYECKOTO
3apsana. JJucKpeTHOCTh 3JIEKTPUUYECKOT0 3apsiia. DINEKTPOH. 3aKOH COXPAaHEHMS JJIEKTPUUECKOTIO
3apsiia. DIeKTpudeckoe mnosjie. dnekrpockorn. CtpoeHue atToMoB. OObICHEHUE YJICKTPUUSCKUX
siBIIeHUH. 1IpOBOTHYKY U HENIPOBOJAHUKH JJIEKTpUYECTBA. JIEHCTBUE JIIEKTPUUECKOTO 101 Ha

SJICKTPUYICCKUC 3apsAbL.

IlocTostHHBII SHGKTpI/IquKI/Iﬁ TOoK. UcTOYHUKH QJICKTPUYCCKOI'O TOKaA. Hocuremm CBO60)IHBIX
QJICKTPUYCCKUX 3apAJ0B B ME€TAJIAX, ) KUAKOCTAX U ra3ax. 3JI€KTpI/I‘IeCKa$I Oe1rb U €€ COCTAaBHBIC
yactu. Cuna Toka. EnuHuLBI CHUIIBI TOKA. AMHCpMeTp. I/ISMepeHI/Ie CHIJIBI TOKA. HaHp}DKCHI/Ie.

| 2910705070003 HalpsKCHUA. BOJ'IBTMCTp. I/I3MepeHHe HaIps>KCHU . 3aBHUCHUMOCTB CUJIBI TOKA OT
HapsOKCHUA.

Conporusnenue. Equnuibl conpotupinenus. 3akoH OMa 17151 y4acTKa 3JIEKTPUUYECKOM LETH.
PacyeT conpoTuBiieHUs TPOBOAHUKOB. Y ACIbHOE conpoTuBiieHue. [[pumepsl Ha pacyeT
COIIPOTHUBJICHUSA ITPOBOJJHUKOB, CUJIbI TOKA K HAIIPS)KCHU . Peocrathl HOCJIeI[OBaTeJ]LHOC )41

napasuielibHOE COeTMHEHUE TPOBOAHUKOB. [leCTBUS 3JIEKTPUUECKOTO TOKA

3akon J[>xoyns-JIenna. Pabora snekTpudeckoro Toka. MOIHOCTB 3JIEKTPUYECKOTO TOKA.
Ennaunst paboThl 3JIEKTPUYECKOTO TOKA, IPUMEHIEMbIE Ha MPakTUKE. CYETUHK DJIEKTPUIECKON
JHEpruu. DIIEKTPOHATpEBaTEIbHBIC TPUOOPHL. PacueT aekTposHeprun, moTpedisieMoii ObITOBBIMU
npubdopamu. HarpeBanre npoBOJHUKOB AJIEKTPUUECKUM TOKOM. KOJIMUeCTBO TEIIOTHI,
BBIJIEISIEMOE TIPOBOTHUKOM C TOKOM. Jlamma HakanuBaHus. KopoTkoe 3aMbIKaHHE.



IIpenoxpanurenu. MarautHoe nojie. MarHuTHOE 10JI1e IpPsAMOro ToKa. MarHuTHbIE IMHUM.
MarauTHoe 1oJje KaTyluky ¢ TOKOM. DJI€KTPOMArHUThI U UX IpUMEHEHHUsI. [locTOsSHHbIE MarHUTHL.
MarauTHoe noJje MOCTOSHHBIX MarHUTOB. MarauTHoe nosne 3emin. [{eficTBre MarHuTHOTO MOJIS
Ha IIPOBOJIHUK C TOKOM. DJIEKTPUUECKUI1 IBUTATEIIb.

@Dponmanvuovle 1adopamopuvle padomal.

4.CO0opKa 2JIeKTPUIECKOM TN U U3MEPEHNE CUITBI TOKA B €€ Pa3IUYHBIX yUacTKax.
5.A3Mepenne HanpsHKEHHS Ha Pa3JIMYHBIX yYACTKAaX AJIEKTPUUYECKOM LEH.
6.PerynmpoBaHue CHIIBI TOKA PEOCTATOM.

7.MI3mepeHune cCOnpOTUBIICHHS TPOBOIHUKA MPU MTOMOILIY aMIIEPMETPa U BOJIbTMETPA.
8.M3MepeHne MOITHOCTU U pabOThI TOKA B 3JIEKTPUUYECKOH JIaMII€.

9. COopka 3JIeKTpOMarHUTAa U UCIIBITAHUE €r0 ICHCTBHSL.

10. MzydeHwne 2JIeKTPUIECKOTO IBUTATEINSI ITOCTOSTHHOTO TOKA (HA MOJICIIHN ).

I11. CBeToBbIe siBjIeHHs. (15 yacoB) VMcTounuku cBeTa.

[TpsimonuHeHOE pacpocTpaHEeHUe, OTpPaKeHUE U MpejoMIIeHUE cBeTa. JIyd. 3akoH oTpakeHus
cgeta. [Inockoe 3epkaino. JIunza. Ontuyeckas cuna TuH3bL. M300paxeHue qaBaeMoe TUH30MH.
N3mepenue GpoKycHOTO paccTosiHUS cobuparomieit muH3bl. OnTudeckue npubdopsl. ['nas u 3penue.
Ouku.

Dponmanvhsle 1a60pamopHsle padomeal.
11.13yueHune 3aKk0OHOB OTpa’KEHMsI CBETA
12.HaGmroneHue sBJICHUS NMPEIOMIICHUS CBETa
13.IToryyenune n3o0paxeHUs TP MTOMOIIH JTMH3HI.

IV. IloBTOpenue (3 4)

9 kJaacc
(102 yacos, 3 yaca B HEJENIO)

I. 3akonbl B3aumojeiicTBUS U ABUKeHHUsI TeJl. (34 yacoB)

Marepuanbhasg Touka. Tpaekropus. Ckopocts. Ilepememienue. Cucrtema orcuera. OnpeneneHue
KOOPAWHATHI ABMXKYIICTO TCJIA. Fpa(l)I/IKI/I 3aBUCMMOCTH KUHEMATUUYCCKUX BEJIMUNH OT BPEMCHU.
[IpsiMonrHeHOe paBHOYCKOPEHHOE IBHkKeHHE. CKOPOCTh PaBHOYCKOPEHHOTO IBUKEHUS.



HepeMemeHHe IIpHU PaBHOYCKOPCHHOM JABUXKCHUU. Onpez[eneHI/Ie KOOPAUWHATBI ABMXKYLICTO TECJIA.
Fpa(bI/IKI/I 3aBUCUMOCTH KHMHEMATUUCCKUX BCIIMYHUH OT BPECMCHU. YCKOpeHI/Ie. OTHOCHTEIIFHOCTh
MCXaHHUYCCKOI'O IBUIKCHU . I/IHepLII/IaJ'IBHaH CHUCTEMA OTCUCTA.

ITepBsrit 3axon Hetotona. Bropoii 3akon Hetotona. Tpetuii 3akon HetoTona. CBoOOAHOE MaieHe
3akoH BcemupHoro tarorenus. KpusoauHeiiHoe aBuxkeHne J[BUKEHNE IO OKPYKHOCTH.
HckyccTBenHble criyTHUKH 3eMid. PakeTsl. mnynbe. 3akoH coxpaHeHUs uMIyjibca. PeakTuBHOE
JBIDKEHUE. J[BryKeHHE Tesla OpOIEHHOTO BEpTHUKAIbHO BBEpX. JBHKEHHE Tesa OpOIIeHHOTo MO
YIJIOM K TOpU30HTY. JIBH)KEHUE Tesla OpOIIEHHOTO TOPU30HTAIBHO. Y CKOpEHHE CBOOOIHOTO
naJeHus Ha 3eMJIe U JPYTUX IUIaHETax.

@Dponmansusle nadopamopHsle padonbl.
1. UccnenoBanue paBHOYCKOPEHHOTO JBHKEHUS 0€3 HauyaIbHON CKOPOCTH.
2.13MepeHne yCKOpeHUst CBOOOHOTO TaJCHUS.

Il. Mexannuyeckue Kojie0aHus 1 BoJIHbI. 3BYK. (15 yacoB)

Mexanunyeckue konebanus. AMmutyna. [lepuoa, yacrora. CBoG0OaHBIE KOJICOAHUS.
KonebarenbHble cucTeMbl. MasTHUK. 3aBUCMMOCTD IEPUOJIa M YACTOTHI HUTSHOTO MAasTHUKA OT
JUTMHBI HUTH. [IpeBpalienue sHepruu npy KoedaTeaIbHOM JIBI)KEHUHU. 3aTyXatolpe KoJIeOaHus.
Boinyxnennsie konebanus. Mexannueckue BoiaHbL. J{sinHa BoyiHbL. [IpomoibHBIE U TOTIEPEUHbIE
BOJHBL. CKOPOCTH pacIpoCTpaHEHUs BOJIHEL 3BYK. BeicoTta u TemOp 3Byka. [ poMKOCTB 3ByKa/
Pacnpocrtpanenue 3Byka. CkopocTb 3Byka. OTpaxkeHue 3Byka. 9xo. Pe3oHaHc.

®dpoHTanbHas 1abopaTopHas pabdoTa.

3.HccnenoBaHnue 3aBUCUMOCTH TEpPHOJIa U YACTOThI CBOOOAHBIX KOJIEOAHMH MaTeMaTH4YeCKOTrO
MAasiTHUKA OT €r0 JUIUHBIL.

I11. DnnekTpoMarHuTHbIE ABJIEHHUS. (25 yaca)

JlelicTBHE MarHUTHOT'O MOJIS HA 3JIEKTpHUecKue 3apsibl. ['paduueckoe n3o0pakeHMe MarHU THOT'O
nojs. HanpasneHue Toka 1 HanpaBieHWe ero MarHUTHOTo noJjist. OOHapyKeHHe MarHUTHOT'O MOJIs
[0 €ro JEHWCTBUIO HA JJEKTpUYecKuil TOK. [lpaBuno neBoi pyku. MarHuTHBIA ITOTOK.
ONeKTpOMarHuTHas MHAYKUHUSA. SIBIeHue  3yeKTpoMarHUTHOM  uHaAykuuu. [lonydenue
MIEPEMEHHOTO0 JIEKTPUIECKOTO TOKA.

DnekTpoMarHuTHoe nojie. HeonHopoiHoe u HeoAHOPOAHOE noJie. B3auMocCBs3b 31€KTPUUYECKOTO
M MarHUTHOTO TMOJel. OIJIEKTPOMarHUTHbIC BOJIHBL. CKOpOCTh  pacnpoCTpaHECHUS
3JIEKTPOMArHUTHBIX BOJH. DJEKTPOJABUIaTeNb. DiekTporenepatop. CBeT — 3IeKTpOMarHuTHas
BOJIHA.

dpoHTabHas 1abopaTopHas padoTa.

4. V3ydenue sSBICHUS AJIEKTPOMAarHUTHOU HHAYKIIUH.



I V. Ctpoenue atoma u atomHoro sigpa (19 yacoB) PaguoaktuBHocTh. Anbda-, 6eTTa- u
ramma-usnydenue. OnbIThl 10 paccenBaHuto anbda-dactuu. [Inanerapnas monens aToma.
AtomHoe s11po. [IpoToHHO-HENTpOHHAs MOIENb SApa. MeTo bl HabII0AeHUS U PETUCTpaliuu
yacTHl. PagroakTUBHBIE IPEBpALLIEHUS. DKCIIEPUMEHTAIIbHBIE METOBL. 3apsa sapa. MaccoBoe
yucio sapa. SAnepuele peakiuu. Jlenenue u cuntes saep. CoxpaHeHue 3apsga 1 MacCOBOTO
4yyucia pyu SAEPHBIX peaknusax. OTKpbITHE MPOTOHA U HEUTPOHA. S IEepHBIE CUIIBI. DHEPIHs CBA3H
YacTHIl B si/Ipe.

Oneprus cBszu. Jledekt macc. Boienenne sHepruu npu A€ICHUN U CUHTE3E S/IEp.
Hcnonw3oBanue smepHoit sHepruu. Jlosumerpus. SAnepusiii peaktop. [Ipeobpa3oBanue
BryTpeHHEN dHEpruu iAep B JNEKTPUUYECKYIO SJHEPTUIO. ATOMHAas SHepreTuka. TepMosaepHsie
peakiuu. buonoruyeckoe aeiicTBUE paiualvy.

®dponTanbHas 1adopaTopHas padbora.
5.M3yuenue neneHus siapa aroMa ypaHa 1o ¢pororpadun TPEeKOB.
6.M3yueHne TpeKoB 3apsHKEHHBIX YaCTHUIL 110 TOTOBBIM (poTOrpadusM.

V. Crpoenue u 3Boonus Beesiennoii (5 yacoB)

Cocras, ctpoenue u npoucxoxaeaue ConHeuno cucrembl. bombime Tena ComHEYHON CH CTEMBI.
Marnsie Tena Conneunolt cuctembl. CTpoeHue, u3iydeHue u 3Bostoiust CoaHIa U 3Be3/.
Crpoenue u 3Botoius BeenenHoi.

VI. IloBTOpenue (4 )

KaneHgaapHo-TemaTuueckoe naaHuposaHue 7 Knacc.

Ne Hcnoub3oBanue
Koua-Bo o0opyaoBaHUSs
n/n Tema JacoB nentpa «Touka
pocTtay

Pa3znen 1.BBenenmue.

BBoansbnii nHCTpyKTaxk 1o Th. 1 O3HakoMJIeHHE C

1 Urto nzyuaer ¢puszuka. Hekoropsie uudpoBoit
(bu3nYecKue TEPMUHBIL. naboparopueit
HaOiroqeHns U ONBITHL

2 YPpok ¢ ucnojib30BaHUuEM 1 JemoHcTpanus
pecypcoB «Touka pocray. TEXHOJIOTHUU
Pu3nyecKue BeJINUNHBL M3MEPEHHS B LLHGP.
W3mepenue pusnaeckux mnab.

BeaU4rH. TOYHOCTE U
MOI'pCIIHOCTDH I/ISMepeHI/Iﬁ.




3 YPoK ¢ HCOJIb30BAHHEM 1 [Mudp. Jlab. «Touka
pecypcoB «Touka poctay. pocta» (MET. pek. C.
Jlabopamopnas paboma Ne 1 51) Jluneiika, TeHta
«OmnpeeneHue IeHbI AeICHUS MepHaid,
M3MEpPUTETHHOTO IPUOOpay. MSMCPHUTCITLHBIN

LHWIMH]P, TEPMOMETD,
JATYUK TeMIIepaTyphbl

4 @u3MKa U TEXHUKA . 1
Pa3nea 2.11epBonavaibHbIe
CBe/IeHHS O CTPOEHUH
BellecTBAa.

5 Crpoenue BemiecTBa. MoneKymbl. 1
Jlabopamopnas paboma Ne2
«OmpeneneHre pa3sMepoB MaIbIX
TEm

6 YPpok ¢ ncnoib30BaHuEM 1 ®poHTaNbHASL
pecypcoB «Touka pocray. naboparopHas pabota
JBmxenue Monekyi. J{uddysus. «Habmonerne

OpOYHOBCKOTO
JIBUKEHUS)
Kommsrorep,
MUKPOCKOI
OMOJIOTHYECKUH, Karlis
MOJIOKA,
pa3z0aBIEHHOTO BOMIOM

7 B3anmuoe IPUTSIKECHUE 51 1
OTTaJIKMBAHHE MOJIEKYII.

8 ArperaTHble COCTOSIHUS BEILECTBA. 1
CBoiicTBa ra3os, JKHJIKOCTEH 1
TBEPJIbIX TEJl.

9 «IlepBoHauanbHBIE CBEACHUS O 1
CTpPOEHUU BellecTBay. Perenne
3a1a4y
Paznen 3.B3aumopeiicrBue Tell. 21

10 | MexaHunueckoe ABHKEHUE. 1
PaBHOMEpHOE U HEpaBHOMEPHOE
JBIDKEHHE

11 | Cxopoctb. EquHuIEI CKOPOCTH.

12 | Pacuér nmyTu u Bpemenu
JBHKEHUSI.

13 | Muepuus.

14 | B3aumopeiictBue TEJL.

CamocrosrensHass ~ pabota
no teme: «CKOpOCTh, MYTh,




HUHCPL M.

15

Macca tena. ExTMHUIIBI MacChl.
N3mepenune macchl Tena Ha Becax.

16

YPpok ¢ ucnojib30BaHUuEM
pecypcoB «Touka pocray.
Jlabopamopnas paboma Ne3
«M3MepeHne Maccel Tena Ha
PBIUAXKHBIX, YJIEKTPOHHBIX BECax»

Hudp. JIab. «Touka
pocTa» (MeT. pek. c. S1)
Habop Texn pa3noit
MAacCCBI, dJICKTPOHHBIE
BECHI

17

Jlabopamopuas paboma Ned
«M3mepenne oobeMa TBEpAOTO
Teay.

18

IImoTHOCTE.

19

YPpok ¢ ucnojib30BaHUuEM
pecypcoB «Touka pocray.
Jlabopamopnas paboma Ne5
«OnpeneneHre MIOTHOCTH
TBEPAOTO TeJay.

Habop ten pasznoit
MAacchl, MECH-

3YypKa,
OJICKTPOHHBIC BECHI

20

Pacuér maccel 1 00BEMa TENA 11O
€T0 INIOTHOCTH.

21

Pemenne 3agad mo Temam
«MexaHn4eckoe
JIBHOKCHHE)Y, «Maccay,
«IInoTHOCTH BEIIECTBAY.

22

Kontpoabnas padora Nel
«MexaHHnYecKoe ABUKEHUE.
Macca Tena, TJIOTHOCTH
BEILIECTBA»

23

Cuia. SIBnenue Tarorenus. Cuna
TspKecTu. Cuia TSOKeCTH Ha
npyrux mianerax. uznueckue
XapaKTEPUCTUKU IJIAHET.

24

YPpok ¢ ucnojib30BaHUuEM
pecypcoB «Touka pocra». Cuna
ynpyroctu. 3akoH ['yka.

®poHTanbHas
nmabopaTopHas paboTa B
uu¢p 1ab. «M3mepenue
3aBUCHUMOCTH CHJTBI
YIOPYTOCTH OT
nedhopmalum




MPY>KUHBD.
Ob6opynoBaHue:
[ITaTuB c Kpemexom,
Habop MpyKHUH, HAOOP
rpy30B, JUHENKA,
JTMHAMOMET]

25 | Bec Tena. Cpsi3p Mexnay cuioi
TSHKECTU U MAacCOM Tena.

26 | YpOK ¢ HCIOJIb30BAaHHEM Hudp. JIab. «Touka
pecypcoB «Touka pocray. pocTa» (MeT. pek. c. 55)
JlunamomeTp. Junamomerp ¢

[IpEeAEIIOM U3MEPEHUS 5
Jlabopamopuas paboma Neb H, npy»xunsl Ha
«'pagynpoBaHne  INpyXUHBI U IIAHIICTE, FPY3bl
M3MEPEHUE CUIT IMHAMOMETPOMY maccoitmo 100 T

27 | Ypok c HCMO0JIb30BAHUEM ®poHTanbHas
pecypcoB  «Touka  poctay. naboparopHas pabora B
CnoxeHue JBYX CHII uudp s1ad. «IIpasuna
HAMpaBJICHHBIX 10 OJHOMN MPAMOIL. CJI0KCHHUS CHID»
PaBHOIENCTBYOIIAS CHIL. LHTaTvHBa phI1ar,

TUHEelKa, J1Ba
OJIMHAKOBBIX TPy3a, /[Ba
0JI0Ka, HUTH
HepacTsHKHMas,
JINHENKA
U3MEpPHUTEIbHAS,
TMHAMOMETD

28 | Ypok ¢ ucnosib30BaHuEM ®poHTanpHas
pecypcoB «Touka pocra». Cuna naboparopnas pabora
TpeHud. TpeHue nokosi. No 1 «M3yuenue

JBIDKCHUS Tela PU
JEVCTBUH CHJIBI
TPEHUSD): JePEBIHHBIN
Opycok, Habop TPy30B,
MEeXaHUYeCKast CKaMbs,
TMHAMOMET]

29 | Ypok ¢ ucnosib30BaHuEM udp. J1a6. «Touka

pecypcoB «Touka pocray.
JlabGopatopnas pabota Ne7
«3mepeHue Cusibl TpeHUs
CKOJIbXKCHHSDY

pocTa» (MeT. pek. c. 56)
JlepeBsHHBII OpYCOK,
Ha0Oop Ipy30B,
MEXaHHYECKas CKaMbs,
TMHAMOMETP




30

Tpenue B mpupoae U TEXHUKE
KpaTrkoBpemenHas
KOHTpPOJIbHasi padora Ne2
«Cuna. PaBHogeiicTByO1Ias

cuiay. [[BmkeHue u
B3aUMOJCICTBHE

Pa3znea 4. /laBiieHue TBEPABIX
TeJl, JKHAKOCTEeH U ra3oB.

23

31

Hasnenue. EqMHUIIBI JaBICHUS.

32

CriocoObl yMEHBILIEHUS U
YBEIMYCHUS IaBJICHUS.
JlabGopatopnas pabota Ne§
«VI3mepenne naBieHHs TBEPAOTO
TeJa Ha OIOPY»

33

JaBienue raza.

34

YPpok ¢ ucnoJjib30BaHUuEM
pecypcoB «Touka pocray.
[lepenaya naBneHus KUJIKOCTIMHU
1 razamu. 3akoH I[lackans.

®poHTanbHas
naboparopHas pabora
«3akoH [lackans.
Onpenenenue
TABIICHUS KUIKOCTH
JlaTuuk naBieHwus,
LITaTUB, paboyas
€MKOCTb, TpyOKa,
JINHENKA

35

HaBJ'IeHI/Ie B XXUAKOCTAX U ra3ax.
KpaTrkoBpemenHast
KOHTpOJIbHasi pabora Ne3.
«JlaBnenune. 3akoH ITackansy

36

Pacuer maBieHus )KUIKOCTH Ha
JTHO U CTEHKH coCcy/a.

37

CooOmarommecs: CoCy/Ibl.

38

Bec Bozmyxa. AtmocdepHoe
JaBIICHUE.

39

Nzmepenue aTMOC(EpPHOTO
nasnenus. OnsiT Toppuyeny.

40

bapomerp —  aHepowus.
AtmocdepHOe naBneHue Ha
Pa3JINYHBIX BBICOTAX.

41

Pemenue 3amau «/laBneHue B
JKUIKOCTSX U Tazax»

42

W3mepenue naBieHus.
Manometpsl. KpaTkoBpeMeHHast
KOHTpoJbHasi padora Ne 4 1o
TeMe «JlaBneHue B KUAKOCTU H
raze»




43 | IlopiiHeBoil >XUIKOCTHBIM Hacoc.
['mppasnuueckuii mpecc.

44 | [elicTBue )KUJKOCTH U ra3a Ha
MOTPYKEHHOE B HUX TEJIO.

45 | 3akoH Apxumena.

46 | YpPokK c nucnosb3oBaHHEM Mudp. J1a6. «Touka
pecypcoB «Touka poctay. pocTa» (MeT. pexk. c. 67)
Jlabopamopuas paboma Ne9 JluHaMoMeTp, IITaTUB
«3MepeHne BBITAJIKUBAOIIEH YHUBEPCAIIBHBIH,
CUJIBD»

MEpHBII HHJIUHAP
(MeH3ypka), rpy3
LUJIUHAPUYECKUN U3
CTaJIH, TPYy3
UWJIMHIPUYECKUI U3
AJIFOMUHUEBOTO CILJIaBa,
HUTh
47 | IInaBanue Tem.
48 | Pemienne 3amau mo Temam :
«ApxuMenioBa cuiia», «Y CIOBHUS
IIJIABAHUS TEID).

49 | YPOK ¢ HCIIOJIb30BAHHEM Mudp. J1a6. «Touka
pecypcoB «Touka pocray. pocTa» (MeT. pek. c. 68)
Jlabopamopnas paboma Ne 10 JluHaMoOMeTp, ITaTHUB
«M3ydeHue ycioBuil riaBaHus YHUBEP- CAJIbHBIN,
TeJIa B KUJIKOCTH. MEPHBIN IWJIHHIP

(MeH3ypKa), rpy3
UWJIMHIPUYECKUI U3
CIEUATIBHOTO
IJIACTUKA, HUTb,
IIOBapeHHasl COoJlb,
MajgoyKa s
IIepEMEINBAHNS
50 | IlnaBanue cynos.
BosnyxomiaBanue.
51 | Pemenme 3amau mno Ttemam:
«Apxumenosa CUILY,
«IInaBanune Tten», «llnaBanue
CyJIOB.
BosnyxorutaBanue».
52 | KonrpoabHas padora NeS Ha

Temy: «/laBieHue TBepAbIX
TeJI, >KHJKOCTEH B Ta30B)»

53

«Ha 3emie, o1 Bogoii u B HEOE»




Pa3gen 5. PadoTra 1 MOIIHOCTD. 13
JHeprus.

54 Mexanundeckas pabota. EquHuIbI 1
paboTHL.

55 MomHocTs. EAuHUIIBI MOIITHOCTH.

56 | IIpocteie  MmexaHusMbl.  Poruar.

PaBHOBecue cuil Ha pelyare.

57 | MoMeHT cHJIbIL.

58 | YPOK ¢ HCIIOIb30BaHHEM Hudp. J1a6. «Touka
pecypcoB «Touka poctay. pocTa» (MeT. pexk. ¢. 57)
Peryaru B TeXHUKE, OBITY U Peryar ¢ xpemienusamu
pUpo7e. 1UIs TPYy30B, HAOOp

rpy3oB 1o 100 r,
Jlabopamopnas paboma Ne 11 JTUHAMOMET]
«3yuenne yCa0BUsA
paBHOBECHSI pblyaray.

59 | bioku. «3o050T0€E MpaBUIION 1 ®poHTanpHas

MEXaHUKH. naboparopHas pabdora ¢
nudp mad. «M3ydenune
MTO/IBHKHBIX U
HEMOABHKHBIX OJIOKOBY»
TlonBrxHBI U
HEITOIBMKHBINA OJIOKH,
Habop Ipy30B, HUTb,
JTMHAMOMETD, IITATUB,
JINHENKA

60 | Lentp Tsoxectu. Yciosue 1
paBHOBecus Ten. JlabopaTopHas
pabota Nel2 «Onpenenenue
LEHTpa TSKECTH MIO0CKOU
InmacTuHb

61 | Ypox ¢ ucnoib30BaHUEM 1 Hudp. JIab. «Touka
pecypcoB «Touka pocray. pocTa» (MeT. pexk. c. 57)
Koappunment nonesnoro [IraTus,

NEeNCTBUS MEXaHU3MOB. MeXaHu4ecKas CKaMbsl,
OpYCOK C KPIOUKOM,
Jlabopamopnas paboma Nel3 nuHelKa, Habop
«Omnpenenenue KIIJI npu noaseme rpy30B, IUHAMOMET]
TeJa M0 HAKJIOHHOM ITOCKOCTH
62 | Pemenue 3anau no teme «Pabora, 1

MOIIHOCTb, KII

MCXaHHU3MOB».

IIPOCThIX




63

DHeprusi.
MOTEHLMAIbHAS SHEPTUSL.

Kunernueckas u 1

64

[IpeBpamenne oqHOTO BUAA
MEXaHWYECKOW SHEPTUH B IPYTOM.
Pemenne 3ama4 mo teme «Pabora,
MOIIHOCTb, YHEPTUSD)

65

KonTtpouabnas pabora Neb6 o
Teme «PaboTta, MOIIHOCTb,
SHEPTH

66

PaboTa n MomHOCTE. DHEPTHS.
Pemenue 3a1a4 u3 kypca pusmku
7 Kiacca

67

HrtoroBast KOHTpoJIbHAs paboTa
(mpomexyTo4Hasi aTTecTalus )

68

O0oOmenne. duzuka U MUP B 1

KOTOPOM MBI )KUBEM

KaneHpapHo-TemaTtnyeckoe njaaHupoBaHue 8 Knacc.

Ne Kon-so| MHcnoab3oBanue
Tema 4yacos 000py/10BaHUA
n/n nenTpa «Touka
pocTa»
Paspnen 1. TEIIJIOBBIE 23
SABJIEHUS
1 | BBomHBII  HMHCTpYKTax 1 O06opynoBaHue:
110 OXpaHe TpyAa. JlaGopaTopHbIi
Tennosoe JBUKEHHUE. TEPMOMETP, AATUNK
Temneparypa. TeMIepaTypsl
BuyTpenuss sueprusi.
2 CriocoObl U3MEHEHUS 1 JdeMoHcTpauus
BHYTpEHHEN DHEPIHM. «3meHeHne
BHYTpEHHEH

JHEPIrUU Tella IPU
TPEHHHU U yIape»:
JaTYUK
TeMIepaTyphbl, 1BE
JIOCKH, J1BE
CBUHIOBBIE
IIJIJACTUHKU, MOJIOTOK




Bunpsl Termonepenayn.

JdemoHcTpauus
«ITornomenue
CBETOBOM YHEPIUN»:
JIBa TaTYUKA
TeMnepaTyphl,
JIaMIIa, JUCT OeJIon
U 4€pHOl Oymaru,

CKOTY
4 | KornuecTBo
TErnoThl.  EauHUIBI
KOJIM4ECTBA TEIIOTHI.
5 VY enpHas TEIIOEMKOCTh
BEIIECTBA.
6 | Pacuer xonmyecTBa TEMJIOTHI,
HEO0OXOIMMOTO U1 HATPEBAHUS
TeJia WK BBLAETISIEMOTO UM IpU
OXJIAXKACHUHU.
7 Jatunk
TeMnepaTyphl,
JlaGopaTtopHas paboraNel TEPMOMETD,
"CpaBHEHHE KOJIMYIECTB KAIOPIMETP,
MEpHBIN LIUJIUH]IP
TETTIOTHI TPU CMEIIEHUU BOJIbI
pas3Hoii TeMrepaTypsr’ (MeH3ypka),
nabopaTopHbIe
CTaKaHbI, TOpsYas u
XOJIOJIHas BOJIa
8 | JlabopatopHas pabora Ne 2 Jatuuk
«3mepenune YACIBbHOU TEMIIEPATYPHL,
TEIIOEMKOCTH TBEPIOTO TEPMOMETP,
Teay
KaJIOpUMETP,
ropsias ¥ XoJoHas
BOJIa, MEPHBII
UUIUHAD, TPY3
HWJIMHIPUYECKUI C
KPIOYKOM, HUTB,
3JIEKTPOHHBIE BECHI
9 DHeprus TOILUIHNBA.
VY aenbHas TENI0Ta CropaHus
TBEPAOTro Tea.
10 |3akoH coxpaHEHUA U
MpEeBpaIICHUs SHEPIUU B
MEXaHUYECKUX U TETLIOBBIX
npoleccax.
11 | Pemenue 3amau 1o  TeMe

«TensoBsie SABICHUSI




12 | KonTponsHas padora Nel
"TenaoBble SIBICHUS

13 | ArperaTHble COCTOSIHHS
BeulecTBa. [lnaBnenue u
OTBEp/ICBAHHUE.

14 PpoHTANBLHAA

JadbopaTopHas
padora Ne 1.
«Onpenenenne
YIAEIbHOU TENJIOTHI
NIJIABJICHUS JIBJIAY:
JTATYUK
TeMnepaTyphl,
I'padux nnaBneHus u KaJlopuMetp, Cocya
OTBEP/ICBaHUS C TAIONM JIBJIOM,
KPHUCTAJUTHYECKUX cocya ¢ BOZOH,
el 3JIEKTPOHHBIE BECHI.
®poHTanbHas
naboparopHas
VY nenbHas TENI0TAa MJIaBICHUS. pa6ora Ne 2.
«Obpa3zoBaHue
KPHUCTAJJIOBY:
MUKPOCKOTI,
mpoOupKa ¢
HAaCHIIIICHHBIM
pacTBOpPOM
JIByXPOMOBOKHCJIOTO
aMMOHHWS,

15 | Pemenue 3anaud."IlimaBnenue
TeJ U KpucTamumn3amnus"

16 | Ucnapenue. HachleHHbll U JdeMoHncTpauus
HEHACBIIICHHBIN Hap. «Hcnapenue
Konnencanus. [lornomenune CIUPTa»: JaTUUK
SHEPTUHU NP UCITAPEHUHU TEMIIEPATypBblL,
YKUJIKOCTH U BBIJIEJIEHUE €€ TIPU poOUpKa, TMCTOUKH
KOH/JICHCAIMH apa.

OyMaru, pe3uHKH,
pa3HbIe CIUPTHI

17 JdeMoHcTpauus

«3yuenne
Mpolecca KUMEeHUs
BOJBD): TATUYUK
Kunienue. Y nenbHas temnora
nmapooOpa3zoBaHUs u TeMIepaTypey,
LITaTUB
KOHACHCATIHH. YHUBEPCAIIbHBIH,
K0J10a CTeKJIIHHAS,
CIIUPTOBKA,

ImoBapeHHad COJIb




18

Bnaxnocts Bozayxa. CriocoObl
OIIpeIeICHUS BIIAKHOCTHU
BO3/TyXa. JlaGopartopHas
pabora  Ne3 "Usmepenue
BJIQKHOCTH BO3yXa'.

JlaTunk
TEMIIEPATYPHI,
TEPMOMETP, MapJid,
COCYyJ C BOJAOU

19

Pemenue 3amgau (Ha
pacder KOJIM4ecTBa
TEIUIOTHI TPU K3MECHCHHH
arperaTHOro COCTOSTHUS
BEIIIECTRA).

20

Pabota ra3za u mapa npu
pacumpenuu. J[purarens
BHYTPEHHETO CTOpaHHUSL.

21

[TapoBas TypOuHa. KT
TCIIJIOBOT'O ABUTI'aTCIIA..

TennoBble IBUTATEIIH.

22

TennoBrle MaIlHEL
MN3MeHeHune arperaTHbIX
COCTOSIHUH BEIISCTBA.

23

KontpomnsHas pabora Ne2
"N3meHeHue arperaTHbIX
COCTOSIHUH BellecTna. ".

Pazpea 2.
SJNEKTPUYECKUE
SABJIEHUSA

27

24

DJeKTpHU3alus TeJ Ipu
conpuKocHOBeHUH. [[Ba pona
3apsa0B. BzaumopeicrTaue
3apsHKEHHBIX TeNl. DJIEKTPOCKOI

25

DNEKTPUYECKOE TOJIE.
[IpoBoIHUKY, MTOTYTIPOBOJHUKU
" HCIIPOBOJHUKHU
3JIEKTPUYECTBA.

26

JenmMMOCTh 3JIEKTPUYECKOTO
3apsga. DnekTpoH. CtpoeHue
aToma.

27

OOBbsICHEHUE DICKTPUUECKUX
SIBJIEHUHN.




28 | DNEKTpUYECKUU TOK.
HcTOYHUKY 31EKTPUUECKOTO
TOKA.

KontponbHass pabGora  Ne3
(kpaTkoBpeM.) "DnekTpu3zanus
ten. CtpoeHue aTroma".

29 | DnekTpuyecKas 1enb U e€
COCTaBHBIE YaCTH.

DIIEKTPUUECKHUM TOK B
MeTasulax.

30 | JelcTBHSA 3IEKTPUIECKOTO
toka. Hanmpasnenue
3JEKTPUYECKOTO TOKA.

31 | Cuiel ToKa. ENWHAIEI CHITBI JlaT4uK TOKa,
Toka. Amrniepmerp. M3mepenne aMIepMeTp
CHJIBI TOKA. JBYXIIPENEIbHBIMN,

MCTOYHUK MUTaHUS,
JlabopaTtopHas paboTta Ne4 KOMILIEKT
"COopKa IEeKTPUIECKOM IIETTH. IIPOBOJOB,
N3mepenue cumbl TOKa B €€ PE3UCTOPBIL, KIIH0Y
pa3IMYHbIX yyacTKax".

32 | DneKTpUYeCcKOe HapsHKEHUE. JaTtunk
Enaununer HanpsokeHUs. HaIpsHKEHUS,
Boasr™merp. U3mepenue BOJIBTMETP
HanpspkeHus. JlaboparopHas ABYXIPE/ICIIbHBIN,
pabota Ne5 "U3mepenue HUCTOYHHK MU TaHUS,
HaIPSDKEHUS Ha Pa3IIMYHBIX KOMILICKT
YYaCTKaX NEKTPHUECKON IpOBOJIOB,
nemn". PE3UCTOPBI, KITI0Y

33 JdemoHcTpauus

«Hccnenosanue
3aBUCHUMOCTh CHJIBI TOKa OT 3aBUCUMOCTH CHIIBI
HaIpsHKeHUsS. DIEKTPUYECKOe TOKa B TPOBOJIHUKE
COTIPOTHBIICHUE OT HaIpSHKEHU:
IIPOBOJIHHUKOB. 2hi0%020%00051 HaTYUK TOKA, JaTYHUK
COIIPOTHUBIICHUSL. HallpsKCHUA,

pe3ucTop, peocrar,
WCTOYHUK MTUTAHUSI,
KOMILJIEKT IIPOBOIOB,
KJII0Y
34 | 3akon OMa 1 ydacTKa Lernu.
35 | Pacuer conporuBieHus

MPOBOJIHUKA. Y IEJTbHOE
COMPOTHUBIICHHE.




36

[Tpumepsnt Ha pacuer
CONPOTHUBIICHHS TPOBOIHUKA
CHUJIBI TOKA ¥ HAIIPSKEHUSL.

37 aTYUK TOKa
Peocratsl. JIabopaTopHas A ’
" peocTar, ICTOYHUK
pabota Ne6 "PerynupoBanue
| MTUTaHUS, KOMIUICKT
CHWJIBI TOKA peocTaToM".
MIPOBOJIOB, KJIIOY
38 Jarunk ToKa,
TaT4YUK
HaIPSHKCHHS,
amIepMmeT
Jlaboparopnas pabora No7 pMetp
BYXITpEACTbHBIN
"N3MepeHune conpoTUBICHUS ABYXTIPEaL ’
BOJIETMETP
MIPOBOHHKA C TTIOMOIIIBIO .
. JBYXTIPEIETbHBIMN,
aMIiepMeTpa U BoiIbTMETpa'. PE3HCTOPHL,
MCTOYHUK MUTaHUS,
KOMILJIEKT
MIPOBOJIOB, KITOY
39 Jarunk ToKa,
JTaT4YUK
HaTPSHKCHHUS,
[TocnenoBaTenbHOE
aMIiepMeTp
CONPOTHUBIICHHE TPOBOIHUKOB .
BYXITpEeAETbHBIN
JlaGoparopnas pa6ora Ne 8. JBYXTIpCEAL ’
BOJIETMETP
«3yuenne .
BYXITpEACTbHBIN
MOCJIEIOBATENEHOTO ABYXIIPEL ’
PE3UCTOPEI,
COCTMHEHUS TTPOBOJHUKOB.
WUCTOYHHUK MTUTAHUS,
KOMILICKT
MIPOBOJIOB, KJIIOY
40 JlaT4duk TOKa,
JaTYUK
HaTPSHKCHHUS,
[TapannensHoe COMPOTUBIECHUE amMIepMeTp
IpOBOJHUKOB. JlaboparopHas JBYXIIPEIEIbHBIN,
pabora  Ne9 «3yuenue BOJILTMETP
HapajulelbHOTO  COEIUHEHHUS JIBYXTIPEIENbHBIH,
IIPOBOJIHUKOB) pE3UCTOPBI,
WCTOYHHUK ITUTAHUS,
KOMILICKT
MPOBOJIOB, KJIIOY
41 | Pemenwue 3amay.(mo Teme
:"CoenrHeHuE NPOBOAHUKOB"
POBOX )
"3akon Oma aJig yyacTka
neru").
42 | KontponbHas padbora Ned
"DJIEeKTPUYECKUI TOK.
CoennHeHne MpoOBOTHUKOB'".
43 | PaboTra ¥ MOIITHOCTh




QJICKTPHUYCCKOI'O TOKaA.

44 JlaTuuk TOKa,
Enununst pabotsl AATHEK
9JEKTPUYECKOTrO TOKA, HATPAKCHIT,
MIPUMEHSEMBIE HA IPAKTHKE. aMITepMeTp .

JBYXIIPEECIbHBIN,
JlaGoparopnas padora Ne 10 BOJBTMETp
"U3mepenune MOIHOCTH U JBYXTIPEACILHLIH,
. JIaMII0YKa,
paboThI TOKA B 3JIEKTPUUYECKOMN T ——
namme”. KOMILJIEKT ITPOBO/IOB,
KJIIOY

45 | HarpeBanue  IPOBOJHUKOB
AIEKTPUYECKUM TOKOM.
3akon J[>xoyns-Jlenna.

46 | Konxencarop.

47 | Jlamna HaKaJIMBaHMUS.

DIIEKTPUUECKHUE
HarpeBaTeIbHbIE
pUOOPHI.

Kopotkoe 3ambikanue,
MPEOXPAHUTEIIH.

48 | DIEKTPUYECKUE SIBICHUS

49 | DIEKTPUYECTBO COLLEIIIEE C
Hebec

50 | KourpomnbHas padora No5
"DneKTpuYECKUe ABICHUS
Paznea 3.

QJIEKTPOMAI'HUTHBIE
ABJEHUSA

51 JdemoHcTpauus
MarnutHoe mnosie. MarHutHoe «3mepenne mons
I10JI€ IPSIMOTO TOKa. TIOCTOAHHOTO

MarHuTa
MarsuTHEIC THHIH. IMOCTOSIHHBIN MArHuT
MIOJIOCOBOM
52 | MarHuTHoO€ 110JIe KaTylIKH C

TOKOM. DJIEKTPOMAarHuThl U UX
IpUMEHECHHE.

JlaGoparopnas pa6ora Nell
"COopka 3JeKTpOMaruuTa u
HCTIBITAHUE €r0 JEHUCTBUS .




53 | IlocTossHHBIE MarHUTHI. JlaTyuk MarHuTHOTO
MarsnuTHoe€ 1oJie MOCTOSHHBIX 1107151, TIOCTOSTHHBIN
MAarHuToB. MarHuTHOE 10JIe MAar"HuT MOJIOCOBOM,
3emiu. JIabopatopHas pabota JMHENKa
Ne 12 «3yyeHne MarHuTHOTO A3MEpUTEIIbHAS
T10JIs1 IOCTOSIHHBIX MAarHUTOBY»

54 | JleficTBME MAarHUTHOTO MOJISl HA
MIPOBOJIHUK C TOKOM.

DNEeKTPUYECKU TBUTATEb.
JlaGoparopnas pabora Nel3
"N3ydeHue 3aeKTpuIecKOro
JIBUTATEJSI IOCTOSIHHOTO TOKA
(Ha MmoJenn)

55 | DJIEeKTpOMAarHUTHBIE IBICHUS.
KparkoBpemeHHast KOHTPOJIbHAS
pabota Neb o Teme
«INEKTPOMArHUTHBIC SIBICHUS

56 | DIeKTpOMarHUTHBIE SIBICHUS
Pasznen 4. CBETOBBIE
ABJIEHUSA

57 | UcTtoyHuKH cBeTa. Ocserurens ¢
Pacnpoctpanenue cBera. HMCTOYHUKOM CBETA
Jlabopartopnas padora Ne 14. Ha 3,5 B, ncrouHuk
«Hab6monenne MUTAHUS, KOMIUIEKT
NPSMOJIMHEMHOTO [IpOBOJIOB, LICIICBAA
pacrpoCTpaHEHHUs CBETa» nuadparma
BuaumMoe aBuxkeHue CBETHUIL.

58 Ocseturens ¢

HMCTOYHUKOM CBETA
Ha 3,5 B, uctounuk
OtpaxxeHue cBeta. 3aKoH TUTAHNSA, KOMILIEKT
OTPa’KEHUS CBETA. IIPOBOJIOB, LIEJIEBAs
Jlabopamopnas paboma 15 « nnapparma,
«3yueHune IBIECHUS OTPaKEHUS IOTYyIHJIHHAD,
CBETA» IJIAaHIIET Ha
MJIOTHOM JIUCTE C
KPYT'OBBIM
TPAHCIIOPTUPOM
59 | [Inockoe 3epkaino.




60

[lpenomnenue cBera. 3aKoH
MIPETIOMIICHUS CBETA.
Jlabopamopuas paboma 16 « .
«M3yuenue saBieHus
MIPEJIOMJICHHS CBETa»

OcBeTuTens ¢
HCTOYHHKOM CBETa
Ha 3,5 B, uctrounuk
MMUTAHUS, KOMIUIEKT
MIPOBOJIOB, IIIEJICBAS
nragparma,
MTOTYIHJIMHJIP,
IUIAHIIET Ha
IJTIOTHOM JIUCTE C

KPYTOBBIM
TPaHCIIOPTHPOM
61 | JIuus3el. OnTHyeckas cuia JIHH3.
62 OcBeTHTETIb C
HCTOYHHKOM CBETa
Ha 3,5 B, ucrounuk
MUTAHUS, KOMIUIEKT
MIPOBO/IOB, IIIEJICBAS
nuadparma, sKpaH
N306paxenus JlaBacMble CTANBHOH,
JIMH30H. Ha6opaT0pHa51 HaIpasiIsIoNas ¢
pabora Nol7 "NzyueHue M3MEPHUTENBHOM
n300pakeHus JIaBa€MOTO HIKAJI0M,
TUH301". coOmparomye JIUH3bI,
pacceunBaromiast
JIMH3A, CIIal
«Mojenb
npeaMeTay B
peutepe
63 | I'ma3 kak onTudeckasi CHcTeMa.
OnTuueckue mpubdopsl.
64 | CBeTOBBIE IBICHUS
65 | KonrponbHas pabGora Ne 7.
«CBeTOBBIE SIBIIEHUS
Pazpea 5. IOBTOPEHUE
66 | IloaroroBka kK UTOroBOu
KOHTpOJIbHOM padote. dusuka u
MHP, B KOTOPOM MBI )KUBEM
67 | UTorosas koHTpoJibHAs paboTa.
68 | O00OIIEHE U aHAIN3 HTOIOBO

KOHTPOJIbHOM paboThl. «Kakas
CTpaHHas IUIAHETA...»




KaneHpapHo-TemaTnyeckoe niaaHupoBaHue 9 Knacc.

No

n/n

Tema

Koaso
4acoB

HUcnouab3oBanue
000pyAI0BaHUS LEHTPa

«Touka pocra»

Paznea 1. 3akoHbI
JBUKEHUSA U

B3aNMOeliCTBHUS TeJl.

34

BBoaHBIN HHCTPYKTaX
o Th. MarepuanbHas
Touka. Cucrema oTcyera.

Ilepememienue.

Onpenenenue
KOOpPJAUHATHI
ABUIKYLICTOCA TCJIA.

[IpsamonunenHoe
PaBHOMEPHOE JBH)KCHHE
Ilepememenue npu
MPSMOJIMHEHOM
paBHOMEPHOM
JBYKCHHH.

I'paduku 3aBuCUMOCTH
KMHEMaTUYECKUX
BEJIMYMH OT BpEMEHU
U NPSAMOJTUHEIHOM
PaBHOMEPHOM JIBUKEHUU

CpenHss ckopocTh

Pemenue 3a1au

[IpsmonuneniHoe
PaBHOYCKOPEHHOE
JIBUKEHUE. Y CKOPEHHE.

CkopocTh
MPSMOJIUHEUHOTO
PaBHOYCKOPEHHOI'O
nsrokenus [ padpuk
CKOPOCTH.

10

[lepememenue npu
MPSMOJIMHEHOM
PaBHOYCKOPEHHOM
JBYOKCHHH.




11

[lepememenue Tena npu
IIPSMOJIMHEHHOM
NIBYDKEHNHU O€e3
HA4YaJIbHOM CKOPOCTH.

12

JlaGopatopHas pabota
Ne 1 "HUccnemoBanue
PaBHOYCKOPEHHOTO
IBIKEHUA O€e3
HA4YaJIbHON CKOPOCTH.

Ooopynosanue: llItaTus
n1abopaTOpHBIi,
MEXaHUYECKas CKaMbsl,
OpyCOK JepEBSIHHBIMH,
3JIEKTPOHHBIN CEKYHIOMEP
C JaTYUKaAMH,
MarHUTOYIPaBIIIEMBbIC
IepKOHOBBIE JATYUKU
CeKyHJoMepa

13

['paduku 3aBucUMOCTH
KMHEMAaTUYECKUX
BEJIMYMH OT BPEMEHU
IIpU NPSAMOJIMHEHOM
PaBHOYCKOPEHHOM
JBHOKCHUHU

14

Pemenue 3amau «
PaBHOyCcKOpeHHOE
JIBIKECHUE

15

Pemienue 3ama4d mo teme
«OCHOBBI KHHEMATHKI)

16

Kontponbnas padota
Nel mo teme
«IIpssmonuueitHoe
PaBHOYCKOPEHHOE
TIBYDKCHHIC)

17

OTHOCHUTEIBHOCTD
JIBUKCHHUS.

18

NuepruanbHble CUCTEMBI
orcuéra. [IepBblil 3aK0H
Herorona.

19

Bropoii 3akon HeroToHa.

20

Tpetuii 3akon HeroToHa.

21

CB00OOIHOE TTaJIEHUE
TeN.




22

JBr>xeHnne Tena,
OpOILIEHHOTO
BEpPTUKAIBHO

BBEpPX.
HesecomocTs.

23

JlaGopatopHas pabota
No 2 "Uzmepenue
YCKOpEeHHUS CBOOOTHOTO
nageus"”

24

3akoH BCEMHUPHOI'O
TATOTCHUAI.

25

Yckopenue
CBOOOJHOIO  MaJeHUSA
Ha 3emJie W JAPYyrux
HEOCCHBIX TEJL.

26

[IpssmonuHeriHOE 1
KPHUBOJIMHEMHOE
IBIDKEeHHE. J[BIKeHHe
TeJa Mo OKPY>KHOCTH C
MMOCTOSIHHOM MO MOJTYJIEO
CKOPOCTHIO.

27

Pemrenne 3agau.

28

HckyccTBeHHBIE
CIyTHUKHU 3eMJIH

29

Nmnynsc Ttema. 3akoH
COXpPAaHCHUA UMITYJIbCA.

30

PeaxTuBHOE NBUKEHHUE.
PakeTrl.

31

Pemenue 3amau

32

BriBog 3aKOHa
COXpaHEHHUS
MeXaHHIeCKOH
SHEPIHUH.

33

Pemrenue 3agad mo teMe
"3aKOHBI COXpaHEHUS B
MexaHuke "

34

Kontposnbnas padota Ne
2 no Teme "3aKOHBI
COXPaHEHHS B MEXaHHUKE




Paznean 2. 15
Mexanunveckue
K0JIe0aHUA U BOJIHBI.
3BYyK.
35 | KoneGarensHoe 1
nerxenne. CBOOOIHEIE
KoJeOaHwUsI.
36 JdemoHcTpanuu
«KonebaHust HUTSHOTO
MasTHUKA ¥ CBOOOTHBIE
KoJjeOaHus rpy3a Ha
Bennunnsl, npyxune»:O0opyaoBanmne:
XapaKTepu3yIoIue JaTYUK YCKOPEHHUS], IITATUB
KoJiebaTeIpHOe C KperexoM, Habop Tpy30B,
JIBYDKCHHE. HUTb, HA0OP TPYKUH
37 | 'apmonnueckue 1
KoJieOaHust
38 1 «M3yuenne Konebanmit
HUTSHOTO MasITHHKA
OoopynoBanue:
KOMITBIOTED, TATIHK
YCKOPEHHSI, TPY3 C
KPIOYKOM, JIETKas U
HEpacTsHKUMasi HUTh,
JlaGopatopnas pabota
Ne 3 "« UccaenoBanue pyJeTKa Hf yHerme
3aBHCHMOCTH [TEPHOJIa U Konebanuii rpysa Ha
YaCTOTEI CBOOOIHBIX TIPYAKHHEY:
Kone6aHuii MasTHUKA OT OGopynosanne:
JUTHHBI €T0 HHTH. KOMITBIOTED, TATIHK
YCKOPEHHSI, IITATUB C
Kperexom, Habop IpyKuH
pa3HoM KECTKOCTH, HAOOD
rpy3oB 1o 100 r.
39 | Pemenue 3amau 1
40 | 3aryxaromue 1
KoJeOaHusl.
By 1eHHBIE
KoJeOaHumsI.
41 | Pe3onanc.
42 | Pacnpocrpanenue
KoJieOaHuii B cpeie.
Bonnbl.
43 | Juuna Bonabl. CKOPOCTH

pacrpocTpaHeHus
BOJTHBIL.




44

HcTounuku 3ByKa.
3BYKOBbIE KOJIeOaHUS.

45

Bricora,
IPOMKOCTB 3BYyKA.

TeMOp u

46

Pacnpoctpanenue 3Byka.

3BYKOBLIC BOJIHBI.

47

OrpaxeHnue 3Byka. IXo0.
3BYKOBOM pe30HAHC

48

Pemenue 3amau

49

KonTtponbras padota Ne
3 mo Teme
"MexaHu4ecKue
KoJIeOaHUsI M BOJHBL

3ByK"

Paspnean 3.
JIEKTPOMArHUTHOE
noJie

25

50

MarauTHoe 1oiJe.

51

Hanpasnenue Toka u
HaIpaBJICHUE JTUHUU €T0
MarHuTHOTO MOJIS.

JemoHcTpanus
«M3MepeHre MarHuTHOTo
I10JII BOKPYT IIPOBOJIHUKA C

TokoM»: O0opynoBaHme:
JaTYUK MarHuTHOTI'O I10JIsA,
JIBa IITATUBA, KOMIUIEKT
IIPOBO/IOB, HCTOYHHUK TOKA,
KJIIOY

52

OOnapyxeHue
MAarHUTHOTO TIOJIS 110 €TO0
JICWCTBUIO HA
AIIEKTPUUYECKHUI TOK.

[IpaBuiio 1€BOM PYKH.

53

NHpyKuust MarHuTHOTO
noisd. MaruuTHbIH
HOTOK.

54

Pemrenue 3amau

55

MaruuTHbI HOTOK

56

SBneunue
3JIEKTPOMArHUTHON
WHIyKIIUU




57

JlaGoparopnas pabora
Ne4"Nzyuenue siBineHus
3JIEKTPOMAarHUTHOU
UHIyKun'".

58

Hamnpasnenune
MHIYKIIMOHHOTO TOKA.

IIpaBuno Jlenna.

59

SIBneHue
CaMOMHIYKIUH.

60

[lonyuenue u nepegaua
MePEMEHHOTO
3JEKTPUYECKOTO TOKA.

61

Tpancdopmatop.

62

DNEeKTPOMAarHUTHOE
noie.

63

DJIEKTPOMArHUTHHIE
BOJIHBI

64

KonebarenbHbI KOHTYP.
[Tonyuenue
AJIEKTPOMArHUTHBIX
KoJieOaHUi.

65

[TpuHIIUITBI paTOCBA3H
U TEJIEBUACHHUS.

66

DneKTpoMarHuTHast
IIPUPOJIa CBETA.

67

[Ipenominenue cBera.
DOu3nIeCcKHud CMBICT
MoKa3aTes
MIPEJIOMIICHHUSI.

68

Hucnepcus ceeta. Lpeta
TeJl.

69

CrexTpockorn u
criekTporpad

70

Tumnsl onTHYeCKUX
CHEKTPOB

71

Ilornomenue u
HCIyCKaHHUE CcBeTa
aToMaMH.
IIpoucxoxnenue
JIMHEHYaTHIX

CIIEKTPOB.




72

JlabopaTtopHas pabota
Ne 5 "HaOmopenue
CTLTOIITHOTO "
JMHEHYaThIX CIIEKTPOB
HCIyCKaHUs'".

73

Pemenue 3amau

74

KonTtponbras padota Ne

4 o Teme
«OIEKTPOMarHuTHOE

IIOJICE»

Paznen  4.Ctpoenmue
aToMa 4 aTOMHOIO
siapa. UcnoJsib30Banue
JHEePrum aTOMHBIX
sjaep.

19

75

PannoakTHBHOCTD.

76

Mogenu atomoB. OnbIT
Pezepdopna.

77

PannoaxkTuBHBIE
MpEeBpaIICHs] aTOMHBIX
sep.

78

DKCIepuMEHTaIbHbIE
METOIbI HCCIETOBAHUS
YaCTHIL.

79

JlaGopartopnas pabota
No 6 "U3mepenue
€CTECTBEHHOTO
paauanoHHoro goxa
no3uMeTpom".

80

OTkpbITHE IPOTOHA U
HEUTpPOHA.

81

CoctaB aToMHOrO spa.
SAnepHble CUIIBL.

82

Oueprus cBsazu. Jledekr
Mmacc.

83

Pemenue 3a1au

84

Jlenenue sAnep ypasa.

Ilennas peakiusi.




85

JlaGoparopHas pabota Ne
7 "N3y4yenue neneHus
S7Ipa aToMa ypaHa 1o
¢dororpaduu Tpekos".

86

SAnepHblil peakTop.
ITpeoGpa3oBanue
BHYTPEHHEU SHEPTUMN
ATOMHBIX A7ICP B
3JEKTPUUECKYIO
SHEPTHIO.

87

ATOMHas YHEPreTUKa.

88

buonorunueckoe
JeCTBUE paiuallii.
3aKOH paIMOaKTUBHOTO
pacnaza.

89

3aKOH paJiuO0aKTUBHOTO
pacrmana

90

JlaGopatopnas pabota No
8 "Ouenka nepuoaa
noJrypacnana
HAXOJAIINXCS B BO3yXe
MPOIYKTOB pacnaja raza
panona. ".JlabopaTopHas
pabota Ne 9 "U3yuenue
TPEKOB 3aPSHKCHHBIX
YaCTHI] IO TOTOBBIM

¢dororpadusim ".

91

TepMosinepHas peakius.

92

Pemrenue 3amau

93

KonTponbHas padora Ne
5 o Teme «®Pusznka
aToMa M aTOMHOTO sIpa.
Hcnoap3oBanue >HErnu
ATOMHBIX SIIEP»

Paznen 5. Crpoenune u
IBoson M Beenennon

94

Cocras, cTpoeHHE U
MPOHMCXOXKICHHUE

COJIHEYHOI CUCTEMBI.

95

Bomapimme mianeTsl
COJIHEYHOU CUCTEMBL.

96

Mauisie tena CotHEYHON
CHUCTCMBI.




97 | CrpoeHue, uzyueHue u 1
sBosronug CoJtHIa u
3BERI.

98 | CtpoeHue u 3BOMIOLUS 1
Bcenennoii.

Pasnen 6. [ToBTopenne

99 | Urorosoe nosropeHue.

100 | UtoroBast koHTpoOIBHAS

pabora.

101 | AHanm3 ommboK 1
KOHTPOJIbHOM paOOTHI.

102 | [loBropenue u 1
0000111IeHNE

CHHCOK JUTEPATYPHLI ¢ VKA3aHNEM NepevyHs VUeOHO-MeTOANnYeCKOro

o0ecrneyeHus, CPEACTB 00YVUYEHUS H DJIEKTPOHHLIX 00Pa30BaTeIbHbBIX

€CYPCOB.

MapoH A.E., MapoH E.A. ®usumka. 7 knacc. Anaaktndeckne matepuansl. M.: Jpooda,
2019.

1. MepbiwKnH A.B. Dusunka. 7 knacc. YuebHuMK ana obuweobpaszoBaTebHbIX yUpeRAeHUN.
M.: Opoda, 2018.

2. ®unoHosu4 H.B. dnsnka. 7 knacc. Metoauyeckoe nocobue K yuebHuKy A.B.
MepbiwKkuHa. M.: poda, 2018.

3. XaHHaHoBa T.A., XaHHaHoB H.K. ®usumkKa. 7 knacc. Paboyana tetpasp. M.: Apoda, 2019.

4. XaHHaHoBa T.A., XaHHaHoB H.K. ®dusunka. 7 knacc. Tectbl. M.: Apoda, 2019

5. NepbiwkuH A.B. Pusumka. 8 Knacc. YuebHuK ansa o6ui,eobpasoBaTenbHbIX OpraHn3auui.
M.: Opoda, 2019.

6. 2. ®unoHosu4y H.B. Pu3mka. 8 knacc. Metoauueckoe nocobme K y4ebHUKy A.B.
MepbiwkunHa. M.: ipoda, 2018.

7. 3. XaHHaHoBa T.A. ®u3unkKa. 8 knacc. Pabouas tetpagp. M.: poda, 2014.

8. 4. MapoHA.E., MapoHE.A., Mo3oickuit C.B. Pnsnka. 8 knacc. COOpHMK BONPOCOB U
3agay. M.: lpoda, 2019.

9. 5. XaHHaHoB H.K., XaHHaHoBa T.A. COOpHMK TeCTOBbIX 3a4aHun no ¢usmnke. 8 knacc. M.:
BAKO, 2019.

10. ®usuka. 9 xi1.: yueb. st obmeodpaszosat. yuapexaeHui. / A.B. Tlépemmkun, E.M.
I'yrauk M.: JIpoda, 2017.

11. ®usuka. 9 kiacc: noypouHsle iansl o yueouuky A.B. [1épenukuna, E.M. I'yrHuk /
aBT.-cocT. C.B. bobposa. — Bonrorpaa: Yaurens, 2017. — 175 c.

12. ®usuka: 3agaynuk: 9 — 11 ki.: Yueb. mocobue st 061eo0pa3osar. yueo.
3aBeneHuid. — M.: JIpoda, 1996. — 368 c.: wi. — (3agaunuku «podur»).

13. ®usuka. Tectol. 7 — 9 kiaccsl. Kabapaun O.D., Opnos B.A. YueOH. - MmeTo mocobue. —
4-e uzn., crepeotut. — M.: JIpoda, 2000. — 96 c.: u.



14. ®du3nveckuil IKCIIEPUMEHT B cpeHel mkone: Mexanuka. MonekynspHas pu3uka.
Onexktpoaunamuka / [llaxmaes H.M., Illunos B.®. — M.: IIpoceemenue, 1989. — 255 c.:
uin. — (b-ka yuurens puzukn).

15. Jlozosenko C.B., Tpymmuna T.A Peanu3anus o6pa3oBaTelbHBIX IPOTPaMM MO PU3UKE C

HCIIOJb30BaHNEM 000PyI0BaHUS IAeTCKOTO TexHomapka «llIkonpabii KBanTOprom»
Mockaa, 2021

UnmepHem-pecypcol:

1.bubnnoTteka — Bce no npegmety «Pusnka». — Pexxum goctyna: http://www.proshkolu.ru

2.BugeoonbiTbl Ha ypoKax. — Pexxum goctyna: http://fizika-class.narod.ru

3.EanHasn konnekuma undposbix o6 pasoBaTebHbIX pecypcoB. — Pexum goctyna: http://school-
collection.edu.ru

4.NHTepecHble maTepuranbl K Yypokam GU3MKM NO TeMam; TECTbl NO TEMaM; HarnsaHble nocobua
K ypOoKam.— Pexxum goctyna: http://class-fizika.narod.ru

5. Undposble obpasoBaTenbHble pecypcbl. — Pexxum goctyna: http://www.openclass.ru

6. DNEKTPOHHbIE yYebHMKM No Ppu3nKe. — Pexxum goctyna: http://www.fizika.ru
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