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PABOYAS ITPOT'PAMMA 110 ®PU3UKE
7-9 KJacchl
PabGouast mporpamma mpeamera «®Pu3nka» 0053aTEIBLHON MPEIMETHON 00IacTH
«EcTecTBEHHO - HayyHBIC MPEAMETHI» IS OCHOBHOrO oOmiero oOpasoBanus. [lpu
COCTAaBJICHMM pabouyeld IpOrpaMMbl  HCIIOJIB30BAIMCh  CICAYIONIME HOPMATHBHBIC
JIOKYMCHTBI:

1. 3akon «O6 ob6pazoBanuu B Poccuiickoit ®eneparun»: denepaibHbiii 3aK0OH OT 29
nexadps 2012r. Ne 273-@3 ( ¢ uaMeHeHussMu BeTynuBmuMu B ety 01.01.15)

2. Ilpuka3 MunuctepctBa oo6pazoBanusi u Hayku PO ot 17. 12.2010 roga Ne 1897 «O
BBeneHnu PI'OC OOO0»

3. Ilpukaz MunuctepctBa obpazoBanus u Hayku PD ot 31.03.2014 Ne 253 «O6
YTBEPXKJIECHUU  (pefepaibHOTO  TEpeyHsT  YYEeOHUKOB, PEKOMEHIYEMBIX K
WCIIOJB30BAaHUIO TIPU  peah3alid MMEIOIINX TOCYJAPCTBEHHYIO aKKpPEIUTAIUIO
o0pa3oBaTeIbHBIX MPOrpaMM HaudalbHOTO OOIIEro, OCHOBHOIO OOILET0, CPEeIHEro
oO1iero oOpa3oBaHUs»; MpUKa30oB MuHHCTEpcTBa oOpazoBaHus U Hayku PO «O
BHECEHUU W3MEHEHUM B (efiepaibHbIi MepeueHb Y4eOHHUKOB, PEKOMEHIOBAHHBIX K
WCIIOJB30BAaHUIO TIPU peATH3alUMUd MMEIIINX TOCYJAPCTBEHHYIO AKKPEIUTAIUIO
o0pa30oBaTeNIbHBIX MPOrpaMM HAYaJIbHOTO OOIIETr0, OCHOBHOTO OOIIEro, CPeaHEero
oOmrero oOpa3oBaHMs», YTBEPKIECHHBIX MpHKa3aMu MUHHUCTEpCTBa 00pa3oBaHUsl U
Hayku Poccuiickoit @eneparuu ot 31.03.2014 r. Ne 253, ot 08.06.20151. Ne 576; ot
14.08.2015 r. Ne 825; ot 28.12.2015 r. Ne 1529; ot 26.01.2016 r. Ne 38; ot 21.04.
2016 1. Ne 459

4. Tlpukaz o0 ytBepxkaenun Canlluna 2. 4. 2. 2821 - 10 «CanurapHo-
AMUACMHUOJIOTHYECKHE TpeOOBaHUS K YCIOBUSM M OpraHW3alud OOydYeHUsS B
00111e00pa3oBaTeIbHBIX YUPEKICHUIK): MIOCTAHOBJICHUE I'maBHOTO

rocyJIapCTBEHHOTO caHuTapHOro Bpadya Poccuiickoit @enepanuu ot 29 aexadps 2010
r. Ne 189, r. Mockga; 3apeructpupoBano B Muntocte PO ot 3 mapra 2011 r.
VYueonsii Tutan MAOVYCII Ne2 r. MuxaitnoBcka Ha 2022-2023 y4ueOHbIH TO/T;
[Tonoxenue o padoueit mporpamme B MAOY CIII No2 r. Muxaitnoscka ( [Ipukaz Ne
1 or 31.08.22)

o o

PabGouas mporpamma cocTaBjieHa B COOTBETCTBUU C TpeOoBaHusiMu DenepaibHOTO
rOCyJIapCTBEHHOTO 00pa3oBaTEeIbHOTO CTaHAapTa OCHOBHOIo 00IIero oopa3oBaHus,
pazpaborana Ha ocHoBe «IIpumepHOI MporpamMmbl OCHOBHOTO OOIIETr0 OOpa3oBaHUs IO
busuke. 7 — 9 wimacce»; aBTopckoit mporpammbl E.M. I'ythuka, A.B. Ilepsimkuna mo
(bU3UKe 1JIT OCHOBHOM IIIKOJIBI.

IIporpamma oGecnedena muauern YMK mo dwmsuke mist 7-9 KIIacCOB CHCTEMBI
yueOHnkoB «Beptukaasy (A. B. Ilepbimkubna «®usuka» mis 7, 8 KIaccoB H
A. B. Ileppiikuna, E. M. I'ytHuk «®uzuka» nius 9 kinacca).


http://www.drofa.ru/cat/?a=s&cid=19&pnames=ISBN%7C%C0%E2%F2%EE%F0%7C%CA%EB%E0%F1%F1%7C%D3%CC%CA&cats=19&exp%5B%5D=&exp%5B%5D=&exp%5B%5D=&exp%5B%5D=%CB%E8%ED%E8%FF+%F3%F7%E5%E1%ED%EE-%EC%E5%F2%EE%E4%E8%F7%E5%F1%EA%E8%F5+%EA%EE%EC%EF%EB%E5%EA%F1%EE%E2+%EF%EE+%F4%E8%E7%E8%EA%E5+%E4%EB%FF+7%969+%EA%EB%E0%F1%F1%EE%E2+%C0.+%C2.+%CF%E5%F0%FB%F8%EA%E8%ED%E0+%E8+%E4%F0.

[IIkoybHBIA Kypce (DU3MKM — CHCTEMOOOPa3yIOIIUil NIl €CTECTBCHHBIX YUEOHBIX
IPEMETOB, MOCKOJIBbKY (DM3NYCCKHE 3aKOHBI JIKAT B OCHOBE COJICPXKAHUS KypCOB XMMHH,
ouosioruu, reorpaduu U aCTPOHOMHH.

Ilesm, Ha JOCTHXKEHUE KOTOPBIX HANPABJICHO M3y4YCHHE (PM3UKU B OCHOBHOM IIKOJIC,
ONpENEeICHbl HUCXOIsd |3 Iesied  oOmero oOpa3oBaHusi, CGHOPMYJIHUPOBAHHBIX B
denepabHOM TOCYNapCTBEHHOM 00OpPa30BaTEIIbHOM CTaHIAPTE OCHOBHOTO OOIIETO
oOpazoBaHMs.

HN3y4yenue Gu3UKM B OCHOBHOM IIKOJI€ HANIPABJIEHO HA JOCTHKEHHE CJIEAYHOIIMX
neJjiei:
. pPa3BUTHE MHTEPECOB M CIIOCOOHOCTEH ydJaIuxcs Ha OCHOBE Iepeaayd UM 3HaHUH U
OIIbITA MMO3HABATEIILHON U TBOPYECKOMN AEATEIIbHOCTH;

° IIOHUMAHHUC yUYallIMMHCA CMbICJIa OCHOBHBIX HAay4YHBIX MOHITHI U 3aKOHOB (1)I/ISI/IKI/I,
B3aMOCBS3H MCXKAY HUMHU,

. (bopMHpoBaHUE y yUalIMXCcs MPEACTaBICHUHN O (PU3NUECKON KapTHHE MUPA;

. MOBBINICHUE KadecTBa 0Opa30BaHMsSI B COOTBETCTBUU C TPEOOBAHUSIMU COIMAIBHO-
HKOHOMHUYECKOTO U MH()POPMAITMOHHOTO Pa3BUTHS OOIIECTBA U OCHOBHBIMH HAIIPABICHUSIMU
pa3BuTHs 00pa30BaHUsI HA COBPEMEHHOM 3Tare;

. obOecrieueHUE TUIAHUPYEMBIX PE3yJIbTAaTOB MO JOCTHXKEHHUIO BBITYCKHUKOM IEJIEBBIX
YCTaHOBOK, 3HAHUI, YMEHHM, HABBIKOB, KOMIIETEHIIUN Y KOMIETEHTHOCTEN, OMPEACIISIEMBIX
JUYHOCTHBIMHU, CEMEUHBIMHU, OOIIECTBEHHBIMU, TOCYJAAPCTBEHHBIMU MNOTPEOHOCTAMHU U
BO3MOXXHOCTSIMU OOY4Yalolierocss CpeAHEro IIKOJbHOIO BO3pacTa, WHIAUBUIYATHHBIMHU
OCOOCHHOCTSIMU €r0 Pa3BUTHS U COCTOSIHUS 3JI0POBbBSI;

. dbopMUpOBaHUE TOTOBHOCTU COBPEMEHHOI'O BBITYCKHUKA OCHOBHOM IIIKOJIBI K
aKTUBHON y4eOHOU JesATeNbHOCTH B MH(GOPMAIMOHHO-00pa30BaTeIbHON Cpejie 00IecTRBa,
WCIIOJIb30BAaHUI0 METOJIOB MO3HAHUS B MPAKTUYECKOW NESITEIbHOCTH, K PACHIMPEHUIO U
yriyOsieHnto (PU3nYecKux 3HaHUUW W BbIOOpa (PU3MKHM Kak MPOQMIBHOTO TMpeaMeTa s
MPOJI0JKEHUS 00pa30BaHUS;

. OpraHu3alrs 3KOJIOTMYECKOr0 MBIILUIEHUS] U IIEHHOCTHOTO OTHOIIEHUS K IPUPO/IE,
OCO3HaHUE HEOOXOJAMMOCTU TPUMEHEHUSI JOCTIKEHUNW (PU3UKU W TEXHOJOTHHA s
PaLMOHAIBHOTO MPUPOOTOJIb30BAHHS;

. NOHMMaHuE (PU3NYECKUX OCHOB M MPUHUUIOB JedcTBUS (paOOThl) MallUH U
MEXaHHU3MOB, CPEJCTB TMEPEABUKEHUS M CBSI3U, OBITOBBIX MPUOOPOB, MPOMBIIIICHHBIX
TEXHOJIOTUYECKUX TMPOLIECCOB, BIMSHUS MX Ha OKPYXAWIIYI Cpeay; OCO3HaHUE
BO3MOKHBIX MTPUYUH TEXHOTCHHBIX U IKOJOTHUYECKUX KaTacTpod;

. dbopMupOBaHUE TPEICTABICHUN O HEpaIMOHAIBLHOM HCIOJIB30BAaHUU MPUPOIHBIX
PECypCOB M DHEPI'HH, 3arpsS3HEHUM OKPYKAIOIIeH Cpebl KaK CIEICTBUE HECOBEPIICHCTBA
MaIllliH U MEXaHU3MOB;

. OBJIaJICHNE OCHOBAMHU 0€30TaCHOTO MCIIOIh30BAHUS €CTECTBEHHBIX U MCKYCCTBEHHBIX
AIEKTPUYECKUX U MATHUTHBIX MOJIEH, SIEKTPOMATHUTHBIX U 3BYKOBBIX BOJIH, €CTE€CTBEHHBIX
U MCKYCCTBEHHBIX MOHU3UPYIONINX W3IIyYCHH BO M30€KaHUE WX BPEAHOTO BO3JICUCTBUS
Ha OKpPY>KalOIYI0 CPEy U OPraHU3M YeJIOBEKa
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e pPA3BUTHC YMCHUA IUIAHUPOBATL B HOBCGHHCBHOﬁ KN3HHU CBOU I[@f/iCTBPIH C
INPUMCHCHUEM  ITOJIYUCHHBIX 3HAHUKM 3aKOHOB MCXAaHHWKH, JJICKTPOAWMHAMUKH,
TCPMOIANHAMUKHU U TCIIJIIOBBIX SIBJICHUU C OCJIBIO C6€p€)K€HI/IH 3A0POBbA.

JlocTH:KeHe ITUX LeJieil o0ecrieunBaeTcsl pelieHHeM CJIeAyIoIUX 3a1a4:

®  3HAKOMCTBO YYaIllUXCSI C METOJIOM HAay4HOTO MO3HAHUSI U METOJaMH HCCIEeIOBAaHUS
00BEKTOB U SABJICHUH TMPUPOIBL;

e mpuoOpereHHEe  y4YaUUMHCA  3HAaHUH O  MEXaHWYECKHX,  TEIUIOBBIX,
ANIEKTPOMATrHUTHBIX U KBAHTOBBIX SIBJICHUAX, (PU3MUECKUX BEIMUYMHAX, XapaKTEPU3YIOIINX
3TU SIBJICHUS;

e  (¢opMHpOBaHME y yUAIIUXCS] YMEHUN HAOII01aTh MPUPOIHBIE IBJICHHS U BBIIIOJHSATH
OTIBITHI, JJAOOpAaTOpHBIE PAaOOTHI M IKCIIEPUMEHTAIBHBIE MCCIEOBAHUS C UCIOJIH30BAHUEM
U3MEPHUTEIBbHBIX TPUOOPOB, IMUPOKO MPUMEHSIEMBIX B IPAKTHUECKOH JKU3HH,

®  OBJAJICHUEC YYAIIUMHUCA TAaKUMH OOIICHAYYHBIMH TOHATHUSAMHU, KaK MPUPOTHOE
SIBICHUE, SMIHMPUYECKH YCTAHOBJICHHBIM ¢akT, mpodiieMa, THIOTE3a, TEOPETHUECKHA
BBIBO/I, pE3YJIbTAT SKCIIEPUMEHTAILHOU MMPOBEPKH;

¢ [IOHMMAHHME YYAIIUMHUCS OTJIMYMA HAy4YHBIX JIaHHBIX OT HENPOBEPEHHOU
uHpOpMaIluU, LEHHOCTH HAyKU NJs YAOBJIETBOPEHHUS OBITOBBIX, MPOU3BOJCTBEHHBIX H
KyJbTYPHBIX IOTPEOHOCTEN YETIOBEKA.

e obOecneyeHne d(PPEKTUBHOIO COYETAHUS YPOUHBIX M BHEYPOUYHBIX (QopM
OpraHu3aluy 00pa3zoBaTeIbHOIO MPOLIECCa, B3aUMOIEHCTBHS BCEX €I0 YYaCTHUKOB,;

. OpraHu3alys MHTEJUJICKTYalbHBIX U TBOPYECKUX COPEBHOBAHMM, MPOEKTHOWU U
y4eOHO-MCCIIeI0BATEIBCKON ACSITEIBHOCTH;

. COXpaHEHUE U YyKpeIuieHHe (U3HUECKOr0, TMCUXOJIOTHYECKOTO U COIUAIBHOTO
3I0pOBbsI O0yJAIOIIUXCsI, 0OeCIIeueHne UX OC30IMaCHOCTH;

o dbopMupoBaHUE MO3UTUBHOW MOTUBAIIMU 00YUYAIOIIUXCS K YUEOHOM eI TEeIbHOCTH;

. oOecrieueHre YCIOBUM, YUUTHIBAIOIIMX WHAUBUAYATBEHO-JIMYHOCTHBIE OCOOCHHO-
CTH 00YYaOIINXCS;

. COBEPIIICHCTBOBAHKE B3aUMOJICUCTBUS y4€OHBIX JHUCIHUIUIMH Ha OCHOBE
WHTETrPallNU;

. BHEJIPEHUE B YUCOHO-BOCIIUTATEILHBIN MPOIIECC COBPEMEHHBIX 00pa30BaTeIbHBIX
TEXHOJIOTHHA, (POPMHUPYIOIMINX KIIOUYEBBIE KOMIICTECHITUH;

o pasBuTHe nuddepeHrany o0ydeHus.

OcHOBHBIC JIMHMHU PAa3BUTHS YYALIMXCH CPeACTBAMHM NpeaMera «Pusnkan:

N3ydyenne ¢u3nku B 00pa3oBaTeNbHBIX  YUPEXKIECHUSX OCHOBHOTO OOIIEro
oOpa3oBaHMsl HaNpaBJIEHO Ha pEATU3aLUI0 CIACAYIOIIUX JIMHUNW pa3BUTHS YyYallluXCs
CpencTBaMH MpeaMeTa:

1) dopmupoBaHUE OCHOB HAYYHOTO MHPOBO33PCHHUS U (DU3UYECKOTO MBINUICHHS.
OcBoeHue 3HaHU 00 OCHOBHBIX METOAAaX HaAyYHOTO MO3HAHUS MTPUPOIbI, XapaKTEPHBIX IS
€CTECTBEHHBIX HAayK (SKCIEPUMEHTAIbHOM U TEOPETUYECKOM); (DU3MUECKUX SIBICHUSX;
BEJMYMHAX, XapaKTEPU3YIOUIUX SABJICHUS; 3aKOHAX, KOTOPHIM SIBJICHUS TOTYUHSIOTCS.

2) [IlpoekTupoBaHve U MpPOBEICHUWE HAOIIOACHUS MPUPOAHBIX SBICHUH C
UCIIOJIb30BAaHUEM HEOOXOJMMBIX HU3MEpPUTEIbHBIX MNPUOOPOB. YMeHHEe 00pabaThiBaTh
pe3yabTaThl HAOMIOJEHUN WM W3MEPEHMH M MPENCTaBlsATh WX B pa3InyHON ¢opme,
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BBIBIIITH HA 3TOM OCHOBE SMIIMPUYECKHE 3aBUCHUMOCTH; NMPUMEHSTH IIOJyYCHHBIC 3HAHUS
JUIs. OOBSCHEHUS NPUPOJHBIX SIBICHUN, MPUHIUIOB JIEHCTBUS OTAEJIBHBIX TEXHUYECKUX
YCTPOMCTB, pemaTh GU3NYECKUE 3aJauu.

3) HuanekTuyeckud MeETOJ NO3HaHWs Npupoisl. DOpMHUPOBAHUE IOHUMAHUS
HEOOXOJMMOCTH yCBOEHUs (PU3MUYECKUX 3HAHUM Kak sijpa oOpa3oBaHMs, HEOOXOJIUMOCTH
0O0LIeYEI0BEUECKOr0 KOHTPOJIS Pa3yMHOI'O HCIIOJb30BaHUs JOCTMIKEHUN HAyKd U
TEXHOJOTHH JIsl JATbHEHUIIETO pa3BUTHSI 0OIIECTBA M pa3pelIeHUs ITI00aTbHBIX TPOOIIeM.

4) Pa3BUTHE MHTEIUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEW. YMEHHE CTaBUTh H
paspemiatb MpoOJieMy NpPU HHIUBUAYAIBHOM U KOJJIEKTUBHOM MMO3HABATEIbHOU
NEATEIBHOCTH.

5) IIpumeHeHue NOJyYeHHbIX 3HAHUW U YMEHHM ISl PEeIICHUs MPAKTUYECKUX 3a/1a4
NOBCEAHEBHOM XU3HU. OLIEHKa pe3yJIbTaTOB CBOMX JICUCTBUI, IPUMEHEHHUS psAJia IPUOOPOB
Y MEXaHU3MOB; 00ECIEUYEHHE PallMOHAIBHOTO K 0€30MACHOIO MOBEIEHUS 10 OTHOLIEHUIO K
cebe, 001IeCTBY, IPUPOJIC.

[Tpu npenogaBanuu GU3UKU B 7-9 Kaccax IOCTHKEHUE C(HOPMYIMPOBAHHBIX BBIIIE
oOUMX JHMHUNA pa3BUTHS Yy4YallUXCsl OCYILIECTBISIETCS B 00bEME, OIpeAeIsieMoM
coJiep’KaHneM yUyeOHOro IpeIMeTa B JaHHOM KJlacce.

IpyuHUMIBI M TOAX0ABI K ()OPMHUPOBAHUIO POTPAMMABbI:

Cranpapt BrOoporo mnokojieHus (PI'OC) B cpaBHEHMHM €O CTaHIAPTOM IEPBOIO
MOKOJICHHSI PeaIu3yeT ACSTENbHOCTHBIN MOAX0A K OOy4YEeHHIO, I/I€ TJIaBHAS LEJIb: pa3BUTHE
JMYHOCTU yuamerocs. CTaHIapT yKa3bIBaeT pealibHble BUIbI JEATEIbHOCTH, KOTOPBHIMU
clenyeT OBJIAJeTh K KOHIy OOydeHus, T. €. oOydarouuecs AODKHBI YMETh YUYHUThCH,
CaMOCTOSITEJIbHO JT0OBIBATH 3HAHMS, AHAIU3UPOBATh, OTOMPATh HYKHYIO HH(OpMAaIUIO,
yMETh KOHTAKTUPOBATH B PA3JIMYHBIX MO BO3PACTHOMY COCTaBy rpynmnax. OnTumanbHOE
COYETaHHWE TEOpUH, HEOOXOAMMOW JUIsl YCHEUIHOTO PpEeUIeHUS NPAKTUYECKUX 3aJad—
rnaBHas unes YMK no ¢usuke cucremsbl yueOHukoB «Beptukans» ( A. B. Ilepbrmkuna
«@uzuka» misa 7, 8 kinaccoB u A. B. Ilepsiikuna, E. M. I'yTHuk «®@usuka» ais 9 kinacca),
KOTOpasi BKJIIOYAaeT B ceOs u mudpoBbie oopazoBatenbHbie pecypebl (LIOP) mist cucteMbr
Windows.

KoHuenryaJbHbIe MOJT0KEHHUS

CoBpeMEHHBIE HAYYHBIE MPEICTABICHUS O LEJIOCTHOW HAy4YHOW KAapTUHE MUpA,
OCHOBHBIX TMOHATUAX (UMK U METOAaxX COIMOCTaBIEHUS SKCHEPUMEHTAIbHBIX U
TEOPETUYECKUX 3HAHUM C MPAKTUYECKHMM 337a4aMu OTPAXEHBl B COAEPKATEIBHOM
MaTtepuaie yueOHUKoB. M310KeHre TeOpun U MPaKTUKKU OMUPAETCS:

e Ha [IOHMMaHHME BO3pACTAlOLIE POJM €CTECTBEHHBIX HAayK M Hay4YHBIX
UCCIIEJOBAHUN B COBPEMEHHOM MMUPE;

® Ha OBJAJCHUE YMEHUAMH (HOPMYIMpPOBATH THUIOTE3bl, KOHCTPYHUPOBATD,
IIPOBOJUTH IKCIIEPUMEHTHI, OLIEHUBATh IMOJYyYEHHBIE PE3YJIbTaThI;

® BOCIUTAHHUE OTBETCTBEHHOI'O U OEPEKHOTI0 OTHOLIEHUS K OKpY>Karolleil cpene;

e (opmupoBanme ymeHuit OezomacHOro u  APPEKTHBHOTO  HCIIOJIH30BAHUSA
71a00paTOpPHOTO 0OOPYJIOBaHMSI, TMPOBEACHHUSI TOYHBIX M3MEPEHUN M aJeKBATHOW OLIEHKU
MOJyUYEHHBIX PEe3yJbTaTOB, MPEJCTABICHUS HAYyYHO OOOCHOBAHHBIX apPTyMEHTOB CBOHUX
NEHCTBUI, OCHOBAaHHBIX HAa MEKIIPEIMETHOM aHaJIM3€ yueOHbIX 3a/1a4.
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OBINAA XAPAKTEPUCTUKA YYEBHOI'O NTPEJIMETA «®PU3UKA»

[IxonbHBIN Kypc (U3UKH — CUCTEMOOOPa3YIOMUN ISl €CTECTBEHHO-HAYYHBIX YyUeOHBIX
MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI JIEKAT B OCHOBE COJIEPXKAHUS KYpPCOB XUMUH,
ouonoruu, reorpadun U actpoHomuu. duzuka BMeEcTe C APYrUMH NpeaMeramu (Kypc
«OKpyKalmuii MUpP» HAYAIbHOW IIKOJBI, (U3MYecKas reorpadusi, XuMus, OWOIOTHS)
COCTAaBJISIET HEMPEPBIBHBIN IIKOJIBHBIN KypC €CTECTBO3HAHMS.

®du3rka BOOPYKAET MKOJIbHUKOB HAYYHBIM METOJOM MO3HAHUS, NO3BOJISIIOIIUM OJIyYaTh
00BEKTUBHBIC 3HAHUS 00 OKpyXxatoiieM Mupe. B 9 kiacce HaunHaeTcs W3y4eHHe OCHOBHBIX
(bu3nYECKUX 3aKOHOB, JJAOOPATOPHBIE PabOTHI CTAHOBSTCS 0O0JI€€ CIIOKHBIMH, HMIKOJbHUKU
y4arcs INIAHUPOBATh SKCIIEPUMEHT CAMOCTOSATEIBHO.

JInsg w3ydeHust Kypca MPUMEHSAETCS KIAaCCHO-ypOUHas CHCTEMa C HCIIOJIb30BaHUEM
Pa3IMYHBIX TEXHOJOTHM, (popMm, MeronoB oOydeHus. Mcnonp3yroTcs ClEIyIOIINE THUIIbI
YPOKOB: KOMOMHUPOBAaHHBIN, U3YUEHHUs] HOBOI'O MaTepuaia (Jiekuus, 6ecena, BBIIOJHEHHUE
MPaKTUYECKUX paboT), COBEPIICHCTBOBAHWSA 3HAHMM W YyMEHUU (pelieHue 3ajaad,
BBIMIOJIHEHHE CaMOCTOATEIbHBIX paboT, 1a00paTOpHBIX padOT), KOHTPOJSI U KOPPEKIHH
3HaHUW (YCTHBIA ONPOC, MUCBMEHHBIA OINpoC, 3a4€T), OOOOUIEHHS U CUCTEeMaTHU3alUU
3Hanuil. K mnucbmMeHHBIM (opmMaM KOHTpPOIS OTHOCSTCS: (U3UYECKUE JIUKTaHTHI,
CaMOCTOSITEJIbHBIE U KOHTPOJbHbIE PadOThI, TeCThl. OCHOBHBIE BUJbI MTPOBEPKU 3HAHUNA —
TeKyllas u uroropas. TekyIias mpoBepKa IPOBOJUTCS CUCTEMATUYECKH U3 YPOKa B YPOK, a
WTOrOBas — IO 3aBEPIICHUM TEMBI (pa3jena), MKOJILHOI0 Kypca.

Ha ypokax HUCIONB3yIOTCS JE€MEHTHI JINUHOCTHO-OPUEHTUPOBAHHOIO 00YUEHHUsI, 00yUECHUS
C IPUMEHEHUEM OMNOPHBIX CXEM, TEXHOJIOTMH YpPOBHEBOM auddepeHunannu oO0ydeHus,
TEXHOJIOTUM CO3/1aHus Y4EeOHBIX CHUTyalud, WH(OPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX
TeXHOJOTU o00yueHusa. [{nsg uHGOPMALMOHHO-KOMIIBIOTEPHOU MOAAECPKKA YUEOHOIro
npoiiecca npeamnoiaraeTcs ucnoyibzoBanre Murepuer-pecypcon komiekuuu LOP.
[TocTpoeHune JTOru4ecKy CBA3aHHOTO Kypca ONMPAIIOCh Ha CIEAYIOIUE UAEU U MOAXO b

Ha srane BBefeHMs 3HAHUN UCHOJIB3YETCS TEXHOJIOTHSI MPOOIEMHO-AUATIOTHYECKOTO
oOydeHusi, KOTopasi MO3BOJIAET OPraHU30BaTh HCCIIEIOBATEIbCKYIO pabOTy ydaluxcs Ha
YPOKE M CaMOCTOSITEIBbHOE OTKpPBITHE 3HAaHWM. Ha ypoke BBEIECHHS HOBBIX 3HAHUU
[IOCTaHOBKa MpPOOJEeMbl 3aKIOYAeTCd B CO3AAHUU YUHUTENEM MpOOJIEeMHON CUTyaluu Hu
OpraHM3allii BBIXOJAa W3 HEE OJIHUM M3 TpexX crocoOoB: 1) yduTenb caM 3a0CTpSeT
IPOTUBOpPEYHE MPOOJIEMHON CUTyallud W COOOIIaeT mpoOseMy; 2) YYEHUKH OCO3HAIOT
NpOTUBOpEUHre U (POpMYIUPYIOT TpobiieMy; 3) yuuTeldb AUAIOrOM MOOYKJaeT YYCHUKOB
BBIJIBUTATh U MIPOBEPSATH TUIOTE3HI.

NunuBuyanbHas paboTa IpH BHIOJHEHUH JAOMAIIHUX 33JaHUl B COOTBETCTBUU C
BBIOpaHHOM 00pa3oBaTeNbHON TpaeKkTopued (MPUHLUII MHUHMMyMa U MaKCUMyMa)
pa3BUBAET CHOCOOHOCTh YYaIIErocs CaMOCTOSITENIbHO MBICIUTh M JI€WCTBOBATb, HECTU
OTBETCTBEHHOCTb 3a PE3YJIbTATHI CBOETO TPYA.

dusznueckoe 00pa3zoBaHUE B OCHOBHOM LIKOJIE JOIHKHO 00ECIeUUTh OPMUPOBAHUE Y
oOydJaronmxcsi MpeACTaBiICHU O HAYyYHOM KapTHMHE MHpa — BaXKHOTO pecypca Hay4dHO-
TEXHMYECKOTO  Mporpecca, O3HAKOMJIGHHE  OOydYaromuxcsi ¢  (U3MUEeCKUMH |
ACTPOHOMHUYECKMMHU  SIBJICHUSIMHA, OCHOBHBIMU TPUHIUIIAMUA pabOThl MEXaHHU3MOB,



BBICOKOTEXHOJIOTMYHBIX YCTPOHUCTB M MPUOOPOB, Pa3BUTHE KOMIIETEHIUH B pEIICHUU
WHKEHEPHO-TEXHUYECKUX U HAYYHO-UCCIEN0BATEIbCKUX 3a1a4.

OcBoenue yueOHoro npeamera «du3nkay HaMpapiIeHO HA Pa3BUTHE Y 00YUaIOIIUXCS
MPEACTABICHUN O CTPOEHUH, CBOMCTBAX, 3aKOHAX CYILECTBOBAHUS U JABWKECHUS MaTEPHH,
Ha OCBOEHHUE 00ydYarouuMucs oOIIMX 3aKOHOB M 3aKOHOMEPHOCTEW MPUPOJHBIX SBICHUH,
CO3J]aHuE YCJIOBUH 11 (POPMUPOBAHUSI MHTEIICKTYalIbHBIX, TBOPUYECKUX, IPAKIAHCKHX,
KOMMYHHKAIIMOHHBIX, HMH()OPMAIIMOHHBIX KommeTeHIui. OOyuarommecss OBJaICIOT
HAyYHBIMU METOJIaMH PEIICHUSI Pa3IUYHBIX TEOPETUUYECKUX U MPAKTUYECKUX 3ajad,
yMeHUsIMU  (OPMYJIUPOBATh TUIOTE3bl, KOHCTPYUPOBAThH, MPOBOAUTH 3SKCIIEPUMEHTHI,
OIIEHUBATh U aHAJIU3UPOBATH MOJYUYEHHBIC PE3YyJIbTaThl, COMIOCTABIISITH UX C OObEKTUBHBIMU
peaTusiMH KU3HU.

VYuebubiii npeamer «®Pusnka» CcrnocoOCTByeT (OPMUPOBAHUIO Yy OOYUYAIOIIUXCS
yMEHH 0€301acHO MCIOJIb30BaTh JJaOOpaTOpHOE 000pyI0BaHHUE, IPOBOAUTH €CTECTBEHHO-
HAay4YHbIE€ MCCJIEAOBAaHUS M DHKCIIEPUMEHTHI, AHAJU3UPOBATh ITOJIYUYEHHBIE pE3YJIbTATHI,
MPEACTABIIATh U HAYYHO apTyMEHTUPOBATh MOJYYEHHbBIE BHIBOIBI.

Nzyuenue npenmera «duszmka», B yactu GOpMHUPOBAHUA Yy 00yUAIOUIUXCS HAYYHOTO
MHUPOBO33pPEHHUSI, OCBOCHMsS  OOIICHAYYHBIX METOJIOB (HAONIONEHHE, U3MEpPEHUe,
HKCIIEPUMEHT, MOJCIUPOBAHUE), OCBOCHHS TIPAKTUYECKOTO MPUMEHEHUS HAYYHBIX 3HAHUUN
GU3UKK B KM3HM OCHOBAHO HA MEXKMPEIMETHBIX CBS3AX C mpeameTamu: «Marematukay,
«ndopmartukay, «Xumus», «buomorus», «l['eorpadus», «konorus», «OCHOBBI
0€30MaCHOCTH KU3HEAEATEIbHOCTY, «cTopusy, «Jlutepatypa» u ap.

O6ocHoBaHMe BbIOOPA YUEOHO-METOANYECKOI0 KOMILJIEKTA

[Ipu peanuzanum pabouell TPOrpaMMbl UCIOJIB3YETCS YYEOHO-METOIUYECKUN KOMILJIEKT
[leppimkuaa A. B, I'ytauk E. M., Bxonsmuii B DenepanbHblii NIEpeueHb YYCOHHKOB,
yTBEpXKJIeHHbIT MuHHCTepcTBOM O0Opa3zoBanus U Hayku P®. KomruiekT comep>KuT Bech
HEOOXOJMMBIA  TEOPETHUYECKMM  marepuan s U3yuyeHus Kypca  (U3UMKA B
0011e00pa3oBaTeNbHbIX  yUpexkaeHussx. OTauyaeTcs MOpPOCTOTOW U JAOCTYHNHOCTBIO
W3JIOKEHNsT Marepuana. Kaxmas 1iaBa W pasmen  Kypca IOCBSIIEHBI  OJHOM
bynnamenTanibHOM Teme. IlpeaycmaTpuBaeTCsi BBINIOJHEHHE YINPAXHEHUH, KOTOpbIE
IIOMOTAIOT HE TOJBKO 3aKPENUTh MPOWJICHHBIA TEOPETUUECKUI MaTEpUail, HO U HAYYUTHCS
MPUMEHSIThH TTpaBUJia U 3aKOHbI (DU3UKHU Ha TTPAKTHUKE.

OINIMCAHUE MECTA YYEBHOT' O IIPE/IMETA B YYEGHOM IIJIAHE

B cootBerctBHM ¢ TpebOoBaHusmu ~— DemeparbHOTO  TOCYAAPCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAapTa OCHOBHOTO o0Imero ooOpaszoBanus mnpeamer «Duszmka»
usydaetcs ¢ 7-ro mo 9-i kimacc. Ha ocBoeHue nporpammbl 0OTBOAUTCS 238 4acoB:

['opa oOyuenus KomnuectBo yacoB B | KonnuectBo Bcero wacoB 3a
HEZEII0 y4eOHbIX HEJEIb y4eOHbIN TOJ
7 Kyacc 2 34 68




8 KJytacc 2 34 68
9 kacc 3 34 102
Uroro: 238 yaca 3a Kypc

YpoBeHb 00ydeHHs — 0a30BbIN.

HHJAHUPYEMBIE PE3VYJIBTATHI OCBOEHUS YUYEGHOTI'O IIPE/IMETA
«ODUBUKA»

JINYHOCTHBIMH pe3yabTaTaMn oﬁyqumI (l)I/I3I/IKe B OCHOBHOI IIKOJI€ SIBJISIIOTCS:

c(hOPMHUPOBAHHOCTH MMO3HABATEIHHBIX WHTEPECOB, HHTEIUICKTYAIBHBIX U TBOPYECKHUX
CTIOCOOHOCTEH yJaIuxcs;

yOEXKIIEHHOCTh B BO3MOXXHOCTH TTO3HAHUS MPUPOJLI, B HEOOXOAMMOCTH Pa3yMHOTO
WCITOJIb30BAHUS JOCTIDKCHU HAyKW W TEXHOJOTHH I JAIbHEHINETO pa3BUTHS
YEJIOBEUECKOro OOINEeCTBA, YBAXKCHHE K TBOPIIAM HAYKH M TEXHHUKH, OTHOIICHHE K
(bU3MKe KaK 3JIEMEHTY OOIIEYETOBEYECKON KYJIbTYPHI,

CaMOCTOSTENbHOCTh B TPUOOPETEHUH HOBBIX 3HAHUN U IPAKTUYECKUX YMEHHIA,
TOTOBHOCTh K BBIOOpPY JKM3HEHHOTO IYTH B COOTBETCTBUU C COOCTBEHHBIMU
WHTEpEeCaMu 1 BO3MOXKHOCTSMH;

MOTHBasg 00pa30BaTEIbLHON MEATEILHOCTH IITKOJHPHUKOB HA OCHOBE JIMYHOCTHO
OPHUEHTHUPOBAHHOTO MOIX0/1a;

dbopMHpoBaHHE IIEHHOCTHBIX OTHOIIEHUH JIpyr K JIPyry, YUYWUTEII0, aBTOopaMm
OTKPBITUH U N300peTEHUM, pe3yJibTaTaM 00yUYCHUSI.

MeTtanpeaMeTHBIMH pe3yJbTaTaMu 00y4eHHs (u3uKe B OCHOBHOM IIKOJI€ SIBJISIFOTCH:

OBJIAJICHUE HaBbIKAMU  CAMOCTOSITEJIBHOTO  MPUOOPETEeHUS HOBBIX  3HAHMWI,
OopraHu3ald y4eOHOM JesATeNbHOCTH, IIOCTAHOBKM 1E€Jlel, IJIaHWpPOBaHUS,
CaMOKOHTPOJISI M OLICHKH PE3YJIbTATOB CBOEM AEATEIBHOCTH, YMEHUAMU MPEABUIETD
BO3MO>KHBIE PE3YJIbTATHI CBOUX ACHCTBUM;

NOHMMaHUE pa3iuuuil MeXAy HCXOJHBIMU (akTaMH U THUIOTE3aMU Uil HX
OOBSICHEHMSI, TEOPETUUYECKUMH MOJENISIMU U peajJbHbIMU OOBEKTaMH, OBJIAJCHHE
YHUBEpPCAJIbHBIMU y4YE€OHBIMU JEHCTBUSMHM Ha MPUMEpPAX TUIOTE3 AJsi OOBSICHEHUS
U3BECTHBIX (DAKTOB UM HKCHEPUMEHTAJIbHOM NPOBEPKU BBIIIBUTAEMBIX THUIIOTES,
pa3pabOTKH TEOPETUIECKUX MOJIEIIEH MPOIECCOB WM SBICHHM;

MpUOOPETEHUE OMBITA CAMOCTOSTENBHOTO TOMCKA, aHaJN3a U 0TO0pa HHPOPMALIUH, C
UCIIOJIb30BAaHUEM PA3IUYHBIX MCTOYHMKOB M HOBBIX MH(OPMALMOHHBIX TEXHOJOTUN
ISl PELIEHUS TT03HABATEbHBIX 33/1a4;

pa3BUTHE MOHOJIOTUYECKOU U JUAJIOTUYECKON pEeUYr, YMEHUS BBIPAXKaTh CBOU MBICIU
U CHOCOOHOCTH BBICIYLIMBaTh COOECEHUMKA, MOHMMATh €ro TOYKY 3pEHHS,
IIPU3HABATH MPABO IPYTOro 4eJI0BEKa Ha NHOE MHEHMUE;

OCBOCHHE IIPUEMOB JCHUCTBMM B HECTAaHAAPTHBIX CUTyaUUsAX, OBJIAJICHUE
IBPUCTUYECKUMHU METOJaMU pELIeHUs TPOOIeM;

dbopMupoBaHue yMeHHM paboTaTh B TPyNIE C BBHINOJHEHUEM Pa3IAYHBIX
COLIMAJIBHBIX POJIEH, MPEACTABIATh U OTCTAUBATH CBOM B3TJISIbI M YOCKICHUS, BECTH
JIACKYCCHIO.

IIpeameTHbIe pe3yJibTAThI 00yUeHHs (PU3UKE B OCHOBHOM LIKOJIE:

BbinyckHUK HayuyMTCs:
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e co0JIIOIaTh MpaBuiia OE30MACHOCTH M OXpaHbl Tpynda mpu padbore ¢ y4eOHbIM U
71a60paTOPHBIM 000PYI0BaHUEM;

® [OHUMATh CMBICI OCHOBHBIX (U3MYECKUX TEPMHUHOB: (DHU3UYECKOE TeJo,
busndeckoe sBieHUE, HU3ndecKas BeININHA, CIUHAIIB U3MEPCHUS,

® pacrmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEUIUTh TPH MOMOIIM (BU3HIECKHUX
METO/IOB,  aHAJIM3UPOBATh  OTMEIBHBIC  JTAambl  MPOBEACHUS  WCCICAOBAHWM U
MHTEPIPETUPOBATH PE3yJIbTaThl HAOIIOICHUN U OTIBITOB;

® CTaBUTh OMbBITHI MO MCCIENAOBAHUIO (DU3UYECKUX SBICHUM WIA (PU3HUECKUX
CBOMCTB Tea 0e€3 HCIHOJb30BaHUS MPSIMBIX HW3MEpPEHUN; Mpu 3TOM (HOpMYJIHUpPOBaATh
npoOiemy/3agady y4yeOHOro SKCHEpUMEHTa; COOMpaTh YCTAHOBKY W3 MPEIJI0KEHHOTO
000pyI0BaHUS; POBOIUTH OMBIT U (DOPMYIUPOBATH BHIBOIBI.

® TIOHUMATh POJIb AKCIIEPUMEHTA B MOTYYCHUU HAYYHOH HHPOPMAIIHH;

® [IPOBOJIUTH MPSIMbIE U3MEPECHUS (PUBNYECKUX BEIMYUH: BpEMs, paCCTOSIHUE, Macca
Tena, o0O0beM, cuia, TeMIlepaTypa, arMocepHoe JaBlieHHE, BJIAKHOCTh BO31yXa,
HaMpsHKEHUE, CUJIa TOKa, paauallMOHHBIA (OH (C MCHOJIB30BaHUEM J03UMETpPA); MPU ITOM
BBIOMPATH ONTUMAJILHBIN CIIOCOO M3MEPEHHUS U HCTOIB30BaTh MPOCTEHIIINE METO bl OLIEHKU
IIOrPENTHOCTEN U3MEPEHUN.

® MPOBOJWUTH  HWCCIAEAOBAaHWE  3aBUCHUMOCTEH  (DM3WYECKUX  BEIMYMH  C
WCIIOJIb30BAaHUEM TPSMBIX HM3MEPEHWH: TPH OTOM KOHCTPYHPOBATh  YCTAaHOBKY,
(GUKCUPOBATH PE3yJIbTAThI OJYICHHON 3aBUCUMOCTH (PM3NYECKUX BEITMYUH B BHJIC TaOJIHUIY
U TpauKOB, 1eJIaTh BEIBOBI IO pe3yIbTaTaM MCCIICIOBAHNUS,

® [IPOBOJIUTH KOCBEHHBIE H3MEpPEHUs (PUINYECKUX BEIUYMH: TPHU BBITIOJHEHUU
U3MEpPEHU  coOuparh JKCIEPUMEHTAJbHYI0 YCTAHOBKY, CJEAysd MPeII0KEHHON
WHCTPYKITUH, BBIYMCIISTH 3HAUYCHNE BETMYMHBI U aHATTM3UPOBATD MOTYYECHHBIE PE3YIIbTaThl C
Y4ETOM 33JaHHOW TOYHOCTH U3MEPEHU;

® AHAJTM3UPOBATH CUTYAIMHM IMPAKTHKO-OPUCHTHUPOBAHHOTO XapaKTepa, y3HABaTh B
HUX TPOSBIICHUE M3YYCHHBIX (PU3MUCCKHUX SBICHUA WM 3aKOHOMEPHOCTEH W TPHUMEHSTH
UMEIOIIHECs 3HAHUS I UX 00BSICHCHHUS,

® [OHUMAaTh TPHUHIMUIMBI JACHCTBUS MAIIMH, MPUOOPOB U TEXHUUYECKUX YCTPOMNCTB,
yCJIOBUSI UX O€30MaCHOTO MCIOIB30BAHMS B TIOBCETHEBHOM KU3HH;

® WCIIONB30BAaTh TMPU  BBIMOJTHCHUH yYEOHBIX 3adad  HAYYHO-TIOMYJISIPHYIO
JUTEPATYPY O GU3HUECKUX SBIICHUSX, CIIPABOYHBIE MaTepHUaJIbl, pecypchl IHTEpHeT.

BbInyCKHHK MOJYYUT BO3MOKHOCTH HAYYHUThCSI:

® 0CO3HaBaTh IICHHOCTh HAyYHBIX HCCIICIOBAaHUHN, POJIb (U3WKH B PaCHIMPECHUN
MIPEICTABIICHUI 00 OKPY>KaIOIIEM MUPE M €€ BKJIQI B YIIYUIIICHUE KaYeCTBA KU3HU,

® WCIONB30BAaTh TPHEMBI TIOCTPOCHUS (PUBMUECKHX MOJENeH, TMOoucka u
(bOpMYITUPOBKH JTOKA3aTEIbCTB BBIABUHYTHIX THUIIOTE3 W TEOPETUYECKUX BBIBOJIOB Ha
OCHOBE dMITMPUYECKH YCTAHOBJICHHBIX (haKTOB;

® CpaBHHMBaTh TOYHOCTh H3MEPCHHUS (PU3NYSCKUX BEIWYWH 110 BEIMYHMHE WX
OTHOCHUTEJIHLHOM MOTPEIIHOCTH TPH MPOBEACHUH TPSIMBIX U3MEPEHUI;

® CaMOCTOSITEJIBHO MPOBOAUTH KOCBEHHBIC U3MEPEHUS U MCCICIOBAHUS (PU3MUECKIX
BEJIUYMH C HKCIOJB30BAHUEM PA3JIMYHBIX CIIOCOO0B W3MEpeHHs (U3MUYECKUX BEIUYHH,
BBHIOMpPATh CpPEACTBA M3MEPEHUS] C YYETOM HEOOXOJUMOW TOYHOCTH U3MEPEHUH,
000CHOBBIBaTh BBEIOOD CIIOCO0a U3MEPEHUS, aIeKBATHOI'O IIOCTABIICHHOM 3a1a4ue, IPOBOAUTh
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OLOCHKY JOCTOBCPHOCTH IMOJYUYCHHBIX PE3YJIbTATOB,

® BOCIPHHHMMATh MH(POPMALNIO (PU3UUECKOTO COJICpKAHUS B HAYUHO-TIOMYJISIPHOM
JAUTEpaType W CPEACTBaX MAacCOBOM HMH(OpMAIUM, KPUTUYECKU OIICHUBATH MOIYUYCHHYIO
UH(OPMALINIO, aHATTU3UPYS €€ COJACpKAHKUE U TaHHbIE 00 UCTOYHHKE UH(OPMALUY;

® co37aBaTh COOCTBEHHbBIC IHCHMEHHBIE W YCTHBIE COOOIICHHA O (PUIUUECKHUX
SIBJICHUSAX HA OCHOBE HECKOJIbKUX MCTOYHHKOB MH(OPMAIIMU, COMPOBOXKIATH BBHICTYIIJICHHE
npe3eHTaluel, YYUThIBast OCOOEHHOCTH ay TUTOPHH CBEPCTHUKOB.

BbINyCKHUK HAYYUTCH:

BbInyCKHUK MOJYYUT
BO3MOKHOCTh HAYYHUThCH:

Mexanndeckue fiB

* pacro3HaBaTh MEXaHUYECKUE  SBJICHUSA U
OOBSACHITH, HAa OCHOBE MMEIOIIUXCS  3HAHUU
OCHOBHBIE CBOMCTBA WIM YCJIOBUS IPOTEKAHUS ITUX
ABJICHUI: PpPABHOMEPHOE U  PaBHOYCKOPEHHOE
NPSIMOJIMHEMHOE JIB)KEHUE, CBOOOJHOE IaJICHUe
T€JI, HEBECOMOCTb, PAaBHOMEPHOE [BWKEHHUE IO
OKPYKHOCTH, WHEPLHUs, B3aUMOJCUCTBUE  TEJI,
nepenayda JIaBJICHUSA TBEPABIMU TEJIaMH,
XKUJKOCTSIMU M Ta3aMmu, aTMoc(epHoe IaBIliCHUE,
IJIABaHUE  TEJl, pPABHOBECHME  TBEPIBIX  TeJl,
KoJieOaTenbHOE JBWIXKEHHE, PE30HAHC, BOJHOBOE
JIBUKCHHUE;

* OMUCHIBATh  M3YYCHHBIE  CBOWCTBA TEI W
MEXaHUYECKUE SIBJICHUS, WCIONb3ys (pu3nyeckue
BEJIMYUHBI: ITyTh, CKOPOCTh, YCKOPEHHE, Macca Tela,
IUIOTHOCTh BEILECTBA, CWJIA, JABJICHUE, HUMITYJIbC
TeJla, KHHETUYECKas JHEpPrus, MNOTCHUHAIbHA
DHEpPrus, MeXaHuuyeckas pabora, MexaHWYecKas
MomHocTh, KIIJ[ mpocroro mexanusma, cuia
TPEHUs, aMIUIUTY/1a, IEPUOJ U YacTOTa KOoJeOaHuH,
JUTMHA BOJIHBI U CKOPOCTH €€ PaclpOCTPAHEHHUS; IPH
ONMUCAaHUM TPABUIBLHO TpaKTOBaTh (pu3NUeCcKuit
CMBICJT UCTIOJIB3YEMBIX BEIMYMH, X 0003HAUEHUS U
CAUHUIIBI  WU3MEpPEHUs, HaxXxoauTh  (OPMYIIHI,
CBSI3BIBAIONIME JaHHYI (DU3UYECKYIO BEIMYHMHY C
JIPYTUMU BETUUNHAMU;

* AHAJIM3UPOBATH CBOMCTBA TEJ, MEXaHUYECKUE
SBJICHUSI M TIPOIECCHI, WCHONB3YSd (PU3NUECKHE
3aKOHBI U MPUHIMIIBL: 3aKOH COXPAaHEHUs JHEPIUH,
3aKOH BCEMHUPHOTO TATOTEHUS, PABHOJICUCTBYIOIIAS
cuna, I, II wm III 3akoHnl HproTOHA, 3aKOH

JICHUSA
¢ UCIIOJIB30BaTh 3HaHUA 0
MCXaHHNYCCKUX SABJICHHAX B
HOBCGI[HGBHOﬁ KN3HHU JII

obOecrieueHrs O€30MACHOCTU TpHU
oOpamieHun ¢ npubopamMu U
TEXHUUYECKUMHU YCTPOHCTBAMH, JIJISI
COXpaHECHHUSI 3JI0POBBS u
coOJr0IeHUs HOPM
DKOJIOTUYECKOTO  TOBEACHUS B
OKPYXKaroIlIEn Cpee;

* IPUBOAUTH IPUMEPHI
MPaAKTUYECKOTO HCTIOJIb30BaHUS
buznIecKux 3HAHUM 0
MEXaHUYECKUX SIBJICHUSIX u
(bU3UIECKUX 3aKOHax;
WCIIOJIb30BaHUS  BO300OHOBISIEMBIX
HMCTOYHHUKOB SHEPIuu;
AKOJIOTUYECKUX MOCJIEACTBUI
HCCIICIOBAHUS KOCMHUYECKOTO
MIPOCTPAHCTBA;

* pa3au4aTh IPAHUIIBI
MPUMEHUMOCTH buznyecKux
3aKOHOB, IIOHHMAaTh BCEOOIIMH
XapakTep byHIaMEeHTaIbHBIX

3aKOHOB  (3aKOH  COXpaHEHUus
MEXaHUYECKOM DHEPruM, 3aKOH
COXpPAaHEHUs MMIIYJbCa, 3aKOH
BCEMHPHOTO TATOTEHUS ) u
OTPaHUYEHHOCTh  UCIOJIb30BAHUS
YaCTHBIX 3aKOHOB (3akoH ['yka,
3aKOH ApxuMmena u ap.);

COXpaHEHUs HMIyJibca, 3akoH ['yka, 3akoH | ¢ npuémam IIOMCKa 51
[Tackans, 3akoH Apxumena; MpyU 3TOM pa3ivyath | (HOPMYJIUPOBKU JIOKA3aTEIbCTB
CJIOBECHYIO  (JOpMYJHMpPOBKY 3aKOHAa W €ro | BBIIBHUHYTHIX TUIIOTE3 U
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MaTeMaTUYECKOE BBIPAXKEHHUE;

* pa3NM4aTh OCHOBHBIE MPHU3HAKU  HW3YUYEHHBIX
dbuznueckux  Mojened: maTepualbHas — TOYKa,
MHEPLHAJIbHAS CUCTEMA OTCUETA;

e pemaTh 3aJa4d, HUCHOJb3ys (U3MdYecKrue 3aKOHbI
(3aKOH COXpAaHEHHsI IHEPTUH, 3aKOH BCEMHPHOIO
TATOTEHUs, NpUHIMN cynepno3uuuu cui, 1, II u 111
3aKOHbl HBIOTOHA, 3aKOH COXpPAaHEHHsS HUMIIYJIbCA,
3akoH ['yka, 3akon Ilackans, 3akoH Apxumena) u
dbopMyIibl, CBS3BIBAIONINE (PU3UUSCKUE BEIHUMHBI
(myTh, CKOpPOCTb, YCKOpEHHE, Macca Telna,
IJIOTHOCTh BELIECTBA, CHJIA, AABJICHUE, WMILYJIbC
Tena, KUHETUYECKAass DJHEPrHs, MNOTEHIMAaJIbHAs
PHEprusi, MexaHudeckas padoTa, MexaHUYecKas
MomHocTh, KIIZI mnpocroro MexaHusma, CuiIa
TPEHUS CKOJIBXEHUS, aMIUIMTYa, IIEPUOJ U 4acTOTa
KojieOaHWM, JUIMHA BOJHBI M CKOPOCTh €&
pacnpoCTpaHEHHs): Ha OCHOBE aHaJIMW3a YCIOBUS
3alayd  BBIACIATh (PU3MYECKUE BEIUYUHBI H
dopmynbl, HeoOXoauMmble Mg €€ pEelIeHHs, U
IIPOBOJAUTH PACYETHI.

TEOPETUUECKHUX BBIBOJIOB Ha
OCHOBE AMITUPUYECKHU
YCTaHOBJICHHBIX (DaKTOB;

* HAXOJIUTH aJIeKBaTHYO
peII0KEHHON 3aade

¢u3nYeCKyr0 MOJeNb, pa3peliaThb
npoOJieMy Ha OCHOBE MMEIOIINXCS

3HAHUHU o MEXaHHUKE C
HCIOJIL30BAHUEM

MaTeMaTHYECKOTO arrapara,
OIICHUBATH PEAIBHOCTh
MOJTy4YEHHOTO 3HAUYCHUS

(bu3nYecKoil BEIUYUHBI.

TemnoBble ABJIE

HHUA

* pacro3HaBaTh TEIUIOBHIC SIBICHUS U OOBSACHATH Ha
OCHOBE HMEIOINXCA 3HAaHUU OCHOBHBIE CBOMCTBa
WM  yCJOBUS  MNPOTEKaHUS  OATUX  SBJICHUMU:
nuddys3us, n3MeHeHue 00bEMa Tel pu HarpeBaHUU
(oxnmaxaeHuu), Oojblnasi CXKUMAEMOCTh Ta30B,
Majiasg COKMMaeMOCTh JKUAKOCTEH U TBEPABIX TEJI;
TEIUIOBOE paBHOBECHE, HCHApeHue, KOHAEHCallus,
MJIABJICHUE, KPUCTAIUIM3alUs, KUIIEHUE, BIAXHOCTh
BO3/lyXa, pa3IU4HbIC CITIOCOOBI TETUIOTIEPEIayy;

* ONKCHIBATh U3YUYEHHBIE CBOMCTBA TENI U TEIJIOBbIE
SBJICHUS, WCTOJB3ys  (U3UYECKHUE  BEITUYUHBI:
KOJIMYECTBO  TEIUIOThl, BHYTPEHHSAS  DHEPrus,
TeMIepaTypa, yJelbHas TEIUIOEMKOCTh BELIECTBA,
yJelibHas TeIUioTa IJIaBJIeHUsl U MmapooOpa3oBaHuUs,
yAelbHas TEeIJIoTa CropaHus TOIJINBA,
KO3 (PUIIMEHT TOJIE3HOrO0 JEUCTBHUS  TEIJIOBOTO
JIBUTATEJISI; MPU ONMHCAHWU TPABUIBHO TPAKTOBATH
(GU3UYECKUIT CMBICT HCIOJB3YEMbIX BEIUYUH, HX

* HCIIOJIb30BATh 3HAHUS O TEIIJIOBBIX
SIBJICHUSAX B TMOBCEIHEBHOW >XKU3HU
st obecnieyeHus: 0€30MacHOCTH
npu oOpauieHuu ¢ npudopamu u
TEXHUUYECKUMU YCTPOUCTBAMH, IS
COXpaHEeHUs 310POBBS 17§
coOoIeHUs HOPM
HKOJIOTUYECKOTO  TIOBEJCHUS B
OKpYXawllel cpeae; MPUBOAUTH
IpUMEPHI HKOJIOTUYECKUX
MOCJICJICTBUNM palOOTHl JBUTaTesei
BHyTpeHHero cropanus (/IBC),
TETJIOBBIX u
TUJIPOAIIEKTPOCTAHIINN;

* IPUBOIUTH IPUMEPBI
MPAaKTUYECKOTO  MCIOJIb30BaHUS
bu3UYeCKX 3HAHUN O TEIJIOBBIX
SIBIICHUSX

0003HAUCHUS W CIWHUIBI M3MEpPEHHUs, HaXOJUTh | ® pa3nvaTh I'PaHHUIIBI
GbopMyTIbl, CBA3BIBAIONIUE JIaHHYIO (DU3UYECKYIO | TPUMEHUMOCTH buznuecKux
BEITUYMHY C APYTUMH BEIMYMHAMY; 3aKOHOB, TOHUMAaTh BCEOOIIUN
* aHAJIM3UPOBATH CBOMCTBA TEJI, TETVIOBHIC SIBJICHUS U | XapaKTep byHIaMEHTATBHBIX
IIPOIIECCHI, UCTIONIB3YS 3aKOH COXPAHCHUsI DHEPTuu; | Pu3MdYecKkux  3aKOHOB  (3aKOH
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pasnuyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U €r0
MaTEMaTUYECKOE BhIPAKECHUE;

* pa3nMyaTh OCHOBHbBIC MPU3HAKU MOJEIICH CTPOCHUS
ra3oB, )KUIKOCTEU U TBEPIBIX TE;

* pemiaTh 3a7add, MCIOJIb3Ys 3aKOH COXpaHEHUs
PHEPrUM B TEIUIOBBIX TpoIeccax, (OPMYJIbI,
CBSI3BIBAIONINE (PU3MUECKUE BEIMUNHBI (KOJTUIECTBO
TEIJIOTHI, BHYTPEHHSSA DHEPrus, TEeMIeparypa,
yAeNbHasT TEIUIOEMKOCTh  BEIIECTBA, yJACIbHAs
TEIJIOTA TUIABJICHUS M TIapo0oOpa3oBaHUs, yAeIbHAS
TEIUIOTa  CTOpaHHs  TOIUIMBA,  KOX(P(UIIMEHT
MOJIE3HOTO JICHCTBUSI TEIJIOBOTO JIBUTATENs): Ha
OCHOBE aHajM3a YCJOBHUS 3aJaud  BBIIEIATH
dbusznueckue BeTUYUHBI U POPMYIIbl, HEOOXOIUMbIE
JUTst €€ pelieHusi, U IPOBOAUTh PACUETHI.

COXpaHEHUsl PHEPTrUU B TEIJIOBBIX
mpoleccax) M OrpaHMYEHHOCTh
UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

* mpuéMam TIOMCKa u
(bopMyIHPOBKH JI0Ka3aTeIbCTB
BBIIBUHYTHIX TUIIOTE3 u
TEOPETUYECKHX  BBIBOJAOB  Ha
OCHOBE IMIUPUIECKU
YCTaHOBJICHHBIX (DAKTOB;

* HaXOJUTh a/ICKBaTHYIO
IPEIIOKEHHOU 3amade

bU3MYEeCKyI0 MOJeb, pa3perniaTh
npo0JeMy Ha OCHOBE MMEIOIIUXCS
3HAHUWA O TEIUIOBBIX SIBICHHUSX C

HCIIOJIB30BaHHUCM

MAaTCMAaTHYICCKOI'O dallIiaparta )51
OLICHUBATDH PCAIBbHOCTDb
IMOJIYyUYCHHOTI'O 3Ha4YCHUA

(bU3UIEeCKON BETUIMHEL.

BﬂeKTqueCKHe H MaroHuTHbIC SIBJICHUA

* pacClio3HaBaTh JJICKTPOMArHUTHBIC SIBIICHUS U
OOBSICHATL HAa OCHOBE HMEIONIIUXCS 3HAHUM
OCHOBHBIE CBOMCTBA WJIM YCIIOBUSI IPOTEKAHUS ITHUX
ABJICHUI: DJICKTpU3ALMS  TEJl, B3aUMOJICHUCTBUE
3aps0B, HArpeBaHUE TMPOBOJAHUKA C TOKOM,
B3aUMOJICUCTBUE MArHUTOB, 3JEKTPOMArHUTHAs
WHOYKUHWS, JI€MCTBUE MArHUTHOTO TIOJs  Ha
MIPOBOJTHUK c TOKOM, MPSAMOJIMHEUHOE
pacIpocTpaHEeHUE CBeTa, OTpaXCHUE u
MPEJIOMJIEHUE CBETA, TUCIIEPCHUSI CBETA,

* ONIMCHIBATh  W3YYCHHBIC  CBOMCTBA TE€I U
AJIEKTPOMAarHUTHHIE SIBJICHMS, HCTIOJIB3YS
(bU3MYECKUEe BEIUYMHBL: DJICKTPUUYCCKHUN  3apsi,
cuiia TOKa, AJIEKTPUUECKOE HaNpsKEHUE,
BJIEKTPUYECKOE COIPOTHUBIICHUE, YIEIBHOE
CONPOTHBJICHUE BEIIECTBA, paboTa TOKA, MOIIHOCTh
TOKa, (POKYCHOE pacCTOSIHUE W ONTHYECKas cuia
JIMH3bI; TPU ONUCAHUM TMPABUIBHO TPAKTOBATh
(GU3UYECKUIT CMBICT HCIOJIB3YEMbIX BEIUYUH, HX
0003HAYEHUs U €IUHMIIBI U3MEPEHUs]; YKa3bIBaTh
dbopMyJibl, CBS3BIBAIOIIME JaHHYI (HU3NYECKYIO
BEJIMYHNHY C APYTUMHU BEJINYHHAMU,

* AHAUIM3UPOBATH CBOMCTBA TEJ, 3JIECKTPOMArHUTHBIC
SBJICHUSI M TIPOIECCHI, WCHONB3YSd (PU3NUECKHE
3aKOHBI: 3aKOH COXPaHEHUsI  AJIEKTPHUYECKOIO

* HCII0JIb30BAThH 3HaHUA 00
AJNIEKTPOMArHUTHBIX SIBICHUAX B
MIOBCETHEBHOM KU3HU TUTST
oOecrieueHrs O€30MACHOCTU MpHU
oOpamieHun ¢ nOpubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMH, IS

COXpaHEHUs 3JI0POBBS u
coOJ0IeHUs HOPM
HKOJIOTUYECKOTO  TIOBEJIEHUS B
OKpYKarolIeu Cpee;

* IPUBOJIUTH pUMEpbI
OPAKTUYECKOTO  HCIOJIb30BAHUS
(bU3UIECKUX 3HAHUM 0
3JIEKTPOMATHUTHBIX SIBIICHUSX;

* pa3nuyath I'paHUIbI
IPUMEHUMOCTH duzngecKux
3aKOHOB, IIOHMMAaTh BCEOOIIUH
XapakrTep byHIaMEeHTaIbHBIX
3aKOHOB  (3aKOH  COXpaHEHUs
ANEKTPUUECKOTO 3apsaa) u
OTPAaHUYEHHOCTh  HCIIOJIb30BAHUS

YaCTHBIX 3aKOHOB (3akoH Oma JJjis
y4acTKa Lenu, 3akoH Jxoynsa—
Jlenua u np.);

* npuéMam IIOCTPOECHHUS
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3apsana, 3akoH OMma ayig ydacTka IIelH, 3aKOH
Jxoyns—IJlenna, 3aKOH MPSIMOJIMHEUHOTO
pacnpocTpaHEHUsi CBETa, 3aKOH OTpPaXKCHHs CBETA,
3aKOH TMpPEJIOMJICHUS CBETa; NpPU HTOM pPa3anvarh
CIOBECHYI0  (OpPMYJMPOBKY 3aKOHa U  €ro
MaTEMaTU4YECKOE BbIPAKEHUE;

* pemath 3aJayd, UCIMOJIb3Yysd (U3NYECKUE 3aKOHbI
(3akoH Oma nJis ydacTka Ienu, 3akoH Jxoyns—
JleHua, 3aKOH MOPSIMOJUHEHHOTO PaCIPOCTPAHECHHUS
CBETa, 3aKOH OTPaKCHMSI CBETA, 3aKOH MPEIOMIICHUS
cBeta) W (HOPMYJIBI, CBS3BIBAIONIUE (PU3UUECKUE
BEJIMYMHBI (CUJIA TOKA, SJIEKTPUUECKOE HAIPSDKEHHUE,
AIEKTPUUECKOE CONPOTHUBJICHUE, yJelIbHOE
COIPOTHUBIIEHUE BEIIECTBA, padoTa TOKA, MOIIIHOCTb
TOKa, ()OKyCHOE pPACCTOSIHME M ONTHYECcKas Cuiia
JUH3bI,  (QOopMyJBl  pacuéra  DIEKTPUUYECKOIrO
CONPOTHUBJIEHUS  NpPU  MOCJIEAOBATEIBHOM  H
napajyieIbHOM COEIMHEHUHM TPOBOJHUKOB); Ha
OCHOBE aHaju3a YCJIOBUS 3aJauyd  BBIIEIATH
(du3nuecKkue BeTUYUHBI U POPMYIIbl, HEOOXOIUMbIE
JUIsl €€ pelieHusi, U IPOBOAUTh PACUETHI.

(i)I/ISI/ItleCKI/IX MOI[CJ'ICﬁ, IIOUCKa H

(bopMyIHPOBKH JI0Ka3aTesIbCTB
BBIJIBUHYTHIX TUIIOTE3 u
TEOPETUYECKMX  BBIBOJOB  HA
OCHOBE IMIUPHUECKU
YCTaHOBJICHHBIX (DAKTOB;

* HaXOJUTh a/ICKBaTHYIO
IIPEIIOKEHHOU 3amade

¢u3nYeCKyl0 MOJENb, pa3peliaTh
npoOJieMy Ha OCHOBE MMEIOIIUXCS
3HaHUA 00 DJIEKTPOMAarHUTHBIX
SBIICHUSIX ~ C  KCIIOJIb30BaHUEM
MaTeMaTH4ecKoro  ammapara |
OLICHUBATh pearbHOCTh
MOy YEeHHOTO 3HAYCHUS
¢u3nUecKoil BeTUUNHBI

KBaHTOBBIE SIBJICHUS

* pacro3HaBaTh KBAHTOBBIC SIBJICHUSI U OOBACHATH Ha
OCHOBE HMEIOINXCA 3HAaHUU OCHOBHBIE CBOMCTBa
WM  YCJIOBUSA  NPOTEKAaHUA  OTUX  SIBJICHUM:
€CTECTBEHHAsl U MCKYCCTBEHHAas PaJuOaKTUBHOCTb,
BO3HUKHOBEHHUE JINHENYATOrO CIIEKTPa U3Ty4YCHUS,

* OMMCHIBAThL HW3YYCHHBIC KBAHTOBBIC  SIBJICHUS,
UCIIONB3YS  (PU3MYECKHE BEIMYMHBI:  CKOPOCTH
AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M 4YacTOTa
CBETa, TMEpUOJl TMOJIypacnaaa; IPU OMNMUCAHUU
NpPaBWJIBHO  TPAKTOBaTh  ()U3WYECKUH  CMBICI
WCIIOJB3YEMBIX BEIMYMH, WX O00O03HAYCHHUS U
CAWHUIIBI ~ M3MEPCHHS;  YKas3blBaTh  (hOPMYIIHI,
CBSI3BIBAIOIIME JIAHHYI0 (DU3UYECKYIO0 BEJIMYHUHY C
JPYTUMU  BEJIMYMHAMH, BBIYUCISATH  3HAYCHUE
(bU3UYECKON BEITMYHUHBI,

* AHAJIM3UPOBATh KBAHTOBBIC SBIICHUS, HCIIOIb3YS

(1)I/ISI/I‘IGCKI/IC 3aKOHBI 151 IMOCTYJIATBhI: 3aKOH
COXpaHCHUA 9HCPIruu, 3aKOH COXpaHCHHUA
QJICKTPUICCKOT'O 3apsaa, 3aKOH COXpaHCHUA

MaCCOBOT'O HYHCJId, 3dKOHOMCPHOCTHU H3JIYUYCHUA U
IIOTJIOMCHUA CBE€TA aTOMOM,

® pa3iindyaTb OCHOBHBIC IIPHU3HAKH HHaHeTapHOﬁ
MOACIIN aTOMaA, HYKHOHHOﬁ MOJACIIM aTOMHOI'O AJpa,

* HCMOJb30BATh MOJTy4YEHHBIC
3HaHWA B TIOBCEAHEBHOW >KU3HH
npu  oOpaleHuu ¢ npudopamu
(CYETYMK MOHU3UPYIOIIUX YACTHII,
NO3UMETpP),  JJIsl  COXpaHEHUus
30pOBbSI M COONIOACHUS HOPM
HKOJIOTUYECKOTO  TIOBEJIEHUS B
OKpYKarolIeu Cpee;

* COOTHOCUTh  JHEPTUI0  CBA3MU
aTOMHBIX si7iep C 1e(PEeKTOM MaccChl;
* IPUBOJIUTH NPHUMEPHI  BIUSHUSA
pPaJMOaKTUBHBIX M3JIy4eHMH Ha
KUBbIE  OpPraHU3MBbl, I[OHUMATb
IIPUHIIAT ACUCTBHS TO3UMETPA;

* IOHUMATH AKOJIOTUYECKHE
npoOiemMbl, BO3HHUKAIOIIWE IPHU
UCIIOJIb30BAaHUU aTOMHBIX
AJIEKTPOCTAHIIUN, U TyTH PEIICHHUS
ATUX  MpoOJieM,  MEepPCHEKTHUBBI
UCTIOJIb30BaHUS YIPaBIIsIEMOTO
TEPMOSIIEPHOTO CUHTE3A
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* IPUBOJUTH MNPUMEPHI MPOSIBICHUS B MPUPOAE U
MPAKTUYECKOTO HMCIOJIb30BAHUSL PAJIUOAKTUBHOCTH,
SAJIEPHBIX M TEPMOSACPHBIX PEAKIMM, JTHUHEHYaThIX
CIEKTPOB.

J1eMeHTbI ACTPOHOMMH

¢ pa3jindyaTb OCHOBHBIC IIPU3HAKH CYTOYHOI'O | ®* YKA3bIBATH 06HII/IG CBOMCTBA M
BpallicHUA 3B63I[HOFO HC6a, JABHMOXKCHUS .HYHBI, OTJIMYMS IJIAHET 3€MHOM I'PYUIIBL 1

COJIHHa H IIJTaHCT OTHOCHUTCIILHO 3Bé3I[; IIJTaHCT-TUT'aHTOB, MaJIbIX TCJI
¢ IIOHUMATh Pa3JINIud MCIKIAY I‘GJII/IOHQHTPI/I‘ICCKOI‘/’I u | COoJIHEYHOM CHCTEMBI M OOJBIINX
FGOHCHTpH‘-I@CKOfI CUCTCMaMH MHpaA. IIJIaHCT, II0JIB30BAaThCA KapTOﬁ

3BE3IHOTO HeOa MPHU HAOIIOICHUSIX
3BE3JHOrO HEOA;

* paznu4aTh OCHOBHBIE
XapaKTEepUCTHKU 3BE3N  (pa3mep,
[[BET, TEeMIiepaTypa), COOTHOCHUTH
I[BET 3BE3/IbI C €€ TEMIEepaTypoil;

¢ pa3jindaThb THITIOTC3bI 0
IMPOUCXOKICHNN ComHeuHoOM
CHCTCMEI.

COJAEPKAHUWE YYEBHOI'O IPEJIMETA «®PU3UKA»

dusznueckoe 00pa3oBaHUE B OCHOBHOM IIIKOJIE JOJDKHO 00eCeUuTh (POPMUPOBAHUE Y
oOydJaromuxcsl MPeICTaBICHU O HAyYHOW KapTHHE MHpa — BXKHOTO pecypca HaydHO-
TEXHUYECKOTO  Mporpecca, O3HAKOMIIEHHE  oOydaroumxcss ¢  (PU3HYECKUMH U
ACTPOHOMHUYECKUMHU  SIBICHUSMH, OCHOBHBIMH TPHUHIUIAMH pabOThl MEXaHHU3MOB,
BBICOKOTEXHOJIOTHYHBIX YCTPOMCTB W MPHOOPOB, pa3BUTHE KOMIIETEHIIMA B pPEIICHUU
WH)XCHEPHO-TEXHUYECKUX M HAyYHO-MCCIIETOBATEIHCKUX 3a/1a4.

OcBoenue yueOHoro npeamMera «Pu3rka) HaANpaBJICHO HA Pa3BUTHE Yy O0yYarOMIMXCS
NPEJCTaBICHUNA O CTPOCHUHU, CBOMCTBAX, 3aKOHAX CYILECTBOBAHMS W JBHKEHHUS MaTEpHH,
Ha OCBOEHHE OOYYAIOIMMUCS OOIIMX 3aKOHOB M 3aKOHOMEPHOCTEW MPUPOIHBIX SBICHUM,
CO3/1aHHE€ YCJOBHMM A1 (POPMHUPOBAHUS MHTEIUICKTYyalbHBIX, TBOPUYECKUX, TPAKJAHCKUX,
KOMMYHHKAIIMUOHHBIX, HMH()OPMALIMOHHBIX KommeTeHiui. OOyuarommecss OBJIaICOT
HAayYHbIMH METOJAMU PEIICHUS pa3jIMYHbIX TEOPETUUYECKMX W MPaKTUYECKUX 3ajad,
yMEHUSIMH  (OPMYJIMPOBATh THUIOTE3bl, KOHCTPYHPOBaTh, MPOBOJIUTH HKCIEPUMEHTHI,
OLICHMBATh U aHAJIM3UPOBATH MOJTYUYCHHBIE PE3YJIbTAThl, COMOCTABIATh X C OOBEKTUBHBIMU
peausAMH KU3HU.

VYueOubiit npeamer «®Pusnka» CrnocooCTByeT (HOPMUPOBAHHUIO Yy OOYUYAIOIIUXCS
yMEHHI 0€30MacHO MCIOJb30BaTh JJabopaTopHOEe 000pyAOBaHKE, IPOBOIUTH €CTECTBEHHO-
HAyYHBIC WCCIICIOBAHUS M OSKCIICPUMEHTHI, aHAIM3HPOBATh IOIYYCHHBIE PE3yJIbTaThI,
MPECTaBIISITh U HAYYHO apTyMEHTHPOBATH MOJTYUYCHHBIE BBIBOIHI.

Nzydenne npenmera «Dusnka» B 4acTu GOPMHUPOBAHUS Y OOYUAIOMIUXCS HAYIHOTO
MHUPOBO33pEHUS, OCBOCHMsSI  OOLICHAy4YHBIX METOJNOB  (HAONIOJEHUE, HU3MEpEHHe,
HKCIEPUMEHT, MOJICTTMPOBAHUE), OCBOCHUS MPAKTUYECKOTO MPUMEHEHUS! HAyUHBIX 3HAHUU
(GU3MKN B *U3HU OCHOBAHO HAa MEXIIPEIMETHBIX CBS3AX C mpeaMeramu: «MaTemaTukay,
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«udopmartukay, «Xumus», «buomorus», «l['eorpadusy», «konorus», «OCHOBBI
0€30MacHOCTH KU3HEAEATeIbHOCTIY, «cTopusy, «Jluteparypa» u np.

Du3uka U pusnyecKue MeToAbl U3yYeHHUs PUPOAbI

®duszuka — Hayka o npupoje. Gusndeckue tena u spienus. Habmonenue u onvcanue
buzndyeckux sBICHUN. OU3HMYECKUM dKCTIEpUMEHT. MojeupoBaHye sBJIEHUM U 0OBEKTOB
MIPUPOJBI.

DU3NYECKUE BEIUYMHBI U UX U3MEpPEHHE. TOYHOCTh W MOTPEHIHOCTh H3MEPEHUU.
MexayHnapoaHas CUCTEMA €IUHHILI.

@u3n4eCcKne 3aKOHBI M 3aKOHOMEpHOCTHM. Pu3uka M TexHHKa. HaydHelii meTon
no3Hanus. Ponb ¢pusnku B GopMUpOBaHUN €CTECTBEHHOHAYYHOW TPaMOTHOCTH.

MexaHu4ecKkue siBJCHUSA

Mexanuveckoe IBIWKEHHE. MaTepuainbHas TOYKa KaK MOJENTh (PU3MYECKOTo TeJa.
OTHOCUTENBHOCTh MEXAHUYECKOTO NBMKEHUA. CucteMa orcuera.DPU3NYECKHE BEIUYUHBI,
HEO0OXOUMBbIE JUIS OTIMCAHUS JIBMXKEHUS U B3aUMOCBSI3b MEXIY HUMHU (ITyTh, MIEpEMEICHNUE,
CKOpPOCTb, YCKOpEHHE, BpeMs JBWXEHHs). PaBHOMepHOe UM  PaBHOYCKOPEHHOE
IPSMOJIMHEUHOE [BMKECHHE. PaBHOMEpHOE IBUXEHHUE IO OKPYKHOCTH. llepBbmlii 3akoH
Hetorona u nnepuus. Macca tena. [ImotHocTs BemecTBa. Cuna. Enununiel cuibl. Bropoit
3akoH Herotona. Tperuit 3akon Heiorona. CBoOoaHoe najgenue ten. Cuma TsKecTd. 3aKOH
BcemMupHoOro taroreHus. Cuna ynpyroctu. 3akoH ['yka. Bec tema. HeBecomocts. CBsi3b
MEXIYy CHJIOW TSDKECTH W Maccou tena. JluHamomerp. PaBHopercTByromas cwia. Cuna
TpeHus. TpeHne ckonbxeHus. TpeHue nokos. TpeHne B IpUpoAE U TEXHUKE.

Nmnynbc. 3aKOH COXpaHEHHsI MMITyJibca. PeakTuBHOE nBMXKeHHE. MexaHndeckas
pabota. MomHocTs. DHeprus. [loTeHnmanpHas U KuHeTHYecKasi ’Heprus. [IpeBparnenue
OJIHOTO BHMJIa MEXaHWYECKOW IHEPTUM B IPYTOM. 3aKOH COXPAHEHHMS ITOJTHOW MEXaHUYECKOU
SHEPTUH.

IIpocteie MexaHu3MBl. YCIOBUS pPaBHOBECHS TBEPAOTO Tejla, HMEOLIETO
3aKpEIUIEHHYI0 OCh ABMKEHUs. MoMmeHT cuibl. LlenTp Tsbkectu tena. Peruar. PaBHOBecue
CuJ Ha pblyare. Peruaru B Texuuke, ObITy 1 ipupoje. [1oaBmKHbIE U HEMOABUKHBIC OJIOKH.
PaBeHcTBO paboT TpH HUCMONB30BAHWU TPOCTHIX MEXAaHU3MOB («30JI0TO€ TPABUIIO
MexaHukny»). KoadduiimeHTt noie3Horo 1elcTBUs MEXaHU3MA.

HNaBnenue TBepabix Ten. Eaununsl usmepenus masneHus. CrnocoObl M3MEHEHUS
naBieHus. JlapiaeHue KuakocTteil u ra3oB 3akoH Ilackans. /[aBieHue >KUIKOCTH HA JHO U
crenku cocyna. CooOmaronmuecs cocynbl. Bec Bosnyxa. AtmocdepHOe 1aBJICHHE.
M3mepenne atmochepnoro nasienus. Omnwir  Toppuuemn.  bapometp-anepou.
ATmocdepHoe JaBJICHHE Ha Pa3UYHBIX BbICOTaxX. ['mapaBiavueckue MexaHU3MbI (IIpecc,
Hacoc). JlaBieHue >KMAKOCTH M rasa Ha IMOTPYKEHHOE€ B HHUX Telo. ApxumenoBa cuja.
ILitaBanue ten u cynoB BozayxomnaBaHue.

Mexannueckue kosiebanus. Ilepuon, wacrora, amrumMtyaa kosiebanuii. Pe3oHanc.
Mexannueckue BOJHBI B OAHOPOAHBIX cpeaax. JlnvHa BOJIHBL. 3BYK Kak MEXaHUYECKas
BOJIHA. [']pOMKOCTB U BBICOTA TOHA 3BYKA.

TenoBble ABJICHUS

CrpoeHnue BemiecTBa. ATOMBI M MOJIEKYJIbI. TEIUIOBOE IBUKEHUE aTOMOB M MOJIEKY.
Hubdy3us B razax, KUAKOCTIX © TBEPABIX Telax. bpoyHOBCKOE JBHKEHUE.
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B3aumopeiictBue (MpUTSIKEHHE W OTTAJKMBAHUE) MOJIEKYJ. ATperaTHble COCTOSIHUS
BelllecTBa. Pa3nuurie B CTPOEHUM TBEPABIX TEN, )KUAKOCTEN U Ta30B.

TennoBoe paBHOBecue. Temmeparypa. OCBs3b TeMmIlepaTypbl €O CKOPOCTBIO
Xa0TUYECKOTO JBIDKEHUS 4acTull. BHyTpeHHsist sHeprusa. PaGora u Teruionepenaya Kak
crnocoObl HM3MEHEHUsS BHYTpEHHEW »sHepruu Tena. TeruonpoBogHOCTh. KoHBekIus.
N3nyuenue. I[lpumepsl Temonepenayd B MPUPOAE W TeXHHKE. KoMuecTBO TEIIIOTHI.
VYenbHasi TEIJIOEMKOCTh. YJeldbHas TEIJIOTa CrOPaHMs TOIUIMBA. 3aKOH COXPAHEHHS U
MPEBpAlICHNsS] SHEPIUM B MEXAHWYECKMX U TEIUIOBBIX mporeccax. llnaBinenue wu
OTBEPJICBAHHE KPUCTALIMYECKUX TeEI. YJAElIbHAas TerwloTa IulaBieHus. lcmapenue wu
koHaeHcanus. [lormonieHre sHEpruM Npu KUCHAPEHWUH KUIAKOCTH W BBIJICJIICHUE €€ TP
KOHJIeHcaluu mnapa. Kunenue. 3aBUCHMOCTh TEMIIEPATYPhl KHUIIEHUS OT JIaBJICHMUS.
VYnenbHasi Temiota mapooOpa3oBaHusi U KOHAeHcauuu. BnaxkHocts Bo3gyxa. Pabota raza
npu pacmmpenun. [IpeoOpazoBanusi SHEPrUM B TEIIOBBIX MallWHax (TapoBas TypOWHA,
JIBUTaTellb BHYTPEHHErO CropaHus, peakTuBHbIA nBuraresb). KIIJ[ TermoBodl MallvHBL.
DKOJIOTMYECKHE MPOoOJIeMbl UCIIOJIb30BAHUS TEIJIOBBIX MAIIIHH.

JJIeKTPOMATHUTHBIE AIBJICHUSA

Onextpusanus (GuU3MdecKkux Tei. B3aumonelicTBue 3apshkeHHBIX Tenl. JIBa pona
ANEKTPUYECKUX  3apsA0oB. JIenmuMOCTh  3JIEKTPUYECKOro  3apsfa.  JIEMEHTapHBIN
ANEKTPUYECKUN 3apsll. 3aKOH COXpPaHEHHs JIIeKTpuueckoro 3apsaa. I[IpoBoaHUKW,
MOJYIPOBOJHUKN U HU30JSATOPHI JIEKTPUUECTBA. IDJIEKTPOCKOI. DIEKTPUUECKOE MOJIE KaK
0coOBIi BUA Marepuu. HanpspkeHHOCTh AJIEKTPUUECKOro MoJs. JelcTBre 3JeKTPUYECKOTO
MoJisi Ha JJeKTpudeckue 3apsaapl. KoHaeHcatop. OHeEprus dSIJIEKTPUYECKOrO  MOJIS
KOHJIEHCATOpa.

DJIEKTPUYECKAN TOK. VICTOUHMKH AIEKTPUYECKOTO TOKA. DIIEKTPUYECKAs LENb U €€
cocTaBHble 4yacTh. HampaBineHne © JHEUCTBUSA BIEKTPUYECKOTO Toka. Hocutenu
BJIEKTPUYECKUX 3apsAaoB B Mertauiax. Cuia Toka. DIJIEKTPUUYECKOE HaNpsKEHUE.
DIEeKTPUUECKOE COMPOTUBJIEHUE TPOBOAHUKOB. EMHULIBI COMPOTUBIICHUS.

3aBUCHUMOCTh CHJIbI TOKA OT HampsikeHus. 3akoH Oma JJisl yyacTka LHenu. Y AeIbHOE
comnporusienue. Peocratel. [locnenoBarenbHoe coequHenne npoBOAHUKOB. [TapaiutiensHoe
COEJIMHEHUE MTPOBOIHUKOB.

PaGota »snexTpuyeckoro TmoNsl MO TMEPEMENICHUI0 JJIEKTPUYECKHX  3apsoB.
MomHOCTE 37MeKTpUuYecKOoro Toka. HarpeBaHue mNPOBOAHUKOB JJIEKTPUUYECKUM TOKOM.
3akoH [[xoyns - JleHma. DneKkTpuyecKue HarpeBaTelbHbIE U OCBETUTENbHbIE MPHUOOPHI.
KopoTkoe 3amMbIkaHue.

MarautHoe mnosie. MHAyKIMsT MarHUTHOrO mojisl. MarHuTHoe mnojie Toka. OmnbIT
Opcrena. MarHutHoe TOJ€ MNOCTOSIHHBIX ~ MAarHUTOB. MarHutHoe 1osie  3eMIId.
DJIEKTpOMAarHuT. MarHuTHOE MoJie KATYIIKA C TOKOM. [IpUMeHEeHuEe 3JIeKTpPOMAarHuTOB.
JlelicTBME€ MAarHUTHOTO TIOJIi HAa TMPOBOJAHUK C TOKOM M JBWKYIIYIOCSA 3apsiKCHHYIO
yactunyy. Cuna Amnepa u cuna Jlopenua. IaeKTpoaBUraTelib. SIBJICHNUE JIEKTPOMArHUTHOM
uaaykus. Oneitel Gapajes.

OnexkTpoMarHuTHble KosieOaHus. KosebarenbHbIE KOHTYp. OIIEKTPOTeHEpaTop.
[Tepemennsiii Tok. Tpanchopmarop. Ilepenaua saeKTpUYECKON SHEPTUHM HA PACCTOSHHE.
DNEeKTpOMAarHUTHbIE BOJHBI M WX CBOWCTBA. [IpHHIUIIBI paguoOCBA3M U TEJNEBUICHUS.
Binsinue 371€KTpOMarHuTHBIX U3ITy4YeHUN Ha KUBbIE OPTaHU3MBI.

16



CBer — nanexkrpoMarHuTHas BoJiHA. CkopocTh cBera. McTrounuku cBeTa. 3aKkoH
NPSIMOJIMHEWHOTO PAacCIpOCTPaHEHUE CBETA. 3aKOH OTpakeHWs cBera. lInockoe 3epkaio.
3akoH mnpenomiieHHus cBeTa. JIuH3bl. DOKYCHOE PACCTOSHHE W ONTHUYECKAas CUJIa JIMH3BI.
N300pakenue npeameTa B 3epkaie u JuH3e. Onrtuueckue npudopsl. ['11a3 kak onTuueckas
cucreMa. Jlucnepcus ceera. Uutepdepenuus u audpakuus cBeTa.

KBanToBbIE AIBJICHUA

Crpoenue aromoB. [lmanerapHas mojens aroMa. KBaHTOBBIN XapakTep MOrJIOLIEHUS
Y UCIyCKAHUA CBETA aTOMaMH. JIMHEWYaThie CIIEKTPBHI.

OmnsiTel Pesepdopra.

CocraB atomHoro sapa. IIpoToH, HEHTPOH M 3JEKTPOH. 3aKOH OWHINTEWHA O
IPOMOPIMOHAIBHOCTH MacChbl M 3HEpruu. Jlegekt macc u 3Heprusi CBA3M aTOMHBIX SJEp.
PamnoaktuBHOCTh. [lepuon momypacmnanga. Amnbda-uznyuyeHue. bera-uzmydenue. ['amma-
uznmydyenue. SAnepueie peakiuu. HMcrounuku osHeprun CoyiHHa u 3Be3l. SnepHas
HHEPreTrka. JKOJOTHYeCKre MpobdieMbl pabOThl aTOMHBIX dJIEKTpocTaHIui. Jlo3umeTpus.
BnusiHue paguoakTUBHBIX U31yUYE€HHI Ha )KUBBIE OPTaHU3MBI.

Crtpoenue u 3BoJI0IIUsA BeesieHHOM

['eonienTpuyeckass U TeIHOLEHTpUYECKass cucteMmbl Mmupa. dusnueckas mnpupoja
HeOecHbIX Ten ConHeuHolt cucteMsbl. [Ipoucxoxaenue Conneunoi cuctembl. Ousnueckas
npupona Connua u 3Be3n. Ctpoenne Bceenennoit. OBomtounst Bceenennoit. ['mmotesa
boubiioro B3peIBa.

7 Kiacc
(68 uacos, 2 yaca B He/IeJI10)
Pu3uKa u ee poJib B IO3HAHUM OKpY:Kawowero mupa. (4 4)
®uszuka — Hayka o mnpupoae. dDuszmyeckue Tena u sapieHus. HaOmogenue u
onucaHue (pU3NYEeCcKuX siBIeHUN. OU3NYECKU dKCNepUMeEHT. MoJieTupoBaHue SIBJICHUN U
00BEKTOB MPUPO/IBI.

@du3nyecKne BEIMYMHBI U UX U3MEpEHHE. TOYHOCTh M NMOTPEIIHOCTh W3MEPECHUM.
MexayHapoaHas cUCTeMa €UHHLI.

@dusnueckne 3aKOHbl U 3akoHOMepHOCTH. Dusnka u TexHuka. Hayunwlii meton
no3Hanus. Poib ¢pusuku B GopMupoBaHUM €CTECTBEHHOHAYYHOM IPAaMOTHOCTH.

JlaGopaTopHble padoThI: (C HCIIOIBL30BAaHUEM CPEJICTB 00yUeHUsS U BocniuTanus LleHTpa
«Touka poctay)
1. OnpeneneHue LEHbI ACNEHUS U3MEPUTEIBHOTO HWJIMHAPA.
IlepBoHaua/ibHbIE CBEJeHUsS 0 CTPOEHUH BelecTBa (4 4)

Ctpoenue BemecTBa. ATOMBI U MOJIEKYJIBI. TENI0BOE ABUKEHUE aTOMOB U MOJIEKYIL.
Huddy3uss B rTazax, OKUIKOCTIX U TBEPABIX TeNax. bpoyHosckoe oOeudiceHue.
B3aumoneiictBue (NMPUTSHKEHHE W OTTAJIKMBAHUE) MOJEKYJI. ATrperatHble COCTOSHHS
BellecTBa. Pa3nuuue B CTPOCHUU TBEPABIX TEJI, ) KUIAKOCTEH U Ta30B.

OOBbsiCHEeHHE CBOMCTB Ta30B, XUIKOCTEH W TBEPABIX TEI HAa OCHOBE MOJEKYJISIPHOTO
CTPOEHHS.

JlabopaTtopHbie padoThl: (C UCMOJB30BAaHUEM CPEICTB OOydeHHs U BocnuTaHus LleHTpa
«Touka pocray)

2. N3mepenune pasMepoB MasbIX TE.

B3aumopeiicTBue Te (23 )
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Mexanudeckoe BIKEeHHE. MaTepuaibHas TOYKa Kak MOJAENb (hU3UYECKOTO
Tena. OTHOCUTENBHOCTh MEXAaHMYECKOro ABMkeHHs. Cucrema orcuera. PaBHOMEpHOE U
PaBHOYCKOPEHHOE  NPSIMOJMHEHWHOE  JIBUKCHUE. CkopoCcTh ~ PaBHOMEpPHOIO U
HEPaBHOMEPHOI'O JIBIDKCHHs. BeKTOpHble U CKalspHble (U3HUYECKUE BEIUYUHBI.
Onpenenenue ckopoctu. OnpenesieHue MyTH, MPONAECHHOTO TEIOM IMPU PABHOMEPHOM
JBUKEHUU, TI0 (popMmylie U ¢ momollbio rpadukoB. HaxoxieHne BpeMeHu JBUKEHUS TEl.

Asnenue unepuuu. [IposiBiaeHue siBIeHUS UHEPUUU B ObITY U TexHUKe. VI3MeHeHue
CKOpPOCTH TeN NpU B3anmojaerncTBur. Macca tena. IInmoTtHocThs BemecTtBa. MlHepTHOCTE —
cBOMCTBO Tena. OmnpeneneHrue Macchl Tela B Pe3yJbTaTe €ro B3auMOJACHCTBUS C IPYTUMHU
TenaMu. BBbIICHEHUE YCIOBUM paBHOBECHS Y4YeOHBIX BecoB. I[IIOTHOCTH BeliecTBa.
M3MeHeHre MIOTHOCTH OJHOTO M TOTO K€ BEIIECTBAa B 3aBUCUMOCTH OT €r0 arperaTHoro
coctogHusl. OnpeeneHue Macchl Tela 1Mo ero 00beMy M IUIOTHOCTH, 00BbEMA Teda MO €ro
Macce U IUIOTHOCTH.

N3MeHeHne ckopocTH Tenla MpHU JEeWCTBUU HAa HEro Apyrux tei. Cuila — MNpuyuHa
U3MEHEHHUS CKOPOCTH JBWXKEHHUsS, BeKTopHas (usmdeckas BenuuuHa. ['paduueckoe
nzoopaxkenne cuibl. Cuna — wMepa B3aumojeicTBus Ten. Cuna TSXKECTH. 3aKOH
BcemupHoro tsarorenus. Cuna ynpyroctu. Bec tena. HeBecomocTs. CBsi3b MEXAYy CHUIION
TSOKECTH W Maccoil Tena. {uHamometp. M3mepeHuss cuil ¢ MOMOUIIBIO AUHAMOMETPA.
PaBnonelictByromast cui. I'paduueckoe n3oOpaxkeHUE PaBHOACHCTBYIOMIEH IBYX CHIIL.
PaBroaencTByromas cuia. Cuna tperus. Tpenne ckoisbxeHus. TpeHne nokos. TpeHue B
npupojie u TexHuke. CrnocoObl YBEIMUYCHUS U YMEHBIIICHUS TPEHUS.

JlabGopaTopHbie padoThI: (C UCIOJIB30BAaHUEM CPEACTB 00yueHus] U BocnutaHusa lLleHtpa
«Touka poctay)

3. H3mepeHne Macchl Tella Ha PhIYaXKHBIX BECax.

4. W3mepenue odbema Tena.

5. H3MepeHue mIOTHOCTH TBEPIOTO TEa.

6. I'pamyupoBaHue MPY>KUHBI K U3MEPEHUE CHIIBI C TIOMOIIBIO TUHAMOMETPA.

JlaBjieHHe TBEpPABIX TeJl, >KHAKOCTEel U ra3oB (23 4)

HNaBnenue TBepabix Ten. Epununel usmepenus masieHus. CrocoObl M3MEHEHMUSI
napieHus. JlaBnenue kuakocted u razoB 3akoH Ilackans. JlaBieHue XKUMAKOCTH HA JHO U
crenkn cocyna. CooOmarommecst cocyasl. Bec Bo3ayxa. AtmocdepHoe aBieHUE.
M3mepenne atmochepnoro gabienus. Omnwir  Toppuuemu.  bapomeTp-anepou.
ATMmochepHOe JaBlICHHE Ha Pa3UYHBIX BbICOTaxX. ['mapaBinyeckue MexaHU3MbI (TIpecc,
Hacoc). JlaBieHue >XKUAKOCTHM M rasa Ha IMOTPYKEHHOE€ B HUX Telo. ApXuMmeaoBa cuja.
ILtaBanue ten u cynoB Bo3nyxomnaBaHue.

JlabopaTtopHbie padoThl: (C UCIOJIB30BAaHUEM CpPEICTB OOydeHHs U BocnuTaHus LleHTpa
«Touka pocray)

7. N3mepenue BbITAIKHUBAIOIIEH CHIIBI, JACHCTBYIOLIEH HA IIOIPYKEHHOE B JKUIKOCTH
TEJIO.
8. BrrsicHeHne ycnoBuM I1aBaHus TEJ B KUIKOCTH.

Pa6oTa u MmomHOCTh. JHeprus (14 4)

Mexannueckass pabota, ee (u3WUecKud CMbBICT. MOITHOCTh. MOITHOCTE —
XapaKTepUCTHUKAa CKOPOCTH BBIMIONHEHUS paOoThl. IIpocThie MeXaHU3MBI. Y CIOBUS
paBHOBECHS TBEPIOTO TeJa, MMEIOMIEro 3aKPEIUICHHYI0 OCh JBWXEHHS. MOMEHT CHIIBL.
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[entp Tsxectu Tena. Periuar. PaBHOBecwe cui Ha pblyare. Ppluarm B TeXHUKeE, ObITY U
npupoze. [lonBuxHble W HenmoABWXHbIE OJ0KM. PaBeHCTBO paboOT Mpu HKCIMONIb30BAHUU
OPOCTBIX MEXaHU3MOB («300TO€ TMpaBuiio MeXaHukn»). KoadduimeHt mone3Horo
JEUCTBUSI MEXaHU3MA.
Oueprusd. lloTeHuuanbHas U KuHeTH4YecKas 3Heprus. [IpeBpaieHre ogHOrO BHUAA
MEXaHUYECKOMN YHEPTUH B APYTroi. 3aKOH COXPAHEHUSI MOJHON MEXaHUYECKON SHEPTUH.
JlaGopaTopHbie padoThl: (C UCIOJIH30BAaHUEM CPEICTB OOYy4YEHHUS M BOCIHUTAHUS
[lentpa «Touka pocta)
Q. BrisicHeHue yc0BuUs paBHOBECHS phluara.
10. Usmepenue KIIJ mpu nmogbeme Tena Mo HaKIOHHOMW TIOCKOCTH.

8 kiace
(68uacos, 2 yaca B He/IeJII0)
TensioBble iBJIeHUS (26 1)

TemmoBoe paBHOBecue. Temmeparypa. CBsi3p TeMmIeparypbl €O  CKOPOCTBIO
Xa0TUYECKOTO JBM)KCHHUS vacTull. BHyTpenHsis sHeprusi. PabGora u Tersomnepegada Kak
CrocoObl U3MEHEHUsI BHYTPEHHEH sHepruu Tena. Bunbl temmonepenayu. TemionpoBoIHOCTb.
Konseknus. M3nyuenue. [Ipumepsl Teronepeaadyu B Ipupojie U TexHuke. KoanuectBo

KonnuectBo TemioTel. YelbHAas TEIUIOEMKOCTb. YJIeNbHAsl TEIUIOTa CrOPAHUS
TOIUIMBA. 3aKOH COXPAaHCHUSI WM TNPEBPAIICHUS JHEPTMM B MEXAHUYECKUX U TEIJIOBBIX
npoueccax. [lnaBieHne u OoTBEpAEBaHUE KPUCTAIUIMYECKUX TeN. Temieparypa MIIaBJICHHUS.
VY nenpHas TEIIIOTA IJIABJICHMUS.

Ucnapenne u konaeHcanusa. VMcnapenue n koHjaeHcanus. [lornoiienue sHEpruu mnpu
VCTIAPEHNH )KUJAKOCTH U BBIJICIICHUE €€ NPU KOHJACHCAIMU Mapa.

Kunenue. Temneparypa kunenusi. 3aBUCUMOCTh TEMIEPATYPbl KUIICHUS OT JaBJICHUS.
VY nenbHas TEII0Ta MapooOpa30BaHUs U KOHCHCAIIUH.

OObsicHEeHHE U3MEHEHUN arperaTHhIX COCTOSIHUM BEIeCTBA Ha OCHOBE MOJIEKYJISIPHO —
KUHETHUYECKUX NPEACTABICHUMU.

Bnaxxnocts Bo3zmyxa. Pabota raza nmpu pacmupenuu. [IpeobpasoBanusi SJHEPTUH B TETUIOBBIX
MammHax (mapoBas TypOWHa, ABUTATENIb BHYTPEHHETO CTOpaHUs, PEaKTUBHBIA JIBUTATENh).
KIIJI TermoBoii MammHbl. DKOJIOTHYECKHE TPOOIIEMBI UCTIOIH30BAHUS TETJIOBBIX MAIITUH.
JlaGopaTopHble paGoThI: (C HCIOJB30BAaHHEM CPEACTB 00ydeHHMsS W BocrnuTaHus LleHTpa
«Touka poctay)

1. CpaBHEHHE KONMYECTB TEIJIOTHI PY CMEIIMBAHUU BOJIBI PA3HOM TEMIIEPATYPHI.

2. I3MepeHne OTHOCUTENIBHOM BIAXKHOCTH BO3yXa C TOMOIIBI0 TEPMOMETPA.
DJIeKTPpUUYECKHUE U JJIEKTPOMATHUTHBIE sIBJIeHUSA (29 1)

OnekTpuzanus Guznyeckux Tenl. J[Ba poja 3jeKkTpuueckux 3apsnoB. BzaumoneicTBue
3apsiAoB.  DIEKTpUYeckoe 1one. JeMMMOCTh JJIEKTPUYECKOrO 3apsAna. JIEMEHTapHBIN
DIEKTPUYECKUH 3apsii.

3aKOH COXpaHEHUs D>IEKTPUYECKOro 3apsaa. [IpoBOAHUKH, MOJYNPOBOJAHUKUA H
U30JISITOPHI DJIEKTPUUECTBA. DIIEKTPOCKOIT. DIEKTPUUECKOE TT0JIe KaK 0COOBIN BHUJl MaTEPUH.
JlelicTBHE NEKTPUUECKOTO OIS HA DIIEKTPUUECKUE 3aPsiJIbl.

DIEKTPUYECKU TOK. MICTOUHMKH 3JIEKTPUYECKOr0 TOKA. DJIEKTpPUYECKas LEMb U €€
coCTaBHble 4YacTh. HampaBineHne © JEUCTBUS AIEKTPUYECKOTO TokKa. Hocurenu
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IEKTPUYECKUX 3apsfoB B Mertauiax. Cuna Toka. OJEKTPUYECKOE HaIpshKEHUE.
DIIeKTpUYECKOE CONPOTUBIIEHUE IPOBOJHUKOB. ENVMHUIIBI COPOTUBIICHUS.

3aBUCUMOCTB CWJIBI TOKAa OT HamlpspKeHHs. 3akoH Oma Ui ydacTKa Lenu. Y JeNbHOe
conporusnenue. Peocrarel. Peocrartsl. [locienoBarenbHOE COEOUHEHUE IPOBOJHUKOB.
[TapayutenbHOE COEMHEHUE TIPOBOJHUKOB.

PabGora osnexkTpuueckoro ImoJii MO MEPEMEIIECHUI0 DJIEKTPUUECKUX 3aps/oB.
MOIIHOCTE 3JIEKTPUYECKOTO TOKa. HarpeBanue NPOBOJNHUKOB JJIEKTPUYECKUM TOKOM.
3akoH [[xoyns - JleHma. DneKTpUYECKHE HArpeBaTENIbHBIE U OCBETUTENbHBIE MPHOOPBHI.
KopoTtkoe 3ambikanue.

MarnutHoe none. MHAyKuss MarHuTHOro mnosigs. MarautHoe mnosie Toka. OmslT Dpcrena.
MarsuTHOe 1O0JI€ TOCTOSHHBIX MAarHuTOB. MarHutHoe mnoje 3eMiId. OJIEKTPOMAarHwur.
MaruutHOoEe 1ION€ KaTymKh ¢ TOKOM. IIpumenenme smektpomarHuroB. [lericTBue
MarHUTHOTO MOJIs HAa IPOBOJHUK C TOKOM M JBWXKYILYIOCSA 3apsyKeHHYyro yactuny. Cuna
Amnepa u cuna Jlopenya.

JlaGopaTopHble padoThI(C HCHOJIB30BAaHUEM CpEeACTB OoOydeHus M BocnuTaHus LleHTpa
«Touka pocta»)

COopKa 2JIeKTpUYECKON LENU U U3MEPEHUE CUIIbI TOKA.

N3mepenne HanpshKeHNs Ha Pa3iIudHbIX YYacTKax LEIu.

PerynupoBaHue CHIIBI TOKa PEOCTATOM.

N3MepeHne conpoTUBIIEHNS IPOBOIHHUKA C TIOMOIIBIO aMIIEPMETPA U BOJIBTMETPA.
N3mepenne padoThl 1 MOLTHOCTH 3JIEKTPUYECKOTO TOKA.

M3yyenue Monenu JIeKTPOABUTATEIIS.

COopka 3JIeKTpOMarHiTa 1 UCTIbITAHUE €ro JEHCTBUS.

CgeroBble siBjeHud (13 1)
CBer — onekTpoMarHuTHas BosiHa. Ckopocth  cBera. VICTOYHMKM — CBeTa.

[IpssmonuHeHOEe pacpOCTPAHEHUE CBETA.

10.
11.

3aK0oH TPSMOJIMHEMHOTO PpACIpPOCTPAHEHHE CBETa. 3aKOH OTpakeHusi cBera. Ilmockoe
3epkayio. 3akoH mpenomiieHus cBeTa. JInH3bl. DOKYCHOE PacCTOSIHHE W ONTHYECKasl Cujia
auH3bl.  M300pakeHue mpenMera B 3epkaie U JuH3e. Onmuueckue npubopbi.
JlaGopaTopHble padoThl: (C UCMOJIB30BAaHUEM CPEICTB 00yueHHS M BocnuTaHus l{eHTpa
«Touka poctay)
N3ydueHnne 3aKOHOB OTPaKECHUSI CBETA.
Habmronenue siBiieHus IpeIoMIICHUsI CBETA.

12. ITonydenue n300pakeHUi ¢ TOMOIIBIO COOMPAIOIIEH JIMH3BI.

9 kJacc
(102 gaca, 3 yaca B He/IeJII0)

3aKoHbI B3aUMOEICTBUS U ABUKeHHsI TeJl (34 4)

Mexanudeckoe ABIKEeHHE. MaTepuanbHas TOYKa Kak MOJElbh (U3HUYECKOro Tea..
OTHOCUTENBHOCTh MEXAHUYECKOTO JIBM>KeHUsI. CucTeMa OTCYeTa.

du3nyeckre BEIMYUHBI, HEOOXOIUMBIC NJIsi OMUCAHUS JBUKCHUS W B3aUMOCBS3b
MEXIy HUMH (IIyTh, TMEpPEMENICHUE, CKOPOCTh, YCKOPEHHUE, BpEMS JIBXKCHUS).
PaBHOMEpPHOE UM PpPaBHOYCKOPEHHOE MPAMOJMHEUHOE JBWXKEHHE. PaBHOyCKOpeHHOE
MPSIMOJIMHEWHOE IBMYKEHUE: MTHOBEHHASI CKOPOCTh, YCKOPEHUE, IEPEMELICHHUE.
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['paduku 3aBUCUMOCTH KHHEMATUYECKUX BEJIMUYUH OT BPEMEHU MPU PAaBHOMEPHOM U
PaBHOYCKOPEHHOM JIBUKEHHH.

ITepBeiii 3akoH HerloToHa u uHepuus. MHepuuanbHble cucteMbl oTcyera. Cura.
Ennnunel cunel. Bropon 3akoH Hetotona. Tpetuit 3akoH HeroToHa.

Cobomnoe mamenue. Cuna  TsSOKeCTH. 3aKOH  BCEMHUPHOTO — TATOTEHUS.
N cKycCTBEHHBIE CITYTHUKUA 3€MJIH.

Cuna ynpyroctu. Cuna TpeHus .PaBHOMepHOE JBMXKEHUE TT0 OKPY>KHOCTH. My IibC.
3aKOH COXpaHEHUs UMITYJIbca. PeakTUBHOE JIBUKEHHE.
JlaGopaTopHble padoThbI: (C UCIMOJIB30BaHUEM CPEACTB OOYUYECHHUS U BOCIIMTAHUS
[lentpa «Touka pocta)
1. UccnenoBanue paBHOYCKOPEHHOTO ABMKEHHUS 0€3 Ha4aIbHON CKOPOCTH.
2. N3aMepenne yckopeHus: CBOOOAHOTO MaICHHUS.

Mexanndeckue Kojie0aHnsi M BOJHBIL. 3BYK (16 1)

Mexanuueckue  koneOanus. Ilepumon, yacrora, aMIuTyna  KosjeOaHMIA.
KonebarensHoe asmxenue. Konebanus rpysa Ha npykune. CBoOO HbIE KOJICOaHUSI.

[IpeBparnienue sHepruu npu KosiebaHusx. 3aryxaromue kojebanusi. BeiHyX1eHHbIC
KOJIeOaHus.

MexaHnueckue BOJIHBI B OJHOPOJHBIX cpenax. [nuHa BoiaHbl. CBSA3b MJIMHBI BOJTHBI
CO CKOPOCTBIO €€ pacIpOCTPAHECHUS U IIEPUOIOM.

3BYK KaK MEXaHUYECKas BOJIHA. [ POMKOCTb M BBICOTA TOHA 3BYKa. DXO.

JlabopaTtopHbie padoThl: (C UCIOJIB30BAaHUEM CPEICTB OOydeHusl U BocnuTaHusi LleHtpa
«Touka poctay)

3. UccnenoBanue 3aBUCHMOCTH TMEPUOJIa U YaCTOTHI CBOOOJTHBIX KOJIGOAHUN MAasTHHKA OT
€ro JJINHBI.

DJIEKTPOMATHUTHOE T10J1e (25 1)

Onektpuzaius (usmdyeckux Ten. BiaumonelicTBue 3apsikeHHBIX Ten. J[Ba poaa
SJIEKTPUYECKUX  3apsAoB. JIeIMMOCTh  BJIEKTPUYECKOTO  3apsiga.  DJIEMEHTapHBIN
BJIEKTPUUYECKUI 3aps/I.

MaruautHoe nose. MHAYyKIMs MarHuTHOTO 1ojisl. MarHuTHOE MOJIe KaTyIIKU C TOKOM.
OnbiT Opcrena. MarHutHoe mMoOJIE TOCTOSIHHBIX MAarHuToB. HampaBneHwe Toka U
HampaBJICHUE JMHUNW ero MarHutHoro moss. IlpaBuiio OypaBumka. OOHapykeHUe
MarHuTHOTO noJist. [IpaBuiio JieBOM pyKH.

I'enepaTop nepemenHoro Toka Cuna Ammnepa u cuina JlopeHna. 1eKTpoaBUTATEb.
[IpeoOpa3zoBanne HHEPruu B IJIEKTpPOreHEpaTopax. OJIEKTPOMATHUTHBIC KOJICOAHUS.
Konebarenbubiii  koHTYp. Onekrporenepatop. Ilepemennsiii Tok. Tpanchopmatop.
[lepenaya BIEKTPUYECKON JHEPrUM HA PACCTOSTHUE. DJIEKTPOMArHUTHBIE BOJIHBI U UX
cBoiicTBa. [IpMHIMOBI paaMOCBSI3M W TENEBUJICHMS. BIMsHUE BIEKTPOMAarHUTHBIX
W3JIy4YEHUN Ha )KUBBIC OPTaHU3MBI.

CBer — onekTpoMarHuTHas BosiHa. Ckopocth  cBera. VICTOYHUMKM — CBeTa.
[IpsamonuHeHOe pacipOCTPaHEHUE CBETA.
3aKOH MPSIMOJIMHEWMHOTO PacHpOCTPAHEHUE CBETa. 3aKOH OTpakeHus cBera. llmockoe
3epKayo. 3aKoH npesniomiieHus cBeta. JIna3pl. DOKyCHOE paccTosiHUE W ONTHYECKasl cuia
nuH3bl. 300pakeHne npeaMeTa B 3epkaie u JInH3e. Onmuueckue npubopul.
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JlabopaTtopHbie padoThl: (C HCIOIB30BAHUEM CPEACTB OOY4YEHUS UM BOCHUTAHUS
[lentpa «Touka poctay)

4 .V3yueHue SIBIEHUS dJIEKTPOMATHUTHOW UHAYKIUU.
Crtpoenne aroma u aToMHOro0 sigpa (18 1)

Crpoenne aromoB. Ilmanerapnas wmopaenb aroma. PagmoakTHBHOCTh — Kak
CBHUJICTEIILCTBO CJIOKHOTO CTpPOEHHS aTOMOB. KBaHTOBBIM XapakTep TMOIJIOLICHUS U
WCITyCKAaHUs CBETa aTOMaMu. JINHENYaThIe CIIEKTPHI.

OmnsiTel Pesepdopra.

CocraB atomHoro sapa. IIpoToH, HEWTPOH M BJEKTPOH. 3aKOH OWHINTEWHA O
IPOMOPLIMOHAIBHOCTH Macchl M 3HEpruu. [ledekT macc m 3Heprus CBsI3M aTOMHBIX SJIEP.
PamnoaktuBHOCTh. [lepuon momypacmana. Anbda-uznyuyeHue. bera-uzmydenue. ['amma-
uznmydyenue. SAnepueie peakiuu. HMcrounuku sHeprun CoyiHHa u 3Be3l.  SnepHas
DHEPreTrKa. JKOJIOTHYeCKre MpoOaeMbl padOThl aTOMHBIX AJIEKTpOCcTaHUUU. Jlo3umerpusl.
BnusiHue paguoakTUBHBIX U3TyUYE€HHI Ha )KUBBIE OPTaHU3MBI.

MeTopl HaOJIOIEHUS M pErHCTpallK YacTHIL B siiepHO ¢usuke. Jlo3umerpusi.

JlaGopaTopHble padoThl: (C HCHOIB30BAaHUEM CPEACTB OOYUYEHUS M BOCIMTAHUS
[{enTpa «Touka pocTta)

5. U3ydeHue aeneHus siapa atoMa ypaHa 1o ¢pororpaduu TpEeKOB.

6. 3ydeHune TpeKOoB 3apsyKEHHBIX YACTHI] I10 TOTOBBIM (hoTOrpadusiM.

Crpoenue u 3Bosronus Beesiennoi (5 yac)

['eoueHTpuyeckass M TeIMOLUEHTPUYECKass CHCTeMbl Mupa. Dusznueckas Npupoaa
HeOecHbix Ten ConHeuyHoil cucteMsl. [Ipoucxoxnenne ComHeuHoit cucrembl. Ouzndeckas
npupona Conxuna u 3Be3n. Crtpoenme Bceenennoun. OBomtonmsi Bcemennou. I'mmoresa
boubiioro B3peIBa.

JleMoHcTpanuu: (C HUCIONBb30BAHUEM CpPEICTB oOydeHus W BocnuTaHus Llentpa
«Touka pocray)

AcTpoHOMHUYECKHE HAOTIOICHNS.

3HAKOMCTBO C CO3BE3AMSIMU U HAOJIO/IEHUE CYTOUHOTO BpaIeHHs 3BE€3IHOT0 Heda.

Habmonenue npwxenus Jlynsl, CoHIA U TJIaHET OTHOCUTEIBHO 3BE3/.
IloBTOpeHue 4 yaca

LIKOJIbHBIN YPOK
OaHUM U3 MPUOPUTETHBIX HAIlpaBiIeHUN BocnuTaTeIbHOM paboThl mKoasl MAOY CIH Ne 2
r. MuxaitnoBcka OpraHu3ainus LIKOJILHOrO ypoka. Peanuzanus BOCIIUTATEIIBHOTO
MOTEHIHAJIA ypOKa MIPEANOJIAraeT () (13%0110% NEATENBHOCTD.
Buabi 1 popmbl 1eATEILHOCTH:

- YCTaHOBJICHUE JOBEPHUTEIIbHBIX OTHOLICHUM MEXAY YUYUTEIIEM U €ro YYCHHKAMH,
CHOCOOCTBYIOLIUX MO3UTUBHOMY BOCHPHUSATHIO YUAIIUMUCS TpeOOBAaHUI U MPOCHO yuuTes,
MPUBJICUCHUIO UX BHUMaHUA K OOCY)XIaeMoil Ha ypoke MH(pOpMaluu, aKTUBH3AIUU HX
MMO3HABATEIbHOM JICITECIBHOCTH; |

- MPUBJICYCHUE BHHUMAaHUS IIKOJBbHHKOB K IIEHHOCTHOMY AacCHEKTy H3y4aeMbIX Ha
ypOKax SIBJICHUW, OpraHu3alus uX padboThl C MOJYy4YaeMON Ha YpOKE COLMAIIbHO 3HAYUMOMN
uHpopmalmel — MHUIUUPOBAHUE €€ OOCYXKIEHHs, BbICKA3bIBAaHUS Y4YalIUMHUCS CBOETO

MHEHUS T10 €€ TIOBOJTY, BBIPAOOTKH CBOETO K HEM OTHOIICHHUS;
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- [pPUMEHEHHE Ha YPOKE UHTEPAKTUBHBIX (opM  paboOThl  ydaluxcs:
WHTEJUICKTYaJbHBIX UTp, CTUMYJIUPYIOIIUX TMO3HABATEIbHYI0 MOTHBAIIMIO IIKOJHHUKOB,
JTUAAKTUYECKOTO TeaTpa, Ie MOJyUYeHHbIEC HA YPOKE 3HaHUSI OOBITPHIBAIOTCS B TeaTPaIbHBIX
MOCTAaHOBKAX; JIMCKYCCHUM, KOTOpbIE MAIOT Yy4YallUMCS BO3MOXHOCTH MPUOOPECTH OIBIT
BEJICHHUSI KOHCTPYKTHBHOIO AMAJIOra; TPYMIOBOM paboThl win paboThl B Mapax, KOTOPHIE
ydaT MIKOJFHUKOB KOMaHIHOM paboTe M B3aUMOJICHCTBHUIO C APYTUMHU JETHMH;

- opraHuzanus InedcTBa MOTHBUPOBAHHBIX M JPYAMPOBAHHBIX YYAIIMXCS HaJ HUX
HEYCMEBAIOIIMMU OJHOKJIACCHUKAMHU, JAIOUIEro MIKOJIbHUKAM COLMAIBbHO 3HAYUMBIN OIBIT
COTPYAHUYECTBA U B3aUMHOMN TTOMOIIIH;

- UHUIMUPOBAHUE U TOJCP’KKA UCCIENOBATENbCKON NIEITEIbHOCTH IIKOJIBHUKOB B
paMKax peaqu3alii UMU UHAUBUAYAJIBHBIX W TPYIIOBBIX UCCIEN0BATEIBCKUX MPOEKTOB,
YTO JACT IIKOJBbHHUKAM BO3MOKHOCTh NMPUOOPECTH HABBIK CAMOCTOSITENIBHOIO PELICHUS
TEOPETUYECKON MpOOJEeMbl, HABBIK T'€HEpUPOBaHUS U O(OPMIIEHHUS COOCTBEHHBIX HJIEH,
HABBIK YB&)KMTEJIbHOTO OTHOIICHMS K YyXUM HIesiM, 0(DOPMIICHHBIM B paboTax ApPYyTrHX
UCCIIeI0BaTENEH, HaBBIK My OJIMYHOTO BBICTYTLICHUS nepen ay IMTOPUEH,
apryMEHTHUPOBAHUS U OTCTAUBAHUS CBOEU TOUKH 3PEHUSI.

Peann3zanusi IKOJBHBIMU NEAArOTaMHi BOCIIUTATEIBHOTO MOTEHIIMAJIA YPOKA MPEANOIaraetT
clenyrouee:

— CIIEUMAaJIbHO pa3pabOTaHHbIE 3aHATHS, TeMaTuueckue ypoku ( Jlens 6e3onacHocty , JleHb
rpaMoTHOCTH, JleHb 3710poBbs, Jlenb Hayku, JleHb skonorum, JleHb mpodopueHTanuu,
Enuneiit nens npodunaktuku, Jlens mos3uu, JleHb 3aliuThl JeTei) ¢ IEIbl0 peaau3aiuu
BOCIHUTATEIbHBIX BO3MOYKHOCTEN COJIEpKaHUsl yUeOHOT 0 IpeaMeTa.

— YPOKH, 3aHSATHSI-3KCKYpCHUH, KOTOpPbIE PaCHUIMPSAIOT 00pa3oBaTeIbHOE MPOCTPAHCTBO
peaMeTa, BOCIUTHIBAIOT JHO00Bb K MPEKPACHOMY, K MPUPOJIE, K POTHOMY TOPOY;

— UHTEPAKTUBHBIN (popMaT 3aHATUM, KOTOPHIN CITOCOOCTBYET YHPEKTUBHOMY 3aKp CTIIICHUIO
TEM ypOKa;

— noOyxAeHre O0ydJarIMuXcs COOJII0aTh Ha YPOKE OOLIENPHUHITHIE HOPMbI MOBEIACHUS,
npaBuia OOIIEHHS CO BCEMU Y4YaCTHUKaMu OOpa30BaTEIbHOrO MPOLECCa, MPUHLIUIIBI
y4eOHOW JUCUUIUIMHBI W CaMOOpraHM3allMM 4Yepe3 3HAKOMCTBO M B IOCJEIYIOIIEM
coomoaenne «lIpaBuil BHYTpEHHEro pacropsaka OOy4aroUIMXcs», B3aMOKOHTPOJIb U
CaMOKOHTPOJIb 00YyYaroNINXCs;

— MPUBJICYEHUE BHUMAHUS IIKOJBHUKOB K IIEHHOCTHOMY aCMEKTy M3y4aeMbIX Ha YPOKax
SBJICHUA 4Yepe3 CO3JaHuE CHEUAIbHBIX TEMAaTHUYECKUX IPOEKTOB, PACCUYUTAHHBIX Ha
COTPYAHUYECTBO

— MHULUAPOBAHUE 0OCYKIEHUS, BHICKA3bIBAHUS YUAIIMMHUCS CBOETO MHEHHUS 110 €€ MOBO/LY,
BBIPa0OTKH CBOETO K HE OTHOILICHUS, pa3BUTHE YMEHHSI COBEPILIATh MPaBUIIbHBIN BHIOOD;

— OpraHm3aliysi NpeAMETHBIX 00pa30BaTEIbHBIX COOBITHI (ITPOBEIEHUE MPEAMETHBIX JEKa)
Ui OOy4YaloIIMXCsl C UENbI0 Pa3BUTHsS MO3HABATENbHOM M TBOPYECKOM aKTHBHOCTH,
WHULMATUBHOCTH B pa3JIMYHBIX cdepax NPeAMETHOW JeATEIbHOCTH, PACKPBITHS
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TBOPYECKUX CHOCOOHOCTEHN 00y4YaroIuXcsi ¢ pa3HbIMH 00pa30BaATEIbHBIMU MOTPEOHOCTAMHU
Y UHAUBUIYAJIBHBIMU BO3MOXHOCTSIMU;

— NIpoBeJEHUE YYEOHBbIX (OJUMIMA/bI, 3aHUMATENIbHbIE YPOKM W MATUMUHYTKH, YPOK
JIeI0Basi Urpa, YPOK — IyTEHIECTBUE, YPOK MAaCTEP-KJIAacC, YPOK-UCCIEIOBAHUE U Ap.) U
y4eOHO-pa3BICKATENbHBIX MEPONPHUATHI (KOHKYpC, WUIpa, BUKTOPUHBI, JHUTEpaTypHas
KOMITO3HIIMSI, KOHKYPC T'a3eT U PUCYHKOB, SKCKYpPCHS U Ip.);

— YCTAaHOBJICHHE JOBEPUTEIBHBIX OTHOIICHUM MEXAY YUYWUTEIEM M €ro y4YeHUKAMH,
CIOCOOCTBYIOIUX MO3UTUBHOMY BOCIIPUSITHIO YUaIlUMUCS TPeOOBaHUM U MPOCHO yUUTEINs
yepes3 JKUBOM JUAJIOT, IPUBJICUEHUE X BHUMAHUS K 00CYKIaeMOi Ha ypoke UHPOpMaIHH,
AaKTUBM3ALMI0O UX IO3HABATEIBHON IEATEIBHOCTH YEpe3 MCIOJIb30BAaHUE 3aHUMATEIIbHBIX
AJIIEMEHTOB, UCTOPUH U3 JKMU3HU COBPEMEHHUKOB;

— ucnonb3oBanne MKT © OuCTaHIMOHHBIX 0Opa30BAaTENIbHBIX TEXHOJOTUMH O00y4YeHus,
00€eCreunBaOIINX COBPEMEHHBIE AKTUBHOCTU OOydYarommxcs (IporpaMMbI-TPEHAKEPHI,
TECTBI, 3a4€Thl B DJICKTPOHHBIX INPUIIOKEHUAX, MYJIbTUMEINUHBIEC MPE3ECHTAINNA, HAYYHO-
HOIYJISIpHBIE Tiepefadd, (PuiabMbl, OOyyaroulue CaiThl, YPOKHU OHJIAMH, BHUIEOJIEKIIHH,
OHJIAaTH-KOH(EPEHUH U JIp.) ;

— WCIOJIb30BaHNE BOCIIUTATEIbHBIX BO3MOKHOCTEN COZlepaHUs yUeOHOr 0 IpeIMeTa yepes
JEMOHCTPALHIO JIETSM IIPUMEPOB OTBETCTBEHHOIO, TPAYXKAAHCKOTO MOBEACHUS, NPOSBICHUS
YEJIOBEKOJIIOOHS U JOOPOCEPACHHOCTH, NIEPEBOJ COJIEPKAHMSI C YPOBHS 3HAHUW HA YPOBEHb
JMYHOCTHBIX CMBICJIOB, BOCIPUATHE LIEHHOCTEN Yepe3 MoA00p COOTBETCTBYIOIINX TEKCTOB
JUI YTeHMs], 3a/a4 JUIsl pelleHHs], MPOOJIEMHBIX CUTyallMi Juisi 0OCYXJIEHHs B KJacce,
aHaJlu3 TMOCTYNKOB JIIOJIEH, MCTOpUN Cyae0, KOMMEHTapuuh K HIPOUCXOASIIMM B MHpE
COOBITHSIM;

— NPUMEHEHHUE Ha YpOKE MHTEPAKTUBHBIX (OpM paOOTHI yUaIIMXCS: WHTEIUIEKTyallbHbIX
UTpP, CTUMYJINPYIOIINX MTO3HABATEIBbHYIO MOTUBALIMIO NIKOJIBHUKOB

— HCIOJb30BAHUE BU3YaJbHBIX 00pa30B (IPEIMETHO-ICTETUYECKON Cpelbl, HarJsaHas
aruTauys IKOJIBHBIX CTEHIIOB, MPEIMETHON HANPABIEHHOCTH, COBMECTHO MPOU3BOJMMBIE
BUJICOPOJIMKHU IO TEMaM ypOKa);

— BKJIIOYEHHME B YPOK WUIPOBBIX MPOLELYP, KOTOPBIE MOMOTAIOT MOAJEPKATh MOTHUBALUIO
JeTeN K IOJYyYECHUIO 3HAHWM, HAJTA)KUBAHUIO ITO3UTUBHBIX MEKIMYHOCTHBIX OTHOILIECHHUU B
KJlacce, IMOMOTalOT YCTAHOBJIECHUIO JIOOpOXKENIaTeabHOM aTMoc(epbl BO BpeMs Ypoka
(COTpyTHUYECTBO, MOOLIPEHKE, AOBEpUE, MOPYUEHHE BAKHOTO JI€a, CO3/IaHUE CUTYyaluu
ycrexa);

— OpraHM3anus KyparopcTBa MOTHBHPOBAHHBIX M 3PYJIUPOBAHHBIX OOYYAIOIIMXCS HAJl UX
HEYCIIEBAIOIMMH OJHOKJIIACCHUKAMU, JAIOLIET0 IIKOJIbHUKAM COLMAIBHO 3HAYUMBIN OIIBIT
COTPYIHHAYECTBA U B3aUMHOM ITOMOIIIY;

— ucnosb3oBaHue TexHonoruu «lloprdonno», ¢ Uenbl0 pPa3BUTUS CAMOCTOSITEIbHOCTH,
pedaekcu U CaMOOLEHKH, MIAaHUPOBAHUS JEATEIbHOCTH, BUACHUS MPABUIHLHOTO BEKTOPA
JUTSL TalTbHEUIIEro pa3BUTHSI CIIOCOOHOCTEH.
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— MOJJEPKKA MCCIIEA0BATENBCKOMN NEATEIBHOCTH IIKOJBHUKOB B PAMKAX Peaju3alii UMH
WHUBUYJIBHBIX U IPYIIIOBBIX HCCIEA0BATEIBCKUX IIPOEKTOB, YTO AACT IIKOJbHUKAM
BO3MO>KHOCTb IPUOOPECTHU HABBIK CAMOCTOSITEIBHOTO PELIECHHS TEOPETUIECKON ITPOOIIEMBI,
HaBbIK TE€HEPUPOBAHUS U OPOPMIICHHUS COOCTBEHHBIX UACH, HABBIK YBAKUTEIBHOTO
OTHOIICHHUSA K UY>KUM HAeIM, O(pOPMIICHHBIM B paboTax APYTHX UCCIEI0BaTeNeH, HABBIK
myOJIMYHOTO BBICTYIUICHUS TIepe]] Ay AUTOPHUEH, apryMEHTUPOBAHUSI U OTCTaWBaHUS CBOCH
TOYKH 3peHus (yJacTue B KOHKYpCaX, BbICTABKaX, COPEBHOBAHUAX, HAYYHO-TIPAKTHYECKUX
KOH(pepeHIUAX, popyMax, aBTOPCKUE IMyOJIMKALIMY B U3/IaHUSAX BBIIIE IIKOJIBHOTO YPOBHS,
aBTOPCKUE IPOEKTHI, N300peTEHNs, MOTyYUBIINE OOLUIECTBEHHOE 0100pEHHE, YCIEIIHOE
IPOXOXKICHNE COLMATbHON U MPOPECCUOHATBHON IPAKTUKH), TPEICTaBICHUE PE3YIbTATOB
pabotsl Ha HIIK.

HenpepbIBHBIN TOMCK TPUEMOB B (POPM B3aMMOJICUCTBHS MIEAATOTOB U 00yYarOIMXCcsl Ha
y4eOHOM 3aHSTHH MMO3BOJIIET TPUOOPETEHHBIM 3HAHUSM, OTHOLIEHHUSM U OTBITY IEPEUTH B
COLMAJIbHO 3HAYMMBIE BUbI CAMOCTOSITENBHON AESATEIbHOCTH

IHPUMEPHBIE TEMbI TIPOEKTOB

7 Kiace

«Dusznveckue npubOpbl BOKPYT Hacy, «Du3nUecKue SBICHHS B XYI0>KECTBEHHBIX
npousBeneHusix (A. C. [lymxkuna, M. FO. JlepmonToBa, E. H. HocoBa, H. A. Hekpacosa)y,
«HoOeneBckue naypearsl B 00J1aCTU (HU3UKN»;

«3apoxkeHUuE U Pa3BUTUE HAYUHBIX B3IVISOB O CTPOECHUU BellecTBay, «Juddyzus
BOKPYT Hac», «Y AMBUTEJIbHbBIC CBOMCTBA BOJIbI»;

«Mnepuusa B xu3HM 4enoBeka», «IlMOTHOCTH BemecTB Ha 3emile W IUIAHETAX
ConHeuHoit cuctembl», «Chlia B HAlUX pykax», «Be3necyiiee Tpenuey;

«Taitubl naBnenus», «Hyxna nu 3emie atMmocdepay, «3adyeM HYXKHO H3MEPSThH
JaBjieHue», « BeiTankuBaromas cuinay;

«Ppyaru B OBITY M KMBOHM mpupoae», «JlaiTe MHE TOYKY ONOpbI, U S MOJHUMY
3eMITIo».

8 kiacc

«TemmoemkocTs BemiecTB, win Kak cBaputh A0 B OyMaXHOW KacTproyiey,
«Hecropaemass Oymaxkka, unu HarpeBanue B OrHe MeIHON MPOBOJIOKH, OOMOTaHHOM
OyMakHOM ToJIOCKOM», «TermoBele ABUraTenu, win MccienoBaHue NMPUHIIMAIIA JTCHCTBUS
TEIUIOBOM MaIllMHBl HAa MPUMEPE ONbiTa C AHWIMHOM K BOJOW B CTakaHey», «Buubl
Terionepeaayn B ObITY M TEXHUKE (aBHAIlUMU, KOCMOCE, MeauliuHe)», «Ilouemy oHO Bce
anekTpusyercs, uinu McciaenoBanue sBICHUN JICKTPU3ALINH TE;

«IToueMy oHO Bce anekTpusyercs, win VcciaenoBanue sIBICHUN 3IEKTPU3ALUN TE»,
«DNEKTPpUUECKOE TOJIe KOHAeHcaTopa, wuin KoHaeHcaTOp M MIapUK OT HACTOJBHOTO
TEHHHUCAa B TMPOCTPAHCTBE MEXAy IUIAaCTUHAMHU KOHJEHcaTopay», «M3rorosieHue
KOHJIEHCATOpa», «DIEKTpUYECKUN BeTep», «CBerdmmecs cioBay, «l albBaHUYECKUI
anemeHT», «CTpoeHue atoma, win OneIT Pezepdopaar;

«ITocrossHHBIC MarHuThHI, WM BoameOHas OaHka», «JlelicTBME MArHUTHOTO IIOJIS
3eMuii Ha TIPOBOJTHUK C TOKOM (OTIBIT C TIOJIOCKAMU METAJUTMUECKOU (DOITBIH)»;
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«Pacrmipoctpanenue cBera, uiad M3rotomieHue KaMepbl-OOCKYpbD», «MHUMBIN
PEHTIEHOBCKUM CHUMOK, WJK L{pITIIEHOK B AMLIE».

9 kaacce

«DKCMEPUMEHTAIBHOE MOATBEPKICHUE CIPABEIIUBOCTH YCJIOBUA KPUBOJUHEHHOIO
JIBWXEHUS TeID», «ICTOpHUs pa3BUTHUSI UCKYCCTBEHHBIX CITYyTHUKOB 3€MJIA U PEIIAEMBIE C UX
MOMOIIIbIO HAYYHO-UCCIIEA0BATEIBCKUE 3a0aUn»;

«OrmpeneneHne KavyeCTBEHHOW 3aBUCHUMOCTH TMepuoja KoyieOaHUil MpYy>KUHHOTO
MasiTHUKa OT MacChl Tpy3a M JKECTKOCTU MPYXKUHB, «OnpenesieHne KauyeCTBEHHOMN
3aBUCUMOCTH TIepuoAa KOJeOaHWH HUTSHOTO(MaTeMaTUYECKOT0) MAasSTHHKA OT BEJTMYHUHBI
YCKOPEHHSI CBOOOTHOTO TAJCHUs», «YIbTPa3ByK M WH(GPa3BYyK B MPUPOJEC, TEXHUKE WU
MEIUIITHEY;

«Pa3BuTHE CpencTB U crocoOoB mepenadyun MHPoOpMaIUd Ha JAICKUE PACCTOSHUS C
JPEBHUX BPEMEH U J0 HAIIMX JTHEW», «MeTo/ CIEeKTpalIbHOr0 aHaJIN3a U €ro MPUMEHEHHE B
HayKe U TEXHUKEY;

«HeratuBHoe BoO3jciicTBHE paauanuu (MOHU3UPYIOIMIMX H3IYUYCHHH) Ha >KUBBIC
OpPTraHU3MBbl U CITIOCOOBI 3aIUTHI OT HEeY;

«EcTecTBEHHBIC CIyTHMKHU IUIAHET 3€MHON Tpynmb», «ECTeCTBEHHBIE CIyTHUKH
IJIAHET-TUTAHTOBY.

Bo3Mo)kHBIE (OpPMBI  BBHIMIOJTHCHHS: JOKJIAJ (CONMPOBOXKIAEMBIA TIPe3CHTAINEH ),
KOMIIBIOTEpHAs aHuMalus, Tabnuna, pedepar, kpoccBopi, (HoTroanb00M, HU3rOTOBICHHE
MOJIEIM, MakKeTa, MPHUCIOCOOJICHUs, TMOJATOTOBKA  POJICBOM  WUIPbl, BUKTOPHUHBI,
JIEMOHCTpAIIUsI OTBITOB.
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TEMATHYECKOE INIAHUPOBAHUWE

7 kaacc (68 yacoB — 34 yu.Hen)

TemaTnuecko Bocnurareibn OcHoOBHBIE BH/IbI Y4eOHOM /1eSITeIbHOCTH YYALMXCS
e JIeMeHTbl MUHUMAJILHOT'0 blif moTeHuHan | [IpenMeTHBIC ACHCTBUS MeranpeameTHble pe3yabTaThl
IJIAHUPOBAaH coJep:KaHus 00pa3oBaHuUs ypoka [To3naBarensusl | Perynstus | KommyHukar
ne Monys e VY] Heie YYJ| | uBHble VY]]
IIKOJIbHBIH
YPOK
®uzuka M | Pusuka — Hayka o npupoze. | JeHp [TpuBoauTE TIpEMEPHI (pU3MUYECKOTO | AHATU3UPOBATH, IInanu | OtcrauBas
usmuCCKIe dusnyeckue SIBJICHUS, | TPAMOTHOCTH | T€JIa, SIBJICHUS, pa3nyaTh BEILECTBO | CPABHUBATB, poBarb CBOIO TOYKY
BEIIECTBO,  TEJIO,  MaTepus. U TEO. KJIacCU(UITUPOB | CBOIO 3peHus,
MeTOAbI @usnyeckue cBoictBa  Tein. | [IpoBeneHune Onpenenuth LEHY JA€JICHUS W I0- | aThb M 0000IIaTh | MHIUBUAY | IPUBOIUTH
— OcCHOBHbIE METOJbl H3YYEHMS], | OTKPBITHIX IPELIHOCTb. U3Yy4YECHHbIE QJIbHYIO apryMeHTHI,
UX pa3iIuyue. YPOKOB Onpenensatb 00BbEM JKHUIKOCTH C | HOHATHUS o0pazoBaT | HOATBEpXKIast
NPUPOABI [Tonsitue 0 buzngeckoit MIOMOIIbIO MEH3YPKH. €JIbHYIO ux (hakramu
(4 uaca) BEJIMYHHE. Me:xyHaponHas TPacKTOpH
cucrema eaunuu. lIpocreimue 10.
u3MepuTenbHble puoopsl. Llena
JeJieHnss  1Kanbl  mnpubopa.
Haxoxnenne MOTPEIIHOCTH
U3MEPEHMUS. CoBpeMeHHbIe
NOCTHMXKEHUs  Hayku.  Pounb
GU3MKM M  yYEHBIX Haleu
CTpaHBbI B pa3BUTHH
TEXHUYECKOT O mporpecca.
Bnusiane TEXHOJIOTMYECKHUX
IIPOLIECCOB  HA  OKPYXKAIOILIYIO
cpeny.
IlepBonaua | IIpencraBiennss o crpoenun | /leHp [IpuBoguTe  TpHUMEpBI,  JTOKA3bI- IIpoexTnpos Brinsu YmMmets
JIbHbIE BELIECTBA. OmnbITh, | 6€30MaCHOCTH | BAlOIIME CYIIECTBOBAHUE MOJIEKYII; | aHHE U ratb IIPU3HABaTh
CBEJCHHMS 0 | NOATBEP)KJAKOIINAE, YTO  BCE ONpEeneATh COCTaB MOJIEKYJI; | IPOBEJICHUE BEpCUU OLIMOOYHOCT
CTPOCHHUH BElIECTBA COCTOSIT u3 | [IpoBenenune pelaTh KaueCTBEHHBIE 3a/jauu Ha 1-e | HabmoaeHus pemeHnus | b CBOETO
BellecTBa OTIENbHBIX 4YacTull. MoJekyna | OTKpPBITBIX nosioskenne MKT. IIPUPOJIHBIX npoOJIeMbl | MHEHHS
(4 yaca) — Mepyanmas YPOKOB Onpenenars pa3Mep MaJIoro Tena. SIBJIEHUM C , (ecn OHO
yacTula BeniectBa. Pa3mepsl Pemate KayecTBEHHBIE 3a/laud  Ha | UCIOJIb30BAaHUE | OCO3HABAT | TAKOBO) u




TemaTuyecko BocniurarensH OcHOBHBbIE BH/IbI Y4eOHOH 1eTeJbHOCTH Y4aLIHXCs
e JJ1eMeHTHl MUHIMAJIBLHOTO blii moTeHuMan | [IpenMeTHbIe AeiCTBHS MertarpeIMeTHbIE Pe3yIIbTATHI
NJIaHHPOBAH cojiep:kanus 06pasoBaHus Ypoka [ToznaBatenbHbl | Perynstus | KommyHukar
ue Moxyas e YV upie YVJI | uBHble VY]
IIKOJIbHBIN
YPOK
MOJIEKYII. Huddyzus B nanHoe nosoxkenne MKT; noka- | M HEOOXOIUMBIX | b KOPPEKTHPOB
KHUAKOCTAX, Ta3aX U TBEPAbIX 3bIBaTh JIBUJKEHUE MOJIEKYJ; JKCIIe- | U3MEPUTENIbHBIX | KOHEUHBIH | aTb €ro.
Tenax. Cas3p CKOPOCTH PUMEHTAJIBHO  JIOKa3blBaTh  3aBU- | IPUOOPOB. pe3yJIbTar,
QG dy3un U TeMIepaTypsl Tena. CUMOCTb CcKopocTd auddysum ot BBIOMpATh
Duznyeckui CMBICTI TeMIepaTypbl, OOBACHATh CMayHMBa- u3
B3alMOJICHCTBUS MOJIEKYI. HUE U KalWUISPHbIE SIBICHUS. IpeIokKe
Cy1ecTBoBaHUE CHII B3aMMHOIO Pemenne kauecTBEHHBIX 3a7ad. HHBIX
NPUTSDKEHUS. U OTTAJIKUBAHUS CPEICTB U
MOJIEKYJ1. SIBlIeHHE CMauyMBaHMUS UCKATh
u HECMauMBaHUS Tel. CaMOCTOSIT
ArperarHble COCTOSIHUSA €JIBHO
BemectBa. OcoOeHHOCTH Tpex cpeacTBa
arperaTHbIx COCTOSTHUI JOCTUKEH
BemiecTBa. OOBACHEHHE CBOMCTB usl LeJH.
ra3oB, JKHJKOCTEM M TBEPABIX
T€J1 Ha OCHOBE MOJIEKYJISIPHOTO
CTPOEHHS.

B3aumopneiic | Mexannueckoe aswkenue. | Jlens 310poBbs | [IpuBOAMTE IpUMEPBI Pa3IuIHBIX IIpeacraBnsaTe Briasu YmMmeth
TBHE TEJ OTHOCHTEeIBHOCTE ABWKCHUA. | [IpoBeneHue BUJIOB JIBIKEHUS, MaT€pUaIbHOU uHpOpMaLMIO B | TaTh B3rIIIHYTh Ha
(23 uaca). | Tpaexropus. IlyTe. PaBHOMEpHOE | orippITEIX TOYKH, TI0Ka3bIBATh OTHOCUTEIIb- BUJIE BEpCcUU CUTyalUIO C

Asmxerne.  Ckopocts.  Cpenss | vporop HOCTb JIBHIKEHUS, [IyTH, TPAEKTOPHHU. | KOHCIIEKTOB, pemieHus | HHOM
CKOpPOCTD. HH?p ups. Mueprocts [TpumeHsTh POpPMYIIBI CKOPOCTH, Tab/uL, cXeM, | IpoOJeMbl | HO3UIUK U
ten. Bzaumoneiictsue ten. Macca —
ckanspHas Bemuna. TIIOTHOCT OIUCBIBATH JIBUKEHHE O TpapUKy rpauKoB. , JI0OTOBapuBaT
pemecrsa. CHIA — BOKTOPHAN CKOPOCTH, OIIPENIENISITh CKOPOCTH IO OCO3HAaBaT | bCs c
BeTMunHA. J[BHIKCHHE 1 CHITBL. rpaduKy, CTpOUTh IpayK CKOPOCTH b JTObMU
Cuma Tsokecrn. Cuna yIPYrOCTH. U IBH)KEHUS; IEPEBOIUTH €IMHUIIBI KOHEYHBIN | MHBIX
Cwiia TpeHwus. u3MepeHnus ckopoctu B CU. pe3yJbTart, | MO3ULHUM.

Pemars 3amaun Ha naHHbIE QOP- BbIOUpATh

MYJIBL. u3

Pemars rpaduueckue 3amauu. IpeUIoXKe

CpaBHUBAaTh Macchl TEJ IPU UX HHBIX
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TemaTuuecko BocnurareibH OCHOBHBIE BH/IbI Y4eOHO 1eATEIbHOCTH YIAIUXCSI
e JJ1eMeHTHl MUHIMAJIBLHOTO blii moTeHuMan | [IpenMeTHbIe AeiCTBHS MertarpeIMeTHbIE Pe3yIIbTATHI
NJIaHHPOBAH cojiep:kanus 06pasoBaHus Ypoka [ToznaBatenbHbl | Perynstus | KommyHukar
ue Moxyas e YV upie YVJI | uBHble VY]
IIKOJIbHBIN
YPOK
B3aUMO/ICHCTBHH. Cpe/iCTB U
[TpuBOAUTH TIPUMEPHI TBUKEHUS 110 UCKaTh
WHEPIUH; PelaTh 3a/1a41 10 TeMe. CaMOCTOSIT
OnpenensaTs MIOTHOCTH 10 TAOJUIIE; eJIbHO
NIEPEBOJIUTH €TUHHIIBI TUVIOTHOCTH B cpeacTa
CHh. JIOCTH>KECH
Pemrate 3amaun 1 u 2 ypoBHel Ha usl TICTTH.

pacyer IIOTHOCTH, Macchl, 00beMa;
paboTtaTh ¢ TaOJIMYHBIMU TaHHBIMHU.
PaGoratk ¢ Becamu, MEH3YpKOIl.
[TpoBOIUTH pacueT MIOTHOCTH U
paboTath ¢ TaOIUIIEH TUIOTHOCTH.
3anauu 2 u 3 ypoBHs. [lonab3oBatbes
JTMHAMOMETPOM.

I'paduuecku n3o0paxarb CHUITy U
HAaxOJIUTh PAaBHOJECHCTBYIOLLYIO
HECKOJIBKUX CHII.

N306paxath rpaguuecku cuity
yIPYTOCTH, €€ PacCUUTHIBATD,
U3MEPATh.

['paduuecku n3obOpaxarb CHITy
TSOKECTH M PACCUMTHIBATD €€.
PaznnuaTh Maccy Tena U Bec Tena;
OTIPENIeNATh BEC Tea C IIOMOIIHI0
JUHAMOMETpA, TpapHUeCcKu H30-
OpaxxaTh BecC.

['panynpoBath NpyKUHY U U3MEPSTH
CHITBI TMTHAMOMETPOM.

N300paxkaTh rpaduyecku cuiry
TPEHUSsI, U3MEPSTh CUITY TPCHHUSL.
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TemaTu4ecko BocnurareiabH OcHOBHbIE BH/IbI Y4€0HO# 1esiTeJIbHOCTH YYaluxcs
e JJ1eMeHTHl MUHIMAJIBLHOTO blii moTeHuMan | [IpenMeTHbIe AeiCTBHS MertarpeIMeTHbIE Pe3yIIbTATHI
NJIaHHPOBAH cojiep:kanus 06pasoBaHus Ypoka [ToznaBatenbHbl | Perynstus | KommyHukar
ue Moxyas e YV upie YVJI | uBHble VY]
IIKOJIbHBIN
YpoK
JlaBnenne | [daBienwue. Atmocdepnoe | JIeHb PemraTte kayecTBEeHHBIE 3a4a4H; [IpoBenenue IImann | Yuutecs
TBePAbIX nasnenne. 3akoH Ilackamsi. 3aKkoH | poopHeHTAll | SKCIIEPUMEHT I10 ONPEEIEHHIO OIBITA. poBaTh KPUTHYIHO
TeJ, ApXumesia. Y CnoBus MIaBaHus Tell. | yy JIaBJIeHUs OpycKa. YcranaBnuBaTh | CBOIO OTHOCHUTBCS K
JKIIKoCTeji | Y CIOBUA PABHOBECHS TBEPIOTO PeniaTh Ka4eCTBEHHBIE 3a0a4H; IPUYKMHHO-CJIEN- | MHIUBUIY | CBOEMY
U ra3oB rena Jlenb Hayku MIPOBOAMTD OMBITHI HAa 3aKOH CTBEHHBIC AJIbHYIO MHEHHUIO,
(23 yaca). JleHb [Tackans. CBSI3H. o0Opa3oBar | yMeTh
9KOJIOTHH Pemmath kauecTBEHHBIE 33/1a4H; [TpoBoAUTH €JIbHYIO MpHU3HABaTh
MIPUBOJIUTH TIPUMEPHI IPUMEHCHUS CaMOKOHTpPOJIb. | TPAEKTOPHU | OLIMOOYHOCT
aKBaJlaHTa U TNTyOWHHBIX annapaTtoB. | YMeEHue BblIe- | I0. b CBOETO
Pemate pacuernsie 3amauun 1 u 2 JIATH TJIABHOE. MHEHUSA
YPOBHSI. YMmeTh nenartb
[TpuBOIUTE TPUMEPHI IPAKTHYE- BBIBO/I.
CKOT'O IIPUMEHEHHS COOOIIAIOLTNXCS
COCY/IOB.
[Tonp3oBaTbest GapoMeTpoM-aHe-
POUTIOM.
Pemienne kauecTBEHHBIX 3a]1a4.
ITonb30BaTbCcss MaHOMETPaMHU.
OOBbsicHEHHE TPUYMHBI BO3-
HUKHOBEHUS apXUMETI0BOI CHUJIBI.
Onpeneniats cuiny ApxuMena.
PaGoTa ¢ Tabnmiei;
BBISICHST YCTIOBHSI IIJIaBaHUS TEIl.
JHeprus. Oneprus. Kunetnueckas smeprus. | Jleap 3amutel | Pemats 3agaun 1 u 2 ypoBHSI. YcranaBauBath | JlaBath YMeTh
Padora. Horenupanbaas dHEprust. 3aKoH | jereid Pemate kauecTBEHHBIE 3a/1a4U Ha MIPUIHUHHO- OLICHKY paGorath B
MoutHocth | COXpaHCHHA MEXaHH4eCKOH BHUJIbI U TIPEBPAIICHUS CJIeICTBEHHbIC CBOUM MaJIbIX
(14 wacop). | 2Heprun.  Pabora.  Mommocte. | [IpoBefieHHe | \exanpueckoii sHeprum. CBSI3M. JIMYHOCTH | IPpyIax
Ipocreie MCXAHH3MBI. | OTKPBITBIX N306paxars pervar rpadMIecKy; Vmenue BIM
Koomunen HOAESHOTO | ypokoB ONPEAEIATH IJIEUO CUJIIBI MPOBOJIUTH KauecTBam
JEHCTBUSL. ’
dopMyIHpOBaTh YCIOBHE OTBITHL, JeNlaTh | U 4YepTam
paBHOBECHE pblyara. BBIBO/IBI, Xapakrepa
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TemaTnuecko Bocnurarenbn OcHoBHbIE BH/IbI Y4eGHOI 1eSITeTbHOCTH YHAUINXCS
e JJ1eMeHTHl MUHIMAJIBLHOTO blii moTeHuMan | [IpenMeTHbIe AeiCTBHS MertarpeIMeTHbIE Pe3yIIbTATHI
NJIaHHPOBAH cojiep:kanus 06pasoBaHus Ypoka [ToznaBatenbHbl | Perynstus | KommyHukar
ue Moxyas e YV upie YVJI | uBHble VY]
IIKOJIbHBIN
YPOK
BBINONMHATE ONBIT U IPOBEPUTH yC- 000011aTh.
JIOBHE PaBHOBECHE pblyara. [IpoBOaUTH
[IpuBOANTH IPUMEPHI IOJIE3HOU U CaMOKOHTPOJIb.
3aTpayeHHOU paboTHI.
8 kuacc (68 yacoB — 34 yu.Hen)
TemaTnueck DJ1eMeHTbl MUHUMAJILHOI0 BocnurarebHblii OcHOBHBbIE BUAbI Y4eOHOH JeSITeIbHOCTH YYalIUXCs
o¢ CoaepiKaHusl 06pa303a1m;1 MOTEHIIMAJ YPOKa MeTanpe JIMCTHBIC pe3yﬂ],TaT],1
IIAHUPOBAH [IpenmeTHbIE NEMCTBUS [To3naBarensHbl | Perynsatus | KommyHukar
ne e VV]I uele YVJI | usHble VY]]
«TemsoBbie | TemnoBoe paBHOBecue. | /IeHb YMerb  U3MEHATh  BHyTpeHHIOW | PabGortars ¢ kuu- | ®opmymu | [Tnanupyror
siBjieHus» | Temmnepatypa.  BHyTpeHHss | IpaMOTHOCTH JSHEPrUI0 Teja Pa3IMYHBIMU CIIOCO- | TOM, IMPOBOIUTH | PYIOT o0rmiue
(26 yacoB). | sHeprus. Pa6ora u Oammu. HaOJIOICHUS. MO3HaBaTe | CIIOCOOBI
TemIoneperaya. Bun | lens YMeTh OOBSACHATH pa3NuyHbIe BUIBI | YCTAaHABIMBATH | JIbHYIO paboThL.
teruionepenaud. KonnyecTtBo | 6€30macHOCTH teronepenayn Ha ocHoBe MKT wu | npuunHHO-Cnen- | 1ens, Hcnons3yror
TEIUIOTHI. Ucnapenue u OOBSCHATh TMPUMEHEHUE Pa3JIMYHBIX | CTBEHHBIE COCTaBIISl | aJleKBaTHBIE
KOHJICHCAIIHSI. Kunenue. | JleHb 310poBbs BHJIOB  TEIUIonepeAayr.  YMETh | CBS3H. FOT TUIaH U | SI3BIKOBBIE
Bnaxnocts BO3/yXa. paccUMTHIBATH BHYTPEHHIOK | YMETh MOCJIEN0BA | CPENCTBA JJISt
[InaBnenue u | [IpoBenenne SHEPruI0. YMETh U3MEPATH TEMIIEpa- | UHTEpIpe- TEITBHOCTh | OTOOpaKEeHUS
KpUCTAJUTU3ALIUS. 3aKOH | OTKPBITBIX Typy. TUPOBATh. JNEUCTBUM | CBOMX
COXpaHEHUS SHEpPruu B | YPOKOB PaccunThiBaTh KOJTMYECTBO TEIUIOTHIL. | Y METh B YYyBCTB,
TEIUIOBBIX MTPOLECCAX. YMmeTe  omnpenenaTs  YIAEIBHYIO | IPOBOJAUTH COOTBETCT | MBICIIEH U
[IpeobOpazoBanue TEIIOEMKOCTh TBEPAOTO Tena. AKCIIEPUMEHT. BHH C HEH. | MOOYKJICHUA.
SHEPIUM B TEIJIOBBIX [IpuMeHATh  3aKOH  coXpaHeHHus | YMeTh CraBsT VYuyarcs
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TemaTnueck DJ1eMeHTbl MUHUMAJIBHOTO BocnurareabHbli OcHoBHbIE BH/IbI Y4eGHOI 1eSITeTbHOCTH YHAUINXCS
oe CoAepKaHusA 06pa30BaHI/IH MOTEHIIMAJ YPOKa MeTaHpeIIMeTHBIe pe3yﬂbTaT],1
NJIAHUPOBAH [IpeameTHbIe nEHCTBUSA [To3naBarenbubl | Perynstu | KommyHukar
ne e VV]I ueie VYJI | usnbie YV
MammHax. KIIJ TenmoBoi SHEPIuu. YMmetb MIPUMEHATH | 00001IaTh. y4eOHYIO | apryMEHTHPO
MAaIITUHBI. DKOJIOTHYECKHUE ypaBHEHHE  TeIuioBoro  OayaHca. | OpraHu30BBIBaT | 3a7ady Ha | BaTh CBOIO
po0JIeMbI TEIJI0IHEPTETHKH. OOBbsICHATH arperaTHble COCTOSIHUSA | b M MPOBOAMTH | OCHOBE TOYKY
Bemectsa Ha ocHoBe MKT. CaMOKOHTpPOJIb. | COOTHECEH | 3pECHMS,
[Tonb3oBaTbcs tabnuuaMy, | YMeTh paboTaTh | Us TOTO, CIIOPUTH U
PacCUMTHIBATh KOJIMYECTBO TEIUIOTHI | IO aJITOPUTMY. | UTO yiKe OTCTauBaTh
npu JaHHBIX (Da30BBIX Tepexojax, U3BECTHO | CBOIO
OOBSICHATh TMPOIECCHl HAa OCHOBE u TTO3UIINIO
MKT. [Ilonws3oBaThca TaONHIIAMHU, YCBOEHO, HEBpaXIcOH
OOBSCHATH MPOIIECCHl HA OCHOBE U TOTO, BIM JIJIS
MKT. YMeThb U3MEPSATH " qTO elle OIIIOHEHTOB
paccUHMTHIBaTh BJIAKHOCTH BO3AyXa. HEM3BECTH | 0Opa3oM
OOBsACHATD paGoty  TypOuHSI, 0
paccuutbiBath  KIIJ[  TemmoBbix
IBUTATEJIEH.
DulekTprYe | DIEKTpU3aLUs] Ten. | JleHb HayKu Onpenensatb 3HaKu HsiekTpuueckux | Paborars ¢ kHu- | [Ipunuma | Yuatcs
CKHe U Onektpuueckuil 3apan. [[ea 3apsA/10B B3aUMOJICUCTBYIOIIUX T€N. | TOM, MPOBOJUTH | IOT U apryMeHTUPO
3JIEKTPOMAr | BUJA JICKTPUYECKUX 3apsAoB. | [leHb sxomoruu YMeTrp  ompenensTh  KOJWYECTBO | HAOJIOJCHHUS. COXpaHsI0 | BaTh CBOIO
HUTHBbIEC 3aKkoH COXpaHEHUs AJIEKTPOHOB B aTOME,  YHUCIO | YCTaHABIMBaTh | T TOYKY
SIBJIEHUS | DJICKTPUUYECKOTO 3apsana. | denp MPOTOHOB W HEUTPOHOB B SjApe, | MPUUYUHHO-CIIC- | IO3HABATE | 3pEHUS,
(29 wacoB). | DieKTpUUECKOE MOJIE. npodopHeHTallN | COCTABIATH SACPHBIC PEAKIIUU. CTBEHHBIE JBHYIO CHOpPUTH U
ITocTostHHBIN OOBSCHATD pacrpeneseHue | CBs3H. LEb, OTCTauBaTh
anektpuueckuii Tok. Cuina | IIpoBenenue ANEKTPUUECKUX 3aps/10B npu | YMeThb peryinupy | CBOO
TOKA. DNEeKTPUUYECKOE | OTKPBITHIX Pa3IMYHBIX CITOCO0AX JIEKTPU3AIUMU. | HHTEPIIpE- 0T TTO3UIIHIO
CONPOTHUBIICHHUE. YPOKOB N3o6paxarthb CUJIOBBIE JUHUU | TUPOBATh. mpotiecc HEBpaXJ1eOH
DNeKTpUYecKoe HalpsHKeHUE. AIEKTPUIECKOTO oIS, pac- | YmMeth BBITIOJIHEH | BIM JIJIA
[IpoBOIHUKH, NUAIEKTPUKH U CUUTBIBATh 3JIEKTPUUECKYIO CHILY. MPOBOJIUTH us ONIOHEHTOB
MOJTYyNPOBOAHUKH. 3akoH OMa OOBSCHATH MPOIECCHI, CBSI3aHHBIC C | SKCIIEPUMEHT. y4eOHBIX | 0Opa3om.
JUISL y4acTKa AJIEKTPUYECKOU ANEKTPUUYECKU 3apsKEHHBIMU | YMETh NENUCTBUM.
menu. Pabora W MOIIHOCTH TEJIAMU. 0000111aTh. Ocosnaror | Paboraror B
ANEKTPUUYECKOTO TOKA. 3aKOH Omnpenensats  HampaBlieHWe Toka, | OpraHu30BBIBAT | KAYECTBO | TPYyIIIE,
Jxoyist — Jlenua. OOBSICHAT, pabOTy W HA3HAYEHWE | b W TPOBOJIUTH | M YPOBEHb | YCTaHABJIMBA
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TemaTnueck DJ1eMeHTbl MUHUMAJIBHOTO BocnurareabHbli OcHoBHbIE BH/IbI Y4eGHOI 1eSITeTbHOCTH YHAUINXCS
oe CoAepKaHusA 06pa30BaHI/IH MOTEHIIMAJ YPOKa MeTaHpeIIMeTHBIe pe3yﬂbTaT],1
NJIAHUPOBAH [IpeameTHbIe nEHCTBUSA [To3naBarenbubl | Perynstu | KommyHukar
ne e VV]I ueie VYJI | usnbie YV
Konnencarop. [IpaBuna HMCTOYHUKOB TOKA. CaMOKOHTPOJIb. | YCBOGHHMS. | IOT pabouue
6e3omacHocTH mpu pabore ¢ YepTuTh JIEKTPUYECKHE CXeMbl M | YMeTh paboTaTh | Beiiensio | OTHOIICHUS,
HMCTOYHUKAMHU coOuparb MpPOCTEUIINE | 10 AITOPUTMY. | TH yJarcst
AIEKTPUIECKOTO TOKA. AIIEKTPUYECKHUE LEIIN. OCO3HAIOT | APPEKTUBHO
[TocTostHHBIE MarHuThbI. PaccuuThiBaTh CHily TOKa W IOJIB30- TO, 4TO COTpyJAHHYAT
B3aumopneiictBue  MarHuTOB. BaTbCs aMIIEPMETPOM. yxKe b U
MarnuTHoe oJie Cobupats 3IEKTPUYECKYIO LEIb YCBOGHO U | CIIOCOOCTBOB
IIOCTOSIHHOTO TOKa. /lelicTBue Y U3MEPSTH CHIIy TOKa. YTO eIle aTh
MarHUTHOTO OJIst Ha [lonb3oBaTbcst BOJIBTMETPOM, pac- MOJIEKUT | POAYKTUBHO
MIPOBOJHUK c TOKOM. CUUTBIBATH HAIIPSIKCHUE. YCBOCHUIO | U
DIIEKTPOABUTATEIb Cobupath SIEKTPUYECKYIO Ielb U Koonepaiuu

IIOCTOAHHOI'O TOKa

U3MEPSTh
HapsOKEHUE.
PaccuuThiBaTh COMPOTUBIICHUE; 00b-
SCHSITh, MOYEMY IIPOBOJAHHK HMEET
COIMPOTHBIICHUE; ONPEACIATh YIeib-
HOE COTMPOTHBIICHUE TIO TaOIHUIIE.
Pemrate 3amaun Ha 3axkoH OMa.
[Tonb30BaThbCs aMIepMeETPOM, BOJIBT-
METPOM, 3KCTICPUMEHTAIBHO OTIpe/ie-
JSTh COMPOTUBJICHHE MTPOBOIHHKA.
CpaBHI/IBaTB COHpOTI/IBJ'IeHI/ISI
MPOBOAHUKOB MO WX  BOJBT-
aMIIEpHBIM XapaKTEePUCTUKAM.
OnpenensaTh HaMpsHKEHUE, CUTY TOKa
nu COHpOTI/IBJ'IeHI/Ie HpI/I
[10CJIEOBATEIHLHOM COEINHEHUH
HpOBO)IHI/IKOB.

OnpenensaTh HAMPsHKEHUE, CUITY TOKa
nu COHpOTHBHeHI/Ie HpI/I
napauieTbHOM COEIMHEHUU TPOBOJ-
HUKOB.

BOJIbTMETPOM
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TemaTnueck DJiIeMeHThl MUHUMAILHOT'O Bocnurare/bHbIii OcHOBHBIE BH/IbI Y4€OHOI 1T IbHOCTH yYALHXCsl
oe CoAepKaHusA 06pa30BaHI/IH MOTEHIIMAJ YPOKa MeTaHpeIIMeTHBIe pe3yﬂbTaT],1
NJIAHUPOBAH [IpeameTHbIe nEHCTBUSA [To3naBarenbubl | Perynstu | KommyHukar
ne e VV]I ueie VYJI | usnbie YV
PaccuutbiBaTh paboTy M MOIIHOCTb
TOKa HKCIIEPUMEHTAIIBHO,
AHAJTUTHYECKHU.
Omnpenensth  1oOJIIOCA  MarHuTa,
HalpaBlI€HUE MAarHUTHBIX CHJIOBBIX
JIMHUM.
VYBennuuBaTh MarHUTHOE JeicTBUE
TOKa, ONPEEIIsATh HAIIPAaBJICHUE Mar-
HUTHBIX CHJIOBBIX JIMHUHM COJIEHOUIA.
OnpenensiTb  HamnpaBiI€HHE  CUJIbI
Amnepa, TOKa, MarHUTHOIO IOJ,
O0BACHATHL paboOTy KUHECKoma u
reHeparopa.
OOBSICHATD paboty
3IIEKTPOABUraTENSA u
AIIEKTPOM3MEPUTENBHBIX TPHOOPOB.
OOBACHATH  NPUHLUNBI  pabOThHI
KOHJICHCATOPOB Pa3IMYHBIX THUIIOB.
[TpuMeHSTH MOJTyuYeHHbIE 3HAHUSI.
CseroBble | CBer — nanekrpomarHuTHas | JleHb 3amuThl | Pa3nuuaTth HCTOUHMKM CBETA. YmMmeth Camocros | Ob6marorcs u
SIBJICHUS1 | BOJIHA. [TpsmonuHeiiHoe | netei OOBsACHATH 00pa3oBaHUE TEHU M I0- | CPAaBHUBATh TEJIbHO B3auMoJIeiicT
(13 wacoB). | pacmpocTpaHeHHE CBETa. JyTEHU, 3aTMEHUS. VYcranaBnuBath | GopMyJIUp | BYIOT C
OTpaxkeHue M TMpeIOMIICHHE Tposenenue Ctpouth XOA OTPAKEHHOIO Jyda, | IPUYMHHO- YIOT napTHepaMu
ceera. Ilnockoe  3epkano. | OTKPBITBIX 0003Ha4YaTh  yIWIbI  TaJEHWs W | CIEIACTBEHHBIE | [IO3HABATE | IO
JIuH3bL. ®oxycHoe | YPOKOB OTpPaKEHHsI; CTPOUTh H300paKEHHE | CBSI3U. JBHYIO COBMECTHOM
paccTossHWE W ONTHYECKas npeaMeTa B 3epKale. [TpoBOIUTH (197 TEeSITETTHHOCT
cuna JuH3bl.  OnTuyeckue CtpouTh X0 MPEJOMJICHHBIX JTy4yeil, | HaOIroaeHusl. CTpOSAT U WIIN
npubopsl. [lucnepcus ceera. OOBSICHATH SIBIICHHS, CBS3aHHBIC C | Beimemsars JIercTBUSL | OOMEeHY
IpeJoMJIEHHEM CBeTa; 0003HayaTh | TJIaBHOE. B uHpopmanue
YTOJ TTPETTOMITCHUS. [TpoBOoaUTH COOTBETCT | U
Crpouth n300pakeHUE IMpeaMeTa B | B3aMMOKOH- BUU C HEH
JMH3E, PacCUMTHIBATh  (HOKYCHOE | TPOJIb "
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TemaTuueck DJIeMeHTbl MUHHMAJIbHOTO BocnurarenbHbIi OcHOBHBbIE BH/IbI Y4eOHOH 1eTeJbHOCTH Y4aLIHXCs
oe CoAepKaHusA 06pa30BaHI/IH MOTEHIIMAJ YPOKa MeTaHpeIIMeTHBIe pe3yﬂbTaT],1
NJIAHUPOBAH [IpeameTHbIe nEHCTBUSA [To3naBarenbubl | Perynstu | KommyHukar
ne e VV]I ueie VYJI | usnbie YV
paccTosiHUE M ONTUYECKYIO CHIIy | CAMOKOHTPOJIb.
JIVH3BI. IIpoBoauTh
OKCIIepUMEHTAIILHO ONpeNeniTh (o- | IKCIEPUMEHT.
KyCHO€ PpAacCTOSIHUE M ONTHYECKYIO | YMETh
CHUJTY JINH3BI. 0000111aTh.
OOBSICHITH pabory rJiasa;
Ha3HA4YCHHE U JCHCTBHE OYKOB.
9 kaacc (102 yaca — 34 yu.Hen)
TemaTnveck J1eMeHTbl MUHUMAJIbLHOI'O BocnurareabHblii OCHOBHbBIE BHU/IbI yqeﬁﬂoﬁ AEATCJIBbHOCTH YUYALIUXCH
oe CoaepiKaHust 06pa303a1m;1 NmOoTEeHIMAJI YPpOKa MeTanpeHMeTHHe pe3yabTaThl
IVIAHUPOBAH .
ne IpenmerHsle neicTBus [To3naBarensHbl | Perynsatus | KommyHnukar
e YVY/I Heie YY ]| | uBHbIC YVY]]
3aKoHBI MarepuanbHass TOuka Kak | [IeHp VYMers J0Ka3blBaTh Ha IIpUMeEpax | YMeEThb Crapsr VYyarca
B3aUMONEHCT | Monenb (DPM3HYECKOTO TeNa. | IPAMOTHOCTH OTHOCUTEJIBHOCTb JIBUKCHMSI; YMETH | BBLIEIATH y4eOHYI0 | OpraHHU30BBIB
BHSL 1 OTHOCHUTENBHOCTH Ha @pHUMepax pasjauydarh, SBISETCS | TJIABHOE, 3ajadyy Ha | aThb U
ABIDKCHHA MEXaHUYECKOro JBMKeHHs. | JleHb TEJIO MATEPHAILHOM TOUYKOM MJIM HET. | pa3jinyarh. OCHOBE IUIAHUPOBATH
rex I'eonienTpuueckas 1 | 0e30MacHOCTH YMmerp ompenensiTe nepemMenieHue | Y MeTh COOTHECEH | yueOHOe
TeJINOLIEHTpUYECKast JleHs 310poBbs Tena. IIPEJICTaBIISTh Usl TOTO, COTpYJHHUYEC
(34 waca). cuctembl Mupa. Cucrema Pasnuyare  nyTh,  mepemelleHue, | HHGOPMaIUIO 4TO yKe TBO C
OTCYETA. ®usznueckue | [IpoBenenue TPACKTOPHIO. rpaguyuecKu. U3BECTHO | YYHUTEJEM U
BEJIMYMHBI,  HEOOXOIUMBIE | OTKPBITHIX YMeTh OnucChIBaTh JBWXKEHHUE MO €ro | YMeTh paboTath | U CBEPCTHUKAM
JUIsL ONIMCAHUS JIBWJKEHUS, U | YPOKOB rpaduKy U aHATUTHYECKH. o oOpasity. YCBOEHO, |H.
B3aMMOCBS3b MEXIy HUMHU VYmers pemate O3M miid pa3nnuHbIX | YCTaHABIMBATh | U TOTO,
(yTb, IepeMeEIIEHHE, BUJIOB JIBUKEHUS. IIPUYUHHO- 4TO ellle Pab6otarot B
CKOPOCTh, YCKOPEHHE, BPEMsI YMeTp  ompenenstb  CKOpPOCTb U | CJIEICTBEHHBIE HEU3BECTH | Irpymmne
IBIKeHUs). PaBHOMepHOE u NepeMELICHHE. CBA3M.  YMEThH | O.
PaBHOYCKOPEHHOE YMmeThb paccuuThIBaTh | IPUMEHATH
OPSIMOJIMHEMHOE IBUKCHHE. XApaKTEPUCTUKU  PABHOYCKOPEHHOro | Teopetnueckue | CiamgaroT
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TemaTnyeck | DJieMeHTHI MUHHMAJIbHOTO | BocnuraTeabHblit OcHoBHbIE BU/IBI Y4eGHOH IeSITeTbHOCTH YHALUINXCS
oe CoAepiKaHusA 06pa30BaHI/IH MOTEHIMAJ YPOKa MeTaHpeIIMeTHBIe pe3yabTaThl
IJIAHUPOBAH .
ne IpenmeTHbIe nerncTBUS [To3naBarenbubl | PerynsatuB | KomMmyHukar
e YV]I Hele YY ][ | uBHble YY]I
['paduku 3aBUCUMOCTH JIBU)KEHHSL. 3HAHUSA Ha | cnocob u
KMHEMATUYECKUX  BEJIMYMH Ornpenendarsb HCO, OOBSICHATh | IPAKTHKE. pe3yJibTaT
oT BpEMEHU pu SBJICHUS, CBSI3aHHBIE C SIBJICHUEM | YMETh CBOUX
PaBHOMEPHOM u WHEPIUH. 000011aTH, NEeNCTBUM
PaBHOYCKOPEHHOM Onpenensrs cuiy. aHAJIM3UPOBaTh. | C
JBYOKCHUU. PaBHoMepHOE Onpenensats cuiabl B3aumojencTus | Jlornueckoe 3aJIaHHBIM
JBUKEHHUE IO OKPY>KHOCTH. JIBYX Tell. MBIIUIEHUE, 3TaJIOHOM,
HcKyccTBEHHBIE  CITyTHHKH VYMeTb  paccuuThIBaTh  YCKOpPEHHE | YMETh oOHapyXu
3emuI. [IepBas CBOOOIHOTO MAaJCHHUS. COCTaBJISITh BAIOT
KOCMUYECKast CKOPOCTb. OOBsICHATH  TPUPOJHBIC  SIBJICHUS, | pacckas M0 | OTKJIOHEH
Nmmynsc. 3aKoH CBSI3aHHBIE C CHUJIaMU BCEMHUPHOTO | ILJIAHY. us u
COXpaHEHUs HMITyJIbCa. TATOTCHUSI. YMmetb OTJINYUSA
PeakTuBHOE JIBUJKECHHE. YMeTh omnpeaeniarb XapaKTEepPUCTUKHU | COCTaBIATh oT
Mexanunyeckas pabora. PAaBHOMEPHOTO JIBM)KCHHSI Tejla M0 | KOHCIIEKT. JTaJOHA
MoIHOCTb. DHeprus. OKPYKHOCTH. YMmeHnue
ITorenumanbHas u YMeTp BbIBOAUTH (GOpMyIlly TNepBOH | paboTaTh
KHUHETHYeCKas SHEPTHUsl. KOCMHUYECKOU CKOPOCTH. CaMOCTOSITEJIBHO
IIpeBpamienue OgHOTO BUIA OnpenensiTb 3aMKHYTYIO CHCTEMY,
MEXaHUYECKON DSHEpruu B MPUMEHSATH 3aK0H COXpaHEHUs
JIpyroil. 3aKOH COXpaHEHHS HUMITYJIbCa K OOBSICHEHUIO SIBIICHUM.
MOJIHOM MEXaHU4YEeCKON YmMmets OOBSCHATH pEaKTUBHOE
SHEPTUH. JIBIDKEHHE U €T0 PUMEHEHHE.
Mexanuuec | Konebarenpnoe nBmwkenue. | [IpoBenenue YmMmets MIPUBOAUTH npuMepsl | YMETh CraBsT Ucnons3yrot
KHe CBoOoHbIE KOJIeOaHMSs. | OTKPBITHIX KOJI€0aTeIbHOTO IBUKECHUS BBIJIETIATH y4eOHYI0 | aJieKBaTHbIE
KoJie0aHus | AMILUIUTY A, Mepuo, | ypokoB YMeTb paznuyaTh pas3liMyHbIE BUABI | TJIABHOE, 3a/1auy Ha | SI3bIKOBBIE
U BOJIHBI. | 9acTOTa, daza. MEXaHWYECKUX KoJIeOaHWW. YMETh | CpaBHUBATH, OCHOBE cpencTBa ISt
3ByK. MaremMatuueckuii MasTHHK. BBISICHATHh YCIIOBUSI BO3HUKHOBEHHS U | pa3inyaTh. COOTHECEH | OTOOpaXKeHHs
(16 wacoB) | Dopmyia rnepuojia CyIIECTBOBAHUS KOJICOAHUHA. YMeth U TOTO, CBOHUX
Kosie0aHuit YMeTb  ONMCHIBATh  MPEBPAILLEHUE | AHAIU3UPOBATh. | UTO YXkKe YYBCTB,
MaTeMaTU4eCKOTro SHEPTUH TIPU CBOOOTHBIX KOJICOAHUAX. | YMETh W3BECTHO | MBICIICH U
MmasitHuKa. Konebanus rpysa YMeTs cTpouth TpaduK, BHIBOJUTH | BBIICIATH u o0y X 1eHu
Ha mnpyxuHe. Dopmyna ypaBHEHHUE TapMOHUYECKOTO | CYIIECTBEHHOE. | YCBOEHO,
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TemaTnyeck | DJieMeHTHI MUHHMAJIbHOTO | BocnuraTeabHblit OcHoBHbIE BU/IBI Y4eGHOH IeSITeTbHOCTH YHALUINXCS
oe coJep:KaHus 00pa30BaHUsN MOTEHIHAJT YPOKa MeranpeamMeTHbie pe3yIbTaThl
IJIAHMPOBAH .
ne IpenmeTHbIe nerncTBUS [To3naBarenbubl | PerynsatuB | KomMmyHukar
e YV]I Hele YY ][ | uBHble YY]I
nepuoja Kosie0aHui Kosie0aHusl. U TOTO,
MPY>KUHHOTO MAasTHUKA. YmMmeth paccuuThIBaTh epHOJ 4TO eIlie
[IpeBpaiienue KOJIeOaHUH. HEU3BECTH
SHEPruu npu YMeTh onuchBaTh KoJeOaHHS IO 0
KOJIeOATeIIbHOM  JIBMIKEHUHU. rpaduxy.
Breiyxnennbie  KojeOaHUs. YMeTp 10 pEe30HAHCHBIM KpPUBBIM
Pe3onanc. CpaBHUBAaThb TPEHUE B CHUCTEMAax;
Pacnipoctpanenue pa3iauyaTh OINpEAEeHUE U YCIOBUE
KoiebaHuil B YIPYrux pe30oHaHca.
cpenax.  Ilomepeunsl Paznuyarh TUMBI BOJIH; paCCYUTHIBATH
MIPOJI0JIbHBIE BOJIHBL. [lnnHa JUIMHY U CKOPOCTb BOJIHBI.
BOJIHBI. CBsI3b IJIMHBI BOJIHBI
co CKOPOCTH ee
pacnpocTpaHeHus u
eproIoM ( 4aCTOTOM)
3BYKOBBIE BOJIHBI.
Ckopocts 3ByKa. ['pomKkoCTb
W BBICOTA 3ByKa. OXO.
AKYCTHYECKMI  PE30HaHC.
VYpTpa3Byk u ero
MIPUMEHEHUE.
JuiekTpoMa | MarnutHoe nose. Uaaykuus | [lens Hayku VYMeTb  NOJIb30BaThCA  NPABWIOM | YMETh [Ipensocx | Mcnons3yrot
THUTHOE MarHUTHOTO MOJIA. OypaBurka u TpaduIecKu U300paxaTh | COCTABIAThH UIIAIOT aJICKBAaTHbBIE
noJje MaruautHoe mnone mnpsimoro | [IpoBenenue MarHuTHOE MOJe. KOHCIIEKT. pe3ysbTar | SI3bIKOBBIE
(25 uac). TOKa. MaruutHoe moJie | OTKPBITHIX Pemate 3aladyil Ha pacyeT CUJbl | YMeTh paboTaTh | U YPOBEHb | CPEICTBA JJIs
KaTyIIKH c TOKOM. | YPOKOB Awmmepa u cuitbl Jloperia. OOBSICHATh | CAMOCTOSITEILHO | YCBOGHUS | OTOOPaKEHUSI
[TocTostHHBIE MarHUuTHI. paboty TPOMKOTOBOPUTETIS, | . (xakon CBOMX
MaruutHoe nosie AIIEKTPOU3MEPUTETBHBIX PUOOPOB. YmeTh Oyzner YyBCTB,
MOCTOSIHHBIX MarHuTOB. YMeTh 00BSACHATH MPUMEHEHUE CUIIBI | aHATM3UPOBATh, | PE3yNbTaT | MBICICH U
MarautHoe Toiie  3eMIIu. Jlopenma. HHTEPIPETHPOB | ?) . MOOYKJIEHUH.
B3aumoneiicTBue MarHuTOB. YMeTb  NPUMEHATh  3aKOHBl K | aTb. Camocros
JleficTBHe MarHUTHOTO MOJS pELICHUIO 3a4a4. YmMmerp TEJIHO
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Tematuyeck | DjieMeHTbI MUHHMAJIbHOr0 | BocnuTarenbHbIi OcHOBHbBIE BH/IbI Y4e0HO# 1esITeJIbHOCTH YYaUIHXCsl
oe coJep:KaHusl 00pPa30BaHUsl | MOTEHIHAJT YPOKa MeramnpeMeTHBIE PE3YIbTAThI
IJIAHMPOBAH .
ne IpenmeTHbIe nerncTBUS [To3naBarenbubl | PerynsatuB | KomMmyHukar
e YV]I Hele YY ][ | uBHble YY]I
HAa TIPOBOJHUK C TOKOM. OOBbsICHATH ABIICHUS, CBSI3aHHBIE C | BBLAEIATH dbopmynup | Paborator B
DNEKTPUYECKUN JBUTATENb. SBJICHUEM JIEKTPOMArHUTHOMU | TJIaBHOE. YIOT rpymnme.
OpnHoposHOe u WHAYKIIHH. YmeTh MO3HABaTE
HEOJIHOPO/JHOE  MarHuTHOE OOBACHATH SIBJICHUSA, CBA3aHHBIE C | IPUMEHSTDH JBHYIO
nosie. [IpaBuno OypaBuuka. SBJICHUEM ANIEKTPOMArHUTHOM | TEOPUIO Ha | LeNb U
OOHapy>keHHE€ MarHuTHOTO UHIYKIHUU. IIPaKTHKE. CTPOSAT
nonisi. JleficTBre MarHUTHOTO Jloka3bIBaTh YHUBEpPCAIbHOCTh | YMETh  JenaTh | AeUCTBUA
10JI1 Ha TIPOBOJIHUK C TOKOM OCHOBHBIX 3aKOHOMEPHOCTEN | BBIBOJBI. B
u JBUKYITYIOCS BOJIHOBBIX MPOIIECCOB Ml  BOJH | YMETh COOTBETCT
3apshkeHHY0 yactuiy. Cuna 000 IPUPOJIBL. CPaBHUBATh. BUU C HEH
Awmriepa u cuna Jlopenna. OOBsACHATH BUJ MHTEP(YEPEHLUOHHON | YMETh
[IpaBuno  neBoit  pykwu. KapTUHBl B~ MOHOXPOMATHYECKOM | 00001IaTh.
MarauTHblii 10TOK. OTNBITHI CBETE.
®dapanes.
OJeKTpOMarHuTHas
VHIYKIUS. Hamnpasnenne
MHAYKIIMOHHOTO TOKa.
[IpaBuno Jlenma. fBnenue
CaMOMHTYKIUH.
DNeKTpOMarHuTHHIE

konebanus. KonebGaTenbHblit
KOHTYp. IlepeMeHHBIN TOK.
I'eneparop [IEPEMEHHOT0
TOKa. IIpeoOpa3zoBanus
SHEPIrUU B
3JIEKTPOTr€HEepaTOpax.
Tpaunchopmarop. Ilepenaua
JJIEKTPUYECKON JHEPIMM Ha
paccTosiHueE.
DJIEKTPOMarHuTHOE  TIOJIE.
ONEKTPOMarHUTHHIE BOJIHBI.
CKopocTh paclpocTpaHeHus
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TemaTnyeck | DJieMeHTHI MUHHMAJIbHOTO | BocnuraTeabHblit OcHoBHbIE BU/IBI Y4eGHOH IeSITeTbHOCTH YHALUINXCS
oe coJep:kaHus 00pa3oBaHusA MOTEHIHAJT YPOKa MeranpeamMeTHbie pe3yIbTaThl
IJIAHUPOBAH .
ne IpenmeTHbIe nerncTBUS [To3naBarenbubl | PerynsatuB | KomMmyHukar
e YV]I Hele YY ][ | uBHble YY]I
3JIEKTPOMAarHUTHBIX  BOJIH.
Bnusuaue
3JIEKTPOMAarHUTHBIX
W3JIyYCHHI Ha JKUBBIE
OpraHU3MBI. [Tonyuenue
AJIEKTPOMATrHUTHBIX
KoJie0aHui. [IpuHnuns
PaaMOCBA3U U TEJIEBUICHUS.
DJIeKTpOMarHuTHas pupoaa
CBETA.
Crtpoenne | CtpoeHue aToMOB. | /leHb Jloka3piBaTh  CIOKHOCTb  CTPOCHUA | YMETh Brigemsaro | Yuarcs
aroma u | [Inanerapnast monenb aTroma. | IpoQOPUEHTALIUUA | aTOMa; OOBSCHATH MOJIEJh aTOMa | BBIACIATH TH JICICTBOBATH
atomHoro | Ilornomenue u ucnyckanue BoZopoaa 1o bopy. TJIABHOE. OCO3HAIOT | C y4ETOM
sapa. CBETa aromamu. | /lenp skonoruu OOBSICHITH CBOMCTBA U3ITYUYCHHUSI. Ymerp paboTarth | TO, 4TO MTO3HULINH
(18 uacoB). | ITpoucxoxaeHue OOBbsICHATH pabOTy CYETUYUKOB. CaMOCTOSITENIBHO | YK€ JIPyroro u
JIMHENYaThIX crekTpos. | [IpoBenenue PaccunTeiBaTh JHEPrUIO CBSI3H W | . YCBOCHO U | COIJIaCOBBIBA
OnbITHI Pesepdopra. | OTKpBITBIX nedexT macc. YMeTh paboTath | 4TO ermie Tb CBOU
PaanoakTuBHOCTH KaK | YPOKOB PaccunthiBath SHEPreTUYECKUN | C MOJJIEKUT | IEUCTBUS
CBUJIETEJILCTBO  CIIOKHOTO BBIXO/JI IIEPHBIX PEAKIUH. JIOTIOJIHUTENBHO | YCBOEHUIO
CTpoeHHsI aTOMOB. AJjbpa-, OOBSICHATh TNPUMEHEHHE SIICPHOM | U TUTEPATYypOM.
O0era- W ramMMma-u3IydeHHUs. SHEPTUHU U AJIEPHOTO U3TYUEHHUS. YMerp  nenathb
PannoakTuBHbBIE BBIBOJIBI.
MpeBpallCHHS ATOMHBIX YmMmetn
anep. Coxpanenue MHTEPIIPETUPOB
3apsloOBOT0O M MacCOBOIO aTh.
quUCen npu SIEPHBIX YmMmers
peaKIusX. [epuon 0000111aTh,
noJrypacnaja. 3aKkoH aHAJIIM3UPOBATh.
PaAMOAKTUBHOIO  pacmnaja.
OKCIepUMEHTAIIbHBIE
METO/IbI UCCIIEI0BAHUS
YACTHII. IIpoToHHO-
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TemaTuueck | DJieMeHTbI MUHHMAJIbHOTO | BocnurarenabHblii OcHOBHBI€ BH/IbI Y4€0HO# 1eITeIbHOCTH yHaIUXCsl
oe coJep:KaHusl 00pPa30BaHUsl | MOTEHIHAJT YPOKa MeramnpeMeTHBIE PE3YIbTAThI
IJIAHMPOBAH .
ne IpenmeTHbIe nerncTBUS [To3naBarenbubl | PerynsatuB | KomMmyHukar
e YV]I Hele YY ][ | uBHble YY]I
HEUTpOHHAas MOAENb spa.
dusnueckui CMBICH
3apsilOBOIO M MacCOBOI'O
yucen. W3oronsl. IlpaBuiia
cMeleHus A anbda- u
Oera-pacrajga npu sAEPHBIX
peakuusx. OHeprus CBs3U
yactul, B sape. Jlenenue
anep ypaHa. Hennas
peaxuus. SAnepHas
SHEepreTuka. JKOJIOrnYecKue
poOeMbl pabOThl aTOMHBIX
3JIEKTPOCTAHLIUH.
Ho3zumerpus. Brnusinue
PaMOAKTUBHBIX H3ITy4YeHHUH
Ha  JKMBBIE  OpPraHU3MBI.
TepmosinepHas peaxkuus.
Hcrounukn JHEPIUuu
ConHua u 3Be3.
Crtpoenue u | ['eonienTpuueckas u | Jlenp 3aIATHI N3Bnekaror CraBsT [TposBisitoT
IBOJIIOIMA | TEIUOLICHTPUYECKAs JeTen HEOOXOUMYI0 | y4eOHYI0 | TOTOBHOCTH K
Bcenennoii | cucrembr  mupa. Cocrtas, Paznnyath ~ OCHOBHBIC — MPHU3HAKU | uHpOPMALIHUIO 3a/auy Ha | OOCYKJIEHUIO
(5 4ac.) CTPOCHHE U IPONCXOXKIeHue | [IPOBEACHNE CYTOYHOTO BpAIlEHHs 3BE3IHOTO Heba, | 3 OCHOBE PasHBIX
Connevnoi cuctempl, | OTKPBITHIX aswxenus JIyHol, CoNHI@ W IUIAHET | mpoCiyIIaHHBIX | COOTHECEH | TOUEK 3PEHHUS
dusnueckast npupona | YPOKOB OTHOCHTENIBHO 3BE3; TEKCTOB Wsi TOTO, | ¥ BBIPAOOTKE
HeOecHpIx Ten CoJIHeUHOM IloHuMath  pasinuuus  MEXAY | pa3IUYHBIX YTO yKe oOmei
cucreMsl. [1naneTsl u Manble reTHOLCHTPHYCCKOM 1 | )KaHPOB, U3BECTHO | (IpyNIOBOK)
Tena COJIHEYHON CHCTEMBI. TEOIEHTPHYECKON CHCTEMaMU MHpA. BBIOHpAIOT " MTO3UIINH
CrpoeHue, wu3IydeHHE U CMBICIIOBBIE YCBOEHO,
sBomonust ConHLa U 3Be3. €IMHHULIBI TEKCTA | U TOTO,
CrpoeHne U »BOJIOLHUA " 4TO eIle
BceneHHOM. ['mnoresa YCTaHABIMBATh | HEM3BECTH

40




OcHOBHBIE BH/IbI yqeﬁﬂoii ACATCJABbHOCTH YYAILIUXCH

Tematuyeck | DjieMeHTbI MUHHMAJIbHOr0 | BocnuTarenbHbIi

oe coJep:KaHusi 00pa3oBaHus MOTEHIHAJT YPOKa MeramnpeMeTHBIE PE3YIbTAThI
IJIAHMPOBAH .

ne IpenmeTHbIe nerncTBUS [To3naBarenbubl | PerynsatuB | KomMmyHukar

e YV]I Hele YY ][ | uBHble YY]I
Bbonbiioro B3phiBa. OTHOIICHUS 0
MEXy HUMHU

Pe3eps 4
yaca
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OINIMCAHUE YYEBHO-METOJUMYECKOI'O U MATEPHUAJIBHO-

TEXHUYECKOI'O OBECIIEYEHUA

B cocraB yueOHO-MeTOommueckoro komiviekrta (YMK) no ¢usuke mns 7-9

kinaccoB (IIporpamma kypca ¢usuku st 7—9 kiaccoB 00111€00pa30BaTEIbHbBIX
yupexzaeHuii, aBTopsl A. B. Ileppiukun, H. B. ®uwionosuy, E. M. I'yTHUK nUHHH
«BepTukanby) BXOIAT:

YMK «®@u3uka. 7 Kiace»

®usuka. 7 kinacce. YueOHuk (aBtop A. B. Ilepbimkun).
DNEeKTPOHHOE MPUIIOKEHUE K YUCOHHKY.

YMK «®us3uka. 8 kiace»

®dwuzuka. 8 kinacc. YueOnuk (aBrop A. B. Ilepbimikun).
DNEeKTPOHHOE MPUIIOKEHNE K YICOHUKY.

YMK «®usuka. 9 kiaace»
®duzuka. 9 kinacc. YueOnuk (aBtopsl A. B. [lepoimikun, E. M. ['yTHUK).
DNEeKTPOHHOE MPHUIIOKEHNE K YICOHUKY.

CHucoK HAIIAAHBIX MTOCOOMIA:

Tabauusl 00111eETO HA3HAYEHUS U TEMATUYECKUE TAOTULIBI

HNuTepHeT-nogaepxka Kypca pusuku

Js

HCIIOJIB30BaHHUC

MH(}OPMAITMOHHO-KOMITBIOTEPHOM

[pcaIojaracTcs CIICAYIOIHNX

NOAJIEPKKUA  y4eOHOro
(P poBHIX

nporecca
o0pa3zoBaTeIbHBIX

PECYPCOB, pEAUTM3YEMbIX C MOMOIIBIO ceTH MHTEpHET:

Ne Ha3zBanue caiita DJIEKTPOHHBIN afipec

1. | Komnekmus [IOP http://school-collection.edu.ru

2. | Komnekmus «EcrectBeHHOHayuHbIe | http://experiment.edu.ru
DKCIIEPUMEHTBI»: (hU3UKa

3. | Mup buznku: ¢dusnueckuii | http://demo.home.nov.ru
IKCIICPUMEHT

4. | CepBep kadempbl o60mei ¢usuku | http://genphys.phys.msu.ru
buzdaka MI'V: buznaeckuit
NPAaKTUKYM M JEMOHCTpAIMH

5. | Ypoku 1o MOJICKYJISIpHOH PU3HKe http://marklv.narod.ru/mkt

6. | dusuka B aHUMALUAX http://physics.nad.ru

7. | aTepHeT ypokH http://www.interneturok.ru/distancionno

8. | ®u3uka B OTKPHITOM KOJUICIKE http://www.physics.ru

9. | T'azera «®usmka» M3matenbckoro http://fiz.1september.ru
noma «IlepBoe ceHTsOps»

10. | Komnekuus «EctecTtBeHHO-HayuHble | http://experiment.edu.ru
DKCIIEPUMEHTHIY: (Pu3nKa

11. | 3aouHas pu3MKO-TeXHUYECKas mikoja | hitp://www.school.mipt.ru



http://school-collection.edu.ru/
http://experiment.edu.ru/
http://demo.home.nov.ru/
http://genphys.phys.msu.ru/
http://marklv.narod.ru/mkt/
http://physics.nad.ru/
http://www.physics.ru/
http://fiz.1september.ru/
http://experiment.edu.ru/
http://www.school.mipt.ru/

npu MOTHU

12.

Kabunet ¢puzuku CaHKT-
[TerepOyprckoit akaieMuun
MOCTAUIIOMHOTO MEeIaroruyecKoro
o0Opa3oBaHuUs

http://www.edu.delfa.net

13.

Kadenpa n nabopatopust hpuzuku
MHOO

http://fizkaf.narod.ru

14,

KBaHT: HAy4YHO-TIONYJIAPHBIN
(bu3MKO-MaTeMaTHUECKUN KypHAII

http://kvant.mccme.ru

15.

Knaccnas ¢pusuka

http://class-fizika.narod.ru

16.

Kpatkuii cipaBoYHUK 110 pU3HKE

http://www. physics.vir.ru

17.

Oo6pazoBaTenbHbli cepBep «OnTrUKay

http://optics.ifmo.ru

18.

OnnaiiH-1ipeoOpa3oBaTeb €IUHHUI
WU3MEpPCHHUS

http://www.decoder.ru

19.

PernoHanbHbIN HEHTP OTKPBITOTO
(du3nueckoro oopazoBaHus
dbusnueckoro dakynaprera CIIOIY

http://www. phys.spb.ru

20.

Teopus OTHOCUTENLHOCTH:
HNuTepHeT-yueOHHUK 10 pu3HuKe

http://www.relativity.ru

21,

TepmonuHaMuKa: 3JIEKTPOHHBIN
y4eOHUK 1o (pu3uke 1y 7-ro u §-ro
KJIACCOB

http:// fn.bmstu.ru/phys/bib/I-NET/

22,

du3HUKa BOKPYT HAC

http://physics03.narod.ru

23.

@usuka.py: CauT Uil y4aluxcs u
npenojasarenei Gu3nKu

http://www fizika.ru

24,

DOU3UKOMIT: B TIOMOIIb
HaYMHAKOIIEMY (QU3UKY

http://physicomp.lipetsk.ru

25,

DNEeKTPOIMHAMUKA: YUYECHHE C
YBJICYEHUEM

http://physics.5ballov.ru

26.

DJIEMEHTHI: OMYJIAPHBINA CalT O
byHIaMEHTAIHLHON HayKe

http://www.elementy.ru

217,

Opyaut: Ouorpaduu y4€HbIX U
nzo0peraresnen

http://erudit.nm.ru

MaTepuajibHO-TeXHHYECKOE o0ecriedeHue TUCHMIIMHBI

Ha3zBanue Koin-Bo
MynbTumenuiiabiid mpoekTop | 1
Komnbrorep 1
MHTepakTUBHAS JOCKA 1
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KPUTEPUUN OLUEHUBAHUS

IIpoBepka 3HAHUN YyYalIMXCH

Onenka | YcTHBIN OTBET Kontponbnass | JlaboparopHnast pabota
paboTta
Ounenka | CraBuThbcsi B TOM ciaydae, | CTaBUTCA 3a | CtaBuUTCH, eclu
«5» €CJIM yYaluics moKa3bIBaeT | padoTy, yYaluics  BBITOJIHSICT
BEpHOE MIOHUMAaHHKE | BBITIOJIHEHHYIO | paboTy B ITOJTHOM
buznyeckon CYIIHOCTH | OJIHOCTHIO, o0BeMe ¢ COOII0ACHUEM
paccMaTpuBaeMbIX SIBJICHHH | 0€3 OITMOOK M | HEOOXOAUMOM
u 3aKOHOMEPHOCTEH, | HeJIOYETOB. ITOCJIEAOBATCILHOCTH
3aKOHOB M TEOPHUH, a TaK Ke IIPOBENICHUS OIBITOB H
MPAaBUWIBHOE  OMpEICIICHHE U3MEPEHUM;
(GU3MYECKUX BEJIUYMH, WX CaMOCTOSITEIIEHO u
SJTMHUI] 51 cIoco00B paluoOHAILHO
U3MEPEHUS: PaBUIILHO MOHTHPYET
BBITIOJTHSIET YEPTEKH, CXEMBI HEOOXO0IMMOE
1 TpayKH; CTPOUT OTBET 10 o6opyi0BaHUE; BCE
COOCTBEHHOMY IJIaHY, OTNBITHI  TIPOBOJIUT B
COIIPOBOXKIACT pacckas YCIOBUSAX U PEKUMAX,
COOCTBEHHBIMH TTPUMEPaAMH, 00eCITeUnBaIOIINX
yMeeT IMPUMEHSTh 3HAHUS B MOJTy4YeHHE TMPABUIBHBIX
HOBOM CUTyaIluu npu pPe3yJIbTaTOB M BHIBOJIOB,;
BBITIOJTHEHUN TMPAKTUYECKHUX cobOmoiaeT TpeOoBaHUS
3aJJaHUI; MOJKET npaBuWs  OE30MAaCHOCTH
YCTAHOBUTh CBSI3b MEXKIY Tpyaa; B OTYETE
M3y4yaeMbIM u paHee MPaBUWIbHO U aKKypaTHO
W3YUYCHHBIM MaTEPHUAJIOM TIO BBITIOJTHSICT BCE 3aIlHCH,
Kypcy (U3MKH, a TaKxke ¢ TaOJIHIIBI, PUCYHKH,
MaTepuasioM,  YCBOCHHBIM YEPTEKH, rpadukmu,
Ipu  HM3YYCHUU  JIPYTHX BBIYUCJICHUS, TPABUIIHHO
MPEIMETOB. BBITIOJTHSICT aHaJIn3
IIOIPELTHOCTEH.
Onenka | CTaBUTBCS, €CJIH OTBET CraBurcd 3a CraBurcs, eciu

«4»

YUYEHHUKA yIOBIETBOPSIET
OCHOBHBIM TPeOOBAHUSIM Ha
OIICHKY 5, HO JiaH 0e3
UCITIOJIb30BaHUS
COOCTBEHHOTO IIJIaHa,
HOBBIX TPUMEPOB, 0€3
[IPYMEHEHUS 3HAaHUU B
HOBOM cuTyauuu, 6e3
VICIIOJIb30BAHUs CBSI3EU C

paboty
BBITIOJTHCHHY 1O
ITOJIHOCTBIO, HO
IPY HATUYUH B
Hel He OoJiee
OJIHOM TrpyOoH
U OTHOU
HerpyOoit
OIIIMOKH U

BBITIOJTHEHBI TPEOOBaHMUS
K OIICHKE «5» , HO OBLIO

JOMYIIEHO JIBa - TpH
HejodeTa, HE  Oojee
OJTHOM HerpyOou
OILIINOKA u OJTHOTO
HeJa04eTa.




paHee U3y4eHHBIM
MaTepuasioM U MaTepuaioM,
YCBOCHHBIM IPU U3YyUYCHUHU
JIp. IPEIMETOB: €CJIU
yYaIuncs J0myCTHI OJTHY
OLIMOKY WM HE OoJee BYyX
HEeJ04YETOB U MOKET UX
UCIIPAaBUTh CAMOCTOSITEIILHO
WM ¢ HEOOJIBIIION
ITOMOIIBIO YUUTEIIS

OJIHOT'O
Heou€Ta, HEe
oosee TpEX
HEJI0UETOB.

Ounenka | CraBurthbcs, eciu yuyamuiics | CtaBurcs, eciu | CTaBUTCH, eclu
«3» MPaBUIBLHO MOHUMAET YYEHHUK pabora BBITIOJIHEHA

(bU3UYECKYIO CYITHOCTh PaBUIBHO HE  TOJIHOCTBIO,  HO
paccMaTpUBaeMbIX SIBJICHUM | BBIMOJHWI  HE | 0Ob€M  BBITIOJHEHHOMN
Y 3aKOHOMEPHOCTEN, HO B MeHee 2/3 Bceil | yactu TaKoOB,
OTBETE UMEIOTCS OT/AENbHbIE | pa0OThl  WJIM | TO3BOJISIET  MOJIYYUTH
poOeIibl B YCBOCHUU JOMYCTUJT ~ HE | MPaBUJIbHbIE
BOIIPOCOB Kypca (pu3uku, He | 0ojee  OJHOM | pe3yabTaThl W BBIBOBI:
NPETATCTBYIOIIHE rpyooi €CJIM B XOJ€ IPOBEICHHUS
JanbHENIIEMY YCBOECHUIO OIMOKH W.JABYX | ONIBITA W  HW3MEPEHUI
BOIIPOCOB MTPOrPaMMHOTO HEAO0YETOB, HE | OBLIH JOTTYIIICHBI
Marepuasna: yMeeT Oojiee  OJHOM | OITUOKH.
MPUMEHSTH TTOJTYICHHBIC rpyooi
3HAHHS TPU PEIICHUH OIIUOKH "
MPOCTHIX 3a]1a4 C OJHOU
WCITOJIb30BAaHUEM TOTOBBIX | HErpyOoii
dbopmyI, HO 3aTpyAHSIETCS | OIIMOKH, HE
IIpU PEIICHUH 33a]1a4, Oonee Tpex
TpeOyIOmux HErpyOBIX
npeoOpa3zoBaHus OIINOOK,
HEKOTOPBIX PopMyII, OJIHOU
JOMyCTUI He Oosee ogHoM | HerpyOoi
rpy0oii OIIMOKH U IBYX OLLIUOKH 151
HEJI04YETOB, HE O0Jiee OHOM | Tpex
rpy0oil U OHOM HErpyOoil | HETOUETOB,
omnoku, He 6onee 2-3 Opyu  HaJU4HUH
HerpyObIX omuboK, onHol | 4 - S)
HEerpyO0oii OIMOKHU U TPEX HEJI0YETOB.
HEJI0UETOB; AOMYCTUI 4-5
HEJI0YETOB.

Ounenka | CtaBurcs, eciu ydamuiics | CtaButcs, eciu | CTaBUTCS, €CIH

«2» HE OBJIQJie]l OCHOBHBIMHU | YUCJIO OIIMOOK | paboTa BBHITIOJIHEHA

3HAHMSMH W YMCHHUSIMH B |HW  HEJOYETOB | HE TIOJIHOCTBIO U
COOTBETCTBUU C | MPEBBICUIIO 00BEM BBITIOJTHEHHOM
TpeOOBAHUSIMU TIPOTPAMMBI | HOPMY ISl 4acTH pabOThl HE
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u JOITY CTHJT OOJIbIIIE | OLEHKU 3 WM | O3BOJISIET ClIETIaTh
OIIMOOK M HENOYETOB YeM | MPaBUIHHO PaBUJIBHBIX BBIBOJIOB:
HEOOXOAUMO JJI OIIEHKH | BBHITIOJIHEHO €CJIH OTBITHI,
«3». MeHee 2/3 Bcel | u3MepeHus,
paboTHI. BBIYHCIICHUS,
HAOJIIOICHUS
TPOU3BOIHIINCH
HEMPaBUIIBHO.

Ounenka | CtaBurcss B TOM ciydae, | CtaButcs, ecinu | CtaBuTCH, ecnu
«1» €CIM YYEHUK HE MOXET | yICHHK COBCEM | yYallUWCS COBCEM HE
OTBETUTh HH HAa OJWH W3 | HE BHITIOJHUI | BBIITOJHHII PaboTy.
MOCTaBJICHHBIX BOIPOCOB. HU OJTHOTO Bo Bcex ciyyasix oneHka

3aJIaHusl. CHUKAETCs, €CIIN YUEHUK
HE co0umoial
TpeOOBaHMSI PABUII
0e30macHOCTH TPY/Ia.

IlepeyeHb OINOOK.

|. I'pyObie olunoKm.
1. He3nanue ormnpeneneHMd OCHOBHBIX ITOHATHH, 3aKOHOB, MPABUJI, MOJIOKEHUHN
Teopuu, Gopmysi, OOMIECIPUHATHIX CHUMBOJIOB, 0003HaUeHUsI (U3UYECKUX BEITUUYMH,
EAVHUILY U3MEPEHHUS.
2. HeyMeHue BBIAENIATH B OTBETE IJIaBHOE.
3. Heymenue nmpuMeHsTh 3HAHUS AJI pPELIEHUs 3a1ad U OObACHEHUs (PU3MUECKUX
SIBJICHUM; HENPaBWJIbHO C(OPMYJIUPOBAHHBIE BOIMPOCHI, 3aJaHUS WU HEBEpPHBIC
OOBSICHEHHsI X0Jla UX pEIICHMs], HE3HAHUE MPUEMOB PEIIECHUs 3a/1a4, aHaJOTMYHbIX
paHee pELIEHHBIM B KJlacce; OMMOKHM, MOKa3bIBAIOIIME HEMPaBUIbHOE MMOHUMAaHHE
YCJIOBHS 33J]a41 UM HEMPaBUILHOE UCTOIKOBAHUE PEILICHHUS.
4. HeymMeHue yuTaTh U CTPOUTH TpaUKU U MPUHIUITHAIBHBIE CXEMbI
5. HeyMeHue noAarotoBuTh K paboTe YCTaHOBKY WJIM JabopaTopHOE 000pYyI0OBaHUE,
MPOBECTH OMBIT, HEOOXOJUMBIE pPacyeThl WJIM HMCIOJIb30BaTh IMOJYUYEHHBIE AaHHbBIC
JUTSL BBIBOJIOB.
6. HeOpexHoe oTHomeHue K jaboOpaTOpHOMY OOOpPYAOBAHHUIO U H3MEPUTEIbHBIM
npudopam.
7. HeymeHnue onpenenuTh TOKa3aHus H3MEPUTEIHHOTO MPUOopa.
8. Hapymenue tpeboBaHuii mpaBui O€30MaCHOrO TpPyAa TMpPHU  BHIIOJHEHUH
HKCIIEPUMEHTA.

1. HerpyOnie ommoku.
1. Herounoctn  GopMyIHpOBOK, OMPENCICHHM, 3aKOHOB, TEOPHIA,
BBI3BAHHBIX HEMOJHOTOM OTBETA OCHOBHBIX IPU3HAKOB OINPEIEIIEMOrO IMOHSTHS.
OmmnbKu, BbI3BAHHBIE HECOOJIIOICHUEM YCIOBHM MPOBEJEHUS ONbITA UM U3MEPEHUH.
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2.

3.

OmmbOKku B yCJHOBHBIX OOO3HAYEHHUSAX HA NPUHIMIHAIBHBIX CXeMax,
HETOYHOCTH YepTexeil, rpaduKoB, CXEM.

[Iponyck  wim

(U3UYECKUX BEJIMYHUH.
HepanmonaibHblil BEIOOP X072 pelIeHus.

4.

1. HepauumonasibHbIE

HCTOYHOC

3alUCU  TIPU

BBIYMCIICHH, TPe0Opa30BAHMI U pELICHUS 3a1a4.
2. Apudmernueckre OMMOKHM B BBIUMCICHMSIX, €CIM OTH OMMUOKU TpyOo He
HCKaXXaIOT PEeaJIbHOCTh MOJyUYEHHOTO Pe3yIbTara.
3. OtaenbHbIe MOTPEIIHOCTH B OPMYITUPOBKE BOIIPOCA MIIA OTBETA.
4. HeOpexxHoe BBITIOJHEHUE 3aIUCEH, YepTexeil, cxem, rpaduKoB.

5. Opdorpaduieckre u MyHKTYaIIMOHHBIE OMIUOKH.

HAMCAaHWE HAWMEHOBAHWN  €IUHMUII
I11. Hepouertsl.
BBIYHCIICHUSX, HEPAIMOHAIBHBIC TPHUEMBI

OuneHka yCTHOTO 0TBeTa, MMCbMEHHOM KOHTPOJIbHOM padoThI(3a1aHUA CO
CB00OIHO KOHCTPYMPOBAHHBIM OTBETOM) € YYETOM COCTABJIAIOIINX
00pa30BaHHOCTH yYAIIMXCH

Ouenka

KpnTeplm OIlCHUBAHMUSA 110 COCTABJJIAIOIIINM 06p830BaHHOCTH

IIpeameTHo-
uH(pOpMaALIMOHHAS

JlesATeJIbHOCTHO-
KOMMYHUKATUBHASA

IlenHOCTHO-
OPHEHTALMOHHASA

«5»

IIpu oTBeTe (B MUCbMEHHOI padoTe) yYaIIMic 00HAPY KU

3HaHue GopMyI,
3aKOHOB, ITPaBUII ,
MOHSITUM, TOHUMAaHUE
NPUYNHHO-
CJICJICTBEHHBIX CBS3CH,
MIPUBOJUT MIPUMEPHI
CBSI3U TEOPHUU C
MIPAKTUKOMU, yMEET
MOJIb30BaTHCA
y4eOHbIM MaTEPHAIIOM.
OTBeT NOJHBIN U
MpaBWIbHBIA HA
OCHOBaHUH M3y4YEHHBIX
TEOPHUU, IPH ITOM
JOMyIIIeHa OJTHa
HECYILIECTBEHHAs
oImunoKa,
UCIIpaBJICHHAS TI0
yKa3aHUIO YUUTEIIA.

CneunanbHble
YMEHUsI: yMEHUE
Ha3bIBATh U MUCATH
dbopmybl 1
OTIpeICICHUS
Pa3ITMYHBIX
bu3nYeCKUX SIBICHUMN
Y BEJIMYHH, U UX
SIMHUI] N3MEPEHUSI.
Oo0meyuyeOHbIC
YMEHUS U HABBIKM:
00BsCHEHHE
IPUMEHEHUS 3aKOHOB
B Pa3IUYHBIX
(bU3nIECKUX
SIBJICHUSIX U
nmpoleccax,
CaMOCTOSITEIIBHO
NIEPCHOCUTD 3HAHUS B
HOBYIO CUTYAIIHIO,
AHAJTMTHYCCKH

MIpU3HACT
OOIIIECTBEHHYIO
MOTPEOHOCTH U
3HAYMMOCTh Pa3BUTHS
HayKu (DU3UKH;
Bnaneer ueHHOCTHBIMU
OpHEHTAIIUSMH Ha
YPOBHE 1IEJTOCTHOM
KapTUHBI MUPA, TOTOB
3aHSITh AKTUBHYIO
11eJIeCO00pa3Hy 0
HKOJIOTUYECKYIO
MTO3UIINIO

OcwmbIciieHUE
COOCTBEHHOTO
OTHOIIICHHS K IMpoOiemMe
U OIICHKA
COOTBETCTBYIOIIHUX
3HAHUU 119
JEATCTLHOCTH
YEJIOBEKA.
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MBICTTUTH , yMCHHE
IPOTHO3UPOBATH
pe3yNbTaT, yMeHue
HaXOJHTh
uHpopManuio u ee
WHTEPIPETHPOBATE.
KoMMyHHKaTHBHbBIE
YMEHUsI: YMCHHE
BBIOpAThH
HEOOXOIUMBIM
MaTrepuai, yMeHUe
BBIJIBUTATH
TUTIOTE3bI, U
KOMMEHTHUPOBATh UX,
nenatb 0000IIECHUS U
BBIBOJIbI, YMEHHE

HaIJISITHO
NPEACTABIATH
nH(pOpMauIo.
«4» TOeE, YTO U Ha OLIEHKY | YPOBEHb MPU3HAET
«5», HO TIPU ITOM (dbopmHpOBaHUA OOIIECTBEHHYIO
yYalluics TOMyCKaeT | CIelUalbHbIX U MOTPEOHOCTH U
JBE-TPU 00111ey4eOHBIX 3HAYMMOCTb Pa3BUTHS
HECYUIECTBEHHBIX YMEHUU ¥ HABBIKOB | HAYKU (U3HKY;
OLINOKH, COOTBETCTBYET Biianeet ieHHOCTHBIMU

UCIIPaBJICHHBIC T10
TPEOOBAHUIO YUUTEIIS.

OLICHKE «5», HO IIpH
3TOM JIOITYCKaeTCs
JBa-TPU HEJ0YETA
KomMmyHuUKaTUBHBIE
YMEHUSA: YMECHUE
BbIOpATh
HEOOXOIUMBIN
Marepuai, yMEHUE
BBIJIBUTATh
TUIIOTE3bI, U
KOMMEHTUPOBATH UX,

OpHUEHTAIMSIMHU Ha
YPOBHE LIEJIOCTHOU
KapTHHBI MUPA, TOTOB
3aHSITh AKTUBHYIO
11e71eco000pa3HyIo
HKOJIOTHIECKYTO
TTO3UIINIO

OcwmbicneHue
COOCTBEHHOT'O
OTHOIIICHUS K MpoodsiemMe
U OIICHKA

nenatb 0000IIEHHUS U | COOTBETCTBYIOLINX
BBIBO/IbI, yMEHHE 3HAHWUH 151
HATJISTHO JESITEIIBHOCTH
NPEICTaBIAT YyesoBeKa.
uHbOpMaITHIO.
«3» 3HaHHWE OCHOBHBIX HE MEHEE MOJIOBUHBI | IPU3HAET
dbopmyI1, 3aKOHOB, 3JIEMEHTOB 0O0I1IeCTBEHHYIO

IIpaBUJ1, HOHATHUM.

CIICOUAJIBHBIX U

MOTPEOHOCTh U

48




OTBET COAEPKUT HE
M€EHEE MTOJIOBHHBI
2JIEMEHTOB 3HAHUI WU
P TIOJTHOM OTBETE
JIOMYIIeHa OJTHa rpyOas
oIInoKa.

001116 y4eOHBIX
YMCHUH U HaBBIKOB,
U TIPH 3TOM
JOIyIIeHa OJTHA
CyIlleCTBCHHAs
OIINOKa.
KoMMyHHKaTHBHbBIE
YMEHUSI:
3aTpyAHSIETCS B
BEIOOpE
HEOOXOIMMOT'O
Marepuana,
IIPE/ICTaBIICHUN
uH(bopMaIu B

3HaYUMOCTb Pa3BUTHUS
HayKH (PU3HUKH;
Brnazneer 1ieHHOCTHBIMU
OpPUCHTAIUSIMH Ha
YPOBHE IIEJIOCTHON
KapTHHBI MUPA, TOTOB
3aHATHh aKTHBHYIO
11EJIECO00PaA3HYIO
HKOJIOTHIECKYTO
TTO3UIINIO

OcwmpbicnieHne
COOCTBEHHOT'O
OTHOIIICHUS K MpodieMe
U OLICHKA

HATJISIIHOM BHIE; COOTBETCTBYIOIIMX
OTBET HE 3HAHUH 1T
apryMEHTUPOBAH, HE | ICSITEILHOCTH
clieIaHbl 00OOIIEHNS | YeJIOBEKA.

U BBIBOJIBL.
«2» OTBET COJICPKUT MCHEE | MEHEE IMOJIOBUHBI HE BOCIIPHHUMACT
[IOJIOBUHEI DJIEMEHTOB | DJIEMEHTOB OOIIECTBEHHYIO
3HAHWH , IPU ITOM cnenuaJbHBIX U MOTPEOHOCTH U
JOTTYIIIEHO HECKOJIBKO | 00Iey4eOHbIX 3HAYUMOCTb PA3BHUTHSI

CYIIECTBEHHBIX
OIINOOK.

YMEHUIl 1 HABBIKOB
WIH JIONYIIEHO
HECKOJIbKO
CYILIECTBEHHBIX
OLIMOOK.
KoMmmyHuUKaTUBHBIE
YMEHHUSI: HE MOXKET
0TOOpaTh YUEOHBIN
MaTepHall, CTpOUTh
BBICKa3bIBaHUE,
HarJIIHO
PEICTaBIATh
uH(MOpMAaIHIO.

(bU3UKH, HE MOXKET
0CO3HATh COOCTBEHHOI'O
OTHOIIICHHS K MpooOiemMe
U LIEHHOCTD 3HAHUM 1151
JIESITEIbHOCTH
yeJIoBeKa.

Ounenka
«1»

CraBurcs B TOM
clydae, €CIUd Y4YECHHK
HE MOJKET OTBETHTHh HU
Ha OJIMH n3
IMOCTaBJICHHBIX
BOIIPOCOB.

CraBurcs, ecim
YYEHUK COBCEM HE
BBITTOJIHUJT HU
OJIHOTO 3aJaHus.

CraBurcd, ecIu
YYalIunucs COBCEM HE
BBITIOJTHUTT pa0OTy.

Bo Bcex ciyuasx
OIICHKA CHUKAETCH,
€CJIM YYCHUK HE
coburogan TpeOoBaHMS
paBUJI 0€30MaCHOCTH

TpyJa.
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Ouenka yMeHMii pemiaTh pacyeTHbIe 3a1a4H.

Onenka Kputepuu onnieHMBaHusI M0 COCTABJIAIOIIMM 00Pa30BAHHOCTH
IIpeameTHO- JlesITEIbHOCTHO- IleHHHOCTHO-
HH(pOPMAITMOHHASA KOMMYHHUKATHUBHAS OpHEHTAIMOHHASA
«5» 3HaHUU popmy, B JIOTUYECKOM PACCYKJICHUU U | TTPOSIBIISIET
3aKOHOB, MMOHATHM, | PEIICHUU HET OIIMOOK, 3a/laya | CAaMOCTOATEIBHOCTh

[TIOHUMAaHHE
IPUYUHHO-
CJIECTBEHHBIX
CBSI3€EH,
HEOOXOAUMBIX I
pEIICHHUS 3aJ1a4H.

pelieHa Haubosee
palMOoHaIbHBIM CLIOCOO0M,
IIPU 3TOM yYallMICs NTOKa3all
YMEHUE IPUMEHSATH
TEOPETUYECKUE 3HAHUS IS
peneHns KOHKPETHOU 3a1a4H,
BBIOPATh HEOOXOAUMYIO
MH(pOpMAIINIO U3 YCIIOBUS
3aJlayy U €ro
WHTEPHPETUPOBATD,
COCTABJISITh KPaTKYIO 3aIHCh,
3aMuchIBaTh POPMYJIbL, CAEIIANT
NIEPEBOJI €AUHULL U3MEPEHHUS
(bu3nYEeCKUX BETUYUH

U UHTEPEC MPHU
pEIICHNUH 3a/1ad,
OCO3HACT POJIb
(bU3NIECKUX
pacyeToB Ha
MIPOU3BOICTBE, B
OBITY ¥ HAYYHOU
NESATeTLHOCTH.

«4»

3HaHHE POpMYII,
3aKOHOB, IOHSTHH,
[MOHUMAaHHUE
MPUYHHHO-
CJICCTBCHHBIX
CBsI3EH,
HEOOXOIMMBIX JIJIST
pereHuUs 3a1a9m.

B nornueckom paccyxieHuu u
pEIIeHNH HEeT OIINOOK, HO
3a/1a4a peleHa
HEepalMOHAJIIbHBIM CIOCOOOM,
IIPU ATOM YYaIllUKCs MOKa3all
YMEHHE MPUMEHSTh
TEOPETUUYECKUE 3HAHUS TIPU
pEIICHNU KOHKPETHOM 3a/1a4H,

MPOSIBIISIET
CaMOCTOSTEIbHOCTh
U UHTEPEC MpHU
pEIICHUH 3a1a4,
OCO3HAET POJib
buznyecKux
pacueToB Ha
MIPOU3BOICTBE, B

Bo3MoxkHO BBIOPATh HEOOXOUMBII OBITY ¥ HAYYHOU
JIOTyIIEHHE MaTepuai U3 yCIOBUSA 3aJ1a4M U | AeSITEIbHOCTH.
OJTHOM-JIBYX BUJIOU3MEHUTDH €r0, COCTABUII
HECYIIECTBEHHBIX | KPaTKYIO 3aIIUCh, IPABUIHHO
OIOO0K MIPOU3BEI IEPEBO/T SAMHUI]

U3MEPEHMSI, U 3aIucal

bopMyIIBL.

«3» | 3nanue popmyd, B noruueckoM paccykKaeHuu | MpOosiBISIET

3aKOHOB, TIOHSATUH, | HET CYIIECTBEHHBIX OIMMMUOOK, | CAMOCTOSITEIIbHOCTD

HEOOXOAUMBIX JJIS
pelieHus 3a1a4u,
HO JIOMYIIIEHO TPH-
YEeThIPE

HO JIOMYyIIeHAa OITMOKa B
MaTeMaTHYECKUX pacyeTax.
MPOSIBIIIET CAMOCTOSITEIbHOCTh
Y UHTEPEC MPHU PEIICHUHU

U UHTEpPEC MpHU
pelIeHny 3a1ad,
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HECYIIIECTBCHHBIX
OILIIUOKU

3a7a4, HO IPU STOM MPABUIIBHO
3anucain GopMyJIbl,
MIPUMEHSAEMBIE ISl PEIICHUS
NaHHOU 3aJ1a4u..

«2» He3nanue B normnueckom paccyxaeHuun He nonumaer posu
yYalyumcs JIOIYIICHBI CYILIECTBECHHBIE (bU3nIECKUX
OCHOBHOI'O OIIMOKH, yYaIIUACI HE MOXKET | pacyeTOB Ha
COAECPKAHUS IIPUMEHATH TEOPETUUECKUE IIPOU3BOJICTBE, B
y4eOHOTO 3HAHHUS IIPU PELICHUU OBITY ¥ HAyYHOU
Martepualia Ui KOHKPETHOM 3a/1a4uM, BIOpaTh | IESITEIIbHOCTH.
JOITYICHBI HEOOXOIMMBINA MaTepHa u3
CYILIECTBEHHBIC YCIIOBHS 3a1a4U U
OIHUOKHU BUJOU3MEHHUTH €T0,

Ouenka | CtaButcss B TOM | CTaBUTCS, €CIM YUEHUK CraBurcs, ecu

«1» ciy4ae, €CJIM | COBCEM HE BBIIIOJIHWII HA YYaIIUCs COBCEM
YUYEHHK HE MOJXKET | OJHOTO 3aJaHusl. HE BBITOJTHUII
OTBETUTh HHU Ha pabory.

OIVH u3 Bo Bcex ciyyasx
ITOCTABJIEHHBIX OLICHKA CHUXKaeTCH,
BOIIPOCOB. €CJIM YYEHHUK HE
coOroaat
TpeOOBaHUS TPABUIT
0€30IMacHOCTH
TpyZa.
OuneHkKa IKCNMEePUMEHTAJIbLHbIX YMEHUI.
Ouenka Kputepuu onieHHBaHUS IO COCTABIISIONIUM 00pa30BaHHOCTH
[IpeameTHO- JlesaTeIbHOCTHO- LlennocTHO-
nHdopMaImoHHas KOMMYHUKATHUBHAs OpUEHTAIMOHHAs

«5»

Bo BpeMsi paboThI M B OTUYETE YUaIIHICs OOHAPYIKUIT;
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MIPEACTABIICHHUE O
METOJax
UCCIIEJOBaHUS,
U3y4yaeMbIX B (pusmke,
3HAHUE MPaBUII
TEXHUKHU
0e30macHOCTH,
HEOOXOIUMBIX I
MIPOBEICHUS
JKCIIEPUMEHTA,
BJIAJICHUE
COOTBETCTBYIOLIEH
TEPMHUHOJIOTUEH,
CUCTEMAaTUYECKOU
HOMEHKJIATYPOMU.

AKCIIEPUMEHT
BBITIOJTHEH MTOJTHOCTHIO
Y TIPAaBUJILHO B
COOTBETCTBHH C
TUTAHOM M TEXHHUKOU
0e30I1aCHOCTH,
CICITaHbI
COOTBETCTBYIOIIHE
W3MEPCHHUSI, PAaCUCThl U
BBIBOJIBI, OTUET C/ICJIaH
JTUTEPATYPHBIM S3BIKOM
C TOYHBIM U
NIPAaBIJILHBIM
UCIIOJIb30BaHUEM
OCHOBHBIX (PU3HUECKUX
HOHATHH, POPMYII.

TIPOSIBIISIET
CaMOCTOSITEIIbHOCTD U
UHTEpEC IpH
BBITIOJTHCHAH
J1a00paTOPHOTO
HKCIIEPUMEHTA, OCO3HAET
€ro poJib B MO3HAHUH.

«4»

MPECTaBICHUE O
MeTOJIax
UCCIIEIOBaHUSI,
U3y4yaeMbIX B (pusmke,
3HaHUE MPaBUII
TEXHUKHU
0e301acHOCTH,
HEOOXOIUMBIX I
MIPOBEJCHUS
HKCIEPUMEHTA,
BJIQJICHUE
COOTBETCTBYIOLIEN
TEPMHUHOJIOTHEM,
CHUCTEMATHYECKOU
HOMEHKJIATYPOH.

AKCIIEPUMECHT
OCYIIECTBJICH B
COOTBETCTBHH C
IJJAHOM M YIETOM
MPaBUJI TEXHUKHU
0€30IacHOCTH HE
MOJIHOCTBIO, TOMYIIECHBI
JIBE TPH HE
CYIIIECTBEHHbBIC
OIUOKH TIPU
IPOBEJICHUN
U3MEPEHNM , CIICIIAHBI
COOTBETCTBYIOIIHEC
WU3MEPEHUS U BBIBOJIBI.
OTYeT C/CIIaH
JTUTEPATYPHBIM SI3BIKOM
C TOYHBIM H
PaBUIBLHBIM
UCIIOJIb30BaHUEM
OCHOBHBIX (hU3HUECKUX
MOHATHH, GOPMYII.

TPOSIBIISICT
CaMOCTOSITEIbHOCTD U
UHTEpeC Mpu
BBITIOJTHEHUH
71a00paTOPHOTO
HKCHEPUMEHTA, OCO3HAET
€ro poJib B MO3HAHUMU.

«3»

IPEICTABICHHUE O
METOoaxX
UCCIIEJOBAHMS,
U3y4yaeMbIX B (pusmuke,

DKCIEPEMEHT
OCYIIECTBIICH HE MEHEe
9YeM Ha TI0JIOBUHY,

JoMmyieHa

IPOSIBIISIET
CaMOCTOSITEJILHOCTD U
WMHTEpEC MpHU
BBINIOJIHEHUU
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SHAaHHUEC ITPaBHJI

CymieCTBCHHAasA omoKa

71a60paTOPHOTO

TEXHUKU B XOJI€ OKCIIEPUMEHTA B | SKCIIEPUMEHTA, OCO3HAET
0€30IMacHOCTH, IPOBEJCHUU €r0 poJIb B TO3HAHUMU.
HEOOXOUMBIX JIJIs U3MEPEHMUI, B
IPOBEICHMUS odopmiieHnHn paboThl, B
IKCIIEPUMEHTA, COOJIIO/ICHUH TTPABUIT
BJIaJICHUE TEXHHUKH 0€30MacHOCTH
COOTBETCTBYIOLIEH pu pabor e ¢
TEPMUHOJIOTHEM, 000pyI0BaHUEM,

CHUCTEMaTUYECKOM KOTOpasi MOXKET ObITh
HOMEHKJIaTypOH. HCIIPABJIEHA 11O
TpeOOBAHMIO YUUTETIS.

«2» | JlomyIIeHsl DKCHEpUMEHT OKCIIEpUMEHT
CYLIECTBEHHbBIE OCYIIIECTBJICH MEHEE BBITIOJIHEH 0e3
OLUMOKH MpHU YeM Ha MOJIOBUHY WIM | 3aMHTEPECOBAHHOCTHU, HE
BBINIOJIHEHUU JOIYIIIEHBI IBE U 00JIee | MOKET OLIEHUTh €T0

DKCIIEPUMEHTA, HE
BIIAJICET
COOTBETCTBYIOLIEH
HOMEHKJIaTypOH.

CYIIECTBEHHBIX
OILIIMOKHU B XO0JI€
AKCIIEPUMEHTA, B
odopmiieHUHU pabOTHI, B
MPOBEJICHUH PACUETOB
Y U3MEPEHUN, HE
c/ienaH BBIBOJI 110
pe3yJibTatam paboThI.

POJb B IIO3HAHHNH.

Onenka
«1»

CraBUTCI B TOM
ciydae, €ClIM YYEHUK
HE MOXET OTBETHUTH
HA Ha OIMH W3
IMOCTaBJIICHHBIX
BOIIPOCOB.

CraBUTCS, €CIU YUCHHK
COBCEM HE BBITIOJIHUII
HU OJHOTO 33/IaHMUS.

CraBurcs, ecIu
yYalluicsi COBCEM HE
BBITIOJIHUTT pa0oTy.

Bo Bcex ciyyasix oneHka
CHUKAETCSI, €CIIH
YYEHUK HE coOJroaal
TpeOOBaHUS MPABUII
0e30MacHOCTH TpYy/a.
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