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AHHOTanuA K padoyeil mporpamme no ¢pusuke 7-9 Kiaccol

Pabouas mporpamma mno yueOHomy mnpeamety «®Dusmuka» pa3paboTaHa B COOTBETCTBHM C OCHOBHOHN 00pa3oBaTelIbHON
nporpaMMmoi ocHoBHOro obmiero oopazoBanusi ['BOY OOI c.Ilecounoe (B penakuuu npukaza Ne 84/1 ot 26.08.2024 r.) u
dI'OC 00O (npukaz MunuctepcTBa o6pazoBanus u Hayku PO ot 17.12.2010 Ne 1897, ¢ usmenenusimu ot 31.12.2015 Ne
1577).
[IporpamMma cOOTBETCTBYET OCHOBHOM 00pa3oBaTeIbHOM porpamme u yueonomy iany ['6OY OOIII c.Ilecounoe.
PaGouas nporpamma kypca «®Pusnka» chopMrpoBaHa HA OCHOBE, aBTOPCKOM nmporpammsl «A.B.Ilepoiikun: 7 - 9 kitaccb»
(aBTopsl: A.B. Ilepeimkun, H. B. ®unonosuu, E. M. I'ytauk.- M.: JIpoda, 2017 r.) u opueHTHpOBaHA HAa pabOTy MO y4eOHO-
METOIMYECKOMY KOMIUIEKTY:

VYyeonuk.A.B. Ilepsimkun. @usnka 7 kinace

VYyeOnuk. A.B.Ileperimkun. @usnka 8 kiacc.
VYyeonuk. A.B.Ilepoimkun, ['yrauk E.M. ®@usuka 9 kiace

VUEBHBIN IJIAH (KOIH4ECTBO YacoB):

7 Kl1acc — 2 Jaca B Hesielno, 68 yacoB
8 K1acc — 2 yaca B HeJIear0, 68 JacoB
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9 knacc — 3 yaca B Hejento, 102 yacoB N

IEJIN: usyyenus GU3HKH B OCHOBHOM LIKOJIE CeAyIOLIHUeE:

1. ®opMupoBaHuE CUCTEMBI HAYUHBIX 3HAHUN O IPUPOJIE, €€ PyHAaMEHTAIbHBIX 3aKOHAX JJIS MOCTPOCHUS
npejacTaBiieHus 0 GU3NUECKONW KapTUHE MUPA;

2. CucremaTu3alnus 3HaHUI 0 MHOT00Opa3uu 0OBEKTOB U SIBJICHUN PUPO/IbI, O 3aKOHOMEPHOCTSX MPOLECCOB U O
3aKOHaX (PU3UKHU JJIsI OCO3HAHMSI BO3MOKHOCTH Pa3yMHOT0 UCTIOJIb30BAHUS JOCTHKEHUN HAYKU B JaJbHEHUIIIEM
Pa3BUTUH LIUBUIN3ALINHY;

3. @opmupoBaHue YOS KIEHHOCTH B IO3HABAEMOCTHU OKPY KAIOIIEr0 MUpa U JOCTOBEPHOCTH HAYYHBIX METOJIOB
€ro U3y4eHUs;

4, OpFaHI/ISaHI/IH 9KOJIOTHYCCKOT'O MBIIIIJICHUA U ICHHOCTHOI'O OTHOIICHUA K IIPUPOC,

5. Pa3BuTuHe Mo3HaBaTENbHBIX MHTEPECOB U TBOPUYECKUX CIIOCOOHOCTEH 00yUaromuxcs, a TaKkKe HHTepeca K

pacCHIMPEHUIO B YITyOJaeHNI0 (U3NISCKUX 3HAaHUK B BBIOOpa (DU3UKH KaK MpOo(UIBLHOTO TIpeaMeTa.

3AJAUM:

1. 3HaKOMCTBO OOYYAIOIITUXCS ¢ METOJIOM HAYIHOTO TIO3HAHMS M METOIaMH HUCCIIEOBAHMUS OOBEKTOB M SIBIICHUM
MIPUPO/IBI;
2. IIpuobpeTeHne 00yJaroIMMMUCS 3HAHUH 0 MEXaHUYECKUX, TETUIOBBIX, DJICKTPOMArHUTHBIX U

KBAHTOBBIX JBJICHHUAX, (bHBH‘-IGCKI/IX BCIINYMHAX, XaPAKTCPU3YIOINX 9THU ABJICHHUA,
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3. ®opMupoBaHHUE y 00yUaIOUUXCsl YMEHUIM HAOII01aTh IPUPOIHBIE IBJICHUS U BBITIOJHATH ONBITHI,
nabopaTopHble padOThI M SKCIIEPUMEHTAIBHBIE UCCIAEAOBAHMS C UCTIOIB30BAHUEM U3MEPUTEIIbHBIX
npuOOpPOB, LIUPOKO MPUMEHSAEMBIX B TPAKTUUECKON KU3HU;

4. OBnajieHre 00y4aronIMMHUCS TAKUMH OOIIEHAYYHBIMH MOHSATUSIMH, KaK IPUPOHOE SIBICHHUE, SMITUPUUECKU

yCTaHOBHeHHBIﬁ (I)aKT, Hp06neMa, THUIIOTC34a, TGOpeTI/I‘IeCKI/Iﬁ BBIBO/J, PC3yJIbTAT 3KCHCpHM€HT&HBHOﬁ IMIPOBCPKU

5. IlonumaHue O6y‘IaIOHII/IMI/ICSI OTJINYUMN HaY4YHbIX JAHHBIX OT HGHPOBepCHHOﬁ I/IH(bOpMaIII/II/I, OCHHOCTH

HAaYKH VI YAOBJICTBOPCHUA 6BITOBBIX, IMPOU3BOACTBCHHLIX U KYJIBTYPHBIX HOTpC6HOCTeI>'I YCJIIOBCKaA.

HpoepaMsz obecneyusaom 0o0CmudiceHue 6bIlNnyCKHUKamu OCHOBHOU UKOJIbl onpedeﬂeHHbzx JUYHOCMHbILX, MemanpedMemelx

U NPeOMemHbIX Pe3yIbmamos.
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MHUHUCTEPCTBO MPOCBEUEHUA POCCUMCKON ®EJAEPAILIUA
MunucrepcTBo o0pazoBanusi 1 Hayku Camapckoii o0J1acTu

IOro - 3anagnoe ynpasienune Camapckoii 00/1actu

I'bOY OOII c.Ilecounoe
PACCMOTPEHO ITPOBEPEHO YTBEPXJEHO
Ha MO yuutenei 3am.gupekropa no YBP  JIupekTop MIKOIbI
Kamenena C.A. Bunnuk C.B. Cuerupes C.B.
[Tporokon Nel ot 27.08. . 28.08.2024 1. [Tpuka3 Ne95 ot 29.08.
2024 r. 2024 r.
PABOYAS ITPOTPAMMA

yueOHoro npeamera «®@u3uka. bazoBblii ypoBeHb»

U1 oOydJaromuxcs 7-9 Kiaccos

c.Ilecounoe 2024
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HNOACHUTEJBHAS 3AIIUCKA
PabGouass mporpamma mno ydebHomy mnpeamery «®Dusmkay pazpaboTaHa B COOTBETCTBUHU C OCHOBHOHN 00pa3oBaTelIbHOU
nporpammoii ocHoBHOTo o01iero oopasoanust ['BOY OOIII c.Ilecounoe (B pemakiuu npukaza Ne84/1 ot 26.08.2024 r.) u
dI'OC 00O (npukaz MunucrtepctBa oopazoBanus u Hayku PD ot 17.12.2010 Ne 1897, ¢ usmenenusimu ot 31.12.2015 Ne
1577).

[IporpamMmma COOTBETCTBYET OCHOBHOM 00pa3oBaTeIbHOM Mporpamme U yuebHomy iany 'bOY OO c.Ilecounoe.

PaGouas nporpamma kypca «®Pusuka» chopmMupoBaHa Ha OCHOBE, aBTOPCKOM mporpammbl «A.B.Ilepoimikun: 7 - 9 kiaccb»
(aBTopsl: A.B. Ilepwimikun, H. B. ®unonosuu, E. M. I'ytauk.-M.: JIpoda, 2017r.) u opueHTupoBaHa Ha paboTy 1o yueOHo-
METOJIMNYECKOMY KOMIUIEKTY:

VYyeonuk.A.B. Ilepsimkun. @usnka 7 kiacc.

VYyeOnuk. A.B.Ilepermkun. @usnka 8 kiacc.

VYyeonuk. A.B.Ileporikun, ['yrtauk E.M. ®@usuka 9 knacc.

LEJU: usyyeHus (pU3MKU B OCHOBHOM LIKOJIE CJIeAYOIIHe:
1. ®opmupoBaHUE CUCTEMBI HAYYHBIX 3HAHUI O TIPUPOE, €€ PyHTaMEHTATbHBIX 3aKOHAX JJIS TOCTPOCHUS

npeACTaBiIeHUs 0 (PU3NYECKON KapTUHE MUPA.
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2. CucremaTu3alus 3HaHUH 0 MHOT000pa3uu OOBEKTOB U SIBJICHUN MPUPO/bI, O 3aKOHOMEPHOCTAX MPOLECCOB U
03aKOHaxX (PU3MKH JJI1 OCO3HAHUS BO3MOXKHOCTH Pa3yMHOI'0 UCIIOJIb30BaHUs JOCTHKEHUI HayKU B JlajbHEHIIEM
Pa3BUTUN LIUBUIN3ALIMH.

3. ®opMupoBaHue yOexKACHHOCTH B TO3HABAEMOCTH OKPY>KAIOIIETO MUPA U JOCTOBEPHOCTH HAYYHBIX

METOJ0B €T0 U3YUCHUS.

4. Opraau3anys 5K0JIOrMYECKOr0 MBIIIJIEHUS] M IEHHOCTHOTO OTHOLIEHUS K IPUPOJE.

5. Pa3BuTHe 1o3HaBaTEIbHBIX HHTCPCCOB U TBOPUYCCKHUX CIIOCOOHOCTEM O6yanOHII/IXCSI, a TAKIKEC MHTCPCCA K

PaCHIMPEHHUIO U YIITyOJIeHHI0 PU3NYECKUX 3HAHUM U BbIOOpa (PU3UKU KaK TPO(UIBHOTO MpeaMeTa.

3AJIAYU:

1. 3HaKOMCTBO 00OYYAIOLIUXCS C METOJIOM HAyYHOTO TTO3HAHUS U METOJIaMH UCCIIEeIOBaHUSI 0OBEKTOB U SIBIICHUN
IIPUPOJBL.

2. [IpnoOpeTeHue oOydarOMMUMUCS 3HAHUNA 0 MEXaHUYECKHUX, TETUIOBBIX, JIEKTPOMArHUTHBIX U

KBAHTOBBIX SIBJICHUSX, (PU3NUECKUX BEIIMUNHAX, XaPAKTEPUIYIOIIUX ITU SIBIICHHUS.

3. ®opMupoBaHHUE y 00YyUaAIONUXCSI YMEHUI HAOII0IaTh IPUPOIHBIC SIBIICHUS U BBITIOJHSTH OIBITHI,
nabopaTopHbie padOTHI M SKCIIEPUMEHTAIBHBIC UCCIEAOBAHMS C UCTIOIB30BAHUEM U3MEPHUTEIBHBIX

nprOOPOB, MIUPOKO MPUMEHSIEMBIX B TPAKTHUECKON KU3HH.

4. OBnasieHre 00yJarONIMMUCS TAKUMH OOIICHAYYHBIMH TMOHSITHSIMH, KaK IPUPOTHOE SBJICHUE, DIMITUPUIECKA

YCTaHOBJICHHBIN (PakT, mpobiema, TUnoTe3a, TEOPETUIECKUI BBIBO, PE3yIbTaT SKCIEPUMEHTAIBHOMN MPOBEPKH.



TOYUKA !’POCTA

5. [lonnmanue oOy4aromMMKUC OTIUYMI HAyYHBIX JAHHBIX OT HEPOBEPEHHOM MH(POPMALIUU, IEHHOCTH

HAYKU JUISl YOBJIETBOPEHUS OBITOBBIX, IPOU3BOJCTBEHHBIX U KYJIBTYPHBIX IOTPEOHOCTEHN YETIOBEKA.

HpoepaMsz obecneyusarom 0o0CmudCeHue 6blnyCKHUKamu OCHOBHOU UKOJIbl Ol’lpeaeﬂéHHle JUYHOCMHbILX, Memanpeamemelx

U NPeOMemHbIX pe3yIbmamos.

PaGouas nporpamma no npeamery «du3nkay Ha ypoBHE 7-9 Kilacca OCHOBHOTO 0OIIero o0pa3oBaHus COCTaBIEHA HA OCHOBE:
- OcHOBHO# 00pa3oBaTeIbHOM IpOorpaMMon OCHOBHOTO 00111eT0 00pazoBanust ' bOY OOIII
c. [Tecounoe (mpuka3 Ne84/1 ot 26.08.2024r.)
- IIporpammsl Boctiutanusa 'BOY OO c.Ilecounoe;

- [IpumepHOIi pabodeit mporpaMMbl OCHOBHOTO OOIIero o0pa3oBaHus mpeameTa «MaTemaTrukay
PaGouas mporpamma ecTeCTBEHHOHAYYHOW HAMPABICHHOCTH MO (U3MKE C UCMOJIB30BaHUEM 000pyaoBaHUs IeHTpa « Touku
poctay miig 7-9 KilaccoB OCHOBHOM IIKOJIBI COCTaBJICHA U pa3pa0d0TaHa B COOTBETCTBHH C:
HopmaTtunas 6a3a
1. ®enepanbubiii 3akoH 0T 29 .12 .2012 Ne 273-®3 (pen . ot 31 .07 .2020) «O6 oOpazoBanuu B Poccuiickoit ®enepaunny (¢
W3M . U JI0T ., BeTyI . B cuiy ¢ 01 .09 .2020) . — URL:
http://www .consultant .ru/document/cons_doc_LAW_140174 (nata obpamienwus: 28 .09 .2020)
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2. Ilacnopt HaumoHnanbHOro mnpoekra «OOpa3zoBanue» (yrB . mnpesuguymom Cosera mnpu Ilpesunente PO mo
CTpPATeTMUEeCKOMY Pa3BUTHIO U HAIIMOHAJIBHBIM MpOeKTaM, IpoTokoi oT 24 .12 .2018 Ne 16) . — URL:

https://login .consultant .ru link ?reqg=doc&base=LAW&n=319308&demo=1 (mxara oopamenus: 10 .03 .2021)3 .

3. TocynapctBennas mnporpamma Poccuiickoit ®denepanuu «PazButue oOpazoBaHus» (YTBEpXKJIEHAa IOCTAHOBICHUEM
[IpaButenscTBa PO o1 26 .12 .2017 Ne 1642 (pex . ot 22 .02 .2021)

4. «O0 yTBepKAEHUU rocy1apcTBeHHOM porpammbl Poccuiickoii denepanun «Pa3zputue obpazopanuss» . — URL:
http://www .consultant .ru/document/cons_doc_LAW_286474/cf742885e783e08d938 7d7364e34f26f87ec138f

(mara obpamenus: 10 .03 .2021)

5 . ®enepalibHBIN rOCYJapCTBEHHBIN 00pa30BaTENbHbIN CTaHIAPT OCHOBHOTO 00111eT0 00pa3oBaHus (YTBEPKIAEH MPUKA30M
MunucrtepctBa oO6pa3oBanus u Hayku Poccuiickoit @enepa- muu ot 17 gexadps 2010 r . Ne 1897) (pen .21 .12 .2020) . —
URL.: https://fgos .ru

(mara obpamenus: 10 .03 .2021)

6. @enepanbHBIA TOCYIapCTBEHHBIA 00pa30BaTENbHBIN CTaHIAPT CpeaHero olmero oopasoBaHus (YTBEPKIEH MPUKA30M
MunmuctepcTBa 06pa3oBanus u Hayku Poccuiickoit @enepanuu ot 17 mast 2012 1. Ne 413) (pex .11 .12 .2020) . — URL:pd
https://fgos .ru

(mata oopamenus: 10 .03 .2021)
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7. Metoguueckue peKOMEHIAlUU IO CO3JAaHUI0 U (PYHKIIMOHMPOBAHUIO JETCKUX TeXHOMapkoB «KBaHTopuym» Ha 0Oaze
o0111e00pa30oBaTeNbHBIX OpraHu3anui (YTBEpKIECHBl pacnopsokeHrueM MuHucTtepceTBa mnpocBemieHus: Poccuiickoit
®denepanyu ot 12 suBaps 2021 r. Ne P-4) . —

URL.: http://www .consultant .ru/document/cons_doc_LAW_ 374695 (nara oopamenus: 10 .03 .2021)

8. Meroanueckue peKOMEHAAIMU IO CO3JaHUI0 M (YHKIIMOHMPOBAHUIO LEHTPOB HHUdpoBoro obdpazoBanHus «IT-kyO»
(yTBepkIeHBI pacriopsbkeHueM MuHHcTepcTBa npocBerienus Poccuiickoit @enepanuu ot 12 suBaps 2021 r . Ne P-5) . —
URL.: http://www .consultant .ru/ document/cons_doc_LAW 374572

(mara ob6pamenus: 10 .03 .2021)

9. Metoauyeckue pEKOMEHJAIMU 10 CO3JaHUI0 W (PYHKIMOHMPOBAHHIO B 00IIe00pa30BaTEIbHBIX OPraHU3aIusX,
pPacIoOIOKEHHBIX B CEJIbCKOM MECTHOCTM M MajblX TopojaaX, IEHTPOB O00pa3oBaHUs €CTECTBEHHO-HAYYHOU W
TEXHOJOTHYECKOW HampaBieHHoOcTel («Touka poctayn) (yTBEpKAEHBI pacnopsskeHueM MUHHUCTEPCTBa IMPOCBEIICHUS
Poccuiickoit ®eneparun ot 12 suBaps 2021 r . Ne P-6) . — URL: http://www .consultant .ru/document/cons_doc_
LAW 374694/ (nata oopamenus: 10 .03 .2021).

Pabouas mporpamma peanusyercs B yueOHmkax A. B. Ilepeimkuna «®usmnka 7 kinace», «dusmka 8 kimace», «dusuka 9 kmacey
cuctemsl «Beptukanby [lepoimkun A. B., yueOHuk nis 00meobpa3oBarenbHbIX yaeOHbBIX 3aBefeHuil. M.: [Ipoda, 2020
[Iporpamma ompenensieT cofepkaHue U CTPYKTYpY Y4eOHOro mMaTepuaia, mociIe0BaTeIbHOCTh €ro U3y4eHus, MyTH pOopMHUpO-

BaHHUA CHUCTCMBI 3H3HHfI, YMGHI/Iﬁ U CIOCOOO0B ACATCIIbHOCTH, Pa3BUTHUA, BOCIIMTAHUA U COOUAIN3alNU YIallIuXCA.
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Coznanune uentpa «Touka pocra» mpeanosaraeT pa3BUTHE 00pa3oBaTENbHOM HHQPACTPYKTYphl 00111€00pa3oBaTeIbHON
OpraHu3alyy, B TOM YKCJIE OCHAIEHHE 00111e00pa30BaTeIbHON OpraHu3aluu:

1. oGopynoBanuem, cpeACTBaMH OOY4YEHHUsT M BOCHUTAHMS sl U3y4deHUs] (B TOM 4YHCIE SKCIEPUMEHTAJIbHOI0) MPEIMETOB,
KypCOB, AUCIHUIUIMH (MOJyJIei) eCTECTBEHHOHAYYHOI HAaINpaBJIECHHOCTH MPH pealin3allid OCHOBHBIX 00I11€00pa30BaTeIbHbIX
MpOrpaMM U JOTNOJHUTENbHBIX 00111€00pa30BaTeNbHbIX MPOrpaMM, B TOM YHCIIE NI PACUIUPEHHs COJEpkKaHUS y4eOHOTO
npeaMera «duznkay;

2. 00Opy/nOBaHHMEM, CpeACTBAMH OOY4YeHHS M BOCHUTAHUS [Jis peaju3alldd NPOrpaMM JOMOJHUTEIBHOTO 00pa3oBaHU s
€CTECTBEHHOHAYYHOW HaIPABICHHOCTEM;

3. KOMIBIOTEPHBIM U UHBIM 000PYI0BAaHUEM.

[IpodunbHbIN KOMIUIEKT 000pyAOBaHUS oOecrieunBaeT 3PGEeKTUBHOE JOCTHKEHHE 00pa30BaTEeNbHBIX PE3YIbTATOB 00YJYaIOUTUMUCS
0 IpOrpaMMaM €CTeCTBEHHOHAYYHOW HAMPaBIEHHOCTH, BO3MOXKHOCThH YIIyOJNEHHOTO H3YYEHHS OTACNIBHBIX IMPEAMETOB, B TOM
gucie A GopMHUPOBaHUS H300PETATENHCKOT0, KPEaTUBHOTO, KPUTHYECKOTO MBIILICHUS, Pa3BUTHS QYHKIIMOHAIBHONW TPAMOTHOCTH

y 00y4aromuxcs, B TOM YUCJI€ €CTECTBEHHOHAYYHOW U MaTeMaTUUYECKOM.

OKCTHEPUMEHT SBISICTCSI HICTOYHUKOM 3HAHWM U KPUTEPUEM UX UCTUHHOCTH B Hayke. KoHienmusi coBpeMeHHOTO 00pa3oBaHuUs
MO/IPAa3yMEBAET, YTO B Y4€OHOM HKCIIEPUMEHTE BEAYIIYIO POJIb JOJIKEH 3aHATH CAMOCTOSITEIIbHBIN UCCIIEN0BATEILCKUA YICHUYECKUN
skcriepuMeHT. COBpEMEHHbBIE JKCIIEPUMEHTAIBHBIE HCCIACAOBAHMS MO (PU3WKE yKe TPYJAHO TPEICTaBUTHh O€3 HMCIOJIh30BAaHUS HE
TOJILKO aHAJIOTOBBIX, HO U IU(POBBIX U3MEPUTENHHBIX MPHOOPOB. B denmepanbHOM rocy1apcTBEHHOM 00pa30BaTEILHOM CTaHIAAPTe

(manee — ®PI'OC) mpornucaHo, YTO OJHUM U3 YHUBEPCAIBHBIX YICOHBIX
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I[@ﬁCTBHfI, HpI/IO6peTaCMBIX ydyalmiuMucsda, AOOJDKHO CTaTb YMCHHC «IPOBCIACHHA OIIBITOB, IMPOCTBIX JKCICPHMCHTAJIIBHBIX

UCCJIEeI0BAHUM, MIPSMBIX U KOCBEHHBIX U3MEPEHUH C UCTIOJIB30BAHUEM AHAJIOTOBBIX U LIU(PPOBBIX U3MEPUTEIBHBIX IPUOOPOBY.

VY4eOHbIll SKCIIEpUMEHT MO0 (U3MKE, MPOBOJMMBIA Ha TPaJAULMOHHOM OOOpynoBaHUMU (03 MNpUMEHEHUs UHUPPOBBIX
naboparopuil), HE MOXET B IOJHOM Mepe O0ecneuuTbh pelleHHe BceX oOpa3oBaTeNbHBIX 3a7ad B COBPEMEHHOM ILIKOJIE.

CrnoxuBiascs CUTyaluus 06YCJ'IOBJ'I€H3, CYIICCTBOBAHUCM pPsa HpO6HCMI

*  TPAJUIIMOHHOE IIKOJbHOE OOOPY/IOBAaHHE H3-3a OrPAaHUYCHUS TEXHUYECKUX BO3MOXKHOCTEHW HE TMO3BOJISET MPOBOIUTH
MHOTHE€ KOJIMYECTBEHHBIE UCCIICAOBAHUS;

¢ JITUTENIBHOCTh MPOBENCHUS (PU3MUECKUX UCCIIEAOBAHUM HE BCETJ]a COTTIaCyeTcs C JUIUTENbHOCTHIO YUEOHBIX 3aHATHH;

*  BO3MOXKHOCTH IPOBEJICHUS MHOTHX (DPU3UYECKUX UCCIEIOBAHUN OTrpaHUYMBAETCS TPEOOBAaHUSMU TEXHUKU O€30MaCHOCTHU U
APp-

Hudposas maboparopusi KapJAUHATLHBIM 00pa30M HM3MEHSET METOJIUKY M COACpPKAHUE DKCIEPUMEHTAIBHON JESITEIbHOCTH U
MIOMOTaeT PENINTh BhIIENEepeuncieHHbie nmpoobseMsl. [llupokuii criekTp MUGPOBBHIX TaTYUKOB MO3BOJSET YUAIIUMCS 3HAKOMUTHCS C
napameTpamMu GU3HUECKOr0 IKCIIEPUMEHTA HE TOJIBKO Ha KAYECTBEHHOM, HO M Ha KOJWYECTBEHHOM ypoBHE. C MOMOIIbI0 1TudpoBOi
1abopaToOpuu MOKHO TPOBOAMUTH JJIUTEIBHBIN IKCIEPUMEHT Ja)ke B OTCYTCTBUHU SKCIepUMEHTatopa. [lpu sTom wuzmepsiembie

JAaHHBIC U PE3YJIBTATHI UX 00Pa0OTKU OTOOPAKAIOTCS HEMOCPEACTBEHHO HAa KpaHE KOMITBIOTEpa.

B mpomecce popmupoBaHusS SKCIEPUMEHTAIBHBIX YMEHUW MO (U3MUKE YYAIIMACS YYUTCS TPENCTaBIsATh WHGOpMaIuio 00

HCCICAOBAaHNHU B I—ICTI:I]‘f)éX BUaax:
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* B BepOAJIBHOM: OIMCHIBATH JKCIEPUMEHT, CO3/1aBaTh CIIOBECHYIO MOJEIbh DKCIIEPUMEHTa, (PUKCHPOBATh BHHMaHHE Ha
U3MEPSIEMBIX PU3NUECKUX BETUINHAX, TEPMUHOJIOTHH;

* B TaOJIMYHOM: 3aIOJIHATH TaOJIUIIBI TAHHBIX, JIGKAITUX B OCHOBE TOCTPOCHUS rpaduKoB (TIPH ATOM y yUalTUXCsl BOSHHUKACT
NIEPBUYHOE MIPEICTABIICHUE O MacIITa0ax BEJIMYNH);

¢ B rpadUUYECKOM: CTPOUTH IPAPUKH 110 TAOJMYHBIM JTAHHBIM, YTO MTO3BOJISACT MMEPEHTH K BBI- ABMKCHHUIO TUIIOTE3 O XapaKTepe
3aBUCUMOCTH MEXIY (DU3UYCCKUMH BEIIMYMHAMH (TP 3TOM YYHUTEIb MOKa3bIBACT MPEUMYIIIECTBO B BU3YaIM3allMd 3aBUCHUMOCTEH
MEX Ty BEJIU- YNHAMH, HATJSITHOCTh U MHOTOMEPHOCTB);

* B aHAJIMTHYECKOM (B BHJIC MATEMAaTHUYCCKUX YPAaBHCHUM): TPUBOJANTH MATEMAaTHYCCKOE OIMMMCAHME B3aUMOCBS3U (DH3UICCKUX
BEJIMYUH, MaTEeMaTHIeCKOe 0000IIEHIE ITOTYICHHBIX PE3yIbTaTOB.

[lepexon k KaXIOMy dTamy MpeAcTaBIeHUsT HHOPMAIIMK 3aHUMAET JOCTATOYHO OOJIBIIION MPOMEXYTOK BpeMeHH. be3yciioBHO,
B 7—9 KJaccax 3TOT Mpoliecc He0OX0UM, HO B CTApIIKX KJaccax 3TO BpeMs MOXKHO OBLIIO ObI OTBECTH Ha pelIeHue 0oyiee BaKHBIX
3amady. B 3TOM maHe 1udpoBbIe J1A00PATOPUU TMO3BOJIIOT CYINIECTBEHHO SKOHOMHUTH BpEMs, KOTOPOE MOXKHO MOTpPATUTh Ha

(dbopMupoOBaHUE UCCIIEIOBATEIHCKUX YMEHUHN YUAIIMXCS, BRIPAKAIOMINXCS B CIECIYIONTUX IEUCTBUIX:

¢ oIpeleNeHue NpoOIEeMBl;
* TIOCTaHOBKA HMCCJIEIOBATEIILCKOM 3a/1a4H;
* IUIAaHUPOBAHUE PEUICHUSA 3a7a4H;

*  IOCTPOEHUE MOJEINEH;

BBIIBMKCHHNEC I'MIIOTC3,
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¢ JKCIEpPUMEHTAIbHAS MMPOBEPKA THIIOTE3;

*  aHaJU3 JJAHHBIX YKCIIEPUMEHTOB WIJIM HAOJIOCHUN;

*  (opmymupoBaHHUE BHIBOJIOB.

[Tocneqaue TObI y yYaImuxcsl HaOMIoAaeTCs HU3Kash MOTHBAIUS U3YUYCHUS €CTECTBCHHOHAYYHBIX TUCIUILINH U, KaK CJIC/ICTBHE,
najeHue kadecTBa oOpaszoBanus. [ludpoBoe yueOHOe 000pyHOBaHHE IO3BOJIIET YYaIIUMCS O3HAKOMHTBCS C COBPEMEHHBIMU
METOJIaMH HCCJICIOBAHMS, MPUMEHSIEMBIMH B HayKe, a YYUTEI0 — TPHUMCHITh Ha TPAKTHUKE COBPEMCHHBIC I1€IarOTHYeCKUe
TeXHOJ0TUHU. [T03TOMY rI1aBHO# cOcTaBISAIONICH KOMIUIEKTa « TOUKOH pocTay ABISIOTCS IUGPOBBIC Ja00OpaTOPUH.

[Ipemaraemas nmporpaMma peayin3yeTcs ¢ TOMOIIbI0 ydeOHO-MeToanYecKuXx KoMiuiekToB (Y MK).

YMK s Kaxaoro Kiacca BKJIIOYAET: yYeOHHK, 3aJa9HUK, METOJUYECKHE MATEpPHANbl ISl YYHUTENs, CAMOCTOSTEIBHBIC |
KOHTPOJIbHBIE PAOOTHI.

[Tnanupyrores ciaeayromme GopMbl OpraHu3anuy yaeOHoro mpoiecca: GpoHTalbHBIC, KOJUICKTUBHBIC, TpYyNIOBBIe, paboTa B
nape; WHIWBUIyaJTbHbBIC.

B npenomaBanmm mpemmera OyayT — MCIONB30BATHCS CICAYIONIME TEXHOJOTHMH W METOABI: JIMYHOCTHO-OPUCHTHPOBAHHOE
obydenue; mpobieMHoe obydeHue; nuddepeHIMpoBaHHOe 00yUeHHE; TEXHOJIOTUH OOYYCHUS HAa OCHOBE PEIICHUS 3aJ]1ay; METOJbI
WHIUBUYaTbHOTO 00yUYEHUSI.

OcobOeHHOe 3HAUYE€HHWE B TMpENOAaBAaHUU (PU3UKH WMMEET IIKOJbHBIM (U3MYECKUNH OKCIEPUMEHT, B KOTOPBIA BXOIST
JEMOHCTPAIMOHHBIN SKCTIEPUMEHT U CAMOCTOSITEIIbHBIE JTA00OPATOPHBIC PAOOTHI YUaAIIHXCA.

Heanro n3yuyenuss Gu3NKM B OCHOBHOM IIKOJIE SIBJISAETCH:
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1) B HanpaBJIeHUH JJMYHOCTHOT'0O PA3BHTHS

- BOCIIUTAHHWE TOTOBHOCTH O0YYaIOIINXCS K CAMOPa3BUTHIO M CaMOOOPAa30BAHHIO HA OCHOBE MOTHUBAIIMU K OOYUCHHIO U MTO3HAHUIO;

-opMHpOBaHUE IIEHHOCTH 3I0POBOTO U 0€30MacHOro o0pasa >KM3HHU, MPABUI WHIWBHUAYAJIbHOTO U KOJJIEKTUBHOTO 0€30MacHOTO
MOBEJICHHSI B UYPE3BBIUYANHBIX CUTYAIUAX, YIPOKAIONIMX JKU3HH M 3J0POBBIO JIIOACH, TMpaBWJI MOBEACHUS Ha TPAHCIOPTE W Ha
J0pOrax.

-BOCIIUTaHHE YOCXKAEHHOCTH B BO3MOXKHOCTH IO3HATH MPUPOAY, HCOOXOIUMOCTH Pa3yMHOTO MCIIOIh30BaHUS JOCTHIKCHUN HAYKH
Y TEXHOJIOTHH JIJIs1 JaJTbHEHUIIIEr0 pa3BUTHS YEJIOBEYCCKOTO OOIIECTBA;

-pa3BUTHEC YBAKCHHS K TBOPIIAM HAYKH M TEXHUKH; OTHOIICHUS K (PU3HMKE KaK K DJIEMECHTY 00IIECUYCIIOBEYCCKON KYIbTYPHI,

2) B MeTanpeaMeTHOM HANpPaBJIeHUH

OCBOCHHE 3HAHUI O MEXaHUYECKHUX, TETUIOBBIX, JJIEKTPOMArHUTHBIX U KBAHTOBBIX SIBICHUAX; BETUUMHAX, XapaKTePU3YIOUIUX 3TH
SBJICHUS; 3aKOHAX, KOTOPHIM OHU TOYUHSIOTCS; METOJIaX HAYYHOTO TO3HAHUS IPUPOIBI U (DOPMUPOBAHUS HA STOM OCHOBE
peACTaBICHUN 0 (PU3NIECKOU KapTHHE MUPA;

OBJIaJICHNE YMEHUSMHU MTPOBOUTH HAOIIOICHUS TIPUPOIHBIX SIBJICHUM, OMMMCHIBATh U 0000IIaTh pe3yIbTaThl HAOIIOJCHUH,
MCITIOJIb30BaTh IPOCTHIE H3MEPHUTENbHBIC TPUOOPHI ISl U3yUeHUS PU3NUECKUX SBICHUN; IPEACTABIATH PE3yIbTaThl HAOTIOACHU N
WM U3MEpEeHUi B BUE TaOIuUIl, Tpa(UKOB U BBISIBISITH HA 3TON OCHOBE SMIIUPUUYECKHUE 3aBUCUMOCTH; IPUMEHSTh TIOJTyYCHHbBIE
3HAHMS 17151 OOBSICHEHHS Pa3HOOOPA3HBIX TPUPOAHBIX SIBJICHUH U MPOIECCOB, MPUHIIUIIOB JEHCTBUS BAXKHEUIITNX TEXHUYECKUX

YCTPOUCTB, /ISl perieHust GU3nIeCcKux 3a1ad;
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Pa3BUTUC MMO3HABATCIIbHBIX MHTCPCCOB, HHTCIUICKTYAJIbHBIX U TBOPYCCKHUX CIIOCOOHOCTEH B IMpouecce pCUICHUA CI)I/I?:I/I‘IGCKI/IX 3agad
H BBIIIOJIHCHUS SKCIICPUMCHTAJIBbHBIX HCCHGHOB&HHﬁ; CIIOCOOHOCTH K CaMOCTOATCIIbHOMY HpI/IO6p€T€HI/IIO HOBBIX 3HAaHUM 11O (1)I/I3I/IK6
B COOTBECTCTBHUH C )KU3HCHHBIMU HOTpC6HOCT$IMI/I U MHTCPCCaMU,

- UCIIOJIb30BATh KOMIIBIOTCPHBIC TCXHOJIOTUN JISI PCIICHUS I/IH(I)OpMaHI/IOHHBIX N KOMMYHUKAITUOHHBIX y‘{€6HBIX 3aJga4d, B TOM

quclie: BIYMCIICHHE, HaIMCAHUE NMUCEM, COUYMHEHUM, TOKIAa10B, pedepaToB, CO3JaHue IPEe3EeHTAUH U JIp.;

I[Inanupyembie pe3yJibTaThl OCBOCHUSI YUeOHOro npeaMeTa «PU3UKa).
JInuHOCTHBIMHU pe3yiabTaTaMu o0ydeHus Qusuke B 7-9 knaccax SBISIOTCS:

e pa3BUTHE MMO3HABATEJIbHBIX HHTEPECOB, MHTEIIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN yUaIuxcs;

e YOEXKJIEHHOCTh B BO3MOYKHOCTU IIO3HAHUS MPHUPOJBI, B HEOOXOAMMOCTH Pa3yMHOI0 HCIOJIb30BaHMs JOCTH)KEHUN HAyKH U
TEXHOJIOTUH JUIsl NajJbHEMIIEro pa3BUTHs YEJIOBEYECKOTO OOIIECTBA, YBaXKEHHUE K TBOPLIAM HAyKW M TEXHHUKH, OTHOLLIEHUE K
bu3uKe Kak 3JIEMEHTY 00IIeYeIOBEUSCKON KYIbTYPHI;

e CaMOCTOSITEJILHOCTb B IPUOOPETEHUN HOBBIX 3HAHUN U MPAKTUUYECKUX YMEHUI;

e TOTOBHOCTH K BBIOOPY JKU3HEHHOTO MyTU B COOTBETCTBUH C COOCTBEHHBIMU MHTEPECAMU U BO3MOXKHOCTSIMU;

e MOTHBalUs 00pa30BaTENbHOMN 1€ATEIBHOCTH IIKOJIBHUKOB Ha OCHOBE JJMYHOCTHO OPUEHTUPOBAHHOTO TIOJX0/4;

e (GopMHpOBaHHE IEHHOCTHBIX OTHOIICHWH JpYyr K ApPYyry, YYUTEN0, aBTOpaM OTKPBITHH M H300peTeHui, pe3yapTaTam
o0yJeHHUSI.

MeTanpeaMeTHbIMH pe3yJbTaTaMu 00ydeHus: pusuke B 7-9 Kitaccax SBISIOTCS:
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OBJIQJICHUE HaBBIKAMHU CAMOCTOSTEIILHOTO MPUOOPETEHHS HOBBIX 3HAHWM, OpraHu3alud Y4eOHOUW JesSTEeIbHOCTH, MTOCTAHOBKHU
LEJIEH, TUIAHUPOBAHUS, CAMOKOHTPOJISI M OLUEHKHU PE3YJbTAaTOB CBOEU AEATEIBHOCTH, YMEHUSIMU MNPEABUIAETH BO3MOKHBIC
pe3yJIbTaThl CBOUX JEUCTBUM;

MOHUMAHHUE PA3IUYUN MEXKIY HUCXOAHBIMU (DaKkTaMu M THUIOTE€3aMU JJII UX OOBSCHEHHS, TEOPETHUECKUMH MOJCIISIMU U
peaTbHbIMU OOBEKTaMH, OBJIAJICHUE YHUBEPCAIbHBIMH YYEOHBIMH JEHCTBUSIMU Ha MpUMEpaX TUMOTE3 JJisi OOBSICHEHUS
U3BECTHBIX (DaKTOB M OKCIEPUMEHTAIBbHOW TPOBEPKH BBIJIBUTAEMBIX THUIIOTE3, pPa3pabOTKU TEOPETHUYECKUX MOJIeeh
IIPOLIECCOB WU ABJICHUMN;

dbopMupoBaHue YMEHUM BOCHPHUHUMATH, TIepepadaTbiBaTh M NPEABIBIATH HHPOPMAIMIO B CIOBECHOH, 0O0pa3HOM,
CUMBOJIMYECKOM (hopMax, aHAIM3UPOBATh U NepepadaThIBaTh MOJYYCHHYIO HHGOPMAIIUIO B COOTBETCTBUU C MOCTABJICHHBIMHU
3aJlayamMu, BBIJEIISITh OCHOBHOE COJIEPKAHUE MPOYUTAHHOTO TEKCTA, HAXOIUTh B HEM OTBETHI HAa MOCTABJIECHHBIE BOIIPOCHI U
n3j1araTh €ro;

MPUOOPETEHHE OIbITa CaMOCTOSTEIBHOTO ITIOMCKAa, aHalu3a M OTO0Opa HH(POPMAIMH C KCIOJB30BAHHEM Pa3TMYHBIX
HMCTOYHUKOB M HOBBIX MH(POPMAITMOHHBIX TEXHOJOTHHA JJIs pelieHUs TT03HABATEIIbHBIX 3a/1a4,

pa3BUTHE MOHOJIOTHYECKOM M JHAJIOTHYECKOH pPEeYHM, YMEHHS BBIPAKAaTh CBOM MBICIHM M CIOCOOHOCTH BBICITYIIHBATH
cobeceHUKA, TOHUMATh €r0 TOYKY 3PEHUS, MPU3HABAThH IIPABO JAPYIOro YeI0BeKa Ha NHOS MHCHHCE;

OCBOCHHE TIPUEMOB JICHCTBUI B HECTAHAAPTHBIX CUTYAIIUSIX, OBJIAJICHUE SBPUCTHYCCKUMH METOaMH PEIICHUS MPoOIIeM;
dbopMupoBaHue yMEHHUN padOTaTh B TPYIIIC C BBITOJTHECHUEM Pa3JIMUHBIX COIHMAIBHBIX POJICH, MPEACTABISATh U OTCTAWBATh

CBOH B3I'JI1bI U Y6C)KI[GHI/I$I, BCCTHU NHUCKYCCHIO.
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PeryastuBubie YY /|

OO0yyaromuiics Moxy4uT BO3MOKHOCTD JIsl (POPMHUPOBAHUS CIEAYIOIIUX PETYIATUBHBIX Y Y /1.

1.

YMeHne caMoCTOsTENbHO ONPEAENITh eI 00yUeHus, CTaBUTh U (POPMYJIMPOBATH HOBBIE 33J]a4M B YU€Oe 1 MO3HaBaTEIbHOM

ACATCIIBHOCTHU, pa3BUBATH MOTHUBLI U UHTCPCCHI CBOCH I103HABATEIILHOU ACATCIIBHOCTH.

OOyuaronuics CMOXKeT:

aHAJIM3UPOBATH CYIIECTBYIOIIUE U MIIAHUPOBATH Oyylne 00pa3oBaTeIbHbIe Pe3yIbTaThl;

UACHTU(DUITUPOBATH COOCTBEHHBIE MTPOOJIEMBI U ONIPEACIISIThH TJIABHYIO TTPOOJIeMy;

BBIJIBUTATh BEPCUM PEIICHUS TTPOOIeMbI, (GOPMYIUPOBATH TUIIOTE3bI, MPEBOCXUIIATH KOHCUHBIH PE3YyJIbTaT;

CTaBUTH 1IEJIb JIEATEIHOCTH Ha OCHOBE ONpeIeIEHHOM MPOOJIEMbI M CYIIECTBYIOIIMX BO3MOXHOCTEH;

dbopMynupoBaTh yueOHbIE 3a7a4M KaK IIaru JOCTHXKEHUS MMOCTaBIECHHOM 1IeNU AesTENbHOCTH;

00OCHOBBIBATh IICJIEBBIE OPUEHTUPHI W TMPUOPUTETHI CCHUIKAMH Ha IIEHHOCTH, YKa3biBasi U OOOCHOBBIBAas JIOTUYECKYIO
IIOCJIEIOBATENBHOCTD 111aroOB.

YMeHne caMOCTOSITeNIbHO IUTAHHPOBATh IMYTH JOCTHUKEHUS LEeJeH, B TOM YHWCJE albTePHATUBHBIC, OCO3HAHHO BHIOMPATH

HauOosee rh(HeKTUBHBIE CIOCOOBI PElIeHNs YIeOHBIX U MO3HABATEIBHBIX 3a/1a4.

OOyJaronuics CMOXKET:

onpenenaTh Heooxoaumoe(bie) AeHCTBUE(s1) B COOTBETCTBHH C YUSOHOM M TIO3HABATEIILHOM 3a/1a9aMHi U COCTABJISATH AJITOPUTM

ero(rx) BbINIOJIHEHUS;

00OCHOBBIBATh M OCYIIIECTBIATH BBIOOP Hanboee 3(h(PeKTUBHBIX CITOCOOOB pPEIIeHNs YU4EeOHBIX U MIO3HABATEIHHBIX 337124,
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® OMNpeNeNATh/HaXOIUTh, B TOM YHCJIE U3 MPEIAJI0KCHHBIX BapUAHTOB, YCJIOBHUS JJISI BHITIOJTHEHUs y4eOHON M MO3HAaBaTEIbHOMU
3a1ay;

® BBLICTpPaWBaTh >KU3HEHHBIC IJIAHBI Ha KPATKOCPOUYHOE Oyjyiiee (3asBIAThH IIEJEBbIE OPUEHTUPHI, CTABUThH aJCKBAaTHBIC UM
3a/1a4M U MpeJjiaraTh ASHCTBUSI, YKa3biBasi 1 000CHOBBIBAsI JIOTHYECKYIO TOCIIEI0BATEILHOCTD 11Ar0B);

® BHIOMpPATh U3 MPEIJIOKEHHBIX BAPUAHTOB M CAMOCTOSITEILHO MCKATh CPEACTBA/PECYpChl IS PEIICHHS 3aJauu/I0CTHKESHUS
LENH;

® COCTaBJIATH IJIaH PEIICHUS MPOOJIeMBbI (BBITIOIHEHUS MPOEKTA, POBEICHUS UCCIIEOBAHNUS);

® OMNpeNeNaTh MOTCHIIMATbHBIE 3aTPYIHCHUSI NPU PEIICHUH YU4eOHOW M TO3HABATEIILHOM 3aJa4ll U HAXOJWTh CPEACTBA JJIs MX
YCTPAHEHUS;

® OIKCHIBATH CBOM OMBIT, OGOPMIISiA €ro JJIs Mepeaadd APYTHM JIIOASM B BUJIE TEXHOJOTHU PEIICHUS MPAKTHUUYECKUX 3aaad
OIIPEAEIIEHHOIO KJIacca;

® [UIAHUPOBAThH U KOPPEKTUPOBATH CBOIO MHIMBUIYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

3. YMeHue COOTHOCUTH CBOM JEHCTBUSL C IUIAHUPYEMBIMU PE3yNbTaTaMH, OCYIIECTBIISITH KOHTPOJIb CBOEH JESTEIBHOCTU B
mpolecce MOCTIKEHUS pe3yJibTaTa, OMpeNeNsTh CIOCOOBI NEWCTBHM B paMKax NPEIJIOKCHHBIX YCIOBUN W TpeOOBaHWIA,
KOPPEKTHUPOBATH CBOU JIEMCTBUS B COOTBETCTBUU C U3MEHSIOLIECHCS CUTyalue.

OOy4aromuncs CMOXET:
® ONpENEsATh COBMECTHO C IEJAaroroM M CBEPCTHHKAMU KPUTEPHUHM IUIAHUPYEMBIX PE3YIbTaTOB M KPUTEPHUH OLECHKH CBOEH

y4IeOHOM IESITSIHHOCTH;
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CUCTEMAaTU3UpOBaTh (B TOM YMCIE BBIOUPATH MPUOPUTETHBIE) KPUTEPUM IUIAHUPYEMBIX pE3YyJIbTaTOB M OLIEHKM CBOEH
NEATEIbHOCTH;

OTOMpaTh UHCTPYMEHTHI JIJISl OLIEHUBAHUS CBOEH N1€ATEbHOCTH, OCYIIECTBISTH CAMOKOHTPOJIb CBOCH AESATENIBHOCTH B paMKax
MPEJIOKEHHBIX YCIOBUI U TpeOOBaHUM;

OLICHUBATh CBOIO JIEATEIIBHOCTh, APTYMEHTUPYS IPUUUHBI TOCTUKEHUS UM OTCYTCTBHUS INIAHUPYEMOIO pe3yJIbTaTa;

HaXOAMUTh JOCTATOYHBIE CPEICTBA JJIsl BBHIMIOJHEHUS YYEOHBIX JACHCTBUI B M3MEHSIOLIEHCS CUTYallMd W/WIK MPU OTCYTCTBHUH
IUIAHUPYEMOTO pe3yJibTaTa;

paboTasi Mo CBOEMY IUIaHy, BHOCUTh KOPPEKTUBHI B TEKYIIYIO JESITEIILHOCTh Ha OCHOBE aHA/IM3a U3MEHEHMM CUTYyalluH JJis
MOJIyYEeHUS 3aIUTAHUPOBAHHBIX XapaKTEPUCTHK MPOYKTa/pe3ynbTaTa;

YCTaHABIIMBATh CBSI3b MEXKY MTOJYUYEHHBIMH XapaKTEPUCTUKAMH IPOJYKTA U XapaKTEPUCTUKAMU TIpoliecca AESTEIbHOCTH U 10
3aBEPLICHUU JIESATEIBHOCTH MpEAJiaraTb U3MEHEHUE XapaKTEPUCTUK MPOLEcca I MOJyYeHHUS! YIYUYIIEHHBIX XapaKTePUCTHK
MPOYKTa;

CBEPSTh CBOM JIEUCTBHUSI C IIENIBIO M MPU HEOOXOIUMOCTH UCIIPABIIATH OITHOKH CAaMOCTOSITENBHO.

YMeHue OLOCHUBATDH IIPABUJIbBHOCTDL BBIIIOJIHCHUA y‘-I@6HOI>i 3aJa4u, COOCTBEHHBIC BO3MOKHOCTH €€ PCUICHUA.

OOyJaronuncs CMOXKET:

OTIPEIEISITh KPUTEPUN MTPABUILHOCTH (KOPPEKTHOCTH) BHITTOTHEHUS YU4eOHOM 3a1a4H;

aHAJIM3UPOBATH U OOOCHOBHIBATH MPUMEHEHHUE COOTBETCTBYIOUIEIO MHCTPYMEHTAPHS JJIsl BEIOJIHEHUS] yUeOHOU 3a1auH;
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e CBOOOJIHO TIOJIb30BATHCS BBHIPAOOTAHHBIMU KPUTEPHUSIMU OIICHKM W CaMOOILICHKU, UCXOJs U3 I€JIU U UMEIOUIUXCS CPEJICTB,
pasnuuas pe3yJabTaT U CIoCOObl IEUCTBUM;

® OIICHUBATh MIPOJIYKT CBOEH JEITEIHHOCTH IO 3aJaHHBIM U/WJIM CAMOCTOSITEILHO OMPEACIEHHBIM KPUTEPUSIM B COOTBETCTBUU C
LIEJIBIO JEATENBHOCTH,

e 00OCHOBBIBATh JOCTHKUMOCTH II€JIM BHIOPAaHHBIM CIIOCOOOM Ha OCHOBE OIICHKHM CBOWX BHYTPEHHHUX PECYPCOB M JOCTYITHBIX
BHEIIHUX PECYPCOB;

e (UKCUPOBATH U aHAJIM3UPOBATH JUHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

5. Brnagenue ocHOBaMM CaMOKOHTPOJISI, CAMOOIICHKH, IPUHATHS PEIICHUN M OCYIIECTBIECHUS OCO3HAHHOTO BHIOOpA B yUeOHOU U
II03HABATEJIbHOMU JIESITEIIbHOCTH.

OOyyaromuics CMOXKeT:

e HaOmIOMATh W AaHAIM3UPOBATH COOCTBEHHYIO Y4YEOHYI0 U TIO3HABATENbHYIO JESITENBHOCTh U JICSITEIBHOCTh JPYTUX
00y4JaromuXxcs B MPOIECCE B3aUMOIIPOBEPKU;

® COOTHOCUTH peasibHbIC U TJIAaHUPYEMBbIC Pe3yabTaThl MHIUBUAYATHHON 00pa30BaTeIbHON JEATEIbHOCTH U JI€TIaTh BBIBOJIBI;

® TPUHUMATH PEIICHUE B YUeOHOW CUTyaIluu U HECTH 32 HETO OTBETCTBEHHOCTD;

® CaMOCTOSITEIHLHO OMPENETSATh MPUYUHBI CBOETO yCIeXa WM HeyclieXa U HaXOAUTh CIIOCOOBI BBIXO/Ia U3 CUTYAIMH HEYCIIeXa;

® PETPOCIEKTUBHO OINPEACNATh, KaKue JACHCTBUS MO PEIICHHUIO y4eOHOW 3aJaud WM TapaMeTphl dTUX JEUCTBUIN MPUBEIN K

MOJIYYCHHUIO UMEIOIIEToCs MPOAYKTa YIeOHOU e TEHHOCTH;
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® JICMOHCTPUPOBATH MPUEMBI PETYIANUN MCUXO(PU3UOIOTHYECKUX/IMOIIMOHAIBHBIX COCTOSSHUM JUIsl JOCTHXKeHus 3¢ dexra
yCHOKOeHUs (yCTpaHEHUs SMOILMOHAIBHOW HanpsoKEHHOCTH), 3(dexTa BOCCTaHOBIEHUS (OCHabJIeHUs TPOSBICHUN

yTOoMJIeHHS ), 2P (HeKTa aKTUBU3AIMHU (TTOBBIIIEHUS TICUX0(DU3NOIOTUUECKON PEaKTUBHOCTH).

ITo3naBareabHbie YY ][

OO0yuaronuics MoJy4YuT BO3MOXKHOCTD JUIsl (GOPMUPOBAHUS CIETYIONINX TTO3HABATEIbHBIX Y Y /1.

1. YMeHHe oOmpeaenaTh IMOHSATHSA, CO37aBaTh OOOOIICHHS, YCTAaHABIWBATh AaHAJOTHUH, KJIACCH(PHUIIMPOBATH, CAMOCTOSTEIBLHO
BBIOMPATh OCHOBAHUS U KPUTEPUH /ISl KJIaCCUPUKAIINH, YCTAaHABIMBATH MPUINHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH JIOTHIECKOE
paccyXxIeHue, yMo3akiIoueHne (MHAYKTUBHOE, IeTyKTHBHOE, TI0 aHAJIOTUH) U JACJIaTh BHIBOJIBI.

OOyuaronuincs CMOXKeT:

® 10J0MpPAaTh CJI0Ba, COMOAUYNHEHHBIC KIIIOUSBOMY CIIOBY, OTIPECIIIONINE €T0 TIPU3HAKH U CBOICTBA,

® BBICTPaWBAaTh JOTHUYECKYIO [IETOYKY, COCTOSIIYIO M3 KITFOYEBOTO CJI0BA U COMOUYNHEHHBIX €MY CIIOB;

® BBIJIEIATH OOUTUI PU3HAK JIBYX WJIM HECKOJIBKUX MPEAMETOB WU SIBIICHUN U OOBACHITH UX CXOJICTBO;

e O0BEAWHATH MPEAMETH M SBICHUS B TPYMIBI TIO ONMPECIEHHBIM MpPHU3HAKaM, CPaBHUBATH, KIacCUPUIIMPOBATh U 00001aTh
(baKThI U SBICHUS;

® BBIJCIATH SIBJICHUE U3 O0IIETo psija APYrux sIBICHUI;



TOYUKA !’POCTA

OTIPEICISITh OOCTOSATENIBCTBA, KOTOPHIE MPEIIIICCTBOBAIM BOSHUKHOBEHUIO CBSI3M MEXKIY SIBICHUSMHU, U3 dTUX OOCTOSITEIIBCTB
BBIJICIIATH ONPEIEIISIONINE, CITOCOOHBIE OBITh IPUYUHOMN JTAHHOTO SIBIICHUS, BBISIBIIATH PUYNHBI U CIICJACTBYS SBJICHUMN;
CTPOUTH PACCYKJCHHE OT OOIMMX 3aKOHOMEPHOCTEH K UYaCTHBIM SIBJICHHSIM M OT YaCTHBIX SBJICHUH K OOmUM
3aKOHOMEPHOCTSIM;

CTPOUTH PACCYXKICHUE HA OCHOBE CPaBHEHUS MPEAMETOB U SBJIICHUM, BBIICIISS TIPU STOM OOIIIKE MPU3HAKY;

U3J1araTh MOJYYEHHYIO HH()OPMAIUIO, MHTEPIPETUPYS €€ B KOHTCKCTE pPelaeMoi 3a/1auu;

CaMOCTOSTEILHO YKa3bIBaTh Ha WH(OPMAIUIO, HYKIAIONIYIOCS B IMPOBEPKE, Mpejuiaratb M MPUMEHSTHh CIIOCO0 TPOBEPKH
JOCTOBEPHOCTH HH(POPMAITUH;

BepOaTM30BaTh SMOIIMOHAIBHOE BIICYATIICHIE, OKa3aHHOE Ha HETO UCTOYHHKOM;

OOBSICHATH SIBJICHUS, MPOIECCHl, CBS3M M OTHOIICHHS, BBISBISEMBIE B XOJ€ IO3HABATEIbHOW M HCCIIEIOBATEIbCKON
NEATeIbHOCTH (TIPUBOJIUTh OOBSCHEHHE C M3MEHEHHEM (DOPMBI IPEACTABICHUS, OOBSCHITH, NCTATU3UPYS HIH 00001mas;
OOBSICHATH C 3aJIaHHOW TOYKH 3PEHU );

BBISIBIIAITH W HA3bIBATh NMPUYHHBI COOBITHS, SIBJICHUS, B TOM YHCIIE BO3MOXKHBIE/HanOOJIee BEPOSTHBIC MTPUYNHBI, BO3MOXHBIC
MOCJIC/ICTBUSA 33IaHHON MMPUYUHBI, CAMOCTOATEIHFHO OCYIIECTBIISSI MPUYUHHO-CIIC/ICTBCHHBIN aHAIH3;

JIeNaTh BBIBOJI HA OCHOBE KPUTHYECKOTO aHAlIM3a PA3HBIX TOUEK 3PEHHs], MOATBEPKIATh BHIBOJ COOCTBEHHON apryMeHTAaIMEH
WJIM CAMOCTOSITEIFHO MOTYYCeHHBIMH JTAHHBIMHU.

. YMeHue co3/naBaTh, MPUMEHSATH W TPeoOpa3OBBIBATH 3HAKU M CHMBOJIBI, MOJECIH W CXEMbl JJIS PEHICHUS YYCOHBIX H

IIO3HABAaTCJIbHBIX 3a1a4.
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OOyuaronuics CMOXKeT:

0003HaYaTh CAMBOJIOM U 3HAKOM TIPEIMET W/WUJIH SIBJICHHUC;,

OTIPEICISITh JIOTHYECKUE CBSI3U MEXKy NpPEIMETaMH W/WIH SBJICHUSMHU, 0003HAYATh JAHHBIC JIOTHYECKHE CBSA3H C TTOMOIIBIO
3HAKOB B CXEME;

co3aBaTh a0CTPAKTHBIN WM peaIbHbIH 00pa3 mpeaMeTa U/ WiTd SBJICHUS;

CTPOHTH MOJIEITH/CXEMY Ha OCHOBE YCIIOBUH 3aJjauM /WM CIIOco0a e€ perieHus;

co3iaBaTh BepOabHbIC, BEIICCTBEHHBIC U HMHPOPMAIIMOHHBIC MOJICIIN C BBIICJICHUEM CYIIICCTBEHHBIX XapaKTEPUCTHK 00BEKTa
JUTSL OTIPEJICIICHHs CTI0C00a PeIIeHus 3a]Jaui B COOTBETCTBUH C CUTYaIlNEH;

IpeoOpPa3oBBIBATh MOJIEIH C IIEJIbIO BBISIBICHHS OOIIUX 3aKOHOB, OMPEACIAIOMNX JaHHYIO MPEIMETHYIO 00JIacTh;

NEPEBOJIUTh CIOXKHYIO TI0O COCTaBy (MHOTOACNeKTHYI0) WHPoOpMaluio u3 rpaduueckoro win (HopMaIn30BaHHOTO
(CUMBOJILHOTO) MIPEJCTABICHUS B TEKCTOBOE M HA0OOPOT;

CTPOUTH CXEMy, alTOPUTM JCHCTBHUS, HWCIPABIATh WM BOCCTAHABIMBATH HEW3BECTHBIM paHee alrOpUTM Ha OCHOBE
MMEIOIIET0Cs 3HAHUS 00 00BEKTE, K KOTOPOMY IMPUMEHSIETCS aITOPUTM;

CTPOUTH J0KA3aTEIBCTBO: IPSIMOE, KOCBEHHOE, OT MPOTHUBHOTO;

aHAM3UPOBATH/PEPIICKCUPOBATH OMBIT Pa3padOTKM W pean3alii y4eOHOTO MPOEKTa, HCCIEAOBAHHS (TEOPETHUECKOTO,
AMITUPUYECKOTO0) Ha OCHOBE MPEAJIOKEHHOM MPOOIEMHON CUTYyAIlNH, TTOCTABICHHOM IETH W/WIH 3aJaHHBIX KPUTEPHUEB OIICHKU
MPOyKTa/pe3ynbTara.

CMBICJIOBOE YTEHHE.
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OOyuaronuics CMOXKeT:

® HaAXOJUTh B TEKCTE TpeOyeMyro HHGOPMAIHIO (B COOTBETCTBUH C LICJISIMU CBOCH JIEITEIIBHOCTH);

® OpPUEHTHPOBATHCS B COJEPKAHUU TEKCTA, TOHUMATh LIEIOCTHBIN CMBIC] TEKCTa, CTPYKTYPUPOBATh TEKCT;

® YCTaHABIMBATh B3aMMOCBSI3b OMUCAHHBIX B TEKCTE COOBITHH, SIBICHUM, MPOIIECCOB;

® pPE3IOMUPOBATH IVIABHYIO UJICIO TEKCTA,

® KPUTHUYECKH OIICHUBATH COJIEp)KaHUE U (OPMY TEKCTa.

4. ®opMupoOBaHHE W PAa3BUTHUE DKOJOTHYECKOTO MBIIUICHUS, YMEHUE MPUMEHSITh €r0 B IMO3HABAaTEIbHOM, KOMMYHUKATUBHOM,

COIMAILHOM TIPaKTUKE U TPOPECCUOHATILHON OPUEHTAIIUH.

OO0yyaromuics CMOXKeT:

® OMNpENeNATh CBOE OTHOUIEHNUE K IPUPOJHOM CpeAE;

® AHAJIM3UPOBATH BIUSIHUE SKOJOTUUYECKUX (aKTOPOB HA Cpely OOUTAHUS )KUBBIX OPraHU3MOB;

® [POBOAUTH MPUYUHHBIN U BEPOSITHOCTHBIN aHAIU3 YKOJIOTMUYECKUX CUTYAIU;

® TPOTHO3MPOBATH U3MEHEHUS CUTYaIIMH MPU CMEHE JEHCTBUS OAHOro (pakTopa Ha JAEHCTBUE APYToro (haxkTopa;

® pPACHPOCTPAHATH YKOJIOTMYECKHUE 3HAHUS U y4aCTBOBATh B MPAKTUYECKUX JI€NIaxX MO 3aLUTE OKPYKAIOLIEH CPEe/Ibl;

® BBIpaXKaTh CBOE OTHOIIICHHUE K TIPUPOJIC YePE3 PUCYHKH, COYMHEHHS, MOJIETH, TPOCKTHBIC PAOOTHI.

5. Pa3BuTHe MOTHBALIUM K OBJIQICHUIO KYJIbTYPOH aKTUBHOTO UCIIOJIb30BaHUS CIIOBAPEN U IPYTUX MOUCKOBBIX CUCTEM.
OO0yyaromuncs CMOXET:

¢ OIpCACIATh HCO6XOI[I/IMI)IG KIIIOYCBBIC ITIOMCKOBBIC CJIOBA U 3aIIPOCHI;
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OCYILIECTBIIATH B3aUMOJICCTBUE C AIEKTPOHHBIMU MOUCKOBBIMU CUCTEMAaMH, CIIOBAPSIMU;
dbopMUpOBaTH MHOKECTBEHHYIO BBIOOPKY U3 MOUCKOBBIX HCTOUYHUKOB ISl 00bEKTUBU3AIIMK PE3YJIbTaTOB MOUCKA;

COOTHOCHUTD ITOJIYYCHHBIC PE3YJIbTAThI IIOUCKA CO CBOCH ACATCIIBHOCTBIO.

Kommynukatusubie YV /|

1. YMenne OpPraHN30BbIBATH yqe6Hoe COTPYAHHUYCCTBO U COBMCECTHYIO ACATCIBLHOCTHL C YUHUTCICM H CBCPCTHUKAMM, pa6OTaTB

WHAWBUAYAJIBHO U B T'PYIIIIC. HAXOAUTH 0611166 PCUICHUC U pa3pCllaThb KOH(bJ'II/IKTBI Ha OCHOBC COIJIaCOBAaHUA HOBI/IIII’Iﬁ )41 yqéTa

UHTEPECOB; POopMyIUpPOBaTh, ApPTyMEHTHUPOBATh U OTCTAUBATh CBOE MHEHHUE.

OOyuaronuncs CMOXKeT:

OIIpCACIIATE BO3MOIKHBIC POJIU B COBMECTHOU JACATCIIBHOCTH,
HUrpaTtb Ol'IpGI[GJIéHHy}O POJIb B COBMECTHOU JACATCIIBHOCTH,

MPUHUMATh TIO3UIMI0 COOECeHHMKA, TMOHMMAs TO3MUIMIO JPYroro, pasiudyaTh B €ro pedyd: MHEHHE (TOYKY 3peHHs),

JI0Ka3aTeJIbCTBO (apPryMEHTHI), (PaKThl; TUIIOTE3bI, AKCHOMBI, TEOPHH;

OTpeJeNsITh CBOM JEHUCTBUA M JCHCTBUA TNapTHEPA, KOTOpPHIE CIIOCOOCTBOBAIM WM TMPEMATCTBOBAIN MPOAYKTHBHOM
KOMMYHUKAIIUH;

CTPOUTH TTO3UTUBHBIC OTHOIICHUS B TIpoliecce YIeOHOM 1 MO3HABATEIHLHOU IEATETbHOCTH,

KOPPCKTHO KW ApPryMCHTHUPOBAHHO OTCTAaMBATh CBOKO TOYKY 3PCHHA, B AUCKYCCHMHM YMCTb BBIIABUI'dTb KOHTPAPI'YMCHTEI,

nepedpa3supoBaTh CBOIO MBICIIH (BJIaJICHHE MEXaHU3MOM SKBHBAJICHTHBIX 3aMCH);
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KPUTUYECKH OTHOCUTBHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IMpPU3HABATh OLIMOOYHOCTH CBOErO0 MHEHUs (E€CIU OHO
TaKOBO) U KOPPEKTUPOBATH €TO;

npejJiarath albTePHATUBHOE PEIICHUE B KOHPIMKTHON CUTYallUH;

BBIICJISITH OOIIYIO TOYKY 3PEHHS B TUCKYCCHH;

JIOTOBAapHUBATHLCS O MPABUIIAX M BOMpOcax JjIsi 00CYKJIEHUS B COOTBETCTBUU C IOCTABIICHHOM Nepe/1 rpyImoil 3a1aueii;
OpraHu30BbIBaTh YUeOHOE B3aUMOJICHCTBUE B IpyIIe (ONpeaAesaTh OOUIUe e, pacipeesTh POu, T0TOBAPUBATHCS APYT C
JPYTOM U T. 11.);

YCTpaHATh B paMKax JMajora pas3pbiBbl B KOMMYHHKAallUHM, OOYCIOBJICHHbIE HEMOHMMAHHEM/HENPHUSITHEM CO CTOPOHBI
co0OecenHrKa 3aa4u, (POPMBI WM COJEPKaHUS TUAJIora.

YMeHne 0CO3HaHHO MCIOJIb30BaTh PEYEBBIE CPENICTBA B COOTBETCTBUM C 3aJa4€il KOMMYHUKAIIMU [JIS1 BBIPAKEHHUS CBOUX
YyBCTB, MBICJICH U TOTpeOHOCTEH IS TJIAHUPOBAHUSA W PETYJISAIMU CBOCH NEATEIIbHOCTH, BIIaJICHUE YCTHOM W NMUCHMEHHOM

PEUYbI0, MOHOJIOTUYECKOW KOHTEKCTHOU PEYBIO.

OOyJaronuncs CMOXKeT:

OTIPEJIEISTH 3a7]a4y KOMMYHUKAIIMHM U B COOTBETCTBUU C HEH OTOMpPATh peUeBhIE CPEJICTBA;

OoTOMpaTh M MCIOJB30BaTh PEUEBBIC CPEACTBA B IMPOIIECCE KOMMYHHKAIIMU C JPYTUMU JIOABMHU (AUAJIOT B TMape, B Majou
TpyImmne 1 T. 1.);

MPEICTABIATH B YCTHOM WJIM MUCBEMEHHON (hopMe pa3BEPHYTHIN MJIaH COOCTBEHHOM JESITEIILHOCTH;

cOOJIFO1aTh HOPMBI ITYOJIMYHON PEYH, PETJIaMEHT B MOHOJIOTE M JUCKYCCHH B COOTBETCTBHHM ¢ KOMMYHHUKATUBHOM 3aa4eii;
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® BBHICKa3bIBaTh U OOOCHOBBIBATH MHEHUE (CYKICHHUE) U 3alpalliiBaTh MHEHHE MapTHEPA B paMKax JUajora;

® TIPUHUMATH PELICHUE B XOJI€ JUAJIOTa U COTIACOBBIBAThH €r0 C COOECETHUKOM;

® C03/71aBaTh MUCHMEHHBIC KIIUIIUPOBAHHBIEC U OPUTHHAIIBHBIE TEKCThI C UCTIOIb30BAHUEM HEOOXOAUMBIX PEUYEBBIX CPEJICTB;

® UCIOJIb30BaTh BepOalIbHBIE CpeacTBa (CpPEeACTBAa JIOTUUECKOM CBSI3M) JUJIE  BBIJEJICHUS CMBICIOBBIX OJOKOB CBOEro
BBICTYTIICHUS;

® UCIIOJIK30BaTh HEBEpOAJbHBIC CPEJICTBA WJIM HArJISHBIE MaTepualibl, MOATOTOBJICHHBIE/ OTOOpaHHBIC O] PYKOBOJCTBOM
YUUTENS;

® JeJaTh OIEHOYHBIA BBIBOJ O JOCTHKEHUM LM KOMMYHHUKAIIMA HETOCPEACTBEHHO MOCJIEC 3aBEPIICHUS KOMMYHUKATHBHOTO
KOHTaKTa ¥ 00OCHOBBIBATH €TO.

3. ®opMupoBaHUE U Pa3BUTHE KOMIIETEHTHOCTU B 00JIACTH MCTOJB30BaHUS WH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHUM
(manee — UKT).

OOyJaronuncs CMOXKeT:

e IIeJICHAINIPaBIEHHO MCKaTh W KCIOJIb30BaTh HWH(OPMAIIMOHHBIC PECYpPChl, HEOOXOIWMBIC IS PEIICHUS Y4eOHBIX U
MPAKTHYECKHUX 3a]1a4, ¢ ToMolbto cpeacts UKT;

e BHIOMpPATh, CTPOUTHh M HCIOJB30BaTh AJCKBATHYIO HH(POPMAIIMOHHYIO MOJCIb JJIA Iepeladyd CBOMX MBICIECH cpelcTBaMu
€CTECTBCHHBIX U (POPMAITBHBIX S3BIKOB B COOTBETCTBUU C YCIIOBHAMU KOMMYHHUKAITUH;

® BbIICIATDH I/IH(i)OpMaI_II/IOHHI:Jﬁ ACIICKT 3aJa4, OIICPHUPOBATh JaHHBIMH, NCII0JIb30BaTh MOJCIIb PCIICHUA 3a1a49U,
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® CNOJb30BaTh KOMIIBIOTEPHBIE TEXHOJOTMU (BKJIIOYash BBIOOP aJeKBaTHBIX 3aJad€ MHCTPYMEHTAJIBHBIX MPOrPaMMHO-
anmapaTHbIX CPEICTB U CEPBHUCOB) JJI PEIICHUS] MHOOPMAIMOHHBIX U KOMMYHUKAIMOHHBIX Y4€OHBIX 3a7a4, B TOM YHUCIE:
BBIUMCJICHUE, HAITUCAHUE TTMCEM, COUMHEHUH, JOKIA/I0B, peepaToB, Co3aHue NPE3EHTALMMI U Jp.;

® HCMOJb30BaTh HH(POPMALUIO C YUETOM ITUUECKUX U MPABOBBIX HOPM;

e co3/1aBaThb MH(OPMAIMOHHBIE PECYPChl PA3HOTO TUNA U JJIA PAa3HBIX ayIUTOpUH, coOm0aaTh HHPOPMAILIMOHHYIO TUTHEHY U
npaBuia MHGOPMALIMOHHONW 6€30IaCHOCTH.

IIpeaMeTHBIMHU pe3yjbTaTamMu 00yueHus Gusuke B 7-9 kjiaccax SIBJIAIOTCH:

e (opMupoOBaHUE MPEJCTABICHUN O 3aKOHOMEPHOW CBSI3U U MO3HABAEMOCTH SIBJICHUN MPUPOJbI, 00 00BEKTUBHOCTH HAYYHOTO
3HaHUs; 0 CUCTEeMOOoOpa3yoIel poiau GU3NKH ISl Pa3BUTHSL IPYTUX €CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHI; HaydHOIro
MHUPOBO33pPEHUS KaK pe3yJbTaTa U3y4eHHs] OCHOB CTPOEHHUSI MaTEpUU U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e 3HAHUS O NPUPOJEC BAXKHEHIINX (PU3NYECKUX SIBICHUN OKPY’KAIOLIETO MUpPAa U MOHUMAHHUE CMbICIA (PU3NYECKUX 3aKOHOB,
PACKpBIBAIOLIUX CBA3b U3YyUYCHHBIX SBJICHUM;

e (opMHUpOBaHUE MEPBOHAYAIBHBIX MPEACTABICHUN O (PU3NUECKON CYIIHOCTH SIBICHUN MPHUPOABI (MEXaHUYECKUX, TEIJIOBbIX,
AJIEKTPOMArHUTHBIX M KBAaHTOBBIX), BHJIaX MaTepuu (BEILECTBO U MOJIE), IBWKEHUH KaK CIIOCO0€ CYLIECTBOBAHUS MATEpHH;
YCBOCHHE OCHOBHBIX M€ MEXaHUKH, aTOMHO-MOJIEKYJISIPHOTO YYEHUS O CTPOCHUM BELIECTBA, JIEMEHTOB dJIEKTPOAUHAMUKU
¥ KBaHTOBOM (D)M3MKH; OBJIAJICHUE MOHATUWHBIM allapaToM U CUMBOJIMYECKHUM SI3bIKOM (PU3HUKY;

e YMEHMS MOJb30BATHCS METOJAMU HAYyYHOI'O HWCCJIEAOBAHMS SIBICHHWM MPUPOJIbI, MPOBOJIWUTH HAONIOACHMS, IJIAHUPOBATH U

BBITIOJIHATH SKCIEPUMEHTHI, 00pa0aThIBaTh pe3yJbTaThl U3MEPEHUH, IPEACTABISATh PE3YJIbTAThl U3MEPEHUN C TOMONIBIO
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e Tabmui, rpadukoB u ¢Gopmyls, 0OHAPYKUBATh 3aBUCUMOCTU MEXKIY (U3MYECKUMHU BEIUYMHAMU, OOBSICHATH IMOJTYyUYCHHBIC
pe3yabTaThl U JAeaTh BEIBObI, OLIEHUBATH TPAHULIBI TOTPEUTHOCTEN PE3yIbTaTOB U3MEPEHUI;

e YMEHHUSI NPUMEHSATH TEOPETHUYECKHE 3HaHMS TO (PU3NKE Ha TMpaKTHKe, pemaTh (U3UYECKHE 3aJayd Ha IPUMEHEHHE
MOJTyYEHHBIX 3HaHUMH;

e YMEHUS U HABBIKM NPUMEHSATH IOJYYCHHBIC 3HAHUSA JJIi OOBSICHEHUS MPUHIIMIIOB JEHUCTBUS BAXXHEUIIUX TEXHUUYECKUX
YCTPOUCTB, (pabOThl) MaIlMH W MEXaHU3MOB, CPEJCTB MEPEIBMXCHUS U CBSI3H, OBITOBBIX NPUOOPOB, MPOMBIILICHHBIX
TEXHOJIOTHYECKUX IMPOIIECCOB, PEIICHHS TMPAKTUYECKUX 3a7ad IMOBCEIHEBHOM >XMU3HU, OOecreueHusi Oe30MacHOCTH CBOEH
KU3HHU, PAIMOHATBLHOTO TMPUPOIOINOIB30BAHUS U OXpaHbl OKPYKAIOMIEH CpPENbl; BIUSHUAS TEXHUYECKUX YCTPOMCTB Ha

OKPYXAIOIIYIO CPENY;

OCO3HAHUC BO3MOKHBIX ITPUYHUH TCXHOI'CHHBIX M 3KOJOTUYCCKUX KaTaCTpO(I).

OCO3HAHHUE HEOOXOIMMOCTH MPUMEHEHHUSI TOCTHKCHUI (DU3UKH M TEXHOJOTHH I pallMOHAIEHOTO MPUPOAOTIOIb30BaHNUS;

OBJIaJCHHUEC OCHOBAaMMH 0€30I1aCHOT0 MCIIOJIL30BAHMS €CTECTBEHHBIX U HCKYCCTBCHHBIX JJICKTPHYCCKHX WU MAI'HUTHBIX HOJIeﬁ,
QJICKTPOMAruuTHBIX W 3BYKOBBIX BOJIH, CCTCCTBCHHBIX M HCKYCCTBCHHBIX HMOHH3UPYIOHIHUX I/ISHy‘IGHI/Iﬁ BO H30€XaHHE HX

BPEHOTO BO3/ICICTBUS HA OKPYKAIOUIYIO CPEYy U OPTaHU3M YEJIOBEKa;

dbopmupoBaHue yOSKICHHUS B 3aKOHOMEPHOM CBSI3H M IIO3HABAEMOCTH SIBIICHUI MPHUPO/IbI, B 00bEKTUBHOCTH HAYYHOT'O 3HAHUS,

B BBICOKOW [ICHHOCTH HAYKH B Pa3BUTUHM MaTEpUATbHON U TYXOBHOW KYJIbTYPHI JIFOJECH;
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pa3BUTHE TEOPETUYECKOTO MBIIUICHHS HAa OCHOBE (DOPMUPOBaHUS yMEHUM YCTaHABIMBAaTh (DAKTHI, pazaudyaTb NPUYMUHBI U
CJIEJICTBUSI, CTPOUTh MOJIEIHN U BBIIBUTATh TMIOTE3bl, OTHICKUBATH U (POPMYIHPOBATH JAOKA3aTEIbCTBA BBIIBUHYTHIX TUIIOTE3,

BBIBOJIMUTH U3 IKCIIEPUMEHTAIBHBIX (PAKTOB M TEOPETUUECKUX MOJENeH (PU3NYECKre 3aKOHbL;

pPa3BUTUC YMCHUS INNIAHUPOBATH B HOBCC}IHGBHOﬁ KU3HHU CBOH ﬂeﬁCTBHH C NPUMCHCHHUCM IIOJTYUYCHHBIX 3HAHUN 3aKOHOB

MCXAaHUKH, JICKTPOANHAMHUKU, TCPMOANHAMUKHN U TCTIJIOBBIX SIBJICHUU C OCJIbIO c6epe>I<eHI/151 310POBbA;

(I)OpMI/IpOBaHI/IC Hpe)ICTaBJICHI/Iﬁ O HCpAIlMOHAJIbHOM HCIIOJIb30BAHUU IIPUPOJHBIX PECYpCOB MW OHCPIrHH, 3arpsA3HCHUU

OKpY)K&IOIIIGﬁ CpCabl KaK CJICACTBUC HCCOBCPIICHCTBA MAallIMH 1 MCXAHHU3MOB.

KOMMYHHUKAaTUBHBIC YMCHHMSI: JIOKJIAAbIBaTh O pe3yJbTaTaX CBOETO MCCIICIOBAHUS, y4aCTBOBATh B JUCKYCCHH, KPATKO U TOYHO
OTBEYaTh Ha BOMIPOCHI, UCTIOJIB30BAThH CIPABOYHYIO JIUTEPATYPY U APYTHUE UCTOUYHUKH UHPOPMAITUH.
BbINyCKHUK HAYYHTCH:

co0JIr01aTh TpaBUjIa OE30MMACHOCTH U OXPaHBI TPyAa IPH padoTe ¢ yueOHBIM U Ja00paTOPHBIM 000PYI0BAHUEM;

IOHUMATh CMBICJI OCHOBHBIX (DHM3MYECKHX TEPMUHOB: PU3NICCKOE TENIO, PUINICCKOE sSBIICHUE, PU3NIecKasi BETNIMHA, HUIIbI
U3MEPCHUS;

pacno3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXKHO PEIIUTh MPH TMOMOIIN (GU3HUECKIX METO/I0B; AaHAIM3UPOBATH OT/IEIbHBIC ITAIbI
MIPOBEICHUS UCCIIECOBAaHUI M HHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOJICHHUI U ONIBITOB;

CTaBUTH OTBITHI 110 UCCIIETOBAHUIO (U3UUECKUX SBICHUHA WU (U3UUECKUX CBOMCTB TeN 0€3 HCTOIb30BaHUS MPSMBIX U3MEPECHHI;
pu 3ToM (HOPMYITUPOBATH MPOOIEMYy/3a1ady y4eOHOTO IKCIIEPUMEHTA; COOMPATh YCTAHOBKY M3 TIPEIJIOKEHHOTO 000PYyI0BAHUS;

MIPOBOJIMTH OMBIT U (POPMYITUPOBATH BHIBO/IBI.
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[Tpumeuanue. [Ipu npoBeneHnn uccieaoBaHus PU3NUECKUX SBJICHUN N3MEPUTENIbHBIE TPUOOPHI UCTIOJIB3YIOTCS JIUIIb KakK
JTATYMKUA U3MEpPEeHUs PU3NYECKUX BEJIMYMH. 3alMCH MOKa3aHUM MPSIMbIX U3MEPEHUM B 3TOM cllydae He TpeOyeTcs.

MMOHUMATh POJIb IKCIIEPUMEHTA B MOJTYUYCHU U HAyYHOU UH(POpMAITUY;

MIPOBOJIUTH MPSIMbIE U3MEPEHUS (PU3NUECKUX BEIMUUH: BpEMsl, paCCTOSIHUE, Macca Tea, 00beM, Cliia, TeMIeparypa, atMochepHoe
JaBJICHUE, BIIAYKHOCTh BO3/yXa, HAMPSHKEHUE, CUJla TOKa, paaualiioHHbIN (OH (C UCTIOIB30BAHUEM JO3UMETPA); IIPU ATOM BBHIOUPATh
ONTUMAaJIbHBIN CITIOCO0 U3MEPEHUsI U UCIIOJIH30BaTh MPOCTEHUIIINE METO Il OIICHKH MOTPEIIHOCTEN U3MEPEHUH.

[Tpumeuanue. Jlro6as yueOHasi mporpamMma J0JKHA 00€CIIeUunBaTh OBJIAJICHUE IPSIMBIMUA U3MEPEHUSIMHU BCEX TIEPEUUCIICHHBIX
(bU3UYECKUX BEJIUYKH.

IPOBOAUTH HCCIIEIOBAHUE 3aBUCUMOCTEN (PU3NYECKUX BETUYHH C UCTIOIB30BAHUEM MPSMbBIX U3MEPEHHI: IPU 3TOM
KOHCTPYUPOBaTh YCTAHOBKY, (DUKCUPOBATH PE3yIbTaThl MOJIYYEHHOM 3aBUCUMOCTH (U3HUUYECKUX BEIMYUH B BUJIE TAOJIUIL U
rpaduKoB, AenaTh BEIBOABI MO pe3ybTaTaM UCCIIeI0BAHMUS;

NPOBOAUTh KOCBEHHBIE HW3MEPEHUS (PU3MUECKHX BEIWYUH: TPH BBHIMOJHEHUH HW3MEPEHHH CcoOUpaTh 3KCIEPUMEHTAIBHYIO
YCTAaHOBKY, CJIe[lysl MPEIJIOKEHHOW WHCTPYKLHWHU, BBIUUCIATH 3HAUYCHUE BEJIUYMHBI U AHAIM3UPOBATHh MOJYYEHHBIE PE3YJIbTAThl C
Y4YETOM 3aJaHHOW TOYHOCTH U3MEPEHU;

aHAM3UPOBATh CHUTYAIlMHd MPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa, y3HAaBaTh B HHUX IMPOSIBICHHE H3YyUYEHHBIX (PU3NIECKUX
SIBIICHUN WJTM 3aKOHOMEPHOCTEH U MIPUMEHSTh UMEIOIINECS 3HAHUS I UX OOBSICHEHNUS,

MOHUMATh TPUHIIMIBI JACHCTBUS MAIlWH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB, YCIOBHS MX OE€30MACHOTO HMCIOJIB30BAaHUS B

MMOBCEIHEBHOM KHU3HU;
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WCITOJIB30BaTh TPU BBIMOJHEHUW YUYEOHBIX 3a7a4 HAYYHO-TIOMYJSPHYIO JIUTEPaTypy O (U3HUECKHX SBICHUSAX, CIPABOYHBIC
Marepuaisl, pecypcbl IHTEpHeT.

BbInyCKHHK MOJYYUT BO3MOKHOCTh HAYYHUTHCS

0CO3HAaBaTh IICHHOCTh HAYYHBIX HCCIEAOBAHUN, POJIb (DU3UKU B PACIIMPEHUN TIPEICTABICHUN 00 OKPYXKAIOIIEeM MHUPE U €€ BKJIa]] B
yIydIlIeHHe KauecTBa KU3HH,

UCIIOJIb30BaTh MPHEMBI IMOCTPOCHUS (PU3NUYSCKUX MOJCIICH, MOUCKa U (POPMYIMPOBKH JOKA3aTEIbCTB BBIABUHYTBHIX THIIOTE3 U
TEOPETUYCCKUX BHIBOJIOB HA OCHOBE SMITMPUYECKHA YCTAHOBJICHHBIX (PAKTOB;

CpPaBHUBATh TOYHOCTh U3MEPEHUS (PU3NUCCKUX BEIIMYHH 10 BEJIMYMHE UX OTHOCUTEIILHOM IMOTPEITHOCTH TIPH MPOBEACHUH TPSIMBIX
U3MEPEHU;

CaMOCTOSATEJIbHO TIPOBOJUTH KOCBEHHBIE M3MEPEHHS W HCCIAEAOBAHMS (HU3MUYECKUX BEIMYMH C HMCIOJIb30BAHMEM Pa3IUYHBIX
crioco00B M3MepeHus (U3NYECKUX BEIWYWH, BHIOMPATh CPEJCTBA M3MEPEHUS C Y4eTOM HEO0OXOAMMON TOYHOCTH H3MEPEHHH,
000CHOBBIBaTh BHIOOP croco0a M3MEpeHus, aJIeKBaTHOTO MOCTABJICHHOW 3ajadye, MPOBOAUTH OIEHKY JOCTOBEPHOCTH MOJYYEHHBIX
pE3YIIbTATOB;

BOCIIPHUHUMATh WHGOPMAIMI0 (PU3UYECKOTO COACpPKAHUS B HAYYHO-TIOMYJISIPHOW JUTEpAType M CpPEICTBaX MacCOBOM
uH(pOpMAaIN, KPUTHYECKH OIEHHWBATh IOJYyYEHHYI0O HWHOOPMAIUIO, aHAIM3UPYSd €€ COJAEpKaHWE M JIaHHbIE 00 HMCTOYHUKE
uHbopMaImy;

co3aaBaTh COOCTBEHHBIC MHUCHMEHHBIE W YCTHBIE COOOIICHUS O (PU3MUYECKHX SIBICHHSX HA OCHOBE HECKOJIIBKUX HCTOYHUKOB

nH(pOpMAITH, COTTPOBOKIAThH BHICTYIIJICHUE TTPE3EHTAIIMEH, YUUTHIBAsI 0COOCHHOCTH ayIUTOPUHA CBEPCTHUKOB.
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MexaHn4yecKkue siBJICHUSA
BpInyCKHUK HAyYHTCH:

pacno3HaBaTh MEXAaHUYECKHE SBJICHHMS U OOBSACHATH HAa OCHOBE MMEIOIIMXCS 3HAHMM OCHOBHBIE CBOICTBA WM YCJIOBUS
IIPOTEKAHUS JTUX SBICHUN: PaBHOMEPHOE M HEPABHOMEPHOE [BHXECHHE, PABHOMEPHOE U PABHOYCKOPEHHOE IPSAMOJIMHEUHOE
JIBUKEHUE, OTHOCUTEIBHOCTh MEXaHMYECKOTO [BHXKEHHUS, CBOOOJHOE MaJ€HHE Tesl, PAaBHOMEPHOE JBMXKEHHE IO OKPYKHOCTH,
WHEpLMs, B3aUMOJCUCTBHE TeJ, PEAKTMBHOE JBW)XECHUE, Ilepelada JaBJICHUS TBEPABIMU TeEJIaMH, >KUAKOCTSIMU M Ta3aMmu,
aTMoc(epHOE [1aBlIeHHWE, IJIABAHHME TeJl, PAaBHOBECHE TBEPJBIX TeJl, UMEIONIMX 3aKpPEIJICHHYI0 OCh BpallleHUus, KoJjieOaTelbHOe
JIBUKEHHE, PE30HAHC, BOJTHOBOE JABUKEHUE (3BYK);

OINKCHIBaTh M3YYEHHBIE CBOMCTBA T U MEXAHUYECKHE SIBICHMS, HCHONb3Yys (U3MUECKHUE BEJIUYMHBI: IMyTh, IEpEMEIICHUE,
CKOpPOCTb, YCKOPEHHUE, NTepHo oOpallleHus, Macca TeJa, MJIOTHOCTh BEIeCTBa, CUila (Cuja TSDKECTH, CUIIa YIIPYTOCTH, CUJIa TPEHHUS),
JaBJIEHUE, UMITYJIbC TeJla, KUHEeTHYeCKasi HEprusl, IOTEeHIMaJIbHas YHEPIHsl, MEXaHU4ecKasl paboTa, MexaHndeckass MoHocTb, KITJ]
IpU COBEPLICHUH pabOThI C UCIOIb30BAaHUEM IPOCTOI0 MEXaHU3Ma, CUJla TPEHUs, aMIUIUTY1a, IEPUO U YacToTa KojeOaHuM, AuHa
BOJIHBI U CKOPOCTb €€ PACIPOCTPaHEHMsI; IPU OMHCAHUU MPABUIIBHO TPAKTOBATh (PU3UUECKHUNA CMBICI UCIIOJIb3YEMbIX BEIUYMH, UX
0003HAYEHUS U €UHUIIBI U3MEPEHUS, HAXOIUTh (POPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3UUECKYIO BETUUYUHY C APYTUMH BEIUYMHAMU,
BBIUUCIISITH 3HaUe€HUE (PU3NYECKON BETUUNHBI;

aHaJIM3UPOBATh CBOMCTBA TEJI, MEXaHUYECKHUE SBJICHUS U MPOILECCHI, UCIONb3Yys (PU3NUECKUE 3aKOHBI: 3aKOH COXPAaHEHHsI SHEPTUH,

3aKOH BCEMHUPHOTO TSATOTEHUS, TPUHIUII CYNIEPIIO3UIIMU CUJl (HaxoxaeHue paBHoercTBytomen cuibl), I, IT u 11l 3akonsl HeroToHa,
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3aKOH COXpaHEHMsI UMIyJibca, 3aKoH ['yka, 3akoH [lackains, 3akoH ApXuMena; MpU 3TOM Pa3inyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U €r0 MaTeMaTUYeCKOE BBIPAKECHUE;

pa3nu4aTh OCHOBHBIE MPU3HAKU W3YUYEHHBIX (DU3UUYECKUX MOJIETCH: MaTepualibHas TOUKa, MHEPLMAIbHAs CUCTEMa OTCUETA;

pemiarb 3ajayd, HCMONb3ys (QU3NYECKHE 3aKOHbI (3aKOH COXPAaHEHMsI HSHEPruu, 3aKOH BCEMUPHOTO TATOTEHMS, MPUHIUI
cynepniozuuuu cuf, I, 11 u III 3akonsl HeloTOHA, 3aKOH COXpaHeHUs MUMITyJbca, 3akoH ['yka, 3akon [lackans, 3akoH Apxumena) u
(dbopMyIibl, CBsI3bIBAIOIINE (PU3UUECKUE BEIMYUHBI (ITyTh, CKOPOCTh, YCKOPEHHE, Macca Tena, MJIOTHOCTh BEIllleCTBa, CUjla, JaBJICHUE,
UMITYJIbC TeJla, KWHEeTHYeCKasl YHeprusl, MOTEHIMAIbHAs HEePrus, MexaHudeckas pabora, Mmexanudeckas MomHocTs, KIIJI mpoctoro
MEXaHM3Ma, CUJIa TPEHUS CKOJIbKEeHHs, KOA(h(DUIIMEHT TpeHus, aMIUIUTY1a, IEPUOJI U YacToTa KoieOaHuid, 1JTMHA BOJIHBI U CKOPOCTh
€€ pacHpoCTpaHEHHs): Ha OCHOBE aHalIM3a YCJIOBHUS 3aJaud 3alMChiBaTh KPAaTKOE YCIIOBUE, BBIACIATH (PU3MUECKHE BEIUYMU HBI,
3aKOHbl U (DOpPMYJBI, HEOOXOAMMBIE IJIsl €€ PELICHMs, NMPOBOAUTH pacueThl U OLIEHMBATHh PEAJbHOCTb IOJYYEHHOI'O 3HAUYCHMS
(br3UYeCKON BEJTMUNHEI.

BBINYCKHHMK NOJTYYHUT BO3MOKHOCTh HAYYHTHCH:

UCMOJIb30BaTh 3HAHUS O MEXAaHMYECKHUX SIBIICHUSAX B IOBCEJHEBHOM >KM3HM AJI oOecrieueHus: 0e30MacHOCTU MpU OOpaIleHuu C
npubopaMu U TEXHUYECKUMHU YCTPOWCTBAMHU, JUI COXPAHEHHs 3J0POBbsI M COONIIONEHUS HOPM SKOJIOIMYECKOTO MOBEIEHHUS B
OKpYy’Karolllei cpezie; MPUBOIUTH MPUMEPHI MPAKTUUYECKOIO HCMOIb30BaHUS (DU3MUYECKHX 3HAHUM O MEXaHHUYECKUX SIBICHUSAX U
(¢u3nyeckux 3aKoHaX; IMPUMEpbl HCIOJIb30BAHMS BO30OHOBISEMBIX HCTOYHHKOB SHEPrUH; HSKOJIOTMYECKUX IOCIEACTBUN

HCCICAOBAHNA KOCMHUYCCKOI'O IIPOCTPAHCTB,
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pa3nuyaTh IPaHULBI IPUMEHUMOCTH (PU3MUYECKHX 3aKOHOB, MOHMMATh BCEOOIIMN XapakTep (yHIaMEHTaJbHbIX 3aKOHOB (3aKOH
COXpPAHEHHUS MEXaHWYECKOM DSHEpPruM, 3aKOH COXPAaHEHHUsS HUMITYJIbCAa, 3aKOH BCEMUPHOrO TATOTEHUSA) MU OrPAHHMYEHHOCTH
MCITI0JIb30BaHUS YaCTHBIX 3aKOHOB (3akoH ['yka, Apxumena u np.);

HaXOAUTh aJIeKBAaTHYIO MPEJIOKEHHON 3a7jaue (PU3NUECKYI0 MOJENb, pa3peliaTs MpodiaeMy Kak Ha OCHOBE UMEIOIIMXCS 3HAHUN
10 MEXaHHMKE C UCIIOJIb30BAHUEM MAaTEMATUYECKOTO almapara, Tak ¥ IIpy IIOMOIIHY METOJ0B OLICHKH.

TensioBble siBJICHUSA
BpInyCKHUK HAy4YHTCH:

pacno3HaBaTh TEIJIOBBIE SABJICHUS U OOBSCHATH Ha 0a3e MMEIOLIMXCS 3HAHUM OCHOBHBIE CBOMCTBA WJIM YCJIOBHS MPOTEKAHUS 3TUX
apneHuil: tupdy3us, n3MeHeHue oobeMa Tell IPU HarpeBaHUM (OXJIAKICHUH), OONblIas COKMMAaeMOCTh I'a30B, Majiasi CXUMAEMOCTh
KUIKOCTEH M TBEPJIBIX TEJN; TEIJIOBOE PAaBHOBECUE, UCIIAPEHUE, KOHJEHCALUsA, IUIABJIICHUE, KPUCTAIIIN3ALMsA, KUIIEHUE, BIaXKHOCTh
BO3/yXa, pazJIUYHble CIOCOOBI Teruionepeaauu (TEIUIONPOBOAHOCTb, KOHBEKIUS, M3JyUYE€HHUE), arperaTHble COCTOSHUS BEIECTBA,
IIOTJIOIICHUE DHEPTUU IIPU UCIIAPEHUM KUJKOCTHU U BBIACIICHUE €€ IIPU KOHACHCALUU I1apa, 3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT
NABIICHNUS,

ONKCHIBAaTh H3Y4YCHHBIE CBOMCTBA T€JA M TEIUIOBbIE SIBICHUS, HCHOJB3YS (U3NYECKUE BEIMYMHBI: KOJUYECTBO TEIUIOTHI,
BHYTPEHHAS DJHEPIUs, TEMIEpaTypa, YIeJIbHas TEIUIOEMKOCTh BEILIECTBA, YAEIbHAs TEIUIOTa IUIABJICHUA, YAEIbHAs TEIUIOTa
napooOpa3oBaHUsl, yAelbHas TEIUIOTa CTOPaHUs TOIUIMBA, KO3 (ULIHMEHT NOJIE3HOTO ACHCTBUS TEIJIOBOTO JBUTATEINS; IPU OMUCAHUN
MPaBUIBHO TPAKTOBaTh (PU3NYECKUIN CMBICT UCTIOIB3YEMbIX BEIUYMH, UX 0003HAUYEHHUS U €IUHUIBI N3MEPEHUS], HAXOIUTh (POPMYIIbI,

CBA3bIBAIOIINEC JAHHYIO (1)H3I/ILI€CKYIO BCIIMYKUHY C APYIMMHU BCIIMYMHAMU, BBIYUCIIATL 3HAYCHHUC (bHSH‘—ICCKOﬁ BCJINMYHMHBI,



TOYUKA !’POCTA

AHAJIU3UPOBATh CBOMCTBA TEJ, TEIUJIOBBIC SIBJICHUS U IPOLECCHI, MCHOJIb3YysS OCHOBHBIE MOJIOKEHUS ATOMHO-MOJIEKYJISIPHOTO
YYE€HHUS O CTPOCHUU BEIIIECTBA U 3aKOH COXPAHEHUS SHEPTUH;

pasinyaTh OCHOBHbBIC MPU3HAKU U3YYCHHBIX (PU3MUECKUX MOJENICH CTPOSHUS Ta30B, )KUAKOCTEN U TBEPIBIX TE;

MPUBOJAUTH IPUMEPHI TPAKTUUECKOTO UCIIOIB30BaHUS (PU3NUECKUX 3HAHUI O TETUIOBBIX SIBICHUSX;

pemaTth 3ajayd, HUCIOJIb3Ysl 3aKOH COXpPaHEHMsI SHEPruu B TEIUIOBBIX Mpolleccax M (OpMyJibl, CBs3bIBatONIME (HU3NUECKUE
BEJMYUHBI (KOJIMYECTBO TEIIOTHI, TeMIEpaTypa, yAeiabHas TETUIOEMKOCTh BEIIECTBA, yACIbHAS TEIJIOTa IUIaBICHUS, YJeTbHas
TEIJI0Ta TapooOpa3oBaHus, yielabHas TEIJIOTa CTOpPaHUs TOIUIUBA, KOA(POUIIMEHT MOJIE3HOTO JCHCTBUS TEIUIOBOTO JIBUTaTeNs): Ha
OCHOBE aHaJM3a YCJOBHUS 3a/Ja4d 3alMChIBaTh KPATKOE YCJIOBHE, BBLACIATH (U3UYECKHE BEIMYMHBI, 3aKOHBI U (OPMYIIHI,
HEOOXOAUMBIE JJIsI €€ PEIICHUS, TPOBOIUTh PAcueThl U OIIECHUBATH PEAIbHOCTH MOJYYCHHOTO 3HAYCHUS (DU3NUECKON BEITMIHHBI.

BbINyCKHUK MOJTYYUT BO3MOKHOCTh HAYUYUTHCS

UCIIOJIB30BaTh 3HAHUS O TEIUIOBBIX SIBICHHUSAX B IOBCEIHEBHOM KW3HHM I oOecredeHus Oe30MacHOCTH IMpU OOpaIieHuu C
npubopaMH M TEXHUYECKUMHU YCTPOWCTBAMH, JUIi COXPAHCHHS 3J0POBbS W COOIIOJEHUS HOPM DKOJOTHUYECKOTO IOBEICHUS B
OKpY’Karollel cpeje; MPUBOJAUTE MPUMEPHI SKOJOTHUYECCKUX TOCIICICTBUN pabOThI IBUTATEICH BHYTPEHHETO CTrOPaHUsI, TETUIOBBIX U
TUJIPOSJICKTPOCTAHIINI;

pasuyaTh TPAHUIBI MPUMEHUMOCTH (U3HUYCCKUX 3aKOHOB, NOHMMATh BCEOOIMH XapakTep (QyHIaMEHTaIbHBIX (H3UUYSCKUX
3aKOHOB (3aKOH COXPaHEHMs SHEPIUHU B TEIJIOBBIX MPOIECcCax) U OTPAHMYEHHOCTh UCITOJIB30BAHUS YACTHBIX 3aKOHOB;

HaxOJINTh aJeKBATHYIO MIPEIIOKEHHON 3a7aue (PU3HIECKYIO0 MOJICIb, pa3peniaTh MpooIeMy KaKk Ha OCHOBE MMEIOIIUXCS 3HAHUHN O

TCIUIOBBIX ABJICHHAX C HUCIIOJIB30BAHUCM MATCMATHYCCKOI'O aIlliapara, TakK U IIpHU IIOMOIIIX MCTOJA0B OLCHKH.
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DJIeKTPUYEeCKHEe U MATHUTHBIE SIBJICHUA
BpInyCKHUK HAyYHTCH:
pacno3HaBaTh JJIEKTPOMArHUTHBIE SIBICHUS W OOBSCHATH HAa OCHOBE UMEIOLIMXCS 3HAHUW OCHOBHBIE CBOMCTBA WU YCIOBUS
OPOTEKAaHMs] ATUX SIBICHMM: DJIEKTpU3alusl TeJ, B3aMMOJEHUCTBUE 3apsiioB, SJEKTPUUECKUH TOK W €ro JeWcTBus (TEmIoBOE,
XUMHYECKOE, MarHUTHOE), B3aUMO/ICHCTBIE MAarHUTOB, 3JEKTPOMArHUTHAS MHAYKIIMS, 1eHCTBUE MAarHUTHOTO MO Ha IPOBOJAHUK C
TOKOM M Ha JBWXXYIIYIOCS 3apsSOKCHHYIO YacTHUIly, AEHUCTBUE JJIEKTPUUECKOIO IOJIs HA 3apsHKCHHYH0 4acTUIY, AJIEKTPOMATrHUTHBIC
BOJIHBI, IIPSIMOJIMHEWHOE PACIIPOCTPAHEHUE CBETA, OTPAXKEHUE U MPEIIOMIICHUE CBETA, IUCIIEPCUS CBETA.
COCTaBJIAITh CXEMBI JJIEKTPUUYECKHUX LIENIEN C MOCIEI0BATEIBHBIM U NIApaJUICIIbHBIM COEMHEHUEM 3JIEMEHTOB, pa3jinyas yCIOBHBIE
0003HaYEHUs HIEMEHTOB 3JIEKTPUUECKUX LieTel (MICTOUHMK TOKa, KIIF0Y, PE3UCTOpP, PEOCTaT, IaMIIOUKa, aMIEPMETp, BOIBTMETD).
UCMOJIb30BaTh ONTUYECKHUE CXEMBI JJIs IOCTPOEHUS N300paKEHHUH B IIJIOCKOM 3€pKajie U COOUparoLel JINH3E.
OIKCHIBATh N3YYEHHBIE CBOMCTBA TEJ U AJIEKTPOMATHUTHBIC SIBJICHMSI, UCHOIB3Ys (PU3NYECKUE BETUUYMHBI: SJICKTPUUECKUN 3apsij,
CHUJIa TOKA, MIEKTPUYECKOE HAIIPSIKEHUE, DJIEKTPUUECKOE CONIPOTUBIICHUE, YIEIBHOE
COIPOTUBJICHUE BEIIECTBa, PabOTa 3JIEKTPUUYECKOrO IOJs, MOIIHOCTh TOKa, (POKyCHOE pacCTOSHHE M ONTHUYECKas CHJIAa JIMH3BI,
CKOPOCTb JJIGKTPOMAarHUTHBIX BOJIH, JJMHA BOJIHBI M YacTOTa CBETa; IPHU ONHUCAHUU BEPHO TPAKTOBATH (PU3NYECKUN CMBICI
UCIOJIb3YEMBbIX BEJIMYMH, WX OOO3HAYCHHUS M EJUHHIIBI MU3MEPEHHUS; HAXOAUTh (POPMyIIbI, CBA3BIBAIOIINE AAHHYIO (PU3HUYECKYIO
BEJIIMYMHY C APYTHUMU BEIIMYUHAMU.
aHaJIM3UPOBATh CBOMCTBA TeJ, AJIEKTPOMArHUTHBIE SIBJICHHSI M TNPOLIECCHI, UCIONB3Ys (PU3MUECKHUE 3aKOHBI: 3aKOH COXpaHEHUs

ANEKTPUUYECKOTO 3apsja, 3akoH OMa i yuacTka 1enu, 3akoH Jxxoyna-JIeHna, 3aKkoH nNpsSIMOJIMHENHOTO pacpOCTPAHEHHUS CBETA,
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3aKOH OTpaXCHHS CBETa, 3aKOH MPEIOMIICHHS CBETa; NpPU OSTOM pa3indaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHa W €ro
MaTEeMaTHICCKOE BBIPAKEHUE.

MIPUBOJIUTH MIPUMEPHI MPAKTUYECKOTO UCITOIH30BaHUS (DH3UICCKUX 3HAHUN O SJIEKTPOMArHUTHBIX SBICHUSIX

peliaTh 3a/1auu, UCTOIb3ys (GU3NUeCKHe 3aKOHBI (3akoH OMa I ydacTka 1ienu, 3akoH JIxoyins-JIeHia, 3aKkoH MpsSIMOJIMHEHHOTO
pacnpoCTpaHCHHS CBETA, 3aKOH OTPaKCHUS CBETA, 3aKOH MPEJIOMIICHHUS CBETa) U (DOPMYJIBI, CBA3BIBAIOIINE (PU3NUCCKUE BEITUINHBI
(cunma TOKa, DJJIEKTPUYECKOE HAINPSHKCHHE, DIEKTPHUECKOE COMPOTUBICHUE, YIETbHOE CONPOTHBICHHE BeIIecTBa, paboTa
AJICKTPUYECKOTO T0JIsl, MOIIHOCTh TOKa, ()OKYCHOE pPAaCCTOSHUE W ONTHYECKas CWiia JIMH3BI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH,
JUIMHA BOJHBI M YacTOTa CBeTa, (POpPMyNBI pacdera JJIEKTPUYECKOTO COMPOTHUBICHHUS TPHU IOCIEIOBATEILHOM W IMapayjieIbHOM
COCTMHEHHH TTPOBOJIHMKOB): HA OCHOBE aHAlIM3a yCJIOBHSI 3a/1a4Ml 3alMChIBATh KPATKOE YCIOBHUE, BBIACIATh PU3NICCKUE BEITUIHHEI,
3aKOHBI W (HOPMYIBI, HEOOXOAMMEIE IJIsi €€ PEelICHHs], MPOBOAUTHh PacueThl W OICHHWBATH PEATbHOCTH IMOJYYEHHOTO 3HAYCHUS
(br3UYeCKON BEJTMUNHEI.

BbINyCKHUK MOJYYHT BO3MOKHOCTH HAYUUTHCSI:

UCTIOJIh30BaTh 3HAHUS 00 3JICKTPOMArHUTHBIX SIBJICHUSAX B MOBCEAHEBHOM KU3HU JIJIS 0OeCTieueHus1 OE30IMacHOCTH MIPH 0OpaIcHUN
C mpubopaMu M TEXHUYECKUMH YCTPOMCTBAMH, NJISi COXPAHEHUsS 370POBbSI U COONIOACHHUS HOPM HSKOJOTHYECKOTO TMOBEIACHUS B
OKpYXaIoIlel cpeie; MPUBOAUTH MPUMEPHI BIUSHUS dJIEKTPOMArHUTHBIX U3TyUYEeHUN Ha KUBBIEC OPTAaHU3MBI,

pa3nuYaTh TPAHUIBI MPUMEHUMOCTH (PU3NUYECKHX 3aKOHOB, MOHMMATh BCEOOIIMN XapakTep (yHIaMEHTaIbHBIX 3aKOHOB (3aKOH
COXPAaHEHUS ANEKTPUUECKOTO 3apsifa) U OrPaHUYCHHOCTh MCIOJIB30BAHMS YaCTHBIX 3aKOHOB (3akoH OMa i ydacTKa IIeTH, 3aKOH

Hxoyns-Jlenua u ap.);
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WCIIOJIb30BaTh MPUEMbI MOCTPOCHUSI (PUBMUECKUX MOjeiel, Moucka U (GOPMYJIUPOBKU J10KA3aTEIbCTB BBIABUHYTHIX THIIOTE3 U
TEOPETUYECKUX BHIBOJIOB HA OCHOBE SMIIUPUYECKH YCTAHOBIECHHBIX (haKTOB;

HaxOJIUTh aJCKBATHYIO MPEJJIOKEHHON 3a/1aue PU3NUECKyI0 MOJIENb, pa3pearh npodieMy Kak Ha OCHOBE MMEIOIIUXCSl 3HAHUM
00 2JIEKTPOMAarHUTHBIX SBJICHUSIX C UCTIOJb30BAaHUEM MAaTEMaTUYECKOTr0 arapara, Tak U Py MOMOIIY METOJI0OB OIICHKHU.
KBaHTOBBIE ABJIEHUS

BpInyCKHUK HAyYHTCH:

pacrio3HaBaTh KBAaHTOBBIC SBJICHUS M OOBSICHATHL Ha OCHOBE MMEIOIIMXCS 3HAHWK OCHOBHBIC CBOMCTBA WJIM YCJIOBUS MPOTEKAHUSI
OTUX SIBJICHUM: €CTECTBCHHAs1 W MCKYCCTBEHHAs PaJHMOAKTUBHOCTH, O-, 3- U Y-U3JIyUeHHUs, BOBHUKHOBEHHE JIMHEHYATOrO CIIEKTpa
W3JIyYEHUS aTOMa;

OMHCHIBATh M3YYCHHBIC KBAHTOBBLIE SIBJICHUS, HCIOJIB3YS (PU3MUECKHE BEIMUYMHBI: MAaCCOBOE UHCIIO, 3apsI0BOE YHCIIO, MEPUOJ
noJiypacmnaja, 3Heprus (OTOHOB; IMpPH ONMUCAHWU TPABWIBHO TPAKTOBATh (PU3MYECKUM CMBICT HCIOJB3YEeMbIX BEIMYHUH, WX
0003HAYCHUS U CIMHUIBI U3MEPECHUS; HAXOAUTH (DOPMYJIBI, CBSI3BIBAIOIINE JAHHYIO0 (PU3UYECKYIO BEIMYMHY C APYTUMHU BEIIMUUHAMH,
BBIYHCIISITH 3HAUCHUE (DU3NUSCKON BEIIMYMHBI,

aHAJM3MPOBATh KBAHTOBBIC SIBJICHUS, HCIIONB3Ys (U3UUSCKUE 3aKOHBI M TIOCTYJAThl: 3aKOH COXPAaHCHUS DHEPruH, 3aKOoH
COXpaHEHUs JJECKTPUYECKOrO 3apsifia, 3aKOH COXPAHEHHUsS MAaCCOBOI0 YMCJIA, 3aKOHOMEPHOCTH W3JIIYYEHUS W TIOTJIOLICHUS CBETa
aTOMOM, TIPH 3TOM Pa3JINuaTh CIOBECHYIO (DOPMYJIHPOBKY 3aKOHA M €T0 MaTeMaTHYECKOE BBIpAKEHHUE;

pas3in4aTb OCHOBHBIC IIPU3HAKH nnaHeTapHoﬁ MOJICIN aTOMaA, HYKHOHHOﬁ MOACIN aTOMHOIO A[pa,
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MIPUBOAUTH MPUMEPHI TIPOSIBIICHUSI B MPUPOJEC U MPAKTUUYECKOTO HCIOJIB30BAHUS PATUOAKTUBHOCTH, SIACPHBIX U TEPMOSIECPHBIX
peakuuii, CIEeKTPaIbHOTO aHAJIN3A.
BhInyCKHUK MOJTYYHUT BO3MOKHOCTh HAYUYMTHCH:

UCIIOJI30BaTh TMOJYyUYCHHBIC 3HAHUS B TOBCEJHEBHOM JKU3HU MPU OOpaAIIEHUH C MPUOOpaMH M TEXHUYECKUMH YCTPOUCTBAMHU
(CHeTUYUK MOHU3UPYIOIIUX YACTHIl, JO3UMETP), JJIsi COXpaHEHUs 370POBbS M COOIIOJCHUS] HOPM DKOJIOTHYECKOTO TOBEJCHUS B
OKpYXarollen cpeje;

COOTHOCHUTD IHEPTHUIO CBSA3U ATOMHBIX sIJIep C 1e(PEKTOM MacCHhI;

MIPUBOJAUTH MPUMEPHI BIUSHUS PAJMOAKTUBHBIX M3JIYYEHUM Ha JKUBBIC OPTaHW3MBI; TIOHUMATh MIPUHIUI JICUCTBUS JO3UMETpa U
pa3nuyaTh YCIOBHS €TI0 UCIOJIb30BAHUS;

NOHUMATh IKOJIOTMYECKHUE MPOOJIEMBbl, BO3HUKAIOIIUE MPU MCIOIH30BAHUM ATOMHBIX 3JIEKTPOCTAHIIMM, U MyTH PEUICHUS STUX
npo0JieM, IEPCIIEKTUBBI UCIIOIB30BAHUS YIIPABISIEMOTO TEPMOSIEPHOTO CUHTE3A.

DJIeMeHTbl ACTPOHOMUH
BbinycKHMK HAYyYHTCH:

yKa3biBaTh Ha3BaHWs TuiaHeT CONHEYHOW CHUCTEMBI; pa3jndaTh OCHOBHBIC MPU3HAKKA CYTOYHOTO BpAlllCHHs 3BE3AHOr0 HeOa,
neukeHust JIynol, ColHIA U MJIAaHET OTHOCUTEIBHO 3BE3/T;

MMOHUMATh PA3NTUYHS MEXKIY IeTMONEHTPUYECKON U T€OLEHTPUIECKON CHCTEMaMU MUPA;

BI)Il'lyCKHI/IK MOJYYHUT BOSMOKHOCTb HAYIUHUTBCH:
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yKa3bIBaTh OOIIHME CBOMCTBA M OTJIMYMS IJIaHET 3¢MHOU IPYMIBI U TUIAHET-TUTAHTOB; MabIX Tel CONTHEYHON CUCTEMBI U OOIBIINX
IUTAHET; MOJIb30BaThCs KapTOW 3BE3THOTO Heba MpH HaOIIOJEHUAX 3BE€3IHOIO Heba;
pa3nnyaTh OCHOBHBIC XapaKTEPUCTUKH 3Be3]1 (pa3Mep, IIBET, TEMIIEpaTypa) COOTHOCHTH LIBET 3BE3/IbI C €€ TEMIIEPATYpOii;

pPas3invaThb TUIIOTC3bI O ITPOUCXOKIACHUU CoJIHEYHOM CHUCTEMBEI.

Conep:xanne yueoHoro npeamera «®@u3uka» B 7-9 kiaccax.

7 xkJj1ace
(68 gacoB, 2 yaca B HEJIEIIO)
I. BBeaenue

[Ipenmet u MeToabl GUBHKU. DKCIIEPUMEHTATBHBIM METOJT U3yUeHHUs MpUpoAbl. M3mepenue gusnueckux BenuyuH. [lorpenrHocTsb
u3Mmepenus. O6001IeHre pe3ynbTaToB dKcrepuMenTa. HaOmrogeHne mpocTedinx SBICHWM U MPOLIECCOB MPUPOJABI C MOMOIIBIO
OpraHoB 4YYBCTB (3peHUs, Ciyxa, ocs3aHusi). Vcmonb3oBaHHE TMPOCTEUIINX HM3MEPUTENBHBIX MPUOOpoB. (CxemMaTudeckoe
M300pakeHre ONBITOB. MeTo bl oNyueHus 3HaHuM B pu3uke. PU3nKa U TEXHUKA.

JlabopaTopHas padora.

1.Onpenenenvie MeHbI ASICHUS H3MEPUTEIHHOTO MTPUOOpA.

II. IlepBoHayabHBIE CBEeICHUS O CTPOCHHUHU BellecTBA.
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I'mnore3a 0 AMCKPETHOM CTpPOEHMM BewiecTBa. MoseKyabl. HenpepblBHOCTH M XaOTMYHOCTH JABWIKEHHSI YaCTHI] BEIIECTBA.
Huddysus. bpoyHosckoe nBukeHue. Mojenu rasza, *)UIAKOCTH U TBEpAoro tena. BzaumopeiicTBue yacTull BemiecTBa. Bzaumuoe
MPUTSKEHHUE U OTTAJIKMBAHUE MOJIEKYJI. TpHU COCTOSIHUS BEILIECTBA.

JlaGopaTopHasi padora.

2.13mepenne pazMepoB MAJIbIX TEIL.

I11. BzaumopeiicTBue TeJ1.

Mexannueckoe naBuxeHue. PaBHomMepHOe W He paBHOMepHoe ABWKeHHe. CkopocTh. Pacuer myTm W BpEMEHHM JBUKEHUS.
Tpaekropus. [IpsamonuneriHoe nsrwxenue. Bzaumonerncreue ten. Muepuusa. Macca. I1notHocTs. M3mMepeHne maccsl Tenna Ha Becax.
Pacuer maccel u o6bema 1o ero maotHocTH. Cuna. Cuibl B IpUpOAE: TATOTEHUS, TSDKECTH, TpeHUs, ynpyroctu. 3akoH ['yka. Bec
Tena. CBA3b MEXKIY CHIION TsDKECTH M Macco tena. lunamomertp. ClloKeHUE ABYX CWJI, HAIIPABIECHHBIX 110 OAHOM NpsiMoil. TpeHue.
VYnopyras aedopmanms.

Jlabopamopnuie pabomot.

3.M3mepenne Macchl Tena Ha pblYaKHbIX Becax.

4.N3mepenne oobema Tena.

5.0mnpeneneHne MIOTHOCTH TBEPIOIO BEIECTBA.

6.I'pagyrpoBaHye Npy>KUHBI U U3MEPEHUE CUII TUHAMOMETPOM.

IV [laBJjieHne TBepaAbIX TeJl, dKUAKOCTEH U ra3oB.
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Hasnenue. OnbiT Toppuuennu. bapomerp-anepous. AtMochepHoe AaBieHUE HA pa3iMuHbIX BbicoTaX. 3akoH Ilackans. CrocoOsl
yBEJIWYCHUS U yMEHbIIeHUs AaBieHus. [laBienue raza. Bec Bo3ayxa. Bo3ayiiHas o6onouka. M3mepenue arMocpepHOTro IaBieHUs.
Manometpsl. [lopiiHeBoy KUAKOCTHBIN Hacoc. Ilepenaya gaBieHust TBEpABIMU TEIAMHM, )KUIKOCTAMU, ra3aMu. [[elcTBUE KUIKOCTH
U raza Ha IMOTpyXKEHHOE B HUX Tejo. PacueT naBlieHHs KUJIKOCTU Ha JHO W CTeHKH cocyaa. CooOmarime cocyibl. ApXumea0Ba
cwia. ['mapaBnmnueckuii npecc. [naBanue tein. [InaBanue cynos. Bo3ayxonnaBaHue.

JlaGopaTopHas pa6ora.

7.0npeneneHne BhITAIKUBAIOIIECH CUIIBI, ICHCTBYIONIECH HA TOTPY>KEHHOE B KUAKOCTh TEJIO.

8.BrIsscHeHme YCJIOBI/Iﬁ IJ1aBaHUA TCJIa B XXUAKOCTH.

V. PaGora 1 MOITHOCTb. JHEPIUsl.

PaGota. MomuocTts. Dueprusi. Kunerudeckas sHeprusi. [loTeHmnuanbHas sHeprus. 3aKOH COXPAaHEHHMS] MEXaHUYECKON SHEPTHUU.
ITpocTeie Mmexanu3mebl. KITJI Mmexanu3moB. Peruar. PapHoBecue cwit Ha peiuare. MoMeHT cuiibl. Phryaru B TeXHUKE, OBITY U TIPUPO/IC.
[Ipumenenue 3akoHa paBHOBECHs phluara K OJOoKy. PaBeHCTBO palOT MpH HCMOJIB30BAHUM MPOCTHIX MEXaHU3MOB. «30JI0TOE
MIPaBUJIO» MEXAHUKHU.

JlabopaTopHas padora.

9.BbIsicHEHHE YCTIOBUS paBHOBECHS pblyara.

10.0Onpenenenne KIIJI mpu nmoabeMe mo HAKJIOHHOM MJIOCKOCTH.
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8 kinace

(68 yacoB, 2 Jyaca B HEJIEIIIO)

I. TensioBbIE ABJICHUS

Buytpennsisi sneprusi. TeruoBoe npmwxkeHue. Temmeparypa. Temnonepenaua. Heobpatumocts mporiecca temionepenayu. Csizb
TEMIIEpaTyphl BEIIECTBA C XaOTUYECKUM JIBI)KeHUEM ero dactuil. CriocoObl U3MEHEHHsSI BHYTpPEHHEH 3Heprun. TemmonpoBoaHOCTb.
KonnuectBo TemnoThl. YaenbHas TerioeMKocTh. KouBekius. M3nydenue. 3aKOH COXpaHEHMSI DHEPTUMHU B TEIUIOBBIX IPOIECCAX.
[TnaBneHue u Kpuctamu3amus. Y iejdbHas TerioTa miaBiaeHus. ['paduk miaBieHus u orBepaeBanus. [Ipeoopa3zoBanue sHEPTUH TIPHU
U3MEHEHHUSX arperaTHOro COCTOSIHUS BemlecTBa. Vcnapenue u KoHAeHcalus. Y eiabHas TeIioTa napooOpa3oBaHusl U KOHICHCAIUH.
PaGora mapa u raza mpu pacmupenuu. Kunenue xuaxoctu. BriaxHocTh Bo3ayxa. TersioBble JIBHUratreiad. DHEPrus TOIUIHUBA.
VY nenpHas TEIIOTa CrOpaHus.

Arperarssie coctosiHus. [IpeoOpa3zoBanue sHepruu B TerioBbeIX apurarensx. KII/ TermmoBoro aeurarens.

®dpoHTanbHas abopaTopHas pabdora.

2.CpaBHEHHME KOJIUYECTB TEIJIOTHI IPU CMEITMBAHUH BOJIbl Pa3HOW TEMIIEPATYPHI.

3.M3MepeHune yaeabHOM TEII0EeMKOCTH TBEPAOIO Tea.

I1. DnexkTpryeckue sIBJIEHHUS U 3JIEKTPOMATHUTHBIE SIBJICHUSA

OnekTtpuzauus Teia. OIEeKTpudeckuil 3apsia. B3aumopgeilictBue 3apsgoB. [[Ba Buaa 53IeKTpUUECKOro 3apsia. JHCKpeTHOCTh

ANEKTPUUYECKOTO 3apsiia. DIEKTPOH. 3aKOH COXPAHEHHUS SJIEKTPUUECKOTO 3apsiia. DIEKTPUUYECKoe nojie. DnekTpockon. CTpoeHue
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aToMoB. OOBbsSICHEHHE ANEKTPUUECKUX sBJIEHUU. [I[pOBOTHUKN U HEMPOBOAHUKHU JIEKTpUUYECTBa. J(eicTBHE AJIEKTPUUECKOIro MOJIs Ha
AIEKTPUUYECKUE 3aPsIIbI.

[TocTosAHHBIN AneKTpUUEeCKU TOK. ICTOUHUKH 35IeKTprUyecKoro toka. Hocurenu cBOOOAHBIX 3JIEKTPUUYECKUX 3apsA0B B METaslIax,
KUIKOCTAX M razax. DJIEKTpUUECcKas LEMNb U €€ cocTaBHble yacTu. Cuina Toka. EnquHuiel cuisl Toka. AmnepMerp. M3mepenue cuiibl
toka. Hanpsixkenune. Enuannel HanpsokeHusa. BonbtmeTp. M3Mepenne HanpsixkeHnsa. 3aBUCUMOCTh CUJIbI TOKAa OT HANPSKEHUSL.
Conpotunenue. Eqununsl conporuBieHus. 3akoH OMa 71l yyacTka 3JE€KTpUUecKol 1enu. Pacuer conpoTUBIIEHUS TPOBOIHUKOB.
VYnenpHoe conporuBieHue. IIpuMepbl Ha pacyeT CONPOTUBJIEHUS NPOBOJHUKOB, CHJIBI TOKAa M HampspKeHUs. PeocTarsl.
[TocnenoBaTenpHOE M AapaUIEIbHOE COEAUHEHNE IPOBOJHUKOB. JI€HCTBUS 3IEKTPUUECKOTO TOKA

3axon Jxoyns-Jlenma. Pabora anexktpuueckoro Toka. MOITHOCTD 3JEKTPUUECKOTO Toka. EnuHuIbI paboThl 3JEKTPUUYECKOTO TOKA,
npuMeHsieMble Ha mnpakThuke. CUEeTYMK JJIEKTPUUECKOW JHEpPruu. DJEeKTpoHArpeBarelbHble MPUOOPHL. PacdeT aiekTposHepruu,
norpebisiemMoil ObITOBbIMU TIpuOOpamu. HarpeBanue MPOBOJHUKOB SJIEKTPUYECKUM TOKOM. KOIWYECTBO TEIIOTHI, BBIAEISIEMOE
MIPOBOJTHUKOM ¢ TOKOM. Jlamma HakamuBanusi. Koporkoe 3ambikanue. IIpemoxpanurenn. MarHuTHoe nosie. MarHuTHOE moJie
OpsIMOro TOKa. MarHuTHbIE JIMHUM. MAarHuTHOE IMOJIE KATYIIKA C TOKOM. OJIEKTPOMAarHuThl M UX NpuMeHeHus. [loctosiHHbIE
MarHuThl. MarHuTHOE I0JI€ NOCTOSIHHBIX MarHUTOB. MarauTHoe noJie 3emiu. /lelicTBe MarHUTHOIO TOJI Ha NMMPOBOJHUK C TOKOM.
DJNIEKTPUUYECKUN IBUTATEIb.

@DponmanvHsle 1a00pamopHbvle padombl.

4.COopKa 3IEKTPUUECKON LIETTH U U3MEPEHUE CUIIBI TOKA B €€ Pa3JINYHbIX y4yacTKax.

5.3mepenne HanpsyKeHUsl Ha pa3jInYHbIX YYaCTKaX JIEKTPUUECKOU LIETIH.
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6.PerynupoBaHue CHIIbI TOKA PEOCTATOM.

7.A3MmepeHne cCOnpOTUBIICHUS MPOBOIHUKA IIPU MTOMOIIY aMIIEpMETPA U BOJILTMETpA.
8.M3mepenne MOITHOCTH U PabOTHI TOKA B DJIEKTPUYECKOH JamIie.

9. COopka »eKTpoMarHuTa 1 UCIIbITAHUE €ro ACHCTBUS.

10. M3yueHue 371€KTpUUECKOTO ABUraTellsl IOCTOSHHOIO TOKa (Ha MOJAEIN).

I1l. CBeTOBBIE SIBJICHUS.

HUcrtounuku cBera.

[IpsimonuHEliHOE pacpoCTpaHEeHHE, OTpa)keHue U mpenomiieHue cera. Jlyd. 3akoH oTpaxkeHus cBerta. [lnockoe 3epkano. JIunza.
OnTuueckas cuia JauH3bl. M300pakenne naBaemoe JnH30iM. M3Mepenue hokycHOro pacctosinusi coOuparomeit JuH3bl. OnTudeckue
npubopsl. ['1a3 u 3penue. Ouku.

®@ponmansHule 1a60pamopHbvle padombl.

11.13yueHne 3aKOHOB OTPaKEHUS CBETA

12.Habmroierre SBJIeHHS IPEJIOMIICHUS CBETa

13.ITonydenrie n300pakeHus IPU TOMOIIH JIMH3BI.

9 knacc

(102 yacos, 3 yaca B HEZIEJIIO)

I. 3akoubl B3anMoaeiicTBUA M IBUKEHUS TeJl.
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MarepuansHas touka. Tpaektopus. Ckopocts. Ilepemenienne. Cucrema orcuera. OnpeneneHrue KOOPAWHATHI JBUXKYIIETO TeNa.
I'paduku 3aBUCHUMOCTH KHHEMATUYECKUX BEJIMYUH OT BpeMeHHu. [IpsMonuHeiiHoe paBHOYyCKOpeHHOE JBIkeHHe. CKOpPOCTh
PaBHOYCKOPEHHOTO JBUXKEHMS. llepeMelieHne mpu paBHOYCKOPEHHOM JBMXEHHHU. OmnpeneiaeHue KOOPAWHATHI ABUIKYILIETO Tela.
I'paduku 3aBUCUMOCTH KHHEMATUUYECKUX BEIUYMH OT BpeMeHHU. YckopeHue. OTHOCHUTEIBHOCTh MEXaHUYECKOTO JIBHUKCHUS.
NHeprmanbHas cucreMa orcuera.

[TepBoiii 3akon Hptorona. Bropoit 3akon Hetotona. Tpertuii 3akon Heiotona. CBoOoaHOE majeHue 3aKkoH BeceMupHOTo TATOTEHUS.
KpuBonuHneitnoe nBuxkenue. J[BUkeHUE MO OKPY>KHOCTHU. VICKycCTBEHHBIE CIyTHUKHU 3emiun. Paketsl. IMnyinibec. 3aKOH COXpaHEeHUS
uMITyiabca. PeakTuBHOe NBIKEeHHE. J[BUMKeHUE Tella OpPOIICEHHOTO0 BEPTHUKAIBbHO BBEpX. [[BrkeHHE Tena OpOIIEHHOTO MO/ YIJIOM K
rOpU30HTY. [IBr>KeHue Tena OpOIIeHHOTO TOPU30HTAIBHO. Y CKOPEeHHE CBOOOTHOTO NaJeHUs Ha 3eMJie U APYTUX TUIaHeTax.
DponmanvHule 1adopamopHvle padomul.

1. UccnenoBanre paBHOYCKOPEHHOTO JIBIKEHUS 0€3 Ha4adbHOW CKOPOCTH.

2.MI3mepenne ycKOpeHus: CBOOOTHOTO MaCHUSI.

II. Mexannuyeckne K0JieOaHUS M BOJIHBI. 3BYK.

Mexannueckue konebanuss. Ammauryna. Ilepmon, dacrora. CpoOomubie kosieOanus. KoseOaTenbHble cHCTEMBI. MasTHHK.
3aBUCUMOCTh TIEPHOJIa M YAaCTOThl HUTSHOTO MAasTHUKA OT JUITMHBI HUTH. [IpeBpaiienune sHepruu mpu KoyieOaTeTbHOM JIBUKEHUU.
3aryxaromue kosneOanus. Beinyxaennsie konebanus. Mexannueckre BoiHbI. J[nnHa BomHBL. [IpogonpHbIe U MONIEpPEYHBIE BOJHBI.
CkopocTh pacmpocTpaHeHusl BONHBL. 3BYK. Bricota m temOp 3Byka. ['pomkocTs 3Byka/ Pacmpoctpanenue 3Byka. CKOpOCTh 3BYKA.

OTtpaxenue 3Byka. 9xo. PezoHanc.
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®dpoHTanbHas jabopaTopHas padora.

3.MccnenoBanue 3aBUCUMOCTHU MEPUOJIA U YACTOTHI CBOOOTHBIX KOJIEOAHUI MATEMAaTUUYECKOTO MasiTHUKA OT €ro JJIUHBI.

I11. DekTpoMarHuTHbIE SIBJIEHUS.

JleficTBUE MarHUTHOTO TOJsi Ha B3JeKTpuyeckue 3apsabl. ['paduueckoe m3oOpakeHne MarHMuTHOro mnoisia. Hampamnenuwe Toka u
HAIpaBJICHUE €ro MarHUTHOro mnosig. OOHapyeHUe MarHUTHOTO MOJIA MO ero JEHCTBUIO Ha AnekTpuueckuil Tok. IIpaBuio nesoi
pyKd. MarHuTHbI TOTOK. DJIEKTPOMArHWTHAs WHIYKIUSA. SIBIICHHE SJEKTPOMAarHUTHOW WHAYKHUH. [lomydeHue mnepemMeHHOro
ANEKTPUUYECKOTO TOKA.

DneKTpoMarHuTHoe moJjie. HeoaHOponHOE W HEOOHOPOAHOE Iojie. B3auMOCBA3b 3JIEKTPHUUECKOTO M MArHUTHOTO TOJIEH.
DNEeKTpOMAarHuTHbIE BOJHBI. CKOPOCTh PACIpPOCTPAHEHUS SJIEKTPOMArHUTHBIX BOJIH. DJIEKTPOJBUIaTelNb. JiaeKTporeHepaTop. CeT
— DIIEKTPOMAarHuTHas BOJIHA.

®dpoHTanbHas gabopaTopHas padora.

4.3yueHue SBJICHUS JICKTPOMArHUTHOU UHIYKIIUH.

I V. Crpoenue aToma 1 aTOMHOTrO siApa.

PannoaktuBHOCTh. Anb(da-, O6erra- U ramMa-uznydeHne. ONBITH MO pacceMBaHuI0 anbda-dactull. [lmanerapnas monmens aroma.
AtomHoe simpo. IIporoHHO-HEWTpOHHasT Monaens sApa. MeTonbl HAaOMIOAEHUS W PErUCTpallud dYacTuil. PananmoakTuBHBIE
MpeBpalieHrs. JKCIepUMEHTAIbHbIE METObI. 3apsal aapa. MaccoBoe 4ucio snapa. SnepHele peakuuu. JleleHne U CHUHTE3 slep.
CoxpaHeHue 3apsijia 1 MacCOBOI'0 YKUCIIa MPH SAEpHbIX peakuusix. OTKpbITHE TPOTOHA U HEUTpOHA. SnepHble CUibl. DHEpPrus CBA3U

YacTHII B SIJIpE.
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Oueprus cBa3u. Jledekr macc. Beiienenue sHepruu npu JeIeHuu U cuHTtese saep. Mcnonas3oBanue siaepHoit sHepruu. JJozumerpust.
Snepusiii peaktop. [IpeoOpazoBanrne BHyTpeHHel sHEprun siiep B 3JIEKTPUUYECKYIO SHEPTUI0. ATOMHAs SHEpreTuka. TepMosiiepHbie
peakuuy. brogornyeckoe AenUCTBUE pagualyu.

®dpoHTanbHas jabopaTopHas pabdora.

5.U3yuenue aenenus siapa aroma ypana no ¢ororpaduu TpeKoB.

6.13yueHue TpekoB 3apsKEHHBIX YACTHIL 110 TOTOBBIM (oTorpadusim.

V. Ctpoenue u 3Bosouns Beesennoii.

CocraB, ctpoenne u npoucxoxkjaeHue ConHeuHoil cuctembl. bospmue tena ConHewyHou cucteMbl. Mainble Tena ConHEYHOU

CHCTCMBEI. CTpOGHI/Ie, H3JIYYCHUC U 3BOJIOLHA Coana " 3BC3. CTpOCHI/IC H 3BOJIIOIIUA BcenenHoii.
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TemaTuyeckoe NIIAHUPOBAHUE

7 kaacc
Ne HaunmeHnoBanme Kou- Coaepixkanue Marepuan yueOHuKka
n/n pa3aena BO
qacoB
1 | ®usuka u 4 ®uzuka — Hayka o npupojge. Dusuueckue Tena U SBJICHUA. §1-6
bu3UYeCKre METO b Ha6monenue u onucanue Gpu3sndecKux SABJICHUM.
U3YUYEHUS TPUPOIBI @u3MYECKUN HKCIEPUMEHT. MojaenupoBaHue SBJICHUU U
00BEKTOB TIPUPOIBI.
®u3nYeCcKue BEIUYMHBI U UX U3MepeHue. TOUHOCTh U MOTPEITHOCTh
U3MepeHul. MexxayHapoHas CUCTEMa €IUHUILIL.
du3nYeCKue 3aKOHbI M 3aKOHOMEpHOCTH. Duznmka M TEXHHKA.
Hayunsrit Mmeton no3nanus. Ponp pusuku B dbopmMupoBaHUHU
€CTECTBEHHOHAYYHON I'PaMOTHOCTH.
2 | [lepBoHauanbHbIC 6 Crpoenue BemiecTBa. ATOMBI U MOJIEKYJNbl. TEIJIOBOE IBHKECHHE 87-13

CBCACHHA O CTPOCHHH

BCIICCTBA

aToMoB u MoJekyil. Juddy3us B razax, XKHUIKOCTAX U TBEPABIX
tenax. bpoynoeckoe osudicenue. Bzaumopenctue (MpUTSHKEHUE U

OTTaJ'IKI/IBaHI/Ie) MOJICKYIJIL.




Ar peraTHbI€ COCTOSAHHA BCIICCTBA. Paznuuue B CTPOCHHNH TBEPAbLIX

TEJ, )KUJKOCTEH U Ta30B.

BzanmonaeiictuBue

TCJI

23

Mexannyeckoe [BWXEHHE. MarepuainbHasg TOYKA Kak MOJIEIb
dbuszudeckoro Tena. OTHOCUTENIBHOCTh MEXaHMYECKOTO JIBUKEHUS.
dusnyeckue BEJIMYNHBI, HCOOXOIUMBIC IS ONMMCAHUS JBYIKCHHUS U
B3aUMOCBSI3b MEXJy HUMHU (MyTh, TE€pEeMEIeHNne, CKOpOCTb,
BpeMs JBIDKECHHs). PaBHOMEpHOE MPSIMOJIMHEHHOE JBHXKCHHE.
Nuepiusa. Macca Ttena. IImotHocTh BemiectBa. Cuna. EamHuiibi
cunbl. Cuna TsKecTH. 3aKOH BceMUpHOro TtsaAroteHus. Cuna
ynpyrocti. 3akoH ['yka. Bec tema. HeBecomocTh. CBsizb MEXIy
CHWJIOW TSDKECTH M Maccou tena. J[uHamometp. PaBHOmeHcTBYOIIAs
cuna. Cuna tpenusi. TpeHue ckonbxeHusi. Tpenue nokos. Tpenue B

IIPUPOJE U TEXHHUKE.

813-34

JlaBneHue TBepabIX
TEJI, )KMJKOCTEH U

ra3oB

21

JlaBnenue tBepabIx Tei. EnuHuibl uamepenus nabieHus. CriocoOb
M3MCHEHMsl JaBlicHUs. JlaBleHHWE JKHUJIKOCTEH M Ta30B 3aKoH
[Tackans. JlaBieHue >KHUIKOCTM HAa JHO M CTEHKM COCyja.
Coobmatomuecs cocynbl. Bec Bozayxa. ATMocdhepHoe AaBieHHE.

N3mepenne armocdepHoro nasiaeHus. OnwsIT Toppuyesuin.
bapomerp-anepoua. AtTMocdepHOe maBiICHHWE HAa  Pa3TUYHBIX

BbICOTaX. ['mapaBnuyeckre MexaHU3Mbl (Tpecc, Hacoc). JlaBineHue

835-54




JKUAKOCTHU M I'a3a Ha IOrpy’KCHHOC B HUX TCJIO. ApXI/IMGI[OBa CHJIa.

ITnaBanue Ten u cynos Bo3ayxoruiaBanue.

PaGora 1 MOIIHOCTS.

OHeprus

14

Mexanuueckass pabora. MomHocTs. DHeprus. [loreHuuanbHas u
KMHEeTH4YeCKas dHeprus. lIpespaienue oqHOro BUaa MEXaHUYECKON
SHEpPruM B JApYrol. 3aKOH COXPAaHEHUS ITOJIHOM MEXaHMYECKOM
JHEPIUH.

[IpocTeie MexaHW3MBbI. YCJIOBHS PAaBHOBECHUS TBEPAOTO TeEIaA,
VMMEIOLLET0 3aKPEIUICHHYI0 OCh JBUKEHUSA. MOMEHT cuibl. [Jenmp
msaoicecmu mena. Peruar. PaBHOBecne cuin Ha peryare. Peryaru B
TEeXHHUKE, ObITYy U mpupone. [logBMKHBIE U HEMOABM)XKHBIE OJIOKH.
PaBencTBo pabOT mpuM UCHOJIB30BAHUM TMPOCTHIX MEXaHU3MOB
(«3omoToe  mpaBwio MexaHuku»). KoadduimeHnt mone3Horo

JIEHCTBUSA MEeXaHU3Ma.

855 - 68

8 kiace

n/n

HaunmenoBanue

pasjieia

Kou-
BO
4acoB

Conepxanue

Marepunan yyeOHnKA




TemmoBeie IBICHUA

23

TenmoBoe paBHOBecue. Temmeparypa. CBs3b TemIlepaTypbl CO
CKOPOCTBIO Xa0THUYECKOTO JIBW)KEHUSI 4YacTull.  BHyTpeHHss
sHeprusi. PaGora u Teruonepenaya Kak CHocoObl HM3MEHEHUS
BHYTPECHHEHN SHEpPrUuu Tena. TenmonpoBOIHOCTb.
Konsekuus. Mznyuenue. [lpumepsl Temnonepegayu B MPUPOJE U
TexHuke. KonndecTBO  TEMmIOTHL.  YAeiabHas  TEMJIOEMKOCTb.
VYienbHass TemjaoTa CropaHus TOIUIMBA. 3aKOH COXPAHEHUs U
MPEBPAILCHUSI SHEPTUM B MEXAHWUYECKHMX U TEIUJIOBBIX MPOIIECCax.
[InaBneHve u OTBEpPJICBAHUE KPUCTAUIMYECKUX TeEN. Y AebHad
Teriota 1iaBieHus. Hcmapenue u konjaeHcauus. Ilormnoimienue
SHEPrUM TMpPU UCHAPEHUH KUIAKOCTH W BBIACICHUE €€ Ipu
KOHJIeHcaluu napa. Kunenue. 3aBUCMMOCTh TeMIIEpaTypbl KUTIEHUS
OT JlaBlieHUs. Y IeibHas TEIUIoTa MapooOpa3oBaHUs U KOHICHCAIUH.
Bnaxxnoctp  Bo3myxa. PabGora raza npw  pacUIMpPEHUH.
[IpeoOpa3oBanus »HEpPrud B TEIUIOBBIX MallMHax (mapoBas
TypOuHa, [JBHWraTeidb BHYTPEHHErO0 CrOpaHUs, PEAKTHUBHBIMI
neuratens). KIIJ[ TemnmoBoit mammHbl. Jkxonozuyeckue npooiemvl

UCNOJ1b306AHUA MeNnloeblX MAUUH.

81-24

DNeKTpUUYECKHUe

SABJICHUA

29

OnekTpu3anus (U3NYSCKUX Tell. B3amMmojaeicTBhe 3apsKEHHBIX

Ten. JIBa  poma  JJIEKTpUYECKHMX  3apsaoB.  JlenmMocThb

825 - 56




ANEKTPUYECKOTO 3apsAna. OJIEMEHTApPHBIM JIEKTPUYECKUM 3apsn.
3aKOH  COXpaHEHMsl DJJEKTPUYECKOoro 3apsga. lIpoBoaHukw,
MOJYNPOBOJAHUKHU U U30JSATOPHI JIEKTPUUECTBA.

DIEKTPOCKON. DIEKTPUUECKOE T0Je KaK OCOOBId BHUJT
Marepun. Hanpsowennocms  3aexkmpuyeckoeo nojis. JlehcTBue
AJIEKTPUUYECKOTO TIOJI Ha SJeKTpuueckue 3apsabl. Konoewcamop.
Ouepeus  31eKmMpU4ecKo20 noJs KOHOeHCamopa.
DJIEKTpUUECKU  TOK.  VICTOUHMKM  BJEKTPUYECKOro  TOKa.
DJNIeKTpUYecKasl 1eNb M €€ cocTaBHble 4YacTu. Hampapienue u
JEUCTBUS JNEKTPUUECKOro Toka. HocuTenm 3MeKTpUYECKUX 3apsijioB
B Metamax. Cumia Toka.  DJIEKTPUYECKOE  HANpSHKEHUE.
DIEKTPUYECKOE  CONPOTHUBIICHUE IIPOBOJTHUKOB. Enununnbt
CONPOTUBIICHUS. 3aBUCUMOCTh CHJIBI TOKAa OT HAIpSKEHHUs. 3aKOH
Oma nng ydacTka Lenu. YAEeIbHOE COMNPOTHBIEHHE. PeocTaTsl.
IlocnenoBarensHOE COCIMHEHUE MPOBOJHUKOB. [lapamiensHoe
COCIMHEHHUE TMPOBOJHUKOB. PaboTa sIeKTpUYECKOTO TOJNS TI0
IIEPEMELIEHUIO AIEKTPUUECKUX 3apsI0B. MomHoCTb
ANEKTPUYECKOr0 TOKa. HarpeBaHue nmpoBOJIHUKOB AIEKTPUUYECKUM
TOKOM. 3akoH [[xoyns - Jlenua. DnekTpuueckue HarpeBaTelibHble U

OCBETUTENbHbIE TPUOOpHI. KOpoTKoe 3aMbIKaHue.




DNeKTpOMarHuTHbIE S) MarnutHoe mosie. MarnutHoe mone Toka. OmbelT  Opcrena. 857 - 62
SIBJICHUS MarHutHoe 10Jie OCTOSIHHBIX MAarHUTOB. MarHutTHoe moJie 3eMIIH.
DneKTpoMarHutT. MarHuTHoe moJjie KaTyuku ¢ TokoM. [Ipumenenue
AJIEKTPOMArHUTOB.
CBeToBbBIC SBIICHUS 11 | UcTouHuKku cBeTa. 863 - 70
[IpsiMonuHeliHOE pacnpoCcTpaHEHUEe, OTpakKeHUE U MPEeTOMIICHUE
ceera. Jlyd. 3akoH oTtpaxkenus ceta. [lmockoe 3epkasio. JIunza.
Onrtuueckass cwia JuH3BL M300pakeHwe ngaBaemMoe JIMH3OM.
N3mepenne  GoOKycHOro  pacCTOSIHUSI  COOMpAroIieil  JIUH3HI.
OnTuueckue npubdopsl. ['na3 u 3penne. OUky.
9 ki1acc
Ne HaumenoBaHue Kou- Conepxanne Marepuan yueOHUKA
n/n pasnena BO
4acoB
1 | 3akoHbl 34 MarepuanbHas TOYka Kak  MoOJeNTb  (PU3MYECKOrO  Tena. 81-22

B3aUMOJIEUCTBUS U

OTHOCUTENHLHOCTh MEXaHHUYECKOTO JABHKCHUS. Cucrema orcuera.




JABMOKCHUA TCJI

dusnyeckue BEIMYNHBI, HCOOXOIUMBIC IS ONMMCAHUS JBIDKCHHUS U
B3aUMOCBSI3b MEXAYy HHUMHU (IIyTh, TMEpPEMEIICHUE, CKOPOCTb,
YCKOpEHHUE, BpeMs IBIKEHUs). PaBHOMEpHOE W PaBHOYCKOPEHHOE
MPAMOJIMHENHOE  JBHKEHHE. PaBHOMEpHOE  JOBMKEHHE IO
okpyxHocTU. [lepBbiii 3akoH Herotona u uHepuus. Bropoi 3akoH
Herorona. Tpetuii 3akon HetoTona. CBoOo1HOE TIajieHre Tell. 3aK0H
BCEMHUPHOTO TATOTECHUS.

Nmnynbsc. 3akoH COXpaHEHHS UMIYJbCA. PeakTUBHOE NIBUKEHHUE.

3aKOH COXpaHEHMS MOJHOW MEXaHUYECKON SHEPIUH.

MexaHnYyecKue 15 Mexannueckue  konebanus. Ilepwon, dacrora, amruMryaa 823 - 33
KoJieOaHHs U BOJIHEI. koneOanmii. Pe3onanc. MexaHWYecKHe BOJHBI B OJHOPOJHBIX
3ByK cpenax. JlmmHa BONHBL 3BYK Kak MEXaHHMYecKas BOJHA. [ poMKOCTh

¥ BbICOTA TOHA 3BYKaA.
DNEeKTPOMarHuTHOE 25 MarnutHoe mone. Muayknusa wmarauTHoro mosst.  JleicTBue 835 -53
I10JIe MarHUTHOTO TIOJII HA TIPOBOJAHMK C TOKOM M JIBHKYIIYIOCS

3apspkeHHyro vactuny. Cuna Amnepa u cuna Jlopenya. SIBnenue
aneKkTpoMarHuTHoM uHAyKus. Onbitel Gapanes.
DNEeKTPOMArHUTHbIE kosneOanus. Konebamenvhwiti  Kommyp.
Onexmpozenepamop.  Ilepemennviti  mox.  Tpancgopmamop.

[Tepenaua AIEKTPUUECKOU DHEPIruu Ha paccTosiHUE.




DNEeKTPOMArHUTHBIE BOJIHBI U UX CBOMCTBA. [lpunyunst paouocessu
u meneguoeHus. Bausnue I1eKMPOMASHUMHBIX U3NYYEHUU HA
JHCUBbIE OP2AHUIMDL.

Cser — anexkrpoMaruuTHas BosiHa. CkopocTh cBeTa. MCTOYHUKH
CBETAa. 3aKOH NPSIMOJMHENHOTO pPACHPOCTPAHEHHE CBETA. 3aKOH
oTpaxkeHHs cBeTa. llmockoe 3epkano. 3aKOH NPEJOMIICHHS CBETA.
JIunzpl. DOKyCHOE pacCTOSHUE M ONTHUYECKAas Cujla JIMH3BI.
N3o6paxkenue npeamMera B 3epkaie U JIuH3e. Onmuueckue npubopbi.
I'ma3 xak ontuyeckas cuctema. Jucnepcust cera. Humepghepenyus

u oughpaxyus ceema.

Ctpoenue aToma u

dTOMHOTI'O sAapa

21

Crpoenue aromoB. Ilmanerapnas wmopgenb aroma. KBaHTOBBIN
XapakTep MOTJIOICHUS U UCITyCKaHus cBeTa atoMaMu. JIuHeluaTeie
cnektpsl. OmbiTel Pesepdopaa. CocraB aromuoro siapa. I[Iporow,
HEUTPOH M AJIEKTPOH. 3aKOH DWHINTEWHA O MPONOPIUOHAIBHOCTH
MacChl ¥ dHEPruu. eghekm macc u sHepeus cesasu amomuvix soep.
PagnoaktuBHOCTSD. [lepuon momypacmana. Anbda-uzimydeHue.
bema-  uznyuenue. T'amma-uznyuenue. SnepHele  peakuuu.
Uctounuku osHeprum ConHIa u 3Be3d. SaepHas SHepreTHka.
OKonoeuueckue npoobaemol pabomel  AMOMHBIX

anexkmpocmanyui.  Jlosumerpus.  Bausmue — paouoakmueHvix

§54 - 64




MS’le'{eHul:i HA JiCUBbLE OPcAHU3MDL.

5 | Ctpoenue u 7 ['eonienTprueckas U TeIHUOLEHTpUYECKass cucteMbl wmupa. Du- 865 - 69
HBOJTIOLUS 3uueckas npupoga HeOecHbIXx Ted  COJHEYHOW — CHCTEMBI.
Bceenennou [Tpoucxoxnenne ConHeuHol cuctembl. Dusznueckas npupoaa

Connna u 3Be3n. Crpoenune Bceenennoil. DBomtouusi BceeneHHoil.

I'unoresa bosbioro B3peiBa.

Ipuiioxenue Kk padoyeil mporpamMmme ¢ UCNOJb30BaHUEeM o0opyaoBaHus «Touku Pocray.

7 xnacc
Ne | Tema Conep:xanme IlesieBast ycTaHOBKA Iliianupyemblii pe3yjabTar HUcnosab3oBanue
n/n 000py10BaHUA
«Touku Pocra»
1 K ypoky Nel4 JIabopaTtopHas pabota | Hay4uTs: aHanu3upoBath | Yuems: IPUBOJAUTL IPUMEPEI O6opynoBanue
No 3. YCTPOWCTBO U IIPUHIIHAT TEJ pa3InyHOM MACCHI; INIE:
JlabopatopHas .
JEWCTBUS PHIYAXKHBIX U3MEpSThMacCy Tela ¢ 71a00paTOPHBIX
pabora Ne2 «3mepenne Maccel
BECOB; U3MEPATH Maccy IIOMOILBIO BECOB; CPABHHUBATD paboT u
TeJa Ha PhIYaKHbBIX
Tena. MacChl Tl U3 Pa3InyHbIX YYEHUUECKUX
BECaX» "
BEIECTB OJJHOTO 00BEMa, 13 OmBITOB (Ha 0aze
OZIHOTO BEIECTBA KOMILJIEKTOB




orn)

K ypoky Nel?7 JlaboparopHas Hayuwurts: VYMeTh: hopMyaupoBaTh BHIBOJ OGopyoBanue s
a6 paborta Ne 4. AKCIEPUMEHTAIILHO 0 BBHIIIOJIHEHHOMU paboTen nabopaTopHBIX
aboparopHas .
6p JE 4 «M3Mepenne MIOTHOCTH | ONPENENATh INIOTHOCTh | pe3yIbTaTax ¢ yU4ETOM paboT 1
abota No . ,
P BEIIECTBA TBEPIOTO BEIIECTBA TBEPIOTO TIOTPEITHOCTH N3MEPEHHUS; YUCHUIECKUX
Tenay TeNa U MPEACTABISATh MPEeCTaBIATh TpaPUUECKH. OTBITOB (Ha 0aze
pe3yNIbTaThl U3MEPEHUN koMmiekToB OI'D)
B BHJI€ TaOJIHII.
K ypoky Ne46 JlaGoparopHas Hayuuts uzmepsatsb Vmemsw: mpoBOIUTH O6opynoBanue
padora Ne 1. BBITAJKUBAONIYIO CHITY SKCTIEPUMEHT M0 00HAPYKECHUIO st
JlabopaTopHas 3
Gora NoT «3mepenue BBITAJKUBAIONICH CHIIBI, BbISB- 1abopaTOPHBIX
pabota No .
BBITAJIKMBAIOMIECH JICHUIO 3aBUCUMOCTH MOy Fa pabor u
CHITBI. OT 1y 1 Vy; 3aUCHIBATH YYEHHUYECKUX
pe3yibTaThl U3MEPEHUN B BH/IE onbITOB (Ha 0ase
Tabmuil, GOopMyIUpPOBATH BBIBOJ KoMIuiekToB OI'D)
0 BBITIOJTHEHHOH paboTe
pe3yJbTaTax ¢ yueToM
TIOTPEIIHOCTH M3MEPEHHUS
K ypoky 64 Jlabopatopnas padota | Hayuuts: HaGmronath, Ymems: cobupaTh yCTaHOBKY O6opynoBanue
Ne7 U3MEPATH U 000011aTh B | IO OMMHMCAHUIO, POBOIUTH VIS
JlabopatopHas
npoiiecce HKCIIEPUMEHT TI0 POBEPKE 1a60paTOPHBIX
pabora Ne 7. «M3ydeHue ycinoBus .
IKCIIEPUMEHTATBHON YCIIOBUS PAaBHOBECHUS PhIUara; pabot u
paBHOBECHS phIuaray.
NESTEHHOCTH; 3aMHChIBATh PE3YIIHTATHI B YYCHHYECKHUX

CUCTEMAaTHU3UPOBATh U
000011aTh MOTYYCHHBIC
3HAHUS.

BHJIE€ TaOJIMIIGL,
(bOpMyYITHPOBATH BHIBOJIBI O
BBITIOJTHEHHOM paboTe .

onbITOB (Ha Oaze
KOMITIJICKTOB




orn)

S) K ypoky 66 JlaGopatopHas paGota | HayuuTh: uamepsarsb Ymems: coOupath ycraHoBky | O0opynoBaHue
a6 Ne 8. KIIJ] HakmoHHOM 1110~ 110 ONIMCAHUIO; TPOBOJAUTH IS
abopaTopHas :
patTop CKOCTH; HAOMONATE, SKCIIEPUMEHT 10 1abOPaTOPHBIX
pabota Ne 8 «M3mepenne KIIJI npu | usmepsaTs 1 06061maTs B
. onpenenennto KIII npu pabot u
IMoJaABEME TEJIA 110 Ha Imponecce . .
. " nobEME TeJa Mo HAKJIOHHOW | yYeHUYECKHUX
KJIOHHOM miockoctuy | OKCHCPUMCHTATbHON . 5
JeSATENBHOCTH TUIOCKOCTH, 3aITMCHIBATh OmBITOB (Ha 0aze
CHCTEMAaTH3UPOBATh U pe3ynbTaThl U3BMEPEHHIA B komIuiekToB OI'D)
000011aTh TTOJTyYEHHBIE | BUIE TAOIMIBL,
3HaHuA, NPEICTABIATE dbopMynHpoOBaTH BHIBOABI O
PC3YJIBTATEI USMCPCHUN | prinonHeHHOM paboTte 1
B BUJI€ TaOJIHUIL .
pe3ynbTaTax ¢ yuéTom
MOTPEITHOCTH U3MEPEHUS
8 kimace
Ne | Tema Conep:xanme IlesieBast ycTaHOBKA Iliianupyemblii pe3yjabrar HUcnoab3oBanue
n/n 000py10BaHUA
«Touku Pocra»
1 | Kypoky Ne8 JlabopatopHas HayuuTts: uccnenoBarh | 3HaTh: YCTPONCTBO U MPUHLIUI [Mudposas
JlabopatopHas pabora Ne 3. SBJICHHUE TEIJIOOOMEHA | ICUCTBHS KaJOpUMETpa. naboparopus 1o
pabota Ne3. «CpaBHeHUE IPU CMELIMBAHUHT YMmeTh: mpoBoauTh HaOMOACHU | pusnke Releon ¢

KOJINYECTB TEIUIOTHI
IIPU CMEILIMBAHUU
BOJbl Pa3HOU
TEMIEPATYPbD»

XOJIOJTHOU U TOpsiueu
BOJIbl; BBIYHUCIISITh
KOJIMYECTBO TEIUIOTHI;
OOBSICHUTH IPUYUHY.

Mpolecca TeIIonepeaauu;
M3MEPATh TEMIIEPATYPY ropsueit
1 XOJIOJHOM BOJBI;
paCCUUTHIBATH KOJIUYECTBO
TEIUIOTHI, HEOOXONUMOE JIUIS

JTaTINKAMHA
TEeMIIepaTyphl,
HOYTOYK Lenova 2




HarpeBaHUs BOJbI U BBIJEISEMOE
€10 IPU OXJIAKJCHUU.

K ypoky 10
JlabopartopHas
pabota No4.
«3mepenue
YAEIBbHOU
TEII0EMKOCTH
TBEP/OIO TeJa.

Jlaboparopnas pabota
Ned. «U3mepenne
YAEIbHOU
TEMJI0EMKOCTH
TBEP/OIO TeJa.

Hayuwuts: nusmepsrs
YACIBbHYIO
TEILNIOEMKOCTD
BEIIECTBA; BEIYUCIIATH
MOrPELIHOCTh
KOCBEHHOI'O U3MEPEHUS
YAEIbHOU
TEIIOEMKOCTH
BEIIECTBA

[TonumaTe GU3HUECKHUI CMBICT
YAEIbHOM TEIIIOEMKOCTHU

[udponas
nabopaTtopus 1o

¢usuke Releon ¢
JaTYNKaMU
TeMIIepaTyphl,
HOYTOYK Lenova 2
IIT.

K ypoxky 36
naboparopHas
pabota No5.
«Coopka
BJIEKTPUYECKOMN
IENU ¥ U3MepeHue
CWJIBI TOKA B €€

JlaGoparopHas
pabora Ne 5.«Coopka
BJIEKTPUYECKOU LEeTH
U U3MEPEHUE CUIIbI
TOKa Ha Pa3INYHBIX €€
y4acTKax»

CdopmupoBaTh 3HaHUS
0 cuJIe TOKa, mpudope
JUTSI ©3MEPEHUS CHJTBI
TOKA.

HayuuTs: onpenensits
ICHY JCTICHUS IIKAIbI
aMIiepMeTpa;

3HaTh: OTpeIeIIeHNE CUITbI TOKA;
CIMHMITY U3MEPCHHUS CHJTBI TOKA
U e QUBHYCCKHUI CMBICT;
bopMyTy TSI OTIpeIeICHUS
CHJIBI TOKA; TIPUOOP st
WU3MEPEHHsSI CHJIBI TOKA; IpaBuia
paboTHI ¢ MPUOOPOM.

[udposas
nabopaTtopus 1o

¢usuke Releon ¢
JaTYNKAMH,
HOYTOYK Lenova 2
IIIT.

Pa3TUYHBIX U3MEPATH CUJTy TOKAa Ha | YMETh: MOJIb30BaTHCA
y4acTKaxX. Pa3TUYHBIX y4aCTKaX aMIIEPMETPOM IS

DIIEKTPUUYECKOH TN, OTIPEJICIICHHSI CUIIBI TOKA B IICTIH;

3aMKChIBATh PE3YIbTAT | OLIEHUBATH PE3YIbTAThI

C YYETOM IOTPEMIHOCTU | U3MEPEHUN; IPUMEHSITh

U3MEpEHUSI. dbopmMyiy s pacyéTa CHIIBI

TOKa

K ypoky 37 Jlabopatopnas padota | HayuuTs: 3HaTh: ONPEICIICHUE [Mudposas
nabopaTopHas Ne 6. «I3mepenune paccyuThIBATh HaNpPsOKEHUS; €IUHU 11y naboparopus 1o
pabota Ne5. HaIpPSKEHUS Ha 3HAYCHUA (PU3NYECKUX | U3MEPEHUS HAMIPSHKCHHUS U €€ ¢usuke Releon ¢
«M3mepenune Pa3TUYHBIX YYaCTKaX | BEJIMYWH, BXOASIMNUX B | hu3udecKuit cMbICI; popmyiry JATYMKAMHU,

HaIIPAKCHUA Ha

AIEKTPUYECKOU

dbopMyITy HANIPSIKEHUS;

JJIs1 OIIPCACIICHUA HAIIPSAKCHUA,

HOYTOYK Lenova 2




pa3IUYHbBIX LEenu» U3MEPATH HANPSDKEHUsT | MPpUOOp A1 U3MEPEHUS IIT.
y4acTKax Ha Pa3IMYHBIX HaANpPsDKEHMS; TIPaBUIIa
AIEKTPUUYECKOU ydacTKax paboTHI ¢ IPUOOPOM.
LETIN. 3JIEKTPUYECKOU LIEIH; YMeTh: 10JIb30BaATHCS
3aMHChIBATh PE3YNbTAT | BOJBTMETPOM JJIs
C YYETOM MOTPEIIHOCTH | ONPENENeHUs HAIPSKEHUS B
U3MEpEeHus L[EIHU, OLIEHUBATh PE3YJIbTaThl
U3MEpPEHUI; TPUMEHSTh
bopmyny it pacyeTa
HaNPsHKEHUs
K ypoxky 42 JlaGopatopHas Hayuuts: uccnenoBats | 3HaTh: onpenenenue ynenbnoro | [udposas
nabopaTopHas pabora Ne 8. 3aBUCUMOCTD CONPOTHUBIICHHS TPOBOIHUKA; nabopaTtopusi 1o
pabota Ne6 «PerynupoBaHue CONPOTHBIICHUS eIMHUILY U3MepeHus yaenbHoro | ¢pusuke Releon ¢
«PerynupoBaHue CHUJIBI TOKA B LEIH C POBOJHUKA OT €T0 COTPOTHUBJICHUS MPOBOAHUKA U | AaTUUKAMH,
CHJIBI TOKA IIOMOIIBIO PEOCTATa» | YAEIBHOIO ee pU3NYECKUI CMBICIT; HOyTOYK Lenova 2
peocTaTom» Hayuwurs: COIPOTHUBIICHMS, bopmymy Uit pacuéra LIT.
UCCIIEI0BATh JUIMHBI IPOBOJAHUKA U COIIPOTHUBIICHMSI IIPOBOJHUKA.
3aBUCUMOCTb IUTOLIAIH €T0 YMeTb: BBIYUCIIATH
COIPOTHUBJICHUS IIONIEPEYHOr'0 CEUYEHNUS; | COIPOTUBIICHUE ITPOBOIHUKA;
IIPOBOJHHUKA OT €TO BBIYHCIIATH OOBSICHATH YCTPOMCTBO U
YIEIBHOTO CONPOTHUBJICHUE IIPUHLIMII IEHCTBHSI PEOCTAaTa;
COIPOTHBIICHMS], IIPOBOJIHUKA; pEryinupoBaTh CUIy TOKA B LIENH

JUTMHBI TIPOBOIHUKA U
IIJIOIIAIH €r0
IOIIEPEYHOTO
CEUYEHMS; BBIUYHUCIISITE
COMPOTHUBJICHUE
IIPOBOIHHUKA;
OOBSICHATH
YCTPOWUCTBO U

OOBSCHATH YCTPOHCTBO
Y IIPUHLMIT JEUCTBUS
peocrara;
peryJIMpoBaTh CUITY
TOKA B IICIIH C
MTOMOIIBIO PEOCTaTa.

C IIOMOIIBIO pCoCTaTa




IIPUHIMII IEUCTBUS
peocrara;

K ypoky 45 JlaGopatopHas Hayuutsb: usmepsats YMeth: codupathb [Mudposas
JIaGopatopHas pabora Ne 7. CONPOTHUBJICHUE AIIEKTPUUYECKYIO LIETIh nabopaTopusi 1o
pabora Ne7 «3mepenne IIPOBOJIHMKA NIPU IO DJIEKTPUYECKOM CXEME; ¢usuke Releon ¢
«OnpeneneHue COINIPOTUBIICHUS MIOMOIIIA BOJIBTMETPA U | TTOJTH30BATHCS JaTYNKAMH ,
COTIPOTUBIICHHUSI POBOJTHUKA MIPH ammepMeTpa U3MEPUTEITbHBIMU MTPHOOpaMu HOYyTOYK Lenova 2
POBOJTHUKA TIPH MIOMOIIIA BOJIBTMETPA TUTS OTIPEJICIICHUS IIT.

TIOMOIITH U aMIIiepMeTpa COIPOTHUBJICHHSI POBOTHUKA

amrepMeTpa u

BOJIbTMETPA»

K ypoxky 47 PaGota u MmomiHoCTh CdopmupoBath 3HaHUsI | 3HATH: OTpeIeTIeHUE pabOThl U [Mudposas
JIaGopaTopHas AJIEKTPUYECKOI0 TOKA. | O pabOTE U MOLIHOCTH | MOIHOCTH JIEKTPUYECKOTO n1abopaTopus 1o
pabota Ne§ Ennnune! paboTsl AJIEKTPUYECKOTO TOKA, | TOKA; EJUHUIIBI U3MEPEHUS ¢uzuke Releon ¢
«13mepenne AJIEKTPUYECKOTO TOKA: | 3aKoHe J[»oymst — paboThl U MOIIIHOCTH JaTYNKaMU

MOIIIHOCTH U
paboTHI TOKA B
BJICKTPUYECKOMN
JamIe.

1 JIx, 1 Br-au

1 kBT - 4, enuHUIA
MOII[HOCTH
AIEKTPUUYECKOTO

Jlenra.

Hayuutb: 0OBSCHATH
SIBJICHHUE

HarpeBaHus

AIIEKTPUUECKOr0 TOKA U UX
bU3UIECKUil CMBICIT; GOpMYITy
JUTSI OTIpEeIeNIeHUs padOoThI U
MOIIIHOCTH JIEKTPUYECKOTO
TOKa; TPUOOPHI ISl H3MEPEHUS
paboThI, POPMYITHPOBKY 3aKOHA
Jxxoyna — Jlenua.

YMeTh: OOBACHSTH SIBJICHHUE
HArpeBaHMsI MPOBOTHHUKA
DIIEKTPUUECKUM TOKOM;
PacCYUTHIBATH 3HAUCHUS
(bU3UICCKUX BEIIUYNH,

BXOJIAIIUX B (DOPMYIIBI paObOTHI U

MOITHOCTH SJICKTPHUYCCKOI'O

HOYTOYK Lenova 2
IIIT.




TOKa, 3aK0H J[)xoyna —Jlenua.

8 | Kypoky 56 «3yuenune Cdopmuposarb 3HaTh: O 3EMIIH; [Mudposas
nabopaTopHas MAarHUTHOTO IO 3HAHUSA O MAarHUTHOM 0COOEHHOCTH MAarHUTHOTO MOJIsl | 1abopaTtopust Mo
pabora Ne9 OCTOSIHHBIX noJie 3eMIIH. 3emuiu. ¢usuke Releon
«Cbopka MarHUTOBY. Hayuuts: nccienoBats | YMeTh: UCCIIEI0BATh CBOMCTBA HOYTOYK Lenova 2
dJEKTpOMarHuTa u | MaraurHoe nosue CBOMCTBA MOCTOSIHHBIX | [IOCTOSTHHBIX MArHUTOB; IIT.

UCIIBITAHUE €0 3emiu. MaruuTtHble MAarHuTOB; MOJy4aTh MOJIy4aTh KapTUHBI UX
NENUCTBUS». MOJIFOCHI 3€MJIH. KapTUHBI UX MAarHUTHBIX MOJIEH.
MarauTtHbie MAarHUTHBIX MOJIEN
aHOMAaJIUU.
MarnutHsle 0ypu
9 kaacc.
Ne | Tema Conep:xanne IlesieBast ycTaHOBKA Ilinanupyemblil pe3yjabTar HUcnonb3oBanue
n/n o0opynoBaHus
«Touku Pocra»

1 K ypoky 11 Jlabopatopnas pabora | HayuuTs: uameparsb YMeTh: onpenensTh [udposas
JlaGopatopHas Ne 1 «MccnenoBanne | yCKOpEHHUE Tela Mpu YCKOPEHHE PAaBHOYCKOPEHHOTO | JabopaTopus 1o
pabora Ne 1 PaBHOYCKOPEHHOI'O €ro PaBHOYCKOPEHHOM | IBUKEHUS IPU TOMOIIA ¢usuke Releon ¢

JBUKEHUS 0e3 NPSMOJIUHENHOM CEKyHJOMEpA U JIMHENKH; JaTYNKAMU
HAYIbHOW CKOPOCTU» | IBUKECHUU 3aMKUCHIBATH MMOJIYYECHHBIN HOYTOYK Lenova 2
pE3yNbTAT B BUIE TaOIHIIBL; IT.
dbopMyTHpOBaTH BHIBOJBI K
BBHITIOJTHEHHOM paboTe u
aHAJIM3UPOBATH MOJYYEHHBIE
pe3yJIbTaThI

2 | Kypoky Ne 23 Jlabopatopnas pabota | HayuuTs: uccinenoBats | YMeTh: cOOUPATH Hudposas
Jlaboparopnas Ne 3 «MccnenoBanne | 3aBUCMMOCTB IIEPUOJAa | YCTAHOBKY IO ONMCAHMIO; naboparopus
pabora Ne 3. 3aBUCUMOCTH MEPUOIA | KO JIJTMHBI ¥ aMILTUTY bl | POBOIUTH HAaOMIOAeHUS Koie o7 | Releon 1o

Y 4YaCTOTHI CBOOOIHBIX

KOJIEOAHMIA;

Y 9aCTOTY KoJieOaHUM

(du3HKe C




KOJICOaHUN MasSTHUKA
OT JUIMHBI €70 HATHY.

UCCIIEI0BATh
3aBUCUMOCTH IIEpUoOAa
Kosie0aHui
IPYKUHHOTO
MasiITHUKA OT MacChI
rpy3a 1 )KECTKOCTH

MaTeMaTH4YeCKOTO U
NPY>KMHHOTO MasiTHUKOB;
OOBACHSTH MOJTYYECHHBIE
pe3ynbTaThl KoJeOaHui;
U3MEPSATH IEPUOJ

JTATYNKAMHU,
HOYTOYK Lenova 2
TIT.

IPYXKUHBI.
K ypoxy Ne§7 JlaGopatopnas padota | OnbiTel Dapajes. 3HaTh: ONIPEACIICHUE [Mudposas
JIaGopatopHas Ne 4 «N3yuenue SABnenue MOHATUI: 2JIEKTPOMAarHUTHAs nabopaTtopus
pabota Ne 4 SABJICHUSA ANIEKTPOMArHUTHOM WHAYKIUS, UHAYKIIMOHHBIN TOK; | Releon mo
AIEKTPOMArHUTHOM UHAYKIIIH. (dbopMyITy MarHUTHOTO busnke, HOyTOYK
UHIYKIT. NHayKUmoHHBIH TOK. NOTOKA; QyH/IaMEHTaJIbHbIE Lenova 2 mir.

MarauTHbIN ITOTOK.
Enuanna
MarHuTHOIO IOTOKA.
I'eneparop
IMOCTOSTHHOT'O TOKa.

dbuszudeckue onbiTel Dapajes.
VYMeTh: 00BACHITH

SIBJICHUE DJICKTPOMArHUTHOM
WHTYKIINH,

OTPENIeNATh HEU3BECTHBIC
BEJIMYMHBI, BXOISIINE B
dbopMysTy MAarHUTHOT'O TIOTOKA




TOYUKA !’POCTA

CnHCcOK JUTEPATYPhI C YKA3aHHEM INepeuyHsl YI4eOHO-MeTOANYEeCKOro odecneueHns, CpeaCcTB 00VUEHH H 3JeKTPOHHbIX

00pa3oBaTebHbLIX PECYPCOB.
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Mapon A.E., Mapon E.A. ®usuka. 7 knace. Junaktuyeckue matepuansl. M.: Ipoda, 2019.

[Teppimkun A.B. ®usnka. 7 kinace. YueOHUK 11 0011e00pa3oBaTeIbHbIX yupexaenuii. M.: JIpoda, 2018.
®dunonosuu H.B. ®usuka. 7 kimace. Metoaudeckoe rnocooue k yueouuky A.B. Ilepsimkuna. M.: Ipoda, 2018.
[epoimkuna A.B. ®usuka. § knacc. YueOHuk 115 o0meodpazoBarenbHbix opranuzanuii. M.: Ipoda, 2019.

2. ®unonoBuy H.B. ®usmka. 8 xinacc. Meroguueckoe nmocodbue k yaeOunky A.B. Ilepeimkuaa. M.: JIpoda, 2018.
3. XannanoBa T.A. ®usuka. 8 kimacc. Pabouas rerpans. M.: Ipoda, 2014.

4. Mapon A.E., Mapon E.A., ITo3oiickuit C.B. ®usnka. 8 xinacc. CoOopHuk BonpocoB u 3amad. M.: JIpoda, 2019.

5. XannanoB H.K., XannanoBa T.A. COopHUK TeCcTOBBIX 3aanunii mo ¢pusuke. 8 kmacc. M.: BAKO, 2019.

®uzuka. 9 ki.: yuel. s o0meoopazonar. yupexaenuid. / A.B. [1éppimikun, E.M. I'ythuk M.: JIpoda, 2017.



10.®uzuka. 9 knacc: noypounsle mianbl o yueOHuky A.B. Ileppiukun, E.M. I'ytHuk / aBT.-coct. C.B. boOpoBa. — Boarorpan:

VYuutens, 2017. — 175 c.

11.®usuka: 3amgaunuk: 9 — 11 ki.: Yueb. nocodue st odmeoOpaszoBar. yued. 3apenenuii. — M.: JIpoda, 1996. — 368 c.: un. —
(Bamaunuku «/Ipods»).

12.J1o30Benko C.B., Tpymmuna T.A Peanuzamus oOpazoBaTeabHBIX TPOrpaMM MO (PU3UKE C UCTIONB30BAaHUEM 000PYI10BaHUS

naerckoro texHonapka «llkonsHbeiii KBantoputom» Mocksa, 2021

Humepnem-pecypcwi:

1.bubnmoreka — Bce 1o npeamery «dusukay. — Pexxum poctyna: http://www.proshkolu.ru

2.BuneoomnsiThl Ha ypokax. — Pexxum noctyna: http:/fizika-class.narod.ru

3.Enunas kosutekius mudpoBeIX 00pa3oBaTelbHBIX pecypcoB. — Pesxkum moctyma: http://school-collection.edu.ru

4.I/IHT€p€CHLIG MaTcepualibl K ypOoKaM (1)I/ISI/IKI/I o T¢MaM, TCCTBI IIO TCMaM, HarJIAAHBIC rmocoous K YpOKaM. — Pexum AOCTYyIIa:

http://class-fizika.narod.ru

5. [TudpoBsie 0Opa3oBaTelIbHBIC pecypchl. — Pexxum goctyna: http://www.openclass.ru
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http://fizika-class.narod.ru/
http://school-collection.edu.ru/
http://class-fizika.narod.ru/
http://www.openclass.ru/
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