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ona 8 knacca na 2024-2025 yueonwiit 200

Jlannas paboyasi mporpamMma cocTaBjieHa B COOTBETCTBUHU C:

e @denepanbHblil 3akoH OT 29 aekadpst 2012 r. Ne273-d3 "OO6 oOpa3oBaHuu B
Poccuiickoit @enepanuu” (Ct.12 0.6.3., ¢1.97,98) (penaxuus na 01.09.2024)

e mnpuka3z Munnpocsenieaust Poccun ot 31.05.2021 Ne287 «O6 yTBepKaeHUH
deaeparTbHOTO TOCYIapCTBEHHOTO CTaHAapTa OCHOBHOTO 00IIero oopa3oBa-
HUS,

e npuka3 MunucrepctBa npocsemienus PO ot 22.03.2021 Nel15 «O06 ytBep-
xaeHun [lopsanka opraHuzandd U OCYIIECTBJICHHS 00Opa3oBaTeIbHOMN es-
TEJILHOCTU 10 OCHOBHBIM 00I11€00pa30BaTelIbHBIM MpOrpaMmaM - o0pa3oBa-
TEJIbHBIM IPOrpaMMaM Ha4aJIbHOT'O OOIIEro, OCHOBHOIO OOIIEro U CPEIHETO
00111ero 0Opa3oBaHusD,

e mpuka3 MununcrepctBa npocsemieHuss P®  or  18.05.2023  Ne370
«O0 yTBepxkaeHun QenepaabHOil 00pa3oBaTEILHON MPOTPAMMBI OCHOBHOTO
o01ero oOpa3oBaHUsLY,

e 1puka3 Munnpocsemenus: Poccun ot 27.12.2023 Nel028 "O BHeceHHH HU3-
MEHEHUI B HEKOTOpbIEC MpHKa3bl MuHHCTEpCTBAa 00pa3oBaHus U Hayku Poc-
curickont denepaunu 1 MunucrepcTsa npocsemenus Poccuiickonn denepa-
MK, Kacawommecss (QeAepalbHbIX TOCYJapCTBEHHBIX 00pa30BaATENbHBIX
CTaHJIapTOB OCHOBHOT'O OOIIEro oOpa3oBaHUs U CPeIHEro o0Iiero oopaso-
BaHUA",

e 1mpuka3z Munnpocsemenuss Poccun ot 22.01.2024 Ne31 "O BHeceHuU u3zme-
HEHUW B HEKOTOpbIE MpHKa3bl MuHUCTEpCcTBa 00pa3oBaHus U Hayku Poc-
curickon Penepanuu 1 Munucrepcrsa npocseuienus Poccurickon ®enepa-
MU, Kacawluecs (enepaibHbIX TOCYAAPCTBEHHBIX 00pa30oBaTEIbHBIX
CTaHJapTOB HayaJbHOI'O OO0IIEro oOpa3oBaHUsi U OCHOBHOTO 00IIero oopa-
30BAHUS,

e npuka3 Munnpocseuenuss Poccun ot 19.02.2024 Nel10 "O BHeceHMH H3-
MEHEHHUW B HEKOTOpPbIE MpUKa3bl MuHucTEpCTBA 00pa3oBanus u Hayku Poc-
curickorn ®Penepanuu 1 Munucrepersa npocseuenus Poccurickon ®enepa-
MK, Kacawmuecs (eneparbHbIX TOCYIAPCTBEHHBIX 00pa30BaTEIBHBIX
CTaHJapTOB OCHOBHOTO 00111eT0 00pa3oBaHus",

e npuka3 Munmnpocsemenuss Poccun ot 19.03.2024 Nel71 "O BHeceHMM H3-
MEHEHUN B HEKOTOPBIE ITPHKa3bl MUHUCTEPCTBA MPOCBEILICHUS Poccurickon
®enepannu, kacarommecs ¢GeaepaibHbIX 00pa30BaTENbHBIX MPOTPaMM Ha-
JaJpbHOTO 001Iero 00pa3oBaHus, OCHOBHOTO OOIIETO 0O0pa3oBaHUS W CPE-
Hero obmero oopasoBaHus'.



Y4yeOHO-MeTOANYECKHIT KOMILJICKC.

YueOHuK A1 00111e00pa30BaTEIbHBIX YUPEKICHUN O] PeIaKIIUCH

A. B. Ileppimikuna, «®usnka 8 xkimace», M., «/Ipoday, 2021 r.
Heau uzyyenust pu3suKu:

npUoOpeTeHNe UHTEpeca U CTPEMJICHUS] 00ydYaroluXCcsl K HAyYHOMY H3Y-
YEHHIO TTPUPOJIbI, Pa3BUTHE UX UHTEICKTYAIbHBIX U TBOPUYECKHUX CIIOCO0-
HOCTECH;

pa3BUTHE NMPEACTABICHUI O HAYYHOM METOJIE MO3HAaHUs U (POPMUPOBAHHE
MCCJIEIOBATEIBCKOIO OTHOIIECHUS K OKPY KAIOIUM SIBJICHUSM;
(opMHpPOBaHNME HAYYHOI'O MHPOBO33PEHMs KaK pe3yjbTaTa M3Y4EHHs OC-
HOB CTPOEHUS MaTepuu U PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKH;
(dbopMHpOBaHUE NPEICTABICHUN O POIN (PU3UKH I Pa3BUTUS APYTUX €C-
TECTBEHHBIX HAYK, TEXHUKHA U TEXHOJIOTUH;

pa3BUTHE TNPEACTABIECHUH O BO3MOXHBIX cepax Oyayuieil npodeccro-
HaJIbHOM NE€ATETBbHOCTH, CBSI3aHHOM C (PU3HMKOM, MOATOTOBKA K JaJbHEM-
eMy 0Oy4YEHHUIO B 3TOM HaIlpaBJICHUH.

JlocTrkeHHEe 3TUX 1elield MporpaMMel Mo (U3MKEe Ha YPOBHE OCHOBHOTO 00-
11ero 00pa3oBaHusl 00ECIEeUNBAETCS PEILICHUEM CIEAYIOIUX 3a1a4:

npuoOpeTeHNe 3HaHUN O JUCKPETHOM CTPOEHUM BELIECTBA, O MEXaHU4e-
CKHUX, TETJIOBBIX, AIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
NpUOOPETCHUE YMEHUIN OMUCHIBATh U OOBSACHITH (DU3UYECKUE SBJICHUS C
VICITOJIb30BAHUEM ITOJIyYECHHBIX 3HAHUN;

OCBOCHHME METOJOB PELICHUs NMPOCTEUIINX PACUETHBIX 3a4a4d C UCIOJIb30-
BaHHEM buznyeckux MOJIEIIEH, TBOPYECKUX " IPAKTH-
KO-OpHUEHTHPOBAHHBIX 33]1a4;

pa3BUTHE YMEHMI HaOMIOAATh MPUPOJIHBIE SIBJCHUS U BBIIOIHITH OIBITHI,
n1abopaTtopHble pabOThl U SKCIIEPUMEHTAIBHBIE UCCIEIOBAHUS C UCIOJb-
30BaHUEM MU3MEPUTEIbHBIX PUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NIECKOro COAepKaHus,
BKJIIOYAsi HTH(POPMALIUIO O COBPEMEHHBIX JOCTHKEHUAX (DU3UKU, aHAIU3 U
KPUTUYECKOE OLICHUBaHUE MH(GOpMALIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATSILHOCTH, CBI3aHHBIMU
¢ (U3HUKON, U COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAHHBIMH Ha JOCTHXKE-
HUAX QU3HUECKON HAYKU.

VYyeOuniii npeaMer «®Pusuka» SBISIETCS YacThlO OCHOBHOW 0Opa3zoBa-

TEJILHOW MpOorpaMMbl OCHOBHOTO 0011Iero oOpazoBanus. JlaHHBIN y4eOHBIN Mpe-

MET OTHOCUTCH K nipeaMeTHon obnactu «EctecTtBennbie Hayku» OI'OC ocHOBHOTO

oOmiero oOpazoBaHus. Y POBEHb OCBOSHUS YUEOHOW TUCIUTIIIMHBI B COOTBETCTBHUU
¢ ®I'OC cpennero obmiero oopa3oBaHus - 0a30BBIN.

B cootBercTBHM ¢ TpeboBaHusMu DenepaabHOTO TOCYAAPCTBEHHOTO 0o0pa-

30BaTCJIbHOTO CTaHAapTa OCHOBHOI'O 06IHGF (0) O6paBOBaHI/I$[ npeaAMCT «Duzuka»



SBIISIETCS 00s3aTeNbHBIM 1 n3yueHus. B yueOnom mnane MOY «Cpeansst mkona
Ne5» na uzyuenue kypca «®dusmuka» B 8 Kiiacce OTBeIeHO 2 4acoB B Henento (68
4acoB B I'OJ).

IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenne (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO
Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare nzydenust Gpu3MKU Ha YPOBHE OCHOBHOI'O OOIIEro 00pa30BaHus
y oOyuaromierocst 6ynyT copMUpOBaHbl CIEAYIONINE JTUYHOCTHBIE PE3YJIbTAThI B
YacTH:
1) maTpMoTH4YECKOro BOCIIMTAHUA:
— MPOSIBJICHUE UHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON Pu-
3UYECKON HAyKH;
— [IEHHOCTHOE OTHOUIEHHE K IOCTHKEHUSIM POCCUMCKUX YUEHBIX-(DU3HUKOB;
2) rpamJIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:
— FOTOBHOCTh K AKTUBHOMY Y4YacCTHIO B OOCYKJIE€HUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJEeM, CBSI3aHHBIX C MPAKTUYECKUM TMPUMEHEHUEM JIOCTHKECHUIM
busuKy;
— OCO3HaHHE BaXXHOCTU MOPAIbHO-3TUYECKUX MTPUHIIUIIOB B J€ATEIbHOCTH YUEHO-
ro;
3) 3cTeTH4eCKOTro BOCIIUTAHMS
— BOCIIPUATHE 3CTETUYECKUX KauecTB (PM3MUECKOW HAYKH: €€ TapMOHMYHOTO IO-
CTPOEHUs, CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 NO3HAHUS:
— OCO3HaHUE EHHOCTU (PU3NYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHpPA, OCHOBBI PA3BUTUS TEXHOJIOTUH, BAKHEUILIEW COCTABIISIOIEH KYJIBTYPHI;
— pa3BUTHE HAY4YHOH JHOOO3HATEIBLHOCTH, UHTEpPECAa K HMCCIEIOBATEIbCKON Jesi-
TEJIbHOCTH;
5) gopmupoBaHus KyJbTYPbI 310POBbSI M IMOIUOHAJIBHOT0 0JIATONOIyYHS:
— OCO3HaHHE LIEHHOCTU 0€30IacHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJIOTHU-
YECKOM MUpE, BaXKHOCTH MpaBUJI O€30MacHOr0 MOBEJAEHUS Ha TPAHCIIOPTE, Ha J0-
porax, ¢ 3JIEKTPUYECKUM U TEIUIOBBIM 000PYJIOBAHUEM B TOMAIIHUX YCIOBUSX;
— ¢c(OopMUPOBAaHHOCTH HaBBIKA pedICKCUH, IPU3HAHUE CBOETO MIpaBa Ha OIIUOKY U
TaKOIo K€ IpaBa y JPYyroro 4ejoBeKa;
6) TPy10BOI0 BOCIIMTAHMS:



— aKTHMBHOE€ Y4YacCTHE€ B PCIICHUM MPAKTUYECKUX 3a7ay (B paMKax ceMbU, 00pa3o-
BaTEJIbHOW OpraHu3aliu, ropojia, Kpasi) TEXHOJIOTHYECKOU U COI[MaIbHON HampaB-
JIEHHOCTHU, TPEOYIOITUX B TOM YHUCIIE U (U3UUYECKUX 3HAHUM;

— WHTEPEC K MPAKTUICCKOMY H3yUCHUIO POdeCcChid, CBSI3aHHBIX C (DU3UKOM;

7) 3KOJIOTrH4YeCKOTr0 BOCIIMTAHUSA:

— OpUEHTAIMs Ha MpUMeHeHrne (GU3NYECKUX 3HAHUM NI PeIIeHUs 3a71a4d B o0Jac-
T OKPYKAIOIIEH CPEAbl, IJIAHUPOBAHUSI TTOCTYIIKOB M OLICHKU UX BO3MOXKHBIX I10-
CIECTBUU JJIs1 OKPYKAIOIIEH CPEbI;

— OCO3HaHHUE TJI00aIBHOTO XapaKTepa dKOJIOTHYECKUX MPOoOJIeM U MyTeH ux perie-
HUS;

8) apanTanuM K M3MEHSAIOIMMCS YCJIOBUSIM COLUMAJIBHOI M MPHUPOIHOH cpe-
Abl:

— NOTPEOHOCTh BO B3aUMOJICHCTBUY MPHU BBHIMOJTHEHUU UCCIIECOBAaHUN U TIPOEKTOB
(bu3HUecKoil HalPaBIEHHOCTH, OTKPHITOCTh OMBITY M 3HAHUSM JPYTHX;

— TOBBIIICHUE YPOBHSA CBOCH KOMIIETEHTHOCTH 4YE€pe3 MPAKTHUUYECKYIO ESTeb-
HOCTb;

— NOoTpeOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4Hcie (GOPMYITHUPOBATH
UJIeH, TIOHATHUSA, TUTIOTE3bI O GU3HMUECKIX 00BEKTaX U SABJICHUSX;

— OCO3HaHUE Je(PUIMTOB COOCTBEHHBIX 3HAHMK M KOMIICTEHTHOCTEH B 00JjacTh
bu3uKy;

— IJTAHUPOBAHUE CBOETO PA3BUTHUSI B TPUOOPETEHUHN HOBBIX (PU3HUECKUX 3HAHUM;
— CTPEMJICHHE aHaJM3WPOBATh M BBIABIATH B3aUMOCBS3U MPHUPOJIBI, 00IIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3UUECKUX 3HAHUIA;

— OLICHKA CBOUX JEHUCTBUM C YUYETOM BIIMSIHUS HA OKPYXKAIOLIYIO CPENY, BO3MOXK-
HBIX TJ100aJIbHBIX OCIEICTBHUIL.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbTaTe ocBoeHMs IpOrpaMmbl 1o (U3MKe Ha YpOBHE OCHOBHOTO 00111e-
ro obpaszoBanusi y obydaromierocs OyayT chopMUpOBaHbl MeTanpeaMeTHbIE pe-
3yJbTAaThl, BKIIIOYAIOLINE TMO3HABATEIbHBIE YHUBEPCAJIbHbBIE yueOHBbIE JEHCTBUS,
KOMMYHHKATHBHBIC YHUBEpCAIbHBIE YUEOHBIC NCWCTBUSA, PETYJISATUBHBIC YHUBEP-
cajibHbIE yueOHbIE JEHCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aAelcTBUA:
e BBIABIISATh M XapaKTEPU30BATh CYIICCTBEHHBIE NIPU3HAKH OOBEKTOB (SIBIIC-
HUM);
e YCTaHABJIWBAThH CYIICCTBCHHBIM NMPHU3HAK KJIaCCU(PHUKAIIMNA, OCHOBAHMS JIJIS
0000IIIeHNS U CpaBHEHUS,



BBISBJISATH 3aKOHOMEPHOCTH W TIPOTUBOPEUHS B PaCCMaTPUBACMBIX (paKTax,
JTaHHBIX W HAOJTIOICHUSAX, OTHOCSAIIMXCS K (DU3HUUSCKUM SIBIICHUSIM;
BBISBJISATH NPUYHHHO--CJICJICTBCHHBIC CBSI3U NMPU H3yUEHUH (PU3NICCKUX
SIBJICHHI U TPOLIECCOB, JIeJaTh BBIBOJBI C MCIIOJIb30BAHUEM JICTyKTHBHBIX
Y UHIYKTHUBHBIX YMO3AKJITFOUCHHH, BBIABUIaTh TUIIOTE3bI O B3aUMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOATEILHO BBIOUpATh CIIOCO0 pemeHns yaeOHOH (hU3UIecKoi 3asa-
4y (CpaBHEHHE HECKOJBKHUX BAapHAaHTOB PEIICHHUsS, BHIOOp Hambosee MmoJ-
XOJISIIETO ¢ YY4ETOM CAaMOCTOSATEIIBHO BBIICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KK MCCIIEN0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABIICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MUeCcKuil HKCIIEPUMEHT, HEOOJIbIIOEe HCCIE0BaHnEe (PU3NYECKOTO SB-
JICHUS,

OIICHUBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTHh MH(MOPMAIIUIO, TTOTYUYEH-
HYIO B XOJI€ UCCJICJIOBAHUS WJIK SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHUSI U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIbITA, HCCIICIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JIalibHEHNIIIee pa3BUTHE (PU3MUECKHUX POIIeC-
COB, a TAK)X€ BBIJIBUTATh MPEIOJI0KEHUS 00 UX Pa3BUTUU B HOBBIX yCJIO-
BUSIX U KOHTEKCTaxX.

Pabora c nundopmanueii:

MPUMEHSTDH Pa3IMYHbIE METOJIbI, HHCTPYMEHTBI M 3alpOCHI TIPH MOWCKE U
otOope nHGOPMAIMK WIH JAaHHBIX C YYETOM MPETIOKEHHON yueOHol (u-
3UYECKOH 3a7auH;

aHATM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJIOB U (POPM MpEICTABICHUS;

CaMOCTOATENILHO BBIOMPATh ONTHUMAIBHYIO (OpMY MPEACTABICHUS WH-
dbopManyy U WLTFOCTPUPOBATH PEIIacMbIC 3a7a4l HECIIOKHBIMHA CXEMaMH,
JIyarpaMMaMu, HTHOUM rpadukoi U ux KOMOWHAIUSIMU.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS:

B XO7Ie OOCYXJEHUsI Y4eOHOro Marepuaia, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJladyd W IOJJepKaHue
OaroxeaTeIbHOCTH OOIICHUS;

COTIOCTaBIISATh CBOM CYXKJIEHUS C CYXKJICHUSIMH JAPYTUX YIYACTHUKOB JTUAJIO-
ra, OOHapyXKUBATh PA3IUINE U CXOJICTBO MMO3UIIHIA;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;
yOIMYHO TPECTABNIATh PE3YIbTaThl BBIMOIHEHHOTO (DU3UYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);



NOHMMATh U HMCHOJIb30BaTh NPEUMYLIECTBA KOMAaHJIHON M WHIMBHUIYaJb-
HOM pabOThI IPU PEIICHUH KOHKPETHON (PU3NYECKOM MPOOIEMBI;
IPUHUMATh LIEJIM COBMECTHOU AESATENBHOCTH, OPTaHU30BBIBATH JEHCTBHUS
10 €€ JOCTHXKEHHUIO: PaCIpEeAEsATh PO, OOCYKIaTh IPOLECCH U PE3YIlb-
TaThl COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIPABIICHUIO U KOOPJAUHHUPYS CBOM JEUCTBUS C IPYTMMH YJI€HA-
MU KOMaH/[ibl;

OLIEHUBATh Kaue€CTBO CBOETO BKJIaJa B OOLIMI MPOJAYKT MO KPUTEPUSIM, ca-
MOCTOSITENIBHO CPOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyaIHsIX, TPEOYIOITHX
JUTSL petieHust GU3NIEeCKUX 3HAHUM;

OpPUEHTHUPOBATHCS B PA3IUYHBIX MOAXOJAX MPUHATHUS PEIICHUN (MHIUBU-
TyallbHOE, TIPUHSITHE PEHICHUS B TPYIIE, IPUHITHE PEIICHUHN TPYTIION);
CaMOCTOSATEIILHO COCTABIISITh AITOPUTM PEIIeHUs (GU3HICSCKON 3a7a9H WA
IlaHa MCCIEOBAaHUSI C YYETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMbie BAPUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JlaBaTh aJICKBaTHYIO OLEHKY CUTYaIlMU U TIpeJiarath jiaH €€ U3MEHEHUS;
OOBSICHATH IPUYHMHBI JOCTHKCHUS (HEIOCTHIKCHUS) PE3yJIbTATOB JEATCIIb-
HOCTH, JaBaTh OLICHKY MPHOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHUBBI B JACATEILHOCTH (B TOM UHWCIIE€ B XOJ BBITIOJHEHUS
(U3UYECKOTO HCCIIECOBAaHUS WM TPOEKTAa) Ha OCHOBE HOBBIX OOCTOS-
TEJbCTB, U3BMEHUBIIMXCS CUTYyaIlui, YCTAHOBJICHHBIX OIIMOOK, BOSHUKIIINX
TPYAHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;

CTaBUTh ce0s HA MECTO JAPYroro yejioBeKa B XOJE CIopa WU JUCKYCCUHU
Ha Hay4YHYIO TeMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYToro;
MPU3HABAaTh CBOE MPABO HA OMIMOKY MPHU perieHUH HU3NIECKUX 3a7a4 UK
B YTBEPIKJCHUSIX HA HAYYHbIE TEMBI U TAKOE K€ MPaBO JPYroro.

MHNPEJIMETHBIE PE3YJIBTATBI
K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yiabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUaIOIIUXCSl YMEHUM:

HCIIOJIb30BATDh IMOHATHSA: MACCa U PA3MCPLI MOJICKYJI, TCIINIOBOC NBUKCHUC
ATOMOB M MOIJICKYIJI, aIrp€raTHbIC COCTOAHMNA BCUICCTBA, KPUCTAUIMYCCKUE U



amop(HbBIE Tea, HACHIIICHABI U HEHACBIIIIEHHBIHN Tap, BIAXKHOCTh BO3/Y-
Xa, TeMIIepaTypa, BHYTPEHHSIS YHEPTHUs, TCINIOBOW ABUTATENb, DJIEMEHTApP-
HBIN DJICKTPUICCKUN 3apsifl, dICKTPUICCKOE TMMOJIe, MPOBOTHUKU M TUIJICK-
TPUKH, TOCTOSTHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE TI0JIC;

pa3nuyath SBJICHUS (TEIJIOBOE paclIMpeHHE M CKaTHhe, TeIruionepeaaya,
TEIJIOBOEC PaBHOBECHE, CMAaYMBAHUE, KATWJUIAPHBIC SIBJICHUS, UCIIAPCHUE,
KOHJICHCAI[Usl, IUIaBJICHUE, KpHUCTauiM3anus (OTBEpIEBAHUE), KHUIICHUE,
Terionepeaaya (TerIoNPOBOHOCTh, KOHBEKIINS, U3TYUYEHUE), JICKTPU3a-
IS TeJI, B3aUMOJICUCTBUE 3apsI0B, JICUCTBUS AJIEKTPUUECKOTO TOKa, KO-
pPOTKOE 3aMBbIKaHHE, B3aUMOJICHCTBHE MAarHWTOB, JIEHCTBHE MAarHUTHOTO
MOJISI Ha TIPOBOJHUK C TOKOM, 3JICKTPOMArHUTHAS WHIYKIIMS) IO OIHUCA-
HUIO WX XapaKTEPHBIX CBONCTB M Ha OCHOBE OIBITOB, IEMOHCTPHPYIOITUX
JTaHHOE (Ppr3UUYecKoe SIBJICHHUE;

pacro3HaBaTh NPOSBICHUE HW3YYCHHBIX (DU3WUYECKUX SBJICHUH B OKpPY-
YKAIOIEM MHPE, B TOM YHCIIe (PU3NUECKHE SBJICHUS B MIPUPOJIE: TTOBEPXHO-
CTHO€ HATsHDKCHHE M KaMMLISIPHBIC SIBJICHUS B TIPUPOJIC, KPUCTAIIIBI B TIPH-
pone, nznydenne CoJHIIA, 3aMep3aHKe BOJIOEMOB, MOPCKHE OpH3bI, 00pa-
30BaHHE POCHI, TYMaHa, UHES, CHETa, DJIICKTPUUYECKHUE SIBJICHUS B aTMoc(de-
pe, DJIEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE TOJIe 3eMJIH, Jpend
TIOJTFOCOB, POJIb MAarHWTHOTO TIOJIS TS KU3HMU Ha 3eMJie, MOJSPHOS CHs-
HUE, TIPU 3TOM TEPEBOIUTH NMPAKTUICCKYIO 33a/1ady B YUCOHYIO, BBIACISTH
CYIIIECTBEHHbBIEC CBOMCTBA (IPU3HAKK) (PU3UUECKUX SIBJICHUM;

OMHCBHIBATh U3YYCHHBIC CBOMCTBA T U (PU3UYCCKUE SIBJICHHS, UCIIOIB3YS
(bu3nYeCKUe BEIMYMHBI (TEMIIepaTypa, BHYTPEHHSS YHEPTUSI, KOJTUICCTBO
TEIJIOTHI, yJeIbHas TEIJIOEMKOCTh BEIIECTBA, yCIbHAs TEIIOTA IIaBJIe-
HUS, yAeNIbHAs TEIUIoTa MapooOpa3oBaHMs, YASIbHAs TEIIOTa CTOPAHMUS
TOILIMBA, KOI(PPUIIMEHT MOJIE3HOTO JCHCTBUS TEIUIOBOM MAIIMHBI, OTHO-
CUTEJIbHAS BIIAXKHOCTH BO3/yXa, DJICKTPUUECKHUM 3apsjl, CUjia TOKa, DJICK-
TPUYECKOE HAIpPsDHKEHUE, COMPOTHBIICHUE MPOBOJHHUKA, YACIHHOE COMPO-
TUBJICHHUE BEIECTBa, pabOoTa M MOIIHOCTh JJICKTPHYECKOTO TOKa), MPH
ONMCAHWH TTPABUILHO TPAKTOBATH (PU3MUECKHUI CMBICI UCTIOIB3YEMBIX Be-
JUYUH, 0003HAYCHUS U CAWMHUIIBI (DM3UYCCKUX BEIIMYMH, HAXOMHUTh (Gop-
MYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3UUYECKYI0 BEJIMYUHY C JPYTUMH BEJU-
YUHAMH, CTPOUTH TpaUKN U3YYCHHBIX 3aBUCUMOCTEH (PU3NUSCKHUX BEIIH-
YHUH;
XapaKTepru30BaTh CBOMCTBA Tei, (PM3UYCCKHE SIBICHHS W IMPOIECCHI, HC-
MOJIB3ysl OCHOBHBIC TIOJIOKEHUS MOJEKYISIPHO--KHHETHUYECKOW TEOPUHU
CTPOEHUS BEIEeCTBa, MPUHIIMI CYNEPIO3UIMU ToJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMS 3apsja, 3akoH OMa I ydacTka LeMH, 3aKOH
Jxoyns—Jleniia, 3akOH COXpaHEHHUs SHEPruu, MPU ATOM JaBaTh CIIOBEC-



HYI0 (DOPMYJIMPOBKY 3aKOHA M 3alHUCHIBATh €0 MaTEeMaTUYECKOE BhIpaxe-
HUE;

OOBSCHATH (PU3MUECKHE MPOIECCHl M CBOMCTBA TEJ, B TOM YHCJIE U B KOH-
TEKCT€ CHUTYallMd NPAaKTUKO-OPUEHTUPOBAHHOIO XAapaKTepa: BBIBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JTIOTHYECKUX
IIaroB ¢ ONMOpPoi Ha 1—2 M3y4YEHHBIX CBOMCTBA (PU3MUECKUX SBICHUH, PU-
3UYECKHX 3AKOHOB MJIM 3aKOHOMEPHOCTEM;

pemaTh pacy€THbIE 3a/1a4u B 2—3 NENUCTBUS, UCIIONIb3YS 3aKOHBI U (hOpMY-
Jbl, CBSI3bIBarOIIME (PU3NUYECKUE BEJIMUYMHBI: HA OCHOBE aHAJIW3a YCJIOBUS
3a/1a4yl 3aIlMChIBATh KPAaTKOE YCJIOBHE, BBIABISATh HEAOCTATOK JAHHBIX IS
peuieHus 3aJa4yu, BbIOMpaTh 3aKOHBI U (POPMYJIbI, HEOOXOJUMBIE ISl €€
peuieHusi, MpoBOJIUTh PACUEThl U CPABHUBATH MOJYyYEHHOE 3HAUeHHE (HU-
3U4ECKON BEJIMYMHBI C U3BECTHBIMU JIAHHBIMU;

pacrno3HaBaTh NpOOJIEMBbl, KOTOPbIE MOYKHO PELIMTh IPU OMOIIM (u3nye-
CKMX METOJOB, UCIOJIb3Yys ONMCAHUE UCCIEA0BAHNUs, BBIIEIATh IPOBEPSiE-
MO€ TMIPEIOI0KEHUE, OLIEHUBATh NPABUIBHOCTH MOPSAAKA TPOBEAECHUS UC-
CJIEJOBAHUs, IE€JIATh BBIBOJIBI;

IPOBOJUTH OIBITHI 10 HAOMIOACHUIO (PU3MUECKUX SBJICHUN WU (pusmde-
CKHX CBOMCTB TeJl (KalWLISPHBIC SIBJICHUS, 3aBUCUMOCTD JaBJICHUS BO3/1Y-
Xa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U Ha-
rpeBaHusl MpPU M3IMYYEHUH OT LBETa M3yyarollen (morjomaromen) mno-
BEPXHOCTH, CKOPOCTb HCIIAPEHHs BOABI OT TEMIEPATYpPbl JKUIKOCTU H
IUIOIIAANA €€ IOBEPXHOCTH, JJIEKTpU3aLMs TN U B3aUMOJCHUCTBHUE DJICK-
TPUYECKUX 3apSAJI0B, B3aUMOJAECHCTBUE ITOCTOSIHHBIX MArHUTOB, BU3yaJIN3a-
1M MArHUTHBIX MOJE€H MOCTOSHHBIX MAarHUTOB, JEUCTBHUS MArHUTHOTO
IIOJIs1 HA MIPOBOJHUK C TOKOM, CBOMCTBA dJIEKTPOMATHUTA, CBOWCTBA DJIEK-
TPOJBUTATENS MOCTOSHHOTO TOKa): (pOpMYJIMpPOBaTh MpPOBEpsieMble Mpe.-
MOJIOKEHUsI, cOOMpaTh YCTAHOBKY W3 TMPEIIOKEHHOTO 000pYAOBaHMUA,
OMKCHIBATH XOJ1 ONBITAa U (DOPMYIUPOBATH BHIBOJIBI;

BBINIOJIHATh MPSAMbIE U3MEPEHUSI TeMMEepaTypbl, OTHOCUTEILHON BIIAKHO-
CTU BO3[yXd, CHJIbl TOKA, HAINPSIKEHUS C WCIOJIb30BAaHUEM aHAJIOTOBBIX
npuOOpOB M JAaTUYMKOB (PU3MUYECKUX BEIMYMH, CPAaBHUBATH PE3yJbTaThl
MU3MEPEHUI ¢ y4€TOM 3aJJaHHOM aOCOTIOTHOM MOTPEIIHOCTH;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3NUYECKON BETUUMHBI OT
JIPYroi ¢ KUCIOIBb30BAHUEM MPSMBIX U3MEPEHUI (3aBUCHMOCTH COMPOTHUB-
JIEHUsl MPOBOJHUKA OT €ro JUJIMHBI, IJIOMAAX IONEPEYHOro CEHYEHHUS M
YAEIBHOTO CONPOTUBIICHHS BEIIECTBA NMPOBOJHUKA, CUJIbI TOKA, UIYLIETO
yepes NPOBOJHMK, OT HAIIPSDHKEHUsI Ha IPOBOJHUKE, UCCIEA0BAaHNE TIOCIIE-
JOBATEJIbHOTO W MapajlIeIbHOIO COEIUHEHHUI MPOBOJHUKOB): IJIaHUPO-
BaTh MCCIIEIOBaHUE, COOMpATh YCTAHOBKY M BBINOJHITh U3MEPEHUS, Clle-
Iy TPenoKeHHOMY IUIaHy, (PMKCUpPOBAaTh PE3yJbTaThl MOJYUYEHHOH 3a-



BHCHUMOCTH B BHJE TaOJMIl U rpaduKoB, JeNaTh BBIBOJBI [0 pe3yibTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHbIE M3MEPEHUs (PU3NUECKUX BENUYMH (yIeiabHas Tel-
JOEMKOCTb BEIIECTBA, CONPOTUBIICHUE MPOBOJHUKA, pabOTa U MOILHOCTb
AJIEKTPUYECKOTO TOKA): TUIAaHUPOBATh M3MEPEHUs, COOMPATh HKCIEPUMEH-
TaJbHYIO YCTAHOBKY, CJEAys MPEIOKEHHON MHCTPYKIMH, U BBIYUCIATDH
3HaYCHHUE BEJINYHHBI;

COOJIIO/1aTh MPaBUIJIa TEXHUKU OE€30IIaCHOCTH MU padoTe ¢ 1aOOPaTOPHBIM
000py1I0BaHUEM;

XapaKTepU30BaTh MPUHIMIIBI IEHCTBUS U3yUYEHHBIX NPUOOPOB U TEXHUYE-
CKHUX YCTPOMCTB C OMOPOW Ha MX OMHMCaHHs (B TOM YHUCIE: CUCTEMA OTO-
IUICHUS JIOMOB, TUTPOMETp, MapoBasi TypOWHA, aMmIepMeTp, BOJIBTMETP,
CUETUYMK DJIEKTPUUYECKON IHEPrUH, DJIEKTPOOCBETUTENbHbIE PUOOPHI, Ha-
rpeBaTeibHbIE JJIEKTPONPUOOPHI (MPUMEPHI), IIEKTPUUYECKUE MPEaoxpa-
HUTEJH, SJIEKTPOMArHUT, AJIEKTPOJBUTATENb MOCTOSHHOTO TOKA), HCIOJb-
3ysl 3HAHUSI O CBOMCTBax ()M3MYECKUX SIBJICHUH M HEOOXOAMMbIE PuU3nye-
CKHE€ 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPONUCTBA U U3MEPUTENIbHbIE MPU-
OOpBl MO CXEMaM U CXEMaTHYHBIM PUCYHKaM (MKHIKOCTHBIM TEpMOMETP,
TEPMOC, TICUXPOMETP, TUTPOMETP, [BUTATENb BHYTPEHHETO CropaHws,
AJIEKTPOCKOII, PEOCTAT), COCTABIIATH CXEMBbI AJEKTPUUYECKUX IIeNeil C IMo-
CJIEIOBATENbHBIM U MapajlIeNIbHBIM COEIMHEHUEM 3JIEMEHTOB, pa3iuyas
yCIIOBHBIE 0003HAYEHHUSI JIEMEHTOB JIEKTPUUECKUX LIETIEH;

OPUBOJIUTH NPUMEPHI (HAXOOUTh MHPOPMALMIO O MpHUMeEpax) MpakTuye-
CKOTO HCIIOJIb30BaHUSA (DM3MUECKUX 3HAHWHA B TIOBCEIHEBHOW XU3HU NS
oOecrieyeHus: 0€30MACHOCTU MPHU 00pallleHnu ¢ NpuOOpaMu U TEXHUYe-
CKUMH YCTPOMCTBaAMH, COXpAHEHUS 3/I0POBbS U COOJIIOJIEHUSI HOPM 3KOJIO-
TUYECKOT0 MOBEJICHUS B OKPYKAIOIIEH CpelIE;

OCYUIECTBJIATh MOUCK MHPOpManuu ¢usnueckoro coaepkanus B Murep-
HETEe, HA OCHOBE MMEIOUIMXCS 3HAHUW U MyTEM CPaBHEHHUS JTOMOJIHUTEIb-
HBIX UCTOYHUKOB BBIIEIATH MH(OPMAIINIO, KOTOpas SBJISETCS MPOTHBOpPE-
YUBOM MUJIM MOXKET OBITh HEJAOCTOBEPHOI;

UCIIOJIb30BaTh MPH BHITIOJHEHUH YUYE€OHBIX 3a/laHUi Hay4YHO--TIOMYJISPHYIO
JUTEPATYPY (PU3HUECKOTO COJACpM aHUs, CIIPABOYHBIE MATEpHUAIIbI, PeCyp-
Cbl ceTu VHTepHeT, BIajgeTh MpuéMaMu KOHCIIEKTHPOBAHHS TEKCTa, Tpe-
oOpa3oBaHus UHPOPMAIIUU U3 OJHOU 3HAKOBOM CHUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBbIE MHCHMEHHBIE W KPAaTKHE YCTHBIE COOOIICHMUS,
000011as HGOPMALIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3UUECKOTO COAEp-
JKaHUs, B TOM YHClie MyOJIMYHO NPEACTABIATh PE3YJIbTaThl IPOCKTHON WIIH
UCCIIEIOBATENIbCKON JEATENBHOCTH, MPU 3TOM I'PAMOTHO HCIIOJIb30BAThH



W3YYCHHBIN MOHATUHHBIN anmnapar Kypca (U3HKHU, COTPOBOXKAATH BBHICTYTI-
JICHUE NIPE3EHTALINEN;

e TIPU BBIMOJHEHUHN YUEOHBIX MPOEKTOB U HCCIEAOBAHUN (HU3MUECKUX TPO-
LIECCOB PACIIPENEIATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C IOCTAB-
JICHHBIMM 33J]a4aMHM, CJIECAWTH 34 BBINOJHEHUEM IUIaHAa JIEWCTBHM M KOp-
PEKTUPOBATh €ro, aJIeKBaTHO OILIEHUBATh COOCTBEHHBIN BKJaJ] B JEATEIb-
HOCTb I'PYyIIIbI, BBICTPAaUBATh KOMMYHUKAaTUBHOE B3aUMOJCHCTBHE, ITPOSIB-
J15151 TOTOBHOCTB pa3periarb KOH(IUKTHI.

Copepxanue NnporpaMmMbl MPEJICTABICHO CICAYIONIUMHU pa3/ielaMu:
e TemnnoBrle sABJICHUA — 28 YacoOB,

e DJEKTPUUYECKHE U MArHUTHBIC SIBJICHUS — 37 4acoB.

Tak>ke B mporpaMMe ONUCaHbl KPUTEPUU OLIEHUBAHUS, MIPEACTABICHO KaJIEHIapHO-
TEMaTUYECKOE TUIAHUPOBAHUE.



