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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢u3uke Ha ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHMUS
COCTaBJICHA Ha OCHOBE TIOJIOKEHUI U TpeOOBaHUM K PE3yJIbTaTaM OCBOCHUS
Ha 0a30BOM ypOBHE OCHOBHOW  OOpa30BaTEIbHOM  MPOTPAMMBEI,
npenacrasieHHbIX B PI'OC 00O, a taxxke ¢ yu€tom deaepanbHoi padbodeit
nporpamMmbl Bocriutanus 1 KoHueniuu npenogaBanus yueOHOTo nmpeameTa
«Dusukay.

Coneprkanue mporpaMmbl 1o (pU3uKe HaIrpaBieHO HAa GOPMUPOBAHUE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH OOYyYaIOIHUXCSA W OPTaHU3aIlnIo
n3ydeHus (PU3NKU Ha JESITEIBHOCTHOM OCHOBE. B mporpamme mo ¢usuke
YUUTHIBAIOTCS  BO3MOXKHOCTHM  y4eOHOro mpeaMera B pean3aluu
tpeboBannit PI'OC OO0 « 1UIaHUPYEMBIM  JIMYHOCTHBIM U
METalpeIMETHBIM pe3yJibTaTaM OOYYeHHS, a TaKKe MEKIPEIMETHBIC
CBSI3U €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl.

[Iporpamma 1o (uU3MKE YCTaHABIMBACT paCHpeesieHHe Y4eOHOro
MaTepuaia Mo rojaMm oOyudeHus (IO Kiaccam), Mpeajaraet MpUMEpHYIO
MOCJIEA0BATEILHOCTh M3YUYECHUSI TEM, OCHOBAHHYIO Ha JIOTUKE DPa3BUTHS
NPEAMETHOTO  COJACpKaHMS U yuy€Te BO3PACTHBIX  OCOOEHHOCTEH
oOydJarommxcs.

[Iporpamma 10 ¢du3uke paszpaboTaHa ¢ IEIbIO  OKa3aHUS
METOJMYECKON TMOMOIIMA YYMUTENI0 B CO3JaHUM paboyell mporpaMmbl IO
y4eOHOMY MPEIMETY.

®uzrka SBISETCA CUCTEMOOOPA3YIOIIUM JIJIs €CTECTBEHHO-HAYYHBIX
y4€OHBIX TMPEIMETOB, MOCKOJbKY (PU3WYECKHE 3aKOHBI JIEKAT B OCHOBE
MIPOIICCCOB U SIBJICHHM, M3y4aeMbIX XHMHEH, OMOJOTHEH, aCTpOHOMUEH U
¢dbusznyeckoii reorpadueii, BHOCUT BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTUHY
MHUpa, MPEIOCTaBISIET Haubosee SACHbIE 00pasilbl MPUMEHEHUS HAYYHOI'O
METOJla MO3HAHUA, TO €CTh CIOCcOo0a MOJIy4EHHUs JOCTOBEPHBIX 3HAHUU O
MUpE.

Onna w3 TrIaBHBIX 3a7a4 (U3UYECKOr0 00pa30BaHUSI B CTPYKTYype
oOmiero o0pa3oBaHUsi COCTOMT B (DOPMHUPOBAHUM ECTECTBEHHO-HAYYHOMU
IPAaMOTHOCTH M MHTEpECa K HayKe y 00yUJaronuxcsl.

N3yyenue ¢usukn Ha 0a30BOM ypOBHE MpEAINojaraeT OBJAJICHHUE
CJIeAYIOIINMU KOMITETEHTHOCTSIMH, XapaKTEPHUIYIOITUMHU
€CTECTBEHHO-HAYYHYIO TPAMOTHOCTbD:

e HAYYHO OOBSCHSTH SIBJICHUS,
e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAy4YHOT'O UCCJIEAOBAHNUS,
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e HUHTEPHPETUPOBATH JAHHBIE U MCIOJIb30BaTh HAYUYHBIE JOKA3aTEIbCTBA
TSl TIOJTYYEHHUSI BHIBOJIOB.

[enn n3yuenus pu3uku HA YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUS
onpenenensl B KoHuenuuu npenogaBaHusi yueOHOro npeaMera « Pu3nkay
B 00pa3oBaTeIbHBIX OpraHU3aAIUIX Poccuiickon denepannu,
peanu3yronmx OCHOBHBIE o0meoOpazoBaTenbHbIC POTrPaMMBbl,
yTBepkAEHHONW pemieHneM Komnerun MwuHHCTEPCTBA NPOCBELICHUSA
Poccuiickoit ®eaepanuu (mporokon ot 3 aexadpst 2019 r. Ne [1K-4BH).

Heau uzyyenust pu3snKu:

e TMpuoOpeTeHHEe WHTEpeca M CTPEeMJICHUS OOyYaronIuxXcs K Hay4YHOMY
W3YUYEHUIO TIPUPOJIbI, PA3BUTHE UX MHTEIUICKTYaJIbHBIX M TBOPUECKUX
CIIOCOOHOCTEIA;

e pAa3BUTHE TPEJCTABICHUNA O HAYYHOM METOAE T[O3HAHUS U
dbopMHpOBaHUE HCCIEAOBATEIBCKOTO OTHOIICHUSI K OKPYXAIOIIUM
SBJICHUSIM;

e (opMupOBaHHME HAYYHOTO MHPOBO33PEHHUS KaK pe3ysibTaTa H3y4eHUs
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHue npeaCTaBICHUNA O POJIM (PUZUKHU JJIsI PA3BUTHS IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

e pa3BUTHE MPEJICTAaBICHUNA O BO3MOXKHBIX cdepax Oyayuien
npo¢eCCUOHANIBHON IESITEIbHOCTH, CBSI3aHHOM ¢ (DU3UKOM, TOATOTOBKA
K JaJbHEHIIeMy 00yUYEHHUIO B 9TOM HAIIPABJICHUH.

JlocTikeHne HJTHX Ielied NporpaMMbl 1O (PU3UKE Ha YPOBHE
OCHOBHOT'O 00111eT0 00pa3oBaHusi 00€CIeUNBACTCS PEIICHUEM CIICTYIOITUX
3aja4:

e TMpuOOpETEHHE 3HAHMM O JAUCKPETHOM CTPOCHUM BEIIECTBa, O
MEXaHHUYECKHUX, TEIJIOBBIX, 3JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX
SABJICHUSX;

e MpUOOpPETEHHE YMEHUU ONMHCHIBATh U OOBSICHATH (PU3MUECKUE SBJICHUS
C UCIOJIb30BAaHUEM TTOTYUYECHHBIX 3HAHUMH;

e OCBOCHME METOJIOB PEIICHUS TMPOCTEHUIINX PACUYETHBIX 3ajad ¢
UCIIOJIb30BaHUEM bu3nIeCcKuX MoOJENen, TBOPYECKUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHHUN HAOMIOJATh MPUPOJHBIC SIBJICHWUS U BBINOJIHATH
OTBITHI, JTAOOPATOPHBIE PA0OTHI U IKCIIEPUMEHTAIBHBIC UCCIEIOBAHUS
C MCTIOJIb30BaHUEM U3MEPUTEIHHBIX TPUOOPOB;

e ocBOoeHHE TpUEMOB paboTel ¢ uHoOpMarmendn  (U3HNIECKOTO
collep KaHusl, BKIFoUass WHMOPMAIMI0O O COBPEMEHHBIX TOCTHXKCHHSIX
(bU3HUKY, aHAIU3 U KPUTHYECKOE OLIEHUBaHUE UH(POPMALINH;
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e 3HAKOMCTBO cO cdepamu mnpodhecCHOHATBHOW  JIESITEIHHOCTH,
CBS3aHHBIMH C  (DU3UKOH, W COBPEMEHHBIMH  TEXHOJOTHSMH,
OCHOBAHHBIMHU Ha JOCTIKECHUAX (PU3UICCKON HAYKH.

Ha wusydenune ¢usuku (0a30BbI YPOBEHb) Ha YPOBHE OCHOBHOIO
obmrero obpazoBanus oTBoauTCs 238 yacoB: B 7 Kilacce — 68 yacoB (2 yaca
B Hezenmo), B 8 kimacce — 68 gacoB (2 Jaca B Henmelmo), B 9 kimacce — 102
yaca (3 Jaca B HEJIeINIO).

[Ipennaraempiii B mporpamMme 1o (Qu3MKe MepedyeHb JI1a00opaTOPHBIX
paboT U OMBITOB HOCUT PEKOMEHJATENbHBIN XapakTep, YYUTENb JENaeT
BBIOOp TMpoBeleHUs J1a0OpaTOpHBIX pabOT ©  OMNBITOB C  YYETOM
WHIUBUTy JIbHBIX 0COOEHHOCTEH oOy4Jaronmxcs, CIIUCKA
DKCIIEPUMEHTATBHBIX 3aJlaHul, TpEajaraéMblX B paMKaX OCHOBHOTO
roCyapCTBEHHOTO 9K3aMEeHa 10 (U3HKE.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IMPOI'PAMMBI
HOoO ®U3NUKE HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUS

N3yyenue ¢Gu3mku Ha ypOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHUsA
HalpaBJICHO Ha JOCTMKEHHE JIMYHOCTHBIX, METAlPEAMETHBIX U
MPEAMETHBIX 00Pa30BaTEIBHBIX PE3yJIbTATOB.

B pesynaprare u3ydyeHus (U3MKM HA YPOBHE OCHOBHOIO OOIIETO
oOpazoBaHus y oOydaromierocss OyayT c(opMHUpOBaHBI CIEAYIOIIUE
JIMYHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

e TMPOSIBICHUE HHTEpPECAa K HCTOPUM U COBPEMEHHOMY COCTOSIHUIO
poccHiickoi hU3MIEeCKO HAYKH,

e IICHHOCTHOE OTHOILICHHE K JOCTH)KCHHUSIM POCCUUCKUX YUYEHBIX-
-(pU3UKOB;

2) rpamIaHCKOro ¥ JyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

e TOTOBHOCTb K AaKTHUBHOMY Y4YacTHIO B OOCYXJCHUU OOIIECTBEHHO
3HQYUMBIX M OSTUYECKUX MPOOJEM, CBI3aHHBIX C MPAKTUUYECKUM
IPUMEHEHUEM JOCTHKEHUN (HU3UKU;

e OCO3HAaHHWE  BAXHOCTU  MOpPAJIbHO--3TUYECKHX  MPHUHIUIIOB B
NESTEeIIbHOCTU YYEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

e BOCIPHUATHE OCTETUYECKUX  KAdecTB  (PU3MUECKOW  Hayku: eé
rapMOHUYHOTO TOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

e OCO3HaHHWE IEHHOCTU (HPU3NYECKOM HAayKH KaK MOIIHOIO MHCTPYMEHTa
MO3HAHWS MHUPAa, OCHOBBI Pa3BUTHUS TEXHOJIOTHUW, BaKHEUIIEH
COCTAaBJISIFOLIEN KYJIBTYPBI,

e Ppa3BUTHE Hay4YHOI M0003HATETHLHOCTH, UHTEpeca K
HCCIIEIOBATENIbCKOMN AESATETbHOCTH;

5) ¢opmMupoBaHusT KYJbTYPbl 3A0POBbSI W 3MOIHOHAJIBLHOIO
0/1aromoJIy4us:

e OCO3HaHHUE IIEHHOCTH O€30MacHOro oOpa3a >KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MUPE, BAXKHOCTH MPABUJI OE€30MaCHOTO TTOBEACHUS Ha
TpaHCIIOPTE, Ha JOpOTrax, C OJJIEKTPUYECKUM U  TEIJIOBBIM
000py1I0BaHUEM B JIOMAIIIHUX YCIOBHUSX;

e copMHUPOBAaHHOCTH HaBbIKa pedIeKCUM, TPU3HAHUE CBOETO MpaBa Ha
OImMMUOKY ¥ TAKOTO KE MpaBa y APYroro 4eIoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:



e AKTUBHOE y4aCTHE€ B PELICHUHU NPAKTUYECKUX 3a]a4 (B paMKax CEMbH,
00pa3oBaTENbHONM OpraHu3alliK, ropojia, Kpas) TEXHOJOTHMYECKON u
COLIMAJIbHOW HAMPaBJIEHHOCTH, TPEOYIOMINX B TOM YUCIEC U (PUIUIECKIX
3HaHUM;

e HHTEpEC K TMPAKTHUYECKOMY H3YUYEHHUIO MNpodeccui, CBA3aHHBIX C
$u3MKONH;

7) 3KOJIOrH4eCKOr0 BOCIIMTAHUSA:

e OpHUEHTAIMs Ha NpUMEHEHUEe QU3NUECKUX 3HAHUU JJIA pelieHus 3ajad
B 00JaCTH OKpY’Kalolllel Cpe/ibl, TUIAHUPOBAHUS MOCTYIKOB M OIEHKU
UX BO3MOYKHBIX TOCJIEICTBUI AJISI OKPYKAIOIIEH CPEBL;

OCO3HaHHUE TI0OATLHOTO XapakTepa dKOJOTUYECKUX MpoOJIeM U MmyTen
WX PEIICHUS;

8) amanTanmuMm K M3MEHAKIIUMCH YCJIOBHSIM COLHMAJIBHON M
NPUPOAHON Cpeabl:

e MOTPEOHOCTH BO B3aUMOJECHCTBUM IPH BBINOJIHEHUH HUCCIEIOBAaHUN U
MPOEKTOB  (PM3MYECKOM HANpPaBICHHOCTH, OTKPBITOCTh OIBITY H
3HAHUSAM JIPYTHX;

e TIIOBBIIICHUE YPOBHS CBOEM KOMIIETEHTHOCTH 4Y€pe3 INPAKTHYECKYIO
NEATEIBHOCTD;

e TMOTPEOHOCTH B (POPMUPOBAHMM HOBBIX 3HAHHUW, B TOM YHUCIE
dbopMyIUpOBaTh UAECH, OHSATHUS, TUIOTE3bI O (PU3UYECKUX OOBEKTAX U
SABJICHUSAX;

e OCO3HAaHHME JEPUIMTOB COOCTBEHHBIX 3HAHUNW U KOMIIETEHTHOCTEH B
obnacTu GU3HKHY;

e IUIAHMPOBAHHUE CBOETrO Pa3BUTHUS B MPHUOOPETEHUH HOBBIX (PU3NUYECKUX
3HAHUI;

e CTPEMJICHHME AHAIM3UPOBATH M BBIBIATH B3aUMOCBSI3U MPHUPOIBI,
oOuiecTBa U 3KOHOMHUKH, B TOM UYHCJIE C UCIOJIb30BAaHUEM (PUIUUECKUX
3HAHUI;

e OIICHKA CBOUX JIEMCTBUU C YYETOM BIMSHHS Ha OKPYXAIOIIYIO CpENy,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbrate OCBOGHHS TIpOrpaMMbl 1O (M3WKE Ha YPOBHE
OCHOBHOTO 0011ero 00pa3oBaHusi y odydaromierocs 0yayT copMUpPOBAHBI
MeTanpeJIMeTHbIe  Pe3yJIbTAThI,  BKIIOYAIONIME  IO3HABATEIbHBIC
YHHBEpCaJIbHbIC y4eOHBbIC IEHCTBUSA, KOMMYHHKATHBHBIC YHHUBEPCAIbHBIC
yueOHbIC ACHCTBHYSI, PETYJIATUBHBIC YHUBEPCAIBbHBIC YICOHBIC JCHCTBHSL.



ITo3HaBaTe/IbHbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBnle Jjornueckue 1eiicTBUA:

BBISIBIIAITH U XapaKTEpU30BaTh CYIICCTBEHHBIC MPU3HAKA OOBEKTOB
(ssBNIEHUI);

yCTaHaBIMBATh CYIIECTBEHHBIM MPU3HAK KiIacCU(PHUKAIIUN, OCHOBAHHS
J1s1 0000IIEHNS ¥ CpaBHEHUS,

BBISIBJIAITH 3aKOHOMEPHOCTH W MPOTHBOPEYHUS B pPacCMaTpPUBAEMBbIX
dakTax, AaHHBIX M HAOIIOJEHUSX, OTHOCAIIUXCS K (DU3NYECKUM
SIBJICHUSIM;

BBISIBJISITH IPUYMHHO--CIICJICTBEHHBIE CBSI3U MPH U3yYECHUU (PUZNUECKUX
SBJIGHMMA W TPOLIECCOB, JeJiaThb BBIBOABI C  HCIOJb30BAHHEM
JNEAYKTUBHBIX U UHAYKTHUBHBIX YMO3aKJIIOUCHUN, BBIJIBUTATh TUIIOTE3bI
O B3aUMOCBA35X (PU3NYECKHUX BEJINYMH;

CaMOCTOATENLHO BBIOMpPaTh CIOCO0 peleHus y4eOHOM (U3HYeCcKOn
3a/1ayu (CpaBHEHUE HECKOJIbKUX BAPUAHTOB PELICHMS, BEIOOP Hanboee
HOJIXOJSIIETO ¢ YUETOM CaAMOCTOSTEIBHO BBIJIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

WCITOJIB30BaTh  BOIMPOCHI  KaK  HCCIEAOBATEIbCKUN  WHCTPYMEHT
MTO3HAHUS;

MPOBOJUTL IO CAMOCTOSATEIBHO COCTaBJICHHOMY IIJIaHY  OIIBIT,
HECIIOKHBIM  (DU3UYECKHIM DKCIIEPUMEHT, HEOOJBIIOE MCCIICI0OBaHUE
(U3UYECKOTO SBJICHUS,

OIICHWBATh Ha MPUMEHHMOCTh U JIOCTOBEPHOCTH WH(OpMaIio,
TIOJTYYCHHYIO B XOJI€ CCIICIOBAHHUS MJIH SKCIICPUMEHTA,;
CaMOCTOSITeILHO  (OpMYJIHUpPOBaTH OOOOIIECHHUS W BBIBOJABI IO
pe3yJbTaTaM IPOBeAEHHOTO HAOIOICHUS, OMBITA, UCCIICIOBAHMS;
MIPOTHO3WPOBATh BO3MOXKHOE JallbHEHINIee pa3BUTHE (HU3HMUCCKUX
MIPOIIECCOB, a TAK)KE BBIJIBUTATH TIPEIIOJIOKEHUS 00 WX Pa3BUTHH B
HOBBIX YCIIOBUSX U KOHTEKCTaX.

Pabora c nunopmanmueii:

IIPUMEHSATD Pa3IMYHbIE METO/bI, HHCTPYMEHTHI U 3alPOCHI IIPU MTOUCKE
1 0TOOpe MHPOPMALIUU UK AAHHBIX C YYETOM MPEJIOKEHHON yueOHOM
dbuznyeckoii 3a1a4u;

aHAJIM3UPOBAaTh, CUCTEMAaTU3HPOBATH 17§ MHTEPIPETUPOBATH
UHGOPMAILIMIO Pa3IMYHBIX BUAOB U (HOPM MpPEICTaBICHHUS;
CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJIBHYIO (QOpMY TpEeACTaBICHUS
uHOpMAIMU U WLIIOCTPUPOBATh pElIaeMble 337aud HECIOXKHBIMU
CXeMamHu, uarpaMmmamMu, HTHOU rpaukoi U MX KOMOMHALIUSIMH.
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KoMMmyHMKAaTHBHBIE YHHBeEpCaJbHbIe y4eOHbIe JeHCTBHS:

B X0J1e 00CyKJIeHUs y4eOHOr0 MaTepuana, pe3yiabTaToB J1a00paTOpHbIX
paboT M MPOEKTOB 33JaBaTh BONPOCHI IO CYHIECTBY OOCYXJIaeMOM
TEMbl U BBICKA3bIBATh MJIEW, HALICJICHHBIE Ha pEUICHHE 3a7aud U
noJiiepxaHue 01aroxenaaTeIbHOCTH OOLIEHMS,;

COINOCTAaBIISATh CBOU CYXKJEHUA C CYXICHHUAMH JIPYTUX YYaCTHUKOB
JUanora, oOHapyXKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U IMCbMEHHBIX TEKCTaX;
nyOJIMYHO TMPEACTaBIATh PE3YNbTAaThl BBITOJHEHHOTO (PU3NUECKOTrO
OmbITa (PKCIIEPUMEHTA, UCCIIEIOBAHNUS, IPOEKTA);

NOHMMAaTh W  HCHOOJB30BATh  NPEHMMYLIECTBA  KOMAHAHOW M
WHAMBUAYAIbHON paboThl MpU pEHIeHHH KOHKPETHOH (u3nueckoin
poOJIeMBI;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPTraHHU30BBIBATH
NEUCTBUS 1O €€ JOCTHXKEHHIO: paclpeAesiiaTh pPOJu, O0O0CYyXAaTh
MPOIIECCHl U PE3YIbTaThl COBMECTHOM paldoThl, 0000IaTh MHEHUS
HECKOJIBKUX JIFOJICH;

BBITNOJIHATH CBOIO YacTh pa0OThI, JOCTUTAsi KAYECTBEHHOI'O pe3yjbTara
II0 CBOEMY HAIIPABJICHUIO U KOOPAWHUPYs CBOU JIEUCTBUS C APYTHMMHU
YICHAMH KOMaH/bL;

OLICHMBATh KAYECTBO CBOETO BKJIa/a B OOUIMI MPOAYKT MO KPUTEPUSM,
CaMOCTOSITENILHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOIECHCTBHUSL.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusamnus:

BBIIBIIATH TMPOOJIEeMBI B JKM3HEHHBIX H Y4YEOHBIX CHTYyaIlUsX,
TPEOYIOMUX IS PEIICHHs (PU3HMUSCKUX 3HAHHM;

OPHUEHTHUPOBATLCS B PA3IUYHBIX TOAXO0JAaX NPHHATHS PEIICHUN
(MHAMBUAYyaTbHOE, PUHATHE PEIICHUS B TPYIIE, IPUHITHE PEIICHUN
Tpynmom);

CaMOCTOSTEIILHO COCTAaBJISATh JITOPUTM PEIICHHS (PU3NYSCKON 3a7auu
WIM TUJJaHa WCCIIENOBAaHUS C YYETOM HMEIOIIUXCS PECypcoB U
COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTHPOBAaTh IMpeajiaracMbie
BAPUAHTHI PELICHHUI;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJCKBaTHYIO OIEHKY CHUTYyalluM W TMpeajiarath IUlaH eé
W3MEHCHMS,
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OOBSCHATh MPHUYMHBI JOCTHXKEHHS (HEAOCTHXKEHUS) Ppe3yIbTaToOB
NEeATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTbH KOPPEKTHUBBI B J€ATEIBHOCTH (B TOM YMCJIE B XOJI BBIIIOJIHEHHUS
(U3NYECKOTO HCCIENOBAaHUS WJIM HPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, U3MEHMBIINXCS CUTYyallMi, YCTAaHOBJIEHHBIX OILIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUTh Ce€0sl Ha MECTO JApPYroro 4YeloBeKa B XOJ€ CIopa WU
JUCKYCCUM Ha HAy4yHYK TEeMy, IIOHUMaTb MOTHBBI, HAaMEpPEHUSI M
JIOTUKY ApPYroro;

npU3HaBaTh CBOE MPaBO HA OMIMOKY MPU PEIIeHUU (PU3MUECKUX 3ajad
WJIM B YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ MIPABO APYTOTO.

HPEIMETHBIE PE3YJIbTATDBI

K xoniy oOyuenusi B 7 kjiacce npeaIMeTHbIE Pe3yJIbTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y O0YHAIOIIUXCST YMEHUI:

WCITOJIB30BaTh TOHATHSA: (U3MYECKHE ¥ XHMHUYECKHE SIBICHUS,
HaOII0/IEHNE, SKCTIEPUMEHT, MOJIeTb, TUTIOTE3a, SAMHUIIB (PU3NIECKIX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEPIOE,
KHUJIKOE, Ta3000pa3HOE), MEXaHMYECKOE JABM)KEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSMOJIMHEIHOE), TPACKTOPHS, PaBHOACUCTBYIOIIAS
cuna, gedopmaums  (yopyras, —IUIaCTHYECKasl), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath sBieHUs (quddy3us, TEMIOoBOE€ ABUKEHUE YACTHIL
BEIIECTBa, pPAaBHOMEPHOE JBI)KEHHE, HEPAaBHOMEPHOE JBUKECHHE,
WHEpLUs, B3aUMOJCHCTBUE TEJ, pABHOBECHUE TBEPIABIX TEI C
3aKpeIUIEHHOM OChIO BpallleHWs, Tepeaavya JaBICHHUS TBEPIBIMU
TeTaMH, XHUAKOCTAMU W Ta3aMH, aTMocepHOe [aBleHHE, TIaBaHHE
TeJ, TPEBPAIICHUS MEXaHWYECKOW »HHEPruM) IO OIMUCAHUI0 UX
XapaKTEPHBIX CBOMCTB W HA OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX
JAHHOE (PU3UYECKOE SIBJICHUE;

pacrmo3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3UUECKUX SIBICHUN B
OKpY’KaloIlleM MHpE, B TOM 4HuClIe (U3NYECKHE SIBICHUS B IPUPOJIE:
MPUMEPBHI ABMKEHUS C PA3TUIHBIMUA CKOPOCTSIMHU B KMBOW M HEKUBOU
npupoje, JACHCTBUE CHIIBI TPEHUS B TMPHUPOJE W TEXHUKE, BIIUSHHE
aTMoc(epHOro JaBlIeHUS] Ha )KUBOW OpPraHu3M, IJIaBaHUE PBIO, phIyaru
B Telle 4YeJIOBEeKa, MPH STOM MEPEBOIUTH MPAKTUYECKYIO 3amady B
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yueOHYI0, BBIJCNATH CYIlIECTBEHHbIE CBOWCTBA (MPU3HAKHU) (PUZNUECKUX
SIBIICHUH;

ONHKCHIBATh HM3YyYCHHBIE CBOWCTBA Tel U (U3HUECKHUE SIBJICHUS,
UCTIONIb3Ysl  (u3nyecKkue BeIWYuHbl (Macca, OOBEM, IUIOTHOCTD
BEILIECTBA, BPEMSI, yTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJIa YIIPYTOCTH,
CHJIa TSDKECTH, BEC Teja, CUjla TPEHUs, JaBlIeHHE (TBEPAOrO Teua,
KHUJKOCTH, Ta3a), BBITAJKMBAIOIIAs CHUJa, MeEXaHW4yeckas pabora,
MOIIHOCTb, IJICYO CHUJIbI, MOMEHT CHJIbI, KOA((UIMEHT MO0JIe3HOrO
JEUCTBUSI MEXaHU3MOB, KWHETUYECKAsl M MOTEHIIMAIbHASL SHEPTUS ), TIPH
OMMCAHUM TPABWIBHO TPAKTOBATH (PU3MUECKHUI CMBICI HUCIOIb3YEMBIX
BEJIMYMH, WX OOO3HAUEHHS U EAUHMUIBI (U3HUUECKUX BEITUYMH,
HaXOAUTh (HOPMYJIbI, CBA3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BETUYHUHY C
JPYTMMH BEJIUYMHAMHU, CTPOUTH IpaUKH H3YYEHHBIX 3aBHCHUMOCTEH
(u3NYECKUX BEJMYMH;

XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3UYECKUE SBICHHUS U IPOLIECCHI,
UCIIOJB3Yys MpaBWiIa CIOXKEHUs CUll (BAOJb OJHOM MPsAMOM), 3aKOH
I'yka, 3axoH Ilackais, 3akoH ApxuMena, IPaBUIIO PABHOBECHS pblyara
(Onoka), «30J0TOE€ MpPaBWIO» MEXAaHUKH, 3aKOH COXpPaHEHUS
MEXaHUYECKOM SHEPruu, MpU 3TOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3aIIUChIBATh €r0 MaTEMAaTUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UYECKUE SIBICHUS, MPOLIECCHl U CBOMCTBA TEJl, B TOM
YUCJI€ W B KOHTEKCTE CHTyalud HPAKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBIIBIATh NPUYMHHO--CIEICTBEHHBIE CBSA3U, CTPOUTh
oOBbsiCHeHHE U3 1—2 JIOTMYECKUX IIaroB ¢ OMopoi Ha 1—2 M3yudeHHBIX
CBOMCTBa  (U3MYECKUX  SABJICHUM, (U3MYECKUX  3aKOHA WU
3aKOHOMEPHOCTH;

pemiath pacy€THble 3a7aud B 1—2 NEHCTBHS, MCHOJIB3Ysl 3aKOHBI U
(bopMyIibl, CBSI3bIBAIOLINE (PU3NYECKUE BEIMUMHBI: HA OCHOBE aHAU3a
YCIIOBUSI  33Jaud  3alKChIBaThb KPATKOE YCJIOBHE, IMOJACTABISTH
(bu3nuecKue BeIMYUHBI B (OPMYJIBI U MPOBOAUTH PacU€Thl, HAXOIUTh
CIIPABOYHBIE JaHHbIEC, HEOOXOIMMBIE JIs PEIICHMs 3a7ay, OLCHUBAThH
PEATUCTUYHOCTD MOJIYYCHHOU (PU3NYECKON BETUUYUHBL;

pacrno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXKHO PEHIMTh MpPH MOMOUIH
(bu3MYEeCKUX METOJO0B, B ONUCAaHUU HCCJIECAOBAHMS  BBIACIATH
IIPOBEPSAEMOE IIPEANIOJIOKEHNE (rumotesy), pas3nuyaTh U
UHTEPIPETUPOBATh MOJYyUYEHHBIH pe3yibTaT, HAXOIUTh OMIMOKH B X0OJ1€
OIIBITA, JIEJIATh BBIBOJBI IO €T0 pe3ysbTaTaMm;

OPOBOAUTH ONBITHI MO HAOMIOACHHIO (U3UYECKUX SBICHUN WK
bu3nyeckux  CBOMCTB  Tel:  (OpMYJIUpPOBATH  IMPOBEPSEMbBIC
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OpEINoNoKEeHUsl, coOupaThb  yCTAaHOBKY U3  MPEIJIOKEHHOTO
000py10BaHUs, 3aIIUCHIBATH XOJ OMBITa U (POPMYIUPOBATH BHIBOJIBI;
BBIIIOJIHATH MPSIMbIE MU3MEPEHUS] PACCTOSHUSA, BPEMEHU, MAacChl Tela,
00bEMa, CHUJIIBI U TEMIEPATYpbl C HUCIHOJIb30BAHUEM AaHAJIOTOBBIX U
U pOBbIX NPUOOPOB, 3AMUCHIBATH IOKa3aHUS NPUOOPOB € YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHHUI;

IPOBOANUTDH MCCIEAOBAHNE 3aBUCMOCTH OJTHOM (DPM3MUECKON BETHMUHHBI
OT JPYIroi C UCIIOJIb30BAHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH IIyTH
PaBHOMEPHO JBIKYILIETOCS Tejla OT BPEMEHM JABW)KEHUS Teja, CHJIBI
TPEHUsI CKOJIBKEHUS OT Beca Tejla, KauecTBa 00pabOTKU MOBEPXHOCTEN
T€JI W HE3aBHCHUMOCTU CWJIbI TPEHUS OT IUIOUIaJH CONPUKOCHOBEHUS
T€J, CUJIbl YIIPYTOCTU OT YJJIMHEHUS PY>KUHBI, BEITAIKUBAIOIIEH CHJIBI
0T 00BbEMa MOrpykEHHOM YacTH Teda U OT IUIOTHOCTU >KMJIKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Te€jJa, OT IJIyOMHBI, Ha KOTOPYIO
NOTPYKEHO TENO, YCIOBUH IJIaBaHUs TEJ, YCIOBHUI paBHOBECHS pblyara
U OJIOKOB), y4acTBOBAaTh B IUIAHMPOBAaHUU YYE€OHOTO HUCCIEIOBAHUS,
coOupaTh  yCTaHOBKY M  BBINOJHATH  HM3MEpPEHUs,  Cileays
OpEUIOKEHHOMY IUIaHy, (UKCHUPOBATh pe3ydbTaThl MOJYyYECHHOU
3aBUCUMOCTH (DU3MUECKUX BEIUYMH B BUAE NPEIOKEHHBIX TAOIHI] U
rpauKoOB, AENIaTh BHIBOABI 10 pe3ybTaTaM UCCIEAOBAHMS;

MPOBOJUTh KOCBEHHbIE M3MEPEHUSI (PU3MYECKHX BEJIWYUH (IUIOTHOCTH
BEILECTBA KUIKOCTU M TBEPIOIO Tejla, CHJIA TPEHUS CKOJIbKECHMS,
JaBJI€HUE BO3AyXa, BBHITAJKMBAIOIIAs CHJIA, JEHCTBYMOIAs Ha
MOTPY>KEHHOE B JKUJIKOCTh TeNO, KOA(P(GUIIMEHT MOJE3HOTO JEHCTBUA
IPOCTBIX MEXAHU3MOB), Clenys MPEeAJIOKEHHON HHCTPYKLMH: TpH
BBITIOJIHEHUH U3MEPEHUI cOOMpaTh 3KCIEPUMEHTANIBHYIO YCTAHOBKY U
BBIUMCIISATh 3HAUEHNE UCKOMOW BEJTMUHHBI;

cOONIOaTh TpaBWiIa TEXHUKH O€30MacCHOCTH Tpu  pabore ¢
71a00paTOPHBIM 000PYI0BAHUEM;

yKa3bIBaTh MPUHUUIIBI JEHCTBUSA TPUOOPOB U TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETP, AMHAMOMETpP, COOOIIAIOLIMECS COCYHbl, OapoMeTp,
phIyar, NOJBUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTD;
XapaKTepu30BaTh MPUHIUIBl JCHCTBUS HM3yYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha MX OMHCAHUS (B TOM YHUCIE:
NOJIIMITHAKY, YCTPOMCTBO BOJONPOBOAA, THUIPABIMYECKUN TIpecc,
MaHOMETp, BBICOTOMEp, IOPIIHEBOM HACOC, apeoMETP), HCHOJb3Ys
3HaHWS O CBOMCTBAaX (PHU3MYECKUX SBJICHUM U HEOOXOIUMBbIE
¢duznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;
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OPUBOJUTH MPUMEPHI  (HAXOAUTh HMHPOPMAIMIO O TMPUMEPAX)
INPAKTHUECKOTO HCIOJIb30BaHUA (PU3NYECKUX 3HAHUI B MOBCEIHEBHOU
KU3HU AJ1s1 obecrieueHus: 6€30MacHOCTH IPU 00pallleHuu ¢ nprudopamu
U TEXHUYECKUMHU YCTPOICTBaAMU, COXPAHEHUS 310pPOBbsl U COOJIIOICHUS
HOPM JKOJIOTUYECKOTO ITOBEICHUS B OKPYKAIOILIEH CpeAcE;
OCYIIECTBISATH OTOOpP HMCTOYHMKOB wuH(popmammu B HWHTepHere B
COOTBETCTBMM C 3aJaHHBIM IIOMCKOBBIM 3alpOCOM, HAa OCHOBE
UMEIOIINXCSA 3HAHUM W IIYTEM CPAaBHEHHs PA3NMYHBIX HCTOYHUKOB
BBIIETIATE MH(QOpPMAIMIO, KOTOpas SBISETCS MNPOTUBOPEUYMBOM WIH
MOJKET OBITh HEJIOCTOBEPHOM;

UCIIOJIB30BaTh MPHU  BBHIIOJIHEHHMH Y4YE€OHBIX 3aJaHUid  HAy4HO--
MOMYJSPHYIO JIUTEPaTypy (PU3UYECKOTO COJEp:KaHus, CIPaBOYHBIC
Marepuaibl, pecypcel cetu  MHrepHer, Biaxerb INpuéMamu
KOHCIIEKTUPOBaHUsl TEKCTa, MpeoOpa3oBaHUsi MHPOPMALUU U3 OJHOU
3HAKOBOW CHCTEMBI B APYTYIO;

co37aBaTh COOCTBEHHbIE KPAaTKHUE MUCbMEHHBIE U YCTHBIE COOOIIECHUS
Ha OCHOBE 2—3 MCTOYHHMKOB MH(OpMauu (PU3NIECKOTO COACPKAHNUSA, B
TOM 4YHCJ€ MyOJUWYHO JeNlaTh KpaTKue COOOILIEHUs O pe3yJsibraTax
OPOEKTOB WM Y4YEOHBIX MCCIEAOBAHUN, MpPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh M3YyYEHHBIM TMOHATUWHBIA ammapar Kypca (QU3HKH,
CONIPOBOKJIaTh BBICTYIUICHHE MPE3CHTALNEN;

IPU BBINOJIHEHUN Y4YEOHBIX MPOEKTOB M HCCIEIOBAHUI paclpeaeisiTh
00513aHHOCTH B T'PYIIE B COOTBETCTBUH C MOCTABJICHHBIMM 3ajauaMH,
CJICIUTH 3a BBINOJHEHUEM IUIaHA JCHUCTBUM, AJCKBAaTHO OLICHUBATH
COOCTBEHHbIH BKJIAJ B JEATEIbHOCTb TPYIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoumnuectBo yacos DJIeKTPOHHbIE
Ne  HaumeHoBaHue
Konrpoasr  Ilpakruuec  (uuppoBbie)
n/ pasgeioBuTeM  Bce
HbIE KHe o0pa3oBaTte/ibHbIE
n NMPoOrpaMmblI ro
padoThbI padoThbI pecypcbl
Pa3nen 1. ®u3uka u eé pojib B NO3HAHMHU OKPY:KAKIIETr0 MUpa
DusHKa - HAVKa bu6nmoreka [IOK
11 K 2 1 https://m.edsoo.ru/7f
O pupose 416194
DUsHICCKIE bu6nmmoreka [IOK
1.2 2 https://m.edsoo.ru/7f
BEJIMYHMHBI 416194
EctecTBeHHOHAY bubnnorexa [JOK
1.3 YHBII METO/ 2 1 1 https://m.edsoo.ru/7f
MO3HaHUS 416194
Hroro mo pazueny 6
Pa3nen 2. [IepBonavaibHbIe CBeJeHHsI 0 CTPOCHHH BelllecTBa
Crpoere bubnunoreka LIOK
2.1 P 2 https://m.edsoo.ru/7f
BEIIECTBA 416194
JBrxenue u
B3aMMO/ICHCTBHUE bubmorexa HOK
2.2 A 2 1 https://m.edsoo.ru/7f
Hactii 416194
BEIICCTBA
ArperaTHble bubmmnorexka HOK
2.3 COCTOSIHUS 2 https://m.edsoo.ru/7f
BEILIECTBA 416194
Hroro no pazneny 6
Pasznen 3. /IBuskeHue U B3auMo/ieiicTBHe Tel
MexaHu4eckoe bubmorexa LHOK
3.1 4 1 https://m.edsoo.ru/7f
JIBHOKEHUE 416194
Hepuuis, Macca but6mmorekxa [IOK
3.2 P, ’ 6 1 https://m.edsoo.ru/7f
INIOTHOCTh 416194
but6mmorekxa [IOK
3.3 Cuna. Buns! cun 10 1 3 https://m.edsoo.ru/7f
416194
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Hroro no pazneny

20

Paznen 4. laBiieHue TB

€épabIX TeJl, )KMAKOCTel U ra3oB

[aBienue.
Ilepenaua
JaBJIECHUS bubnunorexa LIOK
4.1  TBEépABIMH 2 https://m.edsoo.ru/7f
TeJlaMH, 416194
JKHUIKOCTSIMHU U
razaMu
Tlasrenme bu6nmoreka [IOK
4.2 6 https://m.edsoo.ru/7f
JKUIKOCTH 416194
bubnunoreka LIOK
A
4.3 TMochepHoe 4 https://m.edsoo.ru/7f
aBJICHHE 416194
[erictBue
KHIKOCTH 1 ra3a bu6nmorexa LIOK
4.4 . 9 1 2 https://m.edsoo.ru/7f
Ha TIOrpYXEHHOE 416194
B HHUX TEJIO
Htoro no pazneny 21
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
bubnunoreka LIOK
Pa6
51 aborat 3 https://m.edsoo.ru/7f
MOIIHOCTD 416194
MbocThie bubnuoreka [{OK
5.2 P 4 1 https://m.edsoo.ru/7f
MEXaHN3MBbI 416194
MexaHudeckas bubmorexa LHOK
5.3 5 1 2 https://m.edsoo.ru/7f
Hepri 416194
Hroro no pazgeny 12
PeszepBHOE Bpems 3
OBILIEE
KOJIMYECTBO
3 12
YACOB I1O 68
ITPOIT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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