Pu3nka — aHHOTAIMA K padoueil nporpamme 10 kiace

(0a30BbIil ypOBEHD)

[Tporpammel pazpaboTtansl Ha ocHoBe DeepaabHOr0 KOMIIOHEHTA rOCYAapCTBEHHOTO CTaHIapTa
cpeanero (mosHOro) oobmero o0pa3oBaHUS, YTBEPKICHHOTO IMPHUKAa3oM MUHHUCTEPCTBA
obpazoBanus Poccutickori ®eneparuu ot 05.03.2004 Ne 1089 «O06 yrBepxkaeHuu dheaepaibHOro
KOMIIOHEHTa TOCYAAapCTBEHHBIX CTAaHJApTOB HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro H
cpeaHero (mMoJHoro) oo0iero oopa3oBanus, aBTOpcKoil mporpammel I'.51. Mskumiea / COopHUK
nporpamm Juis oOrieodpazoBarenbHbIx yupexaenuit: @usuka. 10 — 11 k. H.H. Tynskubaesa,
A.D. Ilymkapes. — M.: IIpocBenienue

YYEBHO-METOJJUYECKUI KOMITJIEKC (YMK):
Msikumies I'.51., byxosues b.b.,Corckuit H.H./ITox pex. IlapdentreBoit H.A. ®usuka (6a30BbI1ii
ypoBenb). 10 kmacc. M.: [IpocBemnieHue

YUYEBHbIU IIJIAH (KOIHY4ECTBO 4acoB):
10 xmacc — 2 gaca B Hememnro, 68 4acoB B rof

LEJIN:

dbopMupoBaHre y O0OyYarOIIMXCS YyMEHHSA BHUIETh M IOHUMAaTh IIEHHOCTh OOpa30BaHUA,
3HAYMMOCTh (PM3UYECKOTO 3HAHMSA JUISI KOKIOT0 YEeJIOBEKa; YMEHHN pa3inuyarh (PakThl U OLEHKH,
CpPaBHUBATh OLICHOYHbBIEC BBIBOJbI, BUAETh UX CBSI3b C KPUTEPUSIMHU OLIEHOK U CBSA3b KPUTEPHUEB C
OTIPEICICHHOW CUCTEeMOW TIeHHOCTeH, (opMmynmupoBaTh W OOOCHOBBIBATH COOCTBCHHYIO
MO3UILINIO;

dopmupoBaHHe y OOYYaIOUIMXCS IEIOCTHOTO TIPEICTABICHUS O MHUPE W pOIH (HU3UKU B
CO3JIaHUM COBPEMEHHOM eCTECTBEHHOHAYYHOW KapTHUHBI MUpPA; YMEHHS OOBSICHATH OOBEKTHI U
IIPOLIECCHl  OKPY’KAIOIIEW JEUCTBUTEIBHOCTH — IIPUPOJHOM, COLMAIBHOM, KYJIBTYPHOM,
TEXHUUYECKOH Cpefibl, UCTIOJB3Ysl ISl 3TOT0 (PU3MUYECKUE 3HAHUS;

npuoOpeTeHne O0y4yaroUIMMUCS OIbITa Pa3HOOOPAa3HOW JEATENIbHOCTH, ONbITAa IO3HAHUA U
CaMOIIO3HAHUS; KITFOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHTHOCTEH), MMEIOIINUX YHHUBEPCATHHOE
3HAUYCHHUE [IJIS PA3JIMYHBIX BHUJIOB JEATEIbHOCTH, — HABBIKOB pEIICHUs MPOOJIEM, MPUHSITHS
peleHui, MouCKa, aHaau3a 1 00paboTku MHGOPMAITUU, KOMMYHHUKATUBHBIX HABBIKOB, HABBIKOB
W3MEPEHHI, HABBIKOB COTpyAHHUYeCTBa, H(G(PEeKTHBHOrO U 0O€30MaCHOT0 HCIOJIH30BAHUS
Pa3IMYHBIX TEXHUYECKUX YCTPOUCTB;

OBJIQJICHHE CHCTEMOM HAy4YHBIX 3HAHUU O (PU3UYECKUX CBOMCTBAX OKPYKAIOIIETO MHpa, 00
OCHOBHBIX (PM3MUECKUX 3aKOHAX U O CIIOCO0aX MX HUCIIOJIb30BAHUS B IPAKTUUECKON KU3HU.
3AIAYN:

(¢bopMUpOBaHNE OCHOB HAyYHOT'O MUPOBO33PEHMUS;

pa3sBUTHE MHTEIUIEKTYaJIbHBIX CIOCOOHOCTEN 00YJaroIUXCs;

pa3BUTHE MTO3HABATEJIbHBIX HHTEPECOB IIKOJIBHUKOB B MPOIEcCe U3YUEeHUs (PU3UKY;

3HAKOMCTBO C METOJIaMHU HAYYHOT'O MO3HAHUS OKPY’KAIOIIEro MUPA;

MIOCTaHOBKA MpoOJeM, TpeOYyIIUX OT YyYalllUXCs CaMOCTOSTENbHOM JEATENIbHOCTH IO HX
pa3peLIeHuIo.

IIpocpammel  obecneuusarom oOocmudiceHue 6blNYCKHUKAMU CPeOHell WIKONbl ONpeoeNéHHbIX
JUYHOCMHBIX, MEMANPEOMEMHBIX U NPEOMEMHBIX De3VIbMamos.

JINYHOCTHBIE PE3VYJIbTATHI

B IICHHOCTHO-OPUEHTALMOHHOM c(hepe — YyBCTBO FOPJIOCTH 32 POCCUHCKYIO (PU3HUECKYIO HAYKY,
T'YMaHU3M, MOJIOKUTEIBHOE OTHOIIEHUE K TPYAY, LIEJIeyCTPEMIIEHHOCTB;

B TPYJI0BOH cpepe — TOTOBHOCTh K OCO3HAHHOMY BBIOODY JaibHelIIel 00pa3oBaTeIbHON
TPaeKTOPHH;

B MTO3HABATENIbHON (KOTHUTHBHOW, MHTEIUIEKTYalbHOM) cepe — yMEHUE YIIPaBIATh CBOEH
ITO3HABATEJIBHON JEATEIbHOCTBIO.

METAITPEAMETHBIE PE3VYJIbTATHI



UCTOJIb30BAaHUE YMEHMH UM HAaBBIKOB pa3IMYHBIX BHJOB I[IO3HABATEIBHON JIEATENHHOCTH,
NPUMEHEHHE OCHOBHBIX  METONOB  MO3HaHHA  (CHCTEMHO-MH()OPMAaLMOHHBI  aHaIu3,
MOJICIIMPOBAHKE) JJISl M3YUCHHUS PA3TUYHBIX CTOPOH OKPY)KAIOIIEH NeCTBUTEILHOCTH;
UCTIOJIb30BaHNE OCHOBHBIX MHTEIUIEKTYAIBHBIX OIepaluii: popMynupoBaHHe THIIOTE3, aHATU3 U
CHHTE3, CpaBHEHHE, O0OOIIeHHe, CHCTEMAaTHU3alusl, BBISIBICHUE TNPHUYUHHO-CIEICTBEHHBIX
CBSI3€H, TOMCK aHAJIOTOB;

yYMEHUE TEHEpUpPOBaTh HICH U ONPEICNsATh CPEICTBA, HEOOXOIMMBIC IS MX peau3alii;
yYMEHHE ONpEACNIATh LENN M 33Ja4M JeSTeIbHOCTH, BBIOMpATh CPEICTBA peaH3aluy Lelei u
IPUMEHSTH UX Ha MPAKTHKE;

UCTIOJIb30BaHUE PA3IMYHBIX UCTOYHHUKOB JJIsl MOydeHus pu3ndeckoi nHpopmannu, moHUMaHue
3aBHCUMOCTH COAEp)KaHUs M (POpMBI MpencTaBieHus WH(POPMAIMU OT IeNiell KOMMYHUKAIIUN |
azpecara

[MTPEJJIMETHBIE PE3VYJIbTATbBI

6 no3HagamenvbHol cghepe:

JIaBaTh ONPE/ICICHUS U3YUYCHHBIM ITOHITHUSAM;

Ha3bIBaTh OCHOBHBIE ITOJIOKCHUS H3YYEHHBIX TCOPHUIl U TUTIOTE3;

OIKCHIBATh JEMOHCTPAIIMOHHBIE M CAMOCTOSITEJIbHO MPOBEACHHBIC AYKCIEPUMEHTHI, HUCIOIb3Ys
JUISL 3TOTO €CTECTBEHHBIN (PYCCKUIA, POTHOM) SA3BIK U SI3BIK (DU3UKH;

KJIaccu(UIMPOBATh N3yUYEHHBIE OOBEKTHI U SIBICHUS;

JenaTh  BBIBOABI M yYMO3AaKJIIOYEHHWs W3  HAONIOJACHWH, M3y4YEHHBIX  (U3MUECKHX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATH BO3MOYKHBIE PE3YIIbTATHL;

CTPYKTYPHPOBATh U3YUCHHBIH MaTepHa;

MHTEPIPETHPOBATH HU3NIECKYIO HHPOPMAITUIO, TIOYYEHHYIO U3 APYTHX UCTOYHUKOB;
NPUMEHATh TNPHOOPETEHHBIE 3HAHMA N0 (HU3MKE Ui peIleHHs NpPaKTHYSCKHX 3ajad,
BCTPEYAIONINXCS B TOBCEIHEBHOW JKM3HM, JJIsI 0E30MacHOr0 MCIOJIBb30BaHUS OBITOBBIX
TEXHHYECKHX YCTPOWCTB, PALMOHAIBHOTO IPHPOJONOIB30BAHUS W OXPaHbl OKpY)KaIoIIeH
Cpensl;

8 YEeHHOCMHO-0PUEHMAYUOHHOU cghepe:

aHAM3UpPOBaTh W OIEHHWBATh TIOCIEIACTBHS U OKpYXarolled cpeabl OBITOBOH W
IPOM3BOJICTBEHHOIN [JESATEIbHOCTH YEJOBEKa, CBS3aHHON C MCIIOJIB30BaHUEM (PU3UUYECKUX
IPOLIECCOB;

6 mpyoosoli cghepe:

POBOJUTH (PU3MUYECKHI HKCIICPUMEHT;

8 cghepe uzuueckou KyIbmypwi:

OKa3bIBaTh TEPBYIO MOMOIIb TNPU TpaBMax, CBS3aHHBIX C JaOOpaTOpPHBIM O0OpYIOBaHWEM H
OBITOBBIMU TEXHUYECKUMH YCTPOMCTBAMHU.

B pesynomame usyuenusn Qusuxu y4eHux 00a4ceH

3HAMb/NOHUMAMD

CMBICII TIOHATHH: (QU3MUECKOe sBJICHHWE, (HU3MUECKas BEIUYMHA, MOJENb, THIIOTE3a,
(bu3nueckuii 3aK0OH, TEOpUs, MPUHIMI, TOCTYJAT, MPOCTPAHCTBO, BpeMs, BEIIECTBO,
B3aWMOJICHICTBHE, WHEpIMalbHas CHCTeMa OTCYeTa, MaTepHhaibHas TOYKA, WJCaTbHBIA Ta3,
AIIEKTPOMArHUTHOE T10JIE;

CMBICHT (U3WYECKUX BEIUYWH: IyTh, NEpEMEIIeHHE, CKOPOCTh, YCKOPEHHE, Macca, TUIOTHOCTD,
CHJIa, JIaBJIE€HUE, MMITYJIbC, paboTa, MOUIHOCTb, KHHETHYECKas SHEprusi, MOTEHIHaJIbHas
SHEprus, KOd(QOUIIMEHT TOJIE3HOTO JCHCTBHS, MOMEHT CHIIBI, TIEPHOJl, YacTOTa, aMILTUTYAA
KoJleOaHU, JJMHA BOJHBI, BHYTPEHHSS OHHEPIus, YyJAelbHas TeEIoTa MapooOpa3oBaHUs,
yaenpHas TeIyIoTa IUIaBJICHUS, YyJAeNbHAas TEIUIoTa CropaHus, TeMIeparypa, aOCOIIoTHas
TEeMIeparypa, CpeaHss KHHETHYeCKash HHEeprus YacTHIl BEIIeCTBa, KOJHMYECTBO TEIUIOTHI,
yaenpHas TEIUIOEMKOCTb, BIQKHOCTh BO3/yXa, MIEKTPUUECKHH 3apsi, CHIa AIIEKTPUYIECKOTO
TOKa, HJIEKTPUUYECKOE HAIPSDKEHUE, JIIEKTPUUYECKOE CONpPOTHBIEHHE, paboTa M MOIIHOCTb
DIIEKTPHUYECKOTO TOKA, HANPSHKEHHOCTh JJIEKTPHUYECKOTO TIIOJIsA, PAa3HOCTh IOTECHIIMAJIOB,
3IIEKTPOEMKOCTb, SHeprus AIIEKTPUYECKOTO oJs, AIIEKTPOABIKYIIAS cHIa;



CMBICT (U3WYECKUX 3aKOHOB, NPHUHIUIIOB, TIIOCTYJaTOB: MPHUHIMIBI CYNEPHO3UINA U
OTHOCUTENIBHOCTH, 3aKoH Ilackans, 3akoH Apxumesna, 3aKOHbl AuHaMHKH HbloTOHa, 3aKOH
BCEMHUPHOI'O TATOTEHUS, 3aKOH COXPAHEHUs HMITYJIbCa W MEXAaHUYECKOW SHEPruH, 3aKOH
COXpaHEHHUs SHEPrUU B TEIUIOBBIX IpoOIeccax, 3aKOH TEPMOJMHAMHUKH, 3aKOH COXpaHEHUS
AIEKTPUUECKOTO 3aps/a, 3akoH Oma JJis yJacTKa 3JeKTPUUYECKOM 1emnu, 3akoH J[xxoyns — Jleniia,
3akoH ['yka, OCHOBHOE ypaBHEHHWE KHHETHMYECKOW TEOPHUHM Ta30B, YPABHEHUE COCTOSHUS
uaeanbHoro rasa, 3akoH Kymnona, 3akon OMa mJjis TOJHOM I€NH; OCHOBHBIE IOJOKEHUS
M3y4aeMbIX (PU3NYECKUX TEOPUH U UX POJIb B ((OPMUPOBAHHHM HAYYHOTO MHUPOBO33PEHUS;
ymemsn.

ONUCLIBAMb U 0D BACHAMD.

dusnyecKkue  SBICHUS: PABHOMEPHOE TPSIMOJIMHEHHOE JBWKCHHE, PAaBHOYCKOPCHHOE
NPSIMOJIMHEHHOE JIBIDKCHHE, Tepenady MaBJICHHS J>KUAKOCTIMH M Ta3aMH, IUIaBaHUE Tel,
muhdy3uto, TEIIONPOBOAHOCTh, KOHBEKIIMIO, U3ITyUYeHUE, UCIIApEHUE, KOHICHCAIINIO, KUTICHUE,
MJIaBJICHUE, KPUCTAJUTM3ALNIO, AJICKTPU3ALMIO TEJ, B3aUMOJCHCTBUE SJIEKTPUUYCCKUX 3apsioB,
TEIIOBOE JICHCTBHE TOKA;

dbuznyeckue sSBICHUS U CBOWMCTBA TeJN: JABM)KEHHE HEOCCHBIX TENl U UCKYCCTBEHHBIX CITyTHHKOB
3emuin; CBOMCTBA T'a30B, JKUJIKOCTEH U TBEP/IBbIX TEN;

pe3yNnbTaThl HKCIIEPUMEHTOB: HE3aBHUCHUMOCTh YCKOPEHHsI CBOOOJHOTO TMaJieHUss OT MAaccChl
MaJIafoIIero Teja; HarpeBaHUE Ta3a MpPHU ero ObICTPOM CKATHH U OXJIAKIACHHE TPU OBICTPOM
paclIMpeHHH; TOBBIIICHHE J[JaBIIEHUS Tra3a MpPU €ro HarpeBaHUM B 3aKPBITOM COCY/E;
OpOYHOBCKOE JBUKEHUE; JJICKTPU3ALMIO TEJ MPU WX KOHTAKTE; 3aBUCHMOCTH COMPOTHBIICHUS
MOJTYTIPOBOTHUKOB oT TEeMIEPATypPhI u OCBCILICHHUS;
OMHKCHIBATh (YHJIAMEHTAIBHBIC OIBITHI, OKa3aBIINE CYIICCTBCHHOE BIMSHHEC Ha pa3BUTHE
(076370478

MPUBOAUTH MPUMEPHI MPAKTUYECKOTO NMPUMEHEHUs (PU3NYECKUX 3HAHMM 3aKOHOB MEXaHUKH,
TEPMOJIMHAMHUKH U 3JICKTPOIUHAMHUKY B SHEPTCTHKE;

OTIPEICIIATh XapakTep PU3NIECKOro mnpoiecca no rpaduky, Tadnuie, Gopmye;

OTNIMYATh TUNOTE3bl OT HAYYHBIX TEOPHUIi; JielaTh BBIBOABI HA OCHOBE SKCIIEPUMEHTAIBHBIX
JIAaHHEBIX

MPUBOJIUTH TIPUMEPHI, MOKA3BIBAIONINE, YTO HAOIIOACHHS M IKCIEPUMEHT SIBISIOTCS OCHOBOM
JUIS BBIIBIDKEHUSI THUIIOTE€3 W TEOPHUH, IMO3BOJISIOT MPOBEPUTh HCTUHHOCTH TEOPETHUYECKUX
BBIBOJIOB;

duzndeckass TEOpUs JAaeT BO3MOXKHOCTH OOBSICHATH W3BECTHBIC SIBJICHUS TPUPOILI U
Hay4yHbIe (DaKThI, IPEACKA3bIBATh €Il¢ HEM3BECTHBIC SBICHUS;

MPUBOAUTH TIPUMEPHI OMBITOB, WUIIOCTPUPYIONINX, YTO HAOIIOACHUS M DKCIEPUMEHT CITyKaT
OCHOBOM JJI BBIIBUKEHUSI TUIIOTE3 M MOCTPOEHUS HAYYHBIX TEOPU; HKCIIEPUMEHT MO3BOJISIET
MPOBEPUTh HCTUHHOCTh TEOPETUUECKHX BBHIBOJOB; (M3UYECKas TEOPHUS JaeT BO3MOXKHOCTH
OOBSCHATH SIBJICHHUS TPHUPOABI U HayyHble (akThl; (Qu3MYeckas Teopus MO3BOJISIET
MPEICKA3bIBATh €II€ HEM3BECTHBIC SIBJICHUSI U WX OCOOCHHOCTH; MPU OOBSICHEHUH MPUPOTHBIX
SBIIGHUH HCIIONB3YIOTCA (DU3MUECKHE MOJIENN; OJUH U TOT K€ MPUPOAHBIA OOBEKT WIIH SBICHHE
MOXHO HCCIIEJIOBaTh Ha OCHOBE HCIIOJIb30BAaHUS pa3HBIX MOJENEH; 3aKOHbl (U3UKU U
dbusznyecKre TEOPUH UMEIOT CBOU OIpe/IeJICHHbIE TPAaHUIIBl TPUMEHUMOCTH;

U3MEPSTh: PACCTOSHHE, TPOMEXKYTKH BPEMEHH, Maccy, CHJIy, IaBlieHHe, TeMIepaTypy,
BJIQXKHOCTh BO3/lyXa, CHJIY TOKa, HAMpPsDKEHUE, JJIEKTPUUYECKOE COIMPOTUBIEHHE, PadOTy H
MOIITHOCTh JJICKTPHYECKOTO TOKa; CKOPOCTh, YCKOPEHHE CBOOOTHOTO TMAaJCHHS; IUIOTHOCTD
BEIIeCTBa, padOTy, MOIIHOCTh, SHEPTUI0, KOAID(DUIMEHT TPEHUS CKONBKCHHS, YICIbHYIO
TEIUIOEMKOCTh  BEIIECTBA, VYACJIbHYIO TEIUNIOTY TIuiaBiaeHus Jbaa, IJC u BHyTpeHHee
CONPOTUBIIEHHE MCTOYHUKA TOKA; MPEJCTABIATh pPE3yabTaThl H3MEPEHH € YYeTOM HX
MIOTPEUTHOCTEN;

UCNONbL306aMb  NPUOOPEemeHHble 3HAHUA U VYMeHUs 6 NPAKMUYeCcKol OesmeibHOCmu U
NOBCEOHEBHOU HCUZHU OIS



oOecrieyeHnss 0€30MaCHOCTH JKU3HEAEATENIBHOCTH B MPOIECCE HCIOJIb30BAHUS TPAHCIIOPTHBIX
CPEICTB, OBITOBBIX AJIEKTPONPUOOPOB, OIEHKM BIMSHHMS Ha OpPraHU3M YeJIOBEeKa U JApyrue
OpraHM3MBbI 3arpsI3HEHUS OKPYKAIOILIEH CpeJibl; pallMOHAILHOTO MPUPOOIIOJIB30BAHNS U OXPaHbl
OKPYKAaroIIel Cpeibl;

OTpeNeNIeHUs] COOCTBEHHOW IO3MIMKM MO OTHOIIEHHIO K OSKOJOTMYECKHM IpoliieMaM H
MOBE/ICHUIO B MIPUPOJHOM Cpejie.



