AHHOTan M K padoueil mporpamMe no pusmnke AJs /-X KJIACCOB

Yuureas ¢pusuku: Tapxanosa E.B.
Mecto V‘I66HOFO opeamMETa B 06Da30BaHI/II/I

Mecto Kypca (U3MKU B IIKOJIBHOM OOpa30BaHUM ONPEAETSCTCS 3HAUEHHUEM STOW HAayKd B JKU3HHU
COBPEMEHHOTr'0 OOIIIECTBA, B PEIIAIONIEM €€ BIMSHUU Ha TEMIIbl Pa3BUTHUS HAYYHO — TEXHUYECKOTO MpOrpecca.
[Tpu pa3paboTke MporpaMMbl  CTaBHJIACh 3agada (POPMHUPOBAHUS y YUAIIMXCS MPEICTABICHUH O SIBICHUSAX U
3aKOHAX OKPYXKAIOLIEro MHUPA, C KOTOPBIMU OHM HEMOCPEACTBEHHO CTAJIKHUBAIOTCSA B IOBCEIHEBHOM KU3HHU.
OTUMH XK€ COOOpaKEHHSIMHM OIpPEeNsieTCs YPOBEHb YCBOCHHS Y4EeOHOTO MarepHaja, CTEIeHb OBJIAJCHUS
y4dalIMMKCsl YMEHUSMU M HaBblKaMH. [Ipenmonaraercs, 4To MaTepuan yqaluecs 10JKHbI yCBauBaTh HA yPOBHE
MOHUMaHUs HauboJee BaXXHBIX MPOABICHUN (PU3NYECKHX 3aKOHOB OKPYXKAIOIEM MHpPE, X HCIIOJIb30BaHUS B
NPAaKTUYECKON JesTenbHOCTH. JIaHHBI Kypc HampaBieH Ha pa3BUTHE CIIOCOOHOCTEW  ydaliuxcs K
UCCIICIOBaHMIO, Ha (OPMHUPOBAHUE YMEHUI IPOBOANUTE HAOIIOACHUS, BBIIOIHATH SKCIIEPUMEHTAIbHBIC 3a/1aHUS.

BaxxHO#t 0COOEHHOCTBIO Kypca SIBJISETCS M3yUeHHE KOJMYECTBEHHBIX 3aKOHOMEPHOCTEH TOJBKO B
Tex o0bemax, 6e3 KOTOPBIX HEBO3MOXKHO IOCTHYL CYTh SBJICHHMS WJIM CMBICH 3akoHa. Ilpeamonaraercs, 4To
BHUMAHHE Yy4YalllUXCs COCPEJOTOUYUTCS Ha KAueCTBEHHOM pPACCMOTPEHHMH (PH3MUECKUX MPOIECCOB, Ha HX
IIPOSIBJIEHUU B IIPUPOJIE U UCTIONIB30BAHUM B TEXHUKE.

3Hanue (U3MYECKUX 3aKOHOB HEOOXOIMMO [UIsi M3YYCHHS XUMHH, OWOJOTHH, (PHU3UUECKOM
reorpadumn, Texuonoruu, ObXK.

Ilenmm u 3a1a9n U3YUCHHS V‘I66HOFO opeamMeTa

Nzydenne Gpusnku HapaBlIeHO HA JOCTHIKCHHUE CICTYIOIINX IeJIei:

® OCBOCHHME 3HAHUU O CTPOEHUU BEUIECTBA, MEXAHUYECKUX M MOJICKYJSPHBIX SIBIICHUM; BEJIMYMHAX
XapaKTEePU3YIOUIUX 3TU SIBJICHUS; 3aKOHAX, KOTOPHIM OHU MOJUYUHSIOTCS; METOJaX HAYYHOTO MO3HAHUS
IpUPOABI U POPMUPOBAHUE HA ATOM OCHOBE MPEACTABICHHUI O (GU3NUECKON KapTHHE MUDA,;

e pa3BUTHE TIO3HABATEIILHBIX HMHTEPECOB, HWHTEIUICKTYalIbHBIX ¥  TBOPYECKUX  CIIOCOOHOCTEH,
CaMOCTOSITEILHOCTH B MPHOOPETEHUN HOBBIX 3HAHMIA, IPU PEIICHUN (PU3MUECKHUX 3374 ¥ BHITIOJTHCHUH
AKCMIEPUMEHTATBHBIX UCCIICIOBAHUI C UCIIOIH30BAHIUEM HH(DOPMAIIMOHHBIX TEXHOJIOTUH;

e BOCNHUTaHHE YOSKICHHOCTU B BO3MOKHOCTH IMO3HAHUS 3aKOHOB IIPUPO/IbI, B HEOOXOIMMOCTH Pa3yMHOTO
HCMOJIb30BAHUS JOCTMIKEHHM HAyKHM M TEXHOJIOTMM Ui JaJbHEMILIErO Pa3BUTHS YEJIOBEYECKOIO
o0miecTBa, YBaXCHHS K TBOPIIAM HAayKd W TEXHUKH, OTHOIICHUS K (U3MKE KaK K DJIEMEHTY
00111€4eTI0BEYECKON KYIBTYPHI.

OcHOBHBIE 321241 JaHHOM paboueil mporpaMmel:

e cdopMHpOBaTh YMEHHS NPOBOJAUTH HAOMIONCHHUS NPUPOAHBIX SBICHHM, HCHOJIB30BATH IPOCTHIE
U3MEpHUTENbHbIE MPUOOPHI U U3yYeHUsT (PU3UYECKHUX SBJICHUN; MPUMEHATHh MOJTY4YCHHBIC 3HAHUS IS
OOBSICHEHUS] Pa3HOOOPA3HBIX MPUPOAHBIX SBJICHUN U MPOLECCOB, NMPUHLMUIOB IEHCTBUS BaXKHEHUIIMX
TEXHUYECKHUX YCTPOMUCTB, AJIs pelieHus] PU3MUECKUX 3ajad.

® HayuWuTh MCIOJb30BaTh I[IOJYYEHHbIE 3HAHUS M YMEHMs JUId DELIEHUS NPAKTUUYECKUX 3anad
IIOBCEHEBHOM  JKM3HH, obecriedeHnss ~ OE30MAaCHOCTH  CBOEW  JKM3HHM,  PallMOHAILHOTO
IIPUPOJOIIOIB30BAHUS U OXPaHbl OKPYXKAIOLIEN CPEIIbL.

B mporuecce peanuzanuu paboyeil mporpaMMbl peIialoTCsl HE TOJBKO 3aJadyd 0O0mIero (hu3n4ecKoro
00pa3oBaHMsl, HO U JOTIOJHUTEIbHBIEC HAPaBICHHBIC HA'
» DPa3BUTHE UHTEIUICKTA;
» HCIIOJIb30BaHKE JMYHOCTHBIX OCOOCHHOCTEH ydaIuxcs B mporecce o0yyeHus;
» (QopmupoBaHuE y ydamuxcs (PU3n4ecKoro oopasa OKpy>Karomero Mupa.
» (GopMUpOBaHHE 3I0pPOBbECOEpEraroluX 3HAHWH U CIOCOOOB OKa3aHWs TEPBOM  METUITMHCKON
(moBpaueOHOIT) TOMOIIIH.

JIMYHOCTHBIC, METAIPESAMETHEIC M MPEJIMETHRIC PE3YILTATLI OCBOCHHS OGD&SOB&TGHLHOﬁ IporpaMmabl




Jluynocmuvimu pesyromamamu 00yuenus guzuxe SBISIOTCA:

* copMHpPOBAaHHOCTh TO3HABATEIBHBIX HWHTEPECOB, HWHTEIICKTyallbHBIX M TBOPYECKHX CHOCOOHOCTEH
yYaImxcs;

* yOEKICHHOCTh B BO3MOXXHOCTH TIO3HAHUS TPUPOABI, B HEOOXOAMMOCTH Pa3yMHOTO HCIIOJIb30BAHMS
JOCTHKCHHUM HAYKU M TEXHOJIOTUN IS TabHEHIIEero pa3BUTHS YEIOBEYECKOTo OOIIECTBA, YBAXKEHHE K TBOPIIAM
HAYKHU ¥ TEXHUKH, OTHOIIEHUE K (PU3HKE KaK IJIEMEHTY OOIEeYeIOBEUeCKON KyIbTYPHI,

* CaMOCTOSITENTLHOCTh B MTPHOOPETEHUN HOBBIX 3HAHUI U TIPAKTHYECKUX YMEHUH;

* TOTOBHOCTbH K BBIOOPY KU3HEHHOTO ITyTH B COOTBETCTBHH C COOCTBEHHBIMH MHTEPECAMU U BO3MOKHOCTSIMH;

* MOTHBAIIUS 00Pa30BATENBHOM ASSITETLHOCTH IIKOJIHHUKOB HA OCHOBE JINYHOCTHO OPUEHTHPOBAHHOTO MOAXO0/3;
* (opMupOBaHHE IICHHOCTHBIX OTHOWIEHUH NPYr K APYTYy, YYHUTENIIO, aBTOpPaM OTKPBITHH M H300peTeHUI,
pe3ysbrataM o0ydeHUsI.

Memanpeomemuvimu pe3ynbmamamu 00yyeHus (huzuxe B OCHOBHOM IIKOJIE SBIISIOTCS:

* OBJQJCHUWE HABBIKAMHU CaMOCTOSITEJIBHOIO NPUOOPETEHHs HOBBIX 3HAHWN, OpraHu3aluM y4yeOHOU
NesITeIbHOCTH, TTOCTAHOBKY 1IeJIeH, TUIAaHUPOBAHUS, CAMOKOHTPOJIS U OLICHKH Pe3yJIbTaTOB CBOCH JeSITEIIbHOCTH,
YMEHUSIMU MPEABUIETH BO3ZMOXKHBIE Pe3yJIbTaThl CBOUX JCHCTBUIA;

* MOHMMAaHUE PA3NUYUN MEKITY UCXOIHBIMU (PaKTaMU M THIIOTE€3aMHU JJISI UX OOBSCHEHHUS, TEOPEeTUYECKUMHU
MOJICJIIMA M pealbHBIMH OOBEKTaMH, OBJIaJICHUE YHHBEPCAIbHBIMU YYEOHBIMU JEHCTBUAMHU Ha HpPUMEpax
TUIIOTE3 NIl OOBSCHEHHMS HW3BECTHBIX (PAKTOB M SKCHEPUMEHTAJIBHON MPOBEPKU BBIIBUTAEMBIX THIIOTE3,
pa3pabOTKu TEOPETUUECKUX MOJENIEN TPOLIECCOB WM SIBICHUH;

* (QopmupoBaHHME yMEHHMH BOCIPHHUMATh, MepepadaThiBaTh W NPEABABIATh HWH(POPMALMIO B CIOBECHOM,
00pa3HOi, CHMBOJIMYECKOH (opMax, aHaIM3MpPOBATh W TNepepadaTbiBaTh IOJYYEHHYIO HH(POpPMALUIO B
COOTBETCTBHUH C TIOCTABJIICHHBIMH 33/1a4aMH, BBIJICISATH OCHOBHOE COJIEpKaHNE MPOYUTAHHOTO TEKCTA, HAXOIUTh
B HEM OTBETHI Ha IOCTaBJIEHHBIE BOIIPOCHI M U3JIaraTh €ro;

* mpuoOpeTeHHe OIbITa CaMOCTOATEIBHOTO IOMCKA, aHaju3a M oTOopa MH(OPMALMU C HUCIOJIb30BaHUEM
Pa3IUYHBIX HCTOYHUKOB M HOBBIX HH()OPMAIIMOHHBIX TEXHOJOTHH /Ul pelIeHHUs IO3HABATEIbHBIX 3a/1aY;

* pa3BUTHE MOHOJIOTMYECKOW M IHAJOTHMYECKOW pPE4YH, yYMEHHUS BBIpaKaTb CBOM MBICIM W CIIOCOOHOCTHU
BBICITYIINBAaTh COOECEAHMKA, NMOHMMATh €ro TOUYKY 3pEHMs, NMPHU3HABaTh MPaABO JAPYroro yeiloBeKa Ha WHOE
MHEHHE;

* OCBOCHHE ITPHEMOB JICHCTBHIA B HECTAHAAPTHBIX CUTYAIUAX, OBJIaICHUE IBPUCTUIECKUMHU METOIaMH PEILICHHS
npooiiem;

* ¢popMHupOBaHUE YMEHHI pabOTaTh B IPYIIIE C BHIMOJIHEHUEM Pa3IMYHBIX COLMATBHBIX POJICH, IPEICTABIATh U
OTCTaMBaTh CBOU B3IJISAJIBI U YOCXKICHUS, BECTH IUCKYCCHIO.

Obwumu npeomemuvimu pe3yromamamu 00yuenus ¢huzuxe B OCHOBHOM IIKOJIE SBIISIOTCS:

* 3HaHUS O MPUPOJIE BAKHEUIINX (PU3MUECKUX SIBICHUHI OKPY’KAIOIIETO MUPA U IOHUMAaHUE CMBICTA (PH3UIECKUX
3aKOHOB, PACKPHIBAIOLINX CBA3b U3yUEHHBIX SIBJICHUH;

* YMEHHS TMOJb30BATHCS METOJAaMHM HAYYHOTO HCCIIEAOBaHMS SIBICHHHA MPUPObI, MPOBOAUTH HAOIIONCHHS,
IUTAHUPOBATH U BBITIOIHATH 3KCIIEPUMEHTHI, 00pabaThIBaTh Pe3yabTaThl H3MEPEHH, IPECTABIATh PE3yIbTaThl
M3MEpEeHU ¢ ToMolIblo Tabmiui, rpadukoB u GopMyl, 0OHAPYKMBATh 3aBUCHMOCTH MEXIY (HU3HUECKUMHU
BEJIMYMHAMH, OOBSCHATH IMOJyYEHHBIC PE3yJbTaThl M JIENaTh BHIBOJBI, OICHWBATh I'PAHMIIbI MOTPEIIHOCTEH
pe3yabTaTOB U3MEPEHHU;

* YMEHHUS MPUMEHATh TEOPETUYECKUE 3HaHUSA NO (pU3MKe Ha MpaKTHKE, pemarh (Qu3nyeckue 3aJaud Ha
IIPUMEHEHHE [TOJTYYEHHbBIX 3HAHUH;

* YMEHHUS U HABBIKUM NPUMEHSTH IMOJyYEHHBbIC 3HAHUS Ui OOBSCHEHMS NPHHIMIOB JCHCTBHUS Ba)KHEHIINX
TEXHUYECKUX YCTPOWCTB, PEUICHUs MPAKTUUYECKUX 33a/a4 MOBCEIHEBHOM XHU3HH, oOecrieueHus: 0€30macHOCTH
CBOEH JKM3HHM, PAllMOHAIILHOTO IIPUPOIONOIB30BAaHUS U OXPaHbl OKPYXKAIOLIEH cpeapl,

* opmupoBanue yOexIeHHsI B 3aKOHOMEPHOM CBSA3HM U MO3HABAEMOCTH SIBICHUM MPUPOABI, B OOBEKTHBHOCTH
Hay4HOI'0 3HaHHUs, B BBICOKOU LIEHHOCTH HAyKU B PA3BUTUU MATEPUAIILHON U 1yXOBHOU KYJIBTYPBI JIFOACH;

* pa3BUTHE TEOPETHUECKOTO MBIIIJICHHUSI Ha OCHOBE (POPMUPOBAHUS YMEHUI yCTaHABIMBATh (DAKTHI, pa3nuyarhb
OPUYMHBI W CJIEACTBHSA, CTPOUTh MOJAETH M BBIIBUTATh THIOTE3bl, OTHICKMBATh M (POPMYIHPOBATH
JI0Ka3aTeNIbCTBA BBIABHUHYTHIX TUIIOTE3, BBIBOAUTH U3 AKCIIEPHUMEHTAIBHBIX (DAKTOB U TEOPETHUECKUX MOJeNei
(bu3nYecKre 3aKOHBI;



* KOMMYHHMKAaTHBHBIE YMEHUS JIOKJIAJbIBATh O Pe3yibTaTax CBOETO MCCIEI0BaHMs, yYaCTBOBATh B IUCKYCCHUH,
KpaTko M TOYHO OTBEYATh Ha BONIPOCHI, HCIOIB30BATh CIPABOYHYIO JUTEPATypy M Jpyrue HCTOUYHUKHU
uHpOpMaIINH.

Yacmuvimu npeomemHulMU pe3yibmamamu 00yyenus ¢uzuxe B OCHOBHOHM IIKOJIE, HA KOTOPBIX OCHOBBIBAIOTCS
OO0IIIHe Pe3yNIbTAThI, SBIISIOTCS:

* TIOHMMaHHE U CIOCOOHOCTh OOBSICHATH Takue (PU3MYECKHe SBJICHUSA, KaK CBOOOJHOE TMAaJICHHE TeT,
aTMoc(epHOE [aBJeHUE, IUIaBaHUE Tel, MUQQy3us, OonplIas CKUMAEMOCTb Ta30B, Majuas CXKUMAEMOCTb
KUJKOCTEN U TBEPIBIX TEN,

* YMEHHUS H3MEPSTh PACCTOSHUE, TPOMEKYTOK BPEMEHH, CKOPOCTh, MacCy, CHIy, padOTy CHIIbI, MOIIHOCTb,
KHHETUYECKYIO SHEPTUIO, MOTECHIIMAIbHYIO YJHEPTHIO, TEMIIEPATYPY;

* BIAJICHUE DJKCIICPUMEHTAIBHBIMU METOJaMH HCCICIOBAaHUS B IIPOIECCE CAMOCTOSTEIHLHOTO H3YUYCHUS
3aBUCHUMOCTH MPONJACHHOTO MYTH OT BPEMEHH, YAJIMHEHHUS TPY>KHHBI OT MPUII0KEHHON CHJIBI, CHIIBI TSXKECTH OT
MaccChl Teja, CUJIbl TPEHUS CKOJBKECHHS OT IUIOIIAIN COMPHUKOCHOBEHUS TEJ U CHIIBI HOPMAIBHOTO JaBJICHHUS,
cuiibl Apxumena oT 00beMa BEITECHEHHOU BOJIBI,

* IOHUMAHHUE CMBICJIa OCHOBHBIX (PM3NYECKUX 3aKOHOB ¥ YMEHHUE MPUMEHSITh UX Ha IPAKTUKE. 3aKOHbI [lackais
u Apxumena,

* MOHMMAaHKE IPUHIIUIIOB ICHCTBUS MAIINH, MPUOOPOB M TEXHUIECKUX YCTPOUCTB, C KOTOPHIMHU KK b YEITOBEK
MOCTOSIHHO BCTPEYAETCS B TMOBCEAHEBHOW JKH3HH, M CIIOCOOOB oOecmeueHus: O€30MacHOCTH TPH KX
HCIIOJIb30BaHUU,

* OBJIaJICHUE PA3HOOOPA3HBIMU CIIOCOOAMU BBHITIONHEHUS PACUETOB ISl HAXO0XK/ICHUSI HEM3BECTHOW BETMYHMHEI B
COOTBETCTBHUU C YCJIOBUSMHU MTOCTABIEHHOW 3a/1a4l HA OCHOBAHWH HMCIIOIH30BaHUS 3aKOHOB (DH3UKY;

* YMEHHE HCIOJIb30BaTh MOJYYCHHBIC 3HAHUS, YMCHUS U HABBIKM B TOBCEJIHEBHOW XHM3HH (OBIT, SKOJIOTHS,
OXpaHa 3I0pOBbSI, OXpaHa OKPYKAIOIICH Cpe/Ibl, TEXHUKA OS30MaCHOCTH H JP.).

Ocobennocmu opeanusayuu yuebHo2o npoyecca no npeomemy

Pabouast mporpamMmMa coctapiieHa Ha ocHOBe DeiepaabHOr0 KOMIIOHEHTA TOCYJapCTBEHHOTO CTaHAapTa 00IIero
oOpa3zoBanus, aBTOpckod nporpamMbl E.M.I'yrHuk, A.B. Ilepenukun u3 cOophHuka “llporpamMmser ams
o0meoOpazoBaTebHbIX yupexaeHuid. dusnka. Actponomus. 7 — 11 k. / coct. B.A. Koposus, B.A. Opios. —
M.: Ipoda, 2010. Ilpu peanuzanuu pabodeil mporpaMMbl UCTIONb3yeTCsl yueOHUK «Du3nka 7 KJ1acc» aBTOPOB
[eppimkun A. B, I'yrauk E. M., Bxomsaumii B DenepaibHblii NepeueHb YUEOHUKOB, YTBEPIKICHHBIN
MunuctepcTBOM 00pa3oBaHus U Hayku PO.

CornacHo y4eOHOMY IUTaHy pabodasi mporpaMma paccuntana Ha 70 4acoB B roj, 2 4aca B Heaelnmto (0a30BbIid
YPOBEHb O0yUCHUSI).

OcHoBHas ¢opma opraHu3anuyu 00pa3zoBaTENLHOTO MPOLEcca — KIACCHO-ypoUHas cuctema. OCOOSHHO BaKHOE
3HAYCHHWE B NPENOJAaBAaHMM (U3UKA HMMEET IIKOJbHBIM (U3NYECKUH SKCIIEPUMEHT, B KOTOPBIH BXOJIST
J€MOHCTPAIIMOHHBIN 3KCIIEPUMEHT M CaMOCTOSATENIbHBIE JaOopaTOpHble padOThl yYalMxcsi. OTH METOMAbI
COOTBETCTBYIOT OCOOCHHOCTSIM (PH3MUECKOM HAYKH.

[Tporpamma nmpeaycMaTpuBaeT MPOBEACHUE CIEAYIOIUX TUIIOB YPOKOB!
|. Ypok n3ydeHust HOBOro MaTepuana

I. Ypok coBepiieHCTBOBaHUS 3HAHUM, YMEHUI 1 HABBIKOB

Il. Ypok 0600mieHus 1 cucTeMaTu3auy 3HaHu|

IV. Ypoxk xoHTpOIIA

V. KoMOMHMPOBAaHHBIN yPOK

Y4eOHO-METOIMYECKUI KOMIIJICKC:

MNe n\n Asmopur, Hazeanue yuebnozo uzoanus o0 H30amenvcmeo
cocmasumenu U30aHusl
1. A.B. Ilepbimkun dusuka 7knace (yu4eOHUK) 2009 Mockaa, JIpoda
2. B.U. Jlykamuk C6opHuk 3a1au o ¢usuke’-9 xnacc 2009 Mockaa,
[Ipocsemienune
3 Bonkxos B.A., YHHBepcallbHbIe TOYPOYHBIE Pa3pabOTKU 2010 Mocksa, BAKO

[Monstackuii C.E. o ¢u3uke 7 Kiace



KoHTponbpHBIE U CAMOCTOSTETLHBIC
paboThl o ¢usmke 7 Ki1acc
5. Yebotapena A.B. Tectol o husmke 7 Kmacc 2009 MockBa, Dk3amMeH

4, I'pomuer O.1. 2010 MockBa, Dx3amMeH

JlaHHBIA y4eOHO-METOJMYECKUI KOMIUIEKC pealu3yeT 3a/Jady KOHLEHTPHUYECKOTO IPHHIUINA MOCTPOSHHS
y4eOHOro Marepuana, KOTOPBIA OTpaXkaeT UAei0 (pOPMUPOBAHUS LEIOCTHOTO IMPEACTaBICHUS O (PU3NIECKON
KapTUHE MHUpa

Dopmuvl u cpedcmea KOHmpOons

OcHOBHBIE BU/IbI IPOBEPKHU 3HAHUN — MeKYWds U UMo2o8as.

Texymas mpoBepka MPOBOJUTCA CHCTEMAaTHMYECKH U3 YPOKa B YpOK, @ MTOrOBas — MO 3aBEPUICHUU TEMBI
(pa3nmena), kypca 7 kiacca.

OCHOBHBIMH METOJIaMHU TPOBEPKH 3HAHMNA M yMEHHUI ydammxcsi B 7 KJacce SBJSIIOTCS YCTHBIA OIPOC,
MUCbMEHHBIE U JTAOOpaTOPHBIE PaOOTHI.

[TucbMeHHast MpoBepKa OCYIIECTBISIETCS B BUE (PU3NUECKUX TUKTAHTOB, TECTOB, KOHTPOJIBHBIX, JJA0OPATOPHBIX
U CaMOCTOSITEJIbHBIX paboT.

D¢ (heKTUBHBIM CPEICTBOM IMPOBEPKH 3HAHUN y4allUXcs CIYXKHUT KoMmmbioTep. C MOMOIIBIO HEro JIETKO
BBITIOJIHATH U IPOBEPSITH AIEKTPOHHBIE TECTHI IO PA3HBIM TEMaM.

Tpebosanus K yposHI0 NOO2OMOBKU Y4aAUWUXCS

Yd4eHuK JomkeH 3HATL/IIOHUMATE.

* cmvicn noHamuil: GU3MUECKOE sIBICHNEe, GU3NIECKUI 3aKOH, B3aUMO/ICHCTBUE, HHEPIIUS,

* cMblC QuuYecKux GeiuyuH:  TyTh, CKOPOCTh, CHia, padoTa, MOIIHOCTh, KWHETHYECKas SHEeprus,
MOTEHIIUATFHAS DPHEPTHSI;

* cmulcn usuueckux 3akonos: 3akona Ilackans, Apxumena

Y4YeHUK J0IKEH YMETh.

o ONUCHLIBAMDb U 0OBACHAMb PU3UUECKUe A6/IeHUs. PABHOMEPHOE MPSIMOJIIMHEHHOE IBIYKEHUE, HEPAaBHOMEPHOE
MPSMOJIMHEHHOE IBIKEHUE, TPUMEHATH OCHOBHEIE mosiockeHuss MKT st o0bsicaenus nuddysuu, pazmuams
MEX/Ty arperaTHbIMU COCTOSTHUSIMU BEIIECTBA,

* ucnonv308ams uzuyeckue npubopsvl U UMepUmMeIbHvle UHCMPYMEHmbl OJis U3MepeHUss PUULECKUX BETUUUH

pacCTOsIHUS, TPOMEKYTKA BPEMEHH, CUJIBI;

* 8bIpadicams pe3yIbmamsl UsMepeHull U paciemos 8 eOuruyax MesxicoyHapoOHoU cucmemsl;

* NPUBOOUMb NPUMEPbL NPAKMUYECKO20 UCNONIb308AHUS PUULECKUX 3HAHUL O SIBJICHUSIX;

* pewams 3a0a4u HA NPUMEHeHUe U3YUeHHbIX QU3UYECKUX 3aKOHOE,

* ocywecmenams  CaMOCMOSMENbHbIL  NOUCK — UHGOpMayuu  €CTECTBEHHOHAYYHOTO  COJCpPXKAHUS C

UCITIOJIb30BAHNUEM PA3JIMYHBIX UCTOYHUKOB (YYCOHBIX TEKCTOB, CIIPABOYHBIX M HAYYHO-TIOMYJISIPHBIX U3aHUH,

KOMITBIOTEPHBIX 0a3 JMaHHBIX, pecypcoB MHTepHera), ee 00pabOTKy ¥ MpeICTaBICHHE B pPa3HbIX (opmax

(coBecHO, MaTeMaTHYECKMX CMMBOJIOB, PUCYHKOB);

s UCNONB308aMb NPUOOPEmMeHHble 3HAHUS U YMEeHUS 8 NPAKMUYeCKOU OesmelbHOCMU U NO8CEOHEeGHOU
JicuzHu 015 ooecniedeHrs 0€30IaCHOCTH B

MPOILIECCE UCIIOTB30BAHUS TPAHCIIOPTHBIX CPEJCTB, KOHTPOJS 32 UCIIPABHOCTHIO BOAOIPOBOA, CAHTEXHUKHI

Y Ta30BBIX MPUOOPOB B KBAPTUPE, PAIIOHATBHOT'O IPUMEHEHUS TPOCTHIX MEXaHU3MOB.

AHHOTANUs K padoyeii mporpamme no pusuke 1jas 8-X KIaccoB



Yuureas ¢pusuku: Tapxanosa E.B.

Mecto V‘I66HOFO opeamMcETa B 06Da30BaHI/II/I

dusnka Kak HayKa BHOCHUT OCOOBIN BKJaJ B pelIeHHe OOHIMX 3a1ad oO0pa3oBaHMs U BOCHHTAHHS
JIMYHOCTH, NTOCKOJIbKY CHCTEMa 3HAaHUH O SBJICHUAX MIPUPOJIBI, O CBOMCTBAX MPOCTPAHCTBA M BPEMEHH, BEIIECTBA
U 1mons (GOPMHPYIOT MHUPOBO33PEHHE INKOJIBHUKOB. 3yueHne MaHHOTO Kypca JOJDKHO CIOCOOCTBOBAThH
Pa3BUTHIO MBIIUICHHUS YYAIMXCsl, MOBBIIIATh UX UHTEPEC K MPEIMETY, TOTOBUTH K YIITyOJIEHHOMY BOCIPUSATHIO
MaTepHasa Ha CIeIyIOLe CTyleH! 00ydeHusl.

3Hanue (U3MYECKUX 3aKOHOB HEOOXOIMMO [UId H3y4YeHHS XHUMHUH, Ouonoruu, (usndeckoi
reorpadumn, Texuonoruu, ObXK.

Ilenmm u 3a1a9M U3YUECHHUS V‘I66HOFO opeamMeTa

OcHoBHbIMU UenaAMU u3yHenus Kypca pusuxu 6 8 Kiacce a610mMcs:
© 0CB0€HUe 3HAHUL O TETIJIOBBIX, AMEKTPUIECKIX, MATHUTHBIX U CBETOBBIX SIBIICHUSX, YJIEKTPOMATHUTHBIX
BOJIHAX; BEIMUMHAX, XapaKTEPU3YIOIINX ITH SBIICHUS, 3aKOHAX, KOTOPBIM OHU TOJYHHSIOTCS; METOAAaX
HAY4YHOTO TIO3HAHUS TPUPOABI 1 POPMUPOBAHUE HA ITOW OCHOBE MPEJICTABICHUN O PU3NIECKON KapTHHE MUPA,
- 08/1a0eHUe YMeHUAMY TIPOBOUTH HAOTIOACHHUS IPUPOIHBIX SBICHUHN, OMUCHIBATH U 0000IIATh PE3YIbTATHI
HAOIIOICHUH, KCTIOIB30BaTh MPOCTHIE H3MEPUTETbHBIC TPHUOOPHI [ H3yUeHUsT GU3NICCKUX SBICHUMH,
MIPEJICTABIATH Pe3yIbTaThl HAOTIOACHUN WU U3MEPEHUH C MMOMOIIBI0 Ta0JIHUIl, TPA(UKOB U BBISBISATH Ha 3TON
OCHOBE YMITUPHUYECKUE 3aBUCUMOCTH; MPUMEHSTH MMOJIYYCHHBIE 3HAHUS JIs1 OOBSICHEHHS pa3HOOOPa3HBIX
MPUPOJIHBIX SBICHUH U MPOILIECCOB, MPUHITUIIOB ISHCTBHS BAXKHEUIITNX TEXHUUECKUX YCTPOUCTB, [T PEIICHUS
bu3nyuecKuX 3a/1ay,
© pazsumue TIO3HABATEILHBIX UHTEPECOB, MHTEIIEKTYyaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH,
CaMOCTOSITEILHOCTH B MMPUOOPETEHNH HOBBIX 3HAHH MPU pelieHnH (PU3NIEeCKUX 3a7a4 U BBITOJHEHUN
AKCMIEPUMEHTAIILHBIX UCCIICOBAHMIA C UCTIONH30BAaHUEM HH(POPMAIIMOHHBIX TEXHOJIOTUH;
- gocnumanue yOeKIEHHOCTH B BO3MOKHOCTH ITO3HAHUS TIPUPOIbI, B HEOOXOIMMOCTH Pa3yMHOTO
WCIIOJIb30BAHUS JOCTHKEHUI HAYKU U TEXHOJOTUH TSl JabHEHIIero pa3BUTHs YeI0OBEYECKOro 00IecTBa,
YBa)KCHHSI K TBOPIIAM HAYKH U TEXHUKHU; OTHOIICHHS K PU3UKE KaK K JIEMEHTY OOIIEeUeI0OBEUeCKO KYIbTYPHI;
© NPUMeHeHUe NOJIYYEHHbIX 3HAHUN U YMeHUll ISl PEIICHUS MTPAKTUIEeCKUX 3a7a9 MOBCETHEBHOM JKU3HHU, JUIS
obecrieueHus: 0€30MaCHOCTH CBOSH KH3HH, PAIIMOHATIFHOTO MTPUPOIONOIB30BAHUS U OXPAHBI OKPYIKAIOIIEH
CpE/IBl.

OcHogHbiMu 3a0auamu usyverus Kypca usuxu 8 8 kiacce s610mcs.
- pazsumue mvluiienuss yaamuxcs, GopMupoBaHue YMEHUI caMOCTOSTEIBHO npuobpemams u npUMeHsms
3HAHUs, HAOIO0AMb U OOBACHAMY huU3UYEcKUe A6TEHU,
- 081a0eHUe WKOIbHUKAMU 3HAHUAMU O ITTUPOKUX BO3MOXKHOCTSX MPUMEHEHUsT (U3HUECKUX 3aKOHOB B
MIPAKTUYECKOHN JAESITENIFHOCTH YEJIOBEKA C IENIbI0 PEIICHUS SKOJIOTHUECKHUX TPOOIIeM.

JIMYHOCTHBIC, METAIPESAMETHLIC M IPESAMETHBIC PE3YIbTAThI OCBOCHHS OGD&SOB&TGHLHOﬁ IporpaMmsal

Jluynocmuvimu pesyromamamu 00yuenus gusuxe SBISIOTCA:



*Cc()OPMHPOBAHHOCTH TIO3HABATEIILHBIX UHTEPECOB, MHTEUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
y4aIuxcs;

*yOEKJICHHOCTb B BO3MOXXHOCTH [TO3HAHUS IPUPOBI, B HEOOXOAUMOCTH Pa3yMHOT'O HCIIOJIb30BAHHS
JTOCTIDKEHUHM HAyKH U TEXHOJIOTHA JUIs JaJbHEHUIIEero pa3BUTHS 4eJI0BEYECKOTr0 O0IIECTBa, yBaKEHHE K
TBOpLIAM HAyKH M TEXHUKH, OTHOIICHUE K (PU3HKE KaK 3JIE€MEHTY 00IIeYeI0OBeYeCKON KYJIbTYPHI;
*CaMOCTOSITENIFHOCTh B IPHOOPETEHUN HOBBIX 3HAHUH U MPAKTUUYECKUX YMEHUH,;

*TOTOBHOCTH K BBIOOPY )KM3HEHHOTO ITyTH B COOTBETCTBUU C COOCTBEHHBIMU HHTEPECAMH U BO3MOXHOCTSIMHU;
*MOTHUBAIHSI 00Pa30BaATEIBbHON AEATEIHHOCTH IIKOJIBHUKOB HA OCHOBE JIMYHOCTHO OPUEHTUPOBAHHOTO
M0JIX0/1a;

*(opMHpOBaHHE [ICHHOCTHBIX OTHOIICHUH JIPYT K APYTY, YUUTEIIO, aBTOPaM OTKPBITHI U H300peTeHUH,
pe3ysbrataM 00ydeHHsI.

Memanpeomemuvimu pe3ynbmamamu 00yyeHus (huzuxe B OCHOBHOM IIKOJIE SBIISIOTCS:

*OBJIa/ICHUE HaBBIKAMH CaMOCTOATEIBHOTO MPUOOPETEHHUSI HOBBIX 3HAHUM, OpraHu3auy yaeOHou
JesITeIbHOCTH, TOCTAHOBKH IIeJIeH, TUIaHUPOBAHMS, CAMOKOHTPOJIS U OLIEHKU PE3yJIbTaTOB CBOCH
NesITeIbHOCTH, YMEHUSIMH MTPEIBUICTh BO3MOKHbIE PE3yJIbTaThl CBOMX JCHCTBHIA;

*TIOHMMaHKE Pa3INIHI MEXKLy UCXOTHBIMU (PaKTaMH U TUTIOTE3aMU JUTS UX OOBSCHEHUS, TEOPETHYCCKUMH
MOJICTISIMH U peajIbHBIMU O0bEKTaMH, OBJIAICHHE YHHUBEPCAIbHBIMU Y4EOHBIMU JACHCTBUSIMH Ha IIpUMepax
TUITOTE3 JUIsl OOBSICHEHUS M3BECTHBIX (DAaKTOB M IKCIIEPHUMEHTAIbHOM MTPOBEPKH BBIIBUTAEMbIX TUIIOTES,
pa3pabOTKU TEOPETUUECKUX MOJENIEN TPOLIECCOB WM SIBICHUH;

*(hopMUpOBaHKE YMEHUI BOCIIPUHIUMATH, IepepadaThIBaTh M MPEIbSBIATH HHPOPMAIHIO B CIIOBECHOH,
00pa3Hoii, CUMBOJIUECKON (hopMax, aHATM3UPOBATh U MepepadbaThIBATh MOIYYEHHYIO HH(OPMAIIHIO B
COOTBETCTBHUH C MTOCTABJICHHBIMH 33/1a4aMH, BBIJIEIISATH OCHOBHOE COJIEpKaHHE TPOUUTAHHOTO TEKCTA,
HaXOJIUTh B HEM OTBETHI Ha MMOCTABJICHHBIE BOMPOCHI U M3J1arath €ro;

*TIprOOPETEHHE OTBITa CAMOCTOSATEIBHOTO MOKUCKA, aHaJIM3a U 0TOOpa MH(POPMALIUHU C UCTIOIB30BaHUEM
pa3IUYHBIX UCTOYHMKOB ¥ HOBBIX HH()OPMAIIMOHHBIX TEXHOJIOTHH ISl peIlICHHs TI03HABATEILHBIX 33/1a4;
*pa3BUTHE MOHOJOTHYECKON M THAIIOTUYECKOI peun, yMEHHs BEIpakaTh CBOM MBICIIU M CIIOCOOHOCTH
BBICITYIIMBATh cOOECeTHIKA, TOHUMATh €r0 TOYKY 3peHHUs, IPU3HABATh MPABO JAPYroro 4eIoBeKa Ha HHOEe
MHEHHE;

*O0CBOCHHE MPUEMOB JICUCTBUI B HECTAHJAPTHBIX CUTYAIMSIX, OBJIa/ICHHE SBPUCTUUYECCKUMHU METOIaMH PEILICHUS
npooiiem;

*()opMUpOBaHKE YMEHUI1 pabOTaTh B IPYIIIE C BBIIOJIHEHHEM Pa3IMYHBIX COLMAIBHBIX POJICH, IPEICTABIATh U
OTCTaMBaTh CBOU B3IJIAJIBI U YOCKICHUS, BECTH IUCKYCCHIO.

Obwumu npeomemuvimu pe3yromamamu 00yuenus ¢huzuxe B OCHOBHOM IIIKOJIE SBIISIOTCS:

*3HAHUS O MPHUPOJIE BAXKHEHIINX (PU3MUYECKUX SIBIICHUH OKPYXKAIOIEro MUpa ¥ IOHUMaHHUE CMBICIIA
(U3NUECKUX 3aKOHOB, PACKPBHIBAIOIINX CBSA3b U3YUYECHHBIX SBJICHHIA;

*YMEHHUS M0JIb30BATHCSI METOJAMU HAYYHOT'O MCCIIEOBAHUS SBICHUHN MPUPOJIBI, TIPOBOIUTH HAOIIOACHUS,
TUIAHUPOBATh U BBITIOJHATH SKCIICPUMEHTHI, 00pabaThIBaTh PE3yJIbTaThl U3MEPEHUH, IPEACTABIISATH PE3YJIbTAThI

M3MEPEHUH C MOMOIIIbIO TabHIl, TpaduKoB U GopMyI1, 0OHAPYKUBATH 3aBHCUMOCTH MEXKIY (PU3NUECCKUMHU



BEJIMYMHAMHU, OOBSICHATH IOJIy4E€HHBIE PE3yJIbTAThl U JIeNIaTh BHIBO/IbI, OLEHUBATH TPAHULIBI TOTPEITHOCTEH
pe3yabTaTOB U3MEPEHHU;

*yYMEHUS IPUMEHATh TEOPETHUECKUE 3HAHUA 10 (PU3MKE Ha MPAKTUKE, pemarh GU3nYecKue 3a1auu Ha
IIPUMEHEHHUE IT0JTyYECHHBIX 3HAHUM;

*YMEHUS U HAaBBIKU IPUMEHSTD MOJTyUYCHHBIE 3HAHUS JJIs1 00bSICHEHHUS IPUHIUIIOB ACUCTBUS BaKHEHITHX
TEXHUYECKHUX YCTPOMCTB, pEIICHUs MPAKTUUECKUX 3a7a4y TTOBCEAHEBHOM KHU3HH, oOecTiedeHns Oe3011acCHOCTH
CBOEH KU3HH, PALMOHAILHOIO IIPUPOIOII0JIB30BAHUS U OXPaHbl OKPYKAIOLIEN CPENBbI;

*¢opmMHpoBaHNE YOSIKICHUS B 3aKOHOMEPHOW CBS3U M MTO3HABAEMOCTH SIBJICHUI MPUPOJIBI, B OOBEKTUBHOCTH
Hay4HOI'0 3HaHHUs, B BBICOKOM LIEHHOCTH HAyKU B PA3BUTUH MATEPUAIILHON U 1YXOBHOU KYJIBTYPBI JIFOACH;
*pa3BUTHE TEOPETHUECKOTO MBILIUICHHUS Ha OCHOBE ()OPMHUPOBAHMS YMEHUH YCTaHABIUBATh (DAKThl, Pa3IU4aTh
IPUYHMHBI U CIEJCTBUS, CTPOUTH MOJEIH U BBIJIBUTATh THIIOTE3b], OTHICKMBATh U (POPMYIUPOBATH
JI0Ka3aTeNIbCTBA BBIIBUHYTHIX TUIIOTE3, BHIBOJIUTH U3 SKCIIEPUMEHTAIBHBIX (DAKTOB U TEOPETUUECKUX MOJIENIeH
(bu3nYeCcKre 3aKOHBI;

*KOMMYHHKATUBHBIEC YMEHUS JOKJIAAbIBATh O pe3yJIbTaTaX CBOECTO UCCIIEIOBAHNUs, y4aCTBOBATh B JUCKYCCHUH,
KpPaTKO U TOYHO OTBEYAaTh HAa BOIPOCHI, UCIIOIb30BaTh CIIPABOYHYIO JIMTEPATYPY U APYIHMEe UCTOYHUKU
uHpOpMAIIHH.

YacmHuvimu npeomMemusiMu pe3yiomamamu 00yyenus ¢usuxke B OCHOBHOI HIKOJI€, HA KOTOPBIX OCHOBBIBAIOTCS
o0I1Ire pe3ybTaThl, SIBISIOTCS:

*TIOHUMAHHE U CIIOCOOHOCTH OOBSICHATD TaKHe (PU3NUECKUE SBJICHUS, KaK IMPOLIECCHl HCIIAPEHHUS U TUIABICHHS
BEILECTBA, OXJIAKICHUE XKUAKOCTH IIPU UCIIAPEHUHN, U3MEHEHUE BHYTPEHHEN SJHEPIUU TeJIa B pe3yJIbTaTe
TEeIuIoNnepeiayn Wik paboThl BHEIIHUX CHUJI,

JJIEKTPU3aLUs TeJl, HArPEBaHUE IIPOBOJHUKOB JJICKTPUUECKUM TOKOM, OTPaKEHUE U IPEIOMIICHUE CBETa
*yMEHUS U3MEPATh TEMIIEPATYPY, KOJIUYECTBO TEILIOTHI, YACIBbHYIO TEINIOEMKOCTh BEIIECTBA, YACIBHYIO
TEILIOTY ILIABJICHUS BEIECTBA, BIIAYKHOCTh BO3/lyXa, CUILY JICKTPUYECKOT0O TOKA, DJIEKTPUYECKOE HAIIPSKEHUE,
AIIEKTPUYECKHIA 3apsil, HIEKTPUYECKOE CONPOTUBIICHHE, (DOKYCHOE PACCTOSHUE COOMPAIOIIEH JTMH3HI,
ONTUYECKYIO CUILY JIUH3HI;

*BJIAJICHUE KCIIEPUMEHTAIbHBIMU METOJAMH UCCIIEOBAHUS B IIPOLIECCE CAMOCTOSATEIBHOIO U3YYEHUS CUJIbI
TOKA Ha Y4aCTKe LEMU OT 3JIEKTPUYECKOI0 HAMPSKEHUs, SJIEKTPUYECKOT 0 COIIPOTUBIICHUS IIPOBOJIHMKA OT €TI0
JUIMHBI, IUIOIIAU IIOIIEPEYHOr0 CEYCHMs U MaTepHalla, yria OTpaXKeHus OT yIUIa ITaJICHUs CBETA;

*TIOHUMaHHE CMBICJIa OCHOBHBIX (PU3NYECKUX 3aKOHOB M YMEHHUE MPUMEHSATH X Ha MPAKTHKE:

3aKOH COXpaHEHMsI SHEPIUH, 3aKOH COXPAaHEHUS AIEKTPUUECKOIo 3apsaa, 3akoH OMa JJis yJacTKa LENH, 3aKOH
Jxoyns—JleHua,

*TIOHUMaHHE MPUHIIUIIOB IEHCTBHS MAIIKH, TPHOOPOB U TEXHUYECKUX YCTPOUCTB, C KOTOPBIMU KaXIbIi
YeJIOBEK IMOCTOSTHHO BCTPEUACTCs B MOBCETHEBHOM KU3HH, U CIIOCOOOB oOecrieueHHs 6€301MacHOCTH MPH UX
UCIIOJIb30BAHNH;

*OBJIa/ICHUE Pa3HOOOPa3HBIMHU CIIOCOOAMU BBIMTOJHEHUS PACYETOB JJIs1 HAX0XK/ICHHSI HEM3BECTHON BEJIMUMHBI B

COOTBCTCTBUH C YCIIOBUAMHA MMOCTABJICHHOM 3aJa4d Ha OCHOBaHHUHU HUCIIOJb30BaHUS 3aKOHOB (bPI3I/IKI/I,



*YMCHHUC UCIIOJIb30BATh MOJYUCHHBIC 3HAaHW A, YMCHHUA U HABBIKU B HOBCG,[[HGBHOf/'I KHU3HHU (GBIT, 3KOJIOT' U4,

OXpaHa 3I0pOBbSI, OXpaHa OKPYKAIOIICH CPe/Ibl, TEXHUKA OE30MaCHOCTH H JP.).

Ocobennocmu opzanuzayuu y4ebHo20 npoyecca no npeomemy

Pabouass mporpamma coctaBieHa Ha ocHOBe DeepaibHOr0 KOMIIOHEHTa rOCy 1apCTBEHHOTO CTaH1apTa
obero obpazoBanus, aBTopckoit nporpamMel  E.M.I'yTHuK, A.B. Ileppimkun u3 coopuuka "IIporpammsl ams
o0meoOpazoBaTebHbIX yupexaeHuid. dusnka. Actponomus. 7 — 11 k. / coct. B.A. Koposus, B.A. Opios. —
M.: [Ipoda, 2010.
[Tpu peanuzanuu paboueil mporpamMMbl Ucrionb3yercs yueOHuk «Pusnka 8 kinace» aBTopoB [lepeimkun A. B,
I'yrauk E. M., Bxogsumii B @enepaibHblil epedyeHb y4eOHUKOB, yTBEP)KACHHbI MUHUCTEPCTBOM 00pa30BaHUs
u Hayku PO.

CornacHo 6a3ucHoMy yueOHOMY IUIaHy paboyast mporpamMMa paccunrana Ha 70 yacoB B roj, 2 yaca B
HEJIENIO.

OcHoBHast popma opraHuzai 00pa3zoBaTENIBHOTO MPOIECCa — KIIACCHO-YPOUYHasi CUCTEMA.

Oco0eHHO Ba)KHOE 3HAUCHHE B MIPENOIaBaHIH (PU3UKH UMEET IIKOJIbHbIN (pU3NUecKuii SKCIepuMeHT, B
KOTOPBII BXOJAT IEMOHCTPALMOHHBIN SKCIIEPUMEHT M CAMOCTOSATEIbHbIE TJa00paTOpHbIE pabOThHI yUaIHXCs.
OTH METOJIbl COOTBETCTBYIOT OCOOCHHOCTSAM (DPM3NUECKOM HAYKH.

IIporpamMma npexycMaTpuBaeT IpOBEACHHUE CIAEAYIONINX TUIIOB YPOKOB:
|. Ypoxk u3zydeHnus HoOBoro Marepuasa
I. Ypok coBepiieHCTBOBaHUS 3HAHUM, YMEHUI U HABBIKOB
I11. Ypok 060011enns u cucteMaTu3aliny 3HaHUK
IV. Ypoxk xoHTpOIIA

V. KoMOrHHpOBaHHBIN YPOK

Vuebro-memoouueckuii komnnexc

Tonsr
Ner\m  ABTOpBI, cocTaBUTENN Ha3zBanue yueGHOTO M31aHUS N3pnarenscTBO
U3JIaHUS
1. A.B. Ilepbimkun dusuka 8xnacce (yueOHUK) 2008 Mockaa, JIpoda
Mockaa,
2. B.W. Jlykamuk C6opuuk 3amau o uzuke -9k 2009
[Ipocsenienue
3. Yebotapena A.B. Tectol o usuke 8 kmacc 2010 MockBa, Dx3amMeH

YHHBepcallbHbIe TOYPOUHBIE
4. Bonkos B.A. 2010 Mocksa, BAKO
pa3paboTku 1o ¢usnke 8 kiace

KonTtpomnbHbie paboThl B HOBOM

¢dopmare 8 kmacc 2010 Mocksa, Ok3ameH

S. I'pomuesa O.1.



JlaHHBIA y4eOHO-METOIMUYECKUI KOMIUIEKC pealu3yeT 3aJady KOHLEHTPHUYECKOTO IPHHIMNA MOCTPOSHHS
y4eOHOTro Marepuana, KOTOPBIA OTpa)kaeT Uaei0 (pOpPMUPOBAHUS LEIOCTHOTO MPEACTaBICHUS O (HU3NIECKON
KapTUHE MHUpa

Dopmuvl u cpedcmea KOHmMpons

OcHOBHBIE BU/IbI IPOBEPKHU 3HAHUN — MeKYWds U UMOo208asl.

Texymias mpoBepka MPOBOJUTCS CUCTEMAaTHUECKU U3 YpOKa B YPOK, a UTOTOBAsi — MO 3aBEPILICHHH TEMbI
(pa3nmena), kypca 8 kiacca.

OCHOBHBIMH METOJIAaMH TPOBEPKH 3HAHWMN M yMEHHMH ydammxcs B 8 Kjacce SIBIAIOTCS YCTHBIM orpoc,
MUCbMEHHBIE U JTAOOpaTOPHBIE PaOOTHI.

[TucbMeHHast TpoBepKa OCYLIECTBISETCS B BHJEC (U3UUYECKUX JUKTAHTOB, TECTOB, KOHTPOJIBHBIX U
CaMOCTOSITENIBHBIX paboT.

D¢ hexTUBHBIM CPEICTBOM NMPOBEPKHU 3HAHUN YUALTUXCS CIIYKUT KOMITbIOTep. C MOMOIIBIO HETO JIETKO
BBITIOJTHSTD U ITPOBEPSTH AJICKTPOHHBIE TECTHI IO Pa3HBIM TEMaM.

Tpebosanus K yposHI0 NOO2OMOBKU Y4aUUXCS

YueHHK JOIKEeH 3HATh/IOHUMATB:

o  Cwmwbicn nowamuii. puzndeckoe sBiieHHe, GU3NIECKUI 3aKOH, B3aMMOACHCTBHE, SJICKTPUIECKOE TOJIe,
MAarHUTHOE I10JI€, aTOM.

o Cwmbicn @usuueckux 6enuyuH. BHYTPEHHSS DHEPTHsl, TEMIIEpaTypa, KOJIUYECTBO TEIUIOTHI, YJelbHas
TEINIOEMKOCTb,  BIIAXXHOCTb BO3[yXd, OJEKTPUYECKUH 3apsi, CHJa DIIEKTPUYECKOrO0 TOKa,

AJIEKTPUYECKOE HANpPsDKEHUE, SJIEKTPUUECKOE COMPOTUBIICHHUE, pab0Ta U MOLTHOCTh 3JIEKTPUYECKOTO
TOKa, (POKYCHOE PACCTOSHUE JTUH3BL

o Cwmbicn @u3zuueckux 3aKOHO8.  COXPAHEHUS DHEPrUU B TEIUIOBBIX MpoOIeccax, COXPaHEHUS
aneKkTpudeckoro 3apsana, Owma 11 ywactka unend, JDbxkoyns — JleHuma, mnpsMOJIMHEHHOrO
pacIpoCTpaHEHHUs CBETA, OTPAKEHUS U IIPEIOMIICHUS CBETA.

YYCHUK JIOJKEH YMETD:

o Onucvléams u 00bACHAMb PusuiecKue sA61eHus . TEIIONPOBOIHOCTb, KOHBEKLUIO, U3IIyueHHUE,
UCcIapeHue, KOHACHCAlUIo, KUIIEHUE, I1aBieHne. Kpuctammsanuto, 3J1eKTpU3alnio, B3aUMOECTBHE
JJIIEKTPUYECKUX 3aps0B, B3aUMOICHCTBUE MAarHUTOB, JEHCTBUE MarHUTHOTO T10JI HA IIPOBOJIHUK C
TOKOM, TEIUIOBOE JIEHCTBUE TOKA, OTPAKEHUE, IIPEIIOMIICHUE CBETA.

o Jcnonvzoeamsv guszuueckue npubOpsl U usmMepumenbHvle UHCMpPYMeHmbl 01 U3MepeHUs Pu3uiecKux
geuyun. TeMIIepaTyphl, BIAXKHOCTH BO3/yXa, CHJIbI TOKA, HANPSDKEHUS, CONPOTUBIICHUS, paOOTHI U
MOIIIHOCTH DJIEKTPUYECKOTO TOKA.

o [Ipeocmasname pe3ynibmamol UsMEPEHULl C NOMOWbIO 2PAPUKOE U 8bIAGIANMb HA MO OCHOGE
IMAUpUYecKUe 3a6UCUMOCmU’. TEMIIEPATYPhl OCTHIBAIOIIEIO TEIa OT BPEMEHH, CHIIbI TOKA OT
HaIIpsDKEHUS HA y4acTKe LEIH, YIVIa OTPaKeHUs OT yrila NaJeHus, yria IPeJIOMIICHHs OT yria
I1aJICHUS.

® Buwipasicame pesynvmamel usmepenutl u pacuemos 6 eounuyax CH.

o [Ipugooums npumepbl NPAKMU4ECcKo20 UCNONAb308AHUS QUIULECKUX 3HAHUL O TETIOBBIX,
JJIEKTPOMATHUTHBIX SIBJICHUSX.

o Ocywecmenams camocmosmenbhbvlil NOUCK UHGOpMayuu €CTECTBEHHOHAYYHOI'O COAECPIKaHUS C
UCTIOJIb30BAHNEM PA3IMYHBIX HCTOYHUKOB U €€ 00pabOTKy U MpPEACTaBICHUE B Pa3HBIX POpMax
(cmoBecHO, TpaduUecKy, CXeMaTHYHO).

o Jcnonvzoeamsv npuobpemennvie 3HAHUA U YMEHUS 8 NOBCEOHEGHOU HCU3HU AJIS1 00eCTIeUeHUs!
0€301acHOCTH B MPOIIECCE MCIIOJIb30BAaHMUS TPAHCIOPTHBIX CPEACTB, IEKTPOOBITOBBIX MPHOOPOB,
JJIEKTPOHHON TEXHUKH; KOHTPOJIS 32 UCIIPABHOCTBIO 3JIEKTPOIPOBOAKH.




AHHOTaUUs K padoyeii mporpamme no pusuke 1jas 9-X KIaccoB

Yuureas ¢pusuku: Tapxanosa E.B.
Mecto V‘I66HOFO opeamMETa B 06Da30BaHI/II/I

du3mka Kak Hayka o HauboJsiee OOUIMX 3aKOHAX MPHUPOJIBI, BHICTYIIAS B KAUeCTBE y4eOHOro MpeaMeTa B
IIKOJIe, BHOCHUT CYIIECTBEHHBIN BKJIaJl B CUCTEMY 3HaHUI 00 okpy»xkaromem mupe. OHa pacKpbIBaeT pojib HAYKH
B HKOHOMHYECKOM H KyJIbTYPHOM pa3BUTHH OOIECTBA, CIIOCOOCTBYET (HOPMUPOBAHHIO COBPEMEHHOTO HAYYHOTO
MUpOBO33peHus. Jlnsg pemeHus 3amad  (GOPMHPOBAHHS OCHOB HAyYHOTO MHMPOBO33PEHHS, Ppa3BUTHSA
MHTEJUICKTYyalIbHBIX CIOCOOHOCTEH M MO3HABATENbHBIX HHTEPECOB MIKOJIBHUKOB B MpoIlecce U3YUCHUsT (PU3UKU
OCHOBHOE BHHMAaHHE CIIEAYET YJIENATh HE Iepefaue CyMMbl T'OTOBBIX 3HAHHH, a 3HAKOMCTBY C METOIAMHU
HAYYHOT'O MMO3HAHMS OKPYXKAIOIIEro MUpa, MOCTAaHOBKE MPOOJIeM, TPEOYIOUINX OT YYalluXCs CaMOCTOATEIbHOM
JESITeNbHOCTH MO UX paspemieHuto. IloguepkHeM, UTO O3HAKOMIIEHHE IIKOJIBHUKOB C METOJAMH HAayYHOTO
MO3HAHHUS TPEATOaraeTcsi MPOBOAUTE MPU U3YUYEHUH BCEX Pa3/iesioB Kypca (PU3MKH, a HE TOJIBKO MPU U3YUECHUU
CeUUANbHOTO pa3zaena «Pusnka u GU3NIeCKue METOIbl U3YUCHHUS TIPUPOIBI».

['ymanuTapHoe 3HadeHHE (PU3MKU KaK COCTaBHOW 4acTH OOIIEro 0Opa3oBaHMs COCTOUT B TOM, YTO OHA
BOOPYKAeT IIKOJIbHHUKA HAYYHBIM METOJIOM IIO3HAHHs, MO3BOJISIOIIMM I10JIy4aTh OOBEKTHUBHBIC 3HAHUS 00
OKpY’KalolIleM MHUpE.

3HaHue (U3NUECKUX 3aKOHOB HEOOXOAMMO UId U3yYEHHs XUMHHM, Ononorud, ¢puzndeckoi reorpadum,
Texnoaoruu, OBX.

Kypc ¢u3uku B mporpaMMe 0CHOBHOTO 00IIET0 00pa30BaHUs CTPYKTYPUPYETCs HA OCHOBE PACCMOTPEHUS
pa3nu4HbIX (HOPM JABIKEHHUS MAaTEpUH B MOPSAIKE MX YCIOKHEHHUS. PU3MKa B OCHOBHOM LIKOJIE M3YyYaeTcsl Ha
YPOBHE pAaCCMOTPEHUS SIBJICHHUS PUPOJIbI, 3HAKOMCTBA C OCHOBHBIMH 3aKOHAMHU (PU3MKH M IPUMEHEHUEM ITHX
3aKOHOB B TEXHUKE M TOBCETHEBHOMN JKMU3HU.

Ilenmm u 3a1a9n M3YUECHHS V‘I66HOFO opeamMeTa

Nzydenne Gpusmku HapaBIeHO HA JOCTHIKCHHUE CICTYIOIINX eJIei:

© OCBOCHHE 3HAHMH 0 MEXaHUYECKHUX SABJICHUAX, BCIIMYMHAX, XAPAKTCPU3YIOIINUX 3TU SBJICHHA, 3aKOHAX,
KOTOPBIM OHU NOAYUHAIOTCA, MCTOAAX

HAYYHOT'0 NMO3HaHMS IPUPObI U (OPMHUPOBAHUE HA 3TOM OCHOBE MPEJCTABICHUN O (PU3NUECKOI KapTHHE

MUpa;

® OBJIA/ICHUC YMCHUSAMHU NPOBOAUTH HaGJIIOIIeHI/ISI IMPpUPOAHBIX HBJ’IGHI/If/’I, OIIUCHIBATh H 0606H_[3.Tb
pe3yabTaThl HAOIIOACHUH, UCTIONIB30BaTh IPOCThIE U3MEPUTENIbHBIE PHUOOPHI 1J1s1 U3yUeHUs (PU3NIECKUX
SBJICHHUM, TPEJICTABIIATh PE3yJbTaThl HAOMIOACHUN MM M3MEPEHUH C MOMOINBIO Talnull, TpaduKoB U
BBISIBIIATE Ha DTOM OCHOBE OMIIUPUYICCKUC 3aKOHOMCPHOCTH, IMPUMCHATH IMOJYUYCHHBIC 3HAHUA JIA
OOBSICHEHUSI PAa3HOOOPA3HBIX MPUPOIHBIX SBICHUNA W MPOIECCOB, MPUHIMIIOB JCUCTBUS Ba)KHEHIINX
TEXHUYECKUX YCTPOMCTB, JIsl pelieHus (pU3nyecKux 3aj1ad;

® pa3BUTUC IIO3HABATCJIbHBIX HHTCPCCOB, HUHTCIIJICKTYAJIbHBIX )48 TBOPYCCKUX CHOC06HOCTGI>'I,

CaMOCTOSITENIFHOCTH B PHOOPETEHNN HOBBIX 3HAHUMN, IPU
peuicHUun (bI/I?)I/I‘ICCKI/IX 3aa4 U BBIIIOJIHCHUUN SKCIICPUMCHTAJIBHBIX I’ICCHCI{OBaHI/Iﬁ C HUCIIOJIB30BaHHUCM

MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

® BOCIIUTAHUC y6€)KILCHHOCTI/I B BO3MOXXHOCTH IMO3HAHWA 3aKOHOB IIPUPOJbI, B HCO6XOI[I/IMOCTI/I pPasyMHOTO
HUCITOJIb30BaHUA ,Z[OCTI/I)KCHI/Iﬁ HAayKHu U TEeXHOJIOTUH JIIsL HaﬂbHeﬁHleFO Pa3sBUTHA YCIIOBCUYCCKOI'O
o0miecTBa, YBaXKEHUS K TBOpLAM HAyKd M TEXHHUKH, OTHOIIEHHS K (U3MKE KaK K DJIEMEHTY
00I11e4eTI0BEYECKON KYIbTYPHI,

® MCITIOJIb3OBAHUC TTOJIYUCHHBIX 3HAHUU U yMeHI/Iﬁ AJI pCHICHUA TMPAKTUYCCKUX 3adaq HOBCGHHCBHOﬁ
KHU3HHM, oOecrieueHst O€30IMaCHOCTH CBOM JKHM3HH, DPALMOHAIBHOTO HCIIOJIB30BAaHUS M OXPaHbI
OKpY>KaroIlE Cpebl.

OcHOBHBIE 321241 JaHHOM paboueil mporpaMmel:

L4 C(bOpMI/IpOBaTB YMCHUA HPOBOAUTH HaGJIIOIICHI/ISI MMPUPOIHBIX HBJIGHI/If/’I, HCIOJIb30BATh IMPOCTHIC
HU3MCPUTCIIbHBIC HpI/I60pI:I AJIL U3Yy4YCHUA (bI/I?)I/I‘-IeCKI/IX HBHGHHﬁ; MNPUMCHATH IOJYUYCHHBIC 3HAHUA IJId



OOBSICHEHUS] Pa3HOOOPA3HBIX MPUPOAHBIX SBJICHUN M MPOIECCOB, NMPUHLMUIOB IEHCTBUS Ba)KHEHUIIHMX
TEXHUYECKHUX YCTPOMUCTB, AJIs pelieHus] PU3MUECKUX 3ajad.

® HayuyWuTh MCIOJb30BaTh I[IOJYYEHHbIE 3HAHUS M YMEHMs JUId DELIEHUS NPAKTUUYECKUX 3a1ad
IIOBCEIHEBHOM  JKM3HH, obecriedeHnss ~ OE30MAaCHOCTH  CBOEW  JKM3HHM,  PallMOHAJIHLHOTO
IIPUPOJOIIOIB30BAHUS U OXPAHbl OKPYXKAIOLIEN CPEIIbL.

B mporuecce peanuzanuu paboyeil mporpaMMbl peIIaloTCsl HE TOJBKO 3aJayd OO0mIero (hu3n4ecKoro
00pa3oBaHMsl, HO U JIOTIOJIHUTENIbHBIEC HAPaBJICHHBIC HA'
» DPa3BUTHE UHTEIUICKTA;
» HCIIOJIb30BaHKE JMYHOCTHBIX OCOOCHHOCTEH ydJaIuxcs B mporecce 00yyeHus;
» (QopmupoBaHuE y yyamuxcs (U3n4ecKoro oopasa OKpy>Karomero Mupa.
» (GopMHpOBaHHE 3I0pOBbECOEpEraroluX 3HAHWKH U CIOCOOOB OKa3aHWs TEPBOW  METUITMHCKON
(moBpaueOHOIT) TOMOIIIH.

JIMYHOCTHBIC, METAIPEAMETHRIC M MPEJIMETHRIC PE3YILTATEI OCBOCHHS OGD&SOB&TGHLHOﬁ IporpaMmabl

Jluynocmuvimu pesyromamamu 00yuenus gusuxe SBISIOTCA:

* copMHpPOBAaHHOCTh TO3HABATEIBHBIX HWHTEPECOB, HWHTEIIEKTyallbHBIX M TBOPYECKHX CHOCOOHOCTEH
yYammxcs;

* yOEKICHHOCTh B BO3MOXXHOCTH TIO3HAHUS TPUPOABI, B HEOOXOAMMOCTH Pa3yMHOTO HCIIOJIb30BAHMS
JOCTHKCHHUM HAYKU W TEXHOJIOTUN ISl TaTbHEHIIEero pa3BUTHS YEIOBEYECKOro OOIIECTBA, YBAXKEHHE K TBOPIIAM
HAYKH ¥ TEXHUKHU, OTHOIIEHUE K (PU3HKE KaK DJIEMEHTY OOIIEeYeIOBEYeCKON KYIbTYPHI,

* CAaMOCTOSITENTLHOCTh B MTPHUOOPETEHUHN HOBBIX 3HAHUI U TIPAKTHYECKUX YMEHUH;

* TOTOBHOCTH K BBIOOPY KU3HEHHOTO ITyTH B COOTBETCTBHH C COOCTBEHHBIMH MHTEPECAMU U BO3MOKHOCTSIMH;

* MOTHBAIIUS 00Pa30BATENBHOM ASSITETLHOCTH IIKOJIHHUKOB HA OCHOBE JINYHOCTHO OPUEHTHPOBAHHOTO MOAXO0/3;
* (opMupOBaHHE IICHHOCTHBIX OTHOIIEHUH NPYr K APYTYy, YYHUTENIIO, aBTOpPaM OTKPBITHH M H300peTEHUIA,
pe3ysbrataM 00ydeHUsI.

Memanpeomemuvimu pe3ynbmamamu o6yyeHus (huzuxe B OCHOBHOM IIKOJIE SBIISIOTCS:

* OBJQJCHUWE HABBIKAMHU CaMOCTOSITEJIBHOIO NPUOOPETEHHs HOBBIX 3HAHWN, OpraHu3aluM y4yeOHOU
NesITeIbHOCTH, TIOCTAHOBKY IIeJIeH, TUIAHUPOBAHUS, CAMOKOHTPOJIS U OLICHKH Pe3yJIbTaTOB CBOCH JesITEIbHOCTH,
YMEHUSIMU MPEABUIETh BO3ZMOXKHBIE Pe3yJIbTaThl CBOMX JCHCTBUIA;

* NMOHMMAaHUE PA3UYUN MEKIY UCXOIHBIMU (PaKTaMU M THIIOTE€3aMHU JJIS UX OOBSCHEHHUS, TEOPETHUYECKUMHU
MOJICJIIMA M pealbHBIMH OOBEKTaMH, OBJIAJICHUE YHHBEPCAIbHBIMU YYEOHBIMU JEHCTBUAMHU Ha HpUMEpax
TUIIOTE3 NIl OOBSCHEHHMS H3BECTHBIX (PAKTOB M SKCHEPUMEHTAIBHON MPOBEPKU BBIIBUTAEMBIX THIIOTE3,
pa3pabOTKu TEOPETUUECKUX MOJENIEN TPOLIECCOB WM SIBICHUH;

* (QopmupoBaHHME yMEHHMH BOCIPHUHHUMATh, MepepadaThiBaTh W NPEABABIATh HWH(POPMALMIO B CIOBECHOM,
00pa3HO#, CHMBOJIMYECKOH (opMax, aHaIM3UpPOBATh W NepepadaTbiBaTh IOJYYEHHYIO HH(POpPMALUIO B
COOTBETCTBHUH C TIOCTABJIICHHBIMU 33/1a4aMH, BBIJICISATH OCHOBHOE COJICp)KaHNE MPOYUTAHHOTO TEKCTA, HAXOIUTh
B HEM OTBETHI Ha IOCTaBJIEHHBIE BOIIPOCHI U U3JIaraTh €ro;

* mpuoOpeTeHHe OIbITa CaMOCTOATEIBHOTO IOWCKA, aHaju3a M oTOopa MH(OPMALUU C HUCIOIb30BaHUEM
Pa3IUYHBIX HCTOYHUKOB ¥ HOBBIX HH()OPMAIIMOHHBIX TEXHOJOTHH /Ul pelIeHHUs IO3HABATEIbHBIX 3a/1aY;

* pa3BUTHE MOHOJIOTMYECKOW M IHAJOTHMYECKOW pPE4YH, YMEHHUsS BBIpaKaTb CBOM MBICIM W CIIOCOOHOCTH
BBICITYIIMBATh COOECEIHMKA, NMOHMMATh €ro TOUKY 3pEHMs, NMPHU3HABaTh MPaABO JAPYroro yeiloBeKa Ha HHOE
MHEHHE;

* OCBOCHHE ITPHEMOB JICHCTBHIA B HECTAHAAPTHBIX CUTYAIUIX, OBJIaICHUE IBPUCTUUECKUMHU METOIaMH PEILICHHS
npooiiem;

* ¢popMHUpOBaHUE YMEHHI pabOTaTh B IPYIIIE C BHIMOJIHEHUEM Pa3IMYHBIX COLMATBHBIX POJICH, IPEICTABIATh U
OTCTaMBaTh CBOU B3IJIAJIBI U YOCKICHUS, BECTH IUCKYCCHIO.

Obwumu npeomemuvimu pe3yrbmamamu 00yuenus ¢huzuxe B OCHOBHOM IIKOJIE SBIISIOTCS:

* 3HaHUS O MPUPOJIE BAKHEUIINX (PU3MUECKUX SIBICHUI OKPY’KAIOIIETO MUPA U IOHUMAHUE CMBICTA (PH3UIECKUX
3aKOHOB, PACKPBIBAIOIINX CBS3b U3yUYCHHBIX SBJICHUN;



* YMEHHMS TOJb30BATHCS METOJAaMHM HAYYHOTO HCCIICAOBaHMS SIBICHHN MPUPObI, NPOBOAUTH HAOIIONCHHMS,
IUTAHUPOBATH U BBITIOIHATH 3KCIIEPUMEHTHI, 00pabaThIBaTh Pe3yabTaThl H3MEPEHH, IPECTABIATh Pe3yIbTaThl
U3MEpEeHU ¢ ToMolIblo Tabmiui, rpadukoB u GopMyl, 0OHAPYKMBATh 3aBUCHMOCTH MEXIY (HU3HUYECKUMHU
BEJIMYMHAMH, OOBSCHATH IMOJyYEHHBIC PE3yJbTaThl M JIENaTh BHIBOJBI, OICHWBATh I'PAHMIIBI MOTPEIIHOCTEH
pe3yabTaTOB U3MEPEHHUH;

* YMEHHUS MPUMEHATh TEOPETUYECKUE 3HaHUS TO (U3MKe Ha MpaKTHKE, pemarh (Qu3nyeckue 3aJaud Ha
IIPUMEHEHNE [TOJTYYEHHbBIX 3HAHUH;

* YMEHHUS U HABBIKM NPUMEHSTH IMOJyYEHHBbIC 3HAHUS U1 OOBSCHEHMS NPHHLUIOB JCHCTBHUS Ba)KHEHIINX
TEXHUYECKUX YCTPOWCTB, PEUICHUs MPAKTUUECKUX 33a/ad MOBCEIHEBHOM XH3HH, oOecreueHus: 0€30macHOCTH
CBOEH JKMU3HHM, PAllMOHAIILHOTO IIPUPOIOTOIb30BAaHU U OXPaHbl OKPYXKAIOLIEH cpeapl,

* opmupoBanue yOexIeHHsI B 3aKOHOMEPHOM CBSA3HM U MO3HABAEMOCTH SIBICHUM MPUPOABI, B 0OBEKTHBHOCTH
Hay4HOI'O 3HaHHUs, B BBICOKOM LIEHHOCTH HAyKU B PA3BUTUHM MATEPUAIILHON U 1YXOBHOU KYJIBTYPBI JIFOACH;

* pa3BUTHE TEOPETHUECKOTO MBIIIJICHNUSI Ha OCHOBE (POPMUPOBAHUS YMEHUI yCTaHABIMBATh (DAKThI, pa3nuyarhb
OPUYMHBI W CJIEACTBHSA, CTPOUTh MOJAETM M BBIIBUTATh THIOTE3bl, OTHICKMBATh M (POPMYIHPOBATH
JI0Ka3aTeNIbCTBA BBIABHUHYTHIX TUIIOTE3, BBIBOAUTH U3 HKCIIEPUMEHTAIBHBIX (DAKTOB U TEOPETHUECKUX MOJeNei
(busznYeCcKre 3aKOHBI;

* KOMMYHHMKaTHBHbBIE YMEHHUS JOKJIAbIBATh O PE3YyJIbTaTax CBOETO MCCIENA0BAaHUS, yYaCTBOBaTh B JIHUCKYCCHUH,
KpaTKO M TOYHO OTBEYaTh HA BOIPOCH], HCIOJb30BaTh CIPABOYHYIO JIUTEPATypy M APYrU€ HCTOYHHKHU
MHpOpMAIIHH.

Yacmuvimu npeomemHuulMU pe3yibmamamu 00yyenus ¢uzuxe B OCHOBHOHM IIKOJIE, Ha KOTOPBIX OCHOBBIBAIOTCS
oO0IIHe Pe3yNIbTaThI, SBISIOTCS:

* TIOHMMaHHE U CIOCOOHOCTh OOBSICHATH Takue (PU3MYECKHe SBJICHUSA, KaK CBOOOJIHOE TMAaJICHHE TeT,
aTMoc(epHOe JaBJeHUE, IUIaBaHUE Tel, TUQQy3us, OonblIas CKUMAEMOCTb Ta30B, Majuas CXKUMAEMOCTb
KUJIKOCTEN U TBEPIBIX TEN,

* YMEHHUS H3MEPSTh PACCTOSHUE, TPOMEKYTOK BPEMEHH, CKOPOCTh, MacCy, CHIy, padOTy CHIIbI, MOIIHOCTb,
KHHETUYECKYIO SHEPTUIO, MOTECHIIMAIbHYIO YJHEPTHIO, TEMIIEPATYPY;

* BIAJICHUE OJKCIICPUMEHTAIBHBIMU METOJaMH HCCJICIOBAaHUS B IIPOIECCE CAMOCTOSTEIBLHOTO H3YUYCHUS
3aBUCHUMOCTH MPONJACHHOTO MYTH OT BPEMEHH, YAJTMHEHUS TPY>KUHBI OT MPUI0KEHHON CHJIBI, CHIIBI TSXKECTH OT
MaccChl Teja, CUJIbl TPEHUS CKOJBKECHHS OT IUIOIIAIN CONMPUKOCHOBEHUS TEJ U CHIIBI HOPMAIBHOTO JaBJICHUS,
cuibl Apxumena oT 00beMa BEITECHEHHOU BOJIBI,

* IOHUMAHHUE CMBICJIAa OCHOBHBIX (PM3NYECKUX 3aKOHOB ¥ YMEHHUE MPUMEHSITh UX Ha IPAKTUKE: 3aKOHHI [lackais
u Apxumena,

* MOHMMAaHKE IPUHITUIIOB ICHCTBUS MAIINH, MPUOOPOB M TEXHUIECKUX YCTPOUCTB, C KOTOPHIMHU KK b YEITOBEK
MOCTOSIHHO BCTPEYAETCs B TMOBCEAHEBHOW JKH3HH, M CIOCOOOB oOecmeueHus O€30MacHOCTH TMPH HX
KCIIOJIb30BaHUM,

* OBJIaJICHUE PA3HOOOPA3HBIMU CIIOCOOAMU BBHITIONHEHUS PACUETOB ISl HAXOXK/ICHUST HEM3BECTHOW BETMYHMHEI B
COOTBETCTBHUU C YCJIOBUSMHU MTOCTABIEHHOW 3a/1a4ll HA OCHOBAHWH HCIIOIH30BAHUS 3aKOHOB (DH3UKY;

* YMEHHE HCIOJIb30BaTh MOJYYCHHBIC 3HAHWS, YMCHUS W HABBIKM B TOBCEJIHEBHOW XH3HH (OBIT, SKOJIOTHS,
OXpaHa 3I0pOBbSI, OXpaHa OKPYKAIOIICH CPe/Ibl, TEXHUKA OE30MaCHOCTH H JP.).

Ocobennocmu opeanusayuu yuebHo2o npoyecca no npeomemy

Pabouass mporpamma mno ¢usuke a1 9 kimacca cocraBieHa Ha ocHoBe dDexepalbHOrO KOMIIOHEHTA
rOCYJapCTBEHHOTO CcTaHjaapra oOmero oOpasoBanusi,  «IIpuMepHON mNporpaMMbl OCHOBHOTO OOILEro
oOpazoBanus 1o ¢usuke. 7-9 Kiacchl.», aBTOPCKOU nporpammsl «Pusnka. 7-9 kinacce» nox pepakuueii E. M.
I'yrauk, A. B. Ilepeimkuna, (enepasbHOr0O KOMIOHEHTa TOCYAapCTBEHHOTO CTaHIapTa OCHOBHOTO OOILEro
obpazoBanus 1o gusuke 2004 .

CormacHo y4eOHOMY IUTaHy pabodasi mporpaMma paccuntana Ha 70 4acoB B roj, 2 yaca B Heaelnmto (0a30BbIid
YPOBEHb O0yUCHUS).

OcHoBHas ¢opma opraHu3auy 00pa3zoBaTENLHOTO MPOLEcca — KIACCHO-YpoUHas cuctema. OCoOSHHO BaKHOE
3HAYCHHWE B NPEMOJAaBAaHMM (U3UKA HMMEET IIKOJbHBIM (U3NYECKUH SKCIIEPUMEHT, B KOTOPBIH BXOJIST
J€MOHCTPAIIMOHHBIN 3KCIIEPUMEHT M CaMOCTOSATENIbHBIE JaOopaTOpHble padOThl yYalMXcs. OTH METOABI
COOTBETCTBYIOT OCOOCHHOCTSIM (PH3MUECKON HAYKH.

IIporpamMma npeaycMaTpuBaeT MPOBEICHUE CIEAYIOUX TUIIOB YPOKOB!



|. Ypok n3ydeHust HOBOro MaTepuana

I. Ypok coBepiieHCTBOBaHUS 3HAHUM, YMEHUI 1 HABBIKOB
Il. Ypok 0600mieHus 1 cucTeMaTu3anuy 3HaHuH

IV. Ypoxk xoHTpoOIIA

V. KoMOMHMPOBaHHBIN yPOK

Vuebro-memoouueckuii komnnexc

Nem\m  ABTOpBI, COCTaBUTEIH Haspanwne yueOHOT0 M31aHus T'ox n3panus WN3narenscTBO
A.B. Ileppikun
1. E.M. TyTHux ®uzuka 9 xinacc (yueOHHK) 2009 Mockaa, Jlpoda
2 B Jykammx COopHuk 3a1a4 1o ¢pusuke 7-9 2009 Mocksa,
KJIacc [Ipoceemenue
3. Bonkos B.A. YHHBEPCATLHBIC TTOYPOUHEIC 2010 Mocxksa, BAKO
pa3pabotku 1o ¢usuke 9 kiace
4 Tpowties O.1. KoHTpobpHBIC M CAMOCTOSTETTLHBIC 2010 Mocksa, JK3aven
pabotsl o ¢usmke 9 Knacc

5. I'pomuer O.W. Tectol o usuke 9 kmacce 2011 MockBa, Dx3amMeH

JlaHHBIA y4eOHO-METOAMYECKUI KOMIUIEKC pealu3yeT 3a/Jady KOHLEHTPHUYECKOTO IPHHIUIA MOCTPOCHHS
yueOHOro MaTepualia, KOTOpPBIH OTpa)xaeT HIel (HOPMUPOBAHMS LEIOCTHOTO MPEACTABICHHUS O (PU3NUECKOM
KapTUHE MHpA.

Dopmuvl u cpedcmea KOHmpons

OcHOBHBIE BU/IbI IPOBEPKHU 3HAHUN — MeKyWds U UMo2o8as.

Texymas nmpoBepka HMPOBOJUTCA CHCTEMAaTHYECKH U3 YpPOKa B YpOK, @ MTOrOBas — MO 3aBEPUICHUU TEMBI
(pa3nmena), kypca 9 kiacca.

OCHOBHBIMH METOJIaMHU TPOBEPKH 3HAHMNH M yMEHHUH ydammxcs B 9 Kiacce SBISIIOTCS YCTHBIA OIPOC,
MUCbMEHHBIE U JTAOOpaTOPHBIE PaOOTHI.

[TucbMeHHast MpoBepKa OCYIIECTBISIETCS B BUE (PU3NYECKUX TUKTAHTOB, TECTOB, KOHTPOJIBHBIX, JJA0OPATOPHBIX
U CaMOCTOSITEJIbHBIX paboT.

D¢ heKTUBHBIM CPEICTBOM IMPOBEPKH 3HAHUN y4allUXcs CIYXHT KoMmbioTep. C MOMOIIBIO HEro JIETKO
BBITIOJIHATH U IPOBEPSITH AJIEKTPOHHBIE TECTHI IO PA3HBIM TEMaM.

Tpebosanus K yposHI0 NOO2OMOBKU Y4aAUUXCS

YdeHuk gomkeH 3HATL/IIOHUMATE.

®  CMbIC NOHAMULU IEKTPUYECKOE N10JI€, MATHUTHOE T10JI€, BOJIHA, aTOM, aTOMHOE S0, HOHU3UPYIOILUE
U3JIy4CHUS,

®  cMbICH usuUUeCcKUX enUdUH  TYTh, CKOPOCTb, YCKOPEHUE, CUJIA, UMITYJIbC;

® cmbich Qusuueckux 3akoHo6 . HpIoTOHA, BCEMUPHOTO TATOTEHHUS, COXPAHEHUS HMITYJIbCA U
MEXaHUYECKON YHEPTHUH.

Y4eHHK N0JDKEH YMETD:
® ONUCHIBATh H OOBACHATH (DU3MUYECKUE SBICHUS. PABHOMEPHOE NPSIMOIMHEHHOE JBUKCHHE,

PAaBHOYCKOPEHHOE IPSIMOJIMHEWHOE [BWKEHUE, JJICKTPOMATHUTHYIO HWHAYKIUIO, IPEIOMIICHHE H
JHUCIIEPCUIO CBETA,
® UCHOJb30BaTh (hU3NUYECKHE MPUOOPHI U U3MEPUTENbHBIE WHCTPYMEHTHI JJIsl U3MEPEHUsT (PU3NUECKUX

BCJIMYHUH. €CTCCTBCHHOI'O paJualfMOHHOI 0O (bOHa;



® TPEICTaBIATH PE3yJIbTAaThl U3MEPEHUH C MOMOIIBIO TaOIull, rpadUKOB U BBIABIATH Ha STOW OCHOBE
SMIIMPUYUECKUE 3aBUCHUMOCTH:. MEpHoja KOJIeOaHUH HHUTSAHOTO MAasATHUKA OT JJIUHBI HUTH, TEPHOIA
KoJIeOaHUH TPY>KUHHOT'O MasiTHUKA OT MAacChl Ipy3a U OT )KECTKOCTU IPYKUHBI;

®  BBIPAXKATH PE3YJIbTATHl U3MEPEHUM U PACYETOB B eAMHUIIAX MEXKIyHApOAHONU CUCTEMBI;

® [PUBOAUTH MPHUMEPHl MPAKTHUECKOTO MCIONb30BaHUS (U3NYECKHX 3HAHUNH O MEXaHWYECKHX,
3JIEKTPOMArHUTHBIX SIBJICHUSX;

e pemath 33Ja4d Ha MPUMEHEHHE N3yUYEHHBIX (PU3NYECKHUX 3aKOHOB,

® OCYILECTBJIATh CAMOCTOSITENBHBIA IMOMCK HWH(POPMALUU E€CTECTBEHHOHAYYHOTO COJIEPXKAaHUSA C
UCIIOJIb30BAHUEM DPa3IMYHBIX UCTOYHUKOB (YU4EOHBIX TEKCTOB, CIIPABOYHBIX M HAyYHO-IIOMYJISPHBIX
U3IaHUI, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa), ee 00pabOTKy W NpEICTaBICHUE B
pa3HbIX (opmax (CIIOBECHO, ¢ MOMOUIbIO TIpapHUKOB, MAaTEMAaTHYECKHX CHUMBOJIOB, PHUCYHKOB U
CTPYKTYPHBIX CXEM);

e HCHOJB30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHS B MPAKTUYECKOH IESITEIbHOCTH M MOBCEIHEBHOM
KU3HH [T pallIOHAIIBHOTO UCIIONB30BaHUs, 00ECTIeYeHUsI O€30MaCHOCTH B MPOLIECCE MCTIOIBb30BAHMS

ANEKTPUIECKUX MPHOOPOB, OIIEHKN 0€30MaCHOCTH pagHuaiioHHOTO (OHA.

Kpumepuu U HOPpMbBlL OUECHKU 3HAHUU yuauiuxcsa no dm3ul<e

KoHtponps mpeanonaraetT BBISBICHHE YPOBHS YCBOGHHS Yy4Ue€OHOTrO MaTepuana Npu HU3yYeHHH, Kak
OTAENBHBIX PA3JENIOB, TaK M BCEro Kypca (U3MKU B IeoM. TeKyluii KOHTpPOJIb YCBOCHHMS MaTepuaa
OCYIICCTBIISICTCS IIyTEM yCTHOTO/IIMCHMEHHOIO orpoca. [leproauuecku 3HaHUS U yMEHUS 10 TPOHICHHBIM
TEMaM MPOBEPAIOTCA NNCbMCHHBIMU KOHTPOJbHBIMHA WJIN TCCTOBBIMHA 3a/IaHUSIMU.

IIpu mecmuposanuu Bce BepHbie oTBeTHl Oepyrcs 3a 100%, Torma oTMeTka BBICTABISIETCS B
COOTBETCTBUH C TAOJIUIEH:

IIpoueHT BHIMOTHEHUS 3a1aHUS OtmeTKka

95% u Oonee OTJIMYHO

60-75% XOPOIIO

45-59% yIOBJIETBOPUTEIHHO
0-34% HEYJOBJIETBOPUTEIHHO

0uem<a NUCBMEHHDBIX CAMOCMOAMEIbHbBIX U Konmpwzbnblxpaﬁom

Ouenka «5» craButcs 3a paboTy, BBIOJHEHHYIO 0€3 OMMOOK M HEJI0YETOB WIIM UMEIOIIYI0 He Oojiee 0JHOTO
HEJI0YeTa.

Ounenka «4» craBuTCs 32 padoTy, BBIMOJIHEHHYIO OJTHOCTHIO, HO NP HAJIMYUU B HEW:
a) He OoJiee OHOI Herpy0oii OMMOKK U OJJHOTO HEJ0YeTa,
0) uiau He OoJiee IBYyX HEIO0YETOB.

Ounenka «3» CTaBUTCS B TOM CiIydae, €Cld YUYEHUK MPABUIHLHO BBIMIOIHUI HE MEHEe TMOJOBHHBI PaOOTHI WIIH
JOIYCTHII:

a) He OoJee IBYX rpyOBIX OIIUOOK,
0) wiu He 6oJiee 0JTHOM TPyOOI OIIMOKK U OHOTO HEJ04eTa,
B) WK HE 0oJiee ABYX-TpeX HErpyObIX OIIMOOK,

T') WM OJIHOW HEerpy0oil OIMOKM M TPeX HEI0YETOB,



1) WJTU TIPH OTCYTCTBHU OIIMOOK, HO IIPU HANMW4YHU 4-5 HE104eTOB.

Ounenka «2» CTaBUTCA, KOTJa YHMCIO OMIMOOK U HEAOYETOB MPEBOCXOAUT HOPMY, MPU KOTOPOH MOXKET OBITh
BBICTABJICHA OIIEHKA «3», HJIU €CJIH MPABHIBHO BBITOJHEHO MEHEE MOJOBUHBI PaOOTHI.

Onenka «1» craBUTCS B TOM cilly4yae, €ClIM YYEHUK He MPUCTYIAN K BBIMOJHEHHIO pabOThl WM MPaBUIHHO
BbINoTHWI He 6oee 10 % Beex 3aaHui, T.€. 3aMuca YCIOBUE OJHON 331a4H B OOILETPUHATHIX CHMBOJINYECKUX
0003HaUEHHUSIX.

Yyutenb UMEET IpaBO IOCTABUTh YYEHHUKY OLIEHKY BBILIE TOM, KOTOpas NPEeAyCMOTpPEHA «HOpMaMu», €CIIH
YUEHHKOM OPUTHHAIBHO BBIMOJIHEHA padoTa.

Ouenka ycmuolx omeemos
Onenka «5» cTaBUTCS B TOM CIIy4yae, €CIM yJalluics:

a) OOHapyKMBAET MOJIHOE MOHUMaHUE (PU3UUECKOM CYITHOCTH pacCMaTPHBAEMBIX SIBIICHHI M 3aKOHOMEPHOCTEH,
3HAHME 3aKOHOB U TEOPUM, yMEET NOATBEPAUTH UX KOHKPETHBIMU IPUMEpPAMU, IPUMEHUTH B HOBOM CUTYallUU U
IIPY BBIIIOJIHEHUH MPAKTUYECKUX 3a/1aHUH;

6) AACT TOYHOC OINPCACICHUC U HCTOJIKOBAHUC OCHOBHBIX HOHHTHﬁ, 3aKOHOB, TCOpI/II\/'I, a TaKKC IPaBUIIBHOC
OIMPCACIICHUC (bH3PI‘ICCKHX BCJIMYMH, UX CIWHUI U CII0C000B H3MECPCHUI,

B) TEXHHYECKH TPAMOTHO BBITIOIHSCT (PU3UUECKHE OMBITHI, YEPTEKHU, CXEMBI, IPaHKH, COITyTCTBYIOIINE OTBETY,
MPAaBUIILHO 3aITUCHIBACT (DOPMYIIBI, MTOJIB3YACh MPUHATON CUCTEMOH YCIOBHBIX 0003HAUCHUI;

r) IpU OTBETC HE MOBTOPSET JOCIOBHO TEKCT YYeOHMKA, a yMeeT OToOpaTh TIJIaBHOE, OOHApy>KUBacT
CaMOCTOSITENIFHOCTh U apIYMEHTUPOBAHHOCTh CY)KJICHUH, yMEET YCTAHOBUTH CBSI3b MEXKIY U3y4aeMbIM U paHee
M3yYEHHBIM MaTepHajoM MO Kypcy (U3MKH, a TakkKe C MaTepuaioM, YCBOEGHHBIM INPU HM3YYECHHH JPYTHX
CMEXHBIX IPEIMETOB;

1) yMEET MOAKPEIUTh OTBET HECIIOKHBIMHU JIEMOHCTPAIITMOHHBIMU OIBITAMH;
€) yMeeT JieaTh aHaju3, 00001eHHS U COOCTBEHHBIC BBIBOJIBI 11O JAHHOMY BOIIPOCY;

) YMEET CaMOCTOATEIIFHO W pPalMOHAIBHO pPaboTaTh C Y4YeOHHKOM, JIOTOJHHUTEILHON JIMTEpaTypoud u
CIIPAaBOYHHUKAMU.

Ounenka «4» CTaBUTCS B TOM CIIy4ae, €CIIM OTBET YJIOBJIETBOPSIET HA3BaHHBIM BbIIIE TPEOOBAHUAM, HO YUALITHIACS:

a) JOIyCKaeT OHy HerpyOyro omuOKy Win He 0oJiee ABYX HEIOYETOB U MOXKET UX UCIIPABUTH CAMOCTOSITEIIBHO,
WIN TIpU HEOOJIBIION MTOMOIIM yUUTEIs,

0) He o0nagaeT JOCTaTOYHBIMH HaBBIKaMH PaOOTHI CO CIIPABOYHOM JINTEPaTypol ( Hapumep, yYCHUK YMEET Bce
HAWTH, MPaBUILHO OPHEHTHPYETCS B CIPABOYHHMKAX, HO paOOTAaET ME/IJICHHO).

Onenka «3» CTaBUTCSI B TOM Ciy4ae, €CIM YYalluiics MpPaBUIBHO TMOHMMAeT (PU3MUYECKYI0 CYUIHOCTb
paccMaTpuBaeMBbIX SIBJICHUN U 3aKOHOMEPHOCTEH, HO IIPU OTBETE!

a) OOHapy>KMBaeT OTHCIbHBIC TNPOOETBl B YCBOCHHMM CYLICCTBCHHBIX BOIPOCOB Kypca (GH3HKH, HE
MIPENATCTBYIOIIKE JaIbHENIIEMY YCBOCHHIO IPOIPAMMHOI0 MaTepUAIa,;

0) UCTIBITHIBACT 3aTPyIHCHUS B IPUMEHEHUH 3HAHUH, HEOOXOIUMBIX [UIsl PEIICHUS 3a/1a4 Pa3IMYHbIX THUIIOB, TIPU
OOBSICHEHUM KOHKPETHBIX (PU3MYECKUX SIBICHUH Ha OCHOBE TEOPUM M 3aKOHOB, WJIU B TOJTBEP)KICHUU
KOHKPETHBIX IIPUMEPOB MIPAKTUUECKOT0 IIPUMEHEHUS TEOPUH,

B) OTBEYAET HEMOJHO HAa BONPOCHI yuuTtens ( yIycKas U OCHOBHOE), HJIM BOCIIPOM3BOIMT COJCPKAHUE TEKCTA
yueOHUKa, HO HeIOCTaTOYHO TTOHUMAET OTAETIbHBIC MOJIOKEHUS, UMEIOIINE Ba)KHOE 3HAYCHUE B 3TOM TEKCTE,

r) OOHapy>KMBAET HEJAOCTATOYHOE TIOHUMAHUE OT/ICIIFHBIX MTOJIOKEHHH MTPU BOCTIPOM3BEICHIH TEKCTa YYSOHHKA,
WJINA OTBEYAET HETIOJIHO Ha BOIIPOCHI YYUTEJIs, JOMYCKasl OJIHY-/IBE I'pyObIie OIIMOKH.

OuneHka «2» CTaBUTCS B TOM CIIy4ae, €ClIi yUCHHK:

a) HE 3HACT M HE MOHMUMAET 3HAYUTEIbHYIO WM OCHOBHYIO YacTh MPOTPaMMHOr0 Marepuaia B Hpejaenax
IIOCTaBJICHHBIX BOIIPOCOB,



0) wim mMmeer cinabo chopMyIHpPOBaHHBIC W HENOJHBIC 3HAHHS W HE YMEET NPUMEHSATh UX K PEIICHUIO
KOHKPETHBIX BOIIPOCOB U 3334 10 00pa3ily U K MPOBEJCHUIO OTIBITOB,

B) WM IIPH OTBETE JIOMyCKaeT 0ojiee ABYX rpyObIX OMIMOOK, KOTOPBIE HE MOXKET UCTIPABHUTH Ja)Ke MPU TTOMOIIN
YUUTEIIS.

OIIeHKa «1» cTaBUTCS B TOM cJIydae, €CJIM YYCHUK HC MOXKCT OTBCTHUTh HU HAa OJIUH M3 IMOCTABJICHHBIX BOIIPOCOB.
Kpumepuu OUECHKU YCMHO020 omeema yuauiecocsa Ha IK3amene

OneHka «5» - «OTJMYHO» CTaBUTCS 3a Pa3BEPHYTHIH, MOJHBIN, 0e30MIMO0YHBIA YCTHBIH OTBET, B KOTOPOM
BBIICP)KMBACTCS  IUIaH, COZACp)KALIMi BBEIEHHE, COOOLICHHE OCHOBHOTO MaTepuaia, 3akKJIo4eHHe,
XapaKTepU3yIOIUH JIMYHYI0, OOOCHOBAaHHYIO TO3MIMIO YYEHHKAa IO CHOPHBIM BOMIPOCAM, H3JI0KEHHBIN
JUTEPATyPHBIM SI3BIKOM 0€3 CYIIECTBEHHBIX CTUIMCTUYECKUX HAPYIICHUH.

Ounenka «4» - «XOpoOLIO» CTABUTCA 32 Pa3BEPHYTHIN, MOJTHBIN, C HE3HAUYUTEIFHBIMU OIIMOKAaMH WU OJHOM
CYLIECTBEHHON OIMOKOW YCTHBIM OTBET, B KOTOPOM BBIAEP)KUBACTCS IUIAH COOOIIEHUS OCHOBHOTO MaTepHala,
M3JI0KEHHBIN JINTEPATYPHBIM SI3bIKOM C HE3HAYUTEIBHBIMU CTUIMCTUYECKUMU HAPYIIECHUSMM.

Onenka «3» - «yJOBJIETBOPUTEIBHO» CTaBUTCA 3a YCTHBIM pPa3BEpPHYTHIH OTBET, COAEPKAIIMN COOOILICHHE
OCHOBHOTO MaTepHajia IpU JBYX-TPEX CYHIECTBEHHBIX (PaKTHUECKUX OIIMOKaX, S3bIK OTBETA JOJDKEH OBITH
I'PaMOTHBIM.

OuneHka «2» - « HEyIOBIETBOPUTEILHO» CTABUTCS, €CIHM YYaIlMHCS BO BPEMsI YCTHOTO OTBETa HE BBIIIET Ha
YPOBEHb TPeOOBaHUH, MPEABSBISAEMBIX K KTPOCUHOMY» OTBETY.

OIIeHKa «1» - «o4UeHb INIOXO» CTaBUTCA, €CIIHU yqamnﬁc;l HC CMOI' OTBCTUTH IO 3aaHUIO0 YUYHUTCIIA HAXKE C
IMOMOIIIBIO HABOAAIIUX BOIIPOCOB UJIKM MHBIX CPCACTB IMMOMOIIH, IMPECAIOKCHHBIX YUUTCIICM.

I'pyovimu cuumaromes cneoyrowjue ouiuoOKu:

. HE3HAHUE OMPEJICIICHUs] OCHOBHBIX MOHSITHIA, 3aKOHOB, TPABHJI, OCHOBHBIX TOJOXEHUI TEOpHH,
He3HaHue (opMys, OOUIECHPUHSATHIX CUMBOJIOB O0O3HAUYCHUN (U3UYECKUX BEIWYHMH, CIUHHIl HUX
HU3MEpeHUS;

. HE3HAHWE HAUMEHOBAHUI €MHUI] U3MEPEHUS,

. HEYMEHHE BBIJCITUTH B OTBETE TJIABHOE,

. HEYMEHHE NMPUMEHSTH 3HAHUS IS PEIICHUS 3a/1a4 U 00bICHEHUS (PU3HUECKUX SIBICHUH,

o HEYMEHHE JIeaTh BHIBOIBI 1 0000IIIEeHNS,

. HEYMEHHE YUTATh U CTPOUTH rPapUKH ¥ MPUHITUNIHATILHBIE CXEMBI,

. HEYMEHHE TMOJATOTOBUTh YCTAHOBKY WM JaboparopHoe 00OpyIOBaHHE, IPOBECTH OIIBIT,
HE0OXO0IMMBIE PAacUeThl WITU HCIIOIH30BAaTh IMOJYYCHHBIC TaHHBIC SIS BHIBOJIOB,

. HEYMEHHE T0JIb30BAThCS YICOHUKOM H CIIPABOYHUKOM 1O (DU3HMKE M TEXHHKE,

. HapyIIeHNE TEXHUKH 0€30MaCHOCTH MIPH BBITTOJIHEHUH (PU3NIECKOTO IKCIIEPHUMEHTA,

. HEOpe)KHOE OTHOILIEHHE K Ta00paTOPHOMY 00OPYOBAHUIO H U3MEPUTEIBHBIM IPUOOpaM.

K necpyovim owmudxkam cnedyem omuecmu:

. HETOYHOCTH (JOPMYIUPOBOK, OTPECIICHUH, IOHATHH, 3aKOHOB, TCOPH, BhI3BAaHHASI HETIOJTHOTOM
0XBaTa OCHOBHBIX IPU3HAKOB OIPEACIIAEMOr0 MOHATUSA WM 3aMEHOM OJHOrO-IBYX U3 OTHX IPU3HAKOB
BTOPOCTEIICHHBIMH,

. OLIMOKU MPH CHATHH MOKa3aHWH ¢ M3MEPUTENBHBIX MPHUOOPOB, HE CBA3aHHBIC C ONpEACICHUEM
IICHBI JCICHUS Kbl ( HApUMEp, 3aBUCSAIINE OT PACIIONIOKEHHS H3MEPHTEIILHBIX TPUOOPOB, ONTUYECKUE
u J1p.),

. OIMOKH, BBI3BAHHBIE HECOOJIOACHUEM YCIOBHM MPOBEACHUS OIBITA, YCIOBHHA pPaOOTHI
U3MEPUTEIBHOTO pudopa ( HeypaBHOBEIICHHBI BECHI, HE TOYHO OIpeIesieHa TOYKa 0TCYEeTa),

. OLIMOKU B YCJIOBHBIX 0003HAYCHUAX HA MPUHIMIHAIBHBIX CXeMaX, HETOUYHOCTh rpaduka u ap.,

. HEpaLMOHAIbHBIM METOJ PELICHUs 3aJa4d WJIM HEAOCTaTOYHO IPOAYMAHHBIN IUIaH YCTHOIO
orBeTa ( HapyLICHUE JIOTHKH, TOJIMEHA OT/ICIBHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIICHHBIMH),

. HEepaIMOHAIbHbIE METOIbI PA0OTHI CO CIIPABOYHOMN U JIPYTOM TUTEPATypOi,

. HEYMEHHE pelaTh 3a/1a4d B 00IIeM BUJIE.



Heoouémut

J HepanmonanbHple 3amucu TpU  BBIUMCIEHUSX, HepalMOHAJIbHbIE NPUEMBI B BBIYMCIICHUH,
peoOpa3oBaHUU U PEIICHUU 3a/1a4.

o Apudmernueckre OmMUOKN B BBIYMCICHUAX, €CIH 3TU OMIMOKH Ipy0o0 HE MCKaKaIOT PeabHOCTD
MOJIYYEHHOTO pe3yJbTara.

J OTnenbHbIE OTPEITHOCTH B (POPMYITHMPOBKE BOIPOCA MM OTBETA.

o HeOpesxHoe BBINONIHEHUE 3aMuceil, yepTexeit, cxeM, rpadukos.

o Opdorpaduueckre 1 MyHKTYaIMOHHBIE OITHOKH.

Ouyenka 1a00pamopHbIX U NPAKMUYECKUX padom
Onenka «5» cTaBUTCS B TOM CIIy4yae, €CIM yJalluics:

a) BBIOJHWI pabOTy B IMOJHOM 00BEME C COOJIFOJACHHUEM HEOOXOIUMOM IMOCIEIOBATCIBHOCTH MPOBEICHHS
ONBITOB ¥ UBMEPEHUN;

0) caMOCTOSATENPHO M PALMOHAIBLHO BBHIOPAT M TIOATOTOBWII ISl ONBITa BCE HEOOXOAMMOE 00OpYJIOBaHHUE, BCE
OTIBITHI TIPOBEJI B YCIOBHUSX U PeKUMax, 00ECIICUNBAIOIIUX ITOJIyY€HUE PE3YJIbTaTOB U BHIBOJIOB C HAUOOJBIICH
TOYHOCTBIO;

B) B NPEICTABJICHHOM OTYETE MPABUIBHO U aKKYPAaTHO BBIMOJHII BCE 3alMCH, TaOJHIIbI, PUCYHKH, YEPTEKH,
rpaduKy, BEIYMCICHUS U CIIENIAN BHIBOIBI;

I') IPaBUJIBHO BBITIOJIHUII aHAJIN3 TIOTPEITHOCTEH;

1) cobmrozan TpeboBaHus 6€30MaCHOCTH TPYAa.

OueHka «4» CTaBUTCS B TOM CITydae, €CIIU BBIIIOJIHEHBI TPEOOBAHUS K OIICHKE D, HO:

a) OIIBIT MPOBOJIMJICS B YCIOBUSX, HE 00CCIICYMBAIONIMX JOCTATOYHON TOYHOCTH H3MEPEHUIA;

0) wiu OBUIO JOMYIICHO JBA-TPH HEIOYETa, M He OoJiee 01HOW HerpyOoii OIIMOKH ¥ OTHOTO HEeJJ0YeTa.

OIIeHKa «3» CTaBHUTCsI, €CIIN pa60Ta BBIIIOJIHEHA HE ITOJIHOCTBIO, HO OGLCM BBIHOHHGHHOﬁ YaCTu TAKOB, 4YTO
MOXHO CcAc€JIaTb BBIBOJbI, UJIN €CJIIM B XOAC HpOBe,Z[CHI/ISI OIIbITAa U I/I3Mep€HI/II71 GBIJII/I ,Z[OHYH_ICHBI CHCI[YIOH_II/IC
OLLINOKH:

a) ONBIT MPOBOIWICS B HEPAIMOHANBHBIX YCIOBHSX, YTO TPHUBENIO K TOJYYCHHIO PE3YJIbTATOB C OOJIbIICH
IIOTPELIHOCTBIO,

0) Wi B oT4eTE OBLIM TOMYIICHBI B O0IIEH CII0KHOCTH He OoJiee ABYX OMMOOK (B 3aIMCSAX €IMHHUL], U3MEPECHUSIX,
B BBIYHMCIICHUSX, Ipadukax, Tabnuiax, cxemax, aHajlu3e MOTPEIIHOCTeH H T.J1.), HE MPHHIMIIUAIBHOTO JUIs
JTaHHOM pabOoThI XapaKkTepa, He MOBJIUSABIINX HA PE3yJIbTAT BBITIOJIHEHHUS,

B) HJIW HC BBITIOJIHCH COBCEM WJIN BBIIIOJIHCH HCBCPHO aHAJIN3 HOI‘pGI.HHOCTCﬁ,

F) HJIn pa60Ta BBIINMOJIHCHA HE ITOJIHOCTBIO, OJHAKO 00BEM BBLITIOJIHEHHON YaCTH TAKOB, YTO MO3BOJIACT MOJIYUUTH
MMpaBUJIbHBIC PE3YJIbTATHI U BBIBOABI 10 OCHOBHBLIM, IPUHIHUIINAJIbBHO Ba’KHBIM 3ala4aM paGOTBI.

OueHka «2» CTaBUTCS B TOM Cllydae, €CIu:

a) paboTa BBITIOJHEHA HE MOJHOCTHIO, U 00bEM BBIMIOJIHEHHON YacTH paOOThl HE MO3BOJISET CC/IATh PABUIIbHBIC
BBIBOJIBI,

6) HJIN ONBITHI, U3BMCPCHUS, BBIYHUCIICHU, HaGHIOIIeHI/ISI MMPONU3BOAMNINCH HCIIPABUIIBHO,

B) WJIH B X0Ji¢ paOOThI M B OTUETE OOHAPYIKUIIUCH B COBOKYITHOCTH BCE HEJIOCTATKH, OTMCUCHHBIC B TPEOOBAHUSIX
K OLIEHKE «3».

AOKYMEHT INOAIIMCAH
SJEKTPOHHOH NIOAIIACBHIO

Ceprudukar c835be7b816cad62
Bnageneu Kyaunm Bukrop HukosnaeBu4

HeucrBurenen ¢ 17.03.2021 o 17.03.2026
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