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1.NOACHUTEJIBHASA 3AIINCKA

PaGouas nporpamma no ¢usuke 8 kjjacca cocTaBiieHa B COOTBETCTBUH ¢ DesiepalibHbIM rOCYJapCTBEHHBIM 00pa30BaTeIbHbIM CTaHAApPTOM: «Du3nKa
7-9 knaccel (6a30BbIi YPOBEHb) M IPUMEPHBIX TPOTPaMM O y4eOHBIM PEIMETaM.
denepallbHOTO TOCYIAPCTBEHHOTO 00pa30BaTeIbHOrO CTaHAapTa ocHOBHOro obmiero odpazoBanus (PI'OC OOQ) , yTBEpKISHHOTO MPHKA30M

MunucrepcTBa obpazoanus U Hayku P® ot 17.12.2010 r. Ne 1897;

[IpumepHOIl mporpaMMbl OCHOBHOTO oO0IIero oOpa3zoBanusi 1o y4deOHbIM mnpeameram.— M.: Ilpocemenue, 2010. (CtanmapTbl BTOPOTO
MOKOJICHHUS );
Astopckoit iporpammbl E.M. I'ytHuk, A.B. Ilepeimkun (ITporpamMmel s o6meoOpa3oBaTelbHbIX yupexaeHnid. ®usuka. AcrpoHomus.7-11 ki./
coct. E.H. Tuxonosa M.: JIlpoda, 2013.).

B paGoueii nporpamme ydTeHBI OCHOBHBIE TIOJI0KeHUs [Iporpammel pa3BuTus U (HOPMUPOBAHUS YHUBEPCATBHBIX Y4EOHBIX ACHCTBUIA AJi1 OOIIETO
obpazoBanus. IIporpamMma neTanu3upyer U packphIBaeT COACpKaHUE CTaHIApTa, ONPEEeNsIeT OOIYI0 CTPATETHIO 00yYeHUs, BOCIIUTAHHS U Pa3BUTHUS
y4aluxcs CpeICTBaMu y4eOHOro mpeIMeTa B COOTBETCTBUHU C IEIAMH U3YYeHUS (PU3UKU, KOTOPBIE ONPEAeNIEHbI CTAHAAPTOM.

I'maBHBIM KOMITOHEHTOM siBisiercst ydeOHuK A.B. Ilépemukun «®Pusmka», Mocksa, [Jpoda 2013r. IlepepaboTaHHBIf B COOTBETCTBUH C
TpeOOBaHUSMHU 00pa30BaTENBHOIO CTaHAApTa YYeOHUK, CTPYKTypa U METOJOJIOTMYECKOE H3II0KEHHE KOTOPOTO COXPaHEHbI, MPEACTaBIsAeT coOOn
OCHOBY y4eOHO—METOAMYECKOT0 KOMILIEKca 1Mo (u3uKe JIs 8 Kijacca, B KOTOPBIA TaKKe BXOAMT AIICKTPOHHOE MPHIIOKEHUE. YUEOHUK OTINYAeTCs
4ETKUM JIAKOHUYHBIM M3JIOKEHHEeM MaTepuaia. B koHle kaxmoro maparpada MMEIOTCS BOINPOCH Il CAMONPOBEPKH, CHUCTEMa 33JaHUid U
YIPaXHEHUH, BKIIOYAIOIINX KadeCTBEHHbIE, rpaQUuecKHe, BbIUUCIUTEIbHbIE U SKCIIEPUMEHTAIbHBIE 3a1aud. YueOHuk ogodpen PAO u PAH u
pexomeHnoBaH MuHHCTepcTBOM 00pa3zoBaHusi U Hayku Poccuiickoit denepanuu. BxiatoduéH B nmepedyeHb yueOHUKOB B COCTABE 3aBEPIIEHHON JTUHUM.
Bce rnaBel yueOHUKa cofepkaT GoraThli WILTIOCTpAaTUBHBIN Matepual. Kpome yueOHMKa B yueOHO-METOANUECKUIM KOMIUIEKC BXOJUT COOPHUK 3a/1ad
no ¢usuke A.B. Ilépwimkuna 7-9 kmacc. JlaHHoe mocoOue MOJHOCTBIO COOTBETCTBYET (hefepaibHOMY TOCYAapCTBEHHOMY OOpa30BaTEbHOMY
CTaHJapTy BTOporo nokojieHus. Ilocodbue opuentupoBano Ha yueOHUK ¢u3zuku A.B. [1€psimknHa. OHO OXBaTHIBAaeT BCE pasJienbl, U3y4aeMble B 8
kiacce. COOpHMK COJEpKMT 3aJlaud K KakJIoMy maparpady yuyeOHHMKa M cripaBOYHbIM Marepuan. Kpome Toro B pabore MCHonb3yeTcs TeTpaab Ha
MeYaTHON OCHOBE C JJAOOPAaTOPHBIMHU M MTOBEPOUYHBIME paboTaMu, MaTepuaisl caiita «KiaccHas ¢usuka» http://class-fizika.narod.ru/

JlaHHas mporpaMMa OpUEHTHPOBaHA Ha YCBOEGHUE 0053aTENbHOT0 MHUHHMYMA, COOTBETCTBYIOLIETO CTaHAapTaM MHHHCTEpCTBa 00pa3oBaHMS

Poccuiickoit deneparuu u yriryoin€HHOE U3yYEHUE OTACIBHBIX TEM.

Hean uzydyenus pusnku
N3yuyenune ¢puznkm B 00pa3oBaTe/IbHbIX YUYpeKAeHHSAX OCHOBHOr0 o0LIero o0pa3oBaHHUsl HANPABJEHO HA JOCTHKEHHE CJIeIYHOIIUX
neJiei:

e Ppa3BHUTHe II03HABATEIbHBIX MHTEPECOB, MHTEJUIEKTYAIbHBIX U TBOPUECKUX CHOCOOHOCTEH, CAaMOCTOSTEIBHOCTH B MPUOOPETEHUH HOBBIX 3HAHUMN
IpU petIeHnn GU3NUECKUX 3314 U BHIIIOJHEHNH SKCIIEPUMEHTABHBIX UCCIIEI0BAHUH € UCTIONIb30BaHNEM NH(POPMAIIMOHHBIX TEXHOJIOTHIA;

e BOCIHHMTaHHe YOXKJICHHOCTH B BO3MOXXHOCTH ITO3HAHUS MPHUPOAbI, B HEOOXOIMMOCTH Pa3yMHOTO HCIOIb30BAaHUS JOCTHKEHUH HAyKd U
TEXHOJIOTUH I JaJbHEHIIero pa3BUTHs UYEIOBEYECKOro OOINECTBAa, YBaXKEHHMS K TBOPLAM HAyKW M TEXHMKH, OTHOLIEHHMS K (PU3MKE Kak K
AJIEMEHTY 001[eYeNI0OBEYECKON KYIIbTYPHhI;

e TMpPHMEHEHHe MOJYYEeHHbIX 3HAHUH W YMEHMi JUIsl pelIeHHUs MPaKTUUYeCKUX 3ajad MOBCEIHEBHOW JKU3HHU, Uil obecredeHus: 0e30macHOCTH
CBOEH JKU3HHU, PALlMOHAIILHOTO MPUPOJIOTIONb30BAHUS U OXPaHbl OKPYKAIOIIEH CPEeIbl.

@opMbI KOHTPOJIS: TIPOBEPOUYHBIE paOOTHI, KOHTPOJIbHBIE PAOOTHI, JIAOOPATOPHBIE PAOOTHI, TECTHI, OTBETHI 10 KOHCIIEKTY



http://class-fizika.narod.ru/

2.0BIIAA XAPAKTEPUCTUKA YYEBHOI'O TIPEJMETA

@du3nka Kak HayKa 0 HanboJsee o0IKX 3aKOHAX MPUPO/IBI, BHICTYIAs B KAUYECTBE yUYEOHOTO MPeIMETa B IIKOJIEe, BHOCUTCYIIECTBEHHBIN BKIIA] B
cucTeMy 3HaHU# 00 okpyskatomieM Mupe. OHa pacKpbIBaeT poOJib HAYKH B SKOHOMHUYECKOM U KYJIbTYPHOMPA3BUTUH OOLIECTBA, CIIOCOOCTBYET
(OopMHPOBAHNIO COBPEMEHHOT'O HAyYHOT'O MHUPOBO33PEHHS.

I'ymaHuTapHOe 3HaueHHEe PU3UKU KaK COCTAaBHOM yacTy 00IIero o0pa3oBaHuUs COCTOMT B TOM, YTO OHA BOOPY’KAeT LIKOJbHUKAaHAYYHBIM METOZ0M
MO3HAHUS, TO3BOJISIOLINM MOJTYYaTh OOBEKTHBHBIE 3HAHUS 00 OKPYKAIOLIEM MUDE.

3HaHue pU3MUECKUX 3aKOHOB HEOOXOAUMO I U3yYEHUs XUMUHU, OMOJI0ruH, pu3ndeckoi reorpaduu, texHoaoruu, ObX.

[Tpu cocraBieHun TaHHOHN paboueil mporpaMMBbl yUTEHBI peKOMEHJanu MuHHCTEpCTBa 00pa3oBaHus 00 YCHIICHUUITPAKTHUECKOM,
HKCHEPUMEHTAIbHOM HalPaBICHHOCTH IpenojaBaHus (PU3MKU U BKIFOUYEHO UCIOJIb30BaHue o0opynoBanus "Touka pocTa”

®du3uKa B OCHOBHOM 1IKOJIE N3y4YaeTCs Ha YPOBHE PACCMOTPEHMS SIBJICHUN IPUPO/IbI, 3HAKOMCTBA C OCHOBHBIMU 3aKOHAMHU (PU3UKHU U IPUMEHEHUEM
9THX 3aKOHOB B TEXHUKE U IIOBCEIHEBHOM JKHU3HHU.

N3yuenue Gpu3MKU B OCHOBHOH IIKOJIE HANPABJIEHO HAa JOCTH)KEHHUE CIIETYIOIUX LIETeH:

Pa3BUTHE UHTEPECOB U CIIOCOOHOCTEN ydallIuXCsi HA OCHOBE Mepeaud UM 3HAHUN 1 OTBbITA MO3HABATEIILHONW U TBOPUYECKOM
NEeATEIbHOCTH;
MMOHMMAaHUE yYaIllUMHCS CMbIC/Ia OCHOBHBIX HAyYHBIX MOHATUN U 3aKOHOB (PM3UKU, B3aUMOCBS3H MEXAY HUMM;
e (opMHUpOBaHHE y ydaIIUXCS MPEICTABICHUN 0 (PU3NIECKON KapTHHE MUDA.
JlocTHKeHHe ITHX LeJiell o0ecnieYuBaeTCsl pelieHueM CJeyIoIMX 3a1a4:
® 3HAKOMCTBO YYaIIMXCS C METOJJOM Hay4YHOT'O ITO3HAHMS U METO/IaMH HCCIIEeI0BaHUs OOBEKTOB U SIBIICHUM IPUPOIBI;
e puOOpeTeHHE yYallUMUCSA 3HAHUA OMEXaHUYECKHX, TEIIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAaHTOBBIX SIBJICHUN, GPU3NYECKUXBEINYMHAX,
XapaKTEepU3YIOIIMX ITH SIBJICHUS;
e (opMHUpOBaHME y ydyalllUXCs YMEHUH HAOII01aTh IPUPOJIHBIE SIBJICHUS U BBIOIHATH OIBITHI, 1a0OpaTOpHbIE pabOThl UIKCIIEPUMEHTAIIbHBIE
HCCIIEIOBAaHMS C UCITIOJIb30BAaHUEM M3MEPUTENBHBIX MPUOOPOB, IIUPOKO MPUMEHSIEMbIX B IPAaKTUYECKOIKNU3HY;
e OBJaJICHUE yYAIIUMUCA TAaKUMHU OOIIIEHAYYHBIMU OHSTHUAMHU, KaK IPUPOJHOE SBJICHHUE, SMIUPUUECKH YCTaHOBIIEHHBIN QakT,mpodiema,
TEOPETUYECKUI BBIBOJ, PE3YNIbTAT SKCIIEPUMEHTAIBHOU IIPOBEPKH;
® [IOHHMMAaHME yYallUMHCS OTJIUYMI HAYYHBIX JaHHBIX OT HEMPOBEPEHHON MH(OPMAIMH, IIEHHOCTH HAYKH YJIOBJIETBOPEHUSOBITOBBIX |,
MIPOU3BO/IHBIX U KYJIBTYpPHBIX TOTpeOHOCTEH uenoBeka
VYyeOnast mporpamma 8 kijiacca paccuutana Ha 68 yacos, 1o 2 yaca B HEJIENIO
Kypc 3aBepiuaercss HTOrOBbIM TECTOM, COCTaBIIEHHBIM COTJIACHO TPEOOBAaHUSAM YPOBHIO MOJATOTOBKHU BBITYCKHUKOB OCHOBHOM IIKOJIbI

3. OIUCAHUE MECTA YYEBHOI'O IPEJMETA B YYEBHOM IIJIAHE
Ha u3ydenue npeaMera oTBOAUTCA 2 Yaca B HEJEIIO, UTOr0 68 4acoB 3a y4eOHBIH 1o



4. JUYHOCTHBIE, METANIPEJMETHBIE U TPEJMETHBIE PE3YJIbTATbBI OCBOEHUS KYPCA ®U3UKA - 8

JINYHOCTHBIE pe3yJbTarbl:

(opMHpOBaHKE MTO3HABATENBHBIX HHTEPECOB, MHTEIICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEN ydaluxcs;

yOeXIeHHOCTh B BO3MO>KHOCTHU MO3HAHUS IPUPOJIbl, B HEOOXOJUMOCTH Pa3yMHOT'0 UCIOJIb30BAHUS TOCTHKEHUN HAYKU M TEXHOJIOTUH JUIst
JaTbHEUIIEro pa3BUTH YeJIOBEYECKOT0 O0IIECTBA, YBaXKEHHE K TBOPIIAM HAayKH, OTHOIIECHHE K (DU3MKE KaK K AJIEMEHTY 00Ie4eI0BeYeCKOi
KYJIbTYPBI;

CaMOCTOSITENILHOCTh B IPHOOPETEHUN HOBBIX 3HAHUN U MPAKTHYECKUX YMEHUH;

MOTHUBAIU 00pa30BaATEIBHOMN IEATENFHOCTH IIKOJLHIUKOB HA OCHOBE JINYHOCTHO OPUEHTHPOBAHHOTO MOIX0/1a;

(bopMHpOBaHKE IICHHOCTHBIX OTHOIICHUH KAPYT IPYTY, YYUTEII0, aBTOPAaM OTKPBITHIA U H300pETEeHHH, pe3ybTaTaM 00ydeHHUS.

MeTanpeuMeTHme pe3yJbTaThbl:

OBJIaJICHNE HaBBIKAMU CAMOCTOSITEILHOTO IPUOOPETEHHSI HOBBIX 3HAHUM, OpraHu3aluy y4eOHOM 1eITeIbHOCTH, TOCTAHOBKU IIeJIeH,
TUTAHUPOBAHMS, CAMOKOHTPOJISL U OLIEHKH PE3YJIBTATOB CBOEH J1€ATEIbHOCTH, YMEHUSMU MPEIBUICTh BO3MOXKHBIC PE3YIbTAThl CBOUX
JIEUCTBHIA;

MOHMMAaHUE PA3IUYUI MKy UCXOIHBIMU (DAKTaMU U TUIIOTE3aMU AJIsl UX 00BSCHEHUS, TEOPETUUECKUMH MOJEIISIMU U peabHbIMU
00BeKTaMu, OBNIAJICHUE YHUBEPCATbHBIMU YUYCOHBIMU JICUCTBUSAMHU HA IPUMEPaX THIOTE3 AJis 00BICHEHUS U3BECTHBIX (PaKTOB U
AKCIIEPUMEHTAILHON TTPOBEPKH BBIIBUTAEMBIX TUIIOTE3; Pa3pabOTKU TEOPETUUYECKUX MOJIEJICH MPOIECCOB WM SBJICHHIA;

PpUOOPETEHUE OIBITA CAMOCTOSTEIILHOIO ITOMCKA, aHaIu3a U 0TOOpa HH(GOPMAIIMH C KCTIOJIB30BAaHUEM PA3JIMYHBIX HCTOYHUKOB U HOBBIX
MH()OPMAIIMOHHBIX TEXHOJOTUN VISl pEIIEHUs ITOCTaBICHHBIX 3a/1a4;

dbopMupOBaHNE YMEHU BOCTIPUHUMATH, IEpepadaThIBaTh U MPEIBIBIATH HHPOPMAIIUIO B CIIOBECHON, 00pa3HON, CUMBOIMYECKON (hopMax,
aHAIM3UPOBATH U MepepadaThiBaTh MOMYUYEHHYIO HH(POPMAIIHIO B COOTBETCTBUHU C TIOCTABICHHBIMU 33J]a4aMU, BBIJICISITH OCHOBHOE
CoJIepKaHue MTPOYUTAHHOTO TEKCTA, HAXOUTh B HEM OTBETHI Ha TIOCTABJICHHBIC BOIIPOCHI U U3JIaraTh €ro;

pa3BUTHE MOHOJIOTHYECKON M TUATIOTMYECKOM peur , yMEHUs BbIpakaTh CBOU MBICTH M CIIOCOOHOCTH BBICIYIIIUBATh COOECETHUKA, TOHUMATh
€ro TOYKY 3pEeHHUs], MPU3HABATh MIPABO JAPYTrOro YeJIOBEKa HA MHOE MHEHHUE;

OCBOCHHE MPUEMOB JIEUCTBUI B HECTAHAAPTHBIX CUTYAIIUSIX, OBJIQICHUE SBPUCTUYECKUMH METOJIaMU PEIICHUS TIPOOIIeM;

dbopmupoBaHre YMEHUN paboTaTh B IPYIIIIE C BHITTOJHEHUEM PA3JIMUHBIX COIMAIBHBIX POJIEH, MPEICTABIISATh U OTCTAMBATh CBOM B3TJISIIBI U
yOEXIeHUsI, BECTH JIUCKYCCUIO

IIpenmeTrHble pe3yabTaThbl:

3HAHUSA O MPUPOAE BaXKHEHIINX (PU3NYECKUX SIBICHUN OKPYKAIOIIEro MUPa U MOHUMAaHUE CMbICIa (PU3NYECKUX 3aKOHOB, PACKPBIBAIOIINX
CBSI3b U3YyUEHHBIX SIBJICHMUIA;

YMEHHUS MOJIb30BATHCS METOJIaMH HayYHOT'O UCCIIEI0BaHMS SIBJICHUN IPUPO/IbI, TPOBOIUTH HAOIIOJCHNS, TNIAHUPOBATh U BBHIIOJIHSTh
HKCIIEPUMEHTHI, 00pabaThIBaTh Pe3yIbTaThl H3MEPEHUN, IPEACTABIATH PE3YAbTAaThl U3MEPEHHH ¢ TOMOLIbIO TabIUL, rpa@uKoB U HopmyI,
00OHapy>KUBATh 3aBUCUMOCTH MEXAY (PU3NUECKUMHU SBICHUSMH, OOBSICHATH IOJyYE€HHBIE PE3YJIbTAaThl U JeNaTh BHIBO/IbI, OLICHUBATH TPAHULIBI
MOTPENIHOCTEN PE3YIbTATOB U3MEPEHUN;

YMEHHMsI IPUMEHATh TEOPETUYECKUE 3HAHUS MO (PU3HUKE HA IPAKTHKE, periaTh pu3ndeckue 3a1aui Ha IPUMEHEHNE OTyYeHHBIX 3HAHUI;



YMeHus 1 HaBBIKHM IPUMEHSTH MMOTYYESHHbIE 3HAHUS 7151 O0BSICHEHHSI IPUHITUIIOB JEHCTBUS BaXKHEUIINX TEXHUYECKUX YCTPOICTB, pelieHus
IIPAKTUYECKUX 3aJ1a4 IOBCEIHEBHOM JKHU3HU, PAllMOHAIIBHOTIO IIPUPOJIONIOIB30BAHUS U OXPaHbl OKPYXKAIOIIEH CpeIbl;
dopmupoBaHue YOKICHUS B 3aKOHOMEPHOM CBSI3U M MI03HABAEMOCTH SIBJICHUH MPUPOJIBI, B 00BEKTUBHOCTH HAYYHOTO 3HAHUS, BBICOKOH
LEHHOCTU HayKHU B Pa3BUTUM MATEPUATILHON U TyXOBHOU KYJIbTYPHI JIFOACH;
Pa3BUTHE TEOPETUUECKOTO MBIIIICHUSI HA OCHOBE (POPMHUPOBAHUS YCTAHABIMBATD (DAKThI, PA3IMUaTh MPUYUHBI U CICJICTBHS, CTPOUTH MOJEIN
Y BBIJIBUTATh TUTIOTE3bI, BRIBOJUTH M3 3KCIICPUMEHTAIBHBIX (DAKTOB U TEOPETUUYECKUX MOJIeNeH (U3NUIECKUE 3aKOHBI,
KOMMYHUKAaTUBHBIE YMEHHUS JIOKJIAJIbIBATh O pe3yJIbTaTaX CBOErO UCCIIEIOBAaHUs, yIaCTBOBATh B JUCKYCCUU, KPATKO U TOYHO OTBEYATh Ha
BOIPOCHI, UCIOJIb30BaTh CIPABOUHYIO JINTEPATYPY U APYrUe UCTOUHUKH UH(POPMALIUH.

5.I'pa¢guk peanuszamuu padoueii mporpamMmmsbl no gpusuke 8 Kiace

Ne HaumenoBanue pasnenos u | Beero B ToMm uncne na Hara [Tpumepnoe
TeM 4acoB KOHTP.paboT | KOJIMUYECTBO C/p,
YPOKHU JIaGopatopHble paboThI KontponbHble paboTbl TECTOB, 3a4ETOB
1 BBenenue, nopropeHue 2 2 0 1 - 1
IIPOMIEHHOI0 MaTepuana
Bxopsuiuii KOHTPOJIb
2 TenoBble siBIEHUS 7 6 1 3
Nel «CpaBnenue
KOJIMYECTB TEIUIOTHI IIPH
CMELIMBAaHUH BOJIbI pa3HOU
TEMIEPATYPhI»
3 W3MeHeHne arperaTHbix 14 12 1 1 3
COCTOSIHM BEIIECTBA
Ne2 «M3mepenue ynenbHOM | Ne2 «Pacdér konnuecTsa
TEIUIOEMKOCTH TBEPAOTO TEIUIOTHI B Pa3IMYHbIX
TeNa» TEIUIOBBIX MTpOLIeccax»
4 DNEKTPUUECKUE SBICHUS 32 27 5 2 6

Ne3 «C6opxka
AJIEKTPUYECKOMN LIETIH 1
U3MEpPEHUE CUIIBI TOKA Ha
pa3INYHBIX €€ y4acTKax»

Ne3 «3akon Oma s yuacTka
LEenn»

Ne4 «Pacuér neneii ¢
MOCJIEI0BATEIbHBIM 1




napajijiCJIbHbIM
COCIUHCHUAMMN

Ned «M3mepenne
HanpsHKeHUs Ha
pa3IMyYHBbIX y4yacTKax
IEKTPUUECKON LIS

Ne5 «PerynupoBanue cuibl
TOKa PEOCTATOM»

Ne6 «M3mepenne
COIIPOTHUBIICHUS
MIPOBOJHHKA IPU IOMOIIH
amIepMerpa u
BOJIbTMETPa»

Ne7 «M3mepenue
MOIIHOCTH U PabOTHI TOKA
B QJICKTPUYECKOM J1amIe»

DNeKTpOMarHuTHHIC
SIBJICHHSI

2

1

Ne8 «Cbopka
3JEKTPOMArHuTa u
HUCIILITAHUE €T0 NEHCTBUI»

Ne9 «Mzyuenue
ANEKTPUYECKOTO IBUTATENS
MTOCTOSTHHOTO TOKa)

No5 «DnexkTpoMarHeTuzm»

CBeTOBEIC SIBICHHS

NelO «ITomyuenne
M300pakeHus npu
TIOMOIILY JINH3bD)

Ne6 «Onituka»
Ne7 «Torosast TecToBas
KOHTpOJIbHAs paboTa

UTOoro

68

51

10

7

17




6. KAIEHOAPHO-TEMATUYECKOE NNTAHUPOBAHUE

Nent Tema ypoka Tun ypoka | Xapakrepucru IInanupyemsbie pesyasrarsl (YY) Hdara | /3

m KA OCHOBHBIX NnpoB
BH/IOB eleH

AesITeJIbHOCTH ust

ydammxest JIMYHOCTHBIE npeAMeTHbIe YMEHUSs =

MeTalnpeaMeTHbIe YHUBepCalbHbIe g

yueOHblIe aeiictBust (YY) =

IToBTOpeHNne MpoiiieHHOro MaTepuaJa (2 yaca)

1. IToBTOpEHUE IToBTOpenu | IloBTOpeHue [TonoXXuTEIbHO OTHOCUTECS | 3HAaTh OCHOBHBIC TPEOOBAHUS, . 10501051
OCHOBHBIX NOHATHH, | € OCHOBHBIX K YYCHHIO, IO3HABATEIbHON | TpeABABIIEMbIe K yyaluMmcs pu | PeryJiiTHBHBIE: IPUHUMAET U BHT
U3y4CHHBIX B Kypce MaTepHuaja, | MOHATHUH, JIeSITeTIbHOCTH, JKeTaeT pabore B kabuHete pu3nuku coXpaHsAeT y4eOHyIo 3ajady; 3ag
¢us3ukn 7 Knacca. penieHue 3aIl0JIHEHHUE mpruoOpeTaTh HOBBIC 3HAaHUS, | [loBTOpeHNE OCHOBHBIX IUTAHUPYET (B COTPYXHHYECTBE C
Tb u III] Ha ypokax | 3amad TabIHII. YMEHUS, COBEpPIICHCTBOBATh | MMEIOIINXCS 3HAHUH IO YUHUTENEM U OZHOKJIACCHUKAMH HIIN
¢bu3HuKH. MMEIOIINECS MIPEAMETY W IPUMEHEHUE UX IIPH | CAMOCTOSITEIBbHO) HEOOX0JMBbIE

peILIeHNH 3313 JEHUCTBHS, OTIEPALNH, COCTABIISCT UX
MIOCIIE0BATEILHOCTD U JEUCTBYET IO
HaMEUYEHHOMY IIJIaHYy.
ITo3HaBaTeJIbHBIE: OCO3HACT 103HABA-
TEJIbHYIO 3a]1auy; YUTAeT U CIIyIIaeT,
U3BJICKas HY)KHYIO HH(POPMAIIHIO,
CaMOCTOSTENIFHO HAXOIUT €€ B
MaTepuagax yueOHHUKOB
KoMMmyHuKaTHBHBIE: 3a1a€T
BOIIPOCHI, CITyIIIAET U OTBEYAET Ha
BOIIPOCHI JIpyTHX (popmymnupyer
COOCTBEHHBIE MBICIIH, BEICKA3bIBACT U
00OCHOBBIBAET CBOIO TOUYKY 3PEHHSL.

2. Kpatkoe 0600menne | KomOunup | [loBropeHme [HonoxurensHO OTHOCUTHCS | JleMOHCTpauus yMeHUst [oBT
MOBTOPEHHOTO HA OBaHHBIN MaTepuaia, K YYCHHIO, IO3HABATEIFHON | MPUMCEHATH NMEIOIIIECs 3HAHUS PerynsiTuBHpIe: NpUHUMAET 1 opeH
MpEeIBIAYIIEM YPOKE | YPOK yriiyOlieHue yxe | JesTelIbHOCTH, KeJaeT JUTS BBITIOJTHEHHUS HEKOTOPBIX COXpaHsCT y4ebHYI0 3a1a4y; ne
Marepuaa, HMEIoLUXCs nproOpeTaTh HOBBIE 3HAHMA, | 3a7a4 IUIAHAPYET (B COTPY/HIYECTBE C
Brinonnenue 3HaHUU O YMEHHUS, COBEPILIEHCTBOBATh YYHTEIEM H OHOKIaCCHUKaMH HJIN
BXOJSILIETO HEKOTOPBIX HIMEIOLIUECS., IPUMEHSTh CaMOCTOSITENILHO) HEOOXOAMMbIC
KOHTPOJIA. (usznyecKkux HMEIOIIHNECS 3HAHUS I IEUCTBHS, OTIEPALMH, COCTABISET UX

BCIIMYMHAX U
CAMHUIAX UX
HU3MEpCHUH.

BBITTOJTHEHHS MTPOCTHIX
pacuéToB U U3MEpEHUil

MOCIIEI0BATENBHOCTD U JIEHCTBYET MO
HaMEYCHHOMY ILIaHY.
ITo3naBaTenbHBIE: OCO3HAET ITO3HABA-
TENBHYIO 33/1a4y; YATAET U CITyILAET,
W3BJIeKast Hy)KHYI0 HH(POPMAIHIO,

y4eOHHKOB, pabounx TeTpaneil.ymeer




MIPOU3BOAUTH IIPOCTHIE N3MEPCHUS
KoMMmyHuKaTHBHBIE: 3a71a€T
BOIIPOCHI, CITYIIAeT U OTBEYACT HA
BOIIPOCHI IPYTHX, GOPMYIUPYET
COOCTBEHHBIE MBICIIY, BEICKA3bIBACT U
000CHOBBIBAET CBOIO TOUKY 3PEHHUS.

Pazgen 1 TemioBble siBJIeHUSA

Temnosele aBnenus. | M3yuenue | IloBTopsier DopMupoBaHue YMeHue aHanu3upoBarth U PeryasiTuBHBIE: yMEET CIIyLIaThB *1,2
Temmeparypa. HOBOTO MTOHATHE OTBETCTBCHHOTO OTHOIICHHUS | CPAaBHHBATh, (JOPMHUPOBATH HOBBIE | COOTBETCTBUU C IEJIEBOH YCTaHOBKOM; yop
BHyTpeHHss dHEprusl | Marepuana | SHEprus, K Y4EHUIO, TOTOBHOCTH U TIOHSTHS 1,2

paccyxnaer u CIOCOOHOCTH 00Y4YaIOIINXCS Ilo3HnaBaTenbHBIE: OCO3HACT NI03HABA-

MIPUXOJUT K K CaMOpa3BUTHIO U TEJIbHYIO 3a]auy; YUTaeT U CIIyIIaeT,

BBIBOJly U3 Uero | camMooOpa3oBaHMIO Ha U3BJICKas HY)KHYIO HH(POPMAIHIO

MOJKET OCHOBE MOTHBAIIUH K KoMMyHHKaTHBHBIE: yMEHHE

CKJIaJIbIBAThCS 00y4YeHHIO U TIO3HAHUIO. CIIyIIaTh YKa3aHUs yUUTeNs, CIaKeHHO

BHYTPCHHSAA paboTats B rpymre, BHIpadaTHIBATh

SHEprus Tela, MIPaBUILHOE MHCHIIE.

pasoupaer

pa3Iu4YHbIe

TIPUMEPEI.
CriocoOb1 n3MeHeHuss | Ypok Ha ocHOBannn 3uarhk: aBa ciocoda 3HAaTH OCHOBHBIE TTOHATHS TEMEL. PeryasTuBHbIe: 0600maer *3-6
BHYTpEHHE U3y4YCHUS aHanM3a HN3MEHEHHUS BHYTPEHHEH CaMOCTOSTEIFHO ¥ BMECTE C yop 5
SHEpruu. HOBOT'O Pa3IMYIHBIX SHEpPTuu TOBapHUIAMH NOJTyYSHHbIC 3HAHUS
TennonpoBogHOCTh, | MaTepuana | MPOLECCOB YmMmern: paznuuarb Ilo3naBaresbHBIC: YMEHUE
KOHBEKIHS, MIPUATH K pasiMuHbIC BUJIBI aHAJIM3UPOBATh, CPAaBHUBATE,
U3JTy4eHHeE. BBIBOJY O TeIUIoNepe1aur B CTPYKTYPHUPOBATh pa3iIudHbIC

CYIIECTBYIOIINX | KOHKPETHBIX TETUIOBBIX 0OBEKTHI, SIBICHUS U (DAKTHI;

crocobax SIBIICHHSIX. CaMOCTOSTEIFHO JIeTaTh BBIBOJEI,

M3MCHCHHS repepabaThIBaTh HHPOPMAIIHIO,

BHYTpCHHEH peoOpa3oBHIBATH €€.

SHEPTHU. KoMMyHHKAaTHBHBIE: YMCHUC

Paccmorpets BBICKa3bIBaTh CBOE MHEHUE U

pa3Iu4YHbIe AHATM3UPOBATH MHCHHE

BHJIBI OJTHOKJIACCHUKOB

TEIUIOTIePEeIauH.
Komnuectso Ypok Bsectun 3HAaTh: MOHATHE KOJIMYECTBA | 3HATh OCHOBHBIEC MOHITHS PeryasiTuBHBIE: yMEET CIIylIaThB *7,8
TEIUIOTHI. YIeNbHAs | M3Yy4eHHs KOJIMYECTBEHHY | TETUIOTHI, TETIIOEMKOCTH, HM3Y9eHHON TeMBI, HAXOIUThH B COOTBETCTBHH C IIETICBON YCTAHOBKOI; ymp 6
TEIUIOEMKOCTb. HOBOTO 10 Mepy 0003HaYCHNE TaHHBIX TabJHIIe 3HAYEHUS TeIUTIOEMKOCTH

Mmarepuana | M3MEHEHHUs BEJIMYMH U IUHUIIBI UX Pa3NUYHBIX BEIIECTB. Ilo3HaBaTebHBIE: OCO3HACT ITO3HABA-

SHEPrUH IPH HN3MEpEHus. TEJNBHYIO 3a/a9y; YUTAET U CITYIIAeT,

Teruionepenade. | YMeTb: OOBSICHATD, UTO M3BJIEKask Hy>KHYIO HH(OPMAIHIO

CoopmupoBars | 03Ha4aeT TaOJIMYHOE KoMMyHHKaTHBHBIE: YMCHUC

TIOHSITHE 3HAYCHHE TEIIOEMKOCTH. CJIyHIaTh YKa3aHUS YUUTENs], CIIaXKEHHO

ylenbHas

paborats B rpymnne, BoIpabaThIBaTh




TCINIOEMKOCTb.

IPaBUIIBHOC MHCHHUC.

Pacuér xomuuectBa Ypok ITyrém I105102kUTENBHO OTHOCUTBLCS | YMETh IPUMEHSTH [1OJY4EHHBIE PerysasituBHbIe: 000011128T *9
TEIUIOTHI MIPU U3yUYCHUS paccyXxaeHus K y4EHUIO, TI03HAaBaTeNIbHOI | 3HaHUs. BeiBeneHHyto popmyny CaMOCTOSITENIFHO ¥ BMECTE C ymp 8
HarpeBaHuu U HOBOT'O BBIBECTU JIeSITeTbHOCTH, JKEIaeT HCIOb30BaTh JUISL PELICHUs TOBAPHILAMHU [OJyICHHbIE 3HAHUS
OXJIaX IEHUH Mmarepuana | GpopMyiy Ui nproOpeTaTh HOBBIC 3HAHUSA, | 3a4a4 Ilo3naBaTenbHbIC: YMEHHE
u onpeneIeHus YMEHHS, I0JTy4YeHHe 3HaHUH aHAJIM3UPOBATh, CPAaBHUBATE,
MPUMEHEHU | KOJIMYecTBa Ha OCHOBaHHM aHalu3a CTPYKTYPHUPOBAaTh pa3ln4HbIE
€ 3HaHHI TEIUIOTHI IIPH MPOLIECCOB OOBEKTHI, SIBICHUS U (DaKTHI;
JUIs HarpeBaHUU CaMOCTOSITENIBHO J€TATh BBIBOIBI,
pemeHus Tena riepepabaThIBaTh HHPOPMAIIHIO,
3a1a4. onpeneaéHHON IpeoOpa3oBbIBATH €.
MAaccChl Ha KoMMyHUKAaTHBHBIE: YMEHUE
ONpeNenEHHOe BBICKa3bIBaTh CBOE MHEHHUE U
KOJINYECTBO aHAJIM3UPOBATh MHEHUE
IpazycoB. OJTHOKJIACCHUKOB
YmMmerb
IIPUMEHSTh
MOJTyYCHHYIO
dbopmyiy npu
pacuérax
OHeprus TOIIUBA. Ypok Uzyuenue [1o10XkMTENBHO OTHOCUTHECS | 3HAHWE OCHOBHBIX OHATUN U PeryasiTuBHBIE: yMEET CIIyLIaThB *10
VY aenpHas Temnora U3yUYECHHS HOBOT'O K yUEHHIO, IO3HABATEIbHON | (OPMYI U MPUMEHEHHE UX K COOTBETCTBUH C IIETI€BON YCTAHOBKOM; yop 9
CropaHus HOBOT'O MaTepuana, JIeSITEIbHOCTH, JKETaeT pELICHHIO 3a1a4.
Mmarepuana | paborac pruoOpeTaTh HOBBIE 3HAHUS, ITo3naBaTenbHBIE: OCO3HAET IO3HABA-
u Y4eOHHUKOM, YMEHUS, NIOJTy4eHNEe 3HAaHUH TEJBHYIO 33]1a4y; YATAeT U CIIYIIAeT,
MPUMEHEHU | pelleHHe 33/1a4. | Ha OCHOBAaHHM aHAJM3a U3BJIEKas] HY)KHYIO HH(POPMAIHIO
€ 3HaHui IIPOLIECCOB. KoMMyHUKaTHBHBIE: YMEHIE
Ui CIIyIIaTh YKa3aHUs yUUTeNs, CIaKeHHO
penieHus paboratb B rpyrmie, BoIpadaThiBaTh
3ajad. MPaBUIbHOE MHEHHE.
JlaGopaTopHas Ypoxk- N3ygaer HcnbIThIBaET jKeIaHue IIpoBoaut npocteie PeryasituBHbIC: yMEET Odop
pab6ora Nel MPaKTUKYM | TpeOOBaHUS K 0CBaNMBaTh HOBBIE BUJIBI nabopaTopHbIe H3MEPEHUS U CIIyIIATHBCOOTBETCTBHH C LIEJIEBOM MUTH
«CpaBHeHHE BBINOJIHEHHIO JIeSITEIbHOCTH, YIaCTBOBATh | MPOU3BOJIUT PACUET KOJINYECTBA YCTaHOBKOH; YMEET BBINOJIHATh pabor
KOJIMYECTR MIPAKTUYECKON B TBOPYECKOM, CO3HJATENb- | TEMJIOTHI 10 U3BECTHBIM MIPAKTUYIECKHE 3aJaHUS 110 y

TEIUIOTHI TIPU
CMEIINBAHNHU BOJIBI
pazHoit
TEMIIEPATYPHDY

paboTsl, yuurcs
OTIPENETATh U
CpaBHHMBAThH
KOJINYECTBO
TETIOThI
OTJIaHHOE
ropsiaeu u
MOJy4EHHOE
XOJIOJHOM ,
OILICHHMBAET

HOM TIPOIIECCE; OCO3HAHUEC
ce0sI KaK UH-
JIUBHUYAbHOCTH U
OJTHOBPEMEHHO KaK 4JieHa
o01ecTBa

¢dopmynam. OnieHUBaeT
pe3yIbTaThl.

MPEUI0KEHHOMY ONUCaHUIO U
MIPOyMBIBATh COOCTBEHHBIE ITyTH
MIPOBEACHUS IKCIIEPUMEHTA.
ITo3naBaTenbHBIE: OCO3HAET I03HABA-
TEJNBHYIO 3a/1a9y; YUTACT U CITYIIAeT,
M3BJIeKast Hy)KHYIO0 HH(POPMAIHIO, a
TaKXKe CaMOCTOSTENIFHO HAXOIUT €€ B
HWHCTPYKIOHHU 110 BBITIOJTHEHUIO
J1a00paTOPHOU PabOThI
KoMMmyHHKaTHBHBIE: YMEHHE




pe3yIbTaTH
JIEJIaeT BBIBOIBI

CIIYLIATh YKa3aHUsI YIUTEIIsI, CIIayKSHHO
paboratb B rpymnmne

9 3aKoH COXpaHCHUs U | YPOK Pabora ¢ Pa3BuTHe mo3HaBaTeNbHOM 3HaTh OCHOBHBIE TIOHSATHS PeryasTuBHBIE: yMEET CITyIIAThHB *11
TpeBpaICHHS U3y4YCHHS YUCOHUKOM, JIEATEIIBHOCTH, YKeJIaeT U3YYCHHOU TEMBbI, IPUMCHSTh COOTBETCTBUH C IIEJICBON YCTAHOBKOIA; Ynp
SHEPIHH B HOBOTO pacuupeHue nproOpeTaTh HOBBIC 3HAHUS, | 3aKOH K OIMHMCAHHIO YaCTHBIX 10
MEXaHHYECKUX H MaTepuaia. | 3aKoHa YMEHUS, OJTyYCHHUE 3HAHUIA | CIIy4acB. ITo3HaBaTeIbHBIE: OCO3HACT MMO3HABA-

TEIUIOBBIX MpPOIleccax COXpaHCHHUS Ha OCHOBAaHUH aHAIU3a TEJNILHYIO 3a/1a4y; YUTACT U CIIYIIACT,

SHEpruu Ha MPOLIECCOB. M3BJIeKask HY)KHYIO HH(POPMAIIHIO,

TEILIOBBIC coctasisier OK

MPOLIECCHI. KoMMyHHKATHBHbIE: YMCHHE

Pa6ora ¢ OK CITyIIATh YKa3aHUs YIUTENs, CIaKSHHO
paboTaTh B rpymIe, BEIpadaThIBaTh
MPaBUIIbHOE MHEHHE.

PA3JIEJI 2U3MeHeHue arperaTHbIX COCTOSHUH BelecTBa

10 ArperaTHbie HCTIBITBIBACT MOJIOXKH- 3HaTh ¥ TOHUMATh OCHOBHBIE PeryassTHBHBIE:CIOCOOCH IPUHIMATH *12,
COCTOsIHUA BellecTsa. | M3yuenue Bcenomunaer TEJNbHOE OTHOIIEHUE K MTOJIOKEHUS MOJIEKYIIPHOIO U COXPaHATh YUeOHYIO 3a7a4y; IUIaHH- 13
[InaBneHue u HOBOI'O OCHOBHBIE YYEHUIO0, TO3HABATEIbHOMN CTPOCHHUS BEUIECTBA, YMETh C poBaTh (B COTPYAHUYECTBE C YUUTEIEM Yop
OTBEp/ICBaHHE MaTepuaia | MPEICTaBICHUSI O | JCATEIBHOCTH, KCIAHHE MOJICKYJISIPHOM TOYKH 3PCHHUS 1 OJTHOKJIACCHUKAMM HJIH 11
KPHUCTALUTHUECKUX CTPOCHUM npuoOpeTaTh HOBBIC 3HAHUSA, | OOBICHATH MPOIECC Mepexo/ia CaMOCTOSTEIFHO) HEOOXOAUMBbIC
Ten BEIIIECTRA, YMEHUSI, COBEPIICHCTBOBATh | BEIIECTBA M3 OJHOTO arperaTHOrO | JCHCTBHsI, OTICPAIIUH, ICHCTBOBATH 110

IIBITAETCS HAMEIOIITHECS. COCTOSIHUSL B JIPYTOE. IUTaHy.

CaMOCTOSITEITEHO IMo3HaBaTeIbLHBIE: OCO3HAET IMO3HABA-
CMOJICTUPOBATH TENBHYIO 33/1a4y; YNTAET U CIYIIACT,
nporiece M3BJIeKask HY:KHYIO HH(POPMAIIHIO,
nepexoa CaMOCTOSITENILHO HAXOJIHNT €€ B
BEIIEeCTBA M3 yueOHBIX MaTepHaiax.

TBEPIOrO KoMMyHHKATHBHBIE: CTPOUT MOHOJIO-
COCTOSIHUS B THYCCKHC BBICKA3bIBAHMNA, yMeeT 3aaa-
JKUIIKOE U BaTh BOIPOCHI, CIIyIIATh COOECeTHUKA
HA000POT.

PaboTaet ¢

YueOHHKOM H

OIOPHBIM

KOHCITCKTOM.

11 I'padux mnasnenus u | M3ydyeHnue VYuutbes untath | MICHIBITHIBAET jKelaHue [NoHnMaeT TemIoBEIe MPOIIECCHI, PeryasTuBHbIE: yMeeT *14,
OTBEPJICBAHUS. HOBOTO U CTPOHTH OCBauBaTh HOBBIC BHJIbI YMEET OTpa)kaTh MPOILECCHl Ha CJIYIIATHBCOOTBETCTBHH C IIEJICBON 15
VnenbHas TemioTa MaTepuana | rpaduKd JIESITeTbHOCTH, YYaCTBOBAaTh | TpaduKax. YCTaHOBKOH; YMEET BBIMOJHATh Yup
TUTaBJICHUS. TUIABJICHHS 1 B TBOPYECKOM, CO3HIATENb- MPAKTUICCKHE 33aHUS 110 12

OTBEpICBAHMSL. HOM IIPOIIECCE; OCO3HAHUE NPEIOKEHHOMY OIMCAHMIO IpoIiecca (2,3)

ce0st KaK uH-
}II/IBI/I}IyaHBHOCTI/I nu
OJIHOBPEMEHHO KaK djieHa
oO1ecTa

Ilo3HaBaTebHBIE: OCO3HACT ITO3HABA-
TEJNBHYIO 3a/1a9y; YUTACT U CITYIIAeT,
W3BJIeKast Hy)KHYI0 HH(POPMAIHIO,
IpUMEHIeT MaTeMaTHYECKUe 3HAHU B




00nacT MOCTPOCHHS TPaUKOB.
KoMMyHHKAaTHBHBIE: YMCHUC
CIIyIIATh YKa3aHUsI YUUTEIs, CTAKCHHO
paboTaTh B rpyIIe U CAaMOCTOSITEIBHO.

12 Pacuér xonmmuectna Wzyuenne | Paboraer c VcnbITEIBAaET MOJIOKU- 3HaTh pacu€THYIO HOpMYITy A PeryasiTuBHBIE: CTIOCOOCH 10501051
TEIUIOTHI MIPU HOBOT'O y4eOHHKOM, TEJNbHOE OTHOILICHUE K H3y4aeMoro Ipoluecca, aKTyaJIM3UpOBaTh U BOCCTAHABINUBATh BUJL.3
IUIaBJICHUU U MaTepuaia | aHaJIU3UPYeT U YYEHHIO, T03HABATENbHON MIPUMEHSTH €€ B PeIICHUHU 3ajlad, | W3BECTHbIC 3HAHUS U YCBOCHHBIE agaH
OTBEPACBaHNU. " 00BACHIET JEATEIBHOCTH, KETIaHUE HaXOJWUTh HEOOXOMMBIC HaBBIKH, IPUHAMATh U COXPAHATH ust

NPUMEHEHN | Pe3yJIbTaThl MpUOOpETaTh HOBBIC 3HAHUS | TAOMMYHBIC 3HAUCHHUS. y4eOHyI0 3a/1a9y; INIAaHUPOBATh
e MOTy4eHHS Y HCTIOJIb30BATh UX IS HEOOXOANMBIC NEHCTBHS, OTIEPALIHIH,
MONy4eHH | (OPMYJIBI Ui penIeHus 3aad. JEeHWCTBOBATH T10 IUIAHY.
bIX 3HAaHUU | pacyéra Ilo3HaBaTe/IbHbIE: IOHUMAET
UL KOJIMYecTBa nH(pOpPMaNHIO, IPEACTABICHHYIO B
pelneHus TEIUIOTHI, yueOHHKe, TOJyYeHHYIO B PE3yJIbTaTe
3a7ad. pelIaeT 3agaun aHaJM3a NPaKTUYECKUX HAOII0ICHUH
COBMECTHO C KoMMyHHKaTHBHBIE: CIIOCOOCH
yUUTENEeM U B CTPOUTD TMOHSTHBIE JJIsi coOeceHNKA
rpymIe. BBICKA3bIBAaHHs, yMEET M0JIy4aTh C
MIOMOIIBIO0 BOMPOCOB HEOOXOTUMBIE
CBEJICHUS OT MapTHEpa 1o
JEATEIBHOCTH ¢ YI€TOM KOHKPETHBIX
y4eOHO-TI03HaBaTEIbHBIX 33/1a4.

13 Pacuér xonmuecTBa O0606menn | PpoHTATBHBINA Hmeer xenaHue ocBauBaTh 3HaTh pacuéTHBIC GOpMYIBl IS | PeryiATHBHBIE: aKTyalH3UPYET U 150301078
TETIIIOTHI IIPU e OTIpoC 110 HOBBIE BHJIBI JICSITENBHOCTH, | U3y4aeMbIX IPOIIECCOB, BOCCTaHaBJINBAET 3HAHUS O BU/L.3
HarpeBaHuy 1 MOJy4eHH | JAOMAIIHEMY y4acTBOBATh B TBOPUYECKOM, | MPUMEHSTH UX B PEIICHWH 3a]ad, | MOJEKYJISIPHOM CTPOCHHH BEIIECTBA, ajaH
TUIaBJICHUH. BIX 3HAHUH | 3aJaHHIO. CO3HJIaTEeIILHOM IIPOIIECCE; HaxOAHUTh HEOOXOAUMbIE JBIDKEHUH MOJIEKYJI, IOMOJHSET UX us

o IIpoBepxa 0CO3HaeT ce0sl Kak MHIUBH- | TaOJIUYHbIE 3HAUCHHMSI. HOBBIMH CBEJACHUSIMH O CTPOCHUU
TEIUIOBBIM | 3HAHMSA JIyaJbHOCTb U MOJIEKY T
nponeccaM | Gopmyi. OJTHOBPEMEHHO KaK WICH ITo3HaBaTenbHBIE: TOHUMAECT
, petieHne | Pemienue 3amau | oOmiecTsa. uH(popMaLuIo, NPEICTABICHHYIO B
3aj/1a4. COBMECTHO C M300pa3uTeIHLHON, CXEMAaTHIHOH,
YUUTENEM H MOJIENTBHOH (hOpMe, UCTIONB3YEeT
CaMOCTOSTENbH 3HAKOBO-CUMBOJIMUECKHE CPEJICTBA JIJIS
o. penIeHust pa3IMYHbIX YYeOHBIX 3a71ad.
KoMMyHHKaTHBHBIE: CTPOUT MOHOJIO-
THUYECKUE BBICKA3bIBAHUS, OCYIIECTBIIS-
€T COBMECTHYIO JEATEbHOCTD B apax
1 pabounx rpymnmax.

14 Hcnapenue. N3yuenue Ha ocHoBe VcnpIThIBaET jKeIaHue YmeeT 00BSICHATH MPOIece PeryasTuBHbIe:criocoOeH *16
HacrimenHsli u HOBOTO CBEJICHUN O 0CBaNWBaTh HOBBIE BUJIBI Tepexoaa KUIKOCTH B Map. aKTyaJIM3HPOBATh M BOCCTAHABINBATh 3an. 1
HEHACBHIIICHHBIA Tap | MaTepuaja | CTPOCHUH JIESITETIBHOCTH, [Tornmaer 4To 3HAYHUT Map W3BECTHBIC 3HAHUS U YCBOCHHEIC

BEIIlECTBA Y4acTBOBAaTh B HACBIIIIEH. HaBBIKH, IPUHUMATH U COXPAHSITh
TIBITAIOTCS TBOPYECKOM, CO3UIATEIh- yaebHyI0 3a/1a4y; TIaHUPOBATH (B
CO3/1aTh HOM NPOIIECCE; OCO3HAHUE COTPYAHUYECTBE C YUUTEIEM U




MOJIEKYTIAPHYIO
KapTUHY
nepexona
BEILECTBA 13

ce0s Kak uH-
JMBHAYaIbHOCTH U
OJTHOBPEMEHHO KaK 4JieHa
oO1miecTBa, ymeeT

OJTHOKJIACCHUKAMH WJIH CaMOCTOSTEIh-
HO) HEOOXOAMMBIC JCUCTBUS,
onepaunuu, 1eHCTBOBATH M0 IJIaHY.
Ilo3naBaTe/bHBIE: TOHUMAET

KUJKOCTH B [1ap. | CaMOCTOSATENILHO nH(pOpMaLHIo, IPEICTABICHHYIO
Pa6ota c aHaIIM3UPOBATh BU300pasuTeNb HOM, CXeMaTHYHOH,
yaeOHHKOM H pe3yIbpTaThl HAOIFO ICHUIA. MOJIEIBHOM (hopMe, HHTETPUPYET
OTIOPHBIM WHPOPMALINIO B IMEIOIIIIACS 3a1ac
KOHCTIEKTOM. 3HaHUi, peoOpas3yeT, CTPYKTYpUpyeT,
BOCIIPOM3BOJANT H IIPUMEHSET C YIETOM
pemaeMbIX 3a7a4; HCIOIb3yeT
3HaKOBO-CUMBOJIMYECKUE CPECTBA IS
peleHNs Pa3IuUHbIX Y4eOHBIX 3aay.
KoMMyHHKaTHBHBIE: CIIOCOOCH
CTPOUTH TMOHATHBIC IS
cobOeceHIKa BBICKA3bIBAHHUS,
yMeeT MOJIy4aTh C IOMOIIBI0
BOIIPOCOB HEOOXOAUMBIE
CBEJICHUS OT MMapTHEpa 1o
JESTEIBHOCTH C YIETOM
KOHKPETHBIX y4eOHO-
MMO3HABATENBHBIX 3a/1a4.

15 [Mornomenue Ypox Paboraer c YaoBierBopeHne OT 3HaTh OCHOBHBIC TIOHATHS TEMEI. PeryasTuBHBIE:CTIOCOOCH IPUHIMATh

SHEPTHA TPU W3ydenus | y4eOHHKOM, BO3MOKHOCTH TOKa3aTh ¥ COXpaHATh y4eOHYIO 3a7a4y; ITaHU-
WCIIapeHu!u U HOBOT'O aHaJIU3UPYyeT U XOpOIINe 3HAHUS, poBaTh IEUCTBUS, CAMOCTOATEIBHO *17
BBIJICJICHHUE TIPU Mmarepuana | OOBSCHSET CTpeMJIEHHE 3HaTh OOJIBINE U CIIPABIIATHCS C MPEUIOKEHHON
KOHJICHCAIINH. U peIIeHus] | pe3ynbTaThl MPUMEHSTH 3HAHUS NIPH WHINBUAYAJIBHON paboToN
Y aensHas TemioTa 3a1ad. MOJTyYECHHUS peleHny 3aay. ITo3HaBaTenbHBIE: TOHIMaET HHOP-
napooOpa3oBaHus. bopMyIbI TS MaIuIo, IpUMEHseT Ha MIPaKTHKe
pacuéra [I0JIyYEHHbIE 3HAHUS
KOJIMYeCTBa KomMMyHuUKaTHBHBIE: YMEHHE
TEIUIOTEHI, paboTaTh CaMOCTOSTEIBHO , B
pelmaeT 3agadn 0O0JIBIIIOM KOJUIEKTHUBE HE MEIIATh
COBMECTHO C paboTaTh TOBAPHIIIAM.
YYUTENEM U B
rpymIe.

16 Pemenne 3anau Ha Ypoxk Pemenne 3agau Kenanne ocsanBath HOBble | OTpabOTKa HaBBIKA PELICHUS PeryasTuBHBIE: IPHHUMACT U *17
pacu€T Konn4ecTna pemeHus COBMECTHO C BUBI IEATSITFHOCTH B 3a/1a4, HaX 0K ICHH coxpasseT yueOHyIo 3a1a4y; yop
TEIUIOTHI MIPH 3amaq yUIHUTENEM, WHINBUIYAIbHOM, HEOOXOINMBIX JaHHBIX B TUTAHUPYET (B COTPYIHUUIECTBE C 13
WCTIAPCHUU H CaMOCTOSITETIEHO | TPYMIIOBOH, MapHO# popmax | Tabmmie. yYuTeNneM U OJHOKIACCHUKAMH HUIH
KOH/ICHCAIINH. U B IpyTnax. paboThI, y4aCTBOBAThH B CaMOCTOSITENILHO) HE0OX0TUMBbIE

TBOPYECKOM, CO3H-
JATEeJIHHOM Ipolecce ¢
IENTBI0 PAa3BUTHUS HABBIKOB

JIEHCTBUS, OIIEPALIUH, IEUCTBYET 110
I1aHy.
Ilo3naBaTenbHBIE: OCO3HAET IO3HABA-




IIPAKTUYECKOTO IIPUMCHCHUA
TMOJTYYCHHBIX 3HAHUM

TEJBHYIO 3aJa4y; YATAeT U CIyIIaeT,
U3BJIEKas HY)KHYIO HHpOpMaLuIo, a
TaK)Ke CAMOCTOSITEIEHO HAXOANT €€ B
Marepuanax yaeOHUKOB, pabounx
TEeTpajaeii;

KoMMyHHKaTHBHBIE: CTPOUT HEOOIIb-
[IHe MOHOJIOTHYECKHE BBICKAa3bIBAHMUS,
OCYILECTBIISIET COBMECTHYIO SSTEIb-
HOCTB B IIapax ¥ pabo4HX Ipymmax ¢
y4EeTOM KOHKPETHBIX y4eOHO-
NI03HABATENbHBIX 331a4.

17 Kunenue. Wsyuenne | PaccmarpuBaer HcnbIThIBAET XKenaHue YMeeT 00BSICHATE Tporece PeryasTuBHBIE: yMeeT *18
HOBOTO TIPOIIeCcC KUIIEHHS | OCBaWBaTh HOBBIC BUIbI KHIICHUS ¢ MOJICKYJISIPHOM TOYKH | CIyIIATHBCOOTBETCTBHUH C LIEJIEBOH Ymp
MaTepHuaja. | ¢ MOJEKYJISIpHOW | JesTelIbHOCTH, yIaCTBOBATh | 3pPEHUS, aHAIU3UPYET YCTaHOBKOM; YMEET BBIIIOJIHATh 14(2)

TOYKHU 3pEHM, B TBOPYECKOM, CO3MJATENb- | 3aBUCHUMOCTb TEMIIEPATypPHI MpPaKTUYECKHE 3aaHus 110

M3y4aeT OT Yero | HOM IIPOIlecce; OCO3HaHUE KUIICHHUA OT BHEIIHETO JaBJICHHUs. | MPEATIOKEHHOMY OIHMCAaHUIO Ipolecca

3aBUCUT cebs KaK uH- ITo3naBaTe/bHBIE: OCO3HACT [I03HABA-

TeMIepaTypa JTUBHUIyaIbHOCTH U TEJIBHYIO 3a]1auy; YUTaeT U CIyIIaeT,

KUIICHUSA. OJTHOBPEMEHHO KaK 4JICHA U3BJICKasl HY)KHYIO0 HH(POPMAIIHUIO,

oOmecTBa yMeeT KpPaTKO 3alHCHIBATH

“H(OPMANHNIO B OTIOPHBII KOHCIEKT.
KoMMyHHKaTHBHBIE: YMEHHC
CIIyIIaTh YKa3aHUS YIUTENS, CIaKECHHO
paloTaTh B rpynme U caMOCTOSITEJIBHO.

18 Bnaxnocts Bozayxa. | M3ydenme | OcBamBaer HcneiteiBaeT noTpeOHOCTS B | [IoHMMaeT MOHATHE BIIaXKHOCTb, PerysisiTHBHBIE: YMEET CITyIIaThB *19
Crioco0sr HOBOT'O TIOHATHE MOJy4YE€HUN HOBBIX €€ 3Ha4YeHUE Ul CaMOYyBCTBUS COOTBETCTBUU C LIEJIEBOM YCTAHOBKOU; Yop
OIIpEeEIICHUS Marepuaina. | BIAXKHOCTb. 3HAHW,CTPEMIICHUE 3HATh YeJI0BEKa, TOYHOTO IIPOU3BOJICTBA 15 (1)
BIQ)KHOCTH. Oco3Haér 6oJbIIIe ¥ IPUMEHSTh U COXPAHHOCTH NPOU3BEICHUN Ilo3HaBaTebHBIE: OCO3HACT [T03HABA-

3HAYMMOCTh 3HaHUS JJIs1 00BSICHEHUS HCKYCCTBa. TEJIbHYIO 3a]1auy; YUTAeT U CIIYIIaeT,

9TOTO MOHSTHS. MIPOIIECCOB B OKPY’KaIOIIEM U3BJIEKasl HY)KHYIO HH(POPMAIIHIO,

3HAKOMUTHCSI CO | MHUPE. paboTaeT ¢ OMOPHBIM KOHCIIEKTOM

criocobaMu KoMMmyHHKaTHBHBIE: YMEHHE

N3MEpEHHS CJIyIIaTh YKa3aHUS YUUTENs], CIIaXKEHHO

BJIQYKHOCTH. paborats B rpymnie, BoIpabaThIBaTh
MIPaBWJIbHOE MHEHHE.

19 JlaGopaTtopHas VYpok- Wzyuaet HcnbIThIBaET XKenaHue 3HaeT ¥ yMeeT NPUMEHSATh Ha PerynsTuBHbIe: ymeeT Odop
pabora Ne2 NPaKTHUKyM | TpeOOBaHHS K 0CBaMBAaTh HOBBIE BUJIBI MIpakTHKe (GOPMYJIBI U pacuéra | CIyIaTbBCOOTBETCTBUH C LIEJIEBOH MUTB
«3mepenue BBITIOJTHEHHIO JIeSITeJIbHOCTH, y4acTBOBaTh | KOJIMYECTBA TETIOTHI TPH YCTaHOBKOM; YMEET BBITIOIHATh pabor
yHeHBHOI\/’I TIPAKTUYCCKOU B TBOPYECCKOM, CO3UIATECIIb- Harp€BaHuM U OXJIAXKJICHUU. MPaKTUIYCCKUEC 3aJITaHuA 110 y
TEILTOEMKOCTH paboThl, yYUTCS | HOM IIpoIecce; OCO3HAHNE MPETIOKEHHOMY OITUCAHUIO U

TBEPAOrO TEJIa»

ONpEeAeNATh U
CpaBHMUBATh
KOJINYECTBO
TEIJIOTHI

ce0s KaK MH-
)II/IBI/I}IyaJ'[BHOCTI/I nu
OJIHOBPEMEHHO KaK djieHa
KOJUIEKTHUBA

MpOaAYMBIBATH COOCTBEHHEIE IIyTHh
MPOBEACHUA DKCIICPUMEHTA.
Ilo3naBaTebHbI€: OCO3HACT ITO3HABA-
TCJBHYIO 3a/1a4y; YMTACT U CIYIIACT,




OTJAaHHOE
ropsiaeit Bogou
U TIOJTyYEHHOE
XOJIOIHBIM
LHUIHHIPOM ,
OLICHUBAET
pe3yIbTATH U

JCJ1acT BBIBOJBI.

PaccuuteiBaet
YAEIbHYIO
TEMI0EMKOCTh
LWIMHIpA U 110
TabIHIEe
onpeneaiaTb
Martepuan, u3
KOTOPOTO OH

M3BIICKas HY)KHYIO HH(OPMAIIHIO, a
TaK)KE CAMOCTOSITEIbHO HaXOJ/IUT €€ B
HUHCTPYKIIUH 10 BBIOJTHEHHIO
71a00pPaTOPHOI pabOTHI
KoMMyHHKATHBHbBIE: YMEHHE
CITyIIATh YKA3aHUS YUUTENSI, CIaXKEHHO
paboTaTh B rpymie

U3TOTOBJICH

20 Pabora ra3a u napa N3yyenue Cnymraer u HcnsrteiBaet notpe6HOCT B | IloHMMaeT , 4To NMpu paciiupeHuu | PeryJsiTHBHBIE: yMeeT CIIyIaThB
IPU pacIIUPEeHUH. HOBOT'O paccyxnaaer MOJIy4CHUU HOBBIX 3HAHMUH, nap coBepiaer pabory, ymeeT COOTBETCTBHH C II€JICBON YCTAaHOBKOH; *21,
Jsurarens Mmarepuanga | BMECTe C CTpeMJICHHUE 3HATh OOJBIIE U | OOBACHATH MPHHIMI paOOTHI 22
BHYTPEHHETO yUHTeIeM, MPUMEHATD 3HAHUS VIS JBUTATEINIs] BHYTPEHHETO IMo3HaBaTe/bHBIE: OCO3HACT TO3HABA-

CrOpaHusl. pabortaer ¢ 00BSCHEHUS IIPOIIECCOB B CTOpaHusl. TENBHYIO 3aJa4y; YNTACT U CIyIIaeT,
Y4eOHUKOM U OKpYXKaIOIIeM MHUPE, M3BJIEKas HyKHYIO HH(OPMAIIHIO,
OIIOPHBIM 1 MCIIOJIb30BAHNUS B paboTaeT ¢ ONOPHBIM KOHCTIEKTOM
KOHCTICKTOM. TEXHHUKE. KoMMyHUKaTHBHBIE: YMEHIE
CIIyIIaTh YKa3aHUs yUUTeNs, CIaKeHHO
paboratb B rpyrmie, BoIpabaThiBaTh
MPaBUIBHOE MHEHHE.

21 ITapoBas Typ6uHa. N3yyenue Crymraer u HcnsrteiBaet notpe6HOCT B | IloHMMaeT 1 ymeeT 0OBACHATH PeryasitTuBHBIC: yMEET *23,
KIIJ TermoBoro HOBOTO paccyxuaer MOJTyYCHUN HOBBIX 3HAHUH, | MPHHIUI ACHCTBUS [TapOBOH CJIyIIaTbBCOOTBETCTBHH C IENICBOI 24
JIBUTATEJIS. . Mmarepuana | BMeCTe C CTpeMJICHHUE 3HATh OOJIbIIE U | TYpPOMHBI. YCTaHOBKOH; YMEET BBIIIOIHATh

yUHTeIIeM, MPUMEHSATD 3HAHUS JUIs TIPaKTHYECKHE 3aJaHus 110

paboraer ¢ 00BSCHEHUS MTPOLIECCOB B MIpeUI0KEHHOMY OIKCaHUIO IIpolecca

y4eOHHUKOM H OKpY’KaloIIeM MUpE, ITo3naBaTenbHBIE: OCO3HAET I03HABA-

OIOPHBIM U MCIIOJIb30BaHUSA B TEJIBHYIO 33]1a4y; YATAeT U CIIyIIaeT,

KOHCTICKTOM. TEXHUKE. W3BJIeKast Hy’)KHYI0 HH(POPMAIHIO,
yMeeT KpaTKO 3aliCHIBaTh
UH(GOPMAIIHIO B ONOPHBII KOHCIIEKT.
KoMMyHUKaTHBHBIE: YMEHIE
CITyIIaTh YKa3aHUS YUUTENs, CIaKSHHO
paboTath B rpynmne U caMOCTOSITEJIBHO.

22 O606mmenue pasnena. | Iloropenn | O6o6miaer HcneiteiBaeT ToTpeOHOCTE B | 3HaHUE (GOopMyII i1t pacuéra PeryssiTuBHBIE: IPUHUMACT U Wumn




Pemenne e MaTepHa ¢ MOJIyYCHUN HOBBIX 3HAHUH, KOJIMYECTBA TETIOTHI coxpasseT yuyeOHyIo 3a1a4y; BHA.3
KOMIUICKCHBIX 3a7[a4. | MPOMICHHO | UCIOJB30BAHUEM | CTPEMIICHHE 3HATHh OOJIBINE M | TPUPA3THYHBIX TETUIOBBIX TUIAHUPYET (B COTPYTHHYCCTBE C ajaH
ro OIOPHBIX MPUMEHSTH 3HAHUS IS MPOIECCOB M YMEHUE MPUMEHATh | YYUTEICM U OJHOKIACCHUKAMH HJIH us
MaTepuajia | KOHCIICKTOB H peleHus 3a1a4. (hopMyJIBI IPH pelIcHHE 3a7ay. CaMOCTOSTEIIFHO) HEOOXOIMMBIC
Tabu, JICHCTBUS, ONIepalliy, NICHCTBYET IO
MIPUMCHCHHUE TUIaHY.
3HAHUH [IpU Ilo3HaBaTe/IbHBIE: OCO3HAET I103HABA-
pereHnn 3a1ad. TENBHYIO 3a[1a9y; YATAET U CIIYIIAeT,
W3BIICKas HY)KHYIO HH(OpPMAIIHIO, a
TaKXKe CaMOCTOSTEIIFHO HAXOIUT €€ B
MaTepuanax yueOHHUKOB, pabOUmX
TeTpaaci
KoMMyHUKATHBHBIE: CTPOUT HEOOIIb-
IKUEC MOHOJIOTHYCCKUEC BbICKA3bIBAHUS,
OCYILECTBIISICT COBMECTHYIO JCATEIIb-
HOCTh B ITapax U pabo4Mx rpymnmax ¢
YYETOM KOHKPETHBIX Y4eOHO-
MO3HABATENILHBIX 3a]1a4.

23 Konrposbnas paborta CamocTosaTenbH | AJeKBaTHOE, OCO3ZHAHHOE Ioka3aTh 3HaHUS HOPMYIT U PeryassTHBHBIE:CIOCOOCH IPUHIMATH [ToBT
0 pasnery Ypox oc BEITIOJIHEHNE | MPEJCTaBJICHHE O KaueCcTBaX | HAaJMYWE HAaBHIKA B PCIICHUN ¥ COXpaHATh yUeOHYIO 3aa4y; ITaHU- opeH
«TemoBrle SIBICHUA. | KOHTPOJIA paboTEHI 1Mo XOPOIIETO YICHHKA; 3amad. pOoBaTh ACHCTBHS, CaMOCTOSITEIEHO ne
3Mmenenue 3HaHUH KapTOYKaM. colpaibHas POJb YICHUKA,; CIPABIIATHCS C MPEUIOKEHHOMN *1-21
arperaTHbIX OCO3HAHHEIC WHAWBHAIYATEHOW paboTOM
COCTOSIHHIA HEOOXOTUMOCTH CaMOCO- Ilo3naBaTenbHbIE: TTOHIMAET HHPOP-

BEIECTBA» BEPUICHCTBOBAHUA Maluio, MpUMEHACT Ha MPAKTUKE
IMOJIYYCHHBIC 3HAHU
KoMMyHHUKaTHBHBIE: YMEHHE
paboTaTh CaMOCTOSITENHHO , B
0OJBIIIOM KOJIJIEKTUBE HE MEIIaTh
paboTaTh TOBAPHUIIIAM.
PA3JIEJI 3 as1eKTprueckue siBjieHus 32 yaca
24 DnexTpuzanus Tej. Ypok Hab6nronenune JIMYHOCTHBIE: 3HAKOMCTBO C SIBJICHHEM PeryasituBHble: ymeer *25,
JBa BHIa 3apsIoB. H3YUYCHHUS AJIEKTPH3AlNN,B3a | UCIIBITHIBACT )KEJIaHHE ANEeKTpHU3annH, GOpMUPOBAHHE CIIYIIATHBCOOTBETCTBHH C IIEJICBON

HOBOTO AMOJICHCTBUS OCBaWBaTh HOBBIC BUJIBI 3HAHUH 0 3apsAaax U U3ydeHHe YCTaHOBKOH; YMEET BBIMOJIHATh

MaTepuana. | 3apsHDKEHHBIX Tell JeSITeIBHOCTH, BHJIOB UX B3aUMO/ICHCTBUSI. MPAKTUICCKHE 3aTaHUS 110
HA OIBITE, Y4acTBOBAaTh B MIPEI0KEHHOMY OTHCAaHUIO IpoIecca
00BsICHEHUE TBOPYECKOM, Ilo3HaBaTe/ibHbIE: OCO3HAET IMO3HABA-
YBUICHHOTO, CO3MIATEIBHOM IPOIIECCE; TEJIbHYIO 3a[1a4y; YUTACT U CITYIIACT,
pabota c 0co3HaeT cels Kak W3BJIeKast Hy)KHYI0 HH(POPMAIHIO,
yqe6HI/IKOM, UHAWBUIYAJIbHOCTH U YMECT KPaTKO 3allMChIBaTh
cocraBienue OK, | ogHOBpeMEHHO Kak 4ieH UH(GOPMAIIHIO B OIOPHBII KOHCIIEKT.
pabota c o0recTBa KoMMyHHUKaTHBHBIE: YMEHIE

MaTepruaioM

CJIyHIaTb YKa3aHUsl yYUTCs, CJIAXKCHHO




carita «KiaccHas

paboTaTh B rpyMIIe ¥ CAaMOCTOSTENBHO.

bu3nKay.

25 OIEeKTPOCKOII. Ypox HaGmonenue JIn4HOCTHBIE: 3HaeT, KakiuM pHOopoM PeryasTuBHbIe: ymeeT *26,2
[IpoBoxHUKY 1 U3y4YECHUS OIIBITOB TIO UCTIBITHIBAET YKETaHUe 0OHapYKUBAOT 3JIEKTPUIECKHUIT CJIyIIaTbBCOOTBETCTBHH C IIENIEBOI 7
HETIPOBOJHUKHU HOBOTO JJIEKTPHU3ALINH. OCBaMBaTh HOBBIE BUJIbI 3apsifi, ero yCTPOUCTBO U YCTaHOBKOM; YMEET BBITIOJIHSATh
3IEeKTPHUYECTBA. MaTepuanga. | 3HAKOMCTBO C JIeATEeILHOCTH, NpUHOMN aevcTBus. JleneHue NpaKTHYECKUE 3aTaHus 10

ipudopoM Jutst y4acTBOBAaThH B BEIIECTB HAa IPOBOJHHUKH TOKA U IpeJIoKEHHOMY OIUCAHMIO Ipoliecca
0OHapyKEHUS TBOPYECKOM, JVIICKTPUKH. IMo3HaBaTe/bHbIE: OCO3HACT TO3HABA-
NIEKTPUIECKOTO CO3UAATEIHFHOM IIPOLIECCE; TENBHYIO 33Ja4y; YATACT U CITyIIacT,
3apsiia. Pabora ¢ oco3HaeT cels Kak M3BIIEKas] HY)KHYIO HH(OPMAIIHIO,
Y4eOHHKOM 1 WHIUBHUIYaIbHOCTE U yYMeET KpaTKO 3alHCHIBATh
OTIOPHBIM OJHOBPEMEHHO KaK WICH nH(pOPMANHNIO B OTIOPHBII KOHCIEKT.
KOHCIIEKTOM. obmecTBa KoMMyHHKaTHBHBIE: YMEHHC
CJIyliaTh YKa3zaHus y4YUTECIA, CJIAKCHHO
paboTath B rpymnie U caMOCTOSITENIBHO.

26 Henumocts Ypok 3HAKOMHTBHCS Ha JKeJlaHWe OCBauBaTh HOBBIE | 3HATH, YTO 3apsA] UMEeT PeryasitTuBHbIC: yMeEET *28,
QJICKTPHUUICCKOT'O N3Yy4YCHU OIIBITC C BUAbBI ICATCIIBHOCTH, CHOCO6HOCTI) JCIIUTHCA, HO HC CJIyHIaTbBCOOTBCTCTBUHU C HeﬂeBOﬁ 29
3apsia. DIeKTPOH. HOBOTO BO3MOKHOCTBIO y4acTBOBaTh B OeckoHeuHO. [103HaKOMUTBCS C YCTaHOBKOM; YMEEeT aHaJIU3UPOBaTh
CrpoeHue aToma. MaTepuaa JIeTTUTh 3apsifl. TBOPYECKOM, HOHSTHEM DJIEKTPOH. U3yunTh NPOLIECCHI U JIeTIaTh BHIBOBI
OO6BsacHeHne Paboraer c co3uJaTeIbHOM Ipoliecce; | cTpoeHue aroMma. Ha ocHoBaHMHM ITo3naBaTeabHBIE: OCO3HACT [T03HABA-
INEKTPUIECKUX Y4eOHHKOM 1 OCO3HaHHE ce0st Kak 9THX 3HaHHUH OOBSCHUTH MPOIECC | TENBHYIO 33/1a4y; YHTAET U CIYIIAeT,

SIBJICHUH. OTIOPHBIM WHIUBHUIYaJIbHOCTU U JJIEKTPU3ALNH. M3BJIEKas HyKHYIO HH(OPMAIIHIO,
KOHCIIEKTOM. OJHOBPEMEHHO KaK WICHa yMeeT KpaTKO 3alHCHIBATH
ob1mecTBa MH(OPMANHNIO B OTIOPHBII KOHCIEKT.
KoMMmyHHKaTHBHBIE: YMEHHE
CJIyliaTh YKa3daHUus yYUTEIA, CJIAKCHHO
paboTaTh B rpymIe U CaMOCTOSITENbHO.

27 OnexTpuuecKuit Ypok OTBETHI Y TOCKH, JKenanue momyyars HOBbIE | 3HATBH YTO TAKOE AJICKTPUIECKHUN PeryasitTuBHBIC: yMEET *32
ToK. MlcTOUHMKHI U3y4YECHUS BOCCTaHOBJICHUE 3HaHMsI, YUaCTBOBATH B TOK, YCJIOBHS €T0 CIIyIIATHBCOOTBETCTBHH C LIE€JIEBOM 3an. 1
TOKa. HOBOTO OK no namsru. TBOPYECKOM, CYILIECTBOBAHU. YCTaHOBKOI; yMeeT aHaIIU3UPOBaTh

Marepuana Pa6ora c CO3MJaTeIBHOM IIPOILEcCe; | , YTO TaKOe HCTOYHHK TOKa U MPOLIECCHI U JIeTIaTh BHIBOBI
y4eOHHUKOM H OCO3HaHKE ce0s KaK KaKHe CYILECTBYIOT BUbI ITo3HaBaTe/IbHBIE: OCO3HAET I103HABA-
OTIOPHBIM WMHJIUBUYaJIbHOCTU U HCTOYHHKOB. TENBHYIO 3aJa4y; YNTAET U CIyIIaeT,
KOHCIEKTOM. OJTHOBPEMEHHO KaK 4ieHa M3BJIEKas Hy>KHYIO HH(pOPMAIIHIO,

obmiecTsa

YMEeT KPaTKO 3aluChIBaTh
MH(OPMALHUIO B OTIOPHBIIT KOHCIIEKT.
KoMMyHHKAaTHBHBIE: YMCHUC
CIIyIIATh YKa3aHUsI YIUTEIs, CTaKCHHO
paboTaTh B rpymIe ¥ CaMOCTOSITENBHO.




28 OnexTpudeckas Ypok Wzyuenue [MonmoxwutensHoe oTHOIIE- | ChopMHUpOBATH MOHATHE 00 PeryasiTuBHBIE: yMeEeT *33
Lenb U eé MOJydeHUsl | MaTepuaia c HUE K YYEHHUIO, anekTpuueckoi rienu. OCHOBHBIE | CIIyIIAThBCOOTBETCTBHM C LIETIEBOMH 3an 1.
COCTaBHBIC YaCTH. HOBBIX UCTIONB30BaHUEM | NO3HABATENILHOMU Jes- SJIEMEHTSHI LIENH, UX YCIOBHOE YCTaHOBKOH; YMEET BBINOJIHATh

3HaHU IIpe3eHTalllY, TEJIBHOCTH, XKeJlaHue o003HaueHue. MpPaKTUYECKHE 3aJaHUs 110
OTIBITOB, puoOpeTaTh HOBbIE IpeJIoKEHHOMY OIUCAHMIO Ipoliecca
yueOHHKa. 3HaHUs, yMEHUH, Ilo3HnaBaTebHBIE: OCO3HACT NI03HABA-
Amnanmus COBEpPILEHCTBOBATh TENBHYIO 33[1a4y; YATAET U CIIyIIAeT,
YBUJIEHHOTO. HMEIOIINECS. M3BJIEKas HyKHYIO HH(OPMAIHIO,
Cocrasienne OK, yMeeT KpaTKO 3aliCHIBaTh
BBINOJIHEHHE nH(pOPMANHNIO B OTIOPHBII KOHCIEKT.
YIpaKHEHUH KoMMyHUKaTHBHbBIE: yMEHUE
CIIyIIaTh yKa3aHUs yYUTEIs, CIaKEHHO
paboTath B rpymnie U caMOCTOSITENIBHO.

29 CocTaBieHue cxeM Ypok VYyacTByeT BO Hanuuue uyBcTBa 3HaTh OCHOBHBIE AJIEMEHTHI PeryasitTuBHbIC: yMeEET Z0:010
MPOCTEHIINX 3aKperuieHd | (pOHTAJIBHOM HEOOXOIUMOCTH YUEHUS, 3NEeKTPUUYECKOH IIETH, UX CIIyIIaTHbBCOOTBETCTBHH C LI€JIEBOM 3aaH
3IEKTPUUYECKUX sl 3HAaHUH Oecene. a/IeKBaTHOE, OCO3HAHHOE yCIIOBHOE 0003HaueHHE Ha YCTaHOBKO; yME€ET BBINOJIHATh us
HeneH. Cocrasnser IIpeCTaBICHHUE O cxeMax. YMeTb YepTHTh CXEMBI MpPaKTUYECKHE 3aaHus 110

CXEMBI LETEH. Ka4yecTBax XOPOLIETO IIPOCTEHUIINX LIECTIEH. MIPEJIOKEHHOMY OIHACAHMUIO.
Brmossser yueHHKa ITo3naBaTeabHBIE: OCO3HACT [T03HABA-
CaMOCTOATENBHYIO TENBHYIO 33]a4y; YATAET U CIIyIIAeT,
pabory. M3BJIEKas HyKHYIO HH(POPMAIHIO
KoMMyHHUKaTHBHBIE: YMEHUE
CIIyIIaTh YKa3aHUs yYUTEIs, CIaKEHHO
paboTath B rpymnme U caMOCTOSTEIBHO.

30 Cua Toka. Ypok Pabora ¢ [TonoxwurensHOE OTHOIIE- | 3HATH OMPE/EICHNE CHIIBI TOKA, PeryasiTuBHbIE: TPUHUMAET U *36,3
W3mepenne cuisl MONydeHUs | MpEe3eHTaIed U ¢ | HUE K YUCHHIO, 0003HaYCHNE BETNYHHBI U coxpasseT yueOHyI0 3aauy; 7
TOKA. HOBBIX y4eOHHKOM, MIO3HaBaTEeNbHON €IMHUIIBI U3MEPEHHUS. IUTAaHUPYET (B COTPYJHUYECTBE C Ynp

3HAHUH COCTAaBJICHUE JIESITEIIBHOCTH, XKEJIAHUE 3HAKOMCTBO C TPUOOPOM ISt YUHTEIEM U OJIHOKJIACCHUKaMU WU 24
OTIOPHOTO npuoOperaTh HOBbIE U3MEPEHHsI CUITBI TOKA U CaMOCTOATENIFHO) HEOOXOAUMBIE

KOHCIIEKTa 1
pabota c HAM.

3HAHUS, YMEHUS,
COBEpIICHCTBOBATh
HMEIOIINECS

IMpaBujIaMu €T0 BKIIFOYCHU.

JIeHCTBUS, ONepaluu, JeHCTBYET 10
TJIaHy.

Ilo3naBaTe/ibHbIE: TTOHUMAET U
HHTETPUPYET WHPOPMAIIHIO B
WMEIOITUICS 3amac 3HaHUM,
mpeodpasyeT, CTPYKTYPHUPYET,
BOCITPOU3BOJUT U MPUMEHSIET C YYETOM
penraeMbIx 3a1ad.
KoMMyHUKaTHBHBIE: CITyIIaeT code-
celHuKa (TapTHepa, YInuTels), CTPOHUT
MOHSATHBIC JIJI COOCCeIHMKA
BBICKa3bIBAHUS; B3AUMOJCHCTBYET C
Y4HUTEIEM, OJHOKJIACCHUKAMU JIJIs
pelIeHusi KOHKPETHBIX Y4eOHO-




TIO3HAaBAaTCIbHBIX 3aaa4, 10~
TOBApUBACTCA U NPUXOAUT K 06111eMy
MHEHHIO B COBMECTHOM JICSTCILHOCTH.

31 JlaboparopHas Ypok- Uzyyaer [onoxutenpHOE OTHOIIE- | 3HATH U IOHUMATh CMBICI PeryssiTuBHBIE: yMeeT Odop
pabota Ne3 NPaKkTUKyM | TpeGoBaHHS K HHE K YYCHHIO, BEJIMYMHBI CUJIA TOKA. Y METh CJIyIIaTbBCOOTBETCTBHH C IIENIEBOI MUTB
«CGopka BBITIONHCHHIO TI03HABATEIbHON U3MEPSTh OTY BEJINUUHY YCTaHOBKOM; YMEET BBITIOJIHSATh pabor
IeKTPHUECKOit MIPaKTHYECKOH JeATENILHOCTH, KeIaHHe MIPaKTHYECKH. NpaKTHYECKUE 3aTaHus MO0 y

paboTsI, yaurcs IpuoOpeTaTh HOBBIE MIPEATI0KEHHOMY OTHCAHUIO U
LIENY U U3MEPEHNE
cobuparb 3HAHMS, YMEHHUS, MIPOyMBIBATh COOCTBEHHBIC ITyTH
CHJIBI TOKA Ha_. IEKTPUUECKYIO COBEPIIICHCTBOBATH MIPOBECHUS IKCIIEPUMEHTA.
PasJIMIHEIX €€ IEIIb 0 CXEME, HMEIOIINeCs, YMEHHE Ilo3HaBaTeIbHbIE: OCO3HACT TO3HABA-
y4acTKax» [OJIb30BATHCS NPOBOIUTH NPOCTHIE TEJBHYIO 33189y, YMTACT U CIIyLIACT,
aMIIepMETPOM U 9KCTIEPUMEHTHI M3BJIEKas HyKHYIO HH(OPMAIHIO, a
CHHMMaTh TaK)Ke CAMOCTOSITEILHO HAXO/UT €€ B
MOKa3aHHs TOKa. MHCTPYKIIMH 10 BBIOJIHEHHIO
71a00pPaTOPHOIT pabOTHI
KoMMyHHKaTHBHBIE: yMEHHE
CJIyLIaTh YKa3aHUS YUUTENsI, CIaXKCHHO
paborats B rpymime

32 OnexkTpuueckuil Tok | Ypok Caymaer [onoxwurtensHoe oTHOmIEe- | M3ydaeT cTpoeHHe MeTanna u PeryasiTuBHBIE: yMEET CIIyLIaThB *36

B MeETaJUIax. MOJTYyYCHHST | YUHTEIs, HHE K YYCHHIO, MEXaHH3M IPOTEKAHHA COOTBETCTBHH C IEJIEBOI1 yCTAaHOBKOM
HOBBIX paboraer ¢ TI03HABATEIbHON JIEKTPUUECKOTO TOKA B HEM. IMo3HaBaTe/bHbBIE: OCO3HACT TO3HABA-
3HAHUH Y4eOHHUKOM, JeATeNIbHOCTH, )KEIaHHe TENBHYIO 3aJa4uy; YNTAET U CIIyIIaeT,

OTIOPHBIM IpruoOpeTaTh HOBBIE M3BJIEKas Hy)KHYIO HH(OPMAIIHIO,

KOHCIIEKTOM, 3HAHMSI, YMEHHUS, yMeeT KpPaTKo 3aliChIBaTh

y4acTBYeT BO COBEPIICHCTBOBATh UH(OPMALIUIO B OTIOPHBIA KOHCIIEKT.

(dbpoHTATBHOI UMEIOIINeCs KoMMyHHKaTHBHBIE: YMEHHE

Oecene. CJIyLIaTh YKa3aHUS YUUTENs], CIaXKEeHHO
paboTath B rpyInie U caMOCTOSITENIBHO.

33 HevictBus Ypok Caymaer ITonoxurensHoe oTHOLIE- | M3y4uTh TEIIOBOE, XUMUYECKOE PeryasiTuBHBIE: OCYLIECTBIISIET UH/IU- *35,
ANEKTPUYECKOTO MOJYYeHHsT | YUHUTEIs, HHE K YYEHHIO, Y MarHUTHOE JISHCTBHS TOKA. BUJlyaJIbHYIO0, TPYIIIOBYIO, TIAPHYIO 36
Toka. HanpaBnenne | HOBBIX HaOmoaeT n TI03HABaTEIbHON [Tpumenenne 3THX neiicTBUN Ha JeATEeIIBHOCTD C IEIbI0 PA3BUTHSA
TOKa. 3HAHUH JIeTIaeT BBIBOJBI U3 | AEATEIBHOCTH, YMEHHUE TIPaKTHKE. pedIeKTHBHO-aHATTUTHIECKIX

(poHTATLHOTO
9KCIIEPUMEHTA,
paboraer ¢
y4eOHHUKOM,
OTIOPHBIM
KOHCIIEKTOM,
Y4acTBYET BO
(dbpoHTaNBHOK
Oecene.

JIeJ1aTh BBIBOJIBI U3
OTIBITOB, JKEJIaHHUE
IpuoOpeTaTh HOBbIE
3HaHUsl, yMEHUH,
COBEPILIEHCTBOBATH
HMEIOIInecs.

CIIOCOOHOCTEH; MPUHUMAET U
COXpaHsieT y4eOHylo 3a1auy.
IMo3naBaTenbHbBIE: IOHUMAET U
HMHTErpupyeT HH(popManuio B
HMMEIOIINICS 3a11ac 3HaHUH,
npeoOpasyeT, CTPyKTypHupYeT,
BOCHPOU3BOIUT U MTPUMEHACT.
KoMMmyHHKaTHBHBIE: 000CHOBBIBAET
MPaBUJIBHOCTDH U MOJTHOTY
BBICKa3bIBaHHH, CPABHUBAET




[PaBUIBHOCTD U TIOJHOTY OTBETOB
yYalIUXCsl; apTyMEHTHPYET CIOCOOBI
peneHust mpooieM.

34 Onektpuueckoe Ypoxk Pabora c JKenanue ocBauBath HO- 3HaTh onpeseneHue PeryasiTuBHBIC: IPUHUMAET U *39-
HaInpsKeHUe. MOJyYeHHsl | TPE3CHTAlMeH M C | BbIC BUJIBI ACATEIBHOCTH B | HampspKEHHE, 0003HaYeHHe COXpaHseT y4eOHyIo 3a1a4y; 41
W3mepenue HOBBIX y4eOHHKOM, HUHAUBUIYaIbHOM, BEITMYUHBI U €AUHUIIBI IUTAaHUPYET (B COTPYJHUUYECTBE C Yop
HaNpsKEeHUs. 3HaHUi COCTaBJICHUE TpYyNIOBOH, MapHO HU3MepeHus. 3HAaKOMCTBO C y4uTeNeM U OJHOKIACCHUKAMU UIIH 26

OTIOPHOTO (dopmax paboOTHI, pUOOPOM JIJIsI I3BMEPEHUS CaMOCTOATENFHO) HEOOXOIMMBIE
KOHCIIEKTa U Y4acTBOBAThH B HaNpsDKeHUST U IPaBWIIAMH €TO JEWUCTBHS, OTIEPALNH, ICHCTBYET MO
paborta ¢ HUM. TBOPYECKOM, CO3H- BKIIFOUCHHS. TUIaHY.
JaTEIILHOM IIPOIIECCE C IMo3HaBaTe/bHbIE: TOHUMAET U
LENBIO PA3BUTHS HMHTErpupyeT HH(opManuio B
pednexTuBHO- HMMEIOLINICS 3arac 3HaHNH,
AHATTUTHYCCKHUX CIIOCO0- npeoOpasyeT, CTPYKTYPUPYET,
HOCTeil. BOCTIPOM3BOJUT U MPUMEHSIET C YU€TOM
pelaeMbIX 3aad.
KommyHuKaTHBHBIE: cityniaeTr cobe-
ceHuKa (IapTHepa, YYUuTels), CTPOUT
MIOHATHBIE [ coOeceTHIKA
BBICKa3bIBaHHST; B3aNMOJICHCTBYET C
YUYHUTENEeM, OJHOKITACCHUKAMH IS
peLIeHUs] KOHKPETHBIX y4eOHO-
TI03HABATENbHBIX 33124

35 JlaGopaTtopHas Ypok- Nzyuaer [onoxuTenbHO OTHOCUT- YMeTh Noabp30BaThCs PeryasituBHble: ymeer Odop
pabora MPaKTUKyM | TpeGOBaHHS K bCSI K YUEHHIO, BOJIFTMETPOM H U3MEPSTH C €T CJIyIIaTbBCOOTBETCTBHH C IENICBOI MUTB
No4 «3mepenne BBITIOJTHEHUIO MMO3HABATEJILHON JIesATEIb- IIOMOIIBIO HANIPSKEHHE HA YCTaHOBKOM; YMEET BBIMIOJIHSITh pabor
HaIPSKEHUS Ha MIPAKTUIECKO HOCTH, eJaeT Pa3IMYHBIX y4acTKax MPaKTUYECKHE 3a1aHUs 110 y
pasITHYHBIX paboThl, 3ydaeT npuoOperaTh HOBbIE 3HA- MOCJIEIOBATEIIEHON IIETIH. MPEJIOKEHHOMY OITUCAHUIO U
yyacTKax IIpaBHiIa HUSI, yMEHUS, MPOAYMBIBaTh COOCTBEHHBIE ITyTH

o BKITIOYCHHUS COBEpPILIEHCTBOBATh MPOBEICHUS SIKCIIEPUMEHTA.
3JIEKTPUYECKON
BOJIETMETpPA U UMeEIoIecs U IPUMEHATh Ilo3HaBaTebHBIE: OCO3HACT IT03HABA-
e n3Mmepsier UX B IPAKTHYECKOH TENBHYIO 3aJa4y; YNTAET U CIyIIaeT,
HamnpspKeHHe Ha JIeATeIbHOCTH. W3BJIEKasl Hy)KHYIO HH(POPMAIHIO, a
OTIETBbHBIX TaK)Ke CAMOCTOSITEIEHO HaXOANT €€ B
ydJacTkax HMHCTPYKIIMU TI0 BBINOJHEHUIO
INEKTPUUYECKON J1abopaTopHON paboThI
LEMH. KoMMmyHHKaTHBHBIE: YMEHHE
CITyIIaTh YKa3aHUS YUUTENs, CIaKESHHO
paboTaTh B rpynme

36 3aBHCHUMOCTH CHIIBI | YPOK Pabora ¢ JKenanue ocBauBaTh HO- M3yunTh 3aBUCUMOCTD MEXY PeryasiTuBHbI€: IPUHUMAET U *42,
TOKa OT MONMyYCHHsI | MpE3CHTAlMel M ¢ | BbIe BUABI JCSITEIHHOCTH B | CIJION TOKA M HAIPSHKCHUEM, coxpasseT yuyeOHyIo 3a71a4y; 43
HaNpsKEHNUS. HOBBIX Y4eOHHUKOM, WHAWBUIYAIbHOM, OOHAPYXUTH MPSIMO TUTAHUPYET (B COTPYIHUUIECTBE C Yap
OnexTpuuecKoe 3HaHUI JieNiaeT BBIBOBI M3 | TPYIIOBOI, MapHOU MIPONOPIHOHATBHYIO yYuTeNneM U OJHOKIACCHUKAMH HUIH 28(1,
COIIPOTHBIICHHE. (poHTATLHOTO ¢dopmax paboTsl, 3aBHCUMOCTb MEXy HUMH. CaMOCTOSATENILHO) HE00XO0IUMBbIE 2)




9KCIIEPUMEHTA,
COCTaBIICHHE
OIIOPHOTO
KOHCIICKTa H
pabora ¢ HUM.

y4acTBOBaTh B
TBOPYECCKOM, CO3U-
JAaTCJIbHOM MpoLecce

3HaKOMCTBO C ITOHSATHEM
ANIEKTPUUYECKOE COMPOTHUBIICHHE.

JIEHCTBHS, ONlepalnu, JEHCTBYET 10
TUIaHy.

IMo3naBaTenbHbBIE: IOHUMAET U
UHTETpUPYET MHPOPMALHIO B
UMeEIOIINICS 3anac 3HaHUMH,
npeodpasyer, CTpyKTYpHUpYET,
BOCIIPOM3BOAUT U TIPHMEHSIET C YIETOM
pelraemMbIx 3a/1ad.
KoMMyHHKaTHBHBIE: CITymIaeT code-
cemHuKa (apTHepa, YIuTels), CTPOUT
TIOHATHBIE I COOECEeTHHIKA
BBICKa3bIBaHHST; B3aNMOJICHCTBYET C
YUYUTENEM, OJHOKITACCHUKAMH JIJIsI
pelIeHus] KOHKPETHBIX y4eOHO-
MO3HABATCJIbHBIX 3aJa4

37

3akon OMa st
y4JacTKa IeIu.

Ypox
MOIYy4YECHHUS
HOBBIX
3HAHUM

C nomo1ipo
SKCIIEPUMEHTA
BBISIBUTH
3aBUCUMOCTD
MEXAY CHIION
TOKa,
HaTIPSOHKCHUAEM H
COTIPOTHBIICHUEM,
Pab6ora ¢
Y4eOHUKOM U
OTIOPHBIM
KOHCITEKTOM.

’Kenanue ocBauBaTh HO-
BBI€ BUJIBI JIE€ATENLHOCTH B
WHJIMBUAYaJIbHOM,
IPYIIIOBOM, TAPHOM
(dopmax paboTHI,
Yy4acTBOBAThH B
TBOPYECKOM, CO3H-
JATeIBHOM IIpoIiecce C
LIENTBI0 PA3BUTHS
pedreKTuBHO-
aHAJINTHYECKUX CII0CO0-
HOCTEH.

YcBOUTH CBSA3b MEXKIY
rapamMeTpamu JEKTPUUECKOM
LeTH, 3alIOMHHUTH (HOPMYIIUPOBKY
u popmyity 3akoHa OMa st
yJacTKa [eI .

PeryassTHBHBIE: IPUHUMACT U
COXpaHseT y4eOHyIo 3a1a4y;
IUTAaHUPYET (B COTPYJHUYECTBE C
y4HTEeJIEeM U OJTHOKJIACCHUKAMU TN
CaMOCTOSTEIIBHO) HEOOX0TUMbIC
JIEHCTBUS, ONIEPALIUU, NIEUCTBYET MO
IJIaHy.

IMo3HaBaTe/IbHbIE: TTOHUMACT H
WHTETPUPYET WHPOPMAIIHIO B
HMMEIOIINIICS 3arac 3HaHuH,
npeoOpasyeT, CTPYKTYpUPYET,
BOCIPOU3BOJNT U IPUMEHSET C YIETOM
peraeMbIx 3a/1a4.
KoMMyHHUKaTHBHBIE: CIIyIIaeT code-
ceHuKa (TapTHepa, YYnuTels), CTPOUT
TOHATHBIE JIJIs1 COOECEeTHUKA
BBICKa3bIBaHUS; B3aHMOICHCTBYET C
YYuTeNeM, OTHOKIIACCHUKAMH IS
peuIeHust KOHKPETHBIX YIeOHO-
MO3HABATENbHBIX 3a/1a4

*44
Yop
29(1-




38 3amaun Ha 3aKOH Ypok Bocnpomssenenne | Xenmanue oco3HaBaTh cCBoM | 3HaeT (GOpMyIIBI pa3nena, yMeeT PeryasiTuBHBIE: a7I€KBaTHO Nunu
Oma i1 ydacTka 3akperieHn | Gopmyi mo TPYAHOCTH M CTPEMHUTBCS K | TPUMEHSTh UX JJIS PeIICHHS OLICHUBAET CBOM JIOCTHKCHHS, BUI
LeTH. s 3HAHHUH MaMSATH, PEIICHHE | UX MPEOAOICHHIO; 3ajad. 0CO3HaeT BO3HUKAIOIIUE TPYTHOCTH, 3a7aH

3a7a4 y JJOCKH, 110 | CIIOCOOHOCTB K UIIET UX TPUIHHBI U Ty TH ust
KapTo4KaM, CaMOOIICHKE HPEOJIONICHHSI.
MOTyYCHHE IMo3HaBaTe/IbHBIE: BBHITOIHACT
HEOOXOAUMBIX yueOHO-TI03HABATE IbHBIC ICHCTBUS B
WHIUBHYaIbHBIX MaTepHAIN30BaHHON U YMCTBEHHOU
KOHCYJbTAIMH Y (hopme; OCYIIECTBISIET ISl PEIICHUs
yUauTens yueOHbBIX 3a/1a4 OTepalliy aHAIH3a,
CHHTE3a, CPaBHEHHS, KIIaCCU(PUKALIUH,
yCTaHAaBJIMBACT IIPUYUHHO-
CJIC/ICTBEHHBIE CBSI3H, AeIaeT
000011IeHUs, BBIBOIBI.
KoMMyHHKAaTHBHbIE: 33/1a€T
BOIIPOCHI, CITYIIAET U OTBEYAET HA
BOIPOCHI APYTUX, HOPMYIHUPYET
COOCTBEHHBIE MBICIIY, BEICKA3bIBACT U
000CHOBBIBAET CBOIO TOUYKY 3PCHHSL.

39 Pacuér Kom6uuupo | Ilomydyenue BEISICHUTE OT Y€ro 3aBUCHUT PeryasTuBHBIE: IPHHUMACT U *45

COMPOTHUBIICHHS BaHHBIN HOBBIX 3HaHuii Ha | [1070KHTETBHOE COTIPOTHBIIEHHE TIPOBOIHHUKA, COXpaHseT yIeOHYI0 3a/1a4y;
MIPOBOTHHKA. YpOK OCHOBaHHU OTHOIICHHC K yHCHHIO, ¥ TIOTY4HTH POPMYILY ISt IUTAHUPYET (B COTPYIHUYECTBE C
VnenbHoe aHaJIN3a OIBITOB, [TIO3HABATCIIbHOU pacuéTa IAHHOTO MApaMeTpa. YUUTENIEM U OJHOKJIACCHUKAMU HIIH
COIPOTHBIICHHE. pabdoThI ¢ ACATEILHOCTH, JKEJIaHUEC CaMOCTOSTEILHO) HEOOXOIUMbIC

Y4eOHUKOM. prOOpeTaTh HOBbIE JIEHCTBUS, ONIEPAIIAU, COCTABIISET UX

Cocrasnenne OK.
Pemenue 3amau B
rpynmnax u
CaMOCTOSTENBHO.

3HaHU, YMCHUA,
COBCPUICHCTBOBATH
HUMCIOIIUECCS

MOCJIEIOBATENLHOCTD M ACHCTBYET 110
HAMEYCHHOMY ILIaHY.
IMo3HaBaTebHBIE: OCO3HAET ITO3HABA-
TENBHYIO 33]]a4y; YNTAET U CIYILIAeT,
U3BJIeKask HY:KHYIO HH(POPMAIIHIO,
CaMOCTOSATEILHO HAXO/IHT €€ B
MaTepuanax yueOHUKOB
KoMMyHHKaTHBHbBIE: 33]1a€T
BOIIPOCEI, CIIYIIACT U OTBEYACT HA
BOIPOCHI IPYTUX
(hopmynHupyeTcoOCTBEHHBIE MBICIIH,
BBICKa3bIBaCT U 00OOCHOBBIBAET CBOIO
TOYKY 3pEHHS.




40 Pacuér Ypok PeryasiTUBHBIE: IPUHUMAET U *46
COIPOTHUBIICHUS 3aKpeTUIeHH COXpaHsieT y4eOHyI0 3a1a4y; Yop
NPOBOJIHUKA, CWJIBI | 51 3HAHHUH IUIAaHKUPYET (B COTPYTHUYECTBE C 30(2)
TOKa ¥ HaINPsHKCHUSL. YUYHUTENEM U OJAHOKJIACCHUKAMU HIIN

CaMOCTOSATENILHO) HE00XO0IUMBIE
“Kenanue oceauBath HO- N
JEWCTBHS, OTIEPALIIH, COCTABIISIET UX
BbIE BHJIbI ICSITEIEHOCTH B .
Bocmpoussenenue . MIOCIIEA0BATEILHOCTD U JEUCTBYET IO
HMHIUBHUIYaJIbHOH,
¢dopmyn 1o N . HaME4YEHHOMY IIJIaHY.CAMOCTOSATEIBHO
TPYIIOBOH, MApHOI
MIAMSTH,, peIIcHIe U B rpymie o000mmaeT MaTepura,
(dopmax paboOTHI,
3a7a4 y JOCKH, 10 BBIJICIISIET TTIABHOE
Y4acTBOBAThH B
KapTOYKaM, TBOPYCCKOM. COH YMeTh pemars KadeCTBEHHBIC U IMo3HaBaTenbHbIe: 0000ImACT
MOTy4eHHE p ’ KOJINYECTBEHHBIC 3a/1a91 W3yYCHHBIN MaTepHal, IPEACTABIACT
JIaTeNIbHOM IIPOLIECCE C
HEOOXOIUMBIX ero B BuJe Tabnun, rpadukos,
LIEJIBIO PA3BUTHUSA
WHAWBUAYaJIbHBIX HCTIOJIB3YCT JIA pCIICHUA
. pedeKTUBHO- o
KOHCYJIbTallU Y IMPAKTUYCCKHUX 3alaHUH.
AQHAIUTHYECKUX CII0CO0-
yUHUTeINs HocTell KoMMyHuKaTHBHBIE: 3a1a€T
’ BOIIPOCHI, CIYIIAET U OTBEYAET HA
BOIIPOCHI APYruX (GhOopMyJIUpyeT
COOCTBEHHBIC MBICIIH, BEICKA3bIBACT U
00OCHOBBIBACT CBOIO TOUYKY 3PEHHS.

41 Peocrarsl. Komb6uaMpo PeryasiTuBHbI€: IPUHUMAET U Odop
JlaboparopHas BaHHBII COXpaHseT yu4eOHYI0 3a/1a19y; MHUTh
pabota Ne5 YPOK IUTAaHUPYET (B COTPYJHUUYECTBE C pabot
«PerynupoBanue Pabora ¢ ITonoxuTenbHO OTHOCUT- YUHTEIEM U OJHOKJIACCHUKAMU WU y
CHIIBI TOKA y4eOHHKOM U bCSL K YHEHHIO, CaI\:IOCTOﬂTeHbHO) HEO0OX0oAUMbIe
pGOCTaTOM» OIIOPHBIM IO3HABATCIIbHOU JACATCIIb- JACUCTBUS, ONI€palliU, COCTABIACT UX

KOHCIIEKTOM, HOCTH, KeJaeT 3HaTh, YTO TAKOE PEOCTar, AJst MOCJIEIOBATEILHOCTh U JIEUCTBYET 110
BBITIOJTHEHHE npuoOperaTh HOBbIE 3HA- Yero OH UCIIOJIB3YETCS U €ro HaMEUYEHHOMY IUIaHy.

71a00paTOPHOTO HUSI, YMEHUS, MIPUMEHEHHE Ha TPaKTHKE IMo3naBaTenbHBIE: OCO3HACT ITO3HABA-
9KCTIEPUMEHTA U COBEPIIIEHCTBOBATh TENBHYIO 33Ja4y

obpaboTka HMEIOIINECS. KoMMmyHuKaTHBHBIE: 3a1a€T
PpE3yNbTaTOB. BOIIPOCHI, CITyIIIAET U OTBEYAET Ha

BOIIPOCHI JIpyTUX opmynupyer
COOCTBEHHBIE MBICIIH, BEICKA3bIBACT U
00OCHOBBIBAET CBOIO TOUKY 3pEHHUSL.




42 IlocnenoBarenpHoe | Ypok AHanuzupyer ITonoXxuTenbHO OTHOCUT- BrIABUTH U 3aIIOMHUTH 3aKOHBI PeryasiTuBHBIE: IPUHUMAET U *48
COEIIHEHHE MOJy4eHUsI | UTOTH bCS K YUCHUIO, IOCJIEI0BATENILHOTO COCIMHEHUST | COXpaHseT yueOHYI0 3a/1auy;

MPOBOTHHUKOB. HOBBIX MIPOBEAEHHBIX MI03HABATENBHOM AesiTeNb- | MPOBOJHUKOB. IUTAaHUPYET (B COTPYJHUUYECTBE C
3HaHU paHee OIBITOB, HOCTH, JKeNaeT y4uTeNeM U OJHOKJIACCHUKAMU UIIH
IBITaeTCA puoOpeTaTh HOBBIC 3HA- CaMOCTOSITENIbHO) HEOOXOIUMBIE
3anucaTh 3aKOHBI | HUSI, yMEHUs, JefcTBUS, OIlepaliy, COCTAaBIsET UX
MOCIEI0BATENBHO | COBEPIIEHCTBOBATH MOCIIEI0BATENBHOCTD U IEHCTBYET MO
TO COCIVHEHMUS, HMEIOIINECS. HaMEYEHHOMY IUIaHYy.
paboraer ¢ ITo3naBaTenbHBIC: OCO3HAET TO3HABA-
Y4eOHHKOM 1 TENBHYIO 33[1a4y; YATAET U CITyIIAeT,
OTNOPHBIM M3BJIEKas HyKHYIO HH(OPMAIHIO,
KOHCIIEKTOM. CaMOCTOSITENIbHO HAXOIUT €€ B
MaTepHagax y4eOHHKOB.
KoMMyHuKaTHBHBIE: 3a/1a€T
BOIIPOCHI, CIIyIIIA€T U OTBEYaeT Ha
BOIIPOCHI APYruX (HOpMyJIUpyeT
COOCTBEHHBIE MBICIIY, BEICKA3bIBACT U
000CHOBBIBAET CBOIO TOUYKY 3PEHHSL.

43 Pacuér Ypok PeryasiTuBHBIC: IPUHUMAET U *48
MOCTEIOBATENBHBIX | 3aKpEIICHH COXpaHseT y4eOHyI0 3a1ady; ynop
TeTICH. ST SHAHUH IUTAHUPYET (B COTPYIHUYECTBE C 32(1-

YYUTENEM U OJHOKIACCHUKAMU UIH 3)
CaMOCTOSTENFHO) HEOOXOIMMBIE
Bocnpoussenenue JEUCTBUS, OIepallii, COCTABISET UX
¢dbopmyin 1o JKenanue ocBauBaTh HO- MOCJIEIOBATEILHOCTE U JIEUCTBYET 110
MIaMSITH,, pEIICHUE | BbIe BUABI JCSITEIHHOCTH B HAaMEUYEHHOMY IIJIaHy.CAMOCTOSITETIHHO
3a/1a4 y JIOCKH, TI0 | WHAMBHUIYAIbHOH, U B Tpymie 0000maeT Marepuall,
KapTO4yKawm, IPYIIIOBOM, TAPHOM YMerTh pelaTh Ka4eCTBEHHBIE U BBIJICIISIET TJIABHOE
MOJTydeHHE (dbopmax paboTsl, KOJINYECTBEHHBIE 3a7]aui ITo3naBaTenbHbIe: 06001I1aET
HEOOXOIUMBIX y4acTBOBAaTh B W3y4YCHHBII MaTepuall, MpeICTaBIsaeT
WHAWBUIYAIBHBIX | TBOPYECKOM, CO3H- ero B BHJe Tabnui, rpadukos,
KOHCYJBTalNH y JaTelIbHOM IIpoLecce HCIOJIB3YET ISl pEIICHUS
yuuTENS MIPAKTUYECKUX 3aJaHHUMH.
KoMMyHHKaTHBHBIE: 331a€T
BOIPOCHI, CIIyIIAET U OTBEUAET HA
BOIIPOCHI JIpYrUX GopMysnupyer
COOCTBEHHBIE MBICIIH, BRICKA3bIBAET
00OCHOBBIBAET CBOIO TOUKY 3pEHHUSL.

44 ITapamiensHoe Ypok AHanuzupyer ITonoxuTenbHO OTHOCUT- BbIABUTE 1 3alIOMHUTD 3aKOHBI PeryasiTuBHBIC: IPUHUMAET U *49
COEIIHEHHE MONyYCHUSI | UTOTH bCA K YUCHHIO, MapajuIeIbHOTO COSIMHEHUS coxpasseT yuyeOHyIo 3a71a4y; Yap
TIPOBOTHHKOB. HOBBIX MIPOBEAEHHBIX MTO3HABATENBHON JESTeIb- | MMPOBOJIHUKOB. TUTAHUPYET (B COTPYIHUUIECTBE C 33

3HaHUI paHee OIIbITOB, HOCTH, KeJlaeT YYUTENeM U OJHOKJIACCHUKAMH HIIH
IBITaeTCA IpuoOpeTaTh HOBBIE 3HA- CaMOCTOSATENIbHO) HE0OXOIUMBbIE

3almcaTb 3aKOHbI

HUSI, YMCHUS,

ﬂeﬁCTBHH, Oornepanru, COCTAaBJISICT UX




IOCIICI0BATCIIBHO
T'0 COCOAMHCHMU,

COBCPUICHCTBOBATH
HUMCIOIIUECCA.

TOCJICZIOBATEILHOCTD U JICUCTBYET 110
HAaMEUYEHHOMY IJIaHy.

paboraer ¢ Ilo3naBaTebHBIE: OCO3HAET ITO3HABA-
y4eOHHKOM U TENBHYIO 33]a4y; YNTACT U CIyIIAeT,
OTIOPHBIM U3BJIEKas HY>KHYIO HH(OPMAIIHIO,
KOHCIIEKTOM. CaMOCTOSATENILHO HaXOJIHT €€ B
MaTepuaiax yaeOHHUKOB.
KoMMyHHKaTUBHBIE: 3aJaET
BOIIPOCHI, CITyIIIAET X OTBEYAET Ha
BOIIPOCHI IPYyTHX (hopmynupyer
COOCTBEHHBIE MBICIIH, BEICKA3bIBACT U
00OCHOBBIBAET CBOIO TOUKY 3PEHHS.

45 Pacyer neneii ¢ Ypox PeryasiTuBHbI€: IPUHUMAET U 150301078
napasuielIbHbIM 3aKpeIUICHH COXpaHsieT y4eOHyIo 3aj1ady; BUJI
COE/IMHEHUEM. sl BHAaHUH IUIAaHUPYET (B COTPYTHUYECTBE C 3a7aH

YUYHUTENEM U OJHOKJIACCHUKAMU WIIN ust
CaMOCTOSTENIbHO) HE0OXOIUMBbIE
Bocmpoussenenue JCUCTBHS, OTIEPALIMH, COCTABIISET UX
¢dbopmyn 1o XKenanue ocBauBath HO- MOCJIEI0BATENLHOCTD M ACHCTBYET 110
MIAMSATH,, PEILICHUE | BBIC BUIBI JCATEILHOCTH B HaME4YEeHHOMY IIJIaHy.CAMOCTOSATEIHHO
3a7a4 y JOCKH, I0 | MHIUBHUAYAIbHOM, 1 B IpyIie 0000maeT MaTepuan,
KapTO4KaM, TPYIIOBOH, MapHOI YMeTh penars KadeCTBEHHBIE U BBIJIEIISIET TIIABHOE
MOJTy4eHHE ¢dopmax paboTsI, KOJINYECTBEHHBIC 3a/1a91 IMo3naBaTenbHbIe: 0000ImaET
HEOOXOANMBIX y4JacTBOBAaThH B W3y4YeHHBIH MaTepHall, IPEJCTABIET
WHAWBUIYANbHBIX | TBOPYECKOM, CO3H- ero B Buje Tabmwu, rpadukos,
KOHCYJIbTAIMH Y JIaTeNIbHOM Ipoliecce UCIIONB3YET JJISl PELIeHHs
yUHUTEINs NPaKTHYECKUX 3aIaHHH.
KoMMmyHHKaTHBHBIE: 33]1a€T
BOIIPOCBI, CITYIIAET U OTBEYAET HA
BOIIPOCHI APYrux GopMyJUpyeT
COOCTBEHHBIE MBICIIH, BEICKA3bIBACT U
000CHOBBIBAET CBOIO TOUKY 3PEHHSL.

46 JlaboparopHas Ypok- Nzyuaer XKenanue ocBauBath HO- YMeET noap30BaThCs PeryasituBHble: ymeer Odop
pa6ota Ne6 MPaKTUKyM | TpeGOBaHHS K BbIE BHJIbI JICSTEIEHOCTH, aMIIepPMETPOM U BOJIBTMETPOM, CJIyIIaTbBCOOTBETCTBHH C IENICBOI MUTB
«3mepenne BBITIONHEHHIO y4acTBOBAaThH B MIPaBUJILHO BKIIIOYATh UX B YCTaHOBKOM; YMEET BBITIOIHATh pabor
CONPOTHBIEHHUS MIPaKTHYECKOH TBOPYECKOM, JIEKTPUUECKYIO LIENb U 10 MIPaKTHYECKHE 3aJaHusl 110 y
HPOBOTHIKA MPH paboTsl, yuurcs co3uaTeNbHOM Tpoliecce; | (hopMylie pacCUUTHIBATh MIPEATI0KEHHOMY OIMCAHUIO U

OTpeeNsITh Ha oco3HaHue cedst Kak COMNPOTHUBIICHUE ITPOBOHHUKA. HPOYMbIBATh COOCTBEHHBIE ITyTH
TioMorH MPaKTHKE WHIUBHUYaIbHOCTU U MPOBEICHUS IKCIIEPUMEHTA.
aMIEpMETpa 1 CONPOTHBIICHHE OJTHOBPEMEHHO KaK uJIeHa Io3HABaTeIbHBIE: OCO3HACT I03HABA-
BOJIBTMETpa» MIPOBOJIHHUKA, o01ecTBa TENBHYIO 3a]a4y; YNTAET U CIYILIAET,

H3Mepss CHITY
TOKa U
HarnpspDKeHHe.

M3BJIeKast Hy)KHYIO0 HH(POPMAIHIO, a
TaKXke CaMOCTOSTENIbHO HAXOUT €€ B
HMHCTPYKIIMU 10 BBINOJHEHUIO




J1a00paTOPHON PabOThI
KoMMyHHKATHBHbBIE: YMEHHE
CITyIIATh YKA3aHUS YUUTENSI, CIaXKEHHO
paborats B rpymnime

47 Pa6ora u MmoutHOCTE | Ypok Paccyxnaer, I1010°XUTENBLHO OTHOCUT- BriBectr 1 3anoMHUTE popMyiibl | PeryassTHBHBIE: IPUHUMACT U *50,5
3JIEKTPUYECKOTO TOTy4YEeHUs CITyIIAeT YUYUTENsd, | bCs K YUYEHHUIO, JUTs pacuéra pabOThl M MOITHOCTH | COXpaHICT yuyeOHYIO 3a/1auy; 1
TOKa. HOBBIX paboTaer ¢ MO3HaBaTEIbHOM JIeSATENIb- | TOKAa. TUTAHUPYET (B COTPYIHUYECTBE C Yop

3HAHUHA YICOHHKOM H HOCTH, JKeIaeT YUHUTEIEM U OJTHOKJIACCHUKaMU WU 34(1,
OIOPHBIM puoOpeTaTh HOBBIC 3HA- CaMOCTOSTEIIHHO) HEOOXOTUMBIC 2)
KOHCIICKTOM.. HUS, YMEHUS, JIEHCTBUS, ONIEPALIUU, COCTABIISIET UX

COBEPLIECHCTBOBATH MOCJIEOBATEIBHOCTD U ICUCTBYET 110

HMEIOIIHECS. HaMEUYEHHOMY ILIaHy.
Ilo3HaBaTeIbHBIE: OCO3HACT ITO3HABA-
TENBHYIO 33/1a4y; YUTAET U CIYyIIAEeT,
U3BJICKas HY)KHYIO HH(POPMAIIHIO,
CaMOCTOSITECIIbHO HAXOIUT €€ B
MaTepHagax yIeOHHKOB.
KoMmyHukaTuBHbIe: 337aeT
BOIIPOCHI, CIIYIIAET U OTBEYAET Ha
BOTIPOCHI IpYTUX (HOpMyITHpyeT
COOCTBEHHBIE MBICIIH, BEICKA3bIBACT U
00OCHOBBIBACT CBOKO TOUKY 3pEHUSL.

48 Pemenwne 3amaq Ha Ypok Bocnpoussenenue | [1o10XUTENBHO OTHOCUT- YMerp pewmarth 3aaud Ha PeryasiTuBHbI€: IPUHUMAET U *52
pacu€t paboThl U 3akperieHn | popmyn mo bCs K YUEHUIO, pacdeT paboThl 1 MOITHOCTH COXpaHseT yu4eOHYIo 3a/1a49y; yop
MOIITHOCTH TOKa. s1 3HAHUH MaMsITH,, pEIICHUE | NO3HABATEJIbHOM JesTeNnb- | TOKA. IDTAHUPYET (B COTPYIHUYECTBE C 36

3a71a4 y 10CKH, 110
KapTOUYKaM,
MoJy4yeHue
HEOOXOIUMBIX
WHIUBUIYATbHBIX
KOHCYJIbTaluil y
YUUTENS

HOCTH, JKeJIaeT
npuoOperaTh HOBbIE 3HA-
HHS, YMEHUS,
COBEPIICHCTBOBATh
HMEIOIIHECH.

YUUTeNeM U OJHOKJIACCHUKAMU UJIH
CaMOCTOSTENILHO) HE0OXOIUMBIE
JIeHCTBUS, ONepaluu, JeHCTBYET 1O
TUIaHY.

Ilo3HaBaTenbHBIE: OCO3HACT
MO3HABATENFHYIO 3a7jauy; YATACT U
CITyIIaeT, U3BJICKast HYXKHYIO
nH}pOpMaNHIo, a TAKXKe
CaMOCTOSATENILHO HaXO/IUT €€ B
MaTepHaiax y4eOHUKOB, pabounx
TeTpaien.

KoMMyHHKaTHBHBIE: 331aeT
BOIIPOCHI, CITyIIIAE€T ¥ OTBEYAET Ha
BOIIPOCHI JIPYTHX




(hopmymHpyeTcoOCTBEHHBIE MBICIIH,
BBICKa3bIBACT U 0OOCHOBBIBAET CBOIO
TOYKY 3PCHHUSL.

49 JlaboparopHas Ypok- Uzyyaer JKenanue ocBauBath HO- YMEIT MoIb30BaThCS PeryasTuBHbIe: ymeeT Odop
pabora Ne7 NPaKkTUKyM | TpeGoBaHHS K BbI€ BUJIBI I€ATEIILHOCTH, aMIepMETPOM U BOJIETMETPOM, CIIyIIaTbBCOOTBETCTBUH C LI€TIEBOM MUTb
«3mepenne BBITOHEHHAIO y4acTBOBATh B MIPAaBUIBHO BKIIIOYATh UX B YCTaHOBKOH; YME€ET BBINOJIHATh pabor
MOIIHOCTH 1 MIPaKTHYECKOH TBOPUYECKOM, NIEKTPUUECKYIO IETb U 110 MIPaKTHYECKHE 3aJaHuUs 110 y
PAGOTBI TOKA B paboTsl, yaurcs co3uAaTeNbHOM Tpoliecce; | (opMylie pacCUUTHIBATh MIPEATI0KEHHOMY OTHCAHUIO U

o OTIPENETIATh Ha OCO3HaHHE ce0st Kak Paboty 1 MOIITHOCTH TOKA. MIPOyMBIBATh COOCTBEHHBIC ITyTH
SICKTPHICCKON MPaKTHKE paboTy | MHOWBHAYAIbHOCTH U MIPOBECHUS IKCIIEPUMCHTA.
JaMIe» 1 MOIIHOCTh TOKA, | OJHOBPEMEHHO KaK WICHa IMo3HaBaTe/bHBIE: OCO3HACT TO3HABA-
UCTIONB3YS ob1mecTBa TENBHYIO 3aJa4y; YNTACT U CIIyIIaeT,
MOKa3aHus U3BJICKas HY)KHYIO HHpOpMaIHIo, a
amrepMmerTpa u TaKXKe CaMOCTOSATENIbHO HAXOIUT €€ B
OJIBTMETpA. MHCTPYKLUH 110 BBITIOJTHEHUIO
71a00pPaTOPHOIT pabOTHI
KoMMyHuKaTHBHBIE: YMEHUE
CJIyIIaTh YKa3aHUS YUUTENs], CIIaKEHHO
paborats B rpynme

50 3akoH Jxoymns — Ypox Pabora c [MonoxkuTenbHO OTHOCUT- [omyants dopmyy mis PeryasiTuBHblIe: IPUHUMAET U *53-
Jlenna. Jlamma MOJy4eHHsT | y4eOHHUKOM, bCSI K YUEHHIO, OIIpeeeHNs KOJIMYecTBa COXpaHseT y4eOHyIo 3a1a4y; 55
HaKaJIMBaHMS. HOBBIX OTIOPHBIM TIO3HABATEJILHOM JESITeNb- | TEIUIOTHI, BBIACISIONMEHCS B IUTAHUPYET (B COTPYXHHYECTBE C Ynp
DnekTpudecKue 3HAHUH KOHCIIEKTOM, HOCTH, JKellaeT JIEKTPUUECKOI LeTIH. YUHUTENEM 1 OJHOKJIACCHUKAMH WIIN 37(1)
HarpeBaTesbHbIe KapTOYKaMu- IpruoOpeTaTh HOBBIE 3HA- CaMOCTOSATENILHO) HEOOXOIUMBbIE
pUOOPEIL. 3aJaHUAMH. HUSI, yMEHUS, JeHCTBUS, OIIepaIiy, COCTABISET UX

COBEpIIICHCTBOBATh
UMEIOLIUECS.

HOCIIE0BATEIbHOCTD U ACHCTBYET 110
HaMEe4YeHHOMY IUIaHy.
IMo3HaBaTe/IbHBIE: OCO3HACT IIO3HABA-
TEJbHYIO 3aJa4y; YATAeT U CIyIIaeT,
W3BJIEKast Hy)KHYI0 HH(POPMAIHIO,
CaMOCTOSATENILHO HaXO/IHT €€ B
MaTepHaax y4eOHHUKOB.
KoMMmyHuKaTHBHBIE: 3a1a€T
BOIIPOCHI, CITyIIIAET U OTBEYaeT Ha
BOIIPOCHI JIpyruX opmynupyer
COOCTBEHHEIE MBICJIN, BBICKA3bIBACT U
00OCHOBBIBAET CBOIO TOUKY 3PEHHSL.




51 Kopotkoe Ypok Pabora ¢ ITonoXuTEenbHO OTHOCUT- DopMUpPOBAaHUE TIOHATUS O PeryasiTuBHBIE: IPUHUMAET U *56
3aMbIKaHHUE. MOJy4EeHHUs y4eOHHKOM, bCS K YUCHUIO, KOPOTKOM 3aMBIKaHUU U €r0 COXpaHsieT y4eOHyIo 3a1a4y;
IIpenoxpanuremnu. HOBBIX OTIOPHBIM MI03HABATENBHOM AesTeNb- | MOCIEICTBUIAX. 3HAKOMCTBO C IUTAaHUPYET (B COTPYJHUUYECTBE C
3HaHU KOHCIIEKTOM, HOCTH, JKeNaeT Pa3IMYHBIMH BUIAMU y4uTeNeM U OJHOKJIACCHUKAMU UIIH
KapTO4YKaMHU- puoOpeTaTh HOBBIC 3HA- NIpeJoXpaHuTeNIeH. CaMOCTOSITENIbHO) HE0OXOJUMBIE
3aJaHUAMHU. HUSl, yMEHUS, JefcTBUS, OIlepaliy, COCTAaBIsET UX
COBEpPILEHCTBOBATh MOCIIEI0BATENBHOCTD U IEHCTBYET MO
HMEIOIINECS. HaMEYEHHOMY ILIaHYy.
ITo3naBaTenbHBIC: OCO3HAET TO3HABA-
TENBHYIO 33[1a4y; YATAET U CITyIIAeT,
M3BJIEKas HyKHYIO HH(OPMAIHIO,
CaMOCTOSITENIbHO HAXOIUT €€ B
MaTepHagax y4eOHHKOB.
KoMMyHuKaTHBHBIE: 3a/1a€T
BOIIPOCHI, CJIYIIAET U OTBEYAET HA
BOIIPOCHI APYruX (HOpMyJIUpyeT
COOCTBEHHBIE MBICIIY, BEICKA3bIBACT U
000CHOBBIBAET CBOIO TOUYKY 3PEHHSL.
52 KomOunmnpoBanHsle | Ypox Bocnpoussenenue | I1010XUTENBHO OTHOCUT- VYMers pemaTthe 3a1aud Ha PeryasiTuBHBIC: IPUHUMAET U Crp
3a/1a44 110 TeMe 3aKperuieHn | GopMyd o bCS K YUCHHIO, pacdeT pabOThI M MOIITHOCTH COXpaHseT y4eOHyI0 3a1ady; 161
«IToCTOSTHHBIHM TOK» | s 3HAHHU MaMATH,, pEIIEHNE | MO3HABATEIbHON AEATENb- | TOKA, ONpPeJeIcHHE IapaMeTPOB IUTAHUPYET (B COTPYXHHYECTBE C

3a/1a4 y J0CKH, 10
KapTOUYKaM,
MOJIy4YeHUe
HEOOXO0IUMBIX
WHIUBUYATbHBIX
KOHCYJIbTaluil y
YAUTENS

HOCTH, KeJlaeT
puoOpeTaTh HOBBIC 3HA-
HUSl, YMEHUS,
COBEPIIEHCTBOBATH
UMEIoNTHeCS.

LEIH MMpy NoCJICA0BATCIBHOM U
napaJjicJIJbHOM COCANHCHUIX.

YYUTENeM U OJHOKIACCHUKAMH WIJTH
CaMOCTOSTEIIHHO) HEOOX0TUMBbIC
JIEHCTBUS, ONIEPALIUH, IEUCTBYET 10
UIaHYy.

ITo3naBarejJbHbIE: OCO3HAET
MO3HABATENILHYIO 33/1auy; YUTACT U
CIIyIIACT, U3BJICKAsI HYKHYIO
uH(pOpMaIHIO, a TaKXKe
CaMOCTOSITENLHO HAXOIUT €€ B
MaTepHuanax yaeOHHUKOB, pabOUmX
TeTpaien.

KoMMyHHKAaTHBHBIE: 33/1aET
BOTIPOCEI, CIIYIIACT U OTBEYACT Ha
BOIIPOCHI IpYyTUX (HOpMyITHpYyET
COOCTBEHHBIE MBICIIH, BEICKA3LIBAET U
00OCHOBBIBAET CBOIO TOUKY 3pEHUSI.




53 O6006menne Ypok Bocnpoussenenue | I1010XUTENBHO OTHOCUT- YMerp pemiarth 3a1aud Ha PeryasiTUBHBIE: IPUHUMAET U *26-
pa3zena 3aKkperuieHd | (GopMyI o bCSI K YYEHUIO, pacyer paboThl M MOIIHOCTH COXpaHseT yu4cOHYIO 3a/1a4y; 54
MOCTOSIHHBIN TOK, sl SHAHUI MAMSTH,, pEIICHUE | TO3HABATCILHOU ICATENIb- | TOKA, OMpPE/CIICHUE TapaMeTPOB IUIAaHKUPYET (B COTPYTHUYECTBE C
MOATOTOBKA K 3a7a4 y JOCKH, 10 | HOCTH, JKeJaeT LIEIH MPU TOCIIeIOBATEIILHOM U YUUTENIEM U OJTHOKJIACCHUKAMU HJTH
KOHTPOJIBHOM KapTOYKaM, puoOpeTaTh HOBBIC 3HA- MapajuieIbGHOM COCTHHCHUSIX. CaMOCTOSITENIbHO) HE0OXOJUMBIE
paoore. MOJTy4eHHe HUSI, YMEHUS, JICHCTBUS, ONIepalliu, NICHCTBYET IO

HEOOXOIUMBIX COBEPILICHCTBOBATH IUTaHy.

WH/IWBUIYAIbHBIX | MMEIOLIHECS. Ilo3HaBaTenbHBIE: OCO3HACT

KOHCYJbTAIHHA y MMO3HABATENBHYIO 3a/1a9y; YUTACT U

YUHATEIS CITyIIAeT, U3BJICKast HyKHYIO
WHPOPMAIIHIO, a TAKXKE
CaMOCTOSITENTFHO HAXOIUT e¢ B
MaTepuagax yueOHUKOB, pabounx
TeTpajen.
KoMMyHUKATHBHBIE: 3a/1aCT
BOIIPOCHI, CITYIIAET U OTBEYAET HA
BOIIPOCHI APYruX (HOopMyJIUpyeT
CO6CTB€HHI)IC MBICJIM, BBICKA3bIBaACT U
00OCHOBBIBACT CBOKO TOUKY 3pEHHUSI.

54 KonTtponsHas Ypoxk Brmommsier AIIeKBaTHOE, OCO3HAHHOE | 3HaHHE POPMYII IO pasaerry PeryasTuBHBIE:CTIOCOOCH IPUHIMATh MIOBTO
pabota 1o pazaery KOHTPOJIS KOHTPOJIBHYTO MIpEeCTaBICHHUE O «[1OCTOSTHHBIH AIIEKTPHYCCKIH ¥ COXpaHATh yUeOHYIO 3a7a4y; ITaH!- pUTH
«[locTosTHHBIHI 3HaHUI paboty o Ka4yecTBaxX XOPOIIETo TOK», YMCHHE IPUMCHATh UX IS | POBaTh JCHCTBUSA, CaMOCTOSTEIHEHO
AIEKTPIUECKUHA MHIUBUTYaJBHON YUeHHUKA; COIMaIbHAs pelIeHus 3a1aq. CIPABIIATHCS C MPEUIOKEHHOMN
TOK» KapTOUKe. pOJb YUCHUKA, WHAWBHAIYATEHOW paboTOM

OCO3HaHHBIC IMo3naBaTenbHbBIE: TTOHUMAET HHOP-

HEO00XO0IMMOCTH CaMOCO- MaIHI0, IPUMEHSIET Ha MPAKTUKE

BCPHICHCTBOBAHUA IMOJIYYCHHBIC 3HAHU
KoMMyHHUKaTHBHBIE: YMEHHE
paboTaTh CaMOCTOSITENHHO , B
0OJIBIIIOM KOJIJIEKTUBE HE MEIIaTh
paboTaTh TOBapHIIAM.

PA3JIEJI 4 DJyIeKTPOMarHuTHbIC sIBJICHHUSI. 6 YacoB

55 MarnurtHoe nosne. Ypox N3yuenue ITonoxuTenbHO OTHOCUT- Cosznanue npeacTaBIeHus O PeryasitTuBHble: IPUHUMAET U *57,
MarnuTHOE TI0J)Ie U3YYCHHUS HOBOTO bCS K YUCHUIO, MarHUTHOM II0JIe, BOKPYT Yero COXpaHseT yu4eOHYIO 3a/1a49y; 58
IPSMOTO TOKA. HOBOTO MaTepuaa 1mo MTO3HABATENBHOW ACATENb- | CO3MAETCs, paclpeicNicHHe ol | TUIAHUPYET (B COTPYJHHYCCTBE C
MarHuTHbIC MaTepuaa MIPE3CHTAIIHH. HOCTH, JKeJlaeT B IIPOCTPAHCTBE. YYUTENEM U OJJHOKJIACCHUKAMU HJIH
JIAHUH Pabora ¢ puoOpeTaTh HOBBIC 3HA- CaMOCTOSATENHHO) HE00XO0INMBbIE

YUCOHUKOM. HUSl, YMCHUS, JIEHCTBUS, OTICpAIlHU, COCTABISCT UX
Cocraienue OK. | coBepiieHCTBOBAaTh MTOCTICTOBATEIBHOCTD U JICHCTBYET MO
BrinonHenue HMEIOIINECS. HaMEYEHHOMY IUIaHY.

YOPaXHEHUH 110 IMo3HaBaTebHBIE: OCO3HACT MTO3HABA-
YUCOHHKY H TENBHYIO 33/]auy; YNTAET U CIyIIAeT,

3ala4HUKY.

W3BJIeKast Hy)KHYI0 HHPOPMAIHIO,




CaMOCTOATEIHHO HAXOJWT €€ B
MaTepHagax y4eOHHKOB
KoMMmyHuKaTHBHBIE: 3a71a€T
BOIPOCHI, CIIyIIIAE€T U OTBEUAET Ha
BOIIPOCHI IPYrUX (HOpMYJIUpyeT
COOCTBEHHBIE MBICIIY, BEICKA3bIBACT U
000CHOBBIBAET CBOIO TOUKY 3PEHHS.

56 MarsuTHOE nose Ypok IToBTOpEHUE VY4acTBOBaTh B W3y4nTh MarHuTHOE HOJIE PeryasiTuBHbI€: IPUHUMAET U *59,
KaTYIIKH C TOKOM. MOTy4eHUS Marepuana, TBOPYECKOM, CO3H- KaTYIIKHA C TOKOM, COXpaHseT y4eOHyI0 3aady; 61
ONEeKTPOMArHUTHL U | HOBBIX y4acTHe BO JaTENFHOM IIPOIIECCE C pacnpeneneHne CUIOBBIX JINHAN IUTAHUPYET (B COTPYIAHHUYECTBE C Ymp
UX IPUMCHEHHE. 3HaHUI (b poHTATBHOI LIENTBI0 PA3BUTHS ¥ MarHUTHOE TI0JIe 3eMIIH. YYUTENeM U OJHOKIACCHUKAMH HJIH 41(1,
MarauTHOE T10ITe 6ecene, paboTa ¢ pedrekTuBHO- PacrnonoxeHne MarHUTHBIX U CaMOCTOATENFHO) HEOOXOIMMBIE 2)
3emutn. Y4eOHHKOM 1 AQHAITUTHYECKHX CII0CO0- reorpa)MueCcKuX MOJIFOCOB. JEHUCTBHS, OTIEPALNH, ICHCTBYET MO

OIIOPHBIM HOCTEH. IJIaHy.

KOHCIIEKTOM. IMo3naBartesbHbBIE: IOHUMACT U
UHTErpUpyeT MHPOPMAIHIO B
HMMEIOIIMIICS 3arac 3HaHuH,
npeodpasyer, CTPyKTYpHUpYET,
BOCHPOU3BOAUT U MIPUMEHACT C YYETOM
perraemMbIxX 3a/1ad.
KoMMmyHHKaTHBHBIE: ciTymaeTr code-
CeHMKa (TTapTHEpa, YIUTENs), CTPOUT
TIOHSATHBIE JUIA COOECeTHIKA
BBICKa3bIBAHUST; B3AaUMOJICHCTBYET C
YUYUTENEM, OJJTHOKIIACCHUKAMM JIJIsI
pelIeHust KOHKPETHBIX yueOHo-
MO3HABATCJIbHBIX 3a1a4

57 HeiictBue Ypok Yuyactue Bo VYyacTBOBaThH B M3yuuts noseneHue NpoBOAHMKA | PeryjsiTUBHBbIE: IPUHUMAET U *59

MAar"HuTHOTO I10JI Ha TOJIyYCHUA (prHTaHI;HOﬁ TBOPYECKOM, CO3H- B MAarouTHOM I10JI€ U IIPUHIIUATL COXpaHsAeT yqe6Hy10 3agavy;
IPOBOJHUK C HOBBIX Oecene, paboTa ¢ | JaTebHOM IIpoLecce ¢ PpabOThI IEKTPOABUTrATES. IJIAHUPYET (B COTPYIHUYECTBE C
TOKOM. 3HAHUM y‘le6HI/IKOM u HCJIBI0 pa3BUTHA YUYUTEIIEM U OJHOKIIACCHUKAMU HUJIA
DJeKTpoBUraTENb. OTIOPHBIM peduexTuBHO- CaMOCTOSATENbHO) HE00XO0INMBbIE

KOHCIEKTOM. AQHAINTHYECKHX CII0CO0- JEUCTBHS, OTIEPALNH, JICHCTBYET MO

HOCTEH.

TUIaHY.
Ilo3naBaTenbHBIE: TOHUMAET U
HMHTErpupyeT HH(popManuio B
WMEIOITUICS 3amac 3HaHUM,
npeoOpasyeT, CTPYKTYPHUPYET,
BOCTIPOM3BOJIUT U IPUMEHSIET C YIETOM
pemaeMbIxX 3aad.
KoMMyHHMKaTHBHBIE: CIyIIaeT cobe-
celHuKa (TapTHepa, YInuTels), CTPOHUT
MIOHSITHBIE JUI COOeceTHIKA
BBICKa3bIBaHUS; B3aMOJAEHCTBYET C




YUYUTEIIEM, OJJHOKIIACCHUKAMHU JIJIA
PeUICHNA KOHKPETHBIX yqe6Ho-
IO3HABATCJIbHBIX 3a1a4

58 JlabopatopHast VYpoxk- Uzyyaer Xenanue ocBauBath HO- YmeeT cobpaTh MOzENb PeryssiTuBHBIE: yMeeT Odop
paGoTa Ne§ MPaKTHKYM TpeOoBaHuUs K BbIE BHJIBI JICSITEIEHOCTH, SMEKTPOAIBUTATENS O ONUCAHMIO | CIIYMIATLBCOOTBETCTBHH C LENCBOH MUTB
BBITIOJTHEHHIO y4acTBOBAaThH B U TIPOBEPUTH €TO YCTaHOBKOM; YMEET BBITIOJIHSATh pabor
«Cbopxa MIPaKTHYECKOH TBOPYECKOM, paboToCcnoCOOHOCTD. NpaKTHYECKUE 3aTaHus 110 y
SJICKTpOMaruura paboThl, yuuTes CO3HJAaTEIBLHOM IIPOLIECCE; TIPEUIOKEHHOMY OIIMCAHUIO U
U UCIBITAHUE €ro cobupath 0CO3HaHHKE ce0s KaK MIPOAYMBIBATh COOCTBEHHBIC ITyTH
JCHCTBHS NIEKTPOJBUTATENb | MHAUBUAYAIBHOCTH 1 MIPOBECHUS IKCIIEPUMEHTA.
U TIPOBEPSIET €TO OJHOBPEMEHHO KaK WICHA ITo3HaBaTe/bHbIE: OCO3HACT TO3HABA-
paboTocioco6HOC | oOmmiecTBa TENBHYIO 3a[1a9y; YUTAET U CIIYIIAeT,
Tb. M3BJIEKas HyKHYIO HH(OPMAIHIO, a
TaK)Ke CAMOCTOSITEILHO HAXO/UT €€ B
HWHCTPYKIHU 11O BBITTOJTHECHUIO
71a00paToOpHOIT pabOThI
KoMMyHHKaTHBHBIE: yMEHHE
CJIyliaTh YKa3zaHUus yYUTECIA, CIAKCHHO
paboratp B rpymnmne
59 JlaGopartopHas Ypok- N3ygaer JKenanue ocBauBath HO- OObsICHSIET IPUHIKI ACHCTBUS PeryasitTuBHbIC: yMeEET Odop
pa6ota Ne9 MIPaKTHKYM TpeboBaHUS K BbIE BHJIBI ICSTEIBHOCTH, JIEKTPOJBHUIATEIIS, TPOBEPSIET CIJIyIIaTbBCOOTBETCTBHH C IIEIICBOI MUTB
«U3yuenue BBITTOJTHEHHIO Yy4acTBOBAThH B ero paboty YCTaHOBKOH; YMEET BBIIIOTIHATh pabor
IEKTPHYECKOTO MIPaKTHYECKOH TBOPUYECKOM, MIPaKTHYECKHE 3aJaHuUs 110 y
JBHTATENIS paboThI, H3ydaer co3uAaTeIbHOM TIpolecce TIPEATI0KEHHOMY OTMCAHUIO U
HOCTOSIHHOIO TPHHLATT MIPOyMBIBATh COOCTBEHHBIE ITyTH
JCUCTBUS MPOBEACHU DKCIICPUMCEHTA.
TOKa» ANIEKTPOIBUIATEIIS Ilo3HaBaTebHBIE: OCO3HACT IT03HABA-
TENBHYIO 33/]a4y; YNTAET U CIYIIAeT,
U3BJIEKas HY)KHYIO HH)OpMaIHIO, a
TaK)Ke CAMOCTOSITEILHO HAXO/UT €€ B
HWHCTPYKIOHHU 11O BBITIOJTHEHUIO
J1a00pPaTOPHOM pabOTHI
KoMMmyHHKaTHBHBIE: YMEHHE
CJIyIIaTh YKa3aHUS YUUTENs], CIIaKEHHO
paborats B rpymnmne
60 KonTponbHas VYpok Bemonaser AnekBaTHOE, OCO3HaHHOE | 3HaHHE OCHOBHBIX MOHATHH PeryasiTuBHBI€:CTIOCOOEH ITPUHUMATD TIOBTO
pabora o Teme KOHTPOJIS KOHTPOJIbHYIO TIPE/ICTaBICHUE O paszena «IeKTPOMarHeTH33M» 1 COXpPaHsATh Y4eOHYIO 33/1auy; IUIaHH- peHue
«ONEeKTpOMarHeTH3 | 3HaHWH pabory 1o Ka4ecTBax XOpOIIEeTo poBaTh AEHCTBHUS, CAMOCTOSITEIBHO
M» HH}IHBHIIyaJ'H:HOﬁ YUYC€HHUKA, COMaIbHasA CITPABJIATHCA C HpeﬂHO)KeHHOﬁ
KapTOUKe. pOJIb YUEHHKA; WHAWBUIYIBHON paboTOM

OCO3HAHHEIE
HEOOXOAMMOCTH CaMOCO-
BepIHeHCTBOBaHI/IH

Ilo3HaBaTenbHbIE: TOHIMAaET HHOP-
MaIuio, IPUMEHseT Ha IPAKTHKE
MOJy9E€HHBIC 3HAHUA
KomMyHuKaTHBHBIE: YMEHHE




pa6OTaTL CaMOCTOATCIIBHO , B
0OJILIIOM KOJUIEKTHBE HE MEIIATh
paGOTaTL TOBapullaM.

Pa3zgen 5 CseroBble siBJIeHUudA 8 yacoB

61 HcToynuku ceTa. Ypok VY4acrtue Bo VY4acTBOBaTh B OCOoOCHHOCTH UCTOYHHUKOB CBeTa | Pery/ifiTHBHbBIE: IPUHIMACT H *63
OtpakeHue cBera. MOy ICHHUS (b poHTATBHOI TBOPYECKOM, CO3H- 1 MIX BUJBL. 3aKOH OTpa)kKeHUS coxpaHseT yuyeOHyIo 3a1a4y;
ITnockoe 3epxaio. HOBBIX Oecene, paboTac | JaTEIBHOM IPOIECCE C CBETa U TIOCTPOCHHUE IUTAHUPYET (B COTPYIAHHUYECTBE C
3HAHUH Y4eOHHKOM 1 LENBbIO PA3BUTHS n300pakeHHs B IIIOCKOM3pPKaie YUYHUTENEM U OZHOKJIACCHUKAMH HMIIN
OTIOPHBIM peduexTuBHO- CaMOCTOSITENIbHO) HE0OXOIUMBbIE
KOHCIIEKTOM, AQHAIUTHYECKUX CII0CO0- JEWUCTBHS, OTIEPALINH, ICHCTBYET MO
HIOCTPOEHHE HOCTEH. TUIaHy.
u300paxKeHus. IMo3naBaTenbHbBIE: IOHUMAET U
UHTErpUpyeT MHPOPMAIHIO B
HMMEIOIINIICS 3arac 3HaHuH,
npeodpa3syeT, CTPYKTYpUpPYET,
BOCIIPOM3BOAUT U IIPHUMEHSET C YIETOM
perraemMbIxX 3a/1ad.
KoMMmyHHKaTHBHBIE: ciTymaeTr code-
CeTHMKa (TTapTHEPa, YIUTENs), CTPOUT
TIOHATHBIE JUIA COOECeTHIKA
BBICKa3bIBAHMSI; B3aMMOJICHCTBYET C
YUYUTENEM, OJHOKITACCHUKAMH JIJIsI
pelIeHus] KOHKPETHBIX y4eOHO-
MO3HABATCJIbHBIX 3a1a4
62 IIpenomnenue Ypok Yuyactue Bo VYyacTBOBaTh B OcoOeHHOCTH HCTOYHHUKOB CBeTa | Pery/iiTHBHbIE: IPUHIMAET U *65-
cBeTa. 3aKOHBI MOJIy4YEeHUS (bpoHTATBHO TBOPYECKOM, CO3U- U ux Bubl. 3yueHue 3aKOHOB coXpassieT yueOHyI0 3a/1auy; 67
TPEJIOMIICHUS HOBBIX Oecene, paboTac | JaTeIbHOM IIPOIECCe © TIPEIOMIICHUSL. IUTAHUPYET (B COTPYXHHYECTBE C
cBeTa. 3HAHUH Y4EOHHKOM 1 LENTBIO PA3BUTHS YUHUTENEM 1 OJHOKJIACCHUKAMH HIIN

OINOPHBIM
KOHCIICKTOM,
HOCTPOCHHE
HN300paKeHHI.

pedeKTUBHO-
AQHAINTHYECKHX CII0CO0-
HOCTEH.

CaMOCTOSTEIIBHO) HE0OX0TUMbIC
JIEHCTBUS, ONIEpALIUH, IEUCTBYET 10
IJIaHy.

Tlo3naBaTeabHbIe: IOHUMAET U
WHTETpUpyeT uHOpMaIHIo B
HMMEIOIINIICS 3arac 3HaHuH,
npeoOpasyeT, CTPYKTYPHPYET,
BOCIPOU3BOANT U IPUMEHSET C YIETOM
penraeMbIx 3a1ad.
KoMMyHUKaTHBHBIE: CIIyIIaeT code-
ceHuKa (MapTHEepa, YIUTEIIS), CTPOUT
MOHSATHEIC I COOECeTHUKA
BBICKa3bIBaHUS; B3aHMO/ICHCTBYET C
YYUTENEeM, OTHOKIIACCHUKAMU IS
pelIeHusI KOHKPETHBIX Y4eOHO-
[MO3HABaTEIbHBIX 3a/1a4




63 JIun3el. Ypok Yyactue Bo VYyacTBOBaThH B 3HAKOMCTBO C JMH3aMH, PeryasiTuBHbI€: IPUHUMAET U *68
IToctpoenue MOJIy4EeHUs (dpoHTaBHOM TBOPYECKOM, CO3H- OCHOBHBIE JJUHUU U TOYKH, COXpaHsieT y4eOHyIo 3a1a4y; Yop
M300paKeHHs B HOBBIX Oecene, paboTa c JlaTeIbHOM IIpOoIiecce C XapaKTepHbIE JIyuH JUIs IUTAaHUPYET (B COTPYJHUUYECTBE C 48
JIMH3E. 3HaHU y4eOHHKOM U LIEJIBIO PA3BUTHUSA MOCTPOCHUS N300PAKECHHUS. y4uTeNeM U OJHOKIACCHUKAMU WU

OTOPHBIM peduexTuBHO- CaMOCTOSATENILHO) HE00XO0IUMBIE

KOHCIIEKTOM, AQHAIUTHYECKUX CII0CO0- JefcTBus, onepamyy, AeHCTBYeT 1o

3HaHUE 3aKOHOB HOCTEH. TJIaHy.

IIPETIOMIICHUS U Ilo3naBaTenbHBIC: IOHUMAET U

OTpa)KeHUs, HHTErpupyeT HH(OopManuio B

IIOCTPOCHHUE HMMEIOLUICS 3aI1ac 3HaHuM,

n300pakeHNs B mpeobpasyeT, CTPYKTYPHUPYET,

JIUH3E. BOCTIPOMU3BOJNT U IPHUMEHSET C YIETOM
pelaeMbIX 3aad.
KommyHuKaTHBHBIE: cityniaer cobe-
celHuKa (IapTHepa, YUuTels), CTPOUT
HOHSTHBIE JUIsl coOeceTHUKa
BBICKA3bIBAaHUSI; B3aUMOJICHCTBYET C
yduTeneM, OJJHOKJIAaCCHUKAMU JUIs
peLIeHUs] KOHKPETHBIX y4eOHO-
MO3HABATENBHBIX 33124

64 Pemenne 3anau Ha | Ypok Pemenne 3amau 'y | IlonoxurensHO OTHOCHT- | YMeETh pellaTh 3aJaddd Ha PeryasTuBHBIC: IPUHUMAET U *69

HNOCTPOCHHE 3aKperieHusl | JTOCKH, IO bCS K YUCHHIO, MIOCTPOEHHE M300paKeHNil B COXpaHseT y4eOHyI0 3a1ady;
M300pakeHNH B 3HaHUI KapTO4KaM, MTO3HABATENBHON AeATeNb- | INIOCKOM 3€pKalle M Pa3IM4HbIX IUTAHUPYET (B COTPYIXHHYECTBE C
3epKae U JIUH3E. MOJy4EeHHE HOCTH, JKENaeT JMH3aX. YUUTENEM U OJHOKIACCHUKAMH WX

HEOOXOIUMBIX npuoOperaTh HOBbIE 3HA- CaMOCTOSTENIbHO) HE0OXOIUMBbIE

WHAWBUIYaJIbHBIX HUA, YMCHUA, L[eﬁCTBH)I, orepanmnu, }:[eflCTByeT mo

KOHCYNbTAINH y COBEpPILIEHCTBOBATh TUIaHY.

YUUTETSA HUMEIOIIHECS. Ilo3HaBaTenbHBIE: OCO3HAET
MO3HABATENFHYIO 3a1auy; YUTACT U
CIIyIIAeT, U3BJIEKast Hy>KHYIO
nH}pOpMaNuIo, a TAKXKe
CaMOCTOSITENIbHO HAXOJUT €€ B
MaTepHuanax ydeOHHUKOB, pabOUX
TeTpalen.
KoMMyHHKaTHBHBIE: 331a€T
BOIPOCHI, CIIyIIAET U OTBEYAET HA
BOTIPOCHI APYTUX (GOPMYITHPYET
COOCTBEHHEIE MBICJIN, BBICKA3bIBACT U
00OCHOBBIBAET CBOIO TOUKY 3PEHHUSL.

65 KonrponbHnas Ypok Beimonnsier AJIeKBaTHOE, OCO3HAHHOE 3HaHNE OCHOBHBIX MTOHATHI PeryasTuBHBIe:CTIOCOOCH IPUHIMATh IIOBTO
pabota o pasneny | KOHTPOJA KOHTPOJIBHYTO MIpECTaBICHAUE O pa3zmena «CBETOBBIC SBICHUS ¥ COXPaHATH YUeOHYIO 3a1a4y; IUIaHH- peHne
«CBeToBBIe 3HAHUH paboTty 1o KayecTBax XOPOLIEro poBaTh JEHCTBUS, CaMOCTOSTEIBHO
SIBIICHUS» UHUBUyaJIbHON yUY€HHKa; COlMabHas CIIPABIISTHCS C MIPEUIOKEHHON

KapTOYKE.

pOJIb YUEHHKa;

WHAWBHIYATEHOW paboTOM




OCO3HAHHBIC
HEOO0XO0JUMOCTH CaMOCO-
BCPUICHCTBOBAaHUA

IMo3naBaTenbHbIE: TOHUMAET HHPOP-
Maluio, NPUMEHSET Ha PaKTHKE
HOJTyYeHHBIC 3HAHUS
KoMmmyHukaTuBHBIE: YMeEHNE
paboTaTb CaMOCTOSITEIBHO , B
0O0JIBIIOM KOJUIEKTHBE HE MEIIaTh
paboTaTh TOBapHUIAM.

66 IToBTopenue kypca | O6obmaron; | O6o6meHne Kenanue mpuMeHATs U IToBTOpEHUE OCHOBHBIX PeryasTuBHBIE: IPHHUMACT U [oBT
Omsnka-8 ee MaTepHaa. 0000MIaTh MOITyYeHHBIE MOMEHTOB N3YUEHHOTO COXpaHsieT yueOHYIo 3a/1a1y; opeH
noBToperue | CocraBieHue 3HaHUS , IPUMEHATH UX MarepHana. BrisBieHue cBs3u B IUTAaHUPYeT (B COTPYAHHYECTBE C ue
UTOTOBBIX TAOJNHUI. | AJIA PeIICHUS KOHKPETHBIX | M3yYCHHBIX SBICHUSX YUYHTEIIEM U OJHOKJIACCHUKAMH HIIH TEMBI
3aJaHMil , y9acTBOBATH B CaMOCTOSTEIBHO) HE0OX0JUMbIC “TeTI
TBOPYECKOM, JEHCTBHSA, OIICpalliy, COCTABISCT UX OBEIC
CO3UJATEILHOM IIPOLECCE; MOCJIEIOBATENLHOCTD M ACHCTBYET 110 SIBJICH
0CO3HaHHe cebs Kak HaMe4EeHHOMY IUIaHy.CaMOCTOSTEIbHO ust
UHUBUYaTbHOCTH U U B rpymme 00001aeT MaTepual,
OJHOBPEMECHHO KaK YJI€CHa BBIACIIACT I'JIaBHOC
o01ecTna. IMo3naBartenbHble: 00001IaET
U3y4eHHBIIl MaTepuall, IpeACTaBIsIeT
ero B Buze TabmwIL, TpaduKoB,
HCIIONB3YeT ISl PEILCHUS
MPaKTHYECKUX 3aJaHUH.
KoMMyHHKaTHBHBIE: 3a1aeT
BOIIPOCHI, CIIYIIAET H OTBEYACT Ha
BOIIPOCHI APYTUX (GOPMYIHPYET
COOCTBEHHEIE MBICJIN, BBICKA3bIBACT U
000CHOBBIBAET CBOIO TOYKY 3PEHHSI.
Ioeropenue kypca | O6obmaron; | O6GobmEeHHe XKenanue npuMeHsITh U [ToBTOpEHUE OCHOBHBIX PerysisiTHBHBIE: IPUHUMAET U [ToBT
67 Ouznka-8 ee Marepuaa. 000011aTh MOJIy4YeHHbIE MOMEHTOB U3y4E€HHOTO COXpaHsieT y4eOHyIo 3aj1a4y; OpeH
nosropenue | CocraBneHue 3HAHUA , IPUMEHATD UX Marepuaia. BelsBieHue cBs3u B IUTAaHUPYET (B COTPYTHUYECTBE C nue
UTOT'OBBIX Ta6J'H/II_[. JUTA pEeIICHUST KOHKPETHBIX N3YYCHHBIX ABJICHUAX YUUTEIIEM U OJHOKIIACCHUKAMU HUJIN TEMBI
3aaHMil , y4acTBOBATH B CaMOCTOSTEIBHO) HEOOXOJUMbIE :
TBOPYECKOM, JEeHCTBHSA, ONIEPaLliH, COCTABIISCT HX CBETO
CO3UIATENILHOM MpOoLecce; MOCIIEJOBATENILHOCTD U JICHCTBYET 110 BbIC
Oco3HaHHe ce0st Kak HAMEUYCHHOMY IUIaHY.CAMOCTOSTEIBHO SIBJICH
HHJMBUIYAIBHOCTH U U B Tpymie 00001aer Marepual, ust

OJTHOBPEMEHHO KaK WIcHa
ob1iecTna.

BBIZICITISIET TJIaBHOE
ITo3HaBarTeabHbIE: 0000IIaCT
W3YYEeHHBII MaTepuall, IpeCcTaBIIsIeT
€ro B BUje Tabuuil, TpaduKoB,
WCTIONB3YET ISl pEIICHUS
MPaKTUYECKUX 3aJaHUMN.
KoMMyHHKaTHBHBIE: 33/1aET
BOIIPOCEI, CIIYIIIACT U OTBEYACT HA




BOIIPOCHI IPYrUX (GOpMyJIHpyeT
COOCTBEHHBIE MBICIIY, BEICKA3bIBACT U
000CHOBBIBAET CBOIO TOUYKY 3PEHHSI.
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HUrorosas Ypoxk Bemonnsier AnexBaTHoe, oco3HaHHOe | [loka3bIBaeT 3HaHUA, PeryasiTuBHBIE:CTIOCOOCH TPUHUMATD
KOHTpPOJIbHAs KOHTPOJIS KOHTPOJIBHYIO MIpeCTaBICHUE O MOJTyYeHHBIE B Kypce (HU3UKH-8. U COXPaHATh Y4eOHYIO 3a7a4y; IUIaHU-
padora 3HaHUi paboTy 1o KayecTBax XOPOULIEro pOBAaTh AEHCTBUS, CAMOCTOSITENBHO
UHIUBUyaJIbHOMY | YYEHMKa; COLMaIbHAs CIIPaBIITLCS C MPEUIOKEHHON
TeCTy. pOJIb yUEHUKA; WHAWBHAIYATbHOW paboTOM
OCO3HaHHBIC IMo3HaBaTe/bHbIE: TOHUMAET HHPOP-
HEOOXOANMOCTH CaMOCO- MaIMIo, IPUMEHSET Ha MPaKTHKE
BEPILICHCTBOBAHUS MIOTy9EHHbIC 3HAHUS

KomMmyHukaTuBHbIe: YMeHNE
paboTaTh CaMOCTOSITEIBHO , B
0OJIBIIIOM KOJIJICKTUBE HE MEIIATh
paboTaTh TOBapHILaM.

7. OIMCAHUE MATEPUAJIBHO-TEXHUYECKOI'O OBECIIEYHEHUA OBPA30OBATEJIBHOI'O ITPOLIECCA

YMK obyuyarommxcs

1. Ileppimkun A.B.. ®usnka. 8 kinace. — M.: lpoga, 2013

2. llepsimikun A.B.. CoopHuk 3aaa4 1o ¢pusuke. 7-9 kinaccsl. — M.; [Ipocemenne, 2013

3. I'pomuieBa O.M. KonTponbsHble 1 camocToATeNbHbIe paboThl 1o (usnke § kiacc: k yueOHuky A.B. [lepbriukuna. duznka.
8kmacc. —M.: M3narenbeTBO «OK3amen» 2013.

YMK yunrens

e  ®usuka. YMK s ocHoBHOM 1ikonel 7 — 9 knaccesl (OI'OC): MeTonnyeckoe mocooue At yauTens
Astopsl: bopoaun M. H.
I'ox nznanus: 2013
e Coxkomnora H.1O. JlabopaTopHbIit )xypHaI 110 (HU3UKE IS8 Kiace
e Camonenko FO.A. Yuurento ¢pu3nku o pa3BUBaroIeM 00pa3oBaHUU
e ®enopona 10.B. u np. JlabopaTtopHblil mpakTUKyM 10 (pU3MKe C MpUMEHEeHHeM HU(POBBIX J1abopaTopHil : padboyas TeTpaapb Al 7-9 KiIaccoB
e @enoposa 0.B. u np. JTabopaTtopHblii MpakTUKYM 1O (PU3HKE C MPUMEHEeHUEeM LU POBLIX TabopaTopuil. Knura ans yuurens
e CakoBuu A.JI. u ap. Kparkuii cnpaBounuk no ¢usuke. 7—11 kiaccel
e Huxkutun A.B. u np. KommeiorepHoe MoienupoBane Gpru3nyeckux MpoeccoB
o lBanoB b.H. CoBpemennast pusuka B mkose




e Bonkos B.A. YHuBepcanbHple TOypouHbIe pa3paboTku 1o ¢pusuke: 8 kimacc. — 3 —e uza. nepepadot. u gom. — M.: BAKO, 2012

OBPA3OBATEJIBHBIE 3JIEKTPOHHBIE PECYPCHBI:

®dusuka

Enunas xomnexkuus L{IOP. [IpeameTtnas komiekuus «duznukar

http://school-collection.edu.ru/collection EcrecTtBenHO-HayuHbIe 3kcriepuMeHThl — Pusnka: Kosekius Poccuiickoro o0iieodpas. mopraia
http://experiment.edu.ru OTKpBITHIN KOuTeK: PU3nKa
http://www.physics.ru D1eMeHTbI: TONMYJISPHBINA CAT 0 PyHIaMEHTAIBHOMN HayKe

http://www.elementy.ru Beenenre B HAHOTEXHOJIOTHH

http://nano-edu.ulsu.ru BupryansHsiii MeTouyueckuii kabuHet yuntens Gpusuku u acrpoHomun: cadt H.H. TomynuHoi
http://www.gomulina.orc.ru Bupryanshsiii pusmar-kinacce: 00UIEropoACKoi callT capaTOBCKUX yuUTeeH
http://www.fizmatklass.ru BupryanbHbiii OHI €CTECTBEHHO-HAYYHBIX M HAYYHO-TEXHHUYECKUX IPPEeKkTOB «DPPeKTuBHAS HUNKAY
http://www effects.ru I'azera «®usuka» Mznarensckoro noma «llepBoe ceHTIOps»

http://fiz.1september.ru EctecTBeHHO-Hay4YHAas 1mKoja TOMCKOTO OJUTEXHUIECKOTO YHUBEPCHUTETA

http://ens.tpu.ru 3anumarenbHas gusnka B Bonmpocax u orBerax: caiit B. Enpkuna

http://elkin52.narod.ru 3aounas ecrectBeHHO-Hay4yHas mKkoia (KpacHosipck): yaeOHbIe MaTepruaisl 0 (PU3UKE IS IKOJIEHUKOB
http://www.zensh.ru 3aounas puznko-maremarnueckas mKoiaa TOMCKOTro rocy1apcTBEHHOTO YHUBEPCUTETA
http://ido.tsu.ru/schools/physmat 3aounast puznko-rexuuueckas mkoja mpu MOTU

http://www.school.mipt.ru Undopmatuka u ¢pusuka: caidt yunrens ¢puszuku u uapopmatuxu 3.3. [llakyposa
http://teach-shzz.narod.ru adopmarimonHsie TEXHOJIOTHH B TipenofaBanuu ¢usuku: cat 1. 5. Ounumnmosoit

http://ifilip.narod.ru MudopmanmoHHble TEXHOIOTUN Ha ypokax (u3uKu. IHTepakTUBHAS aHUMAIHS

http://somit.ru UuTepuer-mecto pusnka

http://ivsu.ivanovo.ac.ru/phys Kadenpa ¢puznku MockOBCKOT0 HHCTUTYTa OTKPBITOTO 00pa3oBaHUs

http://fizkaf.narod.ru KBanT: HayuHO-nIOMy/sIpHBIN PU3NKO-MaTeMaTUYECKUH KypHa

http://kvant.mccme.ru Knacc!nas ¢usuka: caift yunrens ¢puzuku E.A. bangunoi

http://class-fizika.narod.ru KoHuemnium COBpeMEHHOTO €CTECTBO3HAHUS: AJICKTPOHHBIN YISOHUK

http://nrc.edu.ru/est JlJaGopatopus oOyuenust puszuxu u acrponomun MICMO PAO

http://physics.i0so.ru JlaypeaTsl HOOEIEBCKON TpeMUH TI0 PU3UKE

http://n-t.ru/nl/fz Marepuanst kapenpsr obmeit puznku MI'Y um. M.B. JlomoHOCOBa: y4eOHbIe TOCOOHS, PU3HMYECKUI TPAKTUKYM, BUICO- U
KOMITBIOTEPHBIE IEMOHCTPAIIH

[Ipu BBITIONIHEHUY J1a0OPATOPHBIX PadOT U IEMOHCTPAILIMH PA3IUYHbIX (PU3MUECKUX SBJICHHUM HCIONIb3yeTcsl 00opynoBanue « Touku pocray



8. INTAHUPYEMBIE PE3YJIBTATDI

JInuHOCTHBIE Pe3y/IbTAThI:

(dhopMUpOBaHNE TO3HABATEIIBHBIX HHTEPECOB, HHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN yYalIuXcs;

yOeXKICHHOCTh B BO3MOXKHOCTH MTO3HAHUS MPUPOIBI, B HEOOXOAMMOCTH Pa3yMHOTO UCIIOJIb30BAHUS JJOCTHKCHUIMHAYKH U TEXHOJIOTUIN ISt
JaJbHENIIer0 pa3BUTHS YEJIOBEYECKOr0 OOIIECTBA, YBAXKEHHE K TBOPIIAM HAayKHU,0THOIIIEHUE K (PU3UKE KaK K 3JIEMEHTY O0IIeYeI0BEYECKOM
KYJIbTYPBI;

CaMOCTOSITENILHOCTD B MPUOOPETEHNUN HOBBIX 3HAHUM U IPAKTHUECKUX YMEHUM;

MOTHUBAIUS 00pa30BaTEIBHON IEATENFHOCTH IIKOJLHIKOB HA OCHOBE JINYHOCTHO OPUEHTHPOBAHHOTO MOIX0/1a;

(hopMUpOBaHHE IEHHOCTHBIX OTHOIICHUN KAPYT APYTY, YUYUTEI0, aBTOpPaM OTKPBITHI U N300peTeHuil, pe3yabpTaTaMo0yueHusl.

MeTaHpe)]MeTHl)le pe3yabTaTbl:

OBJIa/ICHUE HAaBbIKAMM CaMOCTOSATEJILHOTO IPUOOPETEHUSI HOBBIX 3HAHUM, OpraHu3aluu y4eOHON AeATelbHOCTH,IIOCTAHOBKY 1ieJeil,
IJIAaHUPOBAHUS, CAMOKOHTPOJISL U OLIEHKH PE3yJIbTaTOB CBOEH AESITEIbHOCTH, YMEHUSAMUIIPEABUIETh BO3MOKHBIE PE3YJIbTAaThl CBOUX JIEHCTBUM;
MIOHMMaHHE PA3JIMYUN MEKIY UCXOTHBIMU (paKTaMy U TUIOTE3aMHU Ul UX O0BSICHEHUS, TEOPETUUECKMMUMO/IEIISIMU U peallbHbIMU 00bEKTaMH,
OBJIa/ICHUE YHUBEPCAILHBIMU YY€OHBIMU JICHCTBUAMHU Ha MIPUMEPAX TUIIOTE3 I OOBSICHEHNSI H3BECTHBIX (PaKTOB U SKCIIEPHUMEHTATLHON
IIPOBEPKH BBIIBUT'AEMBIX TUIIOTE3; Pa3pabOTKUTEOPETUUECKUX MOJIEIEH IPOLIECCOB UM SBJICHUM;

NpUOOPETEHUE OTBITA CAMOCTOATEIBHOTO MOKMCKA, aHATN3a U 0TOOpa MH(OPMAIMH C HCIIOJIb30BAaHHEM Pa3IMYHBIXUCTOYHUKOB M HOBBIX
MH(GOPMAIIMOHHBIX TEXHOJIOTHI JJISl pEIICHUS IIOCTABJICHHBIX 3a7ay;

(dbopMHpoOBaHKE YMEHHI BOCIIPUHUMATh, llepepadaTbiBaTh U NPEAbIBIATH HH(OPMALIHIO B CIIOBECHOM, 00pa3HON,CUMBOIMYECKOH GopMax,
aHAJIM3UPOBATh U NepepadaTbiBaTh NOJYYEHHYIO HH(OPMAIIMIO B COOTBETCTBUU CIIOCTABIEHHBIMU 33a/1a4aMHU, BBIAEISATH OCHOBHOE CO/IEpKAHHE
IIPOYUTAHHOT'O TEKCTA, HAXOJUTh B HEM OTBETHI HAIIOCTaBJICHHBIE BOIIPOCHI M U3JIaraTh €ro;

pa3BUTHE MOHOJIOTMYECKOHN U TMAJIOrMUECKON pedr , yMEHHUS BbIPaKaTh CBOU MBICIU M CIIOCOOHOCTH BBICIYILIMBAaThCOOECEIHNKA, TOHUMATh
€ro TOYKY 3pEHUs, IPU3HABATh [IPaBO JPYroro 4ejJI0BEKa Ha HMHOE MHEHME;

OCBOEHHE NMPUEMOB JIEUCTBUN B HECTaH/IAPTHBIX CUTYaLIUAX, OBJIA/I€HNUE IBPUCTUYECKUMU METOAAMHU PEIICHUSAIPOOIIEM;

¢dbopmHpoBaHKEe YMEHH paboTaTh B IPYIIIE C BHINOJHEHUEM Pa3IMYHBIX COLMATIBHBIX POJIEH, PEICTaBIATh HOTCTAUBATh CBOU B3IJISAIbI U
yOeXAeHMsI, BECTU AUCKYCCHUIO

IIpenmeTHbIe pe3yJIbTATHI:

3HAHUA O MPUPOJE BAXKHEHIINX (PU3NUYECKUX SIBICHUN OKPY)KAIOILIEro MUPA U TOHUMAHKE CMbICIa (PU3NYECKUX3aKOHOB, PACKPBIBAIOIINX CBA3b
U3Y4YCHHBIX SBJICHUM;

YMEHHUS M0JIb30BaThCSI METOAAMH Hay4YHOTO MCCIIEOBAHUS SABJIEHUN TPUPO/Ibl, TPOBOAUTH HAOIIIOIEHUS,IUIAHUPOBATH U BBIOIHSITh
HKCHEPUMEHTHI, 00pabaThIBaTh Pe3yabTaThl U3MEPEHUH, IPEACTABIATH PE3yIbTATHIM3MEPEHUN C TOMOIIIBIO TaOIuIl, rpaduKOB U HOpPMYII,
0oOHapyXH1BaTh 3aBUCUMOCTU MEXY PU3NUECKUMUSIBICHUSIMH, OOBSCHATD MOJIy4€HHbIE PE3YJIbTAThI U JeNIaTh BBIBO/bI, OLICHUBATH IPAHUIIbI
MOTPEIIHOCTEUPE3YIBTaTOB U3MEPEHNUI;

YMEHHUSI IPUMEHSATh TEOPETUYECKUE 3HAHUS 10 (PU3HKE Ha MTPaKTUKE, peraTh (pU3NUecKue 3a/1a4i Ha IPUMEHEHUETI0TyYeHHbIX 3HaHUH;
YMeHus 1 HaBBIKU IPUMEHSITH MTOJTyYE€HHbIE 3HAHUS 111 O0BSICHEHHSI IPUHIUIIOB JEHCTBUS BAXKHEUITUXTEXHUUECKUX YCTPONUCTB, PEIICHUS
IIPAKTUYECKUX 3a]]a4 TOBCEHEBHOM JKU3HU, PallMOHAIIBHOTOIIPUPOIOIIOIB30BAHUS U OXPaHbl OKPYXKAIOLIEW Cpenbl;



e (opMupoBaHue yOeKICHHS B 3aKOHOMEPHOH CBS3M U IO3HABAEMOCTH SIBICHUH IPUPO/IbI, B 0ObEKTHUBHOCTUHAYYHOT'O 3HAHUS, BBICOKOH
LICHHOCTY HAayK!U B Pa3BUTUU MAaTEPUAILHON U TYXOBHOU KYJIBTYPHI JIFOACH;

e pa3BUTHE TEOPETUYECKOI'O MBIIIICHUS HA OCHOBE (POPMUPOBAHUS YCTAHABIMBATh (DAKThI, Pa3IMyaTh IPUUUHBI HCIEICTBUS, CTPOUTH MOJIENIN U
BBIJIBUTATh TUIIOTE3bI, BEIBOJUTH U3 SKCIEPUMEHTAIBHBIX (PAKTOB U TEOPETHUECKUXMO/IeeH (PU3NIeCcKre 3aKOHBI;

e KOMMYHUKATHUBHBIC YMEHUS JOKJIAAbIBATh O PE3yJIbTaTaX CBOETO MCCIENOBAHUsA, y4aCTBOBATh B JUCKYCCUM,KPATKO M TOYHO OTBEYaTh HA
BOIIPOCHI, UCTIOJIB30BATH CIIPABOYHYIO JINTEPATYPY U IPYTHe HCTOUHUKU HH(POpManuu

IIpunoxenue
HOPMbI OIIEHKHY 3HAHU, YMEHUI U HABBIKOB YUAIIIAXCSI

OneHka 0TBETOB y4aluxcst

OueHka «5» cTaBUTHCS B TOM Cllydyae, €Clid yJaluiics ToKa3blBaeT BEpHOE MOHUMaHNE (GU3NUECKOM CYLTHOCTH pacCMaTpUBAEMBbIX SBJICHUN U
3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHIA, a TaK K€ MPABUIIBLHOE OnpeeneHrne GU3NIeCKUX BeIMYMH, UX SJUHHLL U CITIOCOO0B M3MEPEHHS: TPABHILHO
BBINOJIHSAET YEPTEXKHU, CXEMbI U I'pauKU; CTPOUT OTBET 110 COOCTBEHHOMY IUIaHy, COPOBOXKAAET paccka3z COOCTBEHHBIMU PUMEPAMHU, YMEET
IIPUMEHSTh 3HaHUsI B HOBOM CUTYallUU IIPU BBIIIOJHEHUH IPAKTUYECKUX 3a/1aHUN; MOKET YCTAHOBUTDH CBSI3b MEX/ly U3y4aeMbIM U paHEe U3YUYEHHBIM
MaTepHaloM o Kypcy (hU3MKH, a TaK)Ke C MaTepUaIoOM, YCBOSCHHBIM IIPU U3YUYEHHUH JPYTUX MPEIMETOB.

Ounenka «4» CTaBUTbHCS, €CJIM OTBET YUEHUKA YIOBJIETBOPSET OCHOBHBIM TPEOOBAHMSIM Ha OLIEHKY 5, HO JaH 0€3 UCIOIb30BaHUSI COOCTBEHHOIO IIJIaHa,
HOBBIX IPUMEPOB, 0€3 NPUMEHEHNUs 3HAaHUH B HOBOM cUTYaInK, 6€3 UCIOIb30BAHUS CBSI3€H C paHee U3yYeHHbIM MaTepHalloM U MaTepHUajoM,
YCBOEHHBIM MPU U3YYEHUU AP. IPEIMETOB: €CIIH YUaIUICs T0NyCTUI OAHY OLIMOKY MM HE OoJiee ABYX HETOUETOB U MOXKET UX MCIIPABUTh
CaMOCTOSITENTLHO WJIN C HEOOIbIIONH TOMOIIBIO YUUTEINS.

Ounenka «3» CTaBUTbHCS, €CIIN y4YaIIUCs MPaBUIIbHO TOHUMAET (PU3NYECKYIO CYIIIHOCTh pacCMaTPUBAEMBbIX SIBJIEHUN U 3aKOHOMEPHOCTEHN, HO B OTBETE
UMEIOTCS OT/IeNIbHBIE IPOOEbl B YCBOEHUH BOIIPOCOB Kypca (PU3UKH, HE MPEMSTCTBYONIUE JallbHEHIIeMy YCBOSHUIO BOPOCOB IPOTrPAMMHOTO
MaTepuasa: yMeeT IPUMEHATh OJy4YeHHbIEe 3HaHUS IPH PEIICHNUHU IPOCTHIX 33a4 C UCIIOJIb30BAaHUEM ITOTOBBIX (OPMYJI, HO 3aTPYAHSIETCS IPU
peleHny 3a1a4, TpeOyroIuX Mpeodpa3zoBaHus HEKOTOPBIX GOPMYII, TOMYCTHII He Oojiee 0/IHOM IpyOoit omMOKK U IByX HETOUETOB, HE OoJiee OHOM
rpy0oii u ogHON HerpyOoii omuOKy, He

6osnee 2-3 HerpyObIX OIIMOOK, OJHOIM HEerpyOoi OIMOKH U TPEX HENOUETOB; JONYCTHI 4-5 HEAOUETOB.

Ounenka «2» cTaBUTCS, €CIIM y4allMiics He OBJIAJIe]l OCHOBHBIMH 3HAHUSIMHU M YMEHHUSIMHU B COOTBETCTBUHU C TPEOOBAHUSIMU ITPOTPAMMBI U TOTTYCTHII
OosblIe OMMOOK U HEJOYETOB UeM HEOOXOMMO JIJIsl OLICHKH «3).

OueHka KOHTPOJILHBIX padoT

Ouenka «5» ctaBuTCs 32 pabOTy, BHITOJHEHHYIO TIOJTHOCTHIO 0€3 OIIMOOK U HET0UETOB.

Ouenka «4» craBuTcs 3a pabOTY BBIMOJIHEHHYIO MTOJHOCTHIO, HO MPU HAJIMYKMK B HEW He Oosiee 0/1HOM rpyOoit U 0JJHOM Herpy0oil OIMOKHN U OTHOTO
Henou€Ta, He Oosiee TPEX HETOUETOB.

Ouenka «3» cTaBUTCS, €CIIM YYEHUK MTPaBUIIbHO BBIIIOJIHUI HE MeHee 2/3 Bcell paboThl WM TOMYCTHII He 6osiee 0HOM Tpy0oil OIMOKHU H.JBYX
He104ETOB, He OoJiee 0/IHOM IpyOoii OIMOKH U OJJHOM HEerpyOoii omuoOKH, He OoJiee TpeX HErpyObIX OIMOOK, OTHOW HErpyOoi OIIMOKU U Tpex
HEJIOYETOB, NIPU HATTMYUU 4 - 5 HEIOYETOB.



Ouenka «2» CTaBUTCS, €CJIH YHCIIO OITMOOK M HETIOYETOB MPEBBICUIIO HOPMY JUTS OLIEHKH 3 WJIM MTPaBUIILHO BBITIOJTHEHO MeHee 2/3 Bcel paboThI.
Ouenka 1adopaTopHbIX padoT

Ouemca «S5» CTaBUTCA, €CIIN yqamnﬁ(:ﬂ BBIIIOJIHACT pa60Ty B IIOJIHOM 00BEME C CO6J'II-O,Z[CHI/ICM HGO6XO,I[HMOI>1HOCJ'IeI[OBaTeJ'II)HOCTI/I IIPOBECACHUA
OIIBITOB M HSMepeHHﬁ; CaMOCTOATCJIIbHO U palluOHAJIbHO MOHTUPYET HCO6XO,I[I/IMOCO60py,I[OBaHI/I€; BCC OIIBITHI ITIPOBOAMUT B YCIOBHUAX U PEKHUMAX,
O6CCHC‘II/IBaIOIHPIX IMOJIYYCHHUE IIPAaBUJIBHBIX PE3YJIbTATOB UBBIBOJAOB, CO6J'II-OI[aeT Tpe6OBaHI/I${ IIpaBUJI 0e30macHOCTH Tpyada, B OTUCTC IIPAaBUJIBHO U
AKKYPATHO BBIITIOJIHACT BCC BaHI/ICI/I,Ta6JII/II_[bI, PUCYHKH, YCPTCIKHU, Fpa(l)I/IKI/I, BBIYUCJICHUS; IPABUJIBHO BBITTOJHACT aHAJIN3 HOFpeLHHOCTeﬁ.

Ouenka «4» CTaBUTCS, €CITU BBIIIOJHEHBI TPEOOBAHMUS K OLIEHKE «5» , HO OBUIO OMYIIEHO JBa - TPU HeloueTa, He 6ojiee 01HON Herpy0oil ommoKu u
OJHOT'O HEeIOo4ETA.

Ouenka «3» ctaBUTCS, €Clid paboTa BHIOJIHEHA HE TIOJTHOCTHIO, HO 00BEM BBITIOJIHEHHOW YaCTH TAKOB, ITO3BOJISIET MOTYYUTh PABUIIHHBIE PE3YIIbTATHI
Y BBIBOJIBI: €CJIM B XO/I€ IPOBE/ICHUS OIbITA U U3MEPEHUI ObLIN TOMYIIEHb! OLIMOKH.

Ounenka «2» craBuTcs, €ciid pabOTa BHIIOJHEHA HE TOJHOCTHIO U 00bEM BBINOJIHEHHON 4acTH pabOThI HE MTO3BOJISIET C/IENATh IPaBUIIbHBIX BHIBOJIOB!
€CIIU OIIBIThI, U3MEPEHUs, BEIYUCIICHHS, HAOII0ACHUS POU3BOIMINCH HEITPABUIIBHO.

Bo ecex cnyuasax oyenka chudcaemcs, eciu y4eHuk He cobniooan mpeoosanus npasui 6e30nachocmu pyod.

Ilepeyenb omIMOOK:

I'pyoObie ommoku

1. He3naHue omnpejiesnieHuil OCHOBHBIX NOHATUMN, 3aKOHOB, ITPABUJI, ITOJIOKEHUH TEOpUH, GOPMYII, OOIIEPUHATHIX CHUMBOJIOB, 0003HAUEHHS
(U3NIECKUX BETUYNH, SAMHUILY U3MEPEHUSI.

2. HeymeHue BBIIEIATH B OTBETE TTIABHOE.

3. HeymeHue npuUMEeHSTh 3HaHUA JUIsl pEIIeHUs 3a1a4 U 00BbsICHEHUS! PU3NYECKUX SBJICHUI; HEMPaBUIBLHO c(hOPMYIHpPOBaAHHBIE BOPOCHI, 3aJaHUS NN
HEeBEpHbIe 0OBSICHEHUS X0J1a X PEIICHUs, He3HaHHe IPUEMOB pelleHHs 3a/1a4, aHaJIOTMYHBIX paHee PELICHHBIM B Kiacce; OUIMOKH, MOKa3bIBatOIIN e
HENpPaBWJIbHOE IOHUMAaHKE YCIIOBUS 3aJjaul WM HEIIpaBUIIbHOE

UCTOJIKOBAaHUE PELICHMUS.

4. HeymeHnue uuTaTh U CTPOUTH papMKu ¥ MPUHIIUIHAIBHBIE CXEMbI

5. HeymeHnue noAroToBuTh kK paboTe yCTaHOBKY HIIM JIAOOPaTOpHOE 000PYJ0BaHUE, TPOBECTH OIBIT, HEOOXOIUMbIE paCcCUeThl

WJIM UCIIOJIb30BATh MOJIyYE€HHBIE JaHHBIE /1JIs1 BEIBOJIOB.

6. HeOpexHoe OTHOLIeHHE K JIAOOpaTOpHOMY 000PYI0BaHHUIO U U3MEPUTENILHBIM IPUOOpaM.

7. Heymenue onpenenuTs MOKa3aHUs U3MEPUTEITLHOTO TTpUoopa.

8. Hapymienue TpeboBaHuii npaBuil 6€30MacHOT0 TPy/ia IPH BBIIIOJHEHUH SKCIIEPUMEHTA.

HerpyoOnie ommoxun

1. Herounoctu popMymupoBOK, onpeie]ICHUH, 3aKOHOB, TEOPHiA, BRI3BAHHBIX HETIOJHOTONW OTBETAa OCHOBHBIX MPU3HAKOB
ornpenensseMoro noHATus. OmuOKH, BbI3BaHHBIE HECOOIIIOACHNEM YCIIOBHM MTPOBEACHNUS OIBITA MIIH U3MEPEHU.

2. OmmnOKy B YCIOBHBIX 0003HaYEHHSIX HA MPUHIUIHAIBHBIX CXeMaxX, HETOUHOCTH YepTexeil, rpadukoB, cxeMm.

3. Ilpomyck Uiy HETOYHOE HANKMCAaHHEe HAUMEHOBAaHUN eIMHUL] (PU3MUECKUX BEINUHH.

4. HepaunoHanbHbIN BEIOOp X0/1a pPEIICHHUS.



Henouerst

1. HepanmnoHanbHbBIE 3a1IUCH NPU BBIYUCIICHUSX, HEPAIIMOHATBHBIC TIPUEMbI BRIYHCIICHUH, MPEOOPa30BaHMIA U PEIICHUS 3a/1a4.
2. ApudpmeTnueckue OmMUOKY B BEIYUCICHUX, €CIIM 3TH OIIKUOKU rpy00 HE UCKaXKalOT PealibHOCTh MOJIYYEHHOTO pe3yibTara.
3. OTaenbHBIC TOTPEIIHOCTH B (POPMYITHPOBKE BOIIPOCA HIIA OTBETA.

4. HeOpexHOE BBITOTHEHUE 3aIMUCEH, YEPTEKEH, CXeM, TpaduKoB.

5. Opdorpaduueckne U TyHKTYaI[HOHHBIE OITHOKH



