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PABOYASI ITIPOI'PAMMA

Ilo dn3uke

YpoBenb oOpazoBaHus :
ocHoBHOe oOiee oopaszosanne PI'OC 000, 7-9 kaacewl

KonunuecTBo yacos: Bcero - 238,

B HeJemo - 2 yaca B 7 KJjiacce, Bcero — 68 yacos

B HeJlesto - 2 yaca B 8 Kiiacce, Bcero — 68 yacos

B Henemo -3 yaca B 9 kiacce, Bcero — 1024aca
LY

Vyurens badenko Hataabsa BsiuecsiaBoBHA

[Iporpamma paspaboTtana Ha OCHOBE aBTOPCKOI MporpamMmbl 1o Gusuke s 7-9 Ki1accos
o0ueobpa3oBaTeIbHBIX yupexkeHuil. ABropsl nporpamvsr @unonosud H.B., I'yTHuk
E.M.

«Pusuka 7-9 knaccsl: paboyas nporpamma k tuaun YMK A.B. Iepsinkuna, E.M.
['yrHuk: yuebHo-meroauueckoe nocobue/H.B. dunonosny, E.M. I'yrHik. — M.: Ipoda,
2017r. -



1.NMNOACHUTEJ/IbHAA 3AITUCKA

Paboyass mporpamMma no ¢usuke s 7-9  KJIacCOB OCHOBHOM IIKOJbLI paspaboTaHa B
COOTBETCTBHHU:
e 3akoHoM Poccuiickoit ®epepauun ot 29.12.2012 roga Ne273-P3 «06 obpaszoBaHuu B PO»
(c mocaeAyOUIMMH H3MEHEHHSIMU U JJONTOJTHEHUAMHU );
e C TpeboBaHusamMu OPenepanbHoro [ocysapcTBeHHOro o06pa3oBaTesIbHOrO CTaHJAapTa
obmero obpasoBaHus;
e ABTOpPCKOM NpPOrpaMMoi OCHOBHOrO0 0611ero o6paszoBaHus 1no ¢usuke s 7-9 kinaccos (A.
B. llépbiikuy, H.B. @unonosuy, E.M.I'ytauk, M., «[lpoda», 2017 r.);
e (OcHOBHOM 0oOpasoBaTeJIbHOH MporpamMmMmbsl OCHOBHOI0 obiiero o6pasosanusa MBOY-COLI

Ne7 xyTopa BoiikonoHypa
e VYuye6Horo miana MEOY-COLI Ne 7 xyropa Boiikononypa

Ha 2021-2022 y4e6HbIN roj

e 4.Jlucbma MOH u MIT KK Ne47 - 01-13-114546/211 ot 13/01/2021 «O cocTaB/ieHHH
paboyux nporpamMm y4yebHbIX MPeMeTOB U KaJIeHIapHO-TeMaTHYEeCKOT0 MJIAaHUPOBAHUS»

e 5. PacnopstkeHue MuHHCTepcTBa npocselleHus Poccuiickon ®enepanuu ot 12 aHBaps
2021 roga Ne P-6 «06 yTBepx[Ae€HHH METOAHYECKHUX PEKOMEHJallMH M0 CO3JaHHI0 H
GYHKLMOHMPOBAHHUID B 0011e06pa3oBaTe/ibHbIX OpraHU3alUsix, PacroJIOKeHHbIX B
CeJIbCKOM MeCTHOCTH M MaJIbIX FOPO/I0B, LIeHTPOB 06pa30BaHusl, eCTeCTBEHHO-HAYYHOH U
TEXHOJIOIHYeCKOH HaNpaB/JIeHHOCTH.

Pabouasi mporpamma peanusyercs B y4yebHukax A. B. [lepbimikuHa «®Pusuka 7 Kaace»,
«Pusuka 8 knaccr, «®usuka 9 knace» cucrembl «Beptukanb» ([lepbliuikuH A. B., y4e6HUK a4
06111e06pa3oBaTeNbHBIX yUeOHbIX 3aBeieHUH.M.: [lpoda, 2018)

[IporpamMma omnpejesisieT cojiepaHue U CTPYKTYpy ydye6HOro MaTepuasa, nocaefoBaTeJbHOCThb
ero M3yuyeHusi, NyTd (GOPMHUPOBAHUS CUCTEMbl 3HAHWUW, YMEHUW U Crocob6oB JeATEeNbHOCTH,
pasBUTHSA, BOCIUTAaHHUSA U COLlHAIM3ALIUU YUaLUXCS,

[IpepsiaraeMas nporpaMma peajusyeTcs ¢ NoMoLlblo yuebHO-MeToAuuecKkux KoMiiekTos (YMK).
YMK g5 kaxKaoro KJjacca BKAKYaeT:

Yye6HUK, 3aJayHMK, METOJAMYECKHEe MaTepuasbl» I Y4YUTeJs, CaMOCTOATEJ/IbHble H
KOHTpOJIbHBIE PaboThl, TETPaAb /151 1abopaTOPHBIX paboT;

[lesbio n3ydyeHust U3MKHU B OCHOBHOM LIKOJIE SAIBASETCA:
1) B HanpaBJ/IEeHUH JIMYHOCTHOTO PA3BUTHA

-BOCIIMTAHWE TOTOBHOCTH OOY4YaIOIMXCS K CAMOPA3BUTHIO M caM006pa3oBaHHI0 Ha OCHOBE
MOTHBAIUHU K 06y4YeHHIO H O3HAHUIO;

-popMupoBaHHe I[IEHHOCTH 3/10poBoro MW  6GesomacHoro o6pasa KWM3HHM, TpaBUII
WH/IMBH/Iya/IbHOTO M KOJIJIEKTUBHOI'0 6e30MacHOro rnoBe/ileHUs B 4Ype3BblYaHHbIX CHTyalLUsX,
YIPOMKAIUX )KU3HU U 3/10POBBIO JII0/IeH, IpaBuJl MOBeJIeHHs Ha TPAHCIIOPTE M Ha Jloporax.

-BOCMUTAHHUE YOEXKJAEHHOCTH B BO3MOXXHOCTH MO3HATh NPUPO/Y, HEO6X0JAHMOCTH Pa3yMHOI0
HCI0JIb30BaHHUs JIOCTHXKEHUH HayYKH M TeXHOJIOTHH /15 Zla/IbHeHIIero pasBUTHSA 4eJI0BeYeCKoro
06ILecTBa;

-pa3BUTHE YBAXKEHUSI K TBOPLIAM HAyKHU M TEXHUKH; OTHOLIEHHS K QU3HKe KaK K 3JIEMEHTY
00611e4€e/10Be4ECKOHN KYJIbTYPbI;

2) B MeTanpeaMeTHOM HanpaBJIeHHH

OCBOEHHE 3HAHMH 0 MeXaHUYEeCKHX, TENJIOBbIX, 3/IEKTPOMAarHUTHBIX U KBAHTOBbLIX SBJIEHHUAX;
BeJIMYMHAX, XapaKTePU3YIOLUIUX 3TH sIBJIEHHS; 3aKOHAX, KOTOPbIM OHHM NMOJAYHHAKTCA; MeTo/ax
Hay4HOro NMO3HaHHs NPUPO/bI ¥ GOPMUPOBAHKSA Ha ITOM OCHOBE Npe/CcTaBlIeHHH 0 GU3HYECKOM
KapTHHe MUPa;



A OOBACHEHMS PA3sHOOOPA3HBIX NPUPOAHBIX SBICHHI W IIPOLECCOB, IPUHLHUIIOB JAEHCTBHS
BAKHEHILINX TEXHHYECKUX YCTPOIMCTB, 15t pemenns (u3nueckux 3ajay;

PA3BAUTHC M03HABATCIILHBIX MHTEPECOB, HHTEIICKTYATLHBIX M TBOPUYECKHX CIIOCOOHOCTE! B nporecce
PelieHus (PU3NYECKUX 3a1a4 W BBINOJIHEHHUSI IKCIEPHUMEHTATBHbIX MCCIIE/IOBAHUI; CITOCOOHOCTH K
CAMOCTOATEILHOMY IIPHOOPETEHHIO HOBBIX 3HAHMIT MO (M3HKE B COOTBETCTBHH C IJKH3HCHHBIME
"MOTPEOHOCTAMH M HHTEPECAMH;

-UCHOJIb30BATh  KOMITBIOTEPHBIC  TEXHOJIOTHH Uid pelueHus  UHQOPMAIMOHHBIX W
KOMMYHUKAIHMOHHBIX Y4eOHbIX 3a/1a4, B TOM YHCJIE: BBIYHCICHHE, HAMMCAHHE [TUCEM, COYMHEHMH,
A0KJIa/I0B, peepartos, Co3aHue Mpe3eHTaLMi 1 JIp.;

POPMbI OPTAHU3AILIMU OBPA3OBATEJILHOI'O NNPOLECCA

OcHoBHol dopmoii opranmsamu yueGHOro mpouecca sBsETCS YPOK B pamKax KIacCHO-YpPOUHOM
CHCTEMbl. B KauecTBe AONOMHHTENLHBIX (OPM  HCIOIB3yeTcs cHcTeMa KOHCYJIbTAlHOHHON
HOMICPIKKH, IONOTHHTEIBHBIX HHMBHYaTbHBIX 3aHATHI, caMocTosITeIbHAs paBoTa 06yyaiomuxcs
C HCIO/IL30BAHUEM COBPEMEHHBIX HH(OPMAUMOHHBIX TEXHOIOIMH, BHEYPOUHAS AESTENLHOCTD 10
pe/IMETY.

O6wme (opmbl  opranuzauun  o6ydHeHus: HHIIMBU/lyallbHasl, [IapHas, IPYNIOBas, KOJUICKTHBHAS,
(ppoHTaNBbHAA, KOTOpBIE peanusyloTcs Ha YpoKe, B NPOEKTHO-HCCIIEI0BATENbCKOM paboTe, Ha
CEMUHAPAX, KOH(EPEHIHUAX, IKCKYPCHSAX, [IPH IPOBEICHHH 1abopaTopHbIX pabor.

THibl ypoKOB: yPOKH «OTKPBITHS» HOBOTO 3HAHHS; YPOKH 0TpaboTKH yMeHMH H pediekcHu; ypoku

O0IIEMETO10T0THYECKO# HATIPABIEHHOCTH: YPOKH Pa3BHBAIONIEIO KOHTPOJISL.

Dopmbl  Opranu3auMK  yueOGHO-HCCIICI0BATEILCKON  JIeATEIBHOCTH Ha Y4EOHBIX 3aHATHUSX: YPOK-
HCCIICI0BAHNE, YPOK-TBOPYECKHH OTHYET, YPOK H300peTaTe/beTBa, YPOK -3alHTa HCCIIEI0BATEIbCKHX
MPOCKTOB, YUEOHBIH YKCIIEPUMEHT, JIOMALLHEE 3a/[aHHe HCCIE0BATEIHCKOTrO Xapakrepa.

TEXHOJIOTUU OBYYEHUSI

DOpMHPOBAHUIO HEOOXOAUMBIX KJIIOYEBBIX KOMIICTEHIIMIH CIIOCOOCTBYET HCIOJIL30BAHHE COBPEMEHHBIX
00pa30BaTEILHBIX TEXHOJIOTH HITH JIEMEHTOB 9TUX TEXHOJIOTHiI:

TEXHOJIOTHH IIPOOJIEMHOTr0 00yUYeHHS

TEXHOJIOIHsE OOYUCHHS HA IPUMEPE KOHKPETHBIX CHTYAIIHIL;

TEXHOJIOIMS Pa3BUBAIOLICIO OOYUCHHUS; ’

TexnHonorus PKMUIT (pa3uTust KpHTHYECKOrO MBIIIICHUST Yepe3 YTeHHE 1 IHCBMO);

TEXHOJIOTHSI TIPOCKTHOH M UCCIIC/I0BATE/ILCKOM eI TENBHOCTH YUAIUXCSL,

MKT-rexnonorun; ‘

Ne/laroruka CoTpyJHHYCCTRA;

TEXHOJIOIHH III/ICI{YCCHFI H JHATOTOBBIC TEXHOJIOTHH

TCXHOJIOTHS PasBUBAIOIIMX HCCIEN0BATEILCKX 3a1au (TPU3);

3J10poBbecOeperalolne TeXHOI0MMH;

TEXHOJIOTHH WHMBUYATHLHOTO 00yUYEeHNUS;

TEXHOJIOIHsl IPYIIIOBOrO 00yUeHHUS;

TEXHOJIOIHH HHTETPUPOBAHHOIO 00YYEHHSI;

TEXHOJIOIHsI Pa3HOYPOBHEBOIO 00YUYEHHUSI:

TEXHOJIOTHS HIPOBOTO 00YUEHHS

TPaJMIHOHHbIE 00pa30BaTe/IbHbIC TEXHOIOIHH

H JIPyrue, KOTOPKIC [e1aror CYuTaeT eaecoodpasHbiM IPUMEHSTS B CBoei paboTte

BUAbI U ®OPMbI TEKYIIETI'O KOHTPOJISI

Texywuii kKonmpoas 10 GusnKe MOKHO OCYIIECTBISTH KAk B MUCbMEHHOM, Tak U B YCTHOH (opme.
[TicbMennbIe paGoThI IS TEKYIIEro KOHTPOIS PeKOMEH1yeTcs [IPOBOJINTEL HE peKe OJHOTO pasa B
HEJIeTO B (popme TecTa.



Temamuyeckuil KOHmMpo/ab 110 GU3KMKe NMPOBOAUTCS B OCHOBHOM B NMUCbMeHHOW ¢opme. [l
TeMaTHYeCKUX IMPOBEPOK BBIOMPAIOTCSA Y3JI0Bble BONPOCHl mporpammel.  KoHTposb
NpoOBOAUTCS B pOpMe KOHTPOJIbHBIX PAGOT UJIK TECTOB.

Hmoezoewlii koHmpoas 10 ¢GusMke npoBoAuTcs B GopMe  KOHTPOJIbHBIX  paboT
KOMOGHHHMPOBaHHOTO XapaKTepa.

HSMEHEHHfl, BHECEHHBIE B ABTOPCKYO IIPO'PAMMY

B LiesioM cozeprxaHue JaHHOM paboyei nporpaMMbl COOTBETCTBYET aBTOPCKOM NMporpaMme.

OcHOBHOe OT/IMYHEe ee OT aBTOPCKOHM COCTOMUT B CJe/yllleM: B Iporpamme Kypc 9 kjacca
paccydTaHHa

Ha 2 4yaca B HeieJ1o, a y4ebHbIM nianoMm MBOY-COLL Ne 7 x. BoiikonoHypa Ha H3y4yeHHe

bu3UKK OTBOAUTCS 3 Yaca B HeZeJII0, I03TOMY YBEJIMYEeHO YMCJ/I0 YaCOB HAa U3yYeHHe TeMbI:

3AKOHbI B3BAUMO/IEMCTBUSA U JIBUXKEHHUS TEJI Ha 11 vacos,

MEXAHUYECKHE KOJIEBAHUA U BOJIHBI Ha 4 yaca,

ATOM U ATOMHOE A/1PO na 8 yacos, 3JIEKTPOMATHUTHOE

[TOJIE Ha 104acos.

CTPOEHMUE 3BOJIIOLIUY BCEJEHHOM 1uac

ITO U3MEHEeHUe MT03BOJISIET:

- Jly4llle 3aKpenuTh TeoOpeTHYeCKU MaTepHasl Ha NPaKTHKeE;

- 0TpaboTaThb NPaKTUYECKHE YMEHHS U HaBbIKK B HEMOCPECTBEHHOM CBSI3U C TEOpHEH N0 TeMe.

[lnanupyemMsbie pe3y/ibTaTbl 0OCBOEHHs Kypca

JIAYHOCTHBIMH pe3y/ibTaTaMM 06yyeHus1 QU3MKe B OCHOBHOH ILIKOJIE SIBJISIIOTCH:

o cpOpPMHPOBAHHOCTL  I103HABaTeJbHbIX HWHTEPECOB Ha OCHOBE  pa3BUTHUSA
MHTEJJIEKTYaJIbHbIX U TBOPYECKUX CMIOCOOHOCTEH 00y4aloLuXCs;

e yOEeXJEHHOCTb B BO3MOXHOCTH [O3HAHUS TNPUPOJBLI, B HEO6XOAUMOCTH pPa3yMHOIO
HCIOJIb30BaHUS JOCTH)XKEHHH HayKH M TEeXHOJOTHMH JJs JlajJibHeHllero pasBUTHUSA
YyeJI0oBeYeCcKoro o6I1ecTBa, yBaXKeHHe K TBOPL|aM HayKH U TeXHUKH, OTHOIIEHHEe K QHU3HKe
KakK 3JIeMeHTy 00111e4esIoBe4eCKON KyJIbTYphl;

® CaMOCTOSITE/IbHOCTL B NPUOOpEeTeHHWH HOBbIX 3HAHWH M IpPaKTHYECKHX YMEHHH;
FOTOBHOCTb K

BbIGOPY .
. JKU3HEHHOT'0 MYTH B COOTBETCTBUM € COGCTBEHHBIMU MHTEPECAMHUHUBO3MOXKHOCTSIMM;
e MoOTHBalMs 06pa3oBaTe/bHOH JesiTeJIbHOCTH LIKOJIbHUKOB Ha

OCHOBE JIMMHOCTHOOPUEHTHPOBAHHOIO
* [0JX0A3;
° dopMHpOBaHKe LIeHHOCTHBIX OTHOLIEHUH APYT K APYTY, YYUTEJI0, aBTOPAM OTKPBLITHH
U U306peTeHHH,
e pesysbTaTaMm 06y4eHus.
ChopMHUPOBAHHOCTL Y y4aUlUMXcsl 6a30BbIX KAYeCTB IMYHOCTH 110 HallpaBJIeHUAM

1. [IaTpHOTHYECKOTO BOCIIMTAHHUSA - LIEHHOCTHOI'O OTHOILIEHHUSA K 0T€4eCTBEHHOMY
KyJIbTYPHOMY, HCTOPUYECKOMY U HAy4YHOMY Hacjle/lU10, IOHUMaHUsA 3HaYeHUsd _———
(yxa3biBaeTCcsl HAMMEHOBaHHE) HAYKH B XKM3HH COBPEMEHHOT0 06111ecTBa, CIOCO6GHOCTH
BJIaJIeTh /JOCTOBEPHO# HHpOpPMaLKel 0 epeloBbIX JOCTHIKEHHUSAX U OTKPBITUAX MUPOBOH
M 0Te4eCTBEHHOU _—— (yKa3blBaeTcsi HAMME@HOBaHKe), 3aHHTEePeCOBAaHHOCTH B Hay4YHBIX
3HAHMSAX 00 YCTPOUCTBE MUpa U 0611eCTBa;

e 2. pak[JaHCKOTO BOCIIUTAHUS U HPABCTBEHHOI'0 BOCIUTAHUS JleTel Ha OCHOBE POCCHHCKHX
TPaJIMIIHOHHBIX LIEHHOCTEH - Mpe/CcTaBJeHus O COLMaJbHBIX HOpMax U NpaBuax
MEMJIMYHOCTHBIX OTHOLIEHUH B KOJIJIEKTHUBE, TOTOBHOCTH K Pa3HO06pa3HOH COBMECTHOM
JlesiTeJIbHOCTH NPHU BbITOJIHEHUH YYeOHbIX, T03HaBaTe/IbHbIX 3a/1a4, BbIITOJIHEHUH
9KCIIEPUMEHTOB, CO3/laHUH Y4eOHbIX IPOEKTOB, CTPeMJIeHHA K B3aMMONOHHMaHHIO U
B3aHMOIIOMOIIH B MPOLECCe 3TOM yUeOHOH JesATeJIbHOCTH; TOTOBHOCTH OLeHUBATh CBOE
MoBeZieHHe U MOCTYIKK CBOUX TOBapHULIEH. C MO3UIIMKM HPABCTBEHHbBIX U NIPABOBBLIX HOPM C
Y4€TOM OCO3HAHMS MOC/e/ICTBUH OCTYIIKOB;



MHPOPMALMOHHOI KYJILTYPbI, B TOM YHC/IE HABLIKOB CAMOCTOATENLHOM paboThl ¢ yueOHBIMU TEKCTAMM,
CIPABOYHOM JINTEPATYPOH, JAOCTYIHBIMH TEXHUYCCKHMM CPEACTBAMHM MH(POPMALIHOHHbIX TEXHOJIOrHiA:
MHTepeca K 00YYEHHIO W TO3HAHUIO, J110003HATEILHOCTH, FOTOBHOCTH M — CNOCOBHOCTH K
caMo00pa3oBaHUIO, UCCIICIOBATENLCKOI ACATCILHOCTH, K OCO3HAHHOMY BbIOOPY HANPABAEHHOCTH W
YPOBHsl 00yYeHMs B JasibHeM1Iem;

® 0. Dusnyeckoro BOCITHTAHHS H (bODM HPOBAHHA KYJIbTYPbI 310POBLS - OCO3ZHAHHUSA HEHHOCTH JKH3HH,

OTBETCTBEHHOrO OTHOLICHHS K CBOEMY 3/10POBBIO, YCTAHOBKH HA 310POBLIH 06pas JKH3HHU, OCO3HAHUS
[OCJAC/ICTBUH U HEMPUATHSA BPEIAHBIX NPHBBIYEK, HEOOXOAMMOCTH cobutoneHus npasui 6e30MacHOCTH B
ObITY M peaibHOM JKHU3HU:

7. TpyaoBOro BocnuTanus U npodeccHoHalbHOro camMoornpeae/eHHst KOMMYHUKATHBHOM
KOMITETEHTHOCTH B OOLIECTBEHHO TOE3HOM, yuebHO-HCCIeI0BATEIbCKOM, TBOPYECKOH 1 JPYTUX BHJIAX
ACATENLHOCTH: MHTEPECA K MPAKTHYECKOMY M3Y4eHHIO rpodeccuii u Tpyaa PasJW4YHOro poja, B ToM
HHC/IE HA OCHOBE NPUMEHEHHS MPEAMETHBIX 3HAHMH, OCO3HAHHOTO BLIGOPA HMH/IUBH/IYAJILHOH TPAEKTOPUH
NpoaoJKeHNs 00PAa30BAHMS ¢ YYETOM JTHUHOCTHBIX MHTEPECOB CrnocobGHOCTH K MpeMeTy.
001IECTBEHHBIX MHTEPECOR M norpebHoCTEN;

e 8. DKkojoruyeckoro BOCITHTAHUA IKOJOIMYECKH LeNeco00pa3sHOro oTHOIIEHUS K IPUPOJIE KAK UCTOYHHKY

Kusuu na 3emiie. ocHOBE €€ CYLIECTBOBAHMS, TOHUMAHMS LCHHOCTH 3/10poBOro U Oe3onacHoro obpasa
AKU3HHN, OTBETCTBEHHOIO OTHOLLICHUA K COOCTBEHHOMY (PU3MUECKOMY M [ICHXHYECKOMY 3710POBbIO,
OCO3HAHUA LICHHOCTH COD/IIO/ICHHS NPABKI HE30MACHOr0 MOBEAEHMS NPU PaGoTe ¢ BELIECTBAMH, A TAKIKE
B CUTYaLMsIX, YIPOMKAIOWMX 3/10POBLIO M JKH3HH JIIO/ICH: cNOCOGHOCTU NPUMEHS TS 3HAHMsL, TTOJYYaeMble
1pH H3YUCHUM NPEAMETA, ISl PELICHHS 3a/1a4, CBA3aHHBIX ¢ OKPYKAIOLIEH MPUPOAHOI cpeioH,
TNOBLIICHNA YPOBHA SKOJIOrHYECKOM KYJIbTYPbl, OCO3HAHMS I1100AIBHOTO XapakTepa 9KOJIOTHYECKHX
npodieM M nyTeit UX peLeHns nocpeACTBOM METOA0B NPEAMETa; — IKOJOrMYECKOIO MBILILIEHHUS,
YMCHHA PYKOBOJACTBOBATLCS WM B M03HABATEIbHON, KOMMYHUKATUBHON M COLMATLHOMN MPaKTHKE.

MeTranpeamerasivu pesyibTaTamu 00yueHus (PU3MKe B OCHOBHOI IKO/IE SIBJISIOTCS:

OBJIA/ICHHE  HABBIKAMU  CaAMOCTOATEIBHOI0 MPHOOPETEHHSI HOBBIX 3HAHWIA, OpraHu3aIfH
YueOHOH JeATEeILHOCTH, MOCTAHOBKH [ElIeH, [UIAHUPOBAHUS, CAMOKOHTPOJIS M OLIEHKH
PE3yJIbTATOB CBOCH JEATENLHOCTH, YMEHHAMH MPEABHIETH BO3MOIKHBIE pe3ysbTaThl CBOMX
JIeHCTBHIA:

NOHUMAHHUE PA3JIMIH MEKIY HCXOAHBIMH (DAKTaMM M THIOTE3aMH U HX 00bACHEHHUS,
TCOPETHUCCKUMH  MOZICJSIMA - M pealibHBIMM -~ 00OBbEKTAMH,  OBJIAJICHUE  YHHBEPCAIHHBIMH
YUCOHBIMH JICHCTBHAMM HA [pUMEPax THIOTE3 /IS OOBSCHEHHS M3BECTHBIX (hakToB wu
IKCIICPHMEHTAILHOH IPOBEPKH BBIIBHIAEMBIX THIIOTE3, pa3paboTKu TCOPETHYECKHX MoOjeeil
IPOLECCOB HITUSBIICHUI;
bopmuposanne ymennii BocnpuHHMATS, nepepadaTbBaTh M MPEIbSBIATE MHPOPMALUIO B
CJIOBECHOM,  00OpasHoii, cumBOIHYECKOil  (hopmax. AHAIM3WUPOBATL W nepepabaTbiBaTh
[OYYCHHYIO HH(POPMALMIO B COOTBETCTBHH ¢ MOCTABICHHBIMH 3a1a9aMH, BBUIEISTE OCHOBHOE
COZICpIKaHue MPOYHUTAHHOIO TEKCTA, HAXOJHTL B HEM OTBETHI HA IMOCTABIEHHBIE BOIIPOCHI U
H3jarathb €ro; .

NPHOOPETCHUE OINBITA CAMOCTOSTENBHOTO [IOMCKA, AHAIM3A | orbopa wunHbopmauu ¢
HCHOMIL30BAHHEM  PA3/IMYHBIX HMCTOYHUKOB M HOBBIX HH(OPMAIMOHHEIX TEXHOJOTMH JUIs
PEIIeHHMS [TO3HABATE/ILHBIX 3a/1a4;

PA3BHTHE MOHOJIOTUYECKOH W JHANOrMYECKOH pEeUd, YMEHHsSI BBIPAXATh CBOH MBICTH H
CHOCOOHOCTH BBICIYIIMBATL COOECEIHNHKA, MOHUMATh €ro TOYKY 3PEHHMs, NPU3HABATL [PABO
JAPYroro 4ejaoBeKa Ha MHOe MHEHHE,

OCBOCHME TNPHEMOB JICHCTBUH B HECTAHAAPTHBIX CHUTYAlMsX, OBIAJCHHE IBPHCTHUCCKHMM
METOJIaMHU peLIeHHs [IpoOsIem: :

(hopmupoBanue ymeHuit paboTaTh B IpyIIe ¢ BHINOJIHCHHEM Pa3HYHBIX COLMAIBHBIX POJIEH,
IPCACTABIATE M OTCTAUBAThL CBOU B3IJIS/IbI M YOCIKICHUS, BECTH MCKYCCHIO.

[Ipeamernbivu pesyabTaTamn 06yuenns Gpu3HKe B OCHOBHOM MIKOJIE SBISIOTCS:

Buinyckuuk nayumres:

cobimoath npasuia Ge30NaCHOCTH U OXpakbl Tpy/a MpH paboTe ¢ V4eOHBIM M J1a00paTOPHBIM
obopyioBannem;

MOHMMATEL CMBICI OCHOBHBIX (DH3MUECKMX TEPMHHOB: (H3HUECKOE Teo, (Gusnueckoe sBieHue,
(pusmueckas Be/HUMHA, € AMHUIBI H3MEPEHHUS;

pacnosHasath 1POOJIEMbI, KOTOPbIE MOXHO PEUIMTh NP MOMOIM (H3MYECKHX METOJI0B;
AHATH3UPOBATE OTCIIBHBIC STAIbI IPOBE/ICHHS HCCIIE/IOBAHMIA M MHTEPIPETHPOBATH PE3yIbTATHI
HAOMIOICHUH 1 OTBITOB;



® CTaBHTb ONbITHI MO HCCICJOBAHUIO (PU3MYECKNX SBICHHH WM (U3MYECKUX CBOMCTB Ten Oe3
HCTIONBL30BAHHS NPAMBIX H3MEPEHMH: 1PU 3TOM (HOpMYITHPOBaTh 1pobieMy/3anauy y4eGHOro
IKCHIEPUMEHTA; COOUPATh YCTAHOBKY H3 IPEUIOIKEHHOr0 060PYI0BAHHSE;
® [POBOJMTH ONBIT U (POPMYJIUPOBATEH BHIBOIBI.
® [OPOBOJMTH NMPAMBIC H3MEPEHHS (PU3HYECKUX BETHYUH: BPEMsI, PACCTOSHUE, Macca Teja, 00beM,
CHJla, Temneparypa, arMOc(epHOe JIaBlleHne, BIAKHOCTh BO3JyXa, HANpsKeHHE, CHJIA TOKA,
paMalMOHHBIH (OH (C MCTONL30BAHHEM JIO3MMETPA); MPH 5TOM BBIGHPATH ONTHMATLHBI
croco0 u3MepeHus u
¢ HCHOIB30BAaTh  MPOCTCHIIME METO[Abl OUEHKH [OIPEUIHOCTeH  M3MEpeHHil. MpOBOIHTD
HCC/IC/I0BAHNE 3aBHCHMOCTEH (DU3UUECKMX BEIMUMH C HCIOIBL30BAHMEM TNPAMBIX H3MEPCHHIA:
IpU HTOM
® KOHCTPYHPOBATH YCTAHOBKY, (PHKCHPOBATH PE3yNbTAThI MOJYYCHHON 3aBHCHMMOCTH (DH3HYECKUX
BEJIMYMH B BUJIE TaO/IMIL U rpahMKOB, JIeNIaTh BBIBO/IBI 10 PE3y/IbTATAM HCCIICIOBAHMS;
® [pPOBOJMTH KOCBCHHBIC H3MEPCHHs (U3HYECKUX BEJIMUMH: INPH BBINOIHEHHH H3MEpPEHHIl
COOMpaTh HKCHEPUMEHTAILHYIO YCTAHOBKY, CIE/Iysl IPETOKEHHON HHCTPYKLUH, BBIYHCISATEH
3HAYCHHE BEJIHYHHBI
® dHAIHU3UPOBATH IMOJYHYEHHBIC Pe3yJIbTaThl C YHeToM 381aHHOM TOYHOCTH HBMCPGHHﬁ; IMOHHUMATh
NPUHIHIE] ICHCTBHSI MAllUH, IPUOOPOB U TEXHHYECKHX YCTPOMCTB, YCIOBHS MX GE30MaCHOrO
HCII0JIb30BAHUS B ITOBCE/IHEBHOM JKU3HH;
BbinycKHHK 01y 4HT BO3MOKHOCTL HAYUHTHCS:
¢ 0CO3HABATH NCHHOCTH HAYUHbIX HCCIICJI0BAHUM. POJIb (PU3MKH B PACIIMPEHUH MIPEICTABICHUH 06
OKPYIKaIOIIEM MHPE M €€ BKJIA/l B YJIYUIIEHHE KAUeCTBa KHU3HU:
® CpaBHUBATL TOYHOCTH HM3MEPEHHst (PU3HYECKHUX BEIWYMH 110 BEJIMYHMHE HX OTHOCHTEILHOM
MOTPEITHOCTH [IPH IIPOBECHUH MPSMbBIX U3MEPEHHIA;
® CaMOCTOSTEIBHO NPOBOAMTH KOCBEHHBIC M3MEPEHMS M HCCIICOBAHUs (DU3HUYECKUX BEIMUYHH C
HCIIOJIb30BAHMEM PA3JIMUHBIX CIOCOO0B M3MepeHHs (PU3HYECKHX BEIHYHH, BBIOMPATh CpejicTBa
H3MEPEHHA C YYETOM HEOOXOJHMOH TOYHOCTH HM3MepeHHH, 0DOCHOBBIBATH BBIOOp crocoba
M3MEPCHHUS,  aICKBATHOIO  [IOCTABICHHON 3ajade, MNPOBOJAMTH OLEHKY JOCTOBEPHOCTH
II0JIyYEHHBIX Pe3VyJIbTaTOR;
® BOCHPHHHMATH HH(YOPMALMIO (U3MYECKOrO COACPIKAHUS B HAYYHO-IOINYISPHOI JMTEpaType "
CPEICTBAX MACCOBOH HMH(pOPMALMH, KPHTHYECKH OLEHHBATH [OJYYEHHYIO HH(OPMALIHIO,
AHATM3HPYS €€ COACPIKAHUE U JIaHHbIE 00 UCTOYHNKE HH(OpMALHH;
YacTtHpivMl npeJMeTHBIMH pPe3yabTaTaMu o0yuenust (usuke B OCHOBHOM MIKOJE, HA KOTOPBIX
OCHOBBIBAIOTCS OOLIHE PE3YIBLTAThI, SABISIOTCH:
Mexanuueckue siBjIcHHS!
BhInycKHUK HayuuTCs:
* pacrnosHaBaTb MEX@HHYCCKHC SBJICHHUA M OOBACHATH HA OCHOBE MMEIOLIMXCS 3HAHUH OCHOBHBIE
CBOHCTBA MIIH YCJIOBHSI IPOTEKAHUS YTUX SIBJICHUH: PABHOMEPHOE M PABHOYCKOPEHHOE MPSAMONHHEHHOE
ABMIKEHHE, CBODOJIHOE MaJICHHUE TeJl, HEBECOMOCTh, PABHOMEPHOE JIBHIKEHHE 10 OKPYIKHOCTH, HHEPIIHS,
B3aMMO/ICHCTBHE Tell, Mepejada JaBlieHus TBEPABIME TeJaMH, JKHAKOCTAMH M rasamu, aTMochepHoe
AIaBJICHUE, TIJIABAHUC TCJI, PAaBHOBECHE TBEPABIX Tel, KojedaTelbHOe [BHIKEHHE, PE30HAHC, BOIHOBOEG
JIBUIKEHHUE;
* ONMCHIBATH H3YYCHHBIC CBOMCTBA TEJI H MEXAHMYECKHME SBJICHUS, HCIIONb3Ys (DM3UYECKHE BEJMYMHBL:
yThb, CKOPOCTb, YCKOPEHME, Macca Tejd, MJIOTHOCTH BELIECTBA, CHJIA, JABJICHHE, WMITYJIbC TeJla,
KHHETHYCCKAsl DHEPrus, MNOTCHIHMAIbHAA JHEPrHs, MexaHudeckas pabora, MEXAHMUYECKAs MOIIHOCTD,
KITZL mpocroro mexanusma, cusia TpeHHs, aMILIMTY/1a, EPUOJ] U YACTOTA KoJeOaHui, [UIMHA BOJIHBI U
CKOpOCTh €€ pacnpoCTpaHEHHs; I[P ONHCAHMM TIPABHIBHO TPAKTOBATH (PM3UYECKUH CMBICIT
HCTIOJIb3YCMBIX BEJIMYHH, HX 0003HAYCHHS W €MHHIIBI H3MEPEHHS!, HAXOJUTH (POPMYJIBI, CBA3BIBAIOIIHE
JAaHHY0 QU3MYECKYIO BEJIMUHHY ¢ JIPYIHMH BETHUYHHAMHE,

* AHAJIM3HPOBATH CBOHCTBA TEJI, MEXAHHYECKHE ABJICHHS M [POLECCHI, HCIIOB3Ys (PU3HMYECKUE 3aKOHBI U
[PHHIUIIBL 3AKOH COXPAHEHHs DHEPI'HM, 3aKOH BCEMUPHOI'O TATOTEHMUS!, paBHOJACHCTBYOMAs cuia, 1, 11
u III 3akonnl Herotona, 3aKoH coXxpaneHus uMIyiibea, 3akoH ['yka, 3akon [lackas,, 3aKoH Apxumena;
[IpU 9TOM pa3/InyaTh CJAOBECHYIO (OPMYIHPOBKY 3aKOHA H €0 MATEMATHYECKOE BhIpaKEeHHUE,

* pasjnyaTh OCHOBHBIE MPH3HAKH H3YYCHHBIX (PH3NYECKUX MOJICIICH:

MarepuaibHas TOUKa, HHepIHaIbHas CHCTEMA OTCUETA;



* pemiarb  3ajauM, HCMOoJb3ys (H3MYECKHE 3aKOHbI (3aKOH COXPaHEHHMsl JHEPIMH, 3aKOH
BCEMHPHOIO TATOTCHHUs, NpuHIMN cynepnosuuun cuia, [, I u I 3akonsr HetoToHa., 3akoH
COXpaHCHMS HMMIlyibca, 3akoH l'yka, 3akon [lackams, 3akom Apxumena) u  (GopMyIbl,
CBA3BIBAIOIIME (DU3HYECKHE BEIHYMHBI

" (IyTh, CKOPOCTB, YCKOPEHHE, Macca Teja, IIOTHOCTh BEIIECTBA, CHJIA, JaBJCHHE, HMITYIbC Tena,
KMHETHYECKAs SHEPrUsl, IOTEHIHAIIBHAS SHEPIHs, MeXaHHuecKas paboTa, MexaHH4ecKast MOIHOCTh,
KT/ mpoctoro mexanusma, cuia TpeHHs CKOJbKEHHS, aMIUTATY/1a, IEPHO/ H YacTOTa KoJIeOanHil,
JUIMHA BOJIHBI M CKOPOCTbH €€ PaclpoCTPaHCHMsl): HA OCHOBE AHAIN3a YCJIOBUS 3a/1aud BBLIEJSTH
dusnyeckue

BEJIHYMHBI U (POPMyYJIbI, HEOOXOAUMbIE JUISl €€ PelleHUs, U IPOBOJANTL PACUETHL.

BBINyCKHHK OIyYHT BO3MOYKHOCTE HAYUHTHCS:

* HCMOJIL30BATh 3HAHHMS O MEXAaHHUYECKUX SIBICHMSX B IIOBCEJAHEBHOM KM3HM s oOecrieyeHHs
OesomachocTi npu obpauleHun ¢ npuOOpaMH M TEXHHYECKUMH YCTPOHCTBAMH, Ul COXPAHEHHS
3J10pOBBSI M COOJIIO/ICHUSI HOPM KOJIOTHUECKOTO MOBEICHUSI B OKPYIKAIOLIEii cpee;

* IPUBOJMTE  [PUMEPBI  [PAKTHUUYECKOIO MCIOJIL3OBAHUS (PU3MUCCKUX 3HAHMH O MEXaHWYECKHX
SBJCHHAX M (QM3MYECKHUX 3aKOHAX: HCIOJL30BAHMS BO30OHOBISEMBIX HCTOYHMKOB HSHEPIHH;
IKOJIOTHYECKHX MOCICACTBUH HCCIIEI0BAHMS KOCMHYECKOTO MPOCTPAHCTBA;

* pasiMuaTh TPAHHIbBl MPUMEHUMOCTH (DM3MYECKMX 3aKOHOB, MOHHMATh BCeOOLIMH XapakTep
(hyHIAMEHTANIbHBIX 3aKOHOB (3aKOH COXPAHEHHS MEXAHHYECKOIl SHEPIUH, 3aKOH COXPAHEHHS HMITYJIbCA,
3dKOH BCEMHMPHOIO TAIOTEHHWS) H OIPAaHUYCHHOCTh HMCIOJIB30BAHHS YaCTHBIX 3aKOHOB (3aKoH I'yka,
3aK0OH ApXuUMenaa u ap.);

* pHUEMaM MoucKa 1 (HOPMYIHPOBKH J0KA3aTEILCTB BEUIBUHYTHIX MHIIOTE3 M TEOPETHYECKHX
BBIBOJIOB HA OCHOBE IMIIUPHYECKH YCTAHOBJICHHBIX (JAKTOB;

* HAXOAHUTh aICKBATHYIO MPEUIOKCHHOM 3a/1a4e (PM3UUECKYIO MOJIe/b, pa3peiiaTh mpodIeMy Ha OCHOBE
MMCIOIIMXCS 3HAHMH [0 MEXAHWKE C MCIIO/Ib30BAHMEM MaTeMaTH4YeCcKOro arrapara, OIEHHBATh
PeaIbHOCTD MOJYYEHHOr0 3HAaYeHUs! (PU3HMUECKON BETUYHHBDI.

TennoBele  siBenus

Beimycknux

HAYYHTCS:

* pacro3HaBaTh TETUIOBLIC AB/ICHUA W OOBACHATL HA OCHOBE UMEIOIINXCS 3HAHHI OCHOBHBIE CBOWCTBA
WK YCIOBHMS NPOTEKAHHS ITHX sBIACHMH: Anddys3us, n3meHenue o0ObEMaA Tel NpPH HArpeBaHUM
(oxJyrakacHun), OOJbILIAsS CKMUMAEMOCTh Ia30B, Mauas CKUMACMOCTb JKHAKOCTEH M TBEPABIX Tel;
TCIUIOBO® PAaBHOBECHE, MCIApeHMe, KOHJIEHCAIMs, IIaBjleHHe, KPUCTAJUIH3AIMS, KUIIEHHE, BIAKHOCTD
BO3JlyXa, Pa3/IM4HbIe CIIOCOOBI TEII0Nepeaayun;

* ONHCHIBATL HM3YYCHHBIC CBOWCTBA TEJ M TEIUIOBBIC SIBJICHUS, MCIONB3Ys (H3UUECKUE BETMYMHEL
KOJIMYECTBO TCIUIOTHI, BHYTPEHHSS OJHEPrus, TeMIeparypa, yjAelbHas TEIUIOEMKOCTh BEIeCTBa,
yAeJbHag TEIUIOTa IUIABJICHHS W 1apoo0pasoBaHMs, yieldbHAs TEIUIOTAa CrOPaHHs TOILIMBA,
KOO(QDUUMEHT 110/1€3HOT0 JICHCTBHS TEIIOBOrO JBUIATE/Isl; NPH ONHCAHUM NPABHIBHO TPaKTOBATH
(u3MYCCKUi CMBICA HMCIOJB3YEMbBIX BEIHYMH, UX O0O3HAYEHHsS M €IMHHIBI M3MEPEHMs, HAaXOJIMTh
(opmyJIbl, CBS3BIBAIOLIHE JTAHHYIO (PH3UUYECKYIO BEJIMYUHY C JAPYIMMH BEIHYUHAMHE,

* AHAJIM3UPOBATH CBOWCTBA TEJ, TEIJIOBBIC SBICHHS W IPOLECCHI, HCIONB3Ys 3aKOH COXPAHEHHS
SHEPIUH; PasIMvaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA H €r0 MATeMaTHYECKOE BBIPAIKEHHE;

* Pa3aMyaTh OCHOBHBIC MPU3HAKH MOJIEJIEH CTPOCHHUS I'a30B, KUJIKOCTEH U TBEPBIX TEI;

* pemarb ‘3a1a4d, HCMOJb3ys 3aKOH COXPAaHEHHsl 9HEPrHH B TEIUIOBBIX Mpoleccax, (OpMyIIbl,
CBA3BIBAIOIIME (DU3MUYECKHE BEAMUYMHBI (KOIMYECTBO TEIJIOTbI, BHYTPEHHsS SHEprus, TeMIlepaTypa,
yZAenbHas TEMIOEMKOCTL BELIECTBA, YIC/IbHAs TEMIoTa [JIABICHUS W napoobpa3zoBaHus, Y/CIbHas
TEIJIOTa CrOpaHusi TOIUIMBA, KOYP(MHUUMEHT MONE3HOro JCHCTBUS TEIUIOBOIO JIBUraTesis): HA OCHOBE
aHallu3a, ¥ NPOBOJIUTH PACYETHI.

BbIyCKHUK HOJIyYHT BO3MOMKHOCThH HAYUHThCS:

* HCIOJIb30BAThL 3HAHUS O TEIJIOBBIX SBJICHUSX B MOBCEAHEBHON KHU3HU JUIst oOecrieueHunst 6€30MacHOCTH
npu oOpadieHnu ¢ npuOOpaMH M TEXHHYECKMMH YCTPOMCTBAMH, JUIs COXPAHEHHs 370pOBbi M
COOITIO/IEHHsT HOPM IKOJIOTHYECKOTO TOBEICHHS B

OKpY’KQIOLICH Cpejie: NPUBOJMTL TIPUMEPBbl  YKOJIOTMYECKHX IOCIEACTBUN paboThl JABHrareseit
BHYTpeHHero cropanus (JIBC), TenaoBeIiX U rugposIeKTpoCTaHIHMI;

* IPUBOJIUTH MIPUMEPBI IPAKTHYECKOr0 HUCIOIb30BaHUs (PU3UUECKUX 3HAHHIA O TEIJIOBBIX SBJICHHSIX;




* pa3nyaTth rpaHUIbl IPUMEHUMOCTH (PU3UUECKUX 3aKOHOB, [IOHUMATH

BceoOmmit  xapakrep  (QyHIaMEHTaIbHBIX  (DM3MYECKHX  3aKOHOB  (3aKOH

COXpaHEHHsl SHEPIrUH B TCILUIOBBIX IPOLECcax) H OrpaHHYeHHOCTh HCIO/IBb30BAHUS

YacTHBIX 3aKOHOB;

* npuéMam NoHcka 1 GOPMYJIMPOBKH JIOKA3aTEICTB BBIIBUHYTHIX THIIOTE3 U TEOPETHUECKUX BLIBOJIOB
Ha OCHOBE SMIIMPHYECKH YCTAHOBICHHBIX (paKToB;

* HAXOJHUTh aIeKBATHYIO MPEUIOKEHHON 3a1a4e (PU3HYECKYI0 MOJIElb, pa3pemars npobieMy Ha OCHOBE
MMCIOIIMXCSl 3HAHMH O TEIUIOBBIX SBJICHHAX C MCIOJB30BAHHEM MAaTeMaTHYeCKOro armapara u
OLIEHHUBATEL PEATLHOCTH IIOJIYYEHHOTO 3HAYeHHS! (PU3HUUECKON BEITHYHHBL.

DIIEKTPHUECKHUE " MarHUTHBIE

ABJICHHUS BbIITyCKHUK HAyUYHUTCSA:

* pacrno3HaBaTh MCKTPOMATHHTHbBIE ABICHUS M OOBACHATH Ha OCHOBE MMEIOIIMXCS 3HAHUN OCHOBHEBIE
CBOMCTBA WIIM YCIIOBHSL IPOTEKAHMs STHX SIBJICHMIL: SJIEKTPH3ALMS TeJ, B3aUMOJEHCTBUE 3apsijioB,
HarpeBaHue MPOBOJHHKA C TOKOM, B3aHMOJICHCTBHE MArHMTOB, SJICKTPOMATHUTHAS WMHIYKIIUSI,
JCHCTBHE MAarHMTHOIO MOJsS Ha IPOBOJHHK C TOKOM, IPSMOJMHEHHOE pPacrpoCTpaHeHHe CBETa,
OTpakE€HHUE M MPEIOMIICHHE CBETA;

* OIKChIBATL M3YYCHHBIC CBOHCTBA TEJI M 9IJIGKTPOMArHUTHBIC SIBJICHUS, HCIONB3YS (hU3MYeCKHe
BEJIMYMHBL:  DJIGKTPHYCCKUH  3apsj, CHJIa TOKA, JJIEKTPHYECKOE HAINPSDKCHHE, DJIEKTPHYECKOe
CONPOTHUBJICHHE, VYICIBHOEC CONPOTHBICHUE BEIIECTBA, padoTa TOKAa, MOUIHOCTH TOKa, (OKycHOe
pacCTOSHUE W ONTHYECKas CHJIA JIMH3BL [IPH ONWCAHUU TPABUIILHO TPAKTOBATHL (DHM3UYECKHH CMBICI
MCMOJIB3YEMbIX  BEJHYHH, HMX O0003HAYCHUs M eIMHULLI H3MEPEHHs; YKa3biBaTh (POPMYJIbI,
CBSI3BIBAIONIME JIAHHYIO (DU3MUECKYIO BETMUHHY C JAPYTHMH BEJIMUHHAMH;

* AHAIM3UPOBATH CBOMCTBA TeJI, 2JICKTPOMArHUTHBIE SIBJICHUS H ITPOLECCHI,

HCNIOJIb3Ysl (PU3MYECKUE 3aKOHBI: 3AKOH COXPAHEHMs MIEKTPUYECKOro 3apsijia, 3akoH Oma Juis yyacTka
uer, 3akon Jkoyns—IJlenua, 3aKoH NMpSMOIMHEHHOrO PaCHpOCTPAHEHHs CBETA, 3aKOH OTPAKEHMS
CBETA, 3aKOH IPEJOMICHHS CBETa: IPH ITOM Pa3jinvaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA M €ro
MareMaTH4eCcKoe BhIpajkeHue;

* perarh 3a1a4d, MCIONb3ys (PU3HYECKHE 3aKOHBI (3akoH Oma J[uist ydacTka e, 3aKkoH JKoyis—
JleHna, 3aKOH NMPAMOJIMHEHHOIO PAaCIIPOCTPAHEHUS CBETA, 3aKOH OTPAKEHUSI CBETA, 3aKOH IPETOMIICHUS
cBeTa) U GOPMYIIbL, CBA3BIBAIONIME (PM3HYECKHE BEIMYMHBI (CHIIA TOKA, HJIEKTPUYECKOE HANpSHKEHHE,
3JICKTPHYCCKOE CONPOTHBIICHUE, Y/ICIbHOE CONMPOTHBIECHUE BEIECTBa, pabota TOKa, MOIHOCTH TOKA,
(oxycHoe paccTosHre U ONTHYECKAS CHITA JTHH3BI, (HOPMYIIBI pacuéTa JIEKTPHYECKOT0 CONPOTHBIICHHS
[PH MOCNEIOBATE/ILHOM U Mapaule]IbHOM COEJIMHEHUM MPOBOAHHUKOB); HA OCHOBE aHAIM3a YCIIOBHS
3a/1a49d BbIACTATHL (PU3MYECKHE BEIMUYHHbI U (POPMYIIbl, HEOOXOAUMBIE ISl €€ pelIeHMUs], U MPOBOUTE
pacyEThl.

BBIYyCKHUK MOIYYUT BO3ZMOIKHOCTD HAYUHUTHCS:

* HCIOIB30BATh 3HAHUS 00 JJICKTPOMArHUTHBIX SIBICHUSAX B MOBCEHEBHOH JKH3HM /s 0OecreyeHust
OesonacHocTn npu oOpamieHun ¢ npubOpaMH M TEXHHYECKUMH YCTPONCTBAMH, /Uil COXPAHEHHSI
3710pOBbsl M COOJIIOIEHUS] HOPM IKOJIOTHYECKOI'0 [TOBE/ICHHMS B OKPYIKAIOIIEH cpejie;

* NPUBOJUTEL MPHUMEPBI HMPAKTHUYECKOIO HCIIOJIL30BAHHA (H3MYECKUX 3HAHMH O SIEKTPOMArHMTHBIX
SIBJICHHUSIX

* pasiuyarh IPaHMIbl [PUMEHHMMOCTH (PU3MYECKUX 3aKOHOB, [OHMMATh BCEOOLIME XapakTep
(pyHaaMeHTaTbHBIX 3aKOHOB (3aKOH COXPaHCHHS SICKTPUYECKOr0 3apsifia) ¥ OrPAHMYEHHOCTH
MCII0JIb30BAHMs YaCTHBIX 3aKOHOB (3akoH OMa Juisd ydacTka 1enu, 3akoH Jpxoyns—IJIlenna u ap.);

* IpHEMAaM MOCTPOCHUS PU3MUECKUX MOJeNei, noucka U GopMyITMPOBKH J0KA3aTEILCTB BBIABHHYTHIX
TUIIOTE3 U TEOPETHYECKHUX BBIBOJIOB HA OCHOBE IMITMPUYECKH YCTAHOBICHHBIX (DAKTOB;

* HAXOAMTD AJEKBATHYIO NPEIOKEHHOMN 3a1aue (PU3HIECKYIO MO/IC!b, pa3pelaTsh mpodieMy Ha OCHOBE
MMEIOIIMXCsl 3HAHWH 00 2/IEKTPOMArHUTHBIX SBICHUSX C UCMOJIL30BAHHEM MATEeMaTHUYECKOro arnmapara
H OLIEHHBATh PEAJIbHOCTD [10JIyHEHHOr0 3HauYeHus (PU3HYCCKOM BeJIMYMHBL.

KBauToBble  sIBICHHS

Boinyckuuk

Hay4ures: -

* pacro3HaBaTh KBAHTOBBIC SIBICHHS M OOBSCHSTHL HA OCHOBE HMEIOIIMXCS 3HAHUH OCHOBHBIC CBOHCTBA
HJIM YCIIOBUS IIPOTEKAHUS ITHUX SBJICHMIA:

€CTECTBEHHAA U UCKYCCTBEHHAs PATMOAKTHBHOCTD;




* ONKCHIBATH M3YUCHHBIC KBAHTOBBLIC SBJICHHS, MCIOAbL3Ys (DU3HYECKHE BEJIMYMHBL CKOPOCTh
SJICKTPOMArHWTHBIX BOJIH, JUIHHAQ BOJIHBI M 4YacToTa CBETAa, MEPHOJ I0Jypacrajia; Npd OMHCAHUM
PAaBUIBHO TPAKTOBATH (DU3MUECKUH CMBICI HCIOIB3YEMbIX BEIMYHH, UX OOO3HAUCHHSI M €IHHMIBI
M3MCPEHHS: YKa3biBaTh (DOPMYJIbI, CBA3BIBAIOIINE [AHHYIO (DH3MUYCCKYIO BEIMUMHY C JIPYTHMH
BEJIMYHHAMH, BBIYHCIIATH 3HAUCHHE (DU3UUYECKON BETHUMHBI;

* pas/u4aTh OCHOBHbIC MPU3HAKK IUIAHETAPHON MOJIE/IM aTOMa, HYKJIOHHOH MOJIeIH aTOMHOIO si/Ipa.

* [Ipumensith 3aKOH COXpaHeHHs! HJIEKTPHYCCKOrO 3apsiia, 3aKOH COXPAHEHHS MAacCOBOTO

yuciia. BellyCKHUK MOTy4UT BO3MOKHOCTE HAYUUTHCS:

* HCII0JIL30BATD 10JIy4EHHbIC 3HAHUS B [IOBCEAHEBHOM KU3HHU JIJIsl COXPAHEHHUS 37I0POBbs ¥ COOIIIONECHUS
HOPM 9KOJIOI'HYECKOTO MOBEJICHUS B OKPYKAIOIIEit cpejie;

* COOTHOCHTbB SHEPIUIO CBA3HM aTOMHBIX sUIEp ¢ 1e(DeKTOM MacChl;

* HNPHUBOJIUTL TNPHUMEPBI BJIHMAHHA PaJIHOAKTHBHBIX H3Hy‘-l€H[dﬁ Hd JKHMBBIC OpPraHM3Mbl, I[IOHHMATh
HPUHIMI ASHCTBUS 103UMETPA;

* HOHMMATh YKOJOTHYCCKHE MPOOIEMbI, BOSHUKAIONIME [IPH MCIIOIB30BAHIM ATOMHBIX JJIEKTPOCTAHIIIH,
M IyTH PELICHUS STUX MPOOJIEM, IEPCIEKTHBBI HCIOJIL30BAHMS YIIPABJISAEMOrO TEPMOSIEPHOTO CHHTE3A.
DIIEMEHThI ACTPOHOMHIH BEBITYCKHUK HAYYUTCS:

* pas/iMyaTh OCHOBHBIC IPU3HAKK CYTOYHOTO BpalieHus 3BE3aHOro Heba, asmwxenus Jlyusl, CoaHua u
IJIAHET OTHOCHUTEJILHO 3BE3I;
* OHMMATD PA3IMYHS MEHTY IC/IHMOLEHTPHYECKON H r€OIICHTPHYECKOH CHCTEMaM# MUpA.
BhIMyCKHUK MOJIYyYUT BO3MOKHOCTE HAYYHTHCS:
* yKasplBaTh OOLIME CBOMCTBA M OTIMYMS IUIAHET 3€MHOM TPYNIbl M IJIAHET-THTAHTOB, MAIbIX TEJ
ConnevHol cucTeMbl U OOJBIINX TUIAHET.
7 KJJACC
Jluunocmmusie pesyiavmamol:

Y odyuarouuxca oyoym chopmuposanst caedyrouguey ymerun: Oupenensth U BICKA3bIBATH O]
PYKOBOJACTBOM Iie/iarora caMmple 00LMe /UIs BCeX JIOJeH MpaBuia MOBEJICHUS [IPH COTPYHHYECTBE
(2THYECKHE HOPMBI).

U B nmpeutoiKeHHbIX Me1aroroM CHTyanusix o0IIeHHs U COTPY/IHHYECTBA, ONHUpasiCh HA OOLIMe s
BCEX IpaBHJIa MTOBEJCHUS, JIeIaTh BIOOP, IPH MOUIEPKKE JAPYIHX YHACTHHUKOB IPYIIILI H [I€1arora,
KaK MOCTYIHUTb.

CpesicTBOM  JIOCTHIKEHHSI ITHX DE3yJIbTATOB CIYXKHT OpraHu3alus Ha ypoke paGoThl B mapax
MIOCTOSIHHOTO ¥ CMEHHOTO COCTaBa, rpyniossie opmel paborTsl Memanpeomemusie pe3yabmamot:
5
Pecyramuenvie YV/I:
Obyuaiomquiicsa Hay4umcs:
[ Onpezensite u GOPMyIHPOBATH LEb ACSTEIILHOCTH HA YPOKE.
] TlporoBapuBatk nocae10BaTe/IbHOCTh ICHCTBHI HA YPOKE.
! BeickaspiBaTh CBOE Ipe/110103KeHHe (BEPCHIO) Ha OCHOBE paboTHI ¢ MINIIOCTpalHeil yue6Huka.
[ PaboraThb 110 npeu1oKeHHOMY YYHTE/IEM TIaHy.
U Or1nmyath BEPHO BBINOJHEHHOE 3a/aHie 0T HEBEPHOI'O.
Obyuaronuiica ROAYHUN 6OIMOICHOCHIL HAVUUMBCA:
(1 COBMECTHO € yuHTeJeM M JAPYIMMH YYEHHKAMH JlaBaTh MOLHMOHAILHYIO OLEHKY JeSTeIbHOCTH
Kj1acca Ha ypoke.
Hosznasamenvnwvie YV/[:\
Obyuatowguiicsa Hayuumes:

e OpueHTHpoBaThCA B CBOEH CHCTeMe 3HAHWIl: OTIMYaTh HOBOE OT YK€ H3BECTHOTO ¢ MOMOLIBIO
YUUTEJIA.

e Jlenarh Th npeaBapuTeIbHBIH 0TOOP MCTOUHMKOB HH(OPMALIMK: OPHEHTHPOBATLCS B y4eOHHUKE
(Ha pa3BopoTe, B OIJIaBJICHUH, B CJIOBApE).

e JloObiBaTh HOBBIC 3HAHMA: HAXOMMTb OTBETbI HA BOINPOCHL, HCIOJIL3YS YYEOHHK, CBON
JKH3HEHHBIH ONBIT ¥ HHPOPMALHIO, MOITYYEHHYIO Ha YPOKE.

e llepepabarpiBaTh MOMTy4YeHHYIO HHPOPMAIIMIO: JI€/IaTh BBIBOIbI B Pe3y/ILTATE COBMECTHOM

e paboThl BCEro Kiacca.

e [lepepabaTbiBaTh MOIY4YEHHYIO HH(POPMAIIHIO: CPABHUBATEL U KJIACCH(DUIIMPOBATS.



Obyuaromuiica nOAYHUM 603IMONCHOCHb HAYHUMbBCA:

e llpeobpasosbiBath MHPOPMALMIO M3 OAHOH (OPMBI B JPYryio: COCTAaBIATh (H3MYECCKHE
pacckasbl M 3aJda4d Ha OCHOBE MPOCTEHIIMX (PU3MYECKHX Mojesell (IpeiAMETHBIX, PHCYHKOB,
CXEMAaTHUYCCKHX PUCYHKOB, CXEM); HAXOJUTh M (DOPMYJIMPOBATH PEUICHHE 3a/aud ¢ MOMOIIBIO
NPOCTEHIINX MOJICIICH (IPE/IMETHBIX, PUCYHKOB, CXEMAaTHYECKHX PHCYHKOB, CXEM).

Kommynurkamuervie YY/I:
Obyuaromuitca nayuumesn:

®  JIOHOCHTH CBOIO MO3HIMIO JIO JAPYIHX: OQOPMIISITE CBOIO MBIC/IL B YCTHOM M IHCHMEHHOH pedn
(Ha ypOBHE OJIHOT'O IPE/UIOKEHUS HTH HEOOIBIIONO TEKCTa).

e Cuymiath ¥ MOHUMATh PeYb APYTHX.

e Yurare u nepeckasbiBaTh TEKCT.

Obyuarouiuiica nOIYYUmM 603MONCHOCHb HAYUUMbCA:

e COBMECTHO JI0OrOBapHBATLCS O NPABHUIIAX OOUICHUS M MOBEACHNS B IIKOJIE U CIIEI0BATH UM,

®  BbInoanATh pasnuuHbie posiu B rpyrne (Jiaepa, UCIOJIHUTENIs, KPUTHKA).
Ipeomemmnvie pezyavmamor:
Obyuaromuiica nayuumes:

e llonumare cMbICT MOHATHI: (u3Mueckoe sBiaeHue, (U3HMUECKHI 3aKOH, (uzmyeckue
BCIIMYHUHEL,

®  B3AUMOJICHCTBUECMBICH (H3MUYCCKUX BEIMYHH: IIyTh, CKOPOCTh, Macca, IUIOTHOCTh, CHIIA,
JaBjieHue, paboTa, MOIHOCTb, KHHETHYECKAs SHEPIUsl, IOTEHIHABHAS SHeprus, Kod(duiuenT
M0JIC3HOT O ICHCTBHUS:CMbIC/T (husuyeckux 3akoHos: [Tackamns, Apxumena.

e OnucpiBarh M OOBACHATL (DU3HYECKHUE SIBICHUS: PABHOMEPHOE NPAMOIMHEHHOE IBHKEHHE,
nepejaydy JaBJCHUs HKHAKOCTAMHU U razamu, IuiaBanue Tei, Juys3uro;

* Hcnonssosarh ¢u3nyeckne npubOPbl W H3MEPHTEIBHBIE HHCTPYMEHTBI JUIS  H3MEpeHHs
(M3MUECKHX BEIMUMH: PACCTOSHHUS, IIPOMEKYTKA BPEMEHH, MACChI, 00hEMA, CHITBL, ABICHHSL;

e [llpencraBnate pe3ynbTaThl H3MEPEHHI C NMOMOIIBIO TaG/UIl, rpadMKOB M BBIIBISATH Ha ITON
OCHOBE MITMPUYECKHE 3aBUCUMOCTH: ITYTH OT BPEMEHM, CHJIbl TPEHHS OT CHIIbI HOPMAIbLHOIO
JABIICHHS, CHIIBI YIIPYTOCTH OT YJITMHEHHUS TPYIKUHBI;

e Breipaxarb pe3yabTaThbl H3MEPEHHH U PaCUeTOB B €MHHIAX Memnyuapoﬂﬁou CHCTEMBI;

® TNPHUBOAMTHL [PHMEPbI MPAKTHYECKOTO HCIOAL30BAHUS (PU3HYECKHX 3HAHMA O MEXaHHYECKHX
SBJICHUAX

e Pemars 3a/1aun Ha IPUMEHEHHE U3YICHHBIX ((U3UYECKUX 3aKOHOB,;

Obyuaiowguiicsa nOAYHUM 603MONCHOCHIb HAYHUMbCA:

®  OCYHICCTBIISTH CAMOCTOSITEILHBIA MMOMCK MH(OPMAIMH €CTECTBEHHOHAYYHOTO CONEPIKAHHsS C
HCII0JIb30BAHHEM  PA3/IMYHBIX HCTOYHHKOB (y4eOHBIX TEKCTOB, CIPABOYHBIX M HAYYHO-
NOMYJISPHBIX M3AaHWH. KOMIbIOTEPHBbIX 0a3 JaHHbIX, pecypcoB WHTepHeTa), ee 00paboTKy M
MpejicTaBjieHde B pasHbIX (opmax (CI0BECHO, €' MOMOLIbIO I'padHKOB, MaTeMaTHUECKUX
CHMBOJIOB, PUCYHKOB H CTPYKTYPHBIX CXEM);

® HCHONIL30BaTH NPHOOPETEHHBIE 3HAHWUS M YMEHMS B [PAKTHYECKOW JICATEJBHOCTH H
HOBCEHEBHOM JKHU3HM [UIsl PALIMOHAJILHOIO UCITOJIL30BAHUS IIPOCTBIX MEXaHH3MOB, 00eCIIeUeHHUs
0€301acHOCTH B IIPOIIECCE HCIOIB30BAHUS TPAHCIIOPTHBIX CPEJICTB.

8-it kiracel0
JIHYHOCTHBIE PE3YAbTATHI:
Obyuaromuiica Hayuumecs:



CamoCTosITe/IbHO ONPE/ICATh M BICKA3bIBATh OOLIME JUls BCEX JIOJIeH NpaBHIa MOBEIEHHS [pu
COBMECTHOH paboTe M COTPYAHHYECTBE (ITHUECCKUE HOPMBI).

Obyuaroniuiica nOIYHUM 803MONCHOCIND HAYHUIMbCA:

B npeuioxkeHHbIX me1aroroM CHTyarusx oOLICHHs U COTPYAHMYCCTBA, OIUPAsCh Ha OOIIMe IS BeeX
MPOCThIC NPaBHJIA MTOBEACHHS, CAMOCTOSATENILHO JIe/IaTh BBIOOP, KaKOi MOCTYIOK COBEPIIHT.

MeranpeaMerHbie pe3yabTaThbl:

Pecynamuenvie YY/I:

Obyuarwouuiica nayuumesn:

e  Onpenensrts Helb AATEILHOCTH HA YPOKE CAMOCTOATEIIBHO.

e  @opmymupoBarh yueOHYIO POGIEMY COBMECTHO ¢ YUHTEIIEM.

e [lnanmpoBars y4ebHYIO IeATEILHOCT Ha YPOKE,

® BbickaseiBaTh CBOIO BEPCHIO, TBITATBCS IIPEUIAraTh Croco0 €€ MPOBEPKH.

e Paboras 10 UpeIOKEHHOMY TIIaHy, HCIIOIB30BaTh HEOOXOAMMBIE cpeacTBa (yd4eGHHK,
MPOCTEUIHE ITPUOOPBI H HHCTPYMEHTHI).

Obyuaionquitca noayuum 603MONCHOCIb HAYYUMBCA:

OripeiensTh  yCNEWHOCTh  BBINOJIHEHHs  CBOGTO  3ajaHMsi [PU NOMOMIM  yuntens. CpeacTBOM
(GopmupoBanus A TUX ACHCTBHI CIIY/KUT TEXHOJIOIMS OLEHUBAHHS YUeOHBIX YCIIEXO0B.

Hosnasamenvnvie YV/I:

Obyuarouwguiica Hayuumesn:

e OpueHTHpOBATBECA B CBOEH CHCTeMe 3HAHWH: MOHMMATh, YTO HY)KHA JOTOJHHTEIbHAS
uHpopManus (3HaHUS) JUISE pellieH s yaeOHON 3a/au B OJIMH IIar,

e Jlenats npeiasaputenbhblii 0T00p HCTOUYHMKOB WH(OPMALMM JUIsl pelneHHs ydeOHOMH 3amadm.
JloGpiBath HOBbIE 3HAHMs: HAXOJUTH HEOOXOAMMYIO MH(OPMAIMIO KaK B yueOHHKe, TaK W B
NPEJUIOIKEHHBIX YYUTEIEM CI0BAPSIX M IHIMKIONEAHSIX.

Obyuarouquitca ROAYHUN 803MONCHOCHD HAYHUMBCA:

o JloObBarh HOBblE 3HAHMS: HM3BIEKATH WHPOPMAIMIO, NPEJACTABICHHYIO B pasHEIX (opmax
(texcr, Tabnmua, cxema, HIUTOCTPALIUS H Jp.).

e [lepepabarpiBaTh nomydeHHYI0 HHPOPMAIUIO: HAGIIOAATE U JIeaTh CAMOCTOSITEIbHBIE BBIBOJIBI.

Kommynurxamuenvie YV/I:

Odyuaromuitca Hayuumca:

o JloHecTH CBOIO MO3MIMIO 0 JPYruX: OGOPMISTH CBOIO MbIC/Ib B YCTHOH M NMHUCBMEHHOH peun
(Ha YpOBHE OJIHOTO MPEJIOKEHUS HITH HEOOIBIIONO TEKCTa).

e Ciymare ¥ HOHUMATH Peyb JAPYTHX.

* BbIpasuTeIbHO NIepecKa3biBaTh TEKCT.

e Bcerynarts B Oece/ry Ha ypOKe U B JKH3HH.

e COBMECTHO JJOrOBapUBATLCS O MPABUIIAX OOIICHHMS U TOBEJICHHS B IIIKOJIE U CICIOBATH HM.

®  O0yuarouuicsa nOJaYHUM 603MONCHOCHIb HAYUUMbCA:

YuuThCsS BBINOHATL Pas/iMYHbIC POJM B rpymmne (Iuaepa, UCHOMHUTENS, KputHka). CpencTBoM
JOCTHIKCHHS 3THX PE3YNbTaTOB CIIY)KUT OpraHus3alus Ha ypoke paboTel B Imapax MOCTOSHHOIO M
CMEHHOI'0 COCTaBa, IPyNINoBkie (JOPMbI pabOThI.

IIpeamerHbie pe3yabTaThl:

Obyuaromquiica nayuumcs:
® [IOHUMAThb CMBICJ TOHSATHH: TENJI0BOE [BMKCHHE, TeIlonepeaaya, TerIonpoOBOJIHOCTS,

KOHBEKIIMS, M3IIydeHHE, arperatHoe cocTosHue, (asoBbli NEpexojl. eKTPUUECKUH 3aps,
DIICKTPHUYECKOE T10JI€, NPOBOAHUK, MMOJIYIPOBOHUK M JHNIEKTPUK, XHMHYECKHH 3JIEMEHT, aTOM
M aTOMHOE sIPO, MPOTOH, HEHTPOH, 2JICKTPUYECKas CHIIAa, UOH, JIEKTPHYECKas Lelb H CXema,
TOYCYHBIH MCTOYHUK CBETA, I10JI€ 3PEHMS, aKKOMOJIAllKsl, 3ePKal0, TeHb, 3aTMEHHE, ONTHYECKas
ock, (okyc, onTHueckuil HEHTP., OJM3OPYKOCTh M JAIBHO30PKOCTH. MAHUTHOE TI0JIE,
MArHMTHBIE CHIIOBbIE JIHHUH, TOCTOSTHHBIH

® MAarHuT, MarHUTHBIA ITOJIIOC.

® TOHMMATH CMBICH (DM3MYECKUX BEIUYMH: BHYTPEHHSS SHEPIHsl, KOJUYECTBO TEILIOTHI, yaAelIbHast
TCIUIOEMKOCThL ~ BEHICCTBA, YJAC/IbHAs TECIUIOTA CropaHus TOIUIMBA, YAeNbHas TeEraoTa
napooOpasoBaHMs, YJelbHasi TelUioTa IUIABJICHUS, TEMIIEpaTypa KHIICHWS, TeMleparypa
MIABJICHHSA, BIIAKHOCTB, SJCKTPHYECKMH 3apsj, CHJa TOKa, HAIPSIKEHHE, COMPOTHUBIICHHE,



YACIBHOE CONpPOTHBJICHHE, paboTa M MOIIHOCTL TOKA, YIIbl TaieHHs, OTPaKEHHS,
npesioMieHus, POKyCHOE paccTosHue, ONTHYECKAs! CHIIA,

® [OHMMATh CMBICT (H3MYECKMX 3aKOHOB: COXPAHEHHSI 9HEPIMM B TEIUIOBBIX MpPOLECCaAX,
COXPaHECHMS HJICKTPUUECKOro 3apsiia, Oma /uis yuacTka s1ekTpudeckoit nenu, Jlxoyssi-Jlenna,
3aKOH  AMIlepa, 3aKOH MHPSMOJMHEHHOTO pPAaclHpOCTPAHEHHsSI CBETA, 3aKOHBI OTPAKEHHS M
TNpeJIOMIICHHSI CBETA.

® ONKCHIBATL M OOBSACHSATH (PU3MYECCKUE SABJICHHUS: TEILUIONPOBOJHOCTH, KOHBEKIHIO, M3ITydYeHHE,
HCIIAPCHME, KOH/ICHCAIMIO, KHUIICHHE, [UIABJICHUE, KPHCTALTH3AIMIO, OJICKTPH3AMIO Tell,
B3aUMOJICHCTBHE IEKTPHYECKHUX 3aps/I0B, B3aUMO/ICHCTBHE MArHUTOB, ACHCTBHE MATHUTHOIO
[OJist Ha TIPOBOJHUK C TOKOM, TEIUIOBOE JEHCTBHE TOKA, OTpakeHHe, MPEIOMIIEHHE CBETa;
HCIIOJIB30BATh  (PU3MUCCKHE NPUOOPHI M M3MEPHTENbHBIE HHCTPYMEHTBI JUIS H3MEPCHHS
(pu3nueCKUX BEIMUMH: TEMIIepaTyphbl, BIAKHOCTH BO3JyXa, CHJIBI TOKa, HalpsKEHUS,
IEKTPUYECKOTO CONPOTHBIICHHS, PadOTHl U MOIIHOCTH 3JIEKTPHYECKOIO TOKA;

Ooyuarouquiica noayHum 603MONCHOCHb HAYHUMbCA:

® [pEJACTaBIATE PE3yJIbTAThl H3MEPEHHUH € IOMOMIBIO TAONHI, IpadUKOB U BBISBISTH HA HTOMN
OCHOBE SMIHMPUYCCKHE 3aBUCHMOCTH: TEMIIEPATyPhl OCTHIBAIOLIETO T OT BPEMEHH, CHIIbI TOKA
OT HANpPsKEHMS HA y4acTKE LCIH, YI/ia OTPaKEeHHs OT yrja MaJeHus CBeTa, yriia MpeloMICH s
OT yrja najieHus CBeTa;

® BBIPAKATL PE3yJbTATbl M3MEPCHMH M pacyeToB B eIMHMLIAX MEXIyHapoaHOH CHCTEMBI;
NPUBOJMTEL TIPUMEPBl MPAKTHYECKOIO HCHNONb30BaHHS (DH3HMYECKUX 3HAHUH O TEIJIOBBIX,
IEKTPOMATHUTHBIX SBJICHUSX

® pelarh 3a/1a44 Ha IPUMEHeHHE U3YUYCHHBIX (PM3MYECKUX 3aKOHOB.

9 kaace

Juunocmnvie:y obyuarowuxca 6yoym chopmuposanvicaedyiongue ymeHus:

e  (CaMOCTOATEILHO ONPE/IESTh ¥ BBICKA3bIBaTh OOLIME JUTS BCEX JIOIeH npaBHna TIOBE/ICHHS [TPH
OOIICHUHU M COTPYIHHYECTBE (ITHYECKHE HOPMBI OOLIEHHS ¥ COTPYIHHYECTRA).

®  CaMOCTOATENBHO CO3JaHHBIX CUTYAlMAX OOLIEHUSI U COTPYHUYECTBA, ONMpasch Ha obIue JuIs
BCEX MMPOCThIC NPABHUIIA [OBEICHHS, JEIaTh BLIOOP, KAKOH MOCTYIIOK COBEPIIHTE.

e CpeicTBOM JIOCTHIKEHHS YTHX PE3YIBTATOB CIIY/KHT yueOHbIH MaTepuan — yMeHHe ONpeaeIIsTh
CBOE OTHOIICHHE K MHPY.

Y ooyuarmwuxca mozym ovime chopmuposarvi:

® KOMMYHHUKATHBHAsI KOMIICTEHTHOCTH B OOIIEHHH U COTPY/IHUYECTBE CO CBEPCTHUKAMU B
o0OpasoBaresbHON,  y4eOHO-HCCIIC/I0BATEIBCKOM, TBOPYECKOH M ApPYyrMX — BHax
JIeSITeIIbHOCTH

® KPHTHYHOCTH  MBIIUICHHS, YMEHHE pPacrlo3HaBaTh JIOTHYECKH  HEKOPPEKTHBIE
BBICKA3bIBAHUS, OTJIMYATL [HITOTE3Y OT (hakTa;

® KpeaTMBHOCTH MBIILICHUS, MHUIIMATHBEL, HAXOYMBOCTH, aKTHBHOCTH TIPH PEIICHUH 3a/1a4.

Memanpeomemmnbwie:



CpezerBoM popMUpoBaHHS ITHX ACHCTBHI CIIyKUT yueOHbIH MaTepHat

o0yuawwuecs NOAYUAM  6O3IMOJCHOCHIb  HAYYUMBCAIYCTAHABINBATE MPHYUHHO-CIICACTBEHHBIE

CBA3M; CTPOHTL JIOTHYECKHE PACCYK/ICHHS, YMO3AKIIOYEHHS (MH/YKTHBHBIC, JCJAYKTHBHBIE H 110

AHAJIOI'MH)

" M BBIBOABL(POPMUPOBATE YUEOHYIO H OGIIETONB30BATEIBCKYIO KOMIETEHTHOCTH B 06IACTH
UCIOJIL30BAHHSI MH(POPMALIHOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOT M (UKT-
KOMIIETEHTHOCTH );BU/ICTh (PU3MUECKYIO 3a7auy B JAPYrHX ANUCUMILIMHAX, B OKpYIKaIOIIeH
JKM3HHBBIIBUTAThL TUIIOTE3b! 1IPH PEUICHHH yueOHBIX 3a/a4 M MOHUMATh HeOOXOIUMOCTh
HX TPOBEPKH;

® IUIAHMPOBATH M OCYIICCTBIIATH JCATEIbHOCTD, HAIPABICHHYIO HA PEIIeHHE
3a/1a4 UCCJIEI0BATEIIBCKOrO XapakTepa;

® BbIOMpaTh HanboJIee paoHaIbHbIe U P HEKTHBHBIE CIOCOODI PEIIeHns 3a1a4;

® HHTEPIPETUPOBaTh HHQOPMALMH (CTPYKTYPHPOBATH, NMEPEBOAMTH CIUIONIHOH TEKCT B
TabiHLLy, IPE3EHTOBATE MOJIYYeHHYIO HH(POPMALIHIO, B TOM YHcie ¢ momontsio UK T);
OLleHHBATH HHGOPMAITHIO (KPUTHYECKAS OLIEHKA, OI[EHKA JIOCTOBEPHOCTH);
yCTaHABIMBATH PUIMHHO-CIIC/ICTBEHHBIC CBS3H, BEICTPAMBATE PACCYKICHUSA, 0000IIEeHHS:

KOMMYHHKATHBHbIE

obyuarouiueca naywamea: JIonect CBOKO MO3UIMIO JI0 JAPYIHX: 0(OPMISITE CBOH MBICIH B YCTHOM

H [THCbMEHHOH Pevu C yUETOM CBOMX Y4EOHBIX U JKU3HEHHBIX PEUEBBIX CHTYALHIA.

- JloHecTH CBOIO MO3MIHMIO IO JIPYrHX: BBICKA3biBATH CBOIO TOUKY 3PCHHS ‘M IbITatbest eé
000CHOBATL, IPUBO/IS APTYMEHTEHI.

- Ciiymars Apyrux, NbITaTbCs NPUHHMATH JPYIYIO TOUKY 3PEHHS, ObIThb TOTOBBIM H3MEHHTH CBOIO
TOYKY 3pEHHUs.

CpeznctBom (popMUPOBAHHS ITHX JACHCTBUIA CITYKHT TEXHOJIOTHS MPOOIEMHOTO JHAIOTA.

- Hurarh BCIyX M 11po ce0st TEKCThl y4eOHUKOB U TIPH STOM: BECTH «HAJIOT C aBTOPOM)
(IporHosupoBarh Oyjyllee YTEHHME; CTaBUTh BONMPOCHI K TEKCTY M MCKATh OTBETHI; MPOBEPSTH
ce0s); OTJEATE HOBOE OT H3BECTHOTO; BBIIEIISATH [IIABHOE; COCTAB/IATE TLIAH.

- CpenctBoM (hOpMHPOBAHUS HTUX JAEHCTBHIH CIYKUT TEXHOIOTHS MPOJYKTHBHOI'Q YTEHHS.

- Jlorosapusarbcst ¢ JIOABMH: BBINOJIHSS Pa3fMyYHBIE POJM B [PyNne, COTPYAHHYATH B
COBMECTHOM PELIEHUH ITPOOJIeMBI (3a1aun).

- Yuurtnca YBAXHTEC/IbHO OTHOCHTBCS K TTO3UIHH APYIroro, NblTaTbes JOroBapHuBaThLCH.

- Cpe/icTBOM JIOCTHIKEHHs JTHUX Pe3YJIbTATOB CIY)KHUT OpPraHM3alMsi Ha ypoke paboThl B
apax mocTOAHHOIO U CMEHHOI'O COCTaBa, IPYNIoBbie GopMbl paboTHI

Oﬁy‘f{HOIHHEC}! noOJaYHant 603MOMNCHOCHIb HAYHUMbCA:

[l apryMeHTHpOBaTh CBOIO IO3MIMIO W  KOOPAMHHPOBATH €€ ¢ MO3MIMSIMH [apTHEPOB B
COTPYAHHYECTBE MPH BbIPaOOTKE 0OIIEro pereH st B COBMECTHON JICSTEIbHOCTH.

IHpeomemnspie: Yuammecs 10JKHBI 3HATH/ IOHUMATE:
®  CMBIC] NOHATUI: MArHUTHOE TI0JIE, aTOM, aTOMHOE $/1p0, PaJHO0AKTUBHOCTb, HOHHU3HPYIOIIHE
M3JIYYCHUS; OTHOCHTEIBLHOCTH MEXAHHMUYECKOTrO JIBUIKEHHUS, TPACKTOpPHS, HHEpIHATbHAS
CHCTEMa OTCYETA, HCKYCCTBEHHBIH CIYTHHK, 3aMKHYTas CHCTeMa. BHYTPEHHHE CHIIBL,
MaTEMaTHYECKHH MasTHUK, 3BYK. H30TOI, HYK/IOH;

-



pPeryJsiTHBHbIE

* ooyuaromuecs nayyamca: CaMocTosTenbHO (POPMYIHPOBATH LENM YpPOKa MOCIHe
NpPeIBAPUTEIILHOIO 00CYIK/ICHMSI.

e YuuThcs OOHApyKMBATh U POPMYIHPOBATH YUeOHYIO TPOGIIEMY.

e CocraBaaTs 1aH peteHus npodiaemsl (3agaun).

e PaGoras no rnany, CBepsTh CBOM JICHCTBHS C LEIBIO H, P HEOOXOAMMOCTH, MCIIPABIIATH
OLIMOKH CaMOCTOSITEIBHO.

CpezncrBoM (GopMupoBanHs STHX JSHCTBHI CIIy’KaT 1EMEHTHI TEXHOJIOTHH MpOBIEMHOr0 00ydeHHs
Ha STalle U3y4CHus HOBOI'O MaTepHasia.

B nmunanore ¢ YHHTCJIEM  YYUHTLCH Bblpd6ﬂ'l'blBaT'b KPHTCPHH OICHKH M OIPEJC/IATh CTEICHb
YCICUIHOCTH BBLIMOJHEHUS CBOCH p360'['b1 H pHGOTb] BCCX, HCXO/ U3 UMCIOUIHUXCA KPHTEPHUEB.

CpenctBom GopMHpPOBaHHS ITHX JASHCTBUIL CITYKHT TEXHOJIOTHS OLEHMBAHMS y4eOHBIX YCIIEXOB.
o00yuaouueca NOaAYHam 603MONCHOCHIb HAYUUMbCA:

®  ONpelCsISATh [OCIE/0BATEIBHOCT [POMEKYTOUHBIX Il€JIell M COOTBETCTBYIOUIMX WM
JEHCTBUH ¢ yUETOM KOHEUHOT'O pe3yiibraTa;

¢ [PEABHACTL BO3MOKHOCTH ITOJTYUEHHSI KOHKPETHOIO pe3yJibTaTa IpH PeIleHuH 3a1a4;

® OCYWIECTBIATH KOHCTATHUPYIOUIHH W NPOrHO3HPYIOUIMI KOHTPOIb 1O pe3yabTaTy H IO
crnocoOy JeicTBus:

® BbLIICIATE H (I]OpMyJIHpOB'dTb TO, 4YTO YCBOCHO M YTO HYYKHO YCBOHTL. OIPEICI/IATH
Ka4eCTBO H YPOBCHL YCBOCHHSI,

® KOHUEHTPUPOBATH BOJIO JUIS [PEOJIOJICHNST WHTEIUICKTYAJIBHBIX 3aTpyJIHEHHH M
(bu3uUeCKUX PEISITCTBHIA;

Mmo3HaBareJibHbIC

* ooOyuarowueca nayuamca: OpUEHTUPOBATLCS B CBOCH CHCTEME 3HAHMH: CaMOCTOSITENHHO
mpejronaraTh, Kakas uH(pOpManus Hy)KHa Ui peiieHus: yqeOHOW 3a/Ja4d B HECKOJIBKO
LIaroB.

e  Orbupare HeoOXOAMMBIE /UIs petieHust yueOHOM 3a1auu HCTOYHHKHE HH(OPMALIUH.

® JloObiBaTh HOBBIE 3HAHMSA: M3BICKATh MH(MOPMALHUIO, IPEJICTABICHHYIO B Pa3sHbIX (hopMax
(Texer, TabiHLa, cXema, HILUTIOCTpanus 1 Jp.).

e [lepepabarpiBaTe MoMydyeHHYIO MH(OPMALMIO: CPABHUBATE W TPYNIUPOBAThH (HaKThl U
SIBJICHMSI; ONIPEEIISITh IPUUHHBI SBJICHUH, COOBITHIA,

e [lepepabarbiBaTh IOJYUEHHYIO MH(OPMAIMIO: JenaTh BLIBOJBI Ha OCHOBe 000OLICHHS
3HAHKH,

e [IpeobpaszosbiBaTh HHPOPMALIMIO U3 OJHON (POPMBI B JIPYI'YIO: COCTABIISITE MPOCTOM MJIaH H
CJIOKHBIH 11J1aH y4eOHO-HAYYHOI'0 TEKCTa.

e IlpeoGpasoBbiBaTh MH(OPMALHMIO U3 OAHOH (OPMBI B APYIYIO: HPEACTaBISsTH HHPOPMAIHIO B
BHJIC TEKCTA, TAOIMIIBI, CXEMBI.



® CMBICK (DH3MYECKHX  BEJAMYMH: MarHMTHAs MHAYKIMS, MArHUTHBIH [OTOK, OHEpPrus
3IEKTPOMArHUTHOIO 1101, MEPEMEIIEHHE, MPOEKIHs BEKTOpPa, IyTh, CKOPOCTb, YCKOPEHHE,
YCKOpeHHE CBOOOJIHOIO NaJCHMs, HEHTPOCTPEMHTENILHOE YCKOPEHHE, CHJIA, CHJIA TSIKECTH,
Macca, BeC Teja, MMITYJIbC, IEPHO/I, YacTOTa. aMIUIUTya, (asa, [UTHHA BOJIHEIL, CKOPOCTH BOIIHEI
JHEprus CBs3H, JAedekT macc.
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® CMbIC] (PU3HYCCKUX 3aKOHOB: YPaBHEHHs KMHEMATHKH, 3aKoHbl HbloTOHa (TepBblif, BTOpOI,
TPETHH), 3aKOH BCEMHPHOIO TATOTEHHS, 3aKOH COXPAHCHUS HMMITY/IbCA, MPHHIHII
OTHOCHTEJIBHOCTH ["ansies, 3aKOHbI rapMOHHYECKHX KOJIeOaHH, IPaBHIIO JIEBO PYKH, 3aKOH
SIEKTPOMArHUTHON MHYKIMH, IpaBuIo JIeHia, 3aKk0H panoakTHBHOIO paclaa.
Yuammuecs J10J7KHbI YMETh:

® coOMpaTh yCTAHOBKHM JUIsl 9KCTIEPUMEHTA 10 ONHCAHMIO, PUCYHKY M TTPOBOHTH HAOIOACHHS
H3y4aeMbIX SIBIICHUI;

® U3MEPSTH CUILY TSKECTH, PACCTOSIHUE, NPEICTABIATEL Pe3y IbTAThl H3MEPEHHH B BU/Ie TAO/IHIL,
BBIIBIIATD OMITHPUYCCKHC 3aBUCHMOCTH

®  OOBACHATHL PE3yabTATEI HADIIOACHUIT U IKCIIEPHMEHTOB;

® I[IPUMEHATHL OKCHEPUMCHTAJIbHBIE pe3yJbTarbl UL [PEJACKAa3aHusl 3HAYEHUs
BCJIMYMH, XapaKTEPH3YIOMUX X0 (PU3UUECKUX SBICHHMN;

® BbIpaKaTh PE3yJbTAThl H3MEPEHHUH U PacyETOB B €IMHUIIAX MeKIyHapOIHOM CHCTEMBI,

® peliarh 3aja4M Ha IPUMEHEHHUE H3YUYEHHBIX 3aKOHOB;

L] INPHBOAUTH TIPUMEPDBI NPAKTHYCCKOTI'0 MCITOJIL30BAHHK (I]HSH‘JECI{HX 3aKOHOB;

®  HCIOJIL30BATL NPHOOPETEHHEIE 3HAHUS U YMECHHUA B IPAKTHYECKON NEATEILHOCTH U B
MIOBCEJIHEBHOM JKU3HU.

COJAEPKAHUE ITPOT'PAMMBI KYPCA ®U3UKHU
7 wnace
Beenenne @usnka u Gpu3HUecKHe METOAbI H3YYeHHSI IPHPOALI 4 yaca

Qusuka — Hayka o npupoje. Pusnveckue Tesa u sBieHus. Habmonenwe m onumcanue
(usuueckux sprennit. dusnueckuit sxcrepument. Mojenuposanue SBJICHHA M O0OBEKTOB
Npupo/bl. Pu3nuecKkue BeIUYMHbL H UX H3MEpeHHe. TOYHOCTH M MOrPEMIHOCTh U3MEPEHHI.
Mesxnynaponnas cucrema eamnul. Pu3HyeckHe 3aKOHbI M 3aKOHOMEPHOCTH. MH3MKa H
TexHuka. Hayunsiit Meto nosuanus. Poab Gusukn B (OpMHPOBAHHH eCTECTBEHHOHAYYHOM
rpamoTHocTH. JTabopamopnsie pabomoi "

1. Omnpenenenne HEHbI JA€NEHUS HIKAIbI H3MEPUTEIBHOTO MprbOpa.

nepBOlla‘laJlbllble CBCACHHH O CTPOCHHUH BCHI,(!CTBa-ﬁ‘-l
Atombl. Mosekysbl.  Pasmepbl MoJekyl W atomMoB. JIBHKeHHE W B3aUMOJEHCTBHE
MOJIEKY L.
bpoynosckoe aBmwkenue. [nddysus. Tpu cocrostust BemiectBa. MOJIEKYISIPHOE CTPOEHHE
ra3os,
KUAKOCTEH W TBEPABIX Tesl. CBs3b TeMmmeparypbl Tela €O CKOPOCTBIO JIBUIKCHHS ero
MOJIEKYJI.
[IpuTszkeHne M OTTAJIKMBAHHME MOIEKY/. PasjiMuHble COCTOSIHHS BEIIECTBA M MX OOBSCHEHHE HA
OCHOBC I
MOJIEKYJIAPHO — KHHETHYECKUX [1PEJICTABIEHUI.
Jladopamopnusie pabomui
2.M3mepenne pazmMepoB MajbIX Tej
B3zanmopneiicrue e -24uaca
Mexannueckoe 1Buenue. PaBHomeproe jBukenune. CKOPOCTb.
Muepuus. Bzanmmoneiicteue ten. Macca tena. M3mepenne Macehl Tela ¢ TIOMOIIBIO BECOB.
[T10THOCTH BeliecTsa.
JAsnenne rarorenus. Cuna tsoxeern. Cwia, BosHukaomas npu aedopmaruu. Bec. Cpssb
MEIKTY CHIIOH TSKECTH H Maccoi.
Yupyras pedopmanms tena. 3akon I'yka. Jlumamomerp. I'paduueckoe uzobpaskeHne CHIIbI.
Crnoxenue cuit, JICHCTBYIOMINX 110 OHOM IPIMOI.



Tpenne. Cuna tpenus. Tpenue ckoibxKeHus, KaueHUs, MOoKos. 1o unHUKH
Jabopamopnoie pavomoi
B.MBMCpeHI/]e MACChI TC/T Hd PbIMa)KHbLIX BeCax.,
4.M3mepenue oObéma Teil.
5.M3mepeHue mIoTHOCTH TBEPIBIX TEI .
6.KoHcTpynpoBanue JJMHaMOMeTpa U HAXOKACHUE Beca Tea.
7. BbIsIcCHEHHE 3aBUCHMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT IUIOLIAIAN CONPUKACAIOIIMXCS

MOBEPXHOCTEH.
Jasjienne TBEPABIX TeJl, RUJAKOCTEH M razos -234uac
Hasnenne rasza. OObsCHEHME JIaBJIEHMsI rasa Ha OCHOBE MOICKYISPHO — KHHETHYECKHX
NPeACTABICHUIA.

3axon [Tackas.
Hasnenue B xuaxoct u rase. Coobuaromumecs: cocyapl. llmo3er. I'uapasnuyeckuil mpecc.
Armocheproe  masinenue. Onbir  Toppuuermm.  bapomerp-anepoun.  M3menenue
arMoc(epHOoro
Aasjienust ¢ BeicoTod. Manomerpsl. Hacoc.
Apxume/0Ba cuia. YcioBus riasanus teit. Boaustii Tpancnopr. Bosayxoruiasanue
JTadopamopnsie padomor:
8. OnpeeneHue BHITAIKMBAIONIEH CHJIbL, JACHCTBYIONIECH HA OTPYKEHHOE B JKHIKOCTh TEIIO.

9.YcaoBus naBaHust Tell B JKUIKOCTH.
Pabora, momuocTs 1 dHeprus -9uacos
Mexanuueckass paGora. E€ dusnueckuit cmpicn, Enununer padotel. Mowmsocts. Ilpocteie
MEXaHHU3MbL. YCa0BHE paBHOBecH phiuara. MomeHT cuibl. PaBHoBecHe Ten ¢ 3aKpenyieHHOH OChIo
BpalleHus. Bujibl paBHOBeCHS!.
PaBeHcTBO paboT NpH MCHOIB30BAHMM MeXaHH3MoB. KodQuiueHnT mnonesHoro aeHcTBHS.
[loreHumanbHas 9SHEpPrusi MOJHATOrO Teld, Cxkatoil npykuubl. Kunermueckass sHeprus
JBHIKYIIErocs
Tena. [Ipespaliienne 0IHOTO BUa MEXaHHYECKOH SHEPTUH B APYroil. DHeprus pek u BeTpa
Jlabopamopnuie padomot
10.M3yuenue ycoB1s paBHOBECHS pblyara.
11.0npenenenne KITJI npu nojbéme tea mo HAKJIOHHOR MIOCKOCTH .

ITosropenue. IlpomexkyTounas arrecraius 3a Kype 7 kiacca (KOHTposibHas padora) (2uac)
-

8 KJIACC

TensoBbie siBaenus-23vaca

Terosoe JABHIKCHHUC, BH)‘"I'])C]H[HSI JHEPI'HA. Pabora H TCIUIONEpE/1ada Kak ¢rnocoObl M3MEHEHHS

B!{}"l'pCHHCﬁ IHCPIrHH TCIIA. BH;’lbI TCIIonepeaaiu.

KosiuectBo  TeIoThl. y,-‘_l,t.‘.'lbll&.li-] TEIUIOEMKOCTL.,  Yoenbras meniomad ceopanus moniued.

[InaBnenue

M KpUcTa/UIH3aus. Temrepartypa IUtaBiaeHus. Yoenvnas menioma niasienus.

Wcnapenne u xonzencanusi. OTHOCHUTENbHAs BJIAKHOCTH BO3JAyXa H €€

H3MEpPEHUeE.

Kunenue. Temneparypa kuneuus. Yoeaonas menioma napoodpazosanus.

OOmbsicHeHHE M3MEHEHHMH arperaTHbIX COCTOSHHH BEIIECTBA Ha OCHOBE MOJIEKYJIIPHO —

KHHETHYCCKHX IIpt‘,[ICTHB.FICHHl:'l.

[IpeBpalienus 3HEPruu B MEXaHHUECKUX H TEIUIOBBIX MTPOIeccax.

Jdsurarens  Buyrpendero cropauust. [lapoeas  mypouna. Dxonozuveckue  npobaemvl

UCHONB3OBUAHUA MENTOBLIX MAULLH.

Jabopamopnan paboma

l.CpaBH&‘HHC KOJHYECTB TCIJIOTEI IMPH CMCIIHBAHHH BOJBI pamoi& TEMIICPATYPhBI

2. M3mepenue yieibHON TEMIIOEMKOCTH BelllecTBa. M3Mepenne BIaKHOCTH BO3/yXa

DJIEKTPOMATHUTHbBIE sIBJIeHUsI -334aca
DNeKTpu3anus Teil. DIEKTpUUecKHe B3auMojeHcTBHs. JIBa poja 2IeKTPHYECKHX 3apslioB.

Ctpoenue aToMa U HOCHTENHM 3JIeKTpHUecKoro 3apsija. [Iposoonuxu u Ousnekmpuru. 3aKOH COXPAHCHHS



JICKTPUICCKOro  3apsana.  BiamvozeiicTsue  3apsoB.  DJeMEHTAPHBIN  IEKTPUUECKHH  3apsi.
DIEKTPHYECKOE 110J1e. DHEPrs MEKTPAUECKoro nosst. Kouencaropst. Hanpsisxenue. Dinekrpudeckuii
TOK. YCIOBHS ~CYWIECTBOBAHMS TOKa. Mcrounmku Toka. DrekTpuueckas nenb. JleffcTBHs
dnekTpudeckoro toka. Cuia Toka. M3swmepenme cuibi Toka. Amnepmerp. Hanpsoxenwe. M3mepenue
HarpsokeHus. Boibrmerp. Diekrpudeckoe conpoTuBieHue. Y ieapH0e conpoTHBieHne. 3akon Oma s
yyactka ojieKTpuueckodt unenu. [locieoosamenvrnoe u napanienvroe coeounenus NPOBOOHUKOE.
Peocrarsl. PaGota m mommuocts anexrpuyeckoro toka. 3akon Jlxoyms — Jlenma. Kunmosarr-uac.
Koporkoe 3ampikanme wu npenoxpanurenn. [1o1ynpocoonuxu u noaynposooHuKoevie npubopul.
MarnuTthble B3auMo1eHCTBHS. B3auMo ieiicTBHE MOCTOSHHBIX MATHUTOB.

Onprir - Dperena.  BsaumozeilictBue  Mexkjiy MPOBOJHMKAMH C TOKAMH M MarHUTAMH.
Dnekmpomaznumul. DNEKTPOMarHuTHOE pesie. MaruutHoe nose Toxa. JleHcTBHE MArHUTHOTO MOJIs Ha
NPOBO/IHUK ¢ TOKOM. JIeHCTBME MarHMUTHOrO MOJAs HAa PaMKy C TOKOM. DJIEKTPOM3MEPHTEIbHbIC
npudopeL. Irekmpoosuzamens. JleHcTBHE MArHUTHOTO MOJISL HA JABHIKYIIHMECS 3apSUKCHHbIE YACTHIBL.
DneKTpoMarHUTHAs HH LY KIHS.

Onbitet  ®apanes.  IlpaBuno  Jlenna. Camonnaykums. [IpoussoiactBo  u nepeaada

DJIeKTPOSHEPruH. I'eneparop nepemennoro Toka. Ilepemennsiit Tok. THIBI 21eKTpOCTAHIH H HX

BO3JICHCTBHE Ha OKpysKaiouyio cpeay. Teopuss MakcBemia ¥ 2J€KTPOMArHUTHBIE BOJIHBL

[punyunor paouocessu. Brusanue 21eKmpoMazHuUmHbLY U3LYYCHUT HA JICUBbLE OpP2aHU3IMbL.
JleficTBre MarHUTHOTO 10JIS HA MPOBOJIHHK € TOKOM. Y CTPOICTBO 3/1EKTPOIBUrATEIISL.
JlaGopaTopubie paboTsI

4.COopka snexTpuueckoif nenu. M3mepenue cuiibl TOka Ha pa3iIHYHBIX YUaCTKaX LEH.

5.M3mepenne HaNIPsKEHHS HA PA3IMYHBIX YYaCTKaX 2IEKTPHUECKOH 1erH

6.PerynupoBanue cHiibl TOKA PEOCTATOM.

7.M3Meperne conpoTHBIICHH S IIPOBO/IHAKA IIPH MOMOLLM aMIepMETpa | BOJIbTMETPA

8.Mamepenne momnocTH 1 paboThl TOKA B 3JIEKTPHUECKOMN JIaMIl. :

9. HaGmosenne u wu3yuenue SBJICHUS HIEKTPOMATHMTHONH WHAYKIMH. [IpHHIMI neiicTBUs

Tpancdopmaropa.

10.COopka 31eKTpOMarHiTa 1 UCIBITAHUS €10 AeHCTBHS

Onrnyeckne sipjaenns -10uacon

Cser — anekTpomMarnuTHas BosiHa. Mcrounnkn ceera. [Ipsmonnneitnoe pacnpocTpaHeHHe CBeTa.
Otpaxkenue cBeta. 3akoHbl oTpakenus csera. [liockoe 3epkano. Ilpenomnenme cBera. JIMH3BL
DOKyCHOE pacCTOsHWE M ONTHYecKas cuia JuH3bL [locTpoenue n300paxkeHui, J1aBaeMbIX TOHKOM
H30#. Onmuueckue npuboper. 1'na3 kak ontudeckas cuctema. Jlucnepeust csera JlaGopamophvie
paboma »

11 . IToryyenue uzobpakeHus mpu MOMOILH JIHH3EL

[osropenne. IIpomesxyrounas arrecramus 3a Kype 8 kiacca (KoHTpoabHas paGora) — 2 .

9 KJIACC

Mexanuueckoe [IBmkenne -34 yaca
Marepuanbnas Touka. Cucrema orcuéra. Ilepemermenne. Mexannueckoe pwxenue. Onucanue
MEXaHHYECKOro JBHKEHHUs Tel. Tpaextopus jBukeHUst M 11yTh. CKOPOCTh — BEKTOPHAS BEJIHUMHA.
Mojaynb BeKTOPHOH BelMUMHBL  MeTo/bl HCCIe0BaHMsT MEXAaHHYECKOro JBIKeHus. CKOpOCTb
PAaBHOMEPHOTO NPAMOJIMHEHHOI0 JIBUIKEHHs. MeTo/ bl n3MepeHus ckopoctu. PaBHomepHoe



MPAMOJIHMHENRHOE JBHKEHHE.. ['paduKu 3aBHCUMOCTH MOy CKOPOCTH M IIyTH PaBHOMEPHOIO
JABHKCHUS OT  BpemeHu. HepaBHomepnoe jBukeHue. MrHOBEHHas CKOPOCTb. Y CKOpEHHE.
PaBHoyckopeHHOE JBHIKEHHE. 3aBUCHMOCTH MOJIYJIICKOPOCTH M ITYTH PABHOYCKOPEHHOTO JABHIKEHHS

OT BpeMeHH. ['pauKu 3aBUCHMOCTH MOJLYJISi CKOPOCTH M YTH PABHOYCKOPEHHOT'O JIBHIKEHHSI

0T BpeMCHH.PaBHOMCPiIOC JABHIKCHHUC o OKPYIKHOCTH. ueH'l'p(}CTIJEMHTGJ'IbHOE
yekopenue. Slpnenne unepumn. Mueprnocrs ten. Ilepseiit 3akon Heiotona. Macca. Macca—mepa
MHEPTHOCTH M Mepa CIOCOOHOCTH Tejla K I'PaBHTALMOHHOMY B3aMMOJAEHCTBHIO. METO/bl U3MEpPEHHSI
maccol Tenn. Kuorpamm. Cuna kak mepa B3aumojieiictus e, Cuiia — BeKTopHasi BejnunHa, Equanna
CHJIbI — HBIOTOH. M3mepenue cuiibl 1o geopmanuu npyxunsl. Cuna ynpyroctu. IlpaBuio cioxenws
cun. Bropoit 3akon Hetorona. Tperuit 3akon Heiotona. Cuna tpenus. Cuia TskecTH. 3aKoH
BCeMHUpHOro Tsarotenus. Cpoboanoe najaenue ten B t1pydbke Herotona. Hesecomocts. Cuma TpeHwus.
Mmiynbse. 3akon coxpaHenusi umnynbca. PeakTuBHoe auikenue. DHeprus. KuHernueckas sHeprusi.
[TorenuuanbHas sneprus B3aumo/jieiicTytomux reil. Pabora kak Mepa naMeHeHus sHeprun. MOIIHOCTE.
Metob! n3Mepenus paboThl B MOLIHOCTH. 3aKOH COXPAHEHHSI MEXaHHYECKOH YHEPTHH.

Hemoncmpanuu Mexanndeckoe jBuxenne. OTHOCHTEIBHOCTD JABHIKEHHUSL.
PasHomepHoe nipsamosnbeiinoe 1sukenue. HepapHomepHoe ABMIKEHHE.

PaBHOycKOpeHHOE npsiMosiMHeiiHoe ABuKeHne. PaBHoMepHOE IBHIKEHHE 110 OKPYIKHOCTH.
BsaumojeicrBue Tesl. SIBjieHue HHEPIIMH,
3aBUCHUMOCTD CHJIBI YIIPYTOCTH OT Aedopmanun npykunbl. ClioxkeHnue ¢

Hemoncmpayuu

3aKOH COXpaHECHUs UMITYJIbca. PeakTHBHOE JIBUIKEHHUE.

M3menenune sneprun tena npu cosepiieHuu paborel. [lpeBpalienus MexaHUYeCKOW YHEPruU U3 OJHOM
(DOPMBI B JIpyTry10. 3aKOH COXPAHCHUs IHEPIUH.

Jlabopamopnuvie pabomet
1.MccnenoBanue paBHOYCKOPEHHOIO JABMIKEHUs 0€3 HaYa/IbHOH CKOpPOCTH
2.M3mepenue yckoperusi cBOOOIHOIO MaeHus
Mexannueckue KoJjiedDaHust H BOJIHBI 3BYK-164acoB
Konebarenbupie aBuxkenns. Mexannueckne xojedanus. AMIUIATYAd, NEPUOJ M 4acToTa KoyeOaHHi.
["apmonnueckne konebanus. [lpespaterus sneprun npu Kosiedanusx. [lepuosr konebanuit HUTAIHOTO
M IPYKHHHOTO MasTHUKOB. Mexanuueckue BoJHbL. Buabsl MexanudeckuX BosiH. OCHOBHBIE
XapakTepucTuku BoJIH. CBsA3b MEKIAY CKOPOCTBIO BOJHBI, JUIMHOH BOJHBI M 4YacTOTOH. 3BYK.
Pacnpoctpanenue u oTpaxkenue 38yKa. [ poMKocTh, BbICOTA U TEMOp 3BYyKa.
Jemoncmpayuu
Mexanuueckue Kosebanus,
Kosnebanus mareMaTnyeckoro v npyKMHHOro MasiTHUKOB. [IpeobpasoBanue sneprum npu KonedaHusx.
BeinysienHbie Kosiebanus. Pezonanc.
Mexannveckne BosHbl. [lonepednbie U Mpo/10JibHBIE BOJIHBL 3BYKOBBICKOIEOaHHS.
YcnoBus pacnpocTpaHeHHUs 3ByKa.
Jlabopamopnaa paboma

3.MccnenoBanue 3aBUCUMOCTH MEPHOJIA H HACTOTHI CBOOOIHBIX KOJIeOAHWI HUTSIHOTO MasTHUKA OT €ro
JUTAHBI.

DIeKTPOMArHHTHOE 10J1e-2649acoB
MaruuTHoe nose . OHOPOIHOE U HEOAIHOPOAHOE MarHUTHOE 10Jjie. Harpasjienue Toka 1 HarpaBIeHHE
JIMHKH ero MarHuTHOTO nosist. [pasuio Oypasunka. O6HapysKeHHe MarHUTHOTO 1oJist. [IpaBuiio eBoi



pykH. Mujaykuus marautHoro nosd. Maruutaeii notok. Omnbitel Dapaziesi. DieKTpoMarHUTHAasI
uHAyKIMsA.  Hanpasnenne wmnaykumonnoro toka. [lpaBuno Jlenua. SIBjieHue CaMOMHIYKIHH,
[Tepemennpiit Tok. I'eneparop nepemensoro toka. IlpeoOpasoBanne sHEPrUM B HIEKTPOre€HEpaTOpaXx.
Tpanchopmarop. Ilepenaua snexrpuueckoi SHEPruUM HA PACCTOSIHHE. DIEKTPOMArHUTHOE MOJIE.
‘DHEK'I'})OMEll'[-IHTHbIC BOJIHBI. CI'{OpOC"I'b AICKTPOMAIrHHTHBIX  BOJIH. Bingnne SJNICKTPOMAardiMTHBIX
W3iydeHuit Ha okuBble opranusmbl.  Kowgencatop. KomeGatenbuwii  konTyp. IloyueHue
ICKTPOMArHUTHBIX KosicOanuii. [Ipumepnl paauocBs3n U TeleBHACHUS. DIIEKTPOMArHUTHAs IIPUPO/IA
ceera. [lpenmomnenue csera. [lokazaresns mnpenomsenus. Jlucnepcust csera. THIBI ONTHYECKHX
criektpos. Ilornomenne u uenyckanue csera aroMmamu. [IpoHCX0KIeHHE IMHEHYATHIX CIIEKTPOB.
Jlabopamopnan paboma

4.MzyueHue ABICHHS HIEKTPOMATHUTHOH HHIYKIIHH
5. Habmoienue CruloiHoro U IMHEHYaThIX CIICKTPOB HCITYCKAH S
Crpoenne aroma u aromMuoro syipa. Henouab3oBanme JHeprum aToMHbIX syiep-19 wacos
PajmoakTuBHOCTL KaK CBHIETEILCTBO CIHOKHOIO cTpoeHus artoma. Crpoenue aroma. OIbITHI
Pesepdopna. Ilnanerapnas monens aroma. Ctpoenne u cBoiicTBa atoMuBIX siiep. CocTaB aTOMHOro
spa. 3apanoBoe M MaccoBoe uucna. Snepusie cuibl Jlegekt mace. DHeprus CBSI3M aTOMHBIX siIEp.
PagnoakrusrocTs. Asbda-, OGeta- n ramma-uznyuenus. [lepuoa momypacnana. MeTosl perucTpanuu
SICPHBIX W3JTyueHui. Siepnas sneprus. Snepubie peakiuu. JleneHue u CHHTES sijep.
Mcrounukn sneprun Connua v 3Be3. Slepras snepretika. Biusaue pauoak THBHBIX H3/TydeHHH Ha
JKHUBBIE OPraHU3Mbl. DKOJI0THYecKHe pobieMbl paboThl AaTOMHBIX 3JIEKTPOCTAHIUH,
Jemoncmpanus
Mozens onbita Pesepdopia.
Jlabopamopnan pabomot
6.M3mepenne ecTecTBEHHOrO pajnaliMOHHOr0 (hOHA A03UMETPOM.
7 W3yuenne genenus syipa aroma ypasa 1o Gororpa)uu TpeKkos.,
8.01eHKa neproja nojypacnajia HaxoBIIMXCsE B BO3/lyXe [PO/YKTOB pacrajaa rasa pajoHa
9.M3yueHue TPEKOB 3apsKEHHbBIX YACTHIL 110 TOTOBBIM (poTOorpad usiMm.
Crpoenne u YBOJIIOLHS BCeIeHHOI-61acoB
Buyjmmele aBuskennst HeOeCHBIX cBeTH. ['eoleHTpuYecKas U re/IMOLEeHTPHYeCKAast
cucteMbl Mupa. Cocrtas u crpoenne CosHeunoil cuctembl. dusuyeckas mpupoja HEOECHBIX Teln
Conneunoit cucremsl. Iponcxosnenue Conneunoii cucremst. @uznveckas npupoaa ColHLa U 3B€31.
Crpoenne u sBo/O1MST BeeneHHoi.
Hrorosasi kontrpoabHas padbora — 1 uac

TEMATHYECKOE IIVNTAHUPOBAHUE

7 kaace
(OCHOBHBIE
HarpaB/IeHHs
; _ BOCTIMTATEIILHON
[No Tema KonuuecTBO IEATEIBbHOCTH
n/m HACOB
1 Beenenne i 1,2,3,4,5,6,7,8
2 llepBoHayaibHbIC CBEICHUS O CTPOCHUH BEIIECTBA 0 1,2,3,4,5,6,7,8
3 Biaumoeicreue el P4 1,2,3,4,5,6,7,8
4 JlaBnenue TBepAbIX TeJI, I'a30B, IKHIKOCTEH 03 1,2,3,4,5,6,7,8
5 Pabora 1 MOIIIHOCTE. 0 1,2,3,4,5,6,7.8
6 [Tosropenue. Mrorosas konTposnbHas padora 3a Kype 7 % 1,2,3,4,5,6,7,8
KJjiacca
Bceero 68




8 kanace

(OCHOBHBIE
HaIpaBIeHUS
BOCIITUTATEILHOM
No Tema KonuecTBo eI TeILHOCTH
1/11 HaCoOB
1,2,3,4,5,6,7.8
| TennoBeie sB/IeHUS 23 1,2,3,4,5,6,7,8
2 DIICKTPUUYCCKHE SIBIICHHSI 26 1,2,3,4,5,6,7.8
3 DIICKTPOMAarHUTHBIC SIBJICHUS 7 1,2,3,4,5,6,7,8
4 CBETOBBIC SIBJICHHUS 10 1,2,3,4,5,6,7,8
ITosropenue. Mrorosas koHTposbHas pabora D 11,2,3,4,5,6,7,8
Beero 68
9 kaace
(OCHOBHBIE
HaTpaBICHHUS
BOCITUTATEILHOM
[No Tema KKonuuecTBo yacoB NesTeTbHOCTH
[111
1 3aKOHBI B3aUMOJICHCTBHS M JIBUIKCHUS TEJI 34 1,2,3,4,5,6,7,8
2 Mexanunueckue KoneOaHms 1 BOJIHbL3BYK 16 1,2,3,4,5,6,7.8
3 DJIEKTPOMArHuTHOE T0JIe D6 1,2,3,4,5,6,7,8
4 Ctpoenue aroMa ¥ aTOMHOIO $1/1pa 19 1,2,3,4,5,6,7,8
5 Crpoenne Beesennoii 6 1,2,3,4,5,6,7.8
Mtorosast KOHTpOJIbHAsS paboTa 1 1,2,3,4,5,6,7,8
Beero 102

YMK, peainmsyomue nporpammy:

1)®usuka: yueOuuk st 7 knacca / Hepbiukun A.B

2)Dusuka: yuebnuk ans 8 knacca / Ilepoinknn A.B.— M.: «/lpoday,
3)DPusuka: yuebuuk s 9 knacca / Hepoiukua A.B.— M.: «/Ipodar,

4)Coopuuk 3agau no pusnke. 7-9 knacesy/Iepoikun A.B.-M.: «Dx3amen», 2017 r.

—M.: «/Ipocar,

2016.
2016 .

2017 r.

5) Terpaabp ais naboparopubix pabor no ¢usuke x yueOnuky A.B. Ilepeinnkuna «®Pusuka. 7
knacer. H.B. @unonornu, A.I'. Bockansu- M: «Jlpoga», 2015 r.

6) Terpage juis nabopartopubix pabot no ¢usuke k yuebuuky A.B. Ileppmnkuna «®usnka. 8
knacey». H.B. @unonosuy, A.I'. Bockansau- M: «/Ipogay, 2015 r

7)KontponbHeie u camoctositenbHbie padbotsl o ¢pusuxe/O. W, I'pomuesa. K yuebuuky A. B.
Ieppiuknna «®@usuka. 7 kiaacey. M: «Dk3amen», 2016 r.

8)KonTponbubie ¥ camocTosTebbie paboTsl o ¢gusnke/ O. U. I'pomuera. K yueOnuky A.
B. Ileppnnkuna «®@usuka. 8 kinacey. M: «Dk3ameny, 2013 r
9)KonTposbhbie 1 camocTosiTenbHbie paboTe! 1o ¢usuke/ O. U. I'pomuesa.K yueGHuKy A.
B. Ilepeinknna «®Duzuka. 9 knaceyn. M: «Dx3amenn, 2015 r



10) ®usuka. Pabouas terpans. 7 knace (aBropel A.B. Ileppimkun). @usuka. M: «Ox3ameny

11) Tectsr mo ¢pusuke 7 knace (aBrop A.B. Ueborapesa). U: Dx3amen,

13 )Tectsl no pusuxe 9 knacc (asrop O.U. I'pomuesa). U: Dx3amen, 20

i4) Ousnka. JIngaxtudeckue marepuanst. 7 kiace (apropsl A. E. Mapon, E. A. Mapon).

15) ®usuka. Jlunakruyeckue marepualibl. 8 Kiace (asropst A. E. Mapow, E. A. Mapon

16) lnarnocrrueckue paborsl @Pusuka 7 (asrop B.B. [llaxmatosa, O.P. Illedep)

17) duarnoctuueckue padorsl Pusuka 8 (aprop B.B. [Llaxmatosa, O.P. Illedep)

18)CHopuuk Bonpocos u 3aaa4 1o ¢pusuke 7-9 (aprop A.E. Mapou, C.B. [lo3oiickuii, E.A. Mapon) U:

«IIpocsemenue»
19.C.B. Jlozosenko T.A. Tpymmna «Peasmsanust odpasoBarebHbIX NPOrpaMM €CTECTBEHHOHAYYHOH H

TEXHOJIOTHYECKOMH I{aHpaBHeHHOCTeﬁ o (bH3HKe C HCIOJIL30BAHHEM OﬁOpy,[lOBaHHH HEHTpa «Touxka
pocTa. Metoandeckoe rmocobue. LleHTp ECTCCTBGHHO-I—IH){HHOTO M MaTcMaTH4YeCcKoro OﬁpaBOBaHHH.

COI''TACOBAHO COI'JTACOBAHO

[Iporoxon MO yuurenei H.0. 3aM.iupeKTopa mo YBP
€CTEeCTBEHHO-MATEMATHYCCKOTO LUK HO.K Apuin
ot 30.08.2021 ITpoTrokos Ne 1 «30» asrycra 2021 roza

Pyxosogutens MO MBOVY-COILLI Ne 7

umenn Pokoccosekoro K. K.

xyTopa boiikornonypa
H.IT.Pemernnkona



