HosicHuTebHASA 3aNMCKa
- ®enepanpabiii 3akoH oT 29.12.2012 Ne 273-03 «O6 obOpazoBanuu B Poccuiickoir Deaepamumy;

- IIpukaz ot 31.12.2015 Ne 1577 «O Baecenuu uzmenennii B ®I'OC OO0, ytB. npukazoM MuHoOpHayKku
P® ot 17 nexadps 2010 Ne 1897,

- IlocranoBnenne denepanbHON CIyXOBI MO HaA30py B cdepe 3amuUTHl MpaB NOTpeOHTENeH |
Omaromonlyunss ~ 4yeioBeka U [ JIaBHOTO ToOCyIapCTBEHHOIO CaHUTAapHOro Bpada Poccuiickoit
Oenepanun - ot 29.12.2010 Nel89 «O6 yrBepxkaenun CanlluH 2.4.2.2821-10». «CanurtapHo-
ANUAEMUONIOTHYECKHE TpeOOBaHUS K YCJIOBUSAM M OpraHu3alnuu oO0ydeHus B 001eoOpa3zoBaTelbHbBIX
yupexkaeHusx» (¢ m3menenusmu Ha 29.06.2011) (manee - CaulluH 2.4.2. 2821-10);

- MepepayibHBI  MEPEYCHb YYCOHUKOB, PEKOMCHIOBAHHBIX U  JONYHICHHBIX MUHHCTEPCTBOM
oOpazoBanust u Hayku 1o [Ipukasy MO PO ot 31.03.2014 Ne253,00I1 HOO, OOII OOO,
o00peHHbIX DeneparabHbIM  y4eOHO-METOJUYECKUM OOBEIMHEHHEM 10 o0ueMy 00pa30BaHUIo.
[IpoTokon 3acemanus

ot 8 ampens 2015 r. Nel/15(c usmenenusimu ot 26.01.2016r.);

- [Ipuka3 MunucrepctBa obOpa3zoBanus U Hayku Poccuiickoit @enepammu ot 14.12.2009 Ne 729 «O06
YTBEPXKJACHUU TEPEYHS OPraHu3alvi, OCYIIECTBISIONMX M3JaHHE Y4YeOHBIX MMOCOOUH, KOTOpbBIE
JIOMYCKAIOTCS K HCIIOJIb30BAHUIO B 00pa30BaTeIbHOM IMPOLECCE B HMMEIOIUX TOCYAapCTBEHHYIO
aKKpeOUTAallMI0 U peanusylommx  oOpa3oBaTelbHble  MpPOrpaMMbl  o0mero  oOpazoBaHUs
00pa3oBaTENbHBIX YUPEKICHUAX» (C U3MECHEHUSIMH );

Hacrosimass mporpamMma cocTaBieHa Ha OCHOBE: MPUMEPHOM OCHOBHOM 00pa3oBaTebHOU
IIporpaMMbl OCHOBHOro oomiero oOpasoBanusi, o 08. 04. 2015 r. Ne 1 / 15 aBTOpckoit yueOHOMH
MporpaMMsbl 1o (U3HKe AJI1 OCHOBHOM 1IKOJBI, 7-9 kiaccel ABTopsl: A. B. Ileprimikun, E. M. I'yTHuK.,
Hpoda, 2013.

JlaHHbIN y4yeOHO-METOAMYECKUM KOMIUIEKT pealu3yeT 3ajady KOHUEHTPUYECKOro MpUHIUIA
MIOCTPOSHMsI yueOHOT0 MaTepuala, KOTOpbIA OTpaXkaeT uaeto (GOpMUPOBAHMS LIETOCTHOTO
IpesicTaBiIeHNs 0 GU3NYECKON KapTUHE MUpA.

Conepxxanne oOpa3oBaHusi cooTHeceHO ¢ DenepalbHBIM KOMIIOHEHTOM T'OCYAapCTBEHHOTO
0o0pa30BaTeNbHOr0 CTaHapTa.

PaGouas mporpamma aeTanu3upyeT U pacKpbIBaeT coiepKaHue MPEAMETHBIX TeM 00pa30BaTEIbHOTO
CTaHJapTa, OIpeJesseT OOIIyl0 CTpAaTeruio 00yUYeHHUs, BOCIIUTAHUS U Pa3BUTHS yyallluXcs CPeACTBaMHU
y4eOHOro mpeaMeTa B COOTBETCTBUM C UeNsIMH u3ydeHus ¢usuku. Pabowas mporpamma pgaer
pacripesienieHue y4eOHbIX 4acoB 0 pa3jiesiaM Kypca U MOCIeJ0BaTEIbHOCTh U3YUSHHS pa3ieioB GU3NKU
C Y4E€TOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Y4eOHOro Mpolecca, BO3PACTHBIX
0COOEHHOCTEH yJalmxcs, OnpeaesnseT Habop OMbITOB,

JIEMOHCTPUPYEMBIX YyYHTEJIEM B Kiacce, JaOOpaTOPHBIX M NPAKTUYECKUX pabOT, BBIMOIHAEMBIX
yUaluMHCs.

VYuebnuk «®Pusuka. 9 wmacc. Yuebuuxk» asrop A. B. Ileppmukun, E.M. TD'yrhuk, 4
0011e00pa30BaTeNbHBIX YUPEKIAEHUN, BXomsamuid B coctaB YMK mo ¢usuke mns 7-9 kmaccos,
pexoMeH10BaH MuHuctepcTBOoM obpazoBanus Poccuiickoit deneparu

[IxombHBIH KypCc (PUMKH— CHUCTEMOOOPA3YIOMMKA JIJIi €CTECTBEHHO-HAYYHBIX TPEIMETOB,
MOCKOJIbKY (PU3MUYECKUe 3aKOHBI, JISXKAIIHE B OCHOBE MHPO3JaHUS, SBIAIOTCS OCHOBOM COAEpIKaHUS
KypCcOB XUMHH, Ouosoruu, reorpadpuu U acTpoHOMHH. DU3MKa BOOPYKAET HIKOJIbHUKOB HAyYHBIM
METOOM TO3HAHUS, TO3BOJISIOINM MOJTY4aTh OOBEKTHBHbIE 3HAHUS 00 OKPY)KAIOLIEM MUPE.



B 9 xnacce MPOUCXOUT 3HAKOMCTBO C (I)I/I?)I/I‘IGCKI/IMI/I SABJICHUAMHA, MCTOJJOM HAYUYHOT'O ITO3HAHMU,
(hopMUpOBaHKME OCHOBHBIX (PM3UUYECKHUX MOHATUH, TIPHOOPETCHHE YMEHUM U3MEPATh (PU3UIECKHE
BEJIMYMHBI, IPOBOIUTH JJAOOPATOPHBIN SKCIIEPUMEHT I10 33/1aHHON CXeMe.

Hean nzyyenus
N3yuenne Gpu3uKy B OCHOBHOH IIIKOJIE HAIPABJICHO HA IOCTHKECHUE CISAYIOMNX LIEIeH:

* yceoenue 3nanuil 0 GyHIAMEHTAIBHBIX (PU3UYECKUX 3aKOHAX M MPHHIIMIAX, JISKAIINX B OCHOBE
COBPEMEHHOM (hM3MYECKON KapTUHBI MHpa; Han0o0JIee BAKHBIX OTKPBITHIX B 00J1aCTH (DU3UKH,
OKAa3aBILUX ONPEACISIONIee BIUSHIE HAa Pa3BUTHE TEXHUKU U TEXHOJIOTUH; METOaX HAYYHOTO
MO3HAHUS TIPUPOJIBI,

* 061a0eHue yMEeHUAMU TIPOBOIUTH HAOJFOICHNS, TUTAHUPOBATH U BBIIIOJIHATH SKCIIEPUMEHTHI,
BBIJIBUTATh THIIOTE3bI H CTPOUTH MOJICIIN, IPUMEHSTH TOTYYCHHBIC 3HAHUS 110 (PU3HKE IS
00BSICHEHUS pa3HOOOPA3HBIX (U3NYECKUX SBIICHUH M CBOWCTB BEIIECTB; MPAKTUIECKOTO
WCIIOJIb30BaHUs (PU3UUECKUX 3HAHUI; OIICHUBATh JOCTOBEPHOCTh €CTECTBEHHOHAYYHOM
nH(pOpMAIHH;

* pazeumue NO3HABATEIILHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B
nporecce MpUoOPETEHHSI 3HAHUHM U YMEHUH 10 (PHU3HKe C UCTIONIB30BaHIEM PA3IMYHBIX HCTOUHHKOB
nHpOpPMAIIMY U COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTUH;

* gocnumanue yOXKICHHOCTH B BO3MOKHOCTH TIO3HAHUS 3aKOHOB IPUPO/IBI; UCIIOTIB30BAHUS
JOCTIDKEHUH (DU3KMKH Ha OJ1aro pa3BUTHsI YEJIOBEUCCKON ITMBIITU3AIMH; HEOOXOIUMOCTH
COTPYZIHHUYECTBA B IMPOLIECCE COBMECTHOTO BBIIOJIHEHHS 3a/1a4, YBAKUTEIHHOTO OTHOIICHUS K
MHEHHIO ONIIOHEHTA MPU 00CYKICHUH TPOOJIEM €CTECTBEHHOHAYYHOTO CO/ICPIKaHuUs; TOTOBHOCTH K
MOpPaJIbHO-3THYECKON OLIEHKE MCIIOJIb30BAHMSI HAYYHBIX JOCTHKEHUH, YyBCTBA OTBETCTBEHHOCTH 32
3alIUTY OKPYIKAIOIICH CPEIbl;

*  UCNONb306aHUE NPUOOPEMEHHBIX 3HAHUI U YMeHUIl TS PEIICHUS TPAKTHUECKUX 33139
MIOBCETHEBHOM JKU3HU, oOecrieueH s 6€301MacHOCTH COOCTBEHHOM JKU3HU, PallMOHATIBHOTO
MIPUPOJIOTIONB30BAHMS U OXPaHBl OKPYKAIOIIEH CPEJIbI.



JocTuxenne nesieit padoueit nporpaMmsbl 1o Gpusnke odecneynBaeTcsi pemieHueM
cIeIyIOIIUX 3a1a4:
® 3HAKOMCTBO OOYYaroIIMXCS C METOJIOM HAYYHOT'O MMO3HAHUS U METO/IaMHU UCCIIEJOBaHUS OOBbEKTOB U
SIBIIGHUY TPUPO/IBL;
e npuobpereHre 0OYUAIOIIMMUCS 3HAHUH O MEXaHUYECKUX, TETIOBBIX, YJIEKTPOMArHUTHBIX U
KBAHTOBBIX SABJICHUAX, (1)I/ISI/I‘ICCKI/IX BCJIIMYMHAX, XapaKTCPU3YIOIINX 3TU ABJICHUS
e (opmupoBanue y o0yyaromuxcs yMeHH HaOI0AaTh PUPOIHBIC SIBICHUS U BBIMOIHITH OMBITHI,
nabopatopHbie pabOThI U HKCIIEPUMEHTAIbHbIE UCCIICOBAHUS C UCTIOIB30BAHUEM U3MEPUTEIbHBIX
puOOPOB, IMUPOKO MPUMEHSAEMBIX B TPAKTUYECKOHN JKU3HU;
e OBJaJieHUE O0YYAIOUUMUCS OOIICHAYUYHBIMH MMOHATUSMU: IPUPOJIHOE SIBICHUE, DMITUPUIECKU
YCTaHOBJICHHBIN (hakT, mpobiaema, TUnoTe3a, TCOPETHUECKUN BBIBOJI, PE3YJIbTAT SKCIIEPUMEHTAIbHOM
MIPOBEPKHU;
¢ [IOHMMaHHE 0O0YYAIOIIKUMHUCA OTINYMM HayYHBIX JAHHBIX OT HEMPOBEPEHHOM HH(OpMALINH,
LIEHHOCTHU HAYKH ISl YAOBIETBOPEHUS OBITOBBIX, TPOU3BOJICTBEHHBIX U KYJIBTYPHBIX TOTpEeOHOCTEH
YeJloBeKa.

Obwan xapakmepucmuka yuedHo20 npeomema
YueOuslif npeamer «Pu3nKa» B OCHOBHOM 00111€00pa30BaTeIbHON MIKOJIE OTHOCUTCS K YUCITY
00s13aTeNbHBIX U BXOAUT B DenepaibHbIi KOMIIOHEHT y4eOHOTO TUTaHa.
Ponb pusmnku B yueOHOM IU1aHE OMpEeNIeTCs CIEYIOIIUMUA OCHOBHBIMH MOJOXEHUSIMHU.
Bo-niepBbix, uzndeckas Hayka sBIsieTCsl (yHIAMEHTOM €CTECTBO3HAHMUS, COBPEMEHHOU
TEXHHUKHU ¥ COBPEMEHHBIX IMPOU3BOJICTBEHHBIX TEXHOJIOTUH, TOATOMY, U3y4asi Ha YpOKax (U3HKU
3aKOHOMEPHOCTH, 3aKOHBI ¥ IPHHIIUTIBL
e yyaluecs MoJydyaroT aJeKBaTHBIC MTPEICTaBICHUS O pealbHOM (PU3HMUECKOM MUPE;
® MPHUXOAAT K MOHUMAaHUIO B 00JIee TITyOOKOMY YCBOCHHUIO 3HAHHH O MPUPOTHBIX U TEXHOJIOTHYECKIX
npoleccax, H3y4yaeMbIX Ha ypokax OHoIoruu, pusnueckoi reorpaguu, XuMuM, TEXHOJIOTUY;

® HAaYMHAIOT Pa30UPATHCS B YCTPONUCTBE W MPUHITUIIE AEHCTBUS MHOTOUMCIEHHBIX TEXHUIECKUX
YCTPOKCTB, B TOM YHUCIIE, ITUPOKO UCTIOIB3YEMBIX B OBITY, U ydarcsi 0€30MacHOMY M OEpeKHOMY
MCIOJIb30BAHUIO TEXHUKH, COOJIIOZICHHUIO TPABUI TEXHUKH OE€30MAaCHOCTH U OXPaHbl TPy/a.
Bo-BTOpBIX, OCHOBY H3y4eHUs (PU3UKHU B IIKOJIE COCTABIISICT METO/ HAYYHOT'O ITO3HAHUS MUDA,
MIO9TOMY yUaIIHuecs:
® OCBaHMBAIOT HA MPAKTUKE SMIUPUUYECKHE U TEOPETUUECKHE METOAbI HAyYHOTO TIO3HAHUS, YTO
CIOCOOCTBYET MOBBIIICHUIO KaYeCTBAa METO/I0JIOTUYECKUX 3HAHUI;

® OCO3HAIOT 3HAYCHUE MAaTEMATUIECKUX 3HAHUN M YYaTCsl MPUMEHSTh X TPU PEIICHUH ITUPOKOTO
Kpyra npo6iieM, B TOM YHUCIIe, pa3HOOOpa3HbIX (PU3MUECKUX 33/1aY;

® TPUMEHSAIOT METO]I HAYYHOTO MO3HAHUS NIPU BBIOJTHEHUN CAMOCTOSTENbHBIX YU€OHBIX U
BHEY4YEOHBIX HCCIEIOBAHUI U MPOEKTHBIX PadoT.

B-TpeThux, npu u3y4eHnu GU3UKHU yJaluecs cucreMaTuyeck paboTaroT ¢ uHpopMaliei B
BUjie 0a3bl (PaKTUIECKUX JAHHBIX, OTHOCSIINXCS K U3ydaeMOH TPYIITe SBICHUH U 00BEKTOB. DTa
uH(popMalus, MpeICTaBIeHHas BO BCEX CYIIECTBYIOIIMX B HACTOSIEE BPEMs 3HAKOBBIX CUCTEMAX,
KJaccupuuupyercs, 0000111aeTcss 1 CUCTEMaTU3UPYETCs, TO €CTh MPeoOpa3yeTcs yJaluMHCs B
3HaHue. Tak OHU OCBAaMBAIOT METO/bI CAMOCTOATEIBHOTO MOJIyUEHHsI 3HaHUSI.

B-ueTBepThIX, B poliecce n3ydeHus (PU3UKH ydaluecsi OCBaMBAIOT BCE OCHOBHEIC
MBICJIMTENbHbIE ONEpaIlH, JISKAIHE B OCHOBE IT03HABATEIbHOM 1€ TEILHOCTH.

B-nsaThIX, HCTOpUYECKHE acTIeKThI (PH3UKH MO3BOJISTIOT YYAIMMCSI 0CO3HATh MHOTOTPaHHOCTh
BIMSIHUA (PU3NYECKON HayKH U ee ujel Ha pa3BUTHE LUBUIM3ALINY.

Taxum oOpa3oM, npenogaBanue GU3UKUA B OCHOBHOM IIKOJIE MTO3BOJISET HE TOJIBKO PEaNn30BaTh
TpeOOBaHUS K YPOBHIO MOATOTOBKU YJAITUXCSl B IPEAMETHON 00JIACTH, HO ¥ B IMYHOCTHOU U
MeTarpeaMETHON 00macTsx, kak 3To npeaycmorpeHo @I'OC ocHoBHOTO 00111eT0 00pa30BaHUS.
@opMbI M METObI OPTraHU3ALUH Y4eOHOI 1eSITeJIbHOCTH YYallMXcs B Mpouecce 00y4eHusl.

OcHoBHOM (popMoii opraHu3auy yaeOHOTO IIpoliecca SBISIETCS KJIaCCHO-YpOUYHas cuctema. B
Ka4yecTBE JIOMOJIHUTENBHBIX ()OPM OpraHU3aluu 00pa30BaTEIbHOIO MPOLIECCA UCTIONb3YETCs
CUCTEeMa KOHCYJbTAIMOHHOMN MOJICPKKHU, MHIUBUYaIbHBIX 3aHATHI, CAMOCTOsTEIbHAs paboTa
y4aIluxcs ¢ UCIOJIb30BaHUEM COBPEMEHHBIX MH(POPMAITMOHHBIX TEXHOJIOTUH.



Opranu3anusi CONPOBOXKIACHUS yYaIIMXCsl HAIIPABJICHA HA: CO3/IaHKE ONTUMAJIbHBIX YCIOBUM
00yueHUs1; UCKITIOYEHHE MICUXOTPaBMHUPYIOMIKX (HaKTOPOB; COXPaHEHHUE MICUXO0COMATUYECKOTO
COCTOSIHMSI 3[TOPOBbSI YUAIIUXCS; PA3BUTHE MOJIOKUTEIIbHOM MOTUBALIUUA K OCBOCHHUIO MPOrPAMMBI;
pa3BUTHE UHAUBUAYAILHOCTH U OJIAPEHHOCTH KaXKJI0T0 peOeHKa.

Buowt yueonoii deamenvnocmu npu uzyuenuu puzuku
| - BUIBI AESTENHHOCTH CO CIOBECHOM (3HAKOBOI) OCHOBOIA:

e Cnymanue 0ObSICHEHUN YIUTEIS.

e (ChymaHue ¥ aHajau3 BBICTYIUIEHUH OJTHOKJIACCHUKOB.

e CawmocrosTensHasi paboTa ¢ y4eOHUKOM.

e Pabora ¢ Hay4HO-TIOMYJISIPHOM JIUTEPATypPOM.

e  Ot0op U cpaBHEHHUE MaTepHalla IO HECKOJIbKUM HCTOUHHUKAM.

e Hanmcanue pedepaToB U TOKJIAI0B.

e Peuienue TEKCTOBBIX KOJIMUYECTBEHHBIX U KAUECTBEHHBIX 33/1a4.

e  BpInoJHEHHE 3a1aHUI 0 Pa3rPAHUYECHUIO TIOHITHH.

e Cucremarusauus yueOHOro Marepuaia.

Il - BuaBI 1€ATETLHOCTH HA OCHOBE BOCIIPHSTHS 3JIEMEHTOB JICHCTBUTEIHLHOCTH:

Habmronenue 3a neMoHCTpalUsIMu yUUTES.

[TpocMoTp yueOHBIX (HIBMOB U IPE3CHTAIHIA.

Amnanu3 rpaduKoB, TabJIHII, CXEM.

OO0bsicHeHHEe Ha0II01aeMbIX SBJICHUM.

N3yueHue yctpoiicTBa puOOPOB IO MOAEIISAM U UEpTEkKaM.
AHanu3 npoOJEeMHBIX CUTYalUi.

Il - BUIBI 1€ATETHHOCTH C MPAKTUYECKOM (OMBITHOW) OCHOBOM:

+ PaGota c OMOPHBIMH CXEMaMH.

* Pemenue ¢puznueckux 3agay.

+ PaGora c pa3naTouHbIM MaTepUAIOM.
* N3mepeHue BeIU4YrH.

* IlocraHoBKa OMBITOB JIsl IEMOHCTPALMH KJIaccy.
* IlocraHoBKa ()pOHTANTBHBIX OIBITOB.
* BrinonHeHne GpoHTAIBHBIX J1a00PaTOPHBIX padoT.

®opMbl aTTECTALMHU HIKOJIbHUKOB.

ATTecTanys HIKOJIbHUKOB, TPOBOJMMAs B CHCTEME, MTO3BOJISIET, HAPAAY C (POPMUPYIOIIUM
KOHTPOJIEM MIPEIMETHBIX 3HAHHA, TIPOBOJUTH MOHUTOPHHT YHHBEPCATLHBIX M MTPEIMETHBIX YICOHBIX
JNEUCTBUM.

1. TIpomexxyrouHnas ((popMupyromas) aTTecTanus:

e camocTosTeNbHbIE paboTHI (10 10 MUHYT);

e jnaboparopHo-nipakTHyeckue padotsl (0T 20 10 40 MUHYT);

e (ponTtanpHbie ONBITH (10 10 MUHYT);

® MAarHOCTHMYECKOE TECTUPOBAHUE (OCTATOUYHbIE 3HAHUS 10 TEME, YCBOCHHE TEKYILEro y4eOHOT0o

MaTepuasa, COIyTCTBYIOLIEE TOBTOPEHUE) — 5 ... 15 MUHYT.

2. Urorosas (koHCTaTHpYIOIast) aTTECTAIIM:

® KOHTpPOJBHBIE paboTHI (40 MUHYT);
XapakTepHble 0COOCHHOCTH KOHTPOJIBHO-U3MEPHUTENbHBIX MaTepraiioB (KMM) st koHCTaTUpYIOIIEH
aTTeCTallUu:

e KHM cocTaBnsitoTcsi Ha OCHOBE KOIU(pUKATOPa;

e KHM cocTaBiagroTcst B COOTBETCTBHE ¢ 000OIIEHHBIM IIJIaHOM;



® KOJHMYCCTBO 38.I[3HPII>1 B OGOGIJ.IGHHOM I1aHe OMpPEACIIACTCA NPOAOJIKUTCIIBHOCTBIO

KOHTpOJIBHOﬁ paGOTBI 1 BPpEMCHCM, OTBOJJUMBIM Ha BBIITOJIHCHUEC OJJHOI'0 3alaHUA JAHHOT'O

THUIIA U YPOBHS CIOKHOCTH 10 HOpMatuBam ['NA;

® TEMaTHKa SaHaHI/Iﬁ OXBAaTbIBACT IIOJTHOC COACPKAHNE U3YYCHHOI'O y‘IC6HOFO Marcpurajia u

COACPIKUT JICMCHTBI OCTATOYHBIX 3HaHI/II>'I;

ctpykrypa KM konupyer CTpyKTypy KOHTPOJIbHO-U3MEPUTEILHBIX MaTepuanoB ['NA

HNudopmanus o kojimyecTBe y4eOHbIX YACOB

®denepanbHbIi 0a3UCHBIN YU4EOHBIN IJIaH ISl 00pa30BaTENbHBIX YUpEeXKIeHHH Poccuiickoit
denepanuu OTBOAUT 68 YACOB B TOJ TSI 00sI3aTEIBLHOTO U3yueHus: GU3HUKH B 9 Kiacce, U3 pacuera 2
y4eOHBIX yaca B HeJeno. B nensax ycnemHo# caaun ygamumucs I’ MA nporpamMma moaudunmpoBana
10 KOJIMYECTBY YacoB U paccunTana Ha 102 yaca, o 3 yaca B Hezemnto. KonnuecTBo yueOHBIX HEENb

B 9 kyacce cocrapisieT 34. Ha pemenue 3ama4 orBeieHO 700aBOYHO 18 4yacoB Ha TOBTOPEHUE

MPOIIGHHBIX TEM 3a Kypc 7-8 kiacca.

KonndecTBo MIaHOBBIX KOHTPOJIBHBIX padoT 7
KonuyecTBOo mi1aHOBBIX J1AOOPATOPHBIX padOT 9

Y4yeOHo-TEeMaTHYECKHI IJIAH 9 KiIace

B Tom B Tom
qucJIe quciae
Ne ni/n HaumeHnoBanue pasuena Bcero yacos ’ ’
KOHTp. | J1a0. pad
pao.
| 3aKOHBI B3AaNMOJIEHCTBUS U ABVKEHUS 34 4 2
TEN
" MexaHndecKne KOJIeOaHusI ¥ BOJIHBI. 11 1 1
3BYK
11 DNEeKTPOMarHuTHOE ToJie 18 1 2
CTtpoeHne aToMa M aTOMHOTO sipa. 4
IV P P 15 1
ATOMHAas1 SHEPTUs
V CrtpoeHue u 3BoJIONUS BeeneHHOM. 6
1(TecT mo
VI O6o061maroniee MOBTOpPEHKE 18 dopme
orjd)
HToro 102 7+1 9




Conep:kanue y4eOHOr0 nmpeamera, Kypca

9 Knacc (102 yacos, 3 uaca B Hegeno)

3aKOHbI ABUXKEHUA U B3aumogeincTeua Ten (34 yacos)

Marepuanbnas Touka. Cucrema orcuera. [lepemenienne. CKOpocTh NPSIMOJIMHEHHOTO
paBHOMEpHOTO ABMKeHUs. [IpsimoinHeitHOe paBHOYCKOPEHHOE JBUYKEHHE: MTHOBEHHASI CKOPOCT,
yCKOpeHue, nepemernienue. ['paguku 3aBUCUMOCTH KHHEMATUYECKUX BEIMYMH OT BPEMEHU IpU
PaBHOMEPHOM M PaBHOYCKOPEHHOM JABMKEHUH. OTHOCUTENBHOCTh MEXaHUYECKOTO JIBHKCHHUSI.
WNuepunansueie cuctemsl otcyeta. [lepBriii, BTopoii u Tpetuit 3akonbl HetoToHa. CBOOOHOE NTaZieHHE.
3akoH BceMUPHOTO TsAroTeHus. MickyccTBeHHbIe ciyTHUKHU 3emiid. Mimynbe. 3aKoH COXpaHEeHHS
uMmIynsca. PakeTsl.

JdemMoHcTpanuu.

PaBHOMepHOE npsMonuHeliHoe 1BukeHue. OTHOCUTENIBHOCTD ABUKEHUS. PaBHOYCKOpEeHHOE
neuxenue. CBoboiHoe najzeHue ten B Tpyoke HproTona. Hanpasienue ckopocTu npy paBHOMEPHOM
JBUKEHHMHM 10 OKpYKHOCTH. Bropoit 3akoH Herotona. Tperuit 3akon HetoTona. HeBecomocTs. 3akoH
COXpaHEHUs NMITyJIbCca. PeakTHBHOE IBHIKEHNE.

JlabopaTopHbie padoThbI:

1.UccnenoBanue paBHOYCKOPEHHOTO JBUKEHHSI Tela 0€3 HayallbHOM CKOPOCTH.
2.UccaenoBanue cBOOOMHOTO ITaACHUS.

XapakmepucmuKa 0CHOBHbIX 8UG08 OesimesibHOCMU yYeHUKa (Ha yposHe y4yebHbix delicmauli):



PaccuntsiBaTh IyTh U CKOPOCTH T€JIa IPU PABHOMEPHOM MPSIMOJIMHENHOM JIBUKEHUU.
[IpeacraBisaTs pe3yabTaThl U3MEPEHU U BHIYUCIICHUH B BUE TabmuIl U TpadukoB. OnpeaensTs MyTh,
MPOI/ICHHBIN 32 TaHHBIN IPOMEXYTOK BPEMEHH, U CKOPOCTH TeJla 1Mo rpauKy 3aBUCUMOCTH ITYTH
PAaBHOMEPHOTO ABMKEHUS OT BpEeMEHH. PacCUUThIBATH ITyTh U CKOPOCTH IPU PAaBHOYCKOPEHHOM
MPSIMOJIMHENHOM JABM)KEHUH Tella. BIUNCIATh YCKOPEHHE TeNa, CHIIbI, IEHCTBYIOIIEH Ha TEJI0, WIH
Macchl Ha OCHOBE BTOpOro 3akoHa HeroToHa. MI3MepsATh CUilbl B3aUMOAECHCTBUS ABYX TeJ. Bpruncisars
CHIIy BCEMUPHOTO TroteHus. Haxoxaenne npuMepoB HHEPIUAIBHBIX U HEMHEPLUAIBHBIX CUCTEM
orcuera. Pemenue 3a1a4 Ha IMHAMUKY PaBHOYCKOPEHHOT'O JBUYKEHUS Teja M0 BEPTUKAIN

Mexann4yeckue Koje0aHusl M BOJIHBIL. 3BYK. (114acoB)

KonebGarenbnoe paBmxkenue. Konebanus rpy3a Ha mnpyxkuHe. CBoOOIHBIE KoJieOaHUS.
KonebarenpHas cuctema. MasTHUK. AMIUIMTY/IA, IEPUOJI, YACTOTA KOJIeOaHUH.
[IpeBpareHus 3Heprun Mpu KojedaTeIbHOM ABMKCHUU. 3aTyXalolue KojeOanus. BeIHyKICHHBIE
koseOanus. PacpocTpanenue konebanuii B ynpyrux cpeaax. [lonepeunsie u mpoAoabHbIE BOJIHBI.
CBs13b JJIMHBI BOJIHBI CO CKOPOCTBIO €€ paCIPOCTPAHEHUS U IEPUOIOM (YaCTOTOI ). 3BYKOBBIE BOJIHBI.
CkopocTb 3ByKa. BbicoTa u TpOMKOCTB 3BYyKa. IXO.
JdemoHcTpanmu.

Mexannueckue kosnebanus. Mexanndueckue BOJHBI. 3BYKOBBIE KoJieOaHus. Y CIIOBHS
pacnpocTpaHeHUs 3BYKa.
JlaGoparopHas pabora:
1.UccnenoBanue 3aBUCMMOCTH TIEPUOJA U YaCTOTHI CBOOOIHBIX KOJIEOaHUN HUTSIHOTO MasiTHUKA OT €ro
JUTHBI.
Xapaxmepucmuka 0CHOBHbIX 8U008 0esIMENbHOCIU YUeHUKA (HA YPOBHe Y4eOHbIX Oelicmaull):
N3mepsaTs amMmmnTyy, nepuoay, 4acToTy KoseOanul. BeauciasTe mpeBpalieHue SHEPTUH pu
KoJe0aTeTbHOM JABM)KCHUU. BBIUNCIISATH SHEpruio KoieOaHus Tpy3a Ha MpYyKUHE. BBIUUCIATE CBA3B
JUIMHBI BOJIHBI CO CKOPOCTBIO €€ paclpOCTPAHEHUs U EPUOAOM (4acToToil). OOBICHATH MpoLecc
KojebOanuit MmasTHUKA. MccaenoBaTs 3aBUCHUMOCTb NEPUO/Ia KOJIeOaHU MasgTHUKA OT €r0 JUIMHBI U
aAMIUTUTY/IbI KOJIEOaHU. BRIYUCIISTE IJTMHY BOJIHBI M CKOPOCTh PACIPOCTPAHEHHUS 3BYKOBBIX BOJIH.

DyiekTpOMarHuTHoe noJie (18 yacon)

OpaHOpOoHOE U HEOJTHOPOIHOE MarHUTHOE noJie. HarpaBieHre Toka v HarpaBjIeHHEe JUHUH ero
MarauTHoro noss. IlpaBuno Oypasurka. O6HapyxeHne MarHuTHoro nosi. [IpaBuio neBoit pyku.
Wuaykuust MarHuTHOTO 1oJi1. MaruuTHeI notok. OneliTel Mapanes. DIeKTpPOMarHUTHAS HHIYKIIMSL.
Hamnpasnenue nnaykuuonHoro toka. [Ipasuiio Jlenna. SIsnenue camonnaykuuul eneparop
nepeMeHHoro Toka. [Ipeobpa3oBanus SHEPTUM B 3JEKTPOreHepaTopax. DKOJIOTHUECKHE TPOOIEMBI,
CBSI3aHHBIE C TEIUIOBBIMH U THAPOIIEKTPOCTAHIIUAMU. DJIEKTPOMATHUTHOE N0JI€. DIIEKTPOMAarHUTHBIE
BOJTHBEL. CKOPOCTh pacpoOCTpaHEHUs AIEKTPOMAarHuTHEIX BoiH. Konpencarop. KonebaTenpHbIi
KOHTYp. [IpuHIMIIBI painoCBs31 U TENEBUAEHUS. DIIEKTPOMAarHuTHas npupoza csera. llornomenue n
HCITyCKaHHE cBeTa aroMaMu. [IponcxoxaeHue JIMHeNYaThIX CIIEKTPOB.

JdemoHcTpaumu.

Y CTpolcTBO KOHIEHCATOpA. DHEPTHS 3apSHKEHHOTO KOHASHCATOpa. DJIEKTPOMArHUTHAS
naaykuust. [pasuno Jlenna. Camonnaykius. [lonydeHne nepeMeHHOrO TOKa IpU BPALLlEHUU BUTKA B
MAarHUTHOM TI0JI€. Y CTPOMCTBO T€HEPATOPA MOCTOSHHOTO TOKA. Y CTPOMCTBO I'€HEpaTOpa MEPEMEHHOTO
TOKa. Y CcTporcTBO TpaHcopmaropa. [lepenayua snexkTpudeckoit 3Hepruu. JIeKTPOMAarHUTHbIE
koseOanus. CBOMCTBA 3JIEKTPOMAarHUTHHIX BOJIH. [IpunHnumn aeiicteust MukpodoHa u
rpoMkoroBoputens. [Ipunuuns! paguocsssu. Jucnepcus 6enoro ceta. [lomyuenue 6enoro ceera npu
CJIOKEHUU CBETA Pa3HbIX LIBETOB.



JlabopaTopnasi paGora:
1.M3ydenue siBIEHUS 3JIEKTPOMArHUTHON MHAYKIIUH.
2.M3y4eHune CIUIOMIHOTO U JIMHEHYATOr0 CIIEKTPOB UCITyCKAHMUSI.
XapakmepucmuKa 0CHOBHbIX 8UO08 0esAmesnbHOCMU y4eHUKa (Ha yposHe yyebHeix Oelicmeuli):

OKCHepUMEHTAJILHO U3y4yaTh YCTPONCTBO KOHJAeHcaTopa. M3yuars npasuiio JleHua.
OKCIepUMEHTAIIBHO U3y4aTh SBJICHHUE JIEKTPOMarHuTHON HHAYKLIU. OGHapyKUBaTh JelicTBUE
MAarauMTHOIO I10JIA Ha ITPOBOJHUK C TOKOM. O6Hapy)KI/IBaTL MAarHuTHOC BSaI/IMOHGfICTBI/Ie TOKOB.
[Tomyyenue 6ex0ro cBeTa Ipu CIOKEHUH CBETa Pa3HbIX LIBETOB.

Ctpoenue aToma u aToOMHOr0 siipa (15 yacos)

PannoakTMBHOCTB KaK CBHUJIETENIBCTBO CIIOKHOTO CTPOCHHS aTOMOB. AJibda-, 6eTa- 1 raMma-
usnyuenus. OnbiTel Pesepdopna. Anepuas monens aroma. PagnoakTHBHBIC IPEBPAIICHHS] ATOMHBIX
snep. [IporonHo-HENTpOHHAs! MOAEIB Apa. 3apsSA0BOE U MacCOBOE YHCIa. SIIepHbIe peakluu.
Henenne u cunres sigep. CoxpaHeHUE 3aps0BOTO M MACCOBOTO YMCEN MPHU SIEPHBIX PEaKIUSIX.

JleMoOHCTpaL U
Mopuens onbita Pesepdopna. Habnronenne Tpekos yacTuil B kKamepe Bunbcona. Y cTpoiicTBO 1
JeCTBHE CYETUYNKA HOHU3UPYIOUINX YACTHII.
JlaGoparopHbie padoThbI:
1.3y4yeHue TpeKkoB 3aps>KEHHBIX YaCTHUI] IO TOTOBBIM (hoTorpadusim.
2.MI3MepeHne eCTECTBEHHOTO PaTUaIllHOHHOTO (OHA.
3. Uzyuenue nenenus siaep ypana rno ¢ororpadusM TPEKOB.
4.0nenka nepuoja rnojgypacrajga HaxoJIuxcsl B BO3/IyXe MPOJAYKTOB pacnaja pajgoHa.
XapakmepucmuKa 0CHOBHbIX 8UG08 OessmesibHOCMU yYeHUKa (Ha yposHe y4yebHbIx

Oeticmeuti):HabmogaTe TMHeNHYaThle CIEKTPhl u3aydeHus. Habmonars Tpeku anbda-dacTull B Kamepe
Bunbcona. Beraucnsate neekt Mace M SHEpTHIO CBsI3M aTOMOB. HaxouTh epuo1 momypacnaia
pasmoaKTUBHOTO 3eMeHTa. OOcykaaTh NpoOaeMbl BIUSHUS PallOAKTUBHBIX U3JIy4€HUH Ha )KUBbIE
OpTaHU3MBI.

Ctpoenue u 3Bow0nusA Beesiennoii (6 yacon)

Cocras crpoenue u npoucxoxjaenue ConnedHoi cucreMsl. [InaneT 3emHoi rpynmnsl. bosnbiue
m1a”eTsl CoHeyHOH cucTeMbl. CTpOEHME U3JTydEHUE U DBONIONMS 3B€311. CTpOEHUE U IBOJIFOLIMS
Bcenennori.

IToBTOpenue (18 yacos)

MepeueHb yue6HO-METOAMUYECKOr0 U MaTepuanbHO-TEXHUUYECKOoro obecneueHuns
ob6pasoBaTenbHOro npouecca

Jlns 00ydeHust yqanxcs OCHOBHOM IIKOJIbI B COOTBETCTBUM ¢ TpeOoBaHusIMHU DenepanbHOro
rOCyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAAPTa HEOOX0AMMa peanu3alus 1esTeIbHOCTHOTO
noaxoja. JlesTenbHOCTHBIN MOIX0/] TpeOYyeT MOCTOSIHHON OMOpHI Mpoliecca 00ydeHus GU3NKu Ha
JIEMOHCTPAIIMOHHBIN YKCIIEPUMEHT, IPAKTUUYECKUE 3aHATHUS U TAOOPATOPHBIE OMBITHI, BHITOIHIEMBIE
yaamumucs. Kabuner Gpu3nku oCHAIICH KOMIUIEKTOM JIEMOHCTPAIMOHHOTO M JTA0OPaTOPHOTO
000py0BaHUs 1O (PU3UKE JUIsI OCHOBHOM IMIKOJIbI. OCHalIeHHE B OOMIbIIEH YacTH COOTBETCTBYET
[Tepeunto obopymoBanus kKabrHETa GU3UKH U BKIFOYACT PA3TUYHBIC THUIIBI CPEJICTB 00YUCHUSI.
Bosbinyio yacTh 000py0BaHMS COCTABISIIOT YU€OHO-TIPAaKTHUECKOe U yueOHO-1abopaTopHoe
o0opynoBaHue, B TOM YKCJIe KOMIUIEKT HATypallbHbIX 00BEKTOB, MOJIENIN, TPUOOPHI U HHCTPYMEHTHI
JUTSL IPOBEICHUST IEMOHCTPAlUi ¥ MPAKTUYECKUX 3aHITHIA, JEMOHCTPALIMOHHBIC TaOIUIIBI, BUECO,
MeZfa OCHaIlleHHE.

B KOMIIIEKT BXOJAT: KOMIBIOTED, MYJIbTUMEINA IPOEKTOP, KOJUIEKLIUS MEANA-PECYPCOB,
BbIXOJ B IHTEpHET.



YyeOHo-MeToANYEeCKN KOMILIEKT BKJII0OYaeT B ce0f:

YyebHas nporpamma:

1.ITporpamma ocHOBHOTO 0011IeTO 00pazoBanus. dusuka:7-9 knaccel. — A. B. Ilepoimkun, E. M.
I'ytauk -M. [dpoda. -2015

Y4eOHUKH:
®dusnka-9 k. Yueonuk /A. B. [lepoimkun- 4 -e uzn., crepeorun.-M.: JIpoda, 2017.



000 oBaHye KaouHeTa du3NKn., Heo0X0ANMOE LIS PEeATN3ANNN PA00Yeli IPOrpaMMbI

CpepctBa 06yyeHus.

HaumeHoBaHue Kon-Bo,
IIT.
ITEYATHBIE ITOCOBUA
1 Tabmuma «lllkana 371eKTPOMarHUTHBIX W3TTYUSHHID) 1
2 Tabmumna «Mexaynapoanas cuctema eauautl (CH)» 1
3 Tabnuna «[IpuctaBku ¥ MHOKHUTEIH €AUHUL (PU3NICCKUX BEIUIHHY 1
4 Tabnumna «OyHmaMeHTaIbHBIE (HU3HMUECKUE TIOCTOSHHBIE 1
5 Kommuiekt tabmut mo gusuke 1
6 KommexT MeToandeckux peKoMeH 1Al 2
SJIEKTPOHHBIE [TOCOBUA
7 KoMmiekT 3mekTpoHHBIX TOCOOHiA IO (PU3HKE 1
8 KoMIUTEeKT UCKOB C BUACO3AMICIMH JEMOHCTPAIMOHHBIX OITBITOB 1
OBOPYJIOBAHUE OBIIEI'O HASHAYEHHM A
9 KommnexT anexkrpocHa0keHus 1
10 TepMoMeTp 3TeKTPOHHBIN 1
12 CTONn-1IoIbEMHUK 1
OBOPYJIOBAHUE JUUTS1 IEMOHCTPALINI
13 Bapomertp - anepounn 1
14 Banna BonHOBas 1
15 Benepko Apxumena 1
16 BBICOKOBONBTHBIN NCTOYHHUK HAMIPSHKEHUS 1
17 l'urpomerp BUT-1 1
18 XKenob I'anunes 1
19 HcTovuHMK TOCTOSTHHOTO 1 TIEPEMEHHOT0 HamnpshkeHus: B-24 1
20 KamepToHBI Ha pe30HUPYIOMINX SIIITUKAX 1
21 Komruiekt i1t 1eMOHCTpaIuid 10 JIEKTPOCTATUKE 1
22 MarzaeOyprekue mosynapus 1
23 MaHoMeTp KUAKOCTHON 1
24 MammmHa snekTpudeckas oopatumast (IBUTaTenb-TeHepaTop) 1
25 Ha6op nemoncTpannonssiii "I'eomerpuyaeckas ontuka' 1
26 Habop kanumuisipos 1
27 Hacoc BakyyMHBIN 311€KTpUUECKUI 1
28 [TnuTKa 37eKTprUecKast MaoradbapuTHast 1
29 [Tpubop «TpyOka a1t AeMOHCTpaUK KOHBEKIIUH B )KUAKOCTID 1
30 [Ipubop a1 AEMOHCTPAIMK JaBICHUS B )KHIKOCTH 1
31 [TpuGop i IeMOHCTpaMK 3aBUCUMOCTH COTIPOTHUBIICHHUS METAJIa OT TEMIIEPATyPhI 1
32 [Tpubop s nemoHcTpanuu npasuia Jlenna 1
33 [TpuGop a1t IEeMOHCTpaKH TEIIONPOBOIHOCTH 1
34 [Tpubop 11 M3ydeHus miaBaHus Tel 1
35 [Tpubop s HaOMIOACHNST pABHOMEPHOTO IBHKCHUS) 1
36 CrTpenkn MarHUTHBIE Ha TTOCTaBKax 1




37 TennonpuemHuk (mapa) 1
38 TpancdopmaTop yHUBEpCaNbHBINA YIeOHBIT 1
39 TpyOka HeroTona yHuBepcaipHast 1
40 TpyOka ¢ qByMs JIEKTpOIaMHU 1
41 YCTpoMCTBO TS 3aIUCH KOJIeOaHU MasTHUKA 1
42 Hunmuaap ¢ oTmamaomuM JHOM 1
43 HnnuHIpE CBHHIIOBBIE CO CTPYTOM 1
44 [Tap mast B3BEIIMBAaHUSA BO3yXa 1
45 [ap ITackans 1
OBOPYIOBAHMUE IJI1 ®POHTAJIBHBIX JIABOPATOPHBIX
PABOT
46 JlaGopaTopHBbIii KOMIUIEKT 110 MEXaHUKE 12
47 JlaGopaTopHBIii KOMIUIEKT 10 MOJICKYJISIPHOU (PU3MKE U TEPMOJUHAMUKE 12
48 JIabopaTopHBIif KOMIUIEKT TIO JIEKTPOTNHAMUKE 12
49 JlabopaTopHBIf KOMIUIEKT IO OTITHKE 12
50 JlaGopaTopHbIl KOMIUIEKT 110 KBAHTOBBIM SBJICHHSIM 12
51 Ha6op mo snektponusy 12
52 JlabopaTopHBIN KOMIUIEKT TI0 AJICKTPOCTATHKE 1
53 PaguokoHcTpyKTOP 1
54 Mopenb 3IeKTpOoIBUTATEIIS 1
55 Becr1 yueOHbIC Tab0paTOpHBIE 3JIEKTPOHHBIE 1
56 CekyHaoMep 3IEKTPOHHBII 1
57 [Tpubop U1 M3ydeHns 3aBUCHMOCTH CONPOTHUBIICHUS] METAJZIOB OT TEMIIEPaTyphl 1
58 [MTpubop [uis uccnenoBaHus 3aBUCUMOCTH COTIPOTUBIICHHUS TTOTYIPOBOTHHKOB OT 1
TeMIepaTypsl
59 [TpuGop 1uist MccnenoBaHus 3aBUCHMOCTH CONPOTUBIICHUS TPOBOTHUKOB OT JIJIHBL, 1
CeueHHs U MaTepuaa
60 [Ipubop a1 Ucciea0BaHus 3BYKOBBIX BOJIH 1
61 Habop ans nzyuenus 3akona boitnsg-Mapuorra ¢ MaHOMETpOM 1
62 Tpubomerp nabopatopHbIi 1




TpeGoBaHusl K yPOBHIO NOATOTOBKH BBINYCKHUKOB, 00y4alOIIUXCH M0 JAHHON porpamme:

MexaHu4yeckue asaeHusa

BbinycKHUK HayvYumcsa:

*pacCIiO3HABATb MCXAHUYCCKUC SBJICHUA U OOBSICHIThL Ha OCHOBE HMEIOIIUXCS 3HAHWII OCHOBHEIC
CBOMCTBA WIIH YCIOBUA  TPOTEKAHUSA  OTHUX SIBIICHHI: pPaBHOMEPHOE W  PABHOYCKOPCHHOC
pr[MOJ’IHHCﬁHOC JBHXKCHUCE, CBO6OI[HOC nmaacHue TEJI, HEBECOMOCTb, PABHOMEPHOC IBMIXXCHUE I10
OKPYXHOCTHU, UHEpLU, BSaHMOHeﬁCTBHC TCJI, Iepeaadya JaBJICHHUA TBépI[BIMI/I TCJI1aMU, XUJIKOCTAMU U
razamm, aTMOC(i)epHOG JAaBJICHUEC, IJIaBaHUEC TCJI, pPaBHOBECUC TBépI[I)IX TCII, KoJsiebaTeIbHOE JABHKCHHC,
PE30HAHC, BOJIHOBOC JIBUIKCHHC,

*OIUCHIBATh U3YUYEHHBIE CBOMCTBA TEJI U MEXaHUUECKHUE SBJICHUSI, UCTIOJIB3Ys (PU3NUECKHE BEIMUUHBIL:
IIyTh, CKOPOCTh, YCKOPEHHE, MAacca TeNa, INIOTHOCTh BELIECTBA, CUIIA, JABICHHUE, UMITYJIbC TEIIA,
KMHETHYECKasi SHEprusl, MOTEHIMaIbHAas SHEpIUs, MeXaHu4yeckas paboTa, MeXaHHUYeCcKasi MOILIHOCTb,
KIIJI mpocToro MmexaHu3ma, CHiia TpEHHsI, aMILIATYa, IIEPHO U 4acTOTa KoJeOaHM, JITMHA BOJIHBI U
CKOpOCTh €€ PACIPOCTPaHEHHUS; IPU ONMCAHUU IPABUIIBHO TPAKTOBATh (PU3MUECKHM CMBICI
WCTIOJIB3YEMBIX BEJTMYNH, UX 0003HAUYCHUS U €AMHUIBI U3MEPEHUS, HAXOIUTh (POPMYJIBI, CBA3BIBAIOIINE
JTAHHYIO (PU3MUECKYI0 BEIMUUHY C IPYTHMH BEJIMUYUHAMY;

*aHAJIM3UPOBATh CBOWCTBA TeJ, MEXaHUUYECKUE SBJICHMUS U IPOLECCHI, MCHONb3Ys (U3NYECKUE

3aKOHBI U IPUHLIMIIBL: 3aKOH COXPAHEHMS SHEPTHUHU, 3aKOH BCEMUPHOT'O TATOTEHMSI, PABHOAEHCTBYIOIIAS
cuia, |, II u III 3akonsl HeloTOHA, 3aKOH COXpaHEHHUs UMITyNbca, 3akoH ['yka, 3akon [lackans, 3akoH
Apxumena; IMpH 3TOM pa3IUyaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHa M €ro MaTreMaTHYecKoe
BBIPA)KCHHUE;

*pa3nuyaTh OCHOBHBIE NpPHU3HAKKM HM3YUYEHHBIX (U3MUECKUX MOJeNel: MaTepuajgbHas TOUKa,
MHEepLHaIbHas CUCTEMA OTCUCTA;

epeliaTh 3a/1a4u, UCTIONb3ys (PU3NUeCKe 3aKOHbI (3aKOH COXPAHEHHS SHEPTUHU, 3aKOH BCEMUPHOTO
TATOTeHMs], npuHIMN cyneprno3uiuu cui, |, I u 11l 3akonsr HploTOHA, 3aKOH COXpaHEHHs UMITYIbCa,
3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) u (opMyibl, CBA3bIBAIOUIME (U3NYECKUE BEINYMHBI
(myTh, CKOpPOCTH, YCKOpEHHE, Macca Tela, IUIOTHOCTh BEIECTBA, CHUJIA, JaBJIEHUE, MUMIYIbC Teja,
KMHETUYECKasi SHeprus, MOTeHIMAJIbHAs dHEprus, MexaHudeckas padoTa, MeXaHU4ecKas: MOIIHOCTb,
KIIJ] mpocToro mexaHu3Mma, cujla TPEHHUS CKOJIbKEHUS, aMIUTUTY/a, NEPHOJl U YacToTa KojeOaHuH,
JUIMHA BOJIHBI M CKOpPOCTb €€ DPAclpOCTpPaHEHMs): Ha OCHOBE aHAJIM3a YCJIOBUS 33/1a4d BBIICIATH
(bu3uYecKre BEMMYUHBI  (DOPMYITBI, HEOOXOAMMBIE SIS €¢ PEIIESHHUs, U IPOBOUTH PACUCTHI.

BuinyckHuk noayuum 603m04cHOCHb HAYUUMBCA:

*HCIIOJIb30BaTh 3HAHMA O MEXAHMUYECKUX SBJICHHMAX B MOBCEJHEBHOM KM3HU JUId oOecreueHUs
0€30MacHOCTH TNpH OOpaIleHUH C NpUOOpPaMU U TEXHUYECKUMHU YCTPOMCTBAMH, IJIi COXPAaHEHUS
3JI0pOBbsI U COOJIFOIEHHSI HOPM HKOJIOTMYECKOro MOBEICHHSI B OKPY>KaIOLIeH Cpele;

*IIPUBOAUTH NPUMEPHI MPAKTUUECKOTO HCMOJIb30BaHUS (U3NYECKUX 3HAHUM O MEXaHMYECKUX
SBJICGHUAX W (PU3MYECKUX 3aKOHAX; UCIOJIb30BaHUS BO30OHOBISEMBIX MCTOYHHKOB OSHEPIUU;
9KOJIOTUYECKUX MOCIIEICTBUI UCCIIEI0BaHUS KOCMUYECKOT0 TPOCTPAHCTBA;

*pa3nauyaTh TPAaHUIBl MPUMEHUMOCTH (U3WYECKHX 3aKOHOB, IOHMMATh BCEOOLIMI XapakTep
(GyHIaMEHTAIBHBIX 3aKOHOB (3aKOH COXpPAaHEHHUS MEXAaHWYECKON OSHEpPruu, 3aKOH COXPAaHCHHS
UMITYJIbCA, 3aKOH BCEMHUPHOIO TATOTEHMS]) M OIPAaHUYEHHOCTh MCIIOJIb30BAaHMS YAcCTHBIX 3aKOHOB
(3axoH I'yka, 3akoH Apxumena u zp.);

*IpUeMaM NOUCKAa U (OPMYIHUPOBKHM [0Ka3aTeIbCTB BBIABMHYTBIX T'MIIOTE€3 U TEOPETUYECKHUX
BBIBOJIOB HA OCHOBE SMITUPUYECKH YCTaHOBJICHHBIX (DaKTOB;



*HAXOJUTh a/I€KBAaTHYIO MPEIJIOKEHHOW 3aqaue (PU3MYECKYI0 MOJENb, pa3peliat mpodiieMy Ha
OCHOBE UMEIOLIMXCS 3HAHUI 110 MEXAHUKE C UCIIO0JIb30BAHUEM MAaTEMAaTUYECKOro anrnapara, OLeHUBATh
PeaIbHOCTh MOIYYEHHOTO 3HAUYEHUS (PU3MUECKON BEIIMYHHBI.

TenuoBble siBJIeHUSA
Buvinycknuk nayuumcsa:

*pacro3HaBaTh TEIUIOBBIC SBJICHUS M OOBACHATh HAa OCHOBE HMMEIONIMXCS 3HAHWA OCHOBHBIC
CBOWCTBAa WJIM YCJOBHS TPOTEKAHUS OITHX sBICHUH: auddys3us, u3MeHeHHe o0beMa Tl TpH
HarpeBaHuW (OXJIAKICHUHU), OOJIBbIIAs CXXUMAEMOCTh Ta30B, Majlasg CXXHUMAeMOCTh J>XHJIKOCTCH U
TBEPIBIX TeEJN; TEIJIOBOE paBHOBECHE, HCHApPEHHE, KOHJICHCAIMs, IUIABICHHUE, KPHUCTAJIU3AIINS,
KHUIICHUE, BIAKHOCTh BO3/IyXa, Pa3JIMYHbIC CIIOCOOBI TEIUIONEepEaayH;

*OIMKMCHIBATh U3YUYCHHBIC CBOMCTBA TEJ M TEIUIOBBIC SBIICHUS, MCIIONB3Yys (DU3NUECKUE BEIIUUUHBI:
KOJMYECTBO TEIUIOTHI, BHYTPEHHSS JHEprus, TemIepaTrypa, YAeldbHas TEIIOEMKOCTh BEIIECTBa,
yaenbHas TEIUioTa TUIAaBJICHHS U mapooOpa3oBaHMs, yaelbHAas TEIJIOTa CropaHusi TOIUIWBA,
KOA(DPUIIMEHT TOJIE3HOTO JEWCTBHS TEIUIOBOI'O JBHUTATENSA; NMPH OINKMCAHUM IMPABUIBLHO TPAKTOBATh
(U3HYECKUN CMBICT HCIOJB3YEMBIX BEIWYMH, UX O003HAYCHWS W CIWHUIBI W3MEPEHUS, HaXOJWUTh
(hopMyITBI, CBS3BIBAOINNE JAHHYIO (PU3HYSCKYIO BEIHMYMHY C APYTUMHU BETHUYNHAMUY;

*aHAJIM3UPOBATh CBOMCTBA TEJI, TEIUJIOBBIC SIBIICHUSI U IMPOILIECCHI, UCIOJIb3YsI 3aKOH COXPAHCHUS
SHEPTUH; Pa3JINYaTh CJIOBECHYIO (POPMYITHPOBKY 3aKOHA M €70 MATEMaTHYECKOE BHIPAXKCHHE;

*pa3IMyaTh OCHOBHBIE MPU3HAKU MOJICJICH CTPOEHHS ra30B, JKUIKOCTEH 1 TBEPIBIX TET,

speliaTh 3aJa4yu, MCMIOJB3Ys 3aKOH COXpPAHEHHsS PHEPIMHM B TEIUIOBBIX Mpolieccax, (opMyIbl,
CBsI3bIBalOIME (PU3MUECKHE BEIMYMHBI (KOJMYECTBO TEIJIOTHI, BHYTPEHHSSI SHEPIus, TeMIlepaTypa,
yaeNbHasl TETIOEMKOCTh BEIeCTBA, yJENbHAs TEIIOTa IUIABJICHHS M TMapooOpa3oBaHMs, YAeTbHas
TEIJIOTa CTOPaHUs TOTUTMBA, KO3(PUIIMEHT TOJIE3HOTO JIEUCTBHS TEIUIOBOTO JIBUTATENs1): HA OCHOBE
aHaJM3a YCIIOBMS 3aa4ydl BBIACTATH (PU3WUYECKHE BEIUYMHBI U (DOPMYIbI, HEOOXOIUMBIE IS €€
penieHus1, ¥ IPOBOIUTE PACUCTHI.

Bovinycknuk nonyuum 603M0MCHOCHIb HAYUUMBCA:

*HMCIIOJIb30BaTh 3HAHHUS O TEIUIOBBIX SBJIEHUSAX B IIOBCEIHEBHOW JKM3HU JUId oOOecledYeHus
0e30MacHOCTH TNpH OOpaIleHUH ¢ NpUOOpaMHM M TEXHUYECKUMMHU YCTPOMCTBAMHM, Ul COXPaHEHUs
3I0pOBbsS. U COOJIONEHUSI HOPM 3KOJOIMYECKOIO TOBEJIEHUS B OKpYXKalollell cpene; HMpUBOIUTH
MIPUMEPHI KOJOTHUYECKHUX MOCIEACTBUM paboThl [BUTaTesneil BHyTpeHHero cropanus ([IBC), TemnoBsix
Y TUJIPODIICKTPOCTAHIINM;

*IIPUBOANTH TMPUMEPHl MPAKTHUECKOIO HCIHOJIb30BaHUS (PU3MUECKUX 3HAHUH O TEIIOBBIX
SIBJICHUSIX;

*pa3nauyaTh TPAaHUIBl MPUMEHUMOCTH (HU3UYECKUX 3aKOHOB, MOHMMATh BCEOOIIMH XapakTep
(byHIaMEeHTabHBIX (PU3MYECKMX 3aKOHOB (3aKOH COXPAaHEHMs SHEPIrUU B TEIUIOBBIX IPOIECCaX) H
OrPaHUYEHHOCTb MCIIOJIb30BAHMS YACTHBIX 3aKOHOB;

sIpuéMaM ToHCKa M (OPMYIUPOBKH JI0KA3aTEIbCTB BBIIBUHYTBIX THUIIOTE3 M TEOPETHUYECKUX
BBIBOJIOB Ha OCHOBE SMITUPUYECKH YCTAHOBJICHHBIX (PAKTOB;

*HAXOJUTh a/ICKBAaTHYIO MpPEIJIOKEHHOW 3aqaue (PU3MYECKYI0 MOJENb, pa3peliars mpodiieMy Ha
OCHOBE MMEIOIINXCS 3HAHUM O TEIUIOBBIX SIBJICHUAX C MCIOJB30BAHMEM MATEMaTHUYECKOIO ammapara u
OLIEHUBATh PEATLHOCTH MOJYYCHHOTO 3HAUCHHSI (PU3MUECKON BEIIMUUHBI.

DJleKTpryeckre i MATHUTHbBIE SIBJIEHUS
Boinycknuk naywumcesa:

*pacCiio3HaBaTb JJICKTPOMArHUTHBIC SABJIICHHUA U OOBACHATHL HAa OCHOBE HMCIONINXCA 3HAHHI
OCHOBHBIEC CBOMCTBA WU YCJIOBUSA MPOTCKAHUA ITUX SIBIICHMIA: QJICKTpU3alusd TCJI, B3aHMOH€ﬁCTBHe
3apsA 0B, HArp€BaHUC MPOBOJHUKA C TOKOM, BBHI/IMOIIGI\/’ICTBI/IG MAar"HuToOB, 3JICKTpOMAarnuTHas



MHIYKIHS, JeHCTBIE MAarHUTHOTO MOJIsl HA MPOBOJIHUK C TOKOM, MPSMOJIMHEHHOE pacpOCTpaHEHUE
CBeTa, OTpaXEHUE U MPEJIOMIIEHHE CBETa, TUCIIePCHs CBETA;

*ONUCHIBATh M3YYCHHBIE CBOMCTBA TEN U DJICKTPOMATHUTHBIC SBICHHS, UCIONB3YS (DU3MUYECKHE
BEIMYMHBL: DJIEKTPUYECKHIA 3apsil, CHJIAa TOKa, DJCKTPUYECKOE HAIMpPsDKEHHE, JIIEKTPHUYECKOE
COIIPOTHBIICHUE, YIETbHOE COMPOTHBICHUE BEIIECTBA, pabOTa TOKA, MOIIHOCTH TOKa, (OKYCHOE
paccTossHWE W ONTHYECKasl CHJIAa JIMH3BL;, MPH ONMCAHWU NPABWIBHO TPAKTOBATh (PU3UUYECKUN CMBICIT
UCIOJIb3YEMBIX BEJIMYMH, HMX OOO3HAUYEHUS U €IUWHUIBI HW3MEpEeHUs; YyKa3blBaTh (POPMYIIBL,
CBSI3BIBAIOIIME TAHHYIO (PU3UYECKYIO BEJIMYUHY C APYTUMU BEIUYUHAMU;

*aHAJIM3UPOBATh CBOWCTBA TEJ, FJIEKTPOMArHUTHBIE SIBJICHUS U MPOLIECCHI, UCIIONB3Ys PU3ndecKue
3aKOHBI: 3aKOH COXpPaHEHUs JIEKTPUUECKOro 3apsijaa, 3akoH OMa 7S ydJacTka Lenu, 3aKoH JKoyns—
JleHna, 3aKOH TPSMOJMHEWHOTO pACHpPOCTPAHEHHUS CBETA, 3aKOH OTPAXKEHHS CBETa, 3aKOH
MIPEJIOMJICHHUS CBETA; MPH 3TOM Pa3INyYaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M €r0 MaTEeMaTHUECKOe
BBIpA)XEHUE,

spellaTh 3a7a4u, UCTIOJNIB3Ys (PU3UUYECKUE 3aKOHBI (3aKkoH OMa /I y4acTKa Lenu, 3aKoH J[Koyms—
Jlenma, 3akOH MPSIMOJMHEHHOrO pAcCIpOCTPaHEHMs] CBETa, 3aKOH OTPaKEHUS CBETa, 3aKOH
MpeIoMIIeHHUsI CBeTa) U (hOpMYJIbl, CBSI3bIBAIOIINE (DU3MUECKHE BEITMYUHBI (CHJIa TOKA, SJEKTPUUIECKOE
HampsDKEHUE, AJIEKTPUYECKOe CONMPOTUBJICHHE, YAETbHOE CONMPOTHUBIICHUE BelIecTBa, paboTa TOKa,
MOIIIHOCTh TOKa, (POKYCHOE pacCTOSHME | ONTHYecKas cuia JIMH3BL, (opMynbl pacyera
AJIEKTPUYECKOTO  COMPOTHBICHHUS MNpPU  IOCIEAOBATEIFHOM M NApaIeIbHOM  COSJAMHEHUH
MIPOBOJIHUKOB); HA OCHOBE aHAJM3a YCIIOBHS 3a[Ja4ydl BBIACIATH (PU3MUECKUE BEIMYMHBI U (OPMYIIHL,
HE00XO/IMMBIE JJIs €€ PEILECHUs, U IPOBOIUTH PACUETHI.

Boinycknuk nonyuum 603mMo0icHOCHb HAYUUMbCA:

*HCIIOJIb30BaTh 3HAaHUS 00 DIEKTPOMArHUTHBIX SBJIEHUSX B TIOBCEJIHEBHOW JKM3HM IS
oOecrnieueHrs O€30MACHOCTH IMpH OOpalleHHH ¢ NpubopaMu M TEXHUYECKUMH YCTPOWCTBaMH, IJIS
COXPAaHEHHUS 3/I0pPOBbs U COOJIIO/IEHNS HOPM SKOJIOTMUYECKOT0 MIOBEICHUS B OKpYIKarollel cpeie;

*TIPUBOJIUTH MTPUMEPHI MPAKTHYECKOTO UCTIOIH30BAHUS (PU3NICCKUX 3HAHUH O SJIEKTPOMATrHUTHBIX
SIBIICHUSX;

*pa3ianyaTh TIPaHULBl NPUMEHUMOCTH (U3NYECKHUX 3aKOHOB, MOHMMATh BCEOOIIMH XapakTep
(GyHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXPAaHEHHUS OHJIEKTPUYECKOro 3apsjia) U OTrPaHUYEHHOCTh
UCIOJIb30BAaHUS YACTHBIX 3aKOHOB (3akoH OMa /i1l yuacTka 1emnu, 3akoH Jxoynst—IJlenna u ap.);

sTIpriéMaM TOCTPOCHHS (PU3NUECKHX MojeNeld, moucka W (HOPMYIHUPOBKU JOKA3aTEIHCTB
BBIJIBUHYTBIX TUTIOTE3 U TEOPETHUECKUX BHIBOJOB HA OCHOBE SMITUPUYCCKH YCTAaHOBJICHHBIX (DAaKTOB;

*HAXOJUTh a/IEKBAaTHYIO MpPEIJIOKEHHOW 3ajaue (PU3MUECKYyI0 MOJIelb, pa3peliaTs npodieMy Ha
OCHOBE HMMEIOIUXCS 3HAaHUH 00 3JE€KTPOMArHUTHBIX SIBJIEHUSX C HCIOJIb30BAaHUEM MaTEMAaTHYECKOrO
afmapara 1 Ol[eHMBATh PEAIbHOCTh MOJIYYEHHOT0 3HaYeHUs (PU3NUECKOI BeTMUMHBI.

KBaHnTOBbIC ABJICHUS

Buvinycknuk nayuumca:

*pacCIiO3HaBaATb KBAHTOBBLIC SABJICHHUA U OOBSCHATh HAa OCHOBE UMCIOIIINXCA 3HAaHUN OCHOBHBIE
CBOMCTBa U YCIOBUA NPOTCKAHUA 3TUX SIBJICHHMI: €CTECTBEHHA U HCKYCCTBCHHAA palOaKTHUBHOCTD,
BO3HHUKHOBEHHUE JIUHEHIATOIO CIICKTpa U3JTYyYCHUA,

*OIMUCBIBATh H3YUCHHBIC KBAHTOBLIC ABJICHUSA, HCIOJIb3Yyd (1)I/I3I/I‘-IGCKI/IG BCJIIMYHHBI: CKOPOCTH
OJICKTPOMAarHuTHBIX BOJIH, AJIMHA BOJIHBI WM 4YacCTOTa CBCTA, ICPUOJ IIOoJdypacnana;, Ipu OIMMCaHUKN
IIpaBHUJIBHO TPAKTOBATH (1)1/13qu(:1<1/1171 CMBEICJT UCITOJIB3YEMBIX BEJIMYUH, UX 0003HaUYCHHS U [S2107050%0001



M3MEpEeHUs; yKa3bIBaTh (POPMYIIbI, CBA3BIBAIOLINE TaHHYIO (PU3UYECKYIO BEIMYUHY C IPYTUMU
BEJIMYMHAMU, BBIYUCIISTH 3HaU€HUE (PU3NYECKON BETUYHHBI;

*aQHAIIM3UPOBATh KBAHTOBBIC SIBIICHUS, HUCMONB3YS (U3MUYECKHUE 3aKOHBI W TOCTYJATHI: 3aKOH
COXpaAHEHHUs JHEPruH, 3aKOH COXPAHEHUS 3JEKTPUUYECKOTO 3apsija, 3aKOH COXPAaHEHHS MacCOBOTO
YHUCIIa, 3aKOHOMEPHOCTHU U3JIYYCHHS U TOTJIOLIEHHUSI CBETa aTOMOM;

*pa3iMyaTh OCHOBHBIC MPU3HAKHU IUIAHETAPHOM MOJEIM aroma, HYKJIOHHOM MOJEIH aTOMHOIO
Aa1pa;

*IIPUBOAUTH TMPUMEPHl MNPOSBICHUS B NOPUPOJIE U  IPAKTHUECKOTO  HCIOJIb30BaHUS
PaMOaKTUBHOCTH, SJEPHBIX U TEPMOSACPHBIX PEAKIIHM, TMHEWYATHIX CIIEKTPOB.

Boinycknuk nonyuum 603mM03#CHOCHb HAYUUMbCA:

* WUCIIOJIb30BaTh MOJYYCHHbIE 3HAHMA B MOBCEAHEBHOM >KM3HM INPH OOpaIleHUuH ¢ mpudopamu
(CueTYMK HMOHU3HUPYIOLIMX YaCTHUL], JO3UMETP), JUIsl COXPAHEHUS 3I0pPOBbsi M COOJIOACHUS HOPM
9KOJIOTMYECKOIO MIOBEJIEHUS B OKPYKAIOILLEH CPELE;

* COOTHOCUTb SHEPIHIO CBSA3HM aTOMHBIX si/Iep € 1e(hEKTOM Macchl;

* IIPUBOJUTH NIPUMEPHI BIMSHUS PAJIUOAKTUBHBIX M3JIyY€HUN HA JKUBBIE OPraHU3MBI; [IOHUMATh
MIPUHLIMII JEHCTBUS 103UMETPA;

* TOHMMATh SKOJOTWYECKHE TPOOJIEMbl, BO3HHKAIOMIME TIPH HCHOJIH30BAHUUA AaTOMHBIX
ANEKTPOCTAHLIMNA, U IYTU PELIEHHUs ATHX MpoOJeM, MEPCHEKTHUBBI HCIIOJIB30BAHMS YIPABISIEMOIO
TEPMOSIZICPHOIO CHHTE3A.
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Kanenpapuo-remarudeckoe miaanuposanue 9 kiaace (102 yaca — 3 yaca B HeeJ110)

Ne | Tema Tun ypoka Bun DneMEeHTBI COJIepKaHus [Inanupyemslie pe3ysibTaThl Harano | Jlara no
yp | ypoka KOHTPOJIS IUIaHy daxty
OKa MeranpenmeTHbie [TpenmerHbie
1. Pazgea 1. 3akoHbl B3aumMoaeiicTBuA U ABU:KeHUA TeJl (34 yacoB). Tema 1. Ilpsamosinneiinoe paBHOMepHOe 1BHKeHHe (6 yaca).
1.1 | Texnuka Ypok O®pontaneH | MexaHnuyeckoe Breiaenaror u 0co3Harr 1O, Oco3HaroT cBoU
6e3omacHo | 0000IIeHUS 1 BIi1 OIIpoC JIBUJKECHHUE, YTO YK€ YCBOEHO U 4YTO €lle | JCHCTBHS. Y MEIOT
CTH B | cUCTEMaTH3al] OTHOCHUTEJIBHOCTD HOJUJIEKUT YCBOEHHUIO, 3aJ1aBaTh BOIPOCHI U
KaOuHeTe | UU JIBUYKECHHUS OCO3HAIOT Ka4eCTBO U CJIylIaTh
bu3uKu YpOBEHb YCBOCHUS cobeceHMKa.
(TB). Bnageror
Marepuan BepOAIIbHBIMU U
bHas HeBepOaIbHBIMU
TOYKA. CpeACTBaMH OOLICHUS
Cucrema
oTCUeTa.
2.2 | Ilepemenie | BBoaublil ypok - | ®usndecku | TpaekTopus, myTh, Bolaensror u 0CO3HaKOT TO, YmMmerr
HUE. ITIOCTAaHOBKA U U TUKTAHT | [IepeMElICHUE YTO y’K€ YCBOEHO U YTO elle | 0OOCHOBBIBATH U
Crnoxenue | perieHue oomei MOJJIEXKUT YCBOCHHUIO, JIOKa3bIBaTh CBOKO
BEKTOPOB | yueOHOM 3aaun OCO3HAIOT Ka4eCTBO U TOYKY 3peHus. imerot
YPOBEHb YCBOEHUS HaBbIKU
KOHCTPYKTHUBHOTO
0OIIeHUS,
B3aMMONIOHUMAaHUs
3.3 | llytb u Pemenue OtBet y IlyTh ¥ CKOPOCTH IIpU BbIIensoT 1 0CO3HAIOT TO, [TnanupyroT yue6HOe




CKOpOCTh. | y4eOHOI 3a7aun | JTOCKH paBHOMEPHOM YTO y’K€ YCBOEHO U YTO €II€ | COTPYAHUYECTBO C
— IIOUCK U JBUKEHUU MOJJIEKUT YCBOCHHUIO, YUHTEJIEM U
OTKpPBITHE OCO3HAIOT KauecTBO U CBEPCTHUKAMH,
HOBOTO crioco0a YPOBEHb YCBOEHUS ONPEIEISAIOT
NEeNCTBUA (YHKIIUU YIaCTHUKOB
U CIIOCOOBI
B3aMMOJICHCTBHUS
4.4 | Ilpsmonun | Pemenue Pabora o [Ipsamo- nuHeitHOe BrimensroT 1 0co3HAIOT TO, OO01maroTces u
eitHoe YacTHBIX 3a/la4 | KapTO4yKaM | paBHOMEpPHOE YTO y’K€ YCBOEHO U YTO €Ill€ | B3aUMOJICHCTBYIOT C
paBHOMEp | — OCMBICIICHHUE, JIBUJKEHUE MOJJIEKUT YCBOCHHUIO, MapTHEPAMH 10
HOE KOHKpeTH3alus OCO3HAIOT KauecTBO U COBMECTHOI
JIBUKEHHE. | U OTpaboTKa YPOBEHb YCBOEHUS JIeATEIbHOCTH WIN
I'paduuec | HOBOro crnocoba oOMeHy
KOE JEUCTBUSA NPU nHpopmaruen
IPEJICTaBl | PEelIEHUU
€Hue KOHKPETHO-
NPSIMOJIMH | IPAKTUYECKHUX
eifHoro 3a1a4
paBHOMEp
HOTO
JIBIDKCHUSI
5.5 | Pemenne | Pemenue Camocrosite | [Ipamonuneiinoe Boiaensror 1 0CO3HaKOT TO, VYyarcs
3a/a4  Ha | YacTHBIX 3a/la4 | JIbHas paBHOMEpHOE YTO y’K€ YCBOEHO U YTO €Ille¢ | OPraHU30BbIBaTh U
OpSIMOJIMH | — OCMBICIIeHHe, | paboTa JIBUJKEHUE MOJ/JIEKUT YCBOCHHUIO, IUTAHUPOBATh Y4eOHOE
eitHoe KOHKpeTH3alus OCO3HAIOT KauecTBO U COTPYJIHUYECTBO C
paBHOMEp | U OTpaboOTKa YPOBEHb YCBOEHUS YUHTENIEM U
HOE HOBOTO criocoda CBEPCTHUKAMHU
JIBUJKEHUE. | NEUCTBUS
6.6 | KouTponb | Ypok KOHTpOJS | KOHTPOIb [IpsimonuneitHoe OueHuBaOT AOCTUTHYTHIN C nocratouHO#
Hast OIICHKHU 1 paBHOMEpHOE pe3ynbTar MOJIHOTON U
pabota KOpPPEKLIHUH JIBUJKEHUE TOYHOCTBIO
Nel 3HAHUU BBIPAXKAIOT CBOU
«IIpsimonu | yuamuxcs MBICJIH




HeWHoe

paBHOMEp
HOE
JIBUOKEHUE
»
Tema 2. [IpsimoJinHeiiHOe paBHOYCKOpPeHHOe IBH:KeHHe (9 4yacoB).

7.1 | Ilpsmonun | KomOGuHMpOBa @usznyecku | [Ipsamonuneiinoe CamMocTosATENBHO OOmarorest u
eitHoe HHBII YpOK W IUKTaHT | paBHOYCKOPEHHOE (bopMyIHpYIOT B3aUMOJICHCTBYIOT C
pPaBHOYCKO JBI)KEHUE, YCKOPEHUE | MTO3HABATEIBHYIO I1ETIh, napTHEpaMH 110
pEeHHOe NPEABOCXUIIAIOT PE3YIbTAaT U | COBMECTHOM
JIBIDKEHUE. YPOBEHb YCBOCHHS JEeSITETbHOCTH WIH
Yckopenu oOMeHy
e uHpopmanuen

8.2 | Cxopoctb | KomOunupoBa OponrtansH | CKOpOCTh, rpaduk Crapsar yueOHyI0 3a/1a4y Ha VYyarcs
NPSMOJIMH | HHBIH YPOK. BIii OTIPOC CKOpPOCTH TIpU OCHOBE COOTHECEHUS TOTO, OpPTaHU30BBIBATH U
eitHoro Yrenue JIBIDKEHUH C YTO YK€ U3BECTHO U YCBOEHO, | IUIaHUPOBATh yueOHOe
pPaBHOYCKO | rpauKoOB, YCKOpPEHHEM ¥ TOTO, YTO €II€ HEU3BECTHO | COTPYIHUYECTBO C
PEHHOTO oIpeJiesieHue YUUTENEM U
JBWKEHUS | (PU3MYECKHUX CBEpCTHUKAMU
.I'padux | BemuuuH.
CKOpOCTH.

9.3 | Ilepemente | Ypok uzyuenuss | Camocrosite | Ilepemenienue npu CamocToATeNnbHO OOwarores u
HUE TIPH Y TIEPBUYHOTO TBHAS JBYDKEHUH C (bopMyIHpYIOT B3aMMOJICHCTBYIOT C
OPSMOJIMH | 3aKpeIICHUS pabota YCKOpEHHEM MIO3HABATEJIbHYIO LENb U napTHepamH 110
€HHOM HOBBIX 3HAaHUHI CTPOAT JEHUCTBHS B COBMECTHOM
PaBHOYCKO COOTBETCTBUHM C HEH JEeSITeTbHOCTH WIH
pEeHHOM oOMeHny
JIBIDKEHUH uHpopmanuei

10. | ITepememie | Ypok nzyuenust | @ponransa | Ilepemenienue npu CanyaroT crnocob u OOmarores u

4 HHUE IIPU | U IEPBUYHOIO BIi1 OIPOC MPSMOJIMHEMHOM pe3yabTaT CBOMX JIEUCTBHUM C | B3aMMOJEHCTBYIOT C
OPSMOJIMH | 3aKpeIICHHsI PaBHOYCKOPEHHOM 3aJJaHHBIM STaJIOHOM, napTHepamH 110




EHHOM HOBBIX 3HaAHUU JBUKCHHUH 0€3 00HapYKUBAIOT OTKIIOHCHHSI | COBMECTHOMU
PaBHOYCKO Ha4yaJIbHOU CKOPOCTH Y OTJINYUSA OT TAJOHA JIeATEIbHOCTH WIN
pEHHOM oOMeHy
JBUKEHUU uHpopmanuen
0e3
Ha4yaJbHO
71
CKOPOCTH.
11. | JIabopato | JlaGopatopHas | Odopmuen | HccrenoBanwue Oobmatores u
5 pHas pabora, ue paboThl, | PaBHOYCKOPEHHOTO CamocTosTenbHO B3aUMOJICHCTBYIOT C
pabora HaJIu4yne BBIBOJI. JBIKEHUS 0€3 dhopMyIpyroT napTHEPAMH 110
Nel. TaOJIULIBI, HayaJbHOU CKOPOCTH. MO3HABATEJIbHYIO LIEJb U COBMECTHOM
«Hccneno | pucyHka, CTPOAT IEHCTBUS B JIeATETLHOCTH WIN
BaHUE MpaBUJIbHbIE COOTBETCTBUU C HEM oOMeHy
PaBHOYCKO | MpsIMbIE, uHpopmManuen ,
PEHHOTO MU3MEpPEHMUS, PaGoratot B rpymme
JBIKEHUS | OTBET C
oe3 eIMHULIAMU
HAa4aJIbHO | U3MEPECHUS B
H CH, BoIBOL.
CKOPOCTH»
12. | Pemenne | KomOGunHupoBa O®poHraneH | [IpsamonuneiiHoe BHocAT KOppeKTHUBEI U Pab6otaroT B rpymnie
6 3a/1a4 HA | HHBIU ypOK. BIil OTpOC PaBHOYCKOPEHHOE JOTIOJTHEHUS B CTIOCO0 CBOMX
NPSIMOJIVH JBHKCHHE JIeUCcTBUM
enHoe
PaBHOYCKO
peHHoe
JIBUJKEHHUE.
13. | IpssmonuH | Ypok uzydyenus | Tect JBu>xeHue tena mo CraBsr yueOHyI0 3a/1a4y Ha OOMeHuBarOTCs
7 eiHoe u Y TIEPBUYHOTO OKPY>KHOCTH C OCHOBE COOTHECEHUSI TOTO, 3HAHUSIMU MEXKITY
KPUBOJIMH | 3aKPEIUICHUS LHEHTPOCTPEMUTENBHBI | UTO Y€ U3BECTHO U YCBOEHO, | YJI€HAMU IPYIIbI 175
erHoe HOBBIX 3HAaHUH M YCKOPEHHEM Y TOTO, YTO €II€ HEU3BECTHO | MPUHATHUS
JIBUKECHHUE. 3P PEKTUBHBIX




JIBuxeHue
Tena Io
OKPY>KHOC
TH C
IMOCTOSIHH
oM 1o
MOZYJIIO
CKOpPOCTh
10.

COBMECTHBIX pELICHUI

14.

Pemenue
3amad Ha
JIBIDKCHHE
Teaa Io
OKPY’KHOC
TH C
IMOCTOSIHH
oM 1o
MOJYJIIO
CKOpPOCTH
10
CKOpPOCTh
10

KomOunuposa
HHBIN YpOK.

PaGora y
TOCKH

JIBr>KeHue Tena 1o
OKPY’KHOCTH C
LEHTPOCTPEMHUTEIILH
BIM YCKOpPEHUEM

Bbienstotr u 0co3HaroT TO,
4TO Y>K€ YCBOEHO U UTO €Ile
MOJUIEKUT YCBOCHHMIO,
OCO3HAIOT KaueCTBO U
YPOBEHb YCBOCHHS.

Yyarcs ynpaBisiTh
MOBE/ICHUEM TTapTHEpa
— y0exiats ero,
KOHTPOJIMPOBATH,
KOPPEKTUPOBATh U
OLIEHUBATh €TI0
IEUCTBUSA

15.

[IpoBepou
Has
pabora o
TeMe
«Knuemar
nKa
MaTepHuab
HOM
TOUKM» No

2

Ypok KOHTpOJIA
OIICHKH U
KOPPEKIINU
3HaHUH
y4aumxcs

Tect

Mexannueckoe
IBVKEHHUE

CamocTosTenpHO
opmynupyroT
TO3HABATENBHYIO 1IEJIb U
CTPOSIT JEUCTBUS B
COOTBETCTBUU C HEM

C ngocraToyHOU
MMOJIHOTOU U
TOYHOCTBIO
BBIPAXKAIOT CBOU
MBICIIH

Tema 3. 3akonbl JuHamuku (14 yacos).




16. | OtHocute | Ypok uzyuenuss | PaGoray OTHOCHTENBHOCTD CocTaBisoT IJ1aH U OOwarores u
1 JBHOCTh Y IEPBUYHOTO JIOCKH MEXaHUYECKOTO II0CJIEI0BATENbHOCTh B3aUMOJICHCTBYIOT C
MeXaHU4ue | 3aKperiCHUs JIBYDKEHUS. neiictBuil. Onpenenstor napTHepamH I10
CKOTO HOBBIX 3HAHUUN 110CJIE10BATENBHOCTD COBMECTHOH
JIBYDKEHUS IPOMEKYTOUHBIX LIeJIeH ¢ JEeSTEbHOCTH WIH
Y4ETOM KOHEYHOTO oOMeHy
pe3ysbTara uHpopmanuen
17. | Uuepunan | Pemenue @ponransH | [lepsblil 3aKoH CraBsaT yueOHyto 3afauy Ha | OOMeHUBaroTCA
2 bHBIE YacTHBIX 3a/1a4 | bIil orpoc HerotoHna. OCHOBE COOTHECEHHUS TOTO, 3HAHUSAMU MEXIY
CUCTEMBI | — OCMBICIICHHE, YTO YK€ U3BECTHO U YCBOEHO, | WIEHAMHU IPYMIbI AJIs
OTCYETA. KOHKpEeTH3alus Y TOT'O, YTO €I1I€ HEU3BECTHO | MPUHATHUS
[Iepsbrit u oTpaboTKa 3¢ (HEeKTUBHBIX
3aKOH HOBOT'0 CII0C00a COBMECTHBIX PEILIEHUN
Herorona. | melictus npu
peleHnn
KOHKpETHO-
MIPaKTUYECKHUX
3ajad
18. | Bropoit Kom6unupona ®uznuecku | Bropoi 3akoH CamocrosTenpHO OO6meHuBaroTCs
3 3aKOH HHBIN YpOK i nuktadnT | Herorona. (bopMyIHpYIOT 3HAHUSAMHU MEXIY
Herorona. M03HABATEIbHYIO LENb U YJIEHAaMU TPYIIIbI [

CTPOSIT AEUCTBUS B
COOTBETCTBUU C HEM

NPUHSTUS
3¢ (HEeKTUBHBIX
COBMECTHBIX PEUICHUI




19. | Pemenue Pabora y Bropoii 3akoH Bblaensior u 0CO3HAKOT TO, OOmarores u
4 3ajady Ha | MaauBuayalibHa | TOCKU Herotona. YTO y’>K€ YCBOEHO U YTO €Ille | B3aUMOJICHCTBYIOT C
BTOPOi1 s paboTa MO/IJIEKUT YCBOEHHUIO, HapTHEpamHu 110
3aKOH OCO3HAIOT KauecTBO U COBMECTHOI
HerotoHna. YPOBEHb YCBOCHUS JIeSITEIIbHOCTH WU
oOMeHy
uHpopmanuei
20. | Tperuii KomOunuposa ®pontanbH | TpeTuii 3aKoH Cnuyarot criocob u VYuarcs ynpaBiisiTh
) 3aKOH HHBIN YPOK BIi1 OIIPOC HeroToHa. pe3yiabTaT CBOMX JEUCTBUM C | IIOBEICHHUEM IIapTHEpa
Herotona. 3a/laHHBIM TAJIOHOM, — y0exiats ero,
00HapyXHUBaIOT OTKJIOHEHUS] | KOHTPOJIUPOBATh,
U OTJIMYMS OT STAJIOHA KOPPEKTUPOBATh U
OLIEHUBATh €r0
IEUCTBUSA
21. | Pemenune | KomOunupoBa Pab6orano | 3akonsl HetoTOHA BHocsT KOppeKTUBEI U Obmatorcs u
6 3a/1a4 110 | HHBIM ypoK KapTOYKaM JIOTIOJIHEHHUS B CIIOCOO CBOMX | B3aUMOJICHCTBYIOT C
TEME: Ha JEUCTBUI MapTHEpaMu 10
3aKOHBI COBMECTHOM
Herotona. JIeSITEIIbHOCTH WU
oOMeHy
uHpopmanuen
22. | CBobomuo | I'pymmoBast ®ponrtansH | CBOOOAHOE TTa/IeHNE OCO03HAIOT KaYeCTBO U VYuyarcs ynpaBisTh
7 e majeHue | (hpoHTaIbHAS bIi1 OIpocC Ted. YPOBEHb YCBOEHUS MOBEJICHUEM MTapTHEPA
TeT. paborta — yOexaTh ero,
KOHTPOJIUPOBATh,
KOPPEKTUPOBATh U
OLICHUBATh €r0
JICUCTBUS
23. | Osuxenne | KomOuHuposa O®pontansH | CBoOOAHOE Ta/IeHNE, OueHuBaOT JAOCTUTHYTHIN VYuyarcs ynpaBnsith
8 Tena, HHBIN ypOK bIif oIpoc JBUKEHHE Tea, pe3ynbTar MOBE/ICHUEM NTapTHEpa
OpoIIeHHO OpOIIEHHOTO — yOexats ero,
ro BEPTUKAIBHO BBEPX KOHTpPOJIMPOBATh,

BCPTUKAJIb

KOPPEKTUPOBATh U




HO BBEPX. OILICHUBATH €0
Bec Tena IEUCTBUS
JIBUXKYIIET
ocsi ¢
yCKOpEeHue
M.
Hesecomo
CTb.
24. | Pemenue PaGora y 3aKOH BCEMUPHOTO OueHuBaOT JAOCTUTHYTHIN Oobmatores u
9 3amad Ha | CaMOCTOSTENbH | IOCKU TATOTEHUS. pe3ynbTaT B3aMMO/ICICTBYIOT C
IBUKCHHE | as pabora, napTHEePaMH 1o
TeNa Mmoja | pelleHue 3ajay COBMECTHOM
JICUCTBUE | pa3HOM CTEIICHU JIESITEIIbHOCTU WA
M CHUIBI CJIOKHOCTH. oOMeHy
TSKECTH. nH(popmManmen
25. | 3akoH Pemenue Camocrosite | Cuna TAXKECTH U CocTaBidIoT IJ1aH U VYyarcs ynpapisiTh
10 | BecemupHo | yueOHOM 3ajauu | JIbHAS YCKOpEHUe CBOOOIHOTO | MOCJIEI0BATEILHOCTD MOBE/ICHUEM NapTHEpa
N0 — TIOUCK U pabora naJieHusl. neiictBuii. Onpenenstor — ybexaarsb ero,
TATOTEHUS | OTKPBITUE MOCJIC/IOBATEIILHOCTD KOHTpPOJIMPOBATh,
HOBOTO crioco6a IPOMEKYTOUHBIX IIeNIel C KOPPEKTUPOBATh U
NEHUCTBUS Y4ETOM KOHEYHOTO OIICHUBATH €0
pe3ynbTaTta JEUCTBUS
26. | Yckopenu | Jlaboparopuas | Camocrosite | Cuna TsSDKECTH U CamMocTosATenHHO PaGoratot B rpymme
11 |e pabora, JbHAS YCKOpEHHE CBOOOTHOTO | (GOPMYITHPYIOT
CBOOOJHOT | HATUYHUE pabota naJeHUs MO3HABATENBbHYIO 1IeNb U
O MaJIeHUsl | TaOJIHIIBI, Odopmnen CTpOSIT AEHUCTBUS B
Ha 3eMie | pHCYHKa, ue paboThl, COOTBETCTBUHM C HEH
U IpyTUX | IPaBUJIbHBIE BBIBOJI.,
HEOECHBIX | MpsIMBIE,
Tenax. U3MepeHus,
JlaGopaTo | OTBeT C
pHast SIMHHATIAMHA

pabotaNe2

HN3MCPCHUSA B




CH, BBIBOSI.

«3mepen
ue
YCKOpEHHUs
CBOOOHOT
0
naJCHUSD.
27. | JIBmxeHue Tect unu pedepar Cuna TSXKeCTU U CocTaBisioT I1aH U VYuarcs ynpaBiisiTh
12 | uckyccrBe Oecena 1o YCKOpPEHHE CBOOOHOTO | MOCIEI0BATEIBHOCTD IIOBE/ICHUEM IIapTHEpa
HHBIX BOIpOCaM nasieHus neiictBuil. Onpenenstor — ybexaatsb ero,
CIIyTHUKO ypOKa, II0CJIEI0BATENbHOCTh KOHTPOJIMPOBATh,
B 3eMJI U cooOuieHus IPOMEKYTOUHBIX LIeJeH ¢ KOPPEKTHPOBATh U
KOCMHUYEC y4dalmxcs, y4€TOM KOHEYHOI'0 OLIEHUBATh €r0
KHX IPEe3eHTAlHH. pe3yibTara neicrBus
KopabJeil.
28. | Pemenue | Tectc Paboramno | 3akonsl HeroTOHA Brigensitor u oco3HaroT To, Perynupyrot
13 |3amau Ha | B3aMMOIPOBEPK | KApTOUKaM YTO YK€ YCBOEHO U YTO €Ille | COOCTBEHHYIO
3aKOHBI oi C HOJUIEKUT YCBOEHHUIO, JIeSITEIIbHOCTD
Herotona. IIPOBEPKOIL OCO3HAIOT KauecTBO U MIOCPEACTBOM
y JOCKH YPOBEHb YCBOEHUS pEUEBbIX NEHCTBUI
29. | Kontpons | MupuBuayansHa | Tect OneHuBaroT JOCTUTHYTHIN C nocraTouHoM
14 | nas s paboTa pe3yabTar ITOJIHOTON U
pabora TOYHOCTBIO
Ne3 BBIPAXalOT CBOU
«Cwuibl B MBICIIU
MeXaHHKE.
3aKOHBI
Herorona»
Tema 4. Umnyabc Tes1a. 3aK0H cOXpaHeHHs1 MMILYJIbca (5 yaca).
30. | Ummynee | KomOuHHIpOBa Camocrosite | Umnynbce Tena. 3akoH Crapsr yuebHyto 3a1auy Ha | [loHumaror
1 Tena HHBIN YpOK JbHas COXpaHEHMsI UMITYJIbCA | OCHOBE COOTHECEHMSI TOTO, BO3MO>XHOCTb
3aKkoH pabora YTO y’K€ U3BECTHO U YCBOEHO, | Pa3IUYHBIX TOUEK
COXpaHEH U TOTO, YTO €I1I€ HEU3BECTHO | 3PEHHUs, HE




ust COBIAJIAIOLIUX C
UMITyJIbCa COOCTBEHHOMU

31. | PeaktuBHO Tect nin ®usnuecku | PeaktuBHOe aBmxkeHue. | CaMOCTOATENHEHO [Tonumarot

2 e Oecema 1o W TUKTaHT hopmyIupyroT BO3MOKHOCTh
JBUKECHUE. BOIIpOCam M03HABATEJBHYIO 1IEJIb U Pa3IMYHBIX TOUYEK
paKeThl. ypoKa, CTpOSIT NEUCTBUS B 3peHus, He

cooOmieHus COOTBETCTBUHM C HEN COBIAJAIOLIUX C
y4daimxcs, COOCTBEHHOMU
pe3eHTaLUH.

32. | Oneprusa. | Ypok m3yuenus | Pabora mo Boiaensor u 0co3HaoT TO, VYuarcs

3 3akoH Y IEPBUYHOTO KapTOuKaM YTO y>K€ YCBOGHO U YTO €Ille | apryMEHTHPOBATh
COXpaHEH | 3aKperICHUs C HOJUIE)KUT YCBOEHHUIO, CBOIO TOYKY 3PEHHS,
ust HOBBIX 3HAHUI | MPOBEPKOM OCO3HAIOT KauecCTBO U CHOPUTH U OTCTauBAaTh
SHEPTUH. Yy JT1OCKH YPOBEHb YCBOCHUS CBOIO MO3HIINIO

HEBPaKICOHBIM JJIs
OIIIOHEHTOB 00pa3oM

33. | Pemenune | CamoctostensH | PaGotamo | 3aKoHBI AMHAMHUKH Cnuyarot crnocob u Perynupytor

4 3aja4 Ha | asg paboTa Uiau KapTOYKaM pe3yabTaT CBOUX JIEHCTBUIN C | COOCTBEHHYIO
3aKOHBI TECT, PEIIEHHE | C 3a/IaHHBIM 3TaJIOHOM, JIeATEITbHOCTh
COXpaHEH | 3a7a4 pa3HOu MPOBEPKOM 0OHApY>XMBAIOT OTKJIOHEHUSI | TTIOCPEJICTBOM
usl. CTENEHU y IOCKH Y OTJINYUS OT 3TaJIOHA pEeYEBBIX JEHCTBUIMA

CJIOKHOCTH.

34. | Koutpons | Tectc KOHTPOJIb 3aKOHBI TUHAMHUKHU OueHuBarOT JAOCTUTHYTHIN Perynupyror

5 Hast B3alMOITPOBEPK pe3ynbTar COOCTBEHHYIO
paboTta ot JIeATEITbHOCTh
Ned. MOCPEACTBOM
«JluHamMuK pEYEBBbIX NEUCTBUI
a
MaTepuab
HOM
TOUKN».

Pazgen 2. Mexannueckue kosedanus. 3syk. (11 yacoB)




35. | Konebare | KomOunupoBan | @usnyecku | Konebanusi. Bb11ensioT 1 0cO3HAIOT TO, Hcnonb3yior
1 JbHOE HBIH YpOK i nukrant | KonebarenbHas YTO YK€ YCBOEHO U YTO €Ille | a/JleKBaTHbIE
JIBIDKEHUE. cucrema. MasiTHHK. MOJUIEKUT YCBOCHHIO, S3BIKOBBIE CPE/ICTBA
CBob6oaHbI AMIuIATYya, NEpUOL, OCO3HAIOT KauecTBO U JUIs OTOOpaskeHUs
e ¢aza, yacrora YPOBEHb YCBOCHHS CBOUX YYBCTB,
KoJsieOaHus MBICIIEH U
o0y IeHU
36. | Fapmonnu | Ypok m3yuenus: | @usndecku | ['apmoHHUecKue CamMocTosATENBHO OnuceiBaOT
2 ecKue Y TIEPBUYHOTO i IUKTAaHT | KoJeOaHusl. (bopMyIHpyIOT cojiep>KaHue
KOJICOAHUS | 3aKpETUICHHS [TpyxuHHBIN 1 MI03HABATEJBHYIO LIENb U COBEpPIIAEMBIX
HOBBIX 3HaHUI MaTeMaTHYeCKui CTpOSAT ACUCTBUS B JeHCTBUH C LIENbIO
MasITHUKH. COOTBETCTBHUH C HEH OPHEHTUPOBKU
PEIMETHO-
IIPAKTUYECKON MU
WHOM J1eATeIbHOCTU
37. | Jlaboparo | Jlaboparopuas | Odopmien | UccnemoBanue Cnuvarot crmocob u PaGorator B rpymme
3 pHas pabora, ue paboThl, | 3aBUCHUMOCTHU NEpUOJIa | pe3yJbTaT CBOMX JEHCTBHM C
pabortaNe3 | Hanmuuue BBIBOJI. M YaCTOTHI CBOOOJHBIX | 33JJaHHBIM STAJIOHOM,
«HUccneno | Tabauisl, Kosie0aHui O00HapYKUBAIOT OTKIOHEHHUS
BaHHE pHUCYHKa, MaTeMaTHIECKOTO Y OTJIMYHSI OT TAJIOHA
KOJICOAHU | IpaBUJIbHBIE MasiTHUKA OT €ro
51 IpsIMBIE, JUIVHBL.
HUTSIHOTO | U3MEpPEHUs,
MasiTHUKA | OTBET C
» eIMHULIAMU
M3MEpeHus B
CH, BBIBOI.
38. | 3aryxaromr | KomOuHMpOBa 3amanus Ha | 3aTyxaHue CBOOOMHBIX | BwImenstoT u 0co3HAIOT TO, OnuceiBaroT
4 ue u HHBIN YpOK COOTBETCTB | KOJEOaHHH. YTO y’K€ YCBOEHO U YTO €IlIe | COAEpKAHHE
BBIHYK/ICH ne Beiayx1eHHBIE MOJUUTEYKUT YCBOCHHIO, COBEpIIAEMbIX
HbIE Kosiebanus Pe3onanc. OCO3HAIOT KauyeCTBO U JEHCTBUH C LIENbIO




KoJieOaHus YPOBEHb YCBOCHHS OPHEHTUPOBKU
. Pezonanc IPEIMETHO-
IIPAaKTUYECKON WU
MHOM J1eATeIbHOCTU
39. | Pacmpoctp | KomOunupoBa O®ponrtansH | Pacnipoctpanenue [IpunumaroT YmMmeroT (unu
5 aHeHue HHBII YpOK BIii OIIpoc KoJIeOaHUI B yIPyro | MO3HABATEJIBbHYIO LIENb U pa3BUBAIOT
Kosie0aHu cpene. COXPAHSIIOT €€ MPHU CIOCOOHOCTB) C
i B cpene. BBINTOJIHEHUH Y4EOHBIX IIOMOILBIO BOIIPOCOB
Bounsbl. JEUCTBUI TOOBIBATH
HE/I0CTAIOLIYIO
nHpOPMALIHIO
40. | Xapakrep | Ypok m3yuenusi | @usmueckn | Bomubl B cpene. CraBsT yueOHYIO 3a7a9y Ha OOMeHMBarOTCA
6 UCTHUKH Y TIEPBUYHOTO W IUKTaHT OCHOBE COOTHECEHUS TOTO, 3HAaHUSIMH MEX]Y
BOJTH. 3aKpeIuIeHUs YTO YK€ U3BECTHO M YCBOCHO, | WICHAMH TPYIIIBI IS
Pemienune | HOBBIX 3HaHUIA U TOTO, YTO €Il€ HEU3BECTHO | IMPUHATHS
3a/1a4 Ha 3¢ PEKTUBHBIX
BOJIHOBBIE COBMECTHBIX PELICHUHN
IPOIIECCHI.
41. | 3BykoBble | Ypok u3ydyeHus | ®@pontaneH | 3BykoBble KosiebaHus. | COCTaBISIOT IUIaH U OOMeHuBaroTCA
7 KOJICOAHUS | ¥ TIEPBUYHOTO BIii OTIPOC HcTouHnkm 3ByKa MOCJIeIOBATEIFHOCTD 3HAaHUSMH MEXKILY
. 3aKpeIuIeHUs nelcTBui YJIeHAMU TPYIIIBI 115
HcTouHMK | HOBBIX 3HAHMI MPUHATUSA
Y 3BYKa. 3P PEKTUBHBIX
COBMECTHBIX pEeHICHUI
42. | BeicoTa, Kombunuposa becenano | Bricora, TemOp, CaunuatoT cBoil criocod OOwarores u
8 TeMOp, HHBIN YPOK BOIIPOCaM. | TPOMKOCTb 3ByKa JIEHCTBHS C OTaJJOHOM B3aUMOJICHCTBYIOT C
I'POMKOCTh (cBOM MPUBBIYKU C HOPMAMU | MTAPTHEPAMHU 11O
3BYKa. TTOBEJICHHSI: COOTFO/ICHUE COBMECTHOM
THUILNHBI) JEeSITeTbHOCTH WIH
oOMeHny
uHpopmanuen
43. | 3BykoBble | KomOuHMpOBa becena o Pacnipoctpanenue Briaensror n 0Co3HaKT TO, VYyarca
9 BOJIHBI. HHBIH YPOK BorpocaM. | 3Byka. CKOPOCTb 3ByKa | UTO y»K€ YCBOEHO U UTO €€ | OpPraHU30BbIBATh U




NOJIC)KUT YCBOCHMUIO,
OCO3HAKT Ka4yC€CTBO U

IUTAHUPOBATh yueOHOe
COTPYIHHYECTBO C

YPOBEHb YCBOCHUS YUUTENIEM U
CBEPCTHUKAMH
44. | Orpaxenu | KomOunmpona Camocrosite | OTpaxkeHue 3ByKa. 9X0. | BpIIensoT 1 0Co3HalOT TO, VYuyarcs neicTBOBaTh €
10 | e3ByKa. HHBIN YPOK JIbHAs YTO y’K€ YCBOEHO U YTO €IlIe | YYETOM MO3ULIUH
39xo. pabora MO/IJIEKUT YCBOEHHUIO, JIpyroro u
OCO3HAIOT KauyeCTBO U COIJIACOBBIBATh CBOU
YPOBEHb YCBOEHUS JIENUCTBUS
45. | Kontponb | Ypok KOHTpOJIsL | KOHTPOJIb KOHTpPOJIb OneHuBaoT JTOCTUTHYTHIN Perynupyror
11 | nas OLICHKH U pe3ynbTaT COOCTBEHHYIO
pabora No | KoppeKiuu JIeATETbHOCTh
5 3HAHUU IIOCPEACTBOM
«MexaHuu | ygamuxcs pEYEBBIX NEUCTBUI
ecKue
KoJIeOaHus
. 3BYK».
Pazjen 3. DuekrpomaruutHoe noJie (18 yacon).
46. | MarautHo | KomOuHMpoBa becenamo | MarnuTtHoe moute, [IpenBocxumaror pesynpTar | Mcnons3yror
1 e rnoJe. HHBIN ypOK BOIIpOCaM. | YCJIOBHS €r0 1 YPOBEHb YCBOCHHUS a/IeKBaTHbIE
BO3HUKHOBEHUS U (xaxoii Oyzner pe3ynbraT?) A3BIKOBBIE CPECTBA
IIPOSIBJICHUS JUTsL OTOOpaskeHust
CBOMX YYBCTB,
MBICJIEH U
noOyXAeHu’
47. | HampaBne | Ypok usyuenust | Pemienue I'papuueckoe CamMocTosATENbHO PaGoratot B rpymmne
2 HUE TOKA U | ¥ TIEPBUYHOTO KayecTBEHH | M300paxkeHue (bopMyIHpYIOT
HaIpaBJIEH | 3aKpEeTICHUS bIX 3aj1a4. MarHMTHOTO TOJIS. M03HABATEIbHYIO LENb U
Ue JIMHUM | HOBBIX 3HAaHUH IIpaBuio npaBoi pyku | CTPOSIT AEUCTBUSA B
€ero COOTBETCTBHUH C HEMN
MarHuTHO
'O MOJIS.
48. | ObHapyxe | Ypok u3yuenus: | Camoctosite | JelictBue MaruutHoro | CaMoCTOSITEIbHO PaboTaroT B rpymnie




3 HUE U [IEPBUYHOIO JIbHAs I10JIsI Ha IIPOBOJHMUK C (bopMyIHpYIOT
MarHuTHO | 3aKpEIUICHHS pabora TOKOM. MIO3HABATEJIBHYIO LIEJb U
ro 1moJist HOBBIX 3HaHUHI CTPOAT JEHUCTBUS B
0 €ro COOTBETCTBHUU C HEM
JIEUCTBUIO
Ha
JJIEKTPHUYE
CKHI1 TOK.
[IpaBuno
JIEBOU
PYyKH.
49. | Unanykuus | Ypok usydenus | Tect. WNunyknus marautHoro | CiauyaroT crnocob u Perynupyror
4 MAarduTHO | W TIEPBUYHOIO nons. Jleicteue pe3yJIbTAT CBOMX JCUCTBHIA C | COOCTBEHHYIO
ro MoJjsl. 3aKpEIUICHUS MarHUTHOTO TOJIA Ha 3a/IaHHBIM 3TaJIOHOM, JIeATEIbHOCTh
JlelicTBUE | HOBBIX 3HAHMI JIBUKYIIYIOCA 0OHApYKMBAIOT OTKJIOHEHUSI | TTIOCPEJICTBOM
MarHuTHO 3apSYKEHHYIO YaCTULy. | U OTJIMYHUS OT 3TaJIOHA pEeYEBBIX JEHCTBUIA
o IoJs Ha
JBUKYIILY
F0CsI
3apsKEHH
YIO
YaCTHULLY.
50. | Pemenne | KomOmHHMpOBa Paborano | KonmnuectBeHHbIE BHocAT KOppEeKTHBEI U Oobmatores u
5 3a/1a4 Ha HHBIN YpOK KapTO4YKaM | XapaKTEePUCTUKHU JIOTIOJTHEHHUS B CIIOCOO CBOMX | B3aUMOJICHCTBYIOT €
cuiy c MarHUTHOTO IO JNENCTBUAN [IapTHEPAMHU 110
Awmrmepa n IIPOBEPKOI COBMECTHOM
cuILy Y IOCKH JIeATEIbHOCTH WIH
Jlopenna. oOMeHy
uHpopmanuen
51. | MarautH | Ypok m3yuenust | becena mo MarHuTHBIN TOTOK. DOopMYIIHPYIOT Perynupyrot
6 bl [IOTOK. | U IEPBUYHOIO BOIIPOCAM. [I03HABATEJIBHYIO LIENIb U COOCTBEHHYIO
3aKpEIUICHUS CTPOAT JEHUCTBHUS B JIeATEIIbHOCTh

HOBBIX 3HAHUN

COOTBETCTBHUM C HEU

MoCpCACTBOM




pEYEBbIX NEUCTBUI

52. | SlBnenne | Ypok m3yuenust | Tecr. SBnenue Briaenstor u 0co3HaroT 1O, OnuceiBaroT
7 AJIEKTPOMA | U IEPBUYHOTO AJIIEKTPOMArHUTHOM YTO YK€ YCBOCHO U YTO €IIe | COACp>KaHUE
THUTHOMU 3aKperICHUS UHAYKIUH. ONBITHI MOJIJICKUT YCBOCHHUIO, COBEpIIIAEMbIX
WHIYKIUU | HOBBIX 3HAaHUHI @apajes. OCO3HAIOT Ka4eCTBO U JIEUCTBUM C LIEIIBIO
YpOBEHb YCBOCHUS OpPUEHTUPOBKH
MpeAMETHO-
MPAKTUYECKON HIIN
HHOHU JeSTSIILHOCTH
53. | Hampasne | KomOuamMpoBa NHayKTUBHOCTD. OneHuBaoT JTOCTUTHYTHIN OnuceiBaOT
8 HUE HHBIN ypOK CaMouHAYKLHS. pe3ynbTaT CoJiep)KaHuE
WHIYKIINO [TpaBuno Jlenna COBEPIIAEMBIX
HHOT'O OEUCTBUH C LEIBIO
TOKa. OpPUEHTUPOBKHU
[IpaBuno peIMEeTHO-
Jlenna. IIPAKTUYECKON MU
SBnenue HHOM e TENbHOCTH
CaMOUHIY
KITUH.
54. | Jlaboparo | JIaboparopnass | Odopmiien | SBrneHus CoCTaBIAIOT TUIaH U Ucnons3ytor
9 pHas pabora, ue paboThl, | YMEKTPOMAarHUTHON MOCJIEIOBATENBHOCTD aJICKBAaTHbBIE
pabora Ne | Hannuume BBIBO/I. AHAYKIWU. NeUCTBUHI SI3BIKOBBIE CPEACTBA
4. TaOJIHUIIBL, JUTSL OTOOpasKeHUs
«3yyeHun | puCyHKa, CBOUX UYBCTB,
€ SIBJICHUS | NIpaBUJIbHBIE MBICJIEH U
AJIEKTpOMa | MPSIMBIE, MOOYXICHU I
THUTHOMN H3MEpPEHMUS,
WHIYKIIAA | OTBET C
». eAMHULIAMU
W3MEPCHUS B
CH, BBIBOI.
55. | Ilomyuenn | Jlekmus, Camocrosite | [Tomyuenue OnpenensroT OO6mraroTcs u
10 |e COCTABJICHHE JIbHAA MEPEMEHHOT0 M0CJIe/I0BATEIbHOCTh B3aUMOJICHCTBYIOT C




MEPEMEHH | OIIOPHOTO pabota AIEKTPUYECKOTO TOKA. | MPOMEKYTOUHBIX ENeH C MapTHEPAMH 110
oro KOHCIIEKTa Tpanchopmarop. Y4€TOM KOHEYHOTO COBMECTHOM
AIEKTpUYE pe3yibTaTa JIeATETbHOCTH WIN
CKOTO oOMeHy
TOKA. uH(popmanuen
Tpancdop
MaTop.
56. | Dnextpom | Jlekmus, Tecr. DJIEKTPOMArHuTHOE CamMocCTOsITeTbHO Perynupyrot
11 | arHMTHOE | COCTaBIICHHE ToJe. dhopMynupyroT COOCTBEHHYIO
noJie. OIOPHOTO DNEeKTPOMarHuTHbI € MO3HABATEJIbHYIO LIEJb U JIeATEIbHOCTh
DJIEKTPOM | KOHCIIEKTa BOJIHBI CTPOAT IEHCTBUS B MOCPEJICTBOM
arHUTHBIE COOTBETCTBUU C HEM peYEBBIX JEHCTBUIA
BOJIHBI.
57. | Konebare | Tect nmm becenano | KonebatenpHbIit CamocToATeNbHO Pabotarot B rpymie
12 | nbHBIH 3a/laHKe Ha BorpocaM, | KoHTyp. [lepenaua u dbopMynupyroT
KOHTYD. COOTBETCTBHUE perieHue npueM uHdopMaIuu ¢ | MO3HABaTEIbHYIO 1IENb U
[IpuHnmn KaueCTBEHH | ITOMOILbIO CTPOAT JEUCTBUS B
BI BIX 3a/1a4. AIIEKTPOMArHUTHBIX COOTBETCTBHUU C HEM
pazuocBs3 BOJIH
uu
TEJIECBUJICH
sl
58. | Dnexktpom | UnnuBuayanbHa | becena mo DneKkTpoMarHuTHas Brigensior u 0co3HaroT TO, VYuyarcs aeiicTBoBaTh ¢
13 | aruTHas | s paborta BOIIpOCaM. | MPUPOJIa CBETA. YTO YK€ YCBOCHO W YTO €II€ | YYETOM O3
npupojaa MOJ/JIEKUT YCBOCHUIO JIpyroro u
CBeTa. COTJIaCOBBIBaTh CBOM
JIEUCTBUS
59. | Ilpenomnie | MamuBuayansHa | becena mo 3aKOH IPEIOMIIEHUS BHocAT KOppeKTHBEI U Perymupyror
14 | #ue cBera. | 1 pabota BompocaMm, | cBeta. Ou3nueckui JIOTIOJTHEHHUS B CITOCOO CBOUX | COOCTBEHHYIO
Hucnepcu peuieHne CMBICJI TTOKA3aTeNs JIEUCTBUI JIESITEIIbHOCTD
s CBETA. KaueCTBEHH | MPEJIOMJICHUSI. MOCPEJICTBOM
IlBera Ten. BIX 3a11ad4. Hucnepcus ceera pEYEBBIX NEUCTBUI
60. | Tumnsr Tect nnn becena o Turbl ONTUYECKUX CaMoCTOSITENBHO Obmatorcs u




15 | onTuueck | 3ajaHue Ha BOIIpOCAaM, | CIIEKTPOB. dhopMynupyroT B3aUMOJICHCTBYIOT C
ux COOTBETCTBHUE pelieHue [Tpoucxoxaenue MO3HABATEJIbHYIO 11 U napTHEpamHu 1o
CIIEKTPOB. KaueCTBEHH | JIMHENYaTbIX CIIEKTPOB | CTPOST JACUCTBUSA B COBMECTHOM
[Tpoucxox BIX 3aJ1a4. COOTBETCTBUHU C HEH JIESITEIIbHOCTH WU
JIeHHE oOMeHy
JMHeWJar nHpopmarmein
BIX
CIEKTPOB.

61. | Jlaboparo | Jlaboparopuas | Camocroste | Habmonenue cnektpoB | CaMOCTOSITENBEHO Oobmatores u

16 | pHas pabora, JIbHAS dbopMynupyroT B3aMMO/ICICTBYIOT C
pabora HaJIu4uue pabora MO3HABATEJIbHYIO 11EJb U napTHEePaMH 1o
Nos. TaOJIHLIBL, CTpOSIT JCHUCTBUS B COBMECTHOU
«Habmone | pucyHka, COOTBETCTBHUU C HEM JIESITCIIBHOCTH HITH
HUE MIpaBUJIbHbBIE oOMeHy
CIUTONIHOT | TIPSIMBIE, nH(popmManuen
ou HU3MepeHus,

JMHENYaT | OTBET C

BIX €AMHULIAMU
CIIEKTPOB | U3MEPEHUS B
ucnyckan | CU, BeIBOSI.
us».

62. | O6o0maro | Tect mim Brinensror ¥ 0cO3HAIOT TO, [IposiBasitoT

17 | mmii ypok | 3amaHue Ha YTO YK€ YCBOCHO M UTO €1I€ | TOTOBHOCTh
10 TEME: COOTBETCTBHUE MOJIJIEKUT YCBOCHHUIO, a/IeKBaTHO
«DIEeKTpo OCO3HAIOT Ka4ueCTBO U pearupoBath Ha
MarHuTHO YpOBEHb YCBOCHUS HYKIbI JPYTUX,
€ ToJje». OKa3bIBaTh MIOMOIIb U

HMOIIMOHAIBHYIO
TTOJIJICPIKKY

63. | KoHTponb | YpOK KOHTpOJII | KOHTPOJIb KOHTPOJIb OneHnBarOT JAOCTUTHYTHIN Perynupyror

18. | mas OLICHKHU U pe3yabTaT COOCTBEHHYIO
pabotaNe6 | KOppeKIuu JIeATeTLHOCTh
«DIEeKTpO | 3HAHUU MOCPEJICTBOM




MAarHuTHO | yYalllUuXcs pEYEBBbIX NEUCTBUI
€ moJje».
Pa3nen 4. CTpoeHue aToMa M aTOMHOTIO SIIPA, HCMOJIL30BAHME YJHEPTHH ATOMHBIX sijiep (15 yacoB).
64. | Paguoakr | KomOunupoBa becena o PanuoaktuBHOCTh Kak | [IpenBocXuIiaioT pe3yaprar | YMEHT (Win
1 UBHOCTb. | HHBIH YpOK BOIIPOCaM. | CBUJECTEIHCTBO U YPOBEHb YCBOCHHUS pa3BUBAIOT
Monenu CJIOHOTO CTPOCHUS (xakoit Oynmer pe3ynabTar?) CIIOCOOHOCTH) OpaTh
aTOMOB. aToma Ha ce0s MHUIIMATUBY B
OpraHu3aluu
COBMECTHOTO
JICUCTBUS
65. | Pagunoakt | OcMEbICiIEHHE, dusnuecku | PaguoakTuBHBIC Can4aroT ¢cBOH CIrocoo YMmerT (unu
2 WBHEBIC KOHKpETH3alusl | i TUKTAHT | MPEBPAIICHUS aTOMHBIX | JCHCTBHS C TAJIOHOM pa3BUBAIOT
npeBpaiie | U oTpaboTka snep CIIOCOOHOCTB) C
HUS 3VH, CY/[ IIOMOUIBIO BOITPOCOB
ATOMHBIX OOBIBAThH
anep. HEJ0CTAIOUIYIO
nHpopMaIuIo
66. | Oxcnepum | KomOuaMpOBa Tecr. OxcnepuMeHTasb Hble | COCTaBJISIOT IUIaH U PaGorator B rpymnme.
3 €HTAIIbHBI | HHBINA YPOK METOJIbI UCCIIEIOBAHUS | MOCIIEIOBATEILHOCTD OnpenensroT 1enu u
€ METO/BI YaCTHII. JNENCTBUAN (GYHKIIUU YYaCTHHUKOB,
HCCIEe10BA CHIO0COOBI
HUSI B3aUMOJICUCTBUS
YaCTHIL.
67. | Jlaboparo | Jlaboparopuas | Odopmien | DkcnepuMeHTan b Hble | CHyaroT cnocod u OmnuceIBarOT
4 pHas pabora, ue paboThl, | METOJbI UCCIEOBAHUS | PE3yabTaT CBOUX JIEHCTBUM C | colepiKaHHE
pabora Ne | Hannuume BBIBOJI. YaCTHIL 3a/IaHHBIM TAJIOHOM, COBEpIIIAEMBIX
6 TaOJIUIIbI, 00HapyKUBAIOT OTKIOHEHHs | JEHCTBUI C LIENbIO
«3mepeH | pucCyHKa, W OTJIUYHS OT 3TaJOHA OpPHUEHTUPOBKH
ue MIpaBUIIbHBIE MpeIMEeTHO-
€CTECTBEH | IPsIMBIE, MIPAKTUIECKON HITH
HOTO HU3MepeHus, WHOM e TENbHOCTH
paauanuo | OTBET C
HHOTO eIMHUIIAMU




¢ona

U3MEPECHUS B

nosumetrp | CHU, BIBO.
OM.
68. | OtkpeiTre | JIekmus, becena o OTKpBITHE TPOTOHA U CamMocCTOsITeTbHO OnuceiBaroT
) IIPOTOHA U | COCTaBJICHUE BOIIpOCaM. | HEMTpOHA. (bopMyIHpYIOT coJiepKaHue
HEUTpOHA. | OTIOPHOTO MO3HABATEJIbHYIO 1€ U COBEpIIIAEMbIX
KOHCIIEKTa CTpOSIT AEUCTBUS B JIEUCTBUH C LIEJIBIO
COOTBETCTBUHU C HEH OpPUEHTUPOBKU
JIESITEIIbHOCTH
69. | CocraB Jlexnws, ®usznyecku | CocraB aTOMHOIO sapa. | BHOCAT KOPPEKTUBHI U OOmarores n
6 aTOMHOTO | COCTaBJICHHE i AMKTaHT | SIoepHbIE CUJIBL. JIOTIOJTHEHHUS B CIIOCOO CBOMX | B3aUMOJICHCTBYIOT C
aapa. OIIOPHOI'O MaccoBoe uncio JNENCTBUAN [IapTHEPAMHU 110
SnepHble | KOHCIIEKTa COBMECTHOM
CHUJIBIL. JIESITEIIbHOCTH
70. | DuHeprus OcMbIcnienue, Camocrosite | DHeprus CBs3H. BHoOCAT KOppEKTUBBI U Obmatorcs u
7 CBSI3U. KOHKpETH3auus | JbHas Hedext macc JIOTIOJIHEHHUS B CIIOCOO CBOMX | B3aUMOJICHCTBYIOT C
Hedekt 1 0TpaboTKa paborta JEHCTBUM MapTHEPAMH T10
Macc. 3VH, CY [ COBMECTHOM
JIESITENIBHOCTH
71. | dlenenue | Tect min Camocrosite | Jlenenue snuep ypaHa. CraBsT yueOHyI0 3a/1a4y Ha [TonumaroT
8 a1ep 3aJlaHuE Ha JpHAs IlenHele ssnepHbIE OCHOBE COOTHECEHHS TOTO, BO3MO>KHOCTb
ypaHa. COOTBETCTBHUE pabora peaxiuu. YTO YK€ U3BECTHO U YCBOEHO, | Pa3JIMYHbBIX TOUEK
Lenneie Y TOT'O, UTO €IL[€ HEU3BECTHO | 3pEHUs, HE
AJIepHbIE COBIIAJIAIOIIUX C
peaxIuu. COOCTBEHHOU
72. | Slnepusiit | Jlexnus, ®usnuecku | SnepHslil peakTop Crapsr yueOHy0 3a/1a4y Ha [IposiasroT
9 peaxTop. COCTaBJICHUE W IUKTaHT OCHOBE COOTHECEHHUS TOTO, TOTOBHOCTb K
[Ipeo6pa3 | onmopHOro YTO YK€ U3BECTHO U YCBOEHO, | OOCYXIEHUIO Pa3HbIX
OBaHME KOHCIIEKTa U TOTO, YTO €I11€ HEU3BECTHO | TOYEK 3PEHUS U
BHYTpPEHHE BbIpaboTKe 001Ien
1 DHEpruu (rpynImoBoii) MO3UIUN
A1€ep B

QJICKTpHUYIC




CKYIO

SHEPTHIO.
73. | Jlaboparo | Jlaboparopuas | Odopmuen | M3ydeHue neneHus CaMocTOsATEIHHO Yuarcs
10 | pHas pabora, ue paboThl, | sAaep ypaHa 1o hopmyIupyroT apryMeHTHPOBATh
pabora Ne | Hanmuuue BBIBO/I. ¢dororpadusm TpekoB. | MO3HABATEIBHYIO LENb U CBOIO TOYKY 3pEHUS,
7. TaOJIULIbI, CTpOSIT NEUCTBUS B CHOPUTH U OTCTaUBAaTh
«M3ydyenu | pucyHka, COOTBETCTBHUH C HEH CBOIO MTO3UIIHIO
€ JIeJICHUs] | IpaBUJIbHbBIE HEBPaKJICOHBIM JIJIS
sanep npsIMbIE, OIIIOHEHTOB 00pa3oM
ypaHa 1o | U3MepeHus,
dororpad | oTBeT C
uu €AMHULIAMU
TPEKOBY». | U3MEPEHUs B
CH, BBIBOSI.
74. | Atomnas | Jlekuus, Tecr. TepMmosinepHas BHoOCAT KOppEKTUBBI U VYuarcs
11 | sHepreTuk | cocTaBICHHE peakmus. ATOMHast JIOTIOJTHEHUS B CIIOCO0 CBOMX | YCTaHABIUBATH U
a. OTIOPHOTO SHEpPreTHKa neicTBuit CpaBHUBATbH Pa3HbIC
Tepmosine | KOHCIIEKTa TOYKH 3PCHUS,
pHast MIPEX/Ie YeM
peaxiusi. MPUHUMATD pPelIeHUE
U JIeNaTh BBIOOD
75. | buonoruu | Jlekmus, becena o buonornueckoe CraBsT yueOHyI0 3a/1a4y Ha OmnuceIBarOT
12 | eckoe COCTaBJICHHUE BOMpocaM. | JIeHiCTBHE paJHaluu. OCHOBE COOTHECEHUS TOTO, cojiep>kaHue
JICCTBUE | OTIOPHOTO 9TO YK€ U3BECTHO U YCBOCHO, | COBEPIIAEMBIX
pajuanuu. | KOHCIIEKTa U TOTO, YTO €Ile HEU3BECTHO | JIeHCTBUM
76. | Jlaboparo | Jlaboparopuas | Odopmiuen | [lepuon momypacmana CamocTosTenpHO PaGotatot B rpymie
13 | pnas pabora, ue pabotsl, | OueHka nepuoja (bopMyIHpYIOT
pabora Ne | Hanmmume BBIBOJI. noJypacrasa MMO3HABATEIBHYIO IIETTh H
8 «Omnenka | TabIUIIBL, HAXOJSIIUXCS B CTpPOSIT NEUCTBUS B
nepuosia | PUCYHKa, BO3/yX€ IMPOIYKTOB COOTBETCTBHUH C HEH
noJrypacma | mpaBHJIbHbBIE pacmaja rasa pagoHa
na psIMBIE,
HAXOJSIIM | U3MEPEHHS,




XCS B OTBET C
BO3/IyXe eAMHULIAMU
MPOJYKTO | U3MEPEHUS B
B pacraga | CU, BbIBO/I.
rasa
pazioHay.
77. | JJaboparo | JIabopatopuas | Odopmien | M3yuenue TpekoB CamMocTosATENBHO Pabotarot B rpymre
14 | pHas pabora, re paboThl, | 3apSOKEHHBIX YaCTHIL 110 | GOPMYITHPYIOT
pabora Ne | Hanume BBIBOJI. roToBeIM (hoTorpadusiM | MO3HABATEIHHYIO 1ENb U
9 TaOJIHLIBL, CTPOSAT JIEHCTBHS B
«M3y4eHun | pucyHkKa, COOTBETCTBHUU C HEMN
€ TPEKOB MIpaBUIIbHBIE
3apsDKEHH | MIPSIMBIE,
BIX YaCTHUI[ | U3MEPEHHUS,
o OTBET C
TOTOBBIM | €MHUIIAMH
dororpad | u3MepeHHs B
UM, CH, BBIBOSI.
78. YPpOoK KOHTPOJISI | KOHTPOJIb KOHTPOJIb O1eHUBaIOT JAOCTUTHYTHIN OmnuceIBarOT
15 | KoHTponb | OLIEHKH U pe3ynbTaT coJiepKaHue
Hast KOPPEKIINU COBEPIIIAEMBIX
pabota No | 3HaHWMIA JIEUCTBUN
7 y4aumxcs
«Ctpoenun
e aToMa 1
aTOMHOTO
a7Ipa»
Pasnea 5. Crpoenue u 3Bosnronus Beesennoii. ( 6 4acos)
79. | CocraB Jlexuus, becena no CocraB cTpoeHue u Cnu4aroT crnocob u Perynupytor
1 CTpOCHHE COCTaBJIEHHE | BONPOCAM. | MMPOUCXOKICHHE pe3yabTaT CBOMX JIEUCTBUM C | COOCTBEHHYIO
u OTMIOPHOT'O ConHe4yHOM cUCTEMBbI 3a/IaHHBIM 3TaJIOHOM, JIeATETbHOCTh
MIPOHCXO0XK KOHCIIEKTA. ['eonienTprueckas u 0OHApY)KHBAIOT OTKJIOHEHHUSI | TTIOCPEICTBOM
JICHUE TeJIMOLIEHTPUYECK ast Y OTJINYUS OT 3TAJIOHA peUeBbIX NEHCTBUN




ConHeuHo

u

CHCTEMBI.
80. | I[lmanersr Jlexus, Becena o
2 3eMHOM COCTaBJICHHE | BOIIPOCAM.
TPYIIIIBL. OTIOPHOT'O
KOHCIICKTA.
81. | I[lma"ers! Jlexus, Becena o
3 TUTaHTBI COCTABJICHHE | BOIIPOCAM.
ConHe4yHo OTIOPHOT'O
17| KOHCIEKTA.
CHCTEMBI.
82. | Maisle Jlexust, becena no
4 Tena COCTABJICHHE | BOIIPOCAM.
ConneuHo OIIOPHOIO
51 KOHCIICKTA.
CHCTEMBI.
83. | Ctpoenue, | Jlexuus, becena no
5 U3ITy4eHHUE | COCTABIICHUE BOIIpPOCaM.
51 OTIOPHOTO
9BOJIIOIUS | KOHCIIEKTA
3BE3I.
84. | Crpoenne | Jlekrus, Becena o
6 u COCTaBIICHHE BOIPOCaM.
SBOJIFOIIHS | OTIOPHOTO
Bcenenno | KkoHcHekTa
51

CHUCTEMBI MUDA.
Ctpoenue Beenennoii.

DBomronusa BeeneHHOH.

I'unoresa bomapmoro
B3pbIBa

CamMocCTOsITeTbHO Perynupyrot
dhopMynupyroT COOCTBEHHYIO
MO3HABATEJIbHYIO 1€ U JIESITEIbHOCTD
CTPOAT JEUCTBUS B MOCPEJICTBOM
COOTBETCTBUU C HEU pEYEBbIX JEUCTBUI
BHocsT KOppeKTUBBI U Perynupyrot
JIOTIOJTHEHUS B CITOCOO CBOUX | COOCTBCHHYIO
IEeUCTBUH HEITEIHLHOCTD
MOCPEJICTBOM
peYEeBbIX JEUCTBUI
BrocAT KOppeKkTHBEI U Hcnons3yror
JIOTIOJTHEHHUS B CIIOCOO CBOUX | aJIeKBaTHBIE

NEeNUCTBUI

SA3BIKOBBIC CPCACTBA
JI 0T06pa)KeHI/I${
CBOUX YYBCTB,

MEICIIEH U

MOOYXACHU I
CraBsr yueOHyI0 3a/1a4y Ha Hcnonb3yror
OCHOBE COOTHECECHUS TOTO, aJICKBaTHEIC

4TO YK€ U3BCCTHO U YCBOCHO,
1 TOTO, YTO €1I€ HCU3BCCTHO

SI3BIKOBBIE CPEICTBA
JUIST OTOOPaKEHUSI
CBOMX YYBCTB,

MBICJIEH U

noOyXAeHu !
Crapsr yueOHy0 3a/1a4y Ha Hcnons3yror
OCHOBE COOTHECEHHS TOTO, a/IcKBaTHbBIE

4TO YK€ U3BCCTHO U YCBOCHO,
1 TOT'O, YTO €1I€ HCU3BCCTHO

SI3BIKOBBIE CPEJICTBA
JUTSL OTOOpasKeHUs
CBOUX YYBCTB,
MEICIIEH U




| no6ysxeHmii

Pa3znen 6 .IloBTropenue 184

85. | HaBnenue. | Tecr. KOHTPOJIb 3nanus 3a Kypc 7-9 BHoCAT KOppEKTUBBI U anpesnb
1 KJ1acc JIOTIOJTHEHHUS B CIIOCOO CBOUX
JICUCTBUI
86. | HaBnenue | Tectc Camocrosite | laBnenune. @opmyna [IpumeHsAIOT HaBBIKK [Tnanupyrot oburue
2 TBEPAbIX B3alMOIIPOBEPK | JIbHAS JUISL HAXOKIAEHUS JaB- OpraHu3aIH y4eOHOM CTIOCOOBI PAOOTHI.
TeN ot pabora nenus. EquHuiel JeSATEeIbHOCTH, OO6meHuBaroTCs
KUJKOCTE nasieHus. Pemenne CaMOKOHTPOJISI U OLIEHKHU 3HAHUSAMU MEXIY
1 ¥ Ta30B 3aj1ad. pE3yNbTaTOB CBOEH YIEHAMH TPYNIbI 1S
JeMoHCcTpanuu. NeSITeNIbHOCTH MIPUHATHS
3aBUCHUMOCTbD JaBIICHUS 3¢ (HeKTUBHBIX
OT JIEHCTBYIOIIEH CHJIBI COBMECTHBIX pELICHUI
Y TUIOIIAU OIOPHI.
Paspe3anne kycka
MJIACTUJIMHA TOHKOU
IIPOBOJIOKOM.
Bersicuenue crnoco6oB
WU3MEHEHUS JaBJICHUS B
OBITY U TEXHUKE.
87. | TeruoBbie | Tect ¢ KomOunupo | YaenpHas Teriora [IpuMeHSIOT HaBBIKU [TnanupyroT o6mme
3 SIBJICHUS. | B3aUMOIIPOBEPK | Ba HHBIM IUIaBJIEHUS, €€ OpraHu3ayy yueOHo CIIOCOOBI PAOOTHI.
ot YpPOK (UBUYECKUN CMBICT U JIESITETbHOCTH, OOmMeHuBarOTCS

CANHUIIA UBMCPCHUS.

CAMOKOHTPOJIA U OLICHKU

SHAHUSIMHU MCIKIY




OObscHeHUE
MIPOIIECCOB ILIABJICHUS
Y OTBEp/ICBAHUSI HA
OCHOBE 3HAaHHUHU O
MOJICKYJISIPHOM
CTPOCHHH BEIIECTBA.
Amnanns tadmuisl 4 B
yaeOHnke. opmyia
JUTS pacueTa
KOJIMYECTBA TEILIOTHI,
HEOOXOIMMOT0 JIJIS
IUIaBJICHMS TeJIa WK
BBIJICTISTIONIETOCS TIPH
€r0 KpUCTaJUTH3aIUH.

pe3yJIbTaTOB CBOEH
NeATEITbHOCTH

YJICHaMH TPYIIIBI IS
HNPUHATHS

3¢ PEKTUBHBIX
COBMECTHBIX PEIICHUIT

88.

TeruioBbie
SIBJICHUS.

NunpuBunyanbHa
s pabora.

KomOunampO
Ba HHBIA

YPOK

VY nenpHas TemiaoTa
IJIaBJICHUS, €&
(U3UYECKUN CMBICI U
SAMHUIA U3MEPEHUS.
OO0OBsicHEHHE
MPOLIECCOB IJIABJICHUS
Y OTBEPJICBAHUS Ha
OCHOBE 3HAaHHUH O
MOJIEKYJIIPHOM
CTPOEHHH BEIIECTBA.
Amnanus tadbnuusl 4 B
yuebHuke. Dopmyna
TSl pacuera
KOJIMYECTBA TEILIOTHI,
HEOOXOANMOTO I
IIJIABJICHUS TEJia UiId
BBIJICIISIFOIIETOCS TTPU
€ro KpUCTaJUIM3alUU.

[IpuMeHAIOT HAaBBIKK
OpraHu3anuu y4eOHoM
JeSATEIbHOCTH,
CaMOKOHTPOJISI U OLIEHKU
pe3yJIbTaTOB CBOEH
JEeATEIbHOCTH

Perynupyror
COOCTBEHHYIO
JIeATEIIbHOCTh
IIOCPEACTBOM
pEYEBBIX NEUCTBUI

89.

3aKOHEBI

NuauBunyanbHa

Camocrosre

Onpenenenue MyTH,

[IpuMeHSIOT HaBBIKH

[Tnanupyrot obume




S) B3auMoJie | 5 paboTa. JbHas NPOIIEHHOTO  TEJOM | OpraHu3aluy y4eOHOH CIIOCOOBI PAOOTHI.
HCTBUS U pabora npu PaBHOMEPHOM | JI€ATEIbHOCTH, Ob6meHuBaroTCs
JBUKECHUS JBUKECHUH, 10 | CAMOKOHTPOJISL U OLIEHKH 3HAHUSAMHU MEXIY
Te. dbopMyIie U C TOMOUIBIO | PE3yJIbTATOB CBOEH YJIEHAMU TPYIIIbI IS

rpaduKoB. NESATEIbHOCTH PUHSITHS
Haxoxxnenue BpemeHU 3¢ PeKTUBHBIX
JIBUKECHUS TeNl. COBMECTHBIX PEILICHUI
Penrenue 3amau.

JeMoHcTpanuu.

JIBuKeHHe 3aBOTHOTO

ABTOMOOMIISL.

90. | 3akoHsl NnnuBunyansua | MunuBunya | OmnpeneneHue nytH, | [IpuMeHsIoT HaBbIKK [Tnanupyrot oburue

6 B3aMMOJIC | 5 paborta. Jb Hast MPOUJCHHOTO  TEJIOM | OpraHU3aluu y4eOHO CTIIOCOOBI paOOTHI.
HCTBUS U pabora npu PaBHOMEPHOM | JIeATEIbHOCTH, OO6meHuBaroTCs
JBUKECHUS JBUKCHUH, 10 | CAMOKOHTPOJISL U OLIEHKHU 3HAHUSAMU MEXIY
Te. dbopMyIe U c TOMOMIBIO | PE3yabTATOB CBOEH YJIEHAMU TPYIIIbI IS

rpaguKoB. JeSTENIbHOCTH TPUHSITHS
Haxoxnenue BpeMeHU 3¢ (HeKTUBHBIX
JIBUKECHUS TeNl. COBMECTHBIX peIlIeHUI
Pemenue 3anau.

JeMmoHcTpanmy.

JIBU>KEeHUE 3aBOJHOTO

ABTOMOOMIISL.

91. | Mexanuue | Tect ¢ Tectuposan | MowmHocTs — [IpuMeHAOT HAaBBIKK [Tnanupyrot oOuime

7 cKas B3alMOIIPOBEPK | € XapaKTepUCTUKA OpraHu3auu yaeOHou CHOCOOBI pabOTHI.
paGotamu | oif CKOPOCTH BBIIIOJIHEHUS | JESATEIBHOCTH, OOMeHuBaroTCA
MOIIIHOCTb paboTsl. Ennnunet CaMOKOHTPOJISI U OLIEHKU 3HAHUSAMHU MEXIY
, IPOCThIE MOIIIHOCTH. AHaJIN3 pe3yJIbTaTOB CBOEH YJIeHAMU TPYIIIBI JJIs
MEXaHU3M TaOJINYHBIX TaHHBIX. NeSITeNIbHOCTH MPUHSTUS

bI

Pemenue 3amau.
JeMmoHcTpanmy.
Ornpenenenue
MOIIHOCTH,

3P PEKTUBHBIX
COBMECTHBIX pELICHUI




pa3BHUBaEMOM
YUYEHUKOM IPU X0Jb0e.

92. | Ilpo6uwiii | Tect Kontpouns 3HaHUSI [10JIyYEHHbIE [IpuMeHAIOT HAaBBIKH Perynupyror anpelib
8 IK3aMeH 3a 7-9 knacc OpraHu3aluy yaeOHoM COOCTBEHHYIO
o gpopme JIEATEIIbHOCTH, JIEATENBHOCTD
ora. CaMOKOHTPOJIS U OLIEHKHU MOCPEJCTBOM
pe3yabTaTOB CBOEH pEeYEBBIX JEHCTBUN
JIeSITeIbHOCTH
93. | Mexannue | Tectc Camocrosite | Konebanus. [IpuMeHSIOT HaBBIKH [Tnanupyrot o6mme
9 CKHe B3aMMOITPOBEPK | JIbHAS KonebarenpHast OpTraHHU3aIK YIeOHOM CTIIOCOOBI paOOTHI.
Kosie0aHus | oi pabora cuctema. MasiTHUK. JeSITeNIbHOCTH, OO6meHuBaroTCs
Y BOJIHBI. AMIUIATYIa, IEPUO], CaMOKOHTPOJISI U OLIEHKU 3HAaHUSIMH MEXKILY
daza, yactora pe3yabTaTOB CBOEH YJIEHAMU TPYIIIbI 1S
JeSITeTbHOCTH TPUHSITHS
3¢ PEeKTUBHBIX
COBMECTHBIX pEeHICHUN
94. | Dnextpuu | O600IICHNE U Kom6unupo | IlocnenoBarenbHoe u [IpuMeHsIOT HaBbIKU [Tnanupyrot obuue
10 | eckue CHUCTEMaTH3aIis | Ba HHBIN napajuiebHOe OpTraHHU3aIK YIeOHOM CIoCOOBI pabOTHI.
sBIeHUA. | 3HaHuil. Pabota | ypok COEZIMHEHUE NesITeIbHOCTH, OOMeHuBaroTCA
c MIPOBOTHUKOB. CaMOKOHTPOJISI U OLIEHKU 3HAaHUSMH MEXKILY
"KapToi OcHOBHBIE pe3yIbTaTOB CBOEH YJIeHAMU TPYIIIbI 1S
3HaHUK" 3aKOHOMEPHOCTH MPU NeSITeNIbHOCTH MPUHSTUS
M0CJIEI0BATEIbHOM U 3¢ (HeKTUBHBIX
napauieIbHOM COBMECTHBIX PEUICHUIN
coenuHeHUAX. Pemienue
3aaad. [IpakTrueckoe
UCIIOJIb30BaHNUE
COeTUHEHNN
IPOBOJTHUKOB.
95. | Onektpuu | O6GoOIIEHNE 1 Komb6unupo | [locnenoBarensHoe u [IpuMeHsIOT HaBBIKK [Tnanupyrot obuue
11 | eckue cucTeMaTHu3alus | Ba HHBIN napaujielbHOe OpraHu3ayy yueOHo CIIOCOOBI PAOOTHI.
aBleHus. | 3HaHWU. Pabora | ypok COEIMHEHNE JEATEIIbHOCTH, OO6meHuBaroTCs
C IPOBOJTHUKOB. CaMOKOHTPOJISI U OLIEHKU 3HAHUSAMHU MEXKTY




"kapToi
3gagun"

OCHOBHBIC
3aKOHOMEPHOCTHU MPHU
IMOCJIEIOBATEILHOM B
napasuieibHOM
coequHeHuAX. Pemenue
3aaad. [IpakTrueckoe

pe3yJIbTaTOB CBOEH
NeATEITbHOCTH

YJICHaMH TPYIIIBI IS
HNPUHATHS

3¢ PEKTUBHBIX
COBMECTHBIX PEIICHUIT

MCII0JIb30BaHUE
COEeIUHEHNN
IIPOBOJTHUKOB.
96. | Dnextpom | O6oOIICHHE U Camocrosite | KonebarenbHblii [IpuMeHsIOT HaBbIKU OnuceiBarOT
12 | arHuTHBIE | cUCTeMaTH3alus | JbHAs KoHTYp. Ilepenaya u OpraHu3aIH y4eOHOH coJiepKaHue
sBJIeHUd. | 3HaHuil. PaGota | pabora npueM UH(GOpMaIUK ¢ | AEATEIbHOCTH, COBEpILIAEMbIX
c IIOMOIIBIO CaMOKOHTPOJIS U OLIEHKHU JIEHCTBUN
"KapToit AJIEKTPOMArHUTHBIX pE3yNIbTaTOB CBOEH
3HaHUK" BOJIH JESATEIbHOCTH
97. | Dnekrpom | O6oOIIEHNE 1 Kombunupo | KonebarenpHbiit [IpuMeHsIOT HaBBIKK [Tnanupyrot odume
13 | arHuTHBIE | cucTemaru3anus | Ba  HHbIM | KOHTYp. [lepenaua u OpraHu3anuu y4eOHoM CIOCOOBI PaOOTHI.
ABJieHUs. | 3HaHMU. Pabora | ypok npueM HHpopMaluu ¢ | JeSTEbHOCTH, OOMeHMBarOTCA
c MIOMOIIbIO CaMOKOHTPOJISI M OLIEHKH 3HAaHUSMH MEXKILY
"KapToi AJIEKTPOMAarHUTHBIX pe3yabTaTOB CBOEH YJIeHAMU TPYIIIBI 115
3HaHUK" BOJIH NEeATEITbHOCTH MIPUHATUSA
3P PEKTUBHBIX
COBMECTHBIX pEeHICHUN
98. | CeeroBeie | OOOOIIEHNE 1 TECT HcTounuk cera. [IpuMeHsOT HaBBIKK [Tnanupyrot obume
14 | aBrneHus. | cucTeMaTU3aLUsg EcrecTBeHHbIe 1 OpraHu3aluy yuyeOHoM CIOCOOBI PaOOTHI.
3HaHuil. Pabora HCKYCCTBEHHBIE JIEATEIIbHOCTH, OOmeHuBaroTCS

C
"KapTon
3HaHun"

HWCTOYHUKHU TOKA.
TodedHbIN NCTOYHUK
CBETa U CBETOBOM JIyY.
[IpssmonuHeitHOE
pacrpoCcTpaHeHUe
cBeTa. 3aKOH
IPSIMOJIMHEMHOTO

CaMOKOHTPOJISL U OLIEHKH
pe3yJIbTaTOB CBOEH
JEATEIIbHOCTH

3HAaHUSIMH MEX]Ty
YIICHAMH TPYIIITBI JIsT
NPUHSTUS

3¢ (HEeKTUBHBIX
COBMECTHBIX PELICHUI




pacmpocTpaHeHUS
cBera. OOpa3oBaHue
TEHU U MOTYTCHH.
ConHeuHoe U JTYHHOE
3aTMeHue. Buaumoe
JIBUKEHHNE CBETHUII.

99.

10
2.1

O06o06m1ar0
e
MOBTOPEH
ue 3a Kypc
Duznku 7-

9

CamocrosiTenbH
ast paboTa i
TECT.

[IpuMeHAIOT HAaBBIKH
OpraHu3aluy y4eOHoM
JeSATEIbHOCTH,
CaMOKOHTPOJISI U OLIEHKU
pe3yJIbTaTOB CBOEH
JESTEIIbHOCTH

OnuceIBaroT
coJiepKaHue
COBEPIIIAEMBIX
JNeUCTBHI




