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[TOSCHUTEJIbBHASA 3AIIUCKA.
PaGouass mporpamMma  €CTECTBEHHOHAYYHOW  HANpPaBJICHHOCTH 10  (QU3UKE C
HCIIOIb30BaHUEM 000pynoBaHus HeHTpa «Touku poctay it 7-9 KIacCCOB OCHOBHOM IIIKOJIBI

COCTaBJIeHa U pa3paboTaHa B COOTBETCTBUHU C:

» @enepanbHbiM 3akoHOM oT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O06
oOpazoBanuu B Poccuiickoii ®eneparuu» (¢ U3M. W JOM., BCTYI. B CHIY C
01.09.2020);

* TpeboBanusiMu DemepanbHOr0 TroCyAapCTBEHHOI'0 00pa30BaTEIBHOrO CTaHIapTa
OCHOBHOTO o0mmero ooOpaszoBaHusi (yTB. NpuKa3oM MUHHUCTEpCTBAa 00pa30BaHUs U
Hayku Poccuiickoit @enepamum ot 17.12.2010 Ne 1897) (pen. 21.12.2020);

* IlacmoproMm HanuoHanbHOrO MpoekTa «O0pa3zoBanue» (yTB. npe3uauymom Coera mpu
IIpesunenre P® 1no crpaTeruyeckoMy pa3BUTHI0O W HAUHWOHAJIBHBIM IPOEKTaM,
npoTokoi ot 24.12.2018 Ne 16);

» TocymapcrBenHoli mporpammoit Poccuiickoii ®enepanun «Pa3zutue oOpazoBaHHs»
(yrB. IloctanoBnenuem IlpaButensctBa P® ot 26.12.2017 Ne 1642 (pen. ot
22.02.2021) «OO0 yTBepXIeHHH TOCylapCTBEHHOW TmporpamMmbl Poccuiickoit
Oenepannn «PazButre oOpazoBaHus»;

* aBTOPCKOMW MPOTrpamMMoOi OCHOBHOTO 00miero o0pa3oBanust o Gu3uke Ui 7-9 Kiaccos
(A. B. TITéppimkun, H.B. ®unonosuu, E.M.I'ytauk, M., «/podan, 2015 r.);

* y4yeOHBIM IUITAHOM M OCHOBHOH oOpa3oBarenbHOi mporpammel OOO ¢unuana MAOY
«COII Nel r. Conpusl» B 1. BeiouTu;

* MeromuyecKUMH PEKOMEHJAIMIMH TI0 CO3JaHUI0 W (YHKIMOHUPOBAHUIO B
0011eo0pa3oBaTeNbHBIX OPraHU3allUsIX, PACIONIOKEHHBIX B CEIbCKOH MECTHOCTH H
MaJlpIX ToOpojiaxX, IEHTPOB O00pa30BaHUS E€CTECTBEHHOHAYYHOH W TEXHOJIOTHYECKOM
HarnpaBieHHocTel («Touka poctay) (YTBepkAeHbI pacrmopsikeHHeM MHUHUCTEpCTBa
npocsemenus Poccuiickoit @enepannu ot 12 ssaBaps 2021 r. Ne P- 9,

PabGouass mporpamma peamusyercss B yueOHukax A. B. Ileppimkuna «®Pusuka 7 Kmaccy,
«Duznka 8 knace», «dusnka 9 kiace» cucremsl «Beprukansy [lepsimikun A. B., yueOHUK ams

o011e00pa3oBaTelbHBIX YueOHBIX 3aBeneHuii. M. : Ipoda, 2020

[Iporpamma  ompenensier  coAep)XaHWe W CTPYKTypy  ydeOHOro  maTepwuana,
MOCIIEI0BATEIHLHOCTh €r0 U3yUeHHs, MyTH (OPMHPOBAHUS CUCTEMBI 3HAHHN, YMEHHUHA 1 CIIOCOOOB

ACATCIIbHOCTH, pa3BUTUSA, BOCIIUTAHUA U COUATIU3AINN YUAIIUXCA.

Co3manme 1meHtpa «Touka pocra»  mpeamonaraer  pasBUTHE  00pa3oBaTENbHOU
HHOPACTPYKTYpsl  00Ie00pa3oBaTeNbHOW  OpraHW3alMi, B TOM  YHCIE€  OCHAICHUE
0011eo0pa3oBaTeNbHON OPraHNU3aIIHHN:

1. obopymoBaHMeM, CpelCTBAaMH OOYyYEeHHUS W BOCHUTAHHS Ui W3ydeHHUs (B TOM UHUCIE
JKCIIEPUMEHTAIBHOT0) MPEAMETOB, KYPCOB, MUCIHUIUIMH (MOIYyJel) ecTeCTBEHHOHAYYHOM
HaIlpaBJIEHHOCTH TIPU peau3alliil OCHOBHBIX OOIIE00pa30BaTeNbHBIX IMPOTPaMM H
JOTIOTHUTENBHBIX 00I[e00pa30BaTENbHBIX MPOTPAMM, B TOM 4YHCJIE A PaCIIHPEHHS
cojepxkaHus yueOHoro npeamera «duzrnkay;

2. obopylnoBaHUEM, CpelCTBaMH OOYyYEHHS W BOCIUTAHUS s peaju3aliiil MPOrpaMM
JIOTIOJIHATEITLHOT0 00pa30BaHMsI €CTECTBEHHOHAYYHOU HAIlPaBJICHHOCTEH;

3. KOMIIBIOTEPHBIM U UHBIM 000PYZIOBaHUEM.



[Mpodunbublii  KOMIUIEKT oOOOpynoBaHHUs obecnieunBaeT 3((HEKTHBHOE JOCTHKCHUE
o0pa3oBaTeNbHBIX PE3yJNbTATOB OOYYAIONIMMHUCS IO MPOrpaMMaM eCTECTBEHHOHAYYHOI
HAMPaBJIEHHOCTH, BO3MOXHOCTh YIIIyOJNEHHOTO M3yYEHUsl OTJENbHBIX MPEJAMETOB, B TOM HYHCIIE
st GOPMHUPOBAHUS H300pETATENHCKOrO, KPEATHBHOTO, KPHUTHYECKOTO MBINUICHUS, Pa3BUTHS
(YHKIMOHATBHOW TPaMOTHOCTH Yy OOy4YalomuXcs, B TOM YHCIE ECTECTBCHHOHAYYHOU H

MaTEeMaTUYECKOH.

3KCHepI/IMeHT SIBISIETCS WCTOYHMKOM 3HAHUHM H KPpUTCPUEM HX HUCTHUHHOCTH B HAYKE.
KoHuenuuss COBpEeMEHHOr0 00pa3oBaHUs IMOAPa3yMEBAET, YTO B YYEOHOM SKCIEPHUMEHTE
BEAYIIYI0 POJb JIOJKEH 3aHATh CAMOCTOSITENIbHBIA  HCCIENOBATENbCKUM  yYEHUUYECKUI
skcriepuMeHT. COBpPEMEHHBIC JKCIICPUMEHTAJbHBIC MCCICIOBAaHMS 10 (HU3UKE YXKe TPYIHO
MnpeaAcCTaBUTh 663 HUCIIOJIB30BaHUs HE TOJBKO aHAJOI'OBBIX, HO H III/I(I)pOBbIX HU3MCPUTECIIBHBIX
npubopoB. B ®denepanbHOM rocymapcTBeHHOM oOpa3oBateibHOM cTanaapre (maiee — DI'OC)
IMpOnrucCaHo, YTO OAHUM U3 YHUBEPCAJIBHBIX y‘-le6HBIX

neiicteuii  (manee — YVY/JI), mpuoOperaeMblX ydalmlUMHUCSA, JOJDKHO CTaTh YMeEHHE
«IPOBENICHUST ONBITOB, MPOCTBHIX IKCHEPUMEHTANBHBIX HCCIENOBAHUM, MPSAMBIX W KOCBEHHBIX
W3MEPEHHH C UCIOJIb30BaHUEM aHAJIOTOBBIX U MU(DPOBBIX U3MEPUTENBHBIX TPHOOPOBY.

VY4eOHbIN dKCIIEpUMEHT 10 (pHU3MKe, TPOBOJAMMEBIA Ha TpaJUIIMOHHOM oOopyrnoaHuu (0e3
NpUMEHEHUsS TUPPOBBIX JTabopaTOpUil), HE MOXKET B IOJHOH Mepe O0ECIeunuTh PElIeHHE BCEX
oOpa3oBaTenbHBIX 3aJad B COBpeMeHHOW Imkose. CrnoxuBmiascs cuTyauus oOyCIOBJICHA
CYIIECTBOBAHUEM psiia IpoOIeM:

*  TpaJMIMOHHOE IIKOJbHOE OOOpPYJOBaHWE M3-32 OTPAHUYCHUS TEXHHUYECKHX
BO3MOJKHOCTEH He TT03BOJISIET MPOBOAUTH MHOTHE KOJTUYECTBEHHBIE CCIIETOBAHNU S,

*  JUINTEIBHOCTh TPOBEACHUS (U3MYECKUX HCCICNOBAaHWA HE BCETJa COTIIACYeTCs C
JUTHTENBHOCTBIO YUEOHBIX 3aHSITHIA;

*  BO3MOXHOCTh IPOBEJICHUS] MHOTHX (DM3MYECKUX WCCIICIOBAHUI OrPaHUYMBACTCS
TpeOOBaHUSMHU TEXHUKU OE30MTACHOCTH U JP.

Hudposast mabopaTopusi KapAWHAIBHBIM 00pa3oM H3MEHSIET METOANKY W COACpIKaHHE
9KCIIEPUMEHTAIbHONH JESITENLHOCTH W TOMOTaeT pPEIIUTh BhIIICIEPEYUCICHHBIE MPOOIEMEI.
upokwmii crnekTp MUGPOBBIX NATYUKOB ITO3BOJSET YJYalIMMCS 3HAKOMUTBCA C IapamMeTpaMu
(u3NUECKOro dKCIepUMEHTa He TOJIbKO Ha KA4eCTBEHHOM, HO M Ha KOJIWYECTBEHHOM ypoBHe. C
MoMONIbl0 U(GPOBOH NA00PaTOPUUM MOXKHO MPOBOAUTH JIUTENbHBIH JKCIEPUMEHT Jake B
OTCYTCTBHH dKCIlepUMeHTaTopa. [Ipu 3TOM m3MmepseMble NaHHBIE M PE3yJIbTaThl UX 00pabOTKH
0TOOpakaroTCsl HETTOCPEACTBEHHO Ha dKpaHe KOMIIbIOTepa.

B mporecce hopMupoBaHHs SKCIIEPUMEHTAIBHBIX YMEHHH MO (QU3HUKE yYaIUICS YUUTCS
MpencTaBIsATh HHQOpPMALKIO 00 HCcCIeNOBaHUH B YETHIPEX BUAX:

* B Bep6aHBHOM§ OIMMCBIBATh OKCIICPUMEHT, CO3IaBaTh CIIOBECHYIO MOJICIIb
OKCIICpUMCHTA, q)HKCI/IpOBaTb BHUMaHUC Ha HU3MEPACMBIX (1)H3PI‘-IGCKI/IX BCIIMYHMHAX,
TEPMUHOJIOTHUH

* B TaOJMYHOM: 3amNONHATH TAOJNMIBI [AHHBIX, JIEKAINIUX B OCHOBE IOCTPOCHHS
rpadukoB (IIpH 3TOM y yJallUXcsi BOSHUKAET ITEPBUYHOE MPEAICTABICHIE O MacIiTabax BEJIHYUH );

* B TrpadUUYecKOM: CTPOUTH I'pad@UKH MO TAOIHYHBIM JJAHHBIM, YTO MO3BOJISIET MTEPEUTH K
BBIJIBIDKCHHUIO THIIOTE3 O XapaKTepe 3aBUCHUMOCTH MEXAY GU3NYECKUMH BENWYMHAMU (TIPU 3TOM
VYHTETh TOKAa3bIBACT MPEUMYIECTBO B BU3YAIM3allMU 3aBHUCHUMOCTEH MEXIy BEIH- YHMHAMH,
HATJISTHOCTh U MHOTOMEPHOCTB );

* B aHAJUTHYECKOM (B BHJIC MATEMAaTHYECKUX YPaBHEHUN): MPUBOUTH
MaTeMaTHYeCKOe ONMHMCAHWE B3aMMOCBS3H (U3NYECKUX BEIMYWH, MaTeMaTHuecKkoe 00o0meHue
MOJIYYEHHBIX PE3yIbTATOB.



B crapmux kiaccax 3TO BpeMs MOXHO ObLIO Obl OTBECTH Ha pellleHHe 0oJiee BaXKHBIX 3anad. B
3TOM IUIaHE LH(POBBIC JAOOPATOPHM IO3BOJISIOT CYIIECTBEHHO SKOHOMHUTH BpPEMs, KOTOPOE
MOKHO IMTOTPATUTH HA q)OpMI/IpOBaHI/Ie HCCIICA0OBATCIbCKNX yMeHI/Iﬁ ydaluxcs, BeIpaXaromuxcsa B
CIEIYIOIIUX JEeUCTBUAX:

*  ompenaeiacHUE MPOOJIECMBI;

*  IIOCTaHOBKA UCCIIEIOBATENIbCKON 3aa4H;

* IJIaHUPOBAaHUEC PCIICHUSA 3a1a4u,

*  IOCTPOEHUE MOJENEH;

* BBIABHMI)KCHUEC TUIIOTE3,

*  JKCIEpPUMEHTAJIbHAS IPOBEPKA TUIIOTES;

* aHaJIn3 JaHHBIX OKCICPHUMEHTOB HJIN Ha6JIIOJleHHI>'I;

. (dbopMyIMpoBaHUE BEIBOJIOB.

[Tocmenguue TOmBI Yy yyamuxcs HaOJMIOMAeTCs  HHU3Kas  MOTHBAIUSA — H3YUCHUS
€CTECTBEHHOHAYYHBIX JUCIMIUIMH U, KaK CJICICTBHE, MajJcHUE KauecTBa oOpa3opanus. [ludposoe
yueOHOe 00Opy/lOBaHWE IO3BOJISIET Yy4YalIUMCS O3HAKOMHTBCS C COBPEMCHHBIMH METOJIAMH
HUCCIICAOBAaHNMA, NPUMCHACMBIMHA B HAYKE, 4 YUHUTCIIIO — MNPUMCHATH Ha IIPAKTUKEC COBPEMCHHBIC
Ie1aroruyeckue TexHojaoruu. I1oatoMy riaBHOM cocraBisomed kommniekra «Todkod pocTay

SBJISIOTCS IU(POBBIE JIA0OPATOPHH.

[Ipennaraemass mporpamma peanu3yercsi C IMOMOIIBI0 y4eOHO-METOIMYECKHX KOMIUIEKTOB
(YMK).

YMK mis kaxaoro Kiacca BKIIOYACT: YUeOHHUK, 3aJa9HUK, METOAMYCCKIE MaTEPHAThI IS

YUUTCIIA, CAMOCTOATCIIBHBIC U KOHTPOJILHEBIC pa6OTBI.

[MnanupyroTcst cienmyromue ¢GOpMBI OpraHM3alnuu  y4eOHOro mporecca: (QpOHTANbHEIE;

KOJUICKTUBHBIC, TPYIIIOBLIC, pa60Ta B I1ap€; MHAUBUAYAaJIbHEBIC.

B npenogaBaHu MpeEAMETaA 6y,Z[yT HCIIOJB30BAaThHCA CIHCAYIOIUEC TCEXHOJOIMU WM MCETOJBI:
JINYHOCTHO-OPUEHTUPOBAHHOE oOOydeHHe; mpobjemMHoe oOyueHue; audPepeHInpoOBaHHOES
o0OydeHHe; TEXHOJOTMH OOYYCHHMS Ha OCHOBE pCIUICHUS 3ajJad; METOJbl HMHAWBHIYaJbHOTO

o0ydeHuUS.

OcoOeHHOe 3HAUYCHUE B MPEMOAaBaHiK (GU3NKH UMEET IKOIbHBINA (PU3NIECKHI IKCIICPUMEHT,
B KOTOpBIH BXOJST JIEMOHCTPAIIMOHHBIM JKCHEPUMEHT M CaMOCTOSTENbHBIE IJa0opaTOpHBIE

paboThI ydanuxcs.

Lenpto u3ydeHUsI PU3UKU B OCHOBHOM IIKOJIE ABJIACTCS:
1) B HAmpaBJICHUH JTUIHOCTHOTO PA3BUTHS

- BOCIIUTaHHUEC T'OTOBHOCTH 06yqa}ou11/1xcsl K CaMOpPa3BUTUIO U caMoo6pa3013aH1/Ho Ha OCHOBC

MOTHUBallUH K OGy‘IGHI/IIO " ITO3HAHMHIO,

-bopMHpOBAHHE IICHHOCTH 3J0pPOBOr0 M  0Oe3omacHOro oOpas3a  KH3HM, [PABHI
WHIWBUAYAJIBHOTO M KOJIJICKTHBHOTO 6630HaCHOFO IIOBCACHUSA B ‘-IpeSBBI‘IaI\/'IHBIX CUTyaluiax,

YIpOXKAIOUINX KU3HH U 3J0OPOBBIO JI0/IEeH, TpaBUJI MMOBEEHNS Ha TPAHCIIOPTE U HA JOPOTaX.



-BOCNIUTaHUE YOSKIAEHHOCTH B BOZMOXKHOCTH MO3HATH MPUPOIY, HEOOXOIUMOCTH Pa3yMHOTO
HNCITOJIBb30BAHUA Z[OCTI/I)KCHI/II‘/’I HayKI/I nu TCXHOJ'IOFI/II‘/'I JUJIS ﬂaHBHeﬁmeFO pa3BI/ITI/I$[ YCJIIOBCUYCCKOI'O
00111eCTBA;

-pa3BUTHC YBaXXCHUA K TBOpUAM HAYKH U TCXHHUKU, OTHOLICHHA K (1)I/ISI/IKG KaK K 3JIEMCHTY

001IeYeNIOBEYeCKON KYIbTYPHI;
2) B MeTanpeaAMETHOM HaIlpaBiICHUH

OCBOCHHE 3HAHUI O MCXaHUYCCKUX, TCIIJIOBLIX, DJICKTPOMArduTHBIX U KBAHTOBBIX SABJICHUAX,
BCIMYMHAX, XaPAKTCPUIYIOIHNX O3THU ABJICHUA; 3aKOHAX, KOTOPbLIM OHHU IMOAYMHAIOTCA; METOHaxX

HAYYHOTO MO3HAHUS MPUPOJEI U POPMHUPOBAHKS HA STOW OCHOBE MPEACTABICHUN O (QU3HUYECKOU
KapTUHE MUDPA;

OBJIaJICHHE YMEHUSMU MPOBOAUTH HAONIONEHUS MPUPOJHBIX SBJIECHUHN, OINUCHIBATh U
00001IaTh pe3ynbTaThl HAONIOJCHUM, MCIOIB30BaTh MPOCThIC H3MEPUTEIbHBIE MPHOOPHI IS
W3y4YeHHs PU3NUECCKHUX SBIICHUI; PEJCTABISTE PE3yJIbTaThl HAOMIOACHUH WM U3MEPEHUH B BUJIE
Tabnuil, TpadUKOB M BBISBIATH Ha 3TOH OCHOBE OMIMPUYECKUE 3aBHCUMOCTH; IMPUMEHSITH
MONyYeHHBbIE 3HAHUS M OOBSICHEHUS pa3HOOOpa3HBIX MPHUPOIHBIX SBJICHUW M TIPOIECCOB,

MPUHIIKAIIOB ACUCTBUS BaKHEHIINX TEXHUYECKUX YCTPOUCTB, ISl pelICHHs PU3NIECKUX 3a/1a4;

pa3BUTHE T03HABATEIbHBIX MHTEPECOB, UHTEIUICKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH B
mpoiecce pelieHus (GU3MYCSCKUX 3alad M BBIIOJHCHHS 3KCIECPUMEHTAIBHBIX MCCIICIOBAHUT;
CIIOCOOHOCTH K CaMOCTOSTEIIbHOMY MPUOOPETCHHIO HOBBIX 3HAHUH MO (U3MKE B COOTBETCTBUHU C
JKU3HCHHBIMU MOTPEOHOCTAMHU U HHTEPECAMU;

- HUCIIOJIB30BaTh KOMIIBIOTEPHBIC  TEXHOJOI'MH JUISL pemICHuA I/IH(i)OpMaHI/IOHHBIX n
KOMMYHHUKaIlMOHHBIX y‘IC6HLIX 3a71a4, B TOM 4YHCJIC. BBIYHMCIICHUC, HAIITMCAHUC ITHCEM, CO‘H/IHGHI/IfI,

JIOKJIa/10B, pedpepaToB, CO3aHUE IPE3CHTALUHN U Ip.;

[Inanupyemsble pe3ynbTaThl OCBOCHHS yueOHOro nmpeaMera «Du3nka.

JIn4HOCTHBIMU pe3ynbTaTaMu 00ydeHus GusnKe B 7-9 Kitaccax SBISIFOTCS:

* Pa3sBUTUEC MO3HABATCIIBHBIX HHTCPECOB, HHTCIIJICKTYAJbHBIX W TBOPYCCKHUX CIocoOHOCTEH

yJalmuxcs;

* yOeXJCHHOCTh B BO3MOXXHOCTH TO3HaHHWS MPHPOAB, B HEOOXOIWMOCTH Pa3yMHOTO
HCIIOJIb30BAaHUS JOCTUKEHUM HAYKU U TEXHOJIOIMH JUIsl TAaJbHEHIIEro pa3sBUTHS YEI0BEYECKOT O

O6IHeCTBa, YBaAXCHHUEC K TBOpHAM HAYKH W TEXHUKH, OTHOHUICHUE K (I)I/I3I/IKC KaK J3JICMCHTY

00IIeYeNIOBEYECKON KYIbTYPHI;
*  CaMOCTOATENbHOCTh B IPUOOPETEHNH HOBBIX 3HAHUM U MPAKTHUECKUX YMEHUH;

* TOTOBHOCTH K BLIGOpy KU3HCHHOI'O NIIyTH B COOTBETCTBHUH C CcOOCTBEHHBIMH HHTEpECCaMUu H

BO3MOXXHOCTSIMH,

* MOTHUBausA 06p330BaTeHLHOﬁ JACATCIBbHOCTHU IMKOJIbHUKOB Ha OCHOBC JIUMYHOCTHO

OpPHEHTHPOBAHHOTO MOIX0/1a;

. OpPMHMPOBAHUE LIEHHOCTHBIX OTHOLIEHWH ApPYr K Apyr YUTEII0, aBTOpaM OTKPBITUM U
yry, 'y 5

M300peTeHUl, pe3yabTaTaM 00ydeHHUS.
MerTanpeaMeTHBIME pe3yJibTaTaMu 00y4YeHus! Pu3uKe B 7-9 Kiaccax sBISIOTCS:



* OBJIaJICHUEC HaBbIKaMH CaMOCTOATCIBHOI'O HpI/IO6peTeHI/IH HOBBIX 3HaHI/II\/'I, opraHu3anuu
y‘IeGHOﬁ JACATCIBHOCTH, ITOCTaAHOBKHU ueneﬁ, IJIaHUPOBAaHWA, CaMOKOHTPOJA W OLCHKHU
pPE3YIbTAaTOB cBoOEi ACATCIBbHOCTH, YMCHUSAMU NPCABUIACTL BO3MOXKHBIC PE3YJIbTAThI CBOUX
JICVCTBUH;

* IIOHHNMaHHuEC pa3n1/1q1/1171 MCXKIAY HCXOAHBIMU (1)aKTaMI/I N TUIIOTE3aMUu [OJId HUX 06’b$ICHeHI/I$I,
TCOPETUUCCKUMU MOACIAMU U  pCaIbHBIMH O6’beKTaMI/I, OBJIAICHUC YHUBCPCAJIbHBIMU
y4eOHBIMU JEHCTBUSMH Ha TpUMeEpax THUIOTe3 JUIsi OOBSCHEHHS HM3BECTHBIX (AKTOB U
JKCIIEPUMEHTAIbHON MPOBEPKU BBIABUTAEMBIX THUIIOTE3, pa3pabOTKH TEOPETHUYECKUX MoJeiei
MPOLIECCOB UJIU SIBJICHUH;

* (QopmupoBaHHEe yMEHHI BOCHPHHUMATh, INepepadaThiBATh M MPEABSBIAT, HHPOPMAINIO B
CIIOBECHOW, 0Opa3HOW, CHUMBOIMYECKOH QopMmax, aHaTIU3HpOBaTh W IepepadaThiBaTh
IMOJYYCHHYIO I/IH(bOpMa]_[I/IIO B COOTBCTCTBHH C ITOCTAaBJICHHBIMH 3aJa4aMH, BBIJICIIATHE OCHOBHOC
COACPIKAHUE MNPOYUTAHHOIO TCKCTA, HAXOJUTH B HEM OTBCTHBI HAa IMOCTABJICHHLIC BOIIPOCHI U
M3J1araTh ero;

* [puOOpeTeHHE OIbITa CaAMOCTOSITENIBHOTO TIOMCKA, aHamu3a Hu orOopa WH(pOpMAalUU C
HCIIOJIB30BAHUEM PA3JIMYHBIX HCTOUYHHUKOB W HOBBIX I/IH(i)OpMaIlI/IOHHBIX TEXHOJIOTHH JJIA
peIICHNA MO3HABATCIIBHBIX 3aa4,

* pa3BUTHUC MOHOJIOTHYECKON U I[I/IaJ'IOI“I/I'-IeCKOI\/'I peun, YMCEHHA BbIpaXaTb CBOU MBICIIU H
CIIOCOOHOCTH BBICIYIIMBATh coOecelHrKa, TTOHUMATh €ro TOYKY 3pEHHUsS, MPH3HABATh MPaBO
JIPYTroro 4ejoBeKa Ha NHOE MHEHUE;

* OCBOCHUE MNPUEMOB ):[GﬁCTBPIfI B HCECTaHAAPTHBIX CHUTYyallUAX, OBJIAACHUC JBPHUCTUYCCKUMU
METOJJaMH PElICHHUsI TPOOIIEeM;

* (¢opMHpOBaHHE YMEHUU pabOTaTh B TPYIIE C BBHINOJIHCHHUEM Pa3JHYHBIX COLMAIBHBIX POJICH,
NpEeACTaBJIATh U OTCTaBaTh CBOM B3TJIAABI U y66)K,Z[eHI/I$I, BC€CTHU JUCKYCCHUIO.

Perynsarusnbie VYV /|

OOyuaromuiics MOTyYUT BO3MOKHOCTD Ui (DOPMUPOBAHUS CIENYIOIINX PEryIsSTHBHBIX Y'Y /1.

1. YMeHHe caMOCTOSITENBHO ONPEIENsTh el OOYyYeHHWs, CTaBUTh M (OPMYIUPOBATH HOBBIC
3a7aud B yu€0e M MO3HABATEIbHON JEATEIbHOCTH, PA3BUBATh MOTHUBBI U MHTEPECHI CBOCH IO-
3HABATEJILHOM JIESITEILHOCTH.

OO0yuarIunicst CMOXKET:

*  aHaJNM3UPOBATH CYNIECTBYIOIUE H MIJIAHUPOBATH OyayIire oOpa3oBaTeNbHbIC PE3YIbTATHI;

*  HUISHTHQHUIHMPOBATH COOCTBEHHBIE MPOOJIEMBI ¥ ONPENENITh TIIaBHYIO MPOOIEMY;

* BBIIBUTaTb BEPCHM pEUICHHUS NPoOJIeMbl, (OPMYIUPOBATh TUIOTE3bl, MPEABOCXHINATH
KOHEYHBIN pe3yNbTaT;

* CTaBUTh LElb JIEATEIHHOCTH HAa OCHOBE OIpPENENEHHON NpPOOJIEMBbI H  CYIIECTBYIOIIHX
BO3MOKHOCTEH;

*  (dopmynmupoBaTh yueOHBIC 3a1aUM KaK IIard JOCTHKEHUS TIOCTABIICHHOH 1IeNN JeITeTbHOCTH;

* 000CHOBBIBATH IICJICBBIC OPUEHTHPHI U TPUOPUTETHl CCHUIKAMH Ha IICHHOCTH, yKasbiBas W
00OCHOBBIBAS JIOTHUECKYIO TTOCIIE/IOBATENLHOCTD IIaTOB.

2. VYMeHHEe CaMOCTOATEIbHO IUIAHUPOBaTh IYTH JOCTH)KCHUS IieNiell, B TOM YHCIE
aIbTEpHATHBHBIC, OCO3HAHHO BHIOMpaTh Hanbonee 3P PEeKTUBHBIC CITOCOOBI PEIICHUST YUeOHBIX
Y TI03HABATENbHBIX 3a]ad.

OO0yuarIunics CMOXKET:

e ompeAenaTh HeoOXoauMoe(bie) nelcTBUe(sS) B COOTBETCTBMHM C y4€OHON M IMO3HABATEIbHOM
3a7lauaMy U COCTABJIATH aJTOPUTM €ro(MX) BBIITOJIHEHNU S,

* 000CHOBBIBATh U OCYIIECTBJATH BEIOOp HamOosee 3pGEKTUBHBIX CIIOCOO0OB pemeHusT YI4eOHbBIX
Y TTO3HaBaTENbHBIX 33/1a4;



OIIpe/IeNATh/HAXOAUTh, B TOM YHUCIIE U3 MPEJIOKEHHBIX BAPUAHTOB, YCIOBHS JIJISl BBIITOJIHCHUS
y4eOHOH M IO3HABaTEIIBHOMN 3a/1a4;

BBICTPanBaTh JKM3HCHHBIC IJIaHBI HA KPATKOCPOYHOE Oynyiiee (3asBisATh LeleBble OPUEHTHPHI,
CTaBUTh aJIeKBaTHbIE WM 3aJaydl W Tpe[yaratb JAeWCTBHUSA, YyKa3piBasi MU OOOCHOBBIBAS
JIOTMUYECKYIO TMOCIEA0BATENBHOCTD 1IaroB);

BBIOMpaTh M3 MPEAJIOKEHHBIX BAPUAHTOB U CAMOCTOSITEIHHO WCKATh CPEACTBA/PecypChl IS
pelIeHus 3alaun/ TOCTHXKECHUS 1IeITH;

COCTAaBJIATH IUIaH PEIICHHS TPOOIEMBI (BBIITOJIHEHUS MMPOEKTA, IPOBEACHHS UCCIEIOBAHMUS);
OIIpe/IeNATh MOTCHIMATbHBIE 3aTPYTHEHNS TIPU pEIIeHUU y4eOHOW M TTO3HAaBaTeIbHOU 3a/1aul U
HaXOJUTh CPEICTBA JUIsl UX YCTPAHEHUS;

OINHCHIBATH CBOW OMBIT, OGOpMIISISl €ro IS IMepeladyd JPYTHM JIOASM B BHJIE TEXHOJIOTHU
peLIEHNs MPaKTUYECKHUX 3a]1a4 ONPEACIEHHOTO KJIacca;

MJAHUPOBATHh U KOPPEKTUPOBATH CBOIO MHIMBHIYAILHYIO 00pa30BaTENbHYIO TPACKTOPHIO.
YMeHue COOTHOCUTh CBOU JAECUCTBHUS C INIAHUPYEMBIMH PE3YJIbTaTaMH, OCYIIECTBISATh KOHTPOJIb
CBOCH JEATEIHHOCTH B IMPOIIECCE JOCTHIKEHHS Pe3ylibTaTa, ONPENeNsTh CIIocoObl JIeHCTBUI B
paMKax MpeaIoKEHHBIX YCIOBHH U TpeOOBaHHM, KOPPEKTHPOBATh CBOM JCHCTBHUA B
COOTBETCTBUHU C U3MEHSIOUIEHCS CUTYyale.

OO0yuarIunics CMOXKET:

OTIPENENsITh COBMECTHO C MEAaroroM M CBEPCTHUKAMU KPUTEPHUH IUIAHUPYEMBIX PE3yJIbTaTOB U
KPUTEpPHUH OIIEHKU CBOEH y4eOHOH AesITeNbHOCTH;

CHUCTEMAaTHU3HpPOBaTh (B TOM 4YHCIE BBIOUPATh NPUOPUTETHBIE) KPUTEPUHU IIIAHUPYEMBIX
PEe3yIbTaTOB U OLIEHKU CBOEH NesATENbHOCTH;

OTOMpPaTh MHCTPYMEHTHI JIJIsl OLICHUBAHUSI CBOEH JESITEeIbHOCTH, OCYIIECTBIATh CAMOKOHTPOIb
CBOCH JIESATENIBHOCTH B paMKaXx MPEI0KEHHBIX YCIOBHI M TPeOOBaHMIA,

OLICHMBATh CBOIO JAESATENbHOCTb, apryMEHTHPYSd NPHYUHBI JOCTH)KEHUS WA OTCYTCTBUS
MJIAHUPYEMOTO pe3yNbTaTa;

HaXxOJWUThb JOCTAaTOYHBIE CPEACTBA JUISl BBIMOJHEHHUS YYEOHBIX IEHCTBUU B HM3MEHSIOIICHCS
CUTYaIlU! W/WIIM IPU OTCYTCTBUU ILUIAHUPYEMOTO PE3yIbTaTa;

paboTas o CBOeMY IIaHy, BHOCUTh KOPPEKTHUBBI B TEKYIIYIO JASSITEILHOCTh HA OCHOBE aHAIIN3a
HW3MEHEHU M CUTYaIlNH JUTSt MOTYYESHHS 3arIaHUPOBAHHBIX XapaKTEePUCTHK
MPOIYKTa/pe3ynbTaTa;

YCTAaHaBIMBAaTh  CBSA3b  MEXJAY  IOJYYEHHBIMH  XapaKTEepPUCTHKAMHU  MPOIyKTa U
XapaKTEepUCTUKAMH TpoIecca ASSITENbHOCTH H IO 3aBEpIICHHH JAESITeNbHOCTH IpeasiaraTh
W3MeHe- HHUE XapaKTepHCTHK Ipolecca i TMONY4eHUs YIY4YIIeHHBIX XapaKTEePHUCTHK
MPOYKTa;

CBEpPSITH CBOU JICHCTBHS C I[ENbIO M TPH HEOOXOIUMOCTH UCIPABIIATH OMIUOKH CAMOCTOSITETBHO.
YMeHue olleHNBATh MPaBUILHOCTh BBHIMOJIHEHUS YU4eOHOW 3allaun, cOOCTBEHHBIE BO3MOXKHOCTH
€€ pelieHus.

OO0yuarImunicst CMOXKET:

OTIpe/IeIATh KPUTEPHH MPABUIBLHOCTH (KOPPEKTHOCTH) BBHITIONTHEHHS YIeOHOM 3a1a4H;
aHANMM3UPOBaTh W OOOCHOBBIBATH INPUMEHEHHE COOTBETCTBYIONIETO WHCTPYMEHTapus st
BBITIOJTHEHH S Y4eOHOM 3a1a4H;

CBOOO/IHO TIOJIb30BATHCS BEIPAOOTAHHBIMU KPUTEPUSIMHU OIICHKH U CAMOOIICHKH, MICXOJIS U3 IIeITN
Y UMEIOIUXCS CPEJICTB, pa3iiiyasi pe3yabTaT U CIIOCOOBI ISHCTBHIA;

OLIEHUBAThH MPOIYKT CBOCH NEATEIBHOCTH 1O 33JaHHBIM U/HII CAMOCTOSITEIIEHO OMpeNeIEHHBIM
KPUTEPUSM B COOTBETCTBUU C LIEJIBIO EATEIIBHOCTH;

00OCHOBBIBaTh JIOCTHXKUMOCTh IIeNId BBIOPAaHHBIM CIIOCOOOM Ha OCHOBE OIICHKH CBOHX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEIIHUX PECYPCOB;



*  (DUKCHPOBATH U AHAIHU3UPOBATH JUHAMUKY COOCTBEHHBIX 00pa30BaTENbHBIX PE3yIbTATOB.
5. BuamgeHre 0OCHOBaMH CAMOKOHTPOJIS, CAMOOILIEHKH, IPHUHSATHS PEIIEHU U OCYIIECTBICHHUS
OCO3HAHHOTO BbIOOpa B Y4eOHOH M MO3HABATEILHOW JEATEIbHOCTH.
OO0yuarIuniCcs CMOXKET:

* HaOmogaTh M aHAJIW3UPOBAaTh COOCTBEHHYIO y4eOHYI0O M II03HABATEIbHYIO AEATENBHOCTH U
NEeSTENbHOCTh APYTUX 00yHaIoOUMXCsl B POIECCe B3aUMOIIPOBEPKH;

* COOTHOCHUTH peajibHble M IUIAHUPYEMble pe3yNbTaThl WHIAMBHAYaIbHOH 00pa3oBaTeNbHOM
NESITeNbHOCTH U JIeTIaTh BHIBOBI;

* MPUHUMATH peUIeHUe B yUeOHOM CUTyallud U HECTH 32 HETO OTBETCTBEHHOCTH;

*  CaMOCTOSITEIBHO OIpPEAETSATh MPUYMHBI CBOETO yCIexXa WM HeyclieXxa M HaXOAHWTh CIIOCOOBI
BBIXOJIa U3 CUTyalllu HEYCIeXa;

*  PETPOCIEKTHBHO OINpPEACIATh, KaKue ACUCTBHS M0 PEHICHUIO YUCOHOW 3a/aull MU TapaMeTphl
ITHX JEHCTBHIA MPUBEIN K MOJYICHUIO UMEIOIIET0Cs MPOAYKTa yUeOHOI e TenbHOCTH;

*  JIEMOHCTPHPOBATh MPUEMBI PETYIALUU IMCUXO(U3HOIOTHUECKAX/IMOIMOHAIIBHBIX COCTOSHUM
JUISL  TOCTHOKeHHS d(dekra ycrnokoeHUs (yCTpaHEHUS OMOIUOHAIBHOW HANPSKEHHOCTH),
s dekra BoccTaHOBICHHS (OCIabieHUs] TPOSIBICHUH yTomileHHs), 3P dekra aKTHBH3AIMH
(TIOBBITIIEHUS TICHXO(PU3UOJIOTUYECKOW PEAKTHBHOCTH).

IToznaBatenpubie YY ]

OO0yuaromuiicst MOIyYUT BO3MOKHOCTD Ui (HOPMUPOBAHHUS CIAESMYIOMINX TO3HABATEIBHBIX Y'Y 1.

1. Ymenume omnpenensiTh TMOHATHS, CO37aBaTh OO0OOIIEHHS, YCTaHABIWBAThL AHAJIOTHH,
KJIACCHU(PUIIMPOBATh, CAMOCTOSATEILHO BHIOMPATh OCHOBAHHUS U KPUTEPUHU U KiaccuuKaiuy,
YCTaHABIWBATh IMPUYUHHO-CICACTBEHHBIC CBSA3U, CTPOUTH JIOTUYECKOE pPaCCYXKICHHUE,
yMO3aKJII04eHrne (MHAYKTUBHOE, NETyKTHBHOE, TT0 aHAJIOTHH) U JeIaTh BHIBOIEI.

OO0yuarIuniCcs CMOXKET:

* MoA0MpaTh CJIOBAa, COMOMYMHEHHBIC KIIOUYECBOMY CJIIOBY, ONPEICISAIONIME €ro MPU3HAKUA U
CBOMCTBA,;

*  BBICTPAMBATh JOTHYECKYIO IETIOYKY, COCTOSIIIYIO M3 KJIIIOUYEBOT0O CJIOBA U COMOMUMHEHHBIX EMY
CJIOB;

*  BBLACIATH OOLIMI MpPU3HAK IBYX MU HECKOIBKUX MPEIMETOB HIIHM SIBJICHHA M OOBSICHATH MX
CXOJICTBO;

*  OO0BCHMHATH NMPEAMETHl M SBJICHUS B TPYIIIBI MO ONpPEACIEHHBIM IIpHU3HAKaM, CPaBHUBATH,
KJIACCHU(PUIIMPOBATH M 000011aTh (haKThl U SBJICHUS;

*  BBIJCIATH SBJICHHUE U3 OOIETO psJia APYTUX SBICHUH;

*  OIpeAensaTh OOCTOATENbCTBA, KOTOPbIC IIPEAIICCTBOBAIN BO3HHKHOBCHHIO CBS3H MEKIY
SIBJICHUSIMH, U3 3TUX OOCTOSATEIbCTB BBIJACIATH OMPEICISIONIUE, CIOCOOHBIE OBITh MPUYMHON
JTAHHOTO SIBJICHUS, BBISBIISTH PUYUHBI U CIICJCTBUS SIBJICHUH;

* CTPOUTH PacCy)XJCHHE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHHSIM M OT YaCTHBIX
SIBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

*  CTPOWTH PacCYXJEHHE HA OCHOBE CPaBHEHUS MPEIMETOB U SIBIICHUM, BBIACISS MIPU ITOM O0IIHE

MIPU3HAKY;
*  HW3JaraTh MOJy4CHHYIO HHQOPMAIINIO, HHTEPIPETUPYsI €€ B KOHTEKCTE periaeMoi 3a/1auw;



CaMOCTOSITENIFHO YKa3blBaTh Ha HH(OpMaIWI0, HYXKAAMOIIYIOCS B MPOBEpKE, IpearaTh |
MPUMEHSTD CITOCO0 MPOBEPKH JIOCTOBEPHOCTH HH(OPMAIINY;

BepOann30BaTh IMOLMOHAIBHOE BIIEYATICHNE, OKa3aHHOE Ha HErO HCTOYHUKOM;

OOBSICHATH SIBJICHHSA, MIPOIECCHI, CBSI3U U OTHOIICHUS, BBISIBISIEMBIE B XOJI¢ TIO3HABATENLHOW U
HCCIIEeOBATENbCKON  JIeSITENbHOCTH  (MPUBOAUTH OOBSCHEHHWE C HW3MEHEHHEM (OPMBI
MpENCTaBICHUS, OOBSICHSTH, NETANU3UPYS WM 00001as; OOBACHATh C 3aJaHHOH TOYKH
3peHus);
BBISIBJISITH M Ha3blBaTh IPUYUHBI COOBITHS, SIBJICHWS, B TOM 4YHCIIe BO3MOXXHBIE/Hamboee
BEPOATHBIC TPUYHMHBI, BO3MOXHBIE TOCIEACTBHS 3aJaHHOH NPUYMHBI, CAMOCTOSITEIHHO
OCYILIECTBIISISI NPUYMHHO-CIICICTBEHHBIN aHAIN3;
JIeNaTh BBIBOJI HA OCHOBE KPUTHYECKOTO aHAIM3a Pa3HbIX TOYEK 3PCHHS, MOATBEPIKIATH BBIBOJ
COOCTBEHHOW apryMeHTaluel WM CaMOCTOSITENIEHO TTOTYYCHHBIMU JIaHHBIMU.
YMeHue co3/iaBath, MPUMEHITh H MPeoOPa30BhIBATh 3HAKW W CHMBOJIBI, MOJICIM M CXEMBbI JIJIS
peleHust yueOHbBIX U O3HABATENBHBIX 3a1ad.

OO0yuarIuniCcs CMOXKET:

3.

0003HaYaTh CHMBOJIOM M 3HAKOM MPEIMET W/WIIN SIBJICHUE,

OMpCACIATh JIOTHYCCKUE CBA3KW MCKAY MNPCIAMETaMU I/I/I/IJ]I/I SABJICHUSAMHU, 0003Ha4aThH JaHHBIC
JIOTHYECKHUE CBS3H C TIOMOIIbIO 3HAKOB B CXEME;

c03/1aBaTh aOCTPaKTHBIM MU peabHBIN 00pa3 mpeaMeTa WU/UiH sIBICHUS;

CTPOUTH MOJICNIB/CXEMY Ha OCHOBE YCJIOBUH 3a/1a4d U/UJIN Criocoba e€ pelieHus;

co31aBaThb Bep63HLHI)Ie, BCIICCTBECHHBIEC U I/IH(l)OpMaHI/IOHHBIe MOACIN C BBIACICHUCM
CYIIECTBCHHBIX XapaKTePUCTUK OOBEKTa JUIs ONpEdCNICHUs CIoco0a pelieHHus 3aaadd B
COOTBETCTBUM C CUTYAIUEH;

npeoOpa3oBbIBATh MOJETH C LENbI0 BBISABICHUS OOLIMX 3aKOHOB, OMPEICISAIONINX IaHHYIO
MPeAMETHYIO 00J1aCTh;

MEPEBOIUTh CIOXKHYIO MO COCTaBy (MHOTOACIEKTHYI0) HHGPOPMALUI0 M3 TpadUvuecKoro WiH
(bopManu30BaHHOTO (CMMBOJILHOTO) MPEICTABICHUS B TEKCTOBOE M HA00OPOT;

CTPOUTH CXEMY, AJII'OPUTM ,Z[eﬁCTBPIﬂ, HUCHPaBJIATh WM BOCCTAaHABJIMBATbH HEU3BECTHBIN paHee
AJITOPUTM Ha OCHOBE MMEIOIIIETOCs 3HaHUsI 00 00BEKTE, K KOTOPOMY MPUMEHSIETCS aITOPHUTM;
CTPOUTH JI0KA3aTEIbCTBO: MPSMOE, KOCBEHHOE, OT IPOTUBHOIO;
aHAJU3UPOBAThH/pe()ICKCUPOBATh ONBIT Pa3pabOTKH M peaju3alud Y4eOHOro IMPOEKTa,
ucclieoBaHus (TCOPETHYECKOr0, IMIUPUYECKOr0) HA OCHOBE MPEIIOKEHHOW MPOOIeMHOM
CUTYaIlMH, TOCTABJICHHOH 1€)X W/WJIX 3aJaHHBIX KPUTEPHUEB OLICHKU MPOIyKTa/pe3ysibTaTa.
CMBICIIOBOE UTCHUE.

OO0yuarIunicst CMOXKET:

HAXOJHUTh B TEKCTE TpeOyeMyto HHGOPMAIUIO (B COOTBETCTBHH C IEJIIMU CBOEH JIEATEIBHOCTH );
OpPUEHTUPOBATHCS B  COJIEPXKAHMM  TEKCTa, IIOHMMATh LEJIOCTHBIA  CMBICT  TEKCTa,

CTPYKTYPUPOBATH TEKCT;
YCTaHABJIMBATh B3aMMOCBS3b OMUCAHHBIX B TEKCTE COOBITHM, SIBJICHHH, IPOIECCOB;

PE3IOMUPOBATh TTIABHYIO HIICIO TEKCTA;

KPUTHYECKH OI[EHUBATH COCpKaHue U (JOpPMY TEKCTa.

@OopMUPOBAaHUE U PA3BUTUE DSKOJIOTMYECKOTO MBIIUICHUS, YMEHUE NPUMEHSITh €ro B
MO3HABATENIBHON, KOMMYHUKATHBHOW, COIMALHOW MpakTHKe U  IpodecCHoHaATbHON
OpHMEHTALIUH.

OO0yuarImunicst CMOXKET:

ONpeNENATh CBOE OTHOIIEHUE K MPUPOJIHOMN CpEIE;



aHAIM3UPOBATH BIMSIHUE YKOIOTUYECKUX (DAKTOPOB Ha Cpely OOMTAHUS )KUBBIX OPTaHHU3MOB;
POBOJAUTH NPUYHHHBIN U BEPOSITHOCTHBIN aHAJIN3 HKOJOTMYECKUX CUTYyalUi;

MPOTHO3UPOBATh W3MEHEHUsS CUTYallUH TPU CMEHE JEHCTBUs OJHOTrO (akropa Ha JeHCTBUE
Ipyroro ¢gakropa;

pacOpoCTPaHIATh DKOJIOTMYECKHUE 3HAHHS M y4acTBOBATh B IPAKTUUYECKUX J€JIax IO 3aILlUTE
OKpY’KaIoIllIel cpefibl;

BBIpaXKaTh CBOE OTHOLIEHHWE K IPUPOJE YEepe3 PUCYHKH, COUYMHEHHUS, MOJEIH, NPOCKTHBIE
paboTHI.

PazBuTHe MOTHMBaLIMKU K OBJIAJICHUIO KYJbTYPOU aKTUBHOI'O MCIOJIb30BAHUS CIOBApEd M APYTrUX
IIOMCKOBBIX CUCTEM.

OO0yuarIunicst CMOXKET:

OIPEeIeIITh HEOOXOIUMBIC KIIFOUEBbIC TOMCKOBBIE CIIOBA U 3aIPOCHI;

OCYIIECTBJIATh B3aUMO/JICHCTBUE C JIEKTPOHHBIMHU MOUCKOBBIMUA CUCTEMAMHU, CIIOBapsIMHU;
($hopMHPOBAaTh MHOXKECTBEHHYIO BBIOOPKY M3 IOHUCKOBBIX HMCTOYHHMKOB MJi OOBCKTHBH3AIUU
pEe3yJbTATOB IIOMCKA;

COOTHOCHUTb ITOJYYECHHBIE PE3YJIbTAThI IOMCKA CO CBOEU JEATEIBHOCTBIO.

KommynuxkatuBubie YV /|

1.

YMeHue opraHu30BbIBaTh y4eOHOE COTPYIHUYECTBO U COBMECTHYIO NEATEIHBHOCTh C YUUTEIEM
U CBEPCTHUKaMM;, pabdOTaTh WHIUBUIYaJbHO M B TpYIIE:. HAXOAUTh OOIIEEe pEIICHHE U
paspemaTth KOH(GJIMKTHI Ha OCHOBE COIJIACOBAaHUS IO3UIMH M yuéra HHTEPECOB;
(dhopMyIupoBaTh, ApTyMEHTHPOBATh U OTCTAUBATH CBOE MHCHHE.

OO0yuarIunics CMOXKET:

OTIPENeNsITh BO3MOXKHBIE POJIM B COBMECTHON J1€ATEIbHOCTH;

UTPaTh OMPEENEHHYIO POJIb B COBMECTHOW JAESATEIHHOCTH;

MPUHUMATh MO3ULHI0 COOECeIHNKa, MOHMMAas MO3UILHUI0 JIPYroro, pa3iudaTb B €ro peyu:
MHEHUE (TOUKY 3pEHUs), I0Ka3aTeNbCTBO (ApTryMEHTHI), aKThl; TUHIIOTE3bI, AKCHOMBI, TCOPHH;
ONMpEeneNsITh CBOM JEHCTBUS M JCUCTBUSA napTHEPA, KOTOpBIE CIOCOOCTBOBAIM HJIH
MPENnATCTBOBAIHN MPOTYKTUBHOW KOMMYHUKAIUH;

CTPOMTbH MO3UTUBHBIC OTHOLICHHUS B Mpoliecce Y4eOHOH U MO3HaBaTEIbHON JesTeNbHOCTH;
KOPPEKTHO M apryMEHTHPOBAaHHO OTCTAaWBaTh CBOIO TOYKY 3pEHHUS, B AUCKYCCHH YMETb
BBIJIBUTATh KOHTPapTyMEHTHI, Iepedpa3upoBaTh CBOK MBICIL (BJaJeHHE MEXaHHU3MOM
SKBHUBAJICHTHBIX 3aMEH);

KPUTHYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM MPHU3HABATH OMHOOYHOCTb
CBOEro MHEHHUS (€CIIM OHO TAaKOBO) U KOPPEKTUPOBATH €ro;

npenaraTh albTepHATHBHOE PEIICHUE B KOH(DIMKTHOW CUTYyaIIHU;

BBIJICIISITH OONIYIO TOUKY 3PEHHS B TUCKYCCHU;

JIOTOBApUBAThCSA O TPaBHIIAX W BOMpOcax ISl 0OCYXKJICHUS B COOTBETCTBUH C IOCTAaBJICHHOM
nepesa rpynmnom 3ajaavei;

OpPTraHHU30BBIBATH YUeOHOE B3aUMOJICHCTBUE B TPyIIe (ONPEaeNaTh OOIINE IIETH, PacIpeeNsiTh
pOJIH, TOTOBApUBATHCS APYT C APYTOM U T. 11.);

YCTpaHATh B  paMKax  JMajora  pa3pblBBl B KOMMYHHUKalud, OOYCIIOBJICHHBIE
HEMOHUMAaHUEM/HENPUITHEM CO CTOPOHBI coOecelHMKa 3agaud, (OpPMBI WM COJCpIKAHHS
Jauajora.

YMeHHe OCO3HAaHHO HCIOIb30BaTh pEUYEeBBIE CpEACTBA B COOTBETCTBHM C 3ajaded
KOMMYHHKAIIUH JUTsI BBIPa)KEHUSI CBOMX YYBCTB, MBICIIEH U TOTpeOHOCTEN st



TUTAHUPOBAHUS U PETYJISIUHA CBOCH MEATEIbHOCTH; BJIaJCHUE YCTHOH W NMHCHhMEHHOW PEUbIO,
MOHOJIOTUYECKON KOHTEKCTHON peyblo.
OO0yuarIunics CMOXKET:

*  ONpeAeNATh 3aJla4y KOMMYHHUKAIIUU U B COOTBETCTBUH C HEll OTOMpPATh peueBbie CPE/ICTBA;

*  oTOMpaTh U HCIIOJIL30BATh pPEeUYEBBIC CPEACTBA B MPOIECCe KOMMYHUKALIUU C JPYTUMH JTIObMH
(mmanor B mape, B MaJIol T'PYIIE U T. 11.);

* TpEACTaBIATh B YCTHOW WM THUChbMEHHOHW (opme pa3BEPHYTHIM IUTaH COOCTBEHHOM
NEeSITeNbHOCTH;

* coOmogaTh HOPMBI MyOJMMYHOW pedH, periiaMeHT B MOHOJIOI€ M JIMCKYCCHH B COOTBETCTBHUH C
KOMMYHUKATUBHOU 3a7a4ei;

* BBICKa3bIBaTh M OOOCHOBBIBATH MHEHHE (CyXJEHHWE) ¥ 3alpamiiBaTh MHEHHE NapTHEpPa B
paMKax auasora;

* [PUHHUMATH PEIICHUE B XOJE MAJIOTa U COTJIACOBBIBATH €TI0 C COOECETHUKOM;

* co3JaBaTh INHCHMCHHBIC KIWIIMPOBAHHBIE H OPHUTHHAIBHBIE TEKCTHI C WCIOIb30BAaHUEM
HEOOXOJMMBIX PEUEBBIX CPE/ICTB;

* WchoNb30BaTh BepOalbHBIE CcpeicTBa (CpelCcTBa JIOTMUECKOW CBSI3M) JUISL  BBLICTICHHS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

* HCIOJIb30BaTh HeBEpOANbHBIE CPEICTBA WIJM HAMNISAIHBIC MAaTepUANIBI, TOJTOTOBJICHHBIC/
oToOpaHHBIE TIOJT PYKOBOJICTBOM YUHUTEIIS;

* Jle7aTh OIICHOYHBIM BBIBOJ O JOCTH)KEHMM LEIM KOMMYHHUKAllUH HEMOCPEICTBEHHO IOCIe
3aBEpUICHUSI KOMMYHHKATHBHOTO KOHTAaKTa 1 0OOCHOBBIBATH €TrO.

3. ®opMHpOBaHHE U pa3BUTHE KOMIIETEHTHOCTH B OOJACTH HCIIOJb30BAHMS MHPOPMAIMOH - HO-
KOMMYHUKAIMOHHBIX TexHonoru# (nanee — MKT).

OO0yuarIunics CMOXKET:

* IeJCHANpaBJICHHO HMCKaTh W HCIONbH30BaTh HHQOPMAIMOHHBIE PECYpCHl, HEOOXOAMMBIE s
pelIeHust yueOHbIX U MPaKTHYECKHX 3aj1ad, ¢ momomisio cpencts UKT;

*  BBHIOMpATh, CTPOUTH M HCIOIB30BATh AJCKBATHYI) WH(POPMAIMOHHYIO MOJENb JJisl Mepenayn
CBOMX MBICJICH CpEICTBAMH E€CTECTBEHHBIX H (OpMajbHBIX S3BIKOB B COOTBETCTBUHU C
YCIIOBUSMH KOMMYHUKAIIHY;

*  BBIICHATH HH()OPMANIMOHHBIN acleKT 3a7a4uu, OIepUPOBATh TAaHHBIMHU, HCIOJIB30BATh MO - JICNb
pellleHus 3a/1auu;

* WCIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTMH (BKJIIoYas BHIOOp aJCKBaTHBIX  3ajade
WHCTPYMEHTAIIBHBIX  IPOTPAaMMHO-aNMNapaTHbIX CPEACTB H  CEPBUCOB) JUIS  PEIICHUS
WHOOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX Y4YeOHBIX 3aJja4, B TOM 4YHCIE: BBIYHCICHHE,
HalMcaHue MUCeM, COYMHEHHH, TOKIan0B, pedepaTos, co3gaHue NPEe3eHTALNH U Jp.;

*  HCIOJIb30BaTh HHPOPMAIUIO C YUYETOM ITHUECKUX U MTPABOBBIX HOPM;

* co3JaBaTh MH(QOpPMAIMOHHBIE PECYpCHl PAa3HOTO THIA M JUIsl Pa3HBIX ayIUTOPUH, COONIONATH
WH(OPMAIIMOHHYIO TUTHEHY W TIpaBHJia MTHPOPMAIIMOHHOW 0€30IMacHOCTH.

[IpenMeTHBIMU pe3yiabTaTamMu 00yueHUs Qusnke B 7-9 Kinaccax sBISIFOTCS:

* (¢opMHpOBaHUE MPEIACTABICHUI O 3aKOHOMEPHOH CBS3U W MO3HABAEMOCTH SIBJICHUU MPUPOIBI,
00 O0OBEKTMBHOCTH HAy4YHOTO 3HAHHUS, O CHUCTEMOOOpa3yollei posid (HU3UKUA YISl Pa3BUTHS
JIPYTUX €CTECTBEHHBIX HAayK, TEXHUKH W TEXHOJIOTHI; HAy4YHOTO MHUPOBO33PEHUS KakK
pe3yibTaTa U3y4eHHUsI OCHOB CTPOSHHUS MAaTePUHU U (HyHAAMEHTAIbHBIX 3aKOHOB (DU3UKH;

* 3HaHWUI O NPHUPOJAC BaXKHEHIIMX (U3MUYECCKUX SBJICHUN OKPYKAIOIIEr0 MHpPa M ITOHMMaHHE
cMbICiIa (PU3NYECKUX 3aKOHOB, PACKPBIBAIOIINX CBA3b U3YUCHHBIX SIBJICHUM;

* (opMHpPOBaHUE MEPBOHAYATIBHBIX MPEACTABICHUN 0 (U3MUYCCKOW CYIIIHOCTH SBJICHUI MPUPOIBI
(MeXaHWYECKUX, TEIJIOBBIX, JEKTPOMATHUTHBIX U KBAHTOBBIX), BUJAX MAaTepuu (BEIIECTBO H
oJie), IBM)KEHUHU KaK Croco0e CyIeCTBOBAHUS MATEPUH; YCBOCHHUE



OCHOBHBIX MJell MEXaHUKH, aTOMHO-MOJIEKYJIAPHOTO YUYEHHS O CTPOCHUHU BEIIECTBA, DJIEMEHTOB
JJEKTPOJMHAMUKA W  KBAaHTOBOW (M3HWKH; OBIAJCHHE NOHATHWHBIM anmaparoM H
CUMBOIIMYECKUM SI3IKOM (DU3HKH;

* YMEHHS TMOJb30BAThCS METOJAaMU HAYYHOTO HCCIIEOBAaHUA SBJICHUNH NTPUPOABI, MPOBOAUTH
HAONIONIEHUs, TUIAHMPOBATh M BBHINOJHATH JKCIEPHUMEHTHI, 00pabaThiBaTh pPE3yIbTATHI
W3MEPEHHH, MPEICTABISITh PE3yIbTaThl H3MEPEHUH C TOMOIIBIO Ta0muIl, rpaguKoB U Gopmyd,
OOHAPYXHMBATh 3aBUCUMOCTH MEXAY (GU3NYECKUMHU BEIHMUYMHAMH, OOBICHITH IOJTYYCHHBIE
pe3yIbTaTHl U 1€JaTh BBIBOJBI, OLIEHUBAThH TPAHUIIBI TIOTPEIIHOCTEN Pe3yIbTaTOB U3MEPEHHIH;

* yMEHHS NPUMEHSITh TEOPETHYECKHE 3HaHWs MO (U3UKE Ha TPAKTUKE, pelaTh (U3NYecKue
3a7laui Ha MMPUMEHEHNE MOYISHHBIX 3HaHUM;

* YMEHHS U HAaBBIKM NPUMEHATH MONY4YEHHBIE 3HAHHUA JUIsI OOBACHEHHS MPHUHIUIOB IEHCTBHS
BOKHEMIINX TEXHUYECKUX YCTPOMCTB, (pa®oThl) MaIIMH W MEXaHHU3MOB, CpEACTB
MEePEIBIKEHUS U CBSI3H, OBITOBBIX MPUOOPOB, MPOMBIIUIEHHBIX TEXHOIOTHYECKIX MPOIECCOB,
pellleHus MPaKTHYECKUX 3a]ad MOBCEJHEBHOW >KU3HHU, OOECIeueHUsi 0e30MacHOCTH CBOEH
KU3HH, PAIMOHAIBHOTO IIPUPONOINONB30BAHUA M OXpPaHbl OKPY)KAIOIMIeH Cpenabpl; BIMSHUS
TEXHUUYECKUX YCTPOHCTB HAa OKPYKAIOLIYIO CpELy;

*  OCO3HAHHE BO3MOXXHBIX MPHUYNH TEXHOTEHHBIX H IKOJIOTHUYECKUX KAaTacTpod.

* OCO3HaHHE HEOOXOJAMMOCTH TPUMEHEHHS JOCTW)KCHHWH (QU3MKH W TEXHOJIOTHH NSt
paloHaIbHOIO IPUPOIONOIb30BaAHMUS;

* OBJaJICHUE OCHOBaMH 0€30MacHOr0 WCIOJB30BaHUSI E€CTECTBEHHBIX M HCKYCCTBEHHBIX
3JEKTPUYECKUX M MArHUTHBIX MOJIEH, 3JIEKTPOMAarHUTHBIX M 3BYKOBBIX BOJIH, €CTECTBEHHBIX U
HCKYCCTBEHHBIX HOHU3HPYIOIIUX HM3INYYCHHUH BO HM30€KaHHE WX BPEIHOTO BO3JEHCTBHS Ha
OKPY>KaIOIIyI0 Cpelly U OPIaHU3M UEJIOBEKa;

* (dopmupoBaHne yOSKICHHS B 3aKOHOMEPHOH CBSI3M M ITO3HABAEMOCTH SIBJICHHW TMPHUPOABI, B
O00BEKTUBHOCTH HAYYHOTO 3HaHWS, B BBICOKOW IIEHHOCTH HayKd B Pa3BHTHH MaTEpHUabHOU M
TYXOBHOM KYJBTYPHI JIIO/ICH;

* pa3BHTHE TEOPETHYECKOTO MBINUICHUS Ha OCHOBE (OPMUPOBAHHS YMEHHH YCTaHABIWBATh
(dakThl, pa3nuyaTh MPUYMHBI W CIEACTBHUS, CTPOUTH MOJEIH W BBIJBUTATh THUIOTE3HI,
OTBICKWBaTh W (OPMYIUPOBaTh JOKA3aTENbCTBA BBJIBUHYTHIX TUIIOTE3, BBIBOJAHTH U3
9KCIIEPUMEHTATLHBIX (PAKTOB U TEOPETHUECKHUX MoJienell (hu3nuecKkre 3aKOHBI,

* pa3BUTHE YMEHHS IUIAaHHPOBATh B TIOBCEAHEBHOM >XM3HH CBOM JEHCTBUS C IPUMEHEHHEM
MOJIYYEHHBIX 3HAHWM 3aKOHOB MEXaHHMKH, JIEKTPOAMHAMHUKH, TEPMOJMHAMUKH M TEIJIOBBIX
SBIICHUH C L1ETbI0 COEPEKEHUS 310POBBS;

* (opmupoBaHHE MPENCTABICHUI O HEPAIMOHAILHOM HCIOJIB30BAHUHU MPUPOJHBIX PECYPCOB U
SHEPTHH, 3arpA3HEHUH OKpYXKalollell cpeapl Kak CJeJCTBHE HECOBEpPIIEHCTBA MAIIWH U
MEXaHU3MOB.

* KOMMYHHUKaTHBHBIE YMEHUS: JIOKJIaJIbIBaTh O PE3YJIbTaTaX CBOErO UCCIIEJOBAHMUS,
Y4acTBOBaTh B IUCKYCCHH, KPATKO U TOYHO OTBEYATh HA BOMPOCHI, HCIIOJIH30BaTh CIIPABOYHYIO
TUTEpaTypy U Jpyrue UCTOUYHUKU UH(OPMAIIHH.

Buinycknux naywumces:

coOnroiaTh mpaBwia 0e30MacHOCTH M OXPaHbl TpyAa mpu paboTe ¢ y4eOHBIM MU JIaOOpPaTOPHBIM
00opya0BaHUEM;

MOHUMATh CMBIC]I OCHOBHBIX (M3WYECKHMX TEPMUHOB: (M3HUECKOe Teno, (u3nueckoe SBICHHE,

(1)I/I3I/I‘IeCKa$I BCIIMYMWHA, CIUHUILIBI U3MECPCHU A,

pacmo3HaBaThb HpOGJ’IeMI)I, KOTOPBIE MOXHO pPCIIWUTL IIPpU IMOMOINH (I)I/ISI/I‘IGCKI/IX MECTOHOB,
aHaJIM3UPOBATHL OTIACIBHBIC O3Tallbl IPOBCACHUA I/ICCJICIIOBaHI/Iﬁ U HHTCPHPETUPOBATL PEC3YJIbTAThI

HaOIIOIEHUH U ONLITOB;



CTaBUTBh OIIBITBI ITIO HCCIICAOBAHUIO (i)I/I?,I/IT-IeCKI/IX SIBJIEHUH WU (1)I/I3I/I‘ICCKI/IX CBOMCTB Tell 6e3
HCIIOIb30BaHUS MPSMBIX HM3MEpPEHUH; INpu 3ToM (GopMynIupoBaTh mpodiIeMy/3amady y4eOHOro
9KCIIEPUMEHTa; COOMpATh YCTAHOBKY W3 MPEIIOKEHHOr0 OOOPYIOBaHMs, IPOBOAUTH OMBIT H

($OopMyJIUPOBATH BHIBOJIBI.

[Mpumeuanue. [lpu mpoBeleHUH HCCIENOBAaHUS (UINUYSCKUX SBICHUN H3MEpHUTENbHBIC TPHOOPEHI
WCIONB3YIOTCS JIMIIL KaK JAaTYMKUA M3MEpeHHs (U3UYECKMX BEJIMYWH. 3aluch TOKa3aHWUH MpPSIMBIX

M3MEpPEHHI B 3TOM ciydae He TpedyeTcs.

MOHUMATh POJIb IKCIIEPUMEHTA B MOITYYCHUH HAYYHOW WH(DOPMAIINK;

MPOBOANTH TpPSMbIe M3MEPEHUs (U3NYECKUX BEIMYMH: BPEMs, PAacCTOSHHE, Macca Tena, o0beM,
CWJa, TeMIepaTypa, aTrMoc(epHOe JaBJICHHE, BIAXKHOCTh BO3[yXa, HaIpsDKEHHWE, CHJIA TOKa,
paauanvoHHbi (GOH (C HCIONIL30BAaHUEM JIO3MMETpa); MPU STOM BBHIOMpATh ONTHUMAIBHBIA CIOCOO

HU3MEPEHHUS U UCIOJIb30BATH MPOCTENIIINE METO/Ib OLIEHKHU MOTPEIIHOCTEN N3MEPEHU.

[Mpumeuanue. Jlobas ydeOHas mporpaMma JODKHA OOecledrBaTh OBNAJICHHE TPSIMBIMH

HU3MEPCHUAMHU BCCX NIECPCUUCIICHHBIX (i)I/I?:I/IT-IeCKI/IX BCJIIMYHH.

MPOBOAMTH HCCIIEJIOBAHUE 3aBUCHMOCTEH (DU3NUYECKUX BEIMYHMH C HUCIOJIB30BAHUEM MPSMBIX
W3MEpPEHHUI: TpPH ITOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH peE3yNbTaThl MOJYyYCHHOH
3aBHCHMOCTH (PU3MYECKHX BEIWYMH B BHUJAC TaOMUI U TpadUKOB, NENaTh BHIBOJBI IO pE3yibTaTaM

HCCIICAOBAHMS,

MPOBOANTh KOCBEHHBIC M3MEpPEHUs] (PU3MUECKUX BEIWYHMH: MPH BBHIMIOJHCHUH H3MEPEHUH coOHMpaTh
3KCIEPUMEHTAIBHYIO YCTAHOBKY, CIENYs NPEII0KEHHON UHCTPYKIIUH, BBIYUCIIATD 3HAUCHHUE BEITUYUHBI

" aHAJIM3HUPOBATH MOJYYCHHBIC PE3YJIbTAaThI C YUCTOM SaIIaHHOﬁ TOYHOCTH H3MepeHHﬁ;

AHAJIM3UPOBATE CUTYallUH NPAKTUKO-OPUCHTHPOBAHHOI'O XapaKTEpa, y3HABaTb B HHUX IIPOSABJICHHC
HU3Yy4YCHHBIX (1)I/I3I/I‘ICCKI/IX SIBJICHUM WIIN 3aKOHOMepHOCTeI>'I U MPpUMCHATL MUMCIOINMUECCA 3HAHUA 1A HUX

0OBSICHEHHS;

MOHMMATh NPHHIMUIBI JEHCTBUS MAIIMH, NPHOOPOB M TEXHHYECKUX YCTPOHCTB, YCIOBUS HX

0€3011acHOT0 UCIIOJIb30BAHMS B IOBCEAHEBHOM JKM3HH,

WCIONIb30BaTh TPHU BBHITIOTHEHUH YYEOHBIX 3a/1a4 HAYYHO-TIONYJSIPHYIO JIUTEpaTypy O (HH3MUECKUX

SIBIICHUAX, CIIPABOYHBIE MaTEpHUaJIbl, pecypchl IHTEpHET.
Buinycknuk noayuum 603MOMCHOCb HAYUUMBCA!

0CO3HaBaTh IIEHHOCTh HAYYHBIX HCCIIENOBAHUM, poyib (QU3UKK B pACIIMPEHHUH TPEACTABICHUN 00

OKpYyXKarumeM MHUPE U €€ BKIIaJd B YIIYUIICHUC KaUCCTBA JXU3HU,

WCIONIb30BaTh MPHEMBI TTOCTPOCHUS (PU3HUECKUX MOJIeNeH, MorcKa U (OPMYITHPOBKH JI0KA3aTEIbCTB

BBIABUHYTBIX THITIOTE3 U TCOPCTUYCCKUX BBIBOJOB HA OCHOBC OMIIMPHUYCCKH YCTAHOBJICHHBIX q)aKTOB;

CpaBHUBATb TOYHOCTb H3MCEPCHUMA q)HSPI‘IeCKI/IX BCIIMUMH 110 BCIWYMHE HX OTHOCHTEIHLHOM

MOrPELIHOCTH IIPU IPOBEACHUY MPSIMbIX U3MEPEHUI;



CaMOCTOSITENIFHO TPOBOJMUTh KOCBEHHBIE W3MEpPEHHsI M HCCIEAOBaHUs (PH3MUECKUX BEIHYUH C
WCIONIb30BAHUEM Pa3lIMYHBIX CHOCOOOB M3MepeHHs (U3MYECKUX BEIUYHH, BBIOMPATh CpEICTBa
M3MEPEHHS C yU4eTOM HeoOXOAMMOM TOYHOCTH U3MEPEHUN, 00OCHOBBIBATH BHIOOp criocoba M3MepeHus,

aJIeKBaTHOTO IOCTABJIEHHOM 3a/1ayue, MPOBOAUTH OLIEHKY TIOCTOBEPHOCTH MOIYYEHHBIX PE3yJIbTATOB;

BOCIIPHMHUMATh HHPOpMAINIO (U3NYECKOT0 COIEPNaHWs B HAYYHO-TIOMYJSIPHOW IUTEpaType |
CpelcTBaX MaccoBOH MH(OpMAIUU, KPUTUYECKH OIEHUBATH MOJYYEHHYI0O MHQOPMAIHIO, aHAIU3UPYSI
ee cojiepKaHKe U JaHHbIE 00 HCTOYHUKE H(OpMaInu;

co3JgaBaThb COOCTBEHHBIE MUCHLMEHHEIE U YCTHBIC COOGIIICHI/HI (6} (I)I/ISI/I‘IGCKI/IX SABJICHUSAX Ha OCHOBC
HECKOJIBKUX HNCTOYHHKOB I/IH(i)OpMa]_[I/II/I, CONPOBOXIATh BBICTYIIJICHUC HpC?,CHTﬁHH@fI, YUUThIBAAd

0COOEHHOCTH ayIUTOPUU CBEPCTHUKOB.

MexanuyecKkue siBJeHHS
Buinycknuk nayyumcs:

pacro3HaBaTh MEXaHHUYECKHE SIBIIEHHUS U OOBSACHATh Ha OCHOBE HMMEIOIIMXCS 3HAHWN OCHOBHBIE
CBOMCTBAa WJIM YCJOBHS NPOTEKaHUS 3TUX SBIEHUN: paBHOMEPHOE U HEPaBHOMEPHOE [BI)KEHHE,
paBHOMEpPHOE U pPaBHOYCKOPEHHOE MPAMOJUHEHHOE ABUXKEHHE, OTHOCUTEIbHOCTh MEXaHWYECKOIo
JIBUKCHHS, CBOOOJHOE TMaJeHHEe Tell, paBHOMEPHOE [BW)KCHHE 110 OKPYXXHOCTH, WHEPIUS,
B3aMMOJICHCTBUE Tell, pEaKTUBHOE ABIKEHUE, Mepeaada JaBJICHUS TBEPABIMU TeJIaMH, KUIKOCTAMHU U
razaMu, aTMoc(epHOe NaBieHue, MJIaBaHue Tell, PABHOBECHE TBEPJBIX TEJ, UMEIOIINUX 3aKPEIICHHYIO
0Ch BpallleHUs, KoneOaTelbHOE JIBUYKEHIE, PE30HAHC, BOJIHOBOE JIBUKCHHE (3BYK);

OIHCHIBATH M3YYEHHBIC CBOWCTBA TET M MEXaHUYECKHE SBJICHUS, UCIONB3Ys PUINICCKIE BEIIUUMHBI:
MyTh, MEpPEMENICHIE, CKOPOCTh, YCKOpEHHE, Mepruol oOpalleHus, Macca Teja, IIOTHOCTh BEIIeCTBa,
cuja (cuiia TSXKECTH, CHJIa YIIPYTOCTH, CHJIa TPEHUS ), JaBJIeHHEe, UMITYJIbC Tela, KHHETHYeCKasi SJHEeprus,
MOTEHIIMAIbHAs dHEPIus, MexaHudeckas paboTta, MexaHumdeckas MomiHocTh, KIIJl mpu coBepuieHuun
paboTBl € WCIOIB30BAaHUEM IPOCTOTO MEXaHU3Ma, CHJIA TPEHUs, aMIUTUTyJa, MepHoJ M YacToTa
KoeOaHui, JJIMHA BOJHBI U CKOPOCTh €€ PacHpOCTPaHEHWs; MPH ONMUCAHWH NPABUIBHO TPaKTOBATh
(u3NUECKUH CMBICT HCIOIb3YEMbBIX BEIWYMH, WX OOO3HAYECHHS W CJUHHIBI U3MEPEHHS, HAXOIUTh
(dbopMyIibl, CBS3BIBAIONINE JaHHYIO (U3NYECKYI0O BEIHYMHY C JPYTMMH BEIHMYWHAMH, BBIYHUCIATH

3HaYCHHE (PU3NUECKON BEIUYMHBI,

aHANMM3UPOBATh CBOWCTBA TeJNl, MEXaHWYECKHE SIBJICHHS W TIPOIECCHI, HCIONB3yS (U3HUECKHE
3aKOHBI: 3aKOH COXPAHECHMS SHEPIUH, 3aKOH BCEMUPHOIO TATOTEHUS, NPUHLHI CYNEPHO3ULMU CUI
(maxoxzaenue pasHonencTByomen cunsl), I, II u I 3axonsl HproToHA, 3aKOH COXpaHEHUS MMITYJIbCa,
3akoH I'yka, 3axoH Ilackans, 3akoH ApxuMena; NpH 3TOM pa3lIndaTh CIOBECHYIO (hOPMYITHPOBKY
3aKOHA M €ro MaTeMaTH4ECKOE BBIPAKECHHUE;

pas3jindyaTb OCHOBHBLIC TIPpU3HAKKW H3YUYCHHBIX (i)I/I?:I/IT-IeCKI/IX MO]leJIeﬁl MaTepuajlibHad TOYKa,

HHEpIHAJIbHAA CUCTEMA OTCUCTA,

pelmaTth 3a7a4d, UCIONBb3Ysl (GU3NYECKHE 3aKOHBI (3aKOH COXpaHEHHS SHEPTHH, 3aKOH BCEMHPHOTO
TAroTeHUs, NpuHUUn cyneprno3suuuu cui, I, IT u III 3akoHbl HetoTOHA, 3aKOH COXpaHEHUs UMIYJbCA,
3akoH ['yka, 3axon [lackans, 3akoH Apxumena) U GoOpMyJibl, CBA3bIBAIOIUE (PUZNUYCCKHE BEIUUHMHBI

(IyTh, CKOPOCTbH, YCKOPEHHE, Macca TeJla, INIOTHOCTh BEIIECTBa, CUIIa,



NaBlieHHWEe, UMITYJIbC Tejla, KMHETHYeCcKas JHEeprus, MOTEeHIMAIbHAs JHEpPTHs, MeXxaHHudeckas padorTa,
MexaHuueckas MomHocTh, KIIJl mpoctoro mexaHusma, CHJIa TPEHHUs CKONBXKEHHS, KodpdummeHt
TpeHUusd, aMIUTUTYAa, IEPUOJ U YAaCTOTa KoJIeOaHUHN, [UIMHA BOJHBI M CKOPOCTh €€ pacIpoCTpaHeHus): Ha
OCHOBE aHaiK3a yCIOBHUS 3a/layd 3alMChIBATH KPAaTKOE YCJIOBHE, BBIJENATh (PU3MUECKHE BEIUYUHBI,
3aKOHBI U (OPMYIIbI, HEOOXOAMMBIE JUIsl €€ pEUICHHs, TPOBOJAUTh PAacyeThl M OICHUBATH PEalbHOCTD

IMOJTYYCHHOT'O 3HAUCHU A (I)I/ISI/I‘ICCKOI\/’I BCJIIMYUHBEI.

Bbll’lyCKHuK noy4unt 603MONCHOCNb HAYHUMbCA!

HCIIONIb30BAaTh 3HAHUA O MEXAHMYECKUX SBICHHUSIX B IOBCEIHEBHOW JKM3HH JUISI OOCCICUCHUS
0e30MacHOCTH TPH OOpaIlEHHH ¢ NPUOOpaMU M TEXHUYCCKUMH YCTPOMCTBAMH, JIsI COXPAHCHHS
37I0POBbSI M COOJIFOJICHUSI HOPM JKOJIOTMYECKOTO IOBEICHUS B OKpYJXKAIoIIeH cpeae; MPUBOIUTH
MpUMEpPBl MPAKTUYECKOTO HCIOJIb30BaHUsS (U3MUCCKMX 3HAHUM O MEXaHMYECKUX SBJICHUAX U
(U3MYECKUX  3aKOHaX; TMPUMEPhl HCIOJIb30BAHHMS  BO30OHOBJIIEMBIX HCTOYHUKOB  JHEPTHUH;

OKOJIOTUYECCKUX HOCHCI[CTBPIFI HCCIICAOBaHUA KOCMUYECKOI'O0 MPOCTPAHCTB,;

pasnuvaTh TPAaHHWIBl TPUMEHUMOCTH (QU3NYECKHX 3aKOHOB, IOHMMATh BCEOOLIMI Xapakrtep
(yHIaMEHTANBHBIX 3aKOHOB (3aKOH COXPaHEHUsS MEXaHMYECKOW OSHEpPruu, 3aKOH COXPaHEHUs
HMMITYJIbCa, 3aKOH BCEMUPHOTO TATOTEHMS) 1 OTPAHUYEHHOCTh MCIIOJIB30BAHMS YaCTHBIX 3aKOHOB (3aKOH

I'yka, Apxumena u ap.);

HAXOJHUTh aJICKBATHYIO MPEIJIOKEHHON 3a1aue QU3NYECKyl0 MOJelb, pa3pelarh npodieMy Kak Ha
OCHOBE MMEIONUXCSA 3HAHUA 0 MEXaHUKE C MCIOIB30BAaHUEM MAaTEMaTHYECKOT0 ammapara, Tak U IpHu

IOMOIIIA METOZIOB OIIEHKH.

TenJjioBbie ABJIEHUS

Bbll’lyCKHuK Haydyumcs:

pacro3HaBaTh TEIJIOBbIE ABJIEHHUS U OOBSCHATh Ha 0a3e MMEIOIIMXCA 3HaHUHW OCHOBHBIE CBONCTBA
WM yCIIOBHSI TPOTEKAHWsSl ATHX sBICHUH: muddy3us, u3MeHeHue oObeMa Ten TpU HarpeBaHUU
(oxnaxkaeHnun), OoyplIasl CKUMAEMOCTh Ta30B, Majas CKUMAeMOCTh YKHJKOCTEH M TBEPHABIX TeIl,
TEIJIOBOE paBHOBECHE, HCIapeHHue, KOHJEHCalus, IUIaBleHne, KPUCTAIIN3allHs, KUTIEHUE, BIaXXHOCTh
BO3/lyXa, pa3IMyHble CMOCOOB Terionepeaayn (TENJIONPOBOAHOCTh, KOHBEKILHUS, W3IIyYeHHE),
arperaTHble COCTOSHUS BEIIECTBAa, MOTJIOMIEHNE dHEPTHUH NMPH HCIAPEHUU >KUAKOCTH U BBIJEIICHHE €€

IIpyu KOHACHCAIUU Iapa, 3aBUCUMOCTb TEMIIEPATYPLI KUTICHHUA OT JaBJICHUS,

OINMCHIBATh M3YYCHHBIC CBOMCTBA TEN W TEIJIOBBIC SIBICHUS, MCIONB3Ys (PU3HUECKUE BEITUUHHBL:
KOJIMYECTBO TENJOTHI, BHYTPEHHSSI SHEPrus, TEeMIEpaTypa, YJAEIbHAas TEINIOEMKOCTh BEIIECTBA,
ylelbHas TEIUIOTa IUIABJICHUS, yJeNbHas TEIUIOTa MapooOpa3oBaHMs, yHAeNbHAas TEMJIOTa CrOpaHHs
TOIUIMBA, KO3(PQPHUIMEHT IOJE3HOTO JEHCTBHS TEIIOBOTO JBUTATENS; MPH ONHCAHUU TIPABUIBHO
TPaKTOBaTh (DU3WUYECKUU CMBICT MCIOJIB3YEMbBIX BEJIMYMH, MX OOO3HAUYCHWS W €AMHHIBI M3MEPCHUS,
HaXoAuTh (OPMYINbI, CBS3BIBAIOIIME JAAHHYIO (U3MUECKYI0 BEIMYMHY C JPYTUMH BEIHYHHAMH,

BBIYUCIIATH 3HAYCHUC (1)I/I3I/I‘IeCKOI>'I BCIIMYHUHBI,

aHaJIu3npoBaATH CBOMCTBa TCJI, TCIJIOBBIC ABJICHUA W IPOLECCHI, MCIIO0Jb3YysA OCHOBHBIC MOJIOXKCHHUA

ATOMHO-MOJICKYJIAPHOTO YYCHHUA O CTPOCHUHN BEIIECCTBA U 3aKOH COXPAaHCHUA DHCPIUHU,



pas3jandaTb OCHOBHBIC MMPU3HAKU HU3YUCHHBIX (i)I/I3I/IT-IeCKI/IX MOJleJIeI\/'I CTpOCHUA ra3os, )KI/II[KOCTef/‘I n

TBEPABIX TECJI,
MNPpUBOAUTH NPUMEPEI NPAKTUYCCKOTO UCIIOJIB30BaAHUA q)HSI/IquKI/IX 3HAHUU O TCILIOBBIX SIBJICHUAX,

pelmiath 3ajavd, HMCIONb3ysd 3aKOH COXpaHEHHWs JHEPrUd B TEIUIOBBIX Mpoleccax U (HOpMyIsl,
CBs3BIBAONINE (PU3HUECKUE BETUYHHBI (KOJMYECTBO TEIUIOTHI, TEMIIEPATYpa, yJelbHAs TEIII0OEMKOCTh
BEIIECTBA, yJeJbHAs TEIUIOTa IIABJIECHUs, yJAelbHas TEIUIoTa MapooOpa3oBaHMs, yJelbHas TeIIoTa
CrOpaHHs TOIUIMBA, KO(G(GHUIMEHT MOJE3HOTO AEHCTBHS TEIUIOBOI'O JBHTraTels): Ha OCHOBE aHAIH3a
YCIIOBHUSA 3a/Ia4M 3aMUCBIBATH KPATKOE YCIOBHE, BBIJCIATh (PH3MUECKHE BETUYHHBI, 3aKOHBI U (hOPMYJIBI,
HEO0OXOJMMBIE JUISl €€ PelleHUs], TPOBOJAUTD PAcUeThl U OIICHUBATH PEaIbHOCTh MOJYYCHHOTO 3HAUCHUS

(U3UUIECKOM BEITMYMHBI.

Bbll’lyCKHuK noy4unt 603MONCHOCNb HAYHUMbCA.!

HCIIONb30BAaTh 3HAHMSA O TEIUIOBBIX SIBJICHHSIX B IIOBCEAHCBHON JKHM3HM I OOeCIeueHUs
0e30MacHOCTH TPH OOpaIleHHH ¢ NPUOOpaMU M TEXHUYCCKUMH YCTPOMCTBAMH, JIsI COXPaHCHHS
37I0POBbSI M COOJIIOJICHUSI HOPM JKOJIOTMYECKOTO IOBEICHUS B OKpPYJXKAIoIIeH cpeae; MPUBOIUTH
MIPUMEPHl DKOJOTHMYCCKUX IOCIEACTBUM pabOThl JBHUTATENICH BHYTPEHHETO CTOpPaHUs, TEIUIOBBIX U

TUAPO3JIEKTPOCTAHIU;

pasnuvaTh TPAaHHWIBl TPUMEHUMOCTH (QU3NYECKHUX 3aKOHOB, IOHMMATh BCEOOHIMI Xapakrtep
(dyHIaMEHTANBHBIX (PU3MYECKHX 3aKOHOB (3aKOH COXpaHEHHsI SHEPTUH B TEIUIOBBIX Npolleccax) M

OrpaHUYCHHOCTb MCII0JIb30BaHUA YaCTHBIX 3aKOHOB,

HAXOJUTh aJICKBAaTHYIO MPEAJIOKEHHON 3aiaue GU3HUYECKYI0O MOJIENb, pa3penaTh npodieMy Kak Ha
OCHOBE MMEIONIUXCSA 3HAHWM O TEIUIOBBIX SIBICHHUSIX C HMCIOJIH30BAHHMEM MAaTEeMaTHUECKOTO alapara,

TaK U IIpU IMOMOIN METOJOB OLICHKH.

3J1eKTquec1me U MAarHuTHbIC AABJICHUSA

Bbll’lyCKHuK Haydyumcs:

pacmo3HaBaTh JIEKTPOMATHUTHBIC SBJICHUS U OOBACHSITH Ha OCHOBE MMCIONTUXCS 3HAHUH OCHOBHEBIC
CBOMCTBAa WM YCIIOBUSI NMPOTEKAHUA ITHUX SIBJIECHUM: 3JIEKTpU3AIUs TeJ, B3aUMOAECHCTBUE 3apsJiOB,
AIIEKTPUYIECKUM TOK U €ro NEUCTBUS (TEIIOBOS, XUMHYIECKOe, MarHUTHOE), B3aUMOJCHCTBIE MAaTHIUTOB,
3JIEKTPOMArHUTHAS MHAYKIMS, I€MCTBUE MAarHUTHOTO MOJISl HA MPOBOJHUK C TOKOM M Ha JBHXYULYIOCS
3apsKEHHYIO YaCTUILY, JEUCTBUE DJIEKTPUUECKOTrO MOJISl HA 3apsKEHHYIO YaCTHUIY, 3JIEKTPOMAarHUTHBIE
BOJIHBI, TPSAMOJIMHEWHOE PaCIpOCTPaHEHUE CBETA, OTPAXKEHUE U MPETOMIIEHUE CBETA, IUCIIEPCHS CBETA.

COCTAaBJIATh CXEMBI JJICKTPHYECKHUX ICTIEH C MOCIEAOBATECIbHBIM U TapajUICIbHBIM COCIHHEHUEM
DJICMEHTOB, pa3jinvas YCIOBHBIC O0O3HAYEHUS JJIEMEHTOB JJIEKTPUUECKUX IIeTnel (MCTOYHHK TOKa,
KJII0Y, PE3HCTOp, PeocTaT, JaMIIOYKa, aMIEePMETP, BOJIBTMETD).

HCIIOJBb30BAaTh OIITHYCCKUE CXEMbl [JId IMOCTPOCHUA 1/1306pa>1<eH1/H71 B IINIOCKOM 3€pKajJI€ U

coOuparolei JuH3e.



OIMMChIBaATh H3Yy4YCHHBLIC CBOMCTBA TEI H OJICKTPOMArduTHBIC SBJICHUA, HWCIOJIb3Yys (I)I/I3I/I‘IGCKI/IG
BCIIMYHHBI: SHCKTpI/I‘IeCKI/Iﬁ 3apsan, cCujla TOKa, OJJEKTPUYCCKOC HAMNPAXKCHUC, JJIICKTPHYCCKOC
COIIPOTUBJICHUC, YACIBHOC

COIPOTHBIICHHE BEIECTBa, paboTa 3JIEKTPHUYECKOro MO, MOLIHOCTh TOKa, (POKYCHOE PACCTOSHHUE U
ONTHYECKasl CUJa JIMH3bI, CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETA; MPH
ONHMCAaHWU BEPHO TPAKTOBATh (DHU3MYECKUU CMBICT HCIOJIB3YEMBIX BEIWYMH, UX OOO3HAUYCHHA U
CIIMHUIBI U3MEPEHHS; HaXOUTh (DOPMYIIBI, CBA3BIBAIOIINE TAHHYIO (U3UUYECKYIO BETMYUHY C JPYTHMH

BCIIMYUHAMU.

aHAJU3UPOBATh CBOMCTBA TEJ, DJICKTPOMArHUTHBIC SIBJICHUS W IMPOILECCHI, UCIOJIB3Ys (U3MUYECKUE
3aKOHBI: 3aKOH COXPaHEHMS 3JIEKTPHUUYECKOTO 3apsna, 3akoH Oma ans yyacTka Iemnu, 3akoH JDxoyns-
Jlenna, 3aK0H IPSIMOJIMHEHHOT'O PacIpOCTPaHEHHs CBETA, 3aKOH OTPaKEHMSI CBETA, 3aKOH MPEOMICHHS
CBETA; IIPU ATOM Pa3INUaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U €r0 MaTEeMaTHYECKOE BBIPAYKEHHE.

MPUBOJIUTH MPUMEPHI MPAKTUYECKOT'0 HMCIIOJIb30BaHMS (DPU3HMUECKUX 3HAHUM O DIIEKTPOMArHUTHBIX

SBJICHUAX

pelaTh 3aJa4yM, UCIOIb3ysA (PU3MUYECKUE 3aKOHBI (3akoH OMa Ui ydyacTka Ienu, 3akoH Jlxoyis-
Jlenna, 3aK0H MPSMOIMHEHHOT0 PaCIPOCTPAaHEHHSI CBETA, 3aKOH OTPaXKECHHS CBETA, 3aKOH MPEIOMIICHUS
cBera) U (opMyiibl, CBA3BIBAIOIINE (QU3MUCCKUE BEIMYMHBI (CHJIA TOKa, JCKTPHUYCCKOE HAMPSIKCHUE,
3JIEKTPUUYECKOE COMPOTUBIICHHE, YAEIbHOE COIPOTUBIICHHE BEUIeCTBa, PaboTa ANEKTPUUECKOr0 OIS,
MOIIIHOCTh TOKa, (POKYCHOE pacCTOSHHUE W ONTHYECKas CHiia JIMH3bL, CKOPOCThH 3JICKTPOMArHUTHBIX
BOJH, JUIMHA BOJIHBI M YacTOTa CBETa, (QOPMYJBI pacyera 3JICKTPUYCCKOTO COMPOTUBICHUS IPU
MOCIIEZI0BATEIIFHOM M MapaJileIbHOM COSJUHEHUH MTPOBOAHMKOB): HA OCHOBE aHAIM3a YCJIOBUS 3a]a4d
3alMChIBaTh KPAaTKOC YCJIOBHUEC, BBIACIIATDH (1)H3qu01<1/1e BCIINYHNHBI, 3aKOHBI U q)OpMy.]'H)I, HeOGXOI[I/IMI)Ie
oJist €€ pCUICHH A, IPOBOAUTEL PACUYCThl U OLCHHUBATHL PCAJIbHOCTDL IMOJYYCHHOTO 3HAYCHUA (1)PI3PILICCKOI>'I

BCIINYHHEI.

Bbll’lyCKHMK noy4unt 603MONCHOCNIb HAYHUMbCA!

KCIIOIb30BaTh 3HAHUS 00 3JICKTPOMArHUTHBIX SBJICHHSIX B IOBCEAHEBHOHN XM3HU IJIs 00ecIeueHus
0e30MacHOCTH TPH OOpaIlEeHHH ¢ MPUOOpaMU M TEXHUYCCKUMM YCTPOMCTBAMH, ISl COXPaHCHHS
3/I0POBbSI M COOJIIOJICHUS HOPM 3KOJIOTMYECKOrO ITOBEACHHUS B OKpYJXKAIOIIEH cpeae; MPUBOIUTH

MPpUMEPLI BIIMAHUA 3JICKTPOMArHUTHBIX H3Hy‘IeHHI>'I Ha JXUBBIC OPpraHU3MbI;

pasnuYaTh TPAaHHWIBl TPUMEHUMOCTH (QU3NYECKHX 3aKOHOB, IOHMMATh BCEOONIMI XapakTtep
(yHIaMEHTANBHBIX 3aKOHOB (3aKOH COXPAaHEHUS OJJICKTPUYECKOr'0 3apsija) W OrpPaHUYCHHOCTh

HCIIOJIF30BAaHMS YaCTHBIX 3aKOHOB (3akoH Oma JuIs ydacTKa mend, 3akoH Jxoymnsa-Jlenma u ap.);

WCIONIb30BaTh IPHEMBI TTOCTPOCHUST (PUBNUECKUX MOJIETIEH, ToucKa U (GOpMYITHPOBKH JJOKAa3aTEIbCTB

BBIABUHYTBIX THITIOTE3 U TCOPCTUYCCKUX BBIBOJOB HA OCHOBC OMIIMPHUYCCKH YCTaAaHOBJICHHBIX q)aKTOB;

HAXOJUTh aJICKBaTHYIO MPENJIOKEHHOU 3aiaue GU3NYECKYI0 MOElNb, pa3pemarh npodieMy Kak Ha
OCHOBE MMEIONUXCA 3HAHUM 00 AIEKTPOMATrHUTHBIX SIBJICHUSAX C HCIIOJIH30BAaHUEM MAaTEMAaTHYECKOTO

anmapara, Tak ¥ Ipy OMOIIU METOAOB OLIEHKH.



KBaHnToBbI€ IBJI€HUS
Bbll’lyCKHuK Haydyumcs:

pacimo3HaBaTb KBAHTOBLIC ABJICHUSA U 00BSICHATH Ha OCHOBE UMCHOIIUXCA 3HAaHUM OCHOBHBIC CBOMCTBA
HJIA YCJIIOBUA MIPOTCKAHUA 3TUX SIBJICHUM :€CTCCTBECHHAS U HUCKYCCTBCHHAA

pPaauoOaKTUBHOCTD, a-, B- U Y-U3JIYUYCHH, BOSHUKHOBCHHEC JIMHEHYATOr 0 CIICKTpa U3JIYUCHUSA aTOMaA,

ONMKMCBHIBATh M3yYCHHBbIC KBAaHTOBBIC SIBJICHMS, UCIOIb3Ys (DU3MUECKHE BEIUUYMHBI: MacCOBOE YHCIIO,
3apsI0BOE YMCIIO, MEPUOJ IoJlypacmnaaa, dHeprus (OTOHOB; MpPH OMMCAHUU IMPABHIIBHO TPAaKTOBAaTh
(PU3HUYECKUH CMBICI HCIOJIB3YEMBIX BEIMYMH, WX OOO3HAYCHHMSI W CIUHHUIBI HM3MEPEHMsI; HAXOIUTh
(GopMyJibl, CBS3BIBAIOINME JaHHYH (U3MYECKYI0 BEIMYHMHY C JAPYTMMH BEIMYMHAMH, BBIYHCIATH

3HaYCHHE (PU3NUCCKON BEIUYMHBI,

aHAMM3UPOBATh KBAHTOBBIC SBIICHHS, WCIOJNB3ysS (HU3MYEeCKHEe 3aKOHBI M IOCTYJAThl: 3aKOH
COXPAaHEHUs HHEPrHM, 3aKOH COXPAHEHMs SJIEKTPUUYECKOrO 3apsijia, 3aKOH COXPaHEHUs MacCOBOIrO
4yclla, 3aKOHOMEPHOCTU W3JIy4YCHUsI U IOIVIOIIEHUs CBETa aTOMOM, IIPH 3TOM pa3iMyaTh CIOBECHYIO
(hOpMYJIMPOBKY 3aKOHA U €ro MaTeMaTHYECKOE BBIPAXKEHHUE;

pasinyaTh OCHOBHBIE IPU3HAKY IUIAHETAPHON MOJIETN aTOMa, HYKJIOHHOM MOJIEIM aTOMHOTI'O /1pa;

MIPUBOJIUTH IIPUMEPHI MPOSBICHUS B IIPUPOJAE U MPAKTUYECKOTO MCIOJIb30BaHUS PaIMOaKTUBHOCTH,

SIIEPHBIX U TEPMOSIIEPHBIX PEaKIHii, CIIEKTPAJIbHOIO aHaJH3a.
Buinycknux noayuum 603mM0JCHOCIYb HAYYUMbCA!

WCIONIb30BaTh TOJyUYEHHbIC 3HAHMSI B TMOBCEIHEBHOW JXH3HU TMPU OOpalleHWH C NpudopaMud H
TEeXHUYECKUMH YCTPONCTBaMHU (CUETYMK HMOHUIUPYIOIIUX YACTHUI], TO3UMETpP), A COXpaHEHHUS

300POBbBA U COGJ]IOI[CHI/IH HOPM 3KOJIOTHYCCKOI'O IOBCACHUSA B 0pr>1<a}01ue171 cpeac,
COOTHOCHUTDB SHCPIUIO CBA3U ATOMHBIX AJEP C I[e(i)eKTOM MaccCHI,

MNpUBOAUTL HNPUMEPLI BIIMAHHUA PaadlOaKTHBHBIX I/I3Hy‘IeHHI>'I Ha JXUBBIC OpPraHHU3Mbl, IMOHUMATb

[NPUHLIMI ACHCTBUSA JO3UMETPA U PA3JINYATh YCIOBUS €r0 UCIIOJIb30BAHMUS;

IIOHUMAaTh OKOJIOTUYECKUEC HpO6HeMI)I, BO3HHUKAKOIINEC npu HCITOJIb30BaHN U ATOMHBIX
SJ'IeKTpOCTaHI_[I/If/‘I, U IOYTU PCHICHUA OTUX HpO6JIeM, NEPCICKTUBLI HUCIOJB30BaHUA YIIPABIACMOI'O

TEPMOSIEPHOIO CUHTE3A.
JJ1eMeHTHI ACTPOHOMHUM BBINMYCKHUK HAYYHTCS:

YKa3elBaThb Ha3BaHHUA IIJIAHET ConHeyHoH CUCTEMBbI; pPa3ind4aTb OCHOBHBIC IPHU3HAKHU CYTOYHOI'O

BpallleHUs 3BE3IHOT0 Heba, aBvkeHus JIyHabl, CoNHIIA U IIJIaHET OTHOCUTEIIBHO 3BE3I;

IMIOHMMATh pa3jinuusd MCKIY FeHI/IOHeHTpPILIeCKOfI n FeOHeHTpH‘IeCKOﬁ CUCTEMaMH1 MUPaA,

Bbll’lyCKHuK noy4unt 603MOJNCHOCNb HAYHUMbCA!



yKa3bplBaTh OOIIME CBOWCTBA W OTJIWYMS IUIAHET 3€MHOW T'PYNIBl U TUTAHET-TUTAHTOB; MAaJIbIX Tel
ConHeyHOW cUCTEMBI M OONBIIMX TUIAHET; MOJB30BATHCS KAPTOH 3BE3AHOTO Heba mpH HaOIIOICHUSX

3BE3IHOTO HebA;

pas3nnyaTh OCHOBHBIE XapaKTEPHUCTUKH 3Be3] (pa3Mmep, IIBET, TeMIIepaTypa) COOTHOCUTH I[BET 3BE3bI

C €e TeMIepaTypou;

pas3andaTh TUIIOTE3bI O IMPOUCXOKACHUHN CoJHEYHOH CUCTEMEL.



ComepxaHmue yuebDHOTO NpenMeTa «dm3mka» B 7-9 kjaccax.

7 Knacc
(68 gacos, 2 yaca B HECIIO)

I. Bmenenwue (4 gaca)

[IpenmeT u MeToabl PU3NKUA. DKCIIEPUMEHTAILHBIA METOJ] U3Y4eHUs TpUpoabl. 3mMepeHue
¢usnueckux enuuuH. [lorpemnocts uamepenus. O6o0IIeHnE Pe3yIbTATOB dKCIIEPUMEHTA.
HaGuronenne npoctedmux sIBICHUH U TPOI[ECCOB MPUPOABI C ITOMOIIBI0 OPTaHOB YYBCTB (3pEHHS,
ciyxa, ocsizaHusi). Mcronb3oBaHne MPOCTEHIINX H3MEPUTENBHBIX MPHOOpoB. CxeMaTnyeckoe
M300pakeHuEe OMBITOB. MeTOo/IbI MoNTy4eH sl 3HaHul B ¢pusnke. OU3nKa U TEXHUKA.

JlaGoparopHast paboTa.
1. OmnpeneneHue 1EHBI ASICHUS H3MEPUTEIBHOIO pubopa.

II. IlepBoHaYaIBPHBIE CBEICHUS O CTPOCHHUH BeEImIeCcTBa. (5 4acoB.)

I'mnore3a o AUCKpETHOM CTPOEHMHM BeliecTBa. Monekyibl. HempepbIBHOCTh U XaOTHUYHOCTH
NBYDKEHUs 4dacTull BemectBa. Juddysus. bpoyHoBckoe asmkeHue. Mojaenu rasa, KHJIKOCTH U
TBEpJIOro Tena. B3aummopeilcTBMe 4YacTull BellecTBA. B3amMHOE NPUTSKEHUE W OTTAJKMBAHUE

MoJieKyJl. TpH COCTOSHUA BEIIECTBA.
JlaGoparopHast paboTa.
2. N3MepeHne pa3zMepoB MalbIX TE.

III. Bzaumogneiicteue Ten. (21 gaca)

Mexanundeckoe nBmxeHne. PaBHomepHoe U He paBHOMepHOE ABMxkeHne. CkopocTs. Pacuer mytu u
BpeMeHH JBrkeHus. Tpaekropus. [IpsmonuHeliHoe nBuxkeHne. Bzaumoneiicreue ten. MHepuus.
Macca. [TnotHocTh. M3MepeHne Macchl Tena Ha Becax. Pacuer Macchl 1 00beMa 1o €ro IJI0THOCTH.
Cuna. Cuibl B IpUpOJIE: TATOTEHUS, TSKECTH, TPeHH s, yIIpyrocTu. 3akoH ['yka. Bec tena. Cs3b
MEeXIy CUJION TspkecTH U Maccoi Tena. Jlunamomerp. CiaokeHue IByX CHJI, HAlIPaBICHHBIX IO OJHOM
npsamoii. Tpenue. Yupyras nedopmarms.

JInabopamopnsie padomot.

3. Nsmepenne MAaCCHI TeJIa Ha PHIYaXHBIX BECaX.

4. N3mepenne o0bema Terna.

5.0mpenenenue IIOTHOCTH TBEPAOTO BEIIECTBA.

6. ['panyupoBanue NpyKMHB K U3MEPEHUE CUIT TUHAMOMETPOM.

IV [laBnenue TBEpABIX Te, )KHUAKOCTEH U ra3oB. (23 gac)

Hasnenue. OnwiT Toppuuennu. bapomerp-anepoua. ATMochepHOE TaBJICHUE Ha Pa3IMYHBIX BHICOTAX.
3akon Ilackans. CriocoObl yBeTUUYCHHUS U YMEHbBIIICHHS AaBiieHus. J{aBinenue raza. Bec Bo3ayxa.
Boznymnas obonouka. M3mepenue atmocdepHoro aaBieHus. ManomeTpsl. [lopiiHeBoi KUAKOCTHBIN
Hacoc. [lepenaua naBiaeHus: TBEPAbBIMU TEJIAMHU, KUJKOCTAMU, razamu. [lelicTBue



KHUAKOCTHU U Tra3a Ha IOrpyXCEHHOC B HHUX TECIO. Pacuer JaBJICHUA XKHUJIKOCTH HA AHO U CTCHKH
cocyna. CooOmarwiue cocyasl. ApxumenoBa cuia. ['mapaBiandeckuid npecc. IlnaBaHue Teil.
[ImaBaHue cynoB. BoznyxomiaBanue.

JlaGoparopHast paboTa.
7.0mpenenenre BRITAIKUBAIOIIEH CHITBI, NEHCTBYIOIIECH HA MTOTPYKEHHOE B )KHMIKOCTH TEINO.

8. BrlsicHeHue yclI0BU IIJIaBaHUS TeNa B )KAJIKOCTH.

V. Pabora u MmomHocTh. DHeprus. (13 dacos.)

Pa6ora. MomaocTs. DHeprus. Kunernueckas sneprusi. [loTeHnnanpHas SHEpTrus. 3aKOH COXPaHCHHUS
Mexanudeckoil sHeprun. IIpocteie mexanusmel. K11/ mexann3moB. Peruar. PaBHOBecue cuit Ha
peruare. MoMeHT cuiibl. Pervaru B TexHuKe, OBITY U ipupoje. [IpuMeHeHne 3aKkoHa paBHOBECH S
peruara k 0oky. PaBeHCTBO padoT NMpHU MCIONB30BAHUH MPOCTHIX MEXaHU3MOB. «30JI0TOE TIPABUIIO

MCXaHHKH.

JlaGoparopHast paboTa.

9. BrlsgicHeHne ycnoBusl paBHOBECHS phluara.
II.Onpenenenne KI1/] mpu mogpeme mo HaKIOHHOM MIIOCKOCTH.

VI.IloBTopenue (2 4)
AHanu3 onmuoOoK, TONYIIEHHBIX B UTOMOBOW KOHTPOJIBHON padoTe.

8 xiacc
(68 gacos, 2 yaca B HEJCIIO)

I. Temmoseie sBiaeHus (23 gacoB)

Buytpennss sueprus. TemnoBoe apmwxkenue. Temneparypa. Temnonepenaya. HeoOpaTumMocTh
nporiecca Teronepenadn. CBsa3b TEMIEPATYPHI BEMIECTBA C XaOTHUYECKUM JBUKEHUEM €TI0 YaCTHII.
CriocoObl U3MEHEHUS BHYTPEeHHEH dHepruu. TermmonpoBoaHocTh. KoMuyecTBO TEmIOThI. Y neibHast
TEIIJIOEMKOCTD. KOHBCKL[I/UL I/I3J1y11eH1/1e. 3akoH COXpaHCHHUA DHEPTHU B TCIIJIOBBIX ITpoHECCax.
[InaBnenue u kpucram3alusa. Y AelibHas TEIUIOTA TUTaBIeHU. ['paduk miaBieHus U OTBEPACBaHUS.
[IpeoOpa3oBaHKe SHEPTUH IPU U3MEHEHHUAX arperaTHOro0 COCTOsHUS BellecTBa. Mcnmapenue u
KOHJICHCaNus. Y AeNbHas TeIioTa napoodpa3oBanus U KOHJeHcauu. PaboTa mapa u rasa npu
pacmmpennn. Kumenue )XuakocTd. BiaxxHocTh Bo3myxa. TeniaoBsie ABUTATEIH.

DHepTHs TOIUINBA. Y IeTbHAS TEIJI0Ta CrOPaHMSI.

Arperatnbie coctosinus. llpeobpa3oBanue sHepruu B TerminoBbix aurarenax. KIIJ[ temmosoro

JIBUTAQTENS.

®dpouHTanapHas JabopaTopHas padora.



2. CpaBHeHue KOJINYECTB TEIJIOThI IPU CMELIMBAHUU BOJbI PA3HON TEMIIEPATYPHI.
3. HN3mepenue YIETbHON TENJIOEMKOCTH TBEPAOTO TEIA.

II. DnexTpudeckue SABIECHUS U 3JIEKTPOMArHUTHEIE siBIeHUs (27 yaca)

DIeKTpHU3aIus Tell. DISKTPpUUeCKuil 3apsj. B3aumoneiicTeue 3apsaaoB. [IBa Buaa 2JIEKTPUIECKOTO
3apsaa. JJucKpeTHOCTh 3JIEKTPUUECKOro 3apsiaa. DIEeKTPOH. 3aKOH COXPAaHEHHS 3JIEKTPUIECKOro
3apsiaa. DieKkTpuueckoe mone. Dinekrpockor. CtpoeHue aToMoB. OObICHEHUE 3JICKTPUUSCKUX
siBeHHUN. IIpOBOTHUKH U HENPOBOAHUKU JIEKTpUUECTBA. J[eMCTBHE 2JIIEKTPUUYECKOTO I0JIS Ha

QJICKTPUYCCKUEC 3apsAabl.

[MocTostHHBIN dekTpUYecKuit TOK. McTOYHHKY 3neKkTpryeckoro Toka. Hocutenn cBOOOTHBIX
3JEKTPUYECKUX 3apsA0B B METAJUIAX, )KUAKOCTSIX U razax. DJeKTpuyeckas Lelb U €€ COCTaBHbBIE
yactu. Cuna Toka. EnuHunb! cuitsl Toka. AMmepmetp. M3mepenne cunbl Toka. Hanpspokenue.
Enunune! Hanpsbxkenusa. BonsTMerp. M3Mepenue HanpsiokeHus. 3aBUCUMOCTD CHIIBI TOKA OT

HalpsOKEHUs.

Comnporusnenue. Eqununel conpoTtuBieHus. 3akoH OMa il ydacTKa dJIeKTpHIecKoil renu. Pacuer
CONPOTHUBJICHHUSI TPOBOJHUKOB. Y IEbHOE COMpOTUBIICHHE. [I[puMephl Ha pacyeT COMPOTUBIICHUS
MIPOBOJHUKOB, CHUJIBI TOKA U HampsbkeHus. Peoctatsl. [locienoBaTensHoe 1 mapalieiabHOoe
COEJIMHEHNE NTPOBOJIHUKOB. J{eMCTBUA 3IEKTPUUECKOTO TOKA

3akon Ixoyns-Jlenna. PaboTa anekTpruueckoro Toka. MOIHOCTh 3JIEKTPHUUECKOr0 TOKa. EIMHHUIIBI
paboTHI IEKTPUUECCKOTO TOKA, IPUMEHSIEMbIC Ha NMpakTHKe. CUETUMK JICKTPUICCKOM IHEPTUH.
DeKTpoHarpeBaTeNbHble MPUOOPHI. Pacder anekTposHepruu, moTpedisieMoil OBITOBEIMU MPUOOPaMH.
Harpepanue npoBOIHUKOB 3IEKTPUIECKUM TOKOM. KOTHYECTBO TEIUIOTHI, BEIIEIIEMOE TPOBOTHUKOM
¢ TokoM. Jlamma HakanuBauus. Koporkoe 3ambikanue. [Ipenoxpanutenu. MaraurHoe moe.
MarnuTtHoe 1moJje npsiMoro Toka. MarHuTHble TMHUKA. MarHuTHOE MOJ€ KaTYIIKH C TOKOM.
DIEeKTPOMArHuThI U UX npuMeHeHus. [locTosHHbIE MAaTHUTEL. MarHUTHOE T10JI€ TTIOCTOSIHHBIX
MarauToB. MarautHoe moje 3emid. JleiicTBrue MarHuTHOTO TIOJIS Ha MTPOBOJHUK C TOKOM.

ONEeKTPUICCKUI JBUTATENb.

Dponmanvuvie n1adbopamopnsvle padomoi.

4. COopka 3JIEKTPUYECKOM 1IeMH U U3MEPEHUE CUJIbI TOKA B €€ Pa3IMYHBIX yuacTKax.

5. Nsmepenne HalpspKEHUs HAa PA3JIMYHbIX YYaCTKaxX 3JIEKTPUUECKOM Lenu.

6. PerynupoBaHue  CHIIBI TOKa PEOCTATOM.

7. N3MepeHne conpoTUBIEHHUS IPOBOJIHUKA IPU MOMOILIM aMIIEPMETPA U BOJIBTMETPA.
8. Uzmepenue MOIIHOCTH U pabOTHI TOKA B AJIEKTPUIECKON JaMIIe.

9. COopka 3JIEKTPOMAarHuTa U UCHBITAHUE €0 JACHCTBUS.

10. M3y4eHue 3J1eKTpUYECKOro JBUTATENsl IOCTOSIHHOIO TOKA (Ha MOJEIIHN).



III. CeeroBrie siBienus. (15 gacon)
HcrouHuku cBera.

IIpsimonuHelHOE pacIpocTpaHeHue, OTPaKEHUE U NpeoMiieHue cseTa. Jlyd. 3akoH oTpakeHus
cera. [Imockoe 3epkano. JIunza. Ontudeckas cuiia JMH3EL. M300pakeHue gaBaeMoe JTNH30M.
Uzmepenne GpokycHOro paccTosiHusi coduparoteit nH3bl. Ontuyeckue mpubopsl. ['na3 u 3penue.
Ouxwu.

Dponmanvusie n1adbopamopnsvle padomoi.

11. Nsydenue 3aKOHOB OTPayKE€HHUS CBETA
12. Hao0nroneHuesBiieHHs IPEIOMIICHUS CBETa
13. [Tomyuenne wW300pakeHUS MPH MTOMOIIH JIUH3HI.

IV.IloBTopenue (3 4)

9 «kmacc
(102 gacos, 3 yaca B HEEMIO)

1. 3akoHBI B3auMoeCTBUS U ABMKECHHS Ted. (34 4acoB)

Marepuansaas Touka. Tpaektopusa. Cxopocts. Ilepememienue. Cucrema otcuera. OmpeneieHue
KOOpAWHATBl ABHXXYLIETO TCa. Fpa(i)I/IKI/I 3aBUCUMOCTH KHUHCEMATUYCCKHUX BCIWYNH OT BPEMCHHU.
[IpsmonuueiiHOe  paBHOYCKOpeHHOe JBikeHHe. CKOpPOCTh  pPaBHOYCKOPCHHOTO — JIBHIKCHUA.
[lepemerienne npu paBHOYCKOPEHHOM JABIMKeHHH. OmnpeneneHue KOOPAMHATHI ABHXKYIIETO Tena.
I'padmkn 3aBUCMMOCTH KHHEMAaTHYECKMX BEIWYMH OT BpeMeHH. YckopeHue. OTHOCHTEIBHOCTh

MCXaHUYCCKOI'O ABHMIKCHU . I/IHepuHaana;I CHUCTEMA OTCUCTA.

[TepBrrit 3axon Heiorona. Bropoit 3akon Heiotona. Tpetuit 3axon Heiotona. CBob6onHOe najgeHne
3akoH BecemupHnoro tarorenus. KpuBonuneiinoe qsuxenue JBuxKeHHE 0 OKPYKHOCTH.
UckyccrBennbie cnyTHUKH 3eMiu. Pakersl. iMmynbe. 3akoH coxpaHeHUsI UMITyJbca. PeakTuBHOE
IBUKeHHe. [IBrKeHue Tena OpOIeHHOT0 BEPTHKAIBHO BBepX. JBIKeHUE Tella OpOIIEHHOT0 O
YIJI0OM K TOPU30HTY. [IBHKeHHE Tesla OpOLIEHHOT0 TOPU30HTAIBHO. Y CKOpEeHHE CBOOOJHOTO aIeHHs
Ha 3emJie U IPYTUX IJIaHeTax.

Dponmanvusie n1adbopamopnsvle padomeol.
1. HccnenoBanue paBHOYCKOPEHHOTO JIBUKEHUS 0€3 Ha4aJIbHOW CKOPOCTH.
2. Nsmepenne YCKOpEHUsI CBOOOHOTO Ma/ICHUSI.

II. Mexanuueckue KoneOaHus U BOJHBL. 3BYK. (15 yacoB)
Mexannueckue konedanus. AMmmryaa. [lepuon, yacrora. CBobonHbie konebanus. KonebaTenbHbie
CUCTEeMbl. MasTHUK. 3aBUCUMOCTh NIEPHO/Ia U YACTOThI HUTSIHOTO MasiTHUKA OT JJIMHBI HUTH.

[IpeBpaienne SHEPTUU MPU KOJIEOATENLHOM JIBUKCHHU. 3aTyXaroIUe KOJIeOaHHs.



BriHyXacHHBIC KOIcOanus. MexaHnueckue BojHbl. JimuHa BoyHBL [1pooabHbIE U MONEPEUHBIC
BOJIHBL. CKOPOCTh pacnpocTpaHeHus BOIHBL. 3BYK. Bbicora 1 TeMOp 3Byka. I poMKOCTh 3ByKa/
Pacnpoctpanenue 3Byka. CkopocTh 3ByKa. OTpakenue 3Byka. 9xo. Pe3onanc.

®dpoHTanapHas JadopaTopHas padora.

3. HccnenoBanue 3aBUCHMOCTH MIE€PHO/a U YaCTOTHI CBOOOIHBIX KOJIEOaHMH

MaTEeMaTHYECKOTO MAasITHUKA OT €ro JIINHEIL.
III. DnexTpoMarHuTHbIC sIBICHU. (25 yaca)

JlelicTBre MAarHUTHOTO TIOJISl HA dJIEKTpUUYecKue 3apsiabl. [ paduueckoe n3o0pakeHre MATHUTHOTO

noJsis. HanpapneHne Toka U HammpaBJIeHNEe ero MAarHUTHOTO ToJisi. OOHapyXKeHHe MAarHUTHOTO TIOJIS 110
ero JeiicTBUIO Ha 3NeKTpuyeckuii Tok. [IpaBuio seBoit pyku. MarHUTHBIN TOTOK. DJIEKTpOMarHuTHas
MHAYKLUS. SIBIIEHHE 3JIEKTPOMarHuTHONM HHAYKUMU. [lonydeHne mepeMeHHOro 3JeKTPHUIECKOTI0 TOKA.

OnexTpoMarautHoe nosne. HeoqHoponHoe u HEoJHOPOLHOE MoIe. B3auMOCBs3b 3JIEKTPUYECKOTO U
MarHUTHOTO MOJIeH. DIIEKTPOMarHUTHbIE BOJHBL. CKOPOCTh PacHpOCTpaHEHUS 3IMEKTPOMAarHUTHBIX

BOJIH. DJIEKTPOABUTATENb. DJIEKTporeHepaTop. CBET - 3JIEKTpOMaruuTHAs BOJHA.

®dpouHTanapHas JadopaTopHas padora.
4. N3ydyenue sBICHUS 3JIEKTPOMATHUTHOM MHIYKIIMHU.

I V. Ctpoenne atoma u aToMHOTO sizipa (19 gacoB)

PamnoaktuBHOCTE. Anb(a-, 6erTa- u ramma-u3inydeHue. OMbITH IO PACCEMBAHUIO allb(ha-4acTull.
[Inanerapnas Moaens atoMa. ATomHoOe sSap0. [IpoTOHHO-HEUTPOHHAS MOACIH siapa. MeToabl
H36J'I}OI[GHI/I$I " perucrpanuuu 4acCTuil. PaJlI/IoaKTI/IBHBIe npeBpalcCHus. 3KCHepHMeHTaHbHLIe MECTOHBI.
3apsz sapa. MaccoBoe uucio sapa. Snepuasie peakuuu. [lenenne u cunrtes anep. CoxpaHeHue 3apsia
¥ MacCOBOT'0 YHCIA MPHU ANEpPHBIX peakiuax. OTKpeITHE MPOTOHA U HEUTPOHA. S AepHbIe CHUITBL.
3Hepr1/1$[ CBSI3U YaCTHUIl B AOpE.

Oueprus cBa3u. Jedext macc. Brigenenue sHepruu npu JelieHUU U cuHTe3e siaep. Vcnonb3oBaHue
sanepHoi sneprun. Josumerpus. SAnepusiit peakrop. [IpeoOpasopanne BayTpeHHel sHepruu suep B
3JIEKTPUYECKYIO DHEPTHIO0. ATOMHAs SHepreTuka. TepMmosaepHsie peakuun. buomornueckoe aeiicteue

paananuu.

®dpouHTanapHas JabopaTopHas padora.

5. Nsyuenune JieNieHus sipa aToMa ypaHa 1o gortorpaduu Tpekos.

6. Nsyuenune TPEKOB 3apsDKEHHBIX YaCTHUIL 10 TOTOBBIM (hoTorpadusm.

V. Crpoenne u 3Bonouns Beenernnoit (5 gacos)

Cocras, cTpoenue u npoucxoxjaeaue Comnednon cucteMbl. bonpmme Tena CoMHETHOM CHCTEMBL.
Mausie Tena Conaeunoit cucteMbl. CTpoeHue, u3nydeHue u domtonus ColHIa 1 3Be31I.
Ctpoenue u »BoItonHs BeeneHHo.



VI. IloBTOpenue (4 1)

KanenmapHo-TemaTnieckoe IiaHUPOBaHKUE 7 Kiacc.



Ne Tema Kon-B0 | Jlara Hara Hcmonp3oBanue

4acoB o o 0o0opyaOBaHUs LIEHTPA

n/m miaHy | ¢akry «Touka pocta»
Paznen 1.Beenenue. 4

1 Bronneiil unctpykrax no Th. Uro 1 O3HakoMIIeHHE C
u3yvaer ¢usuka. Hekoropsie nudpoBoi 1abopaTopueit
¢usnueckue TepMuHbl. Habmonenus
1 OTIBITHL.

2 YPOK ¢ UCTIONTB30BaHUEM PECYpPCOB 1 JeMoHcTpanus
«Touka pocrtay. TEXHOJIOTHH U3MEPEHNUS B

dusndeckre BeIUYMHBL V3MepeHue nudp. 1ao.
(bU3MYECKHX BEIWUYMH. TOYHOCTH U
[IOrPELIHOCTh U3MEPEHUH.

3 Y POK ¢ UCIOJIb30BaHUEM PECYPCOB 1 Hudp. J1abd. «Touka
«Touka poctay. pocTa» (MerT. pek. c. 51)
Jlabopamopnas paboma Ne 1 JIuneiika, JieHTa MepHasi,
«OrmpesienieHre EHBI JICICHUS HU3MEPHUTENBHBIA UTHHP,
W3MEPUTEIBHOTO PUOopay. TEPMOMETD, JATUUK

TEMIIEPaTypPhI

4 ®duU3MKa U TEXHUKA . 1
Paznen 2.IlepBoHadanbHbIe 5
CBEJICHHSI O CTPOCHHHU BEIICCTBA.

5 Ctpoenne BemiecTBa. MOJIEKYIIBL. 1
Jlabopamopnas paboma Ne2
«Ompenenenue pasMepoB MalbIx
TEm»

6 YPOK ¢ UCTIONTB30BaHUEM PECYpPCOB 1 dpoHTaIBHAS
«Touka poctay. nabopaTopHas padboTa

Jeuxenne Mmonekyi. dubdysus. «Habnronenue
OpOYHOBCKOT'O JIBUIKEHUS
Kommbiorep, Mukpockor
OHONIOrNYECKui, KA
MOJIOKa, pa30aBICHHOIO
BOJIOH

7 B3aumHoOe npuTsbkeHue u 1
OTTaJKUBaHUE MOJIEKYIL.

8 ArperaTHbIE COCTOSTHHSI BEII[ECTBA. 1
CBOMCTBa T'a30B, KUJAKOCTECH 1
TBEPJBIX TEJ.

9 «ITepBoHauanbHbIE CBEJICHUSA 0 1

CTpOCHHH BelllecTBay. Perenne 3aaq
Paznen 3.B3aumoneiicTBue Tel. 21




10

MexaHnndeckoe JBHKEHHE.
PaBHOMEpHOE U HEpAaBHOMEPHOE
JIIBHKCHHC

11

CxopocThb. EquHUIIBI CKOPOCTH.

12

Pacuér nyTu u BpeMeHU JBUKECHUS.

13

Nuepnusi.

14

B3aumopeiicteue Ten.
CamocTosiTenbHas padboTa 1mo Teme:
«CKOpOCTb, TyTh, HHEPIIUN».

15

Macca Tena. EauHuiis Maccrl.
M3MepeHne Macchl Tena Ha Becax.

16

VYPOK C UCIOIH30BAHUEM PECYPCOB
«Touka pocTay.

Jlabopamopnas paboma Ne3
«M3Mepenune Maccel Tena Ha
PBIYQKHBIX, JJIEKTPOHHBIX BECaX»

Hudp. J1abd. «Touka
pocta» (MeT. pek. c. 51)
Hab6op ten paznoit
MAacChl, AJIEKTPOHHbBIE
BECHI

17

Jlabopamopnas paboma No4
«M3mepenune oobemMa TBEPIOTO
Tenay.

18

IInoTHOCTE.

19

VY POK C UCIOIB30BAHUEM PECYPCOB
«Touka pocTay.

Jlabopamopnas paboma Ne5
«OmnpezeneHne MIOTHOCTH TBEPAOTO
Tenay.

Habop Ten pa3HOW Macchl,
MEH- 3ypKa, JJEKTPOHHBIE
BECHI

20

Pacuér maccel u 00bEMa Tena 1o ero
IIJIOTHOCTH.

21

Pemenue 3agad mo Tremam
«MexaHH4YeCKOe JIBIIKCHHUEY,
«Maccay, «IIT0THOCTE BEIIeCTBa.

22

KonTponbaas padora Nel
«MexaHuueckoe ABHKeHHe. Macca
Tena, JI0THOCTh BEIIECTBAY

23

Cuna. SIBnenne tarorenus. Cuia
TskecTd. Cuta TSKECTH Ha IPYTHUX
niaanerax. Ou3ndeckue
XapaKTEPUCTUKH TIJIaHET.

24

YPOK ¢ UCTIONB30BaHUEM PECYpPCOB
«Touka pocta». Cuiia ynpyrocru.
3akon ['yka.

®poHTANbHAS
nabopaTopHas paboTa B
uudp nabd. «M3mepenue
3aBHCUMOCTHU CHUJIBI
YIPYTOCTHU OT

nedopMaruu




NIPY>KUHBI».
Oo6opynoBanue: lltaTus
C Kperexom, Habop
MPYXKUH, HA0Op TPY30B,
JINHEN KA, THHAMOMETP

25 Bec Tena. CBsi3p MeXAy CHIION
TSYKECTU U Maccoi Tena.

26 Y POK ¢ UCIOJIb30BaHUEM PECYPCOB Hudp. J1abd. «Touka
«Touka poctay. pocTtay (MeT. pex. c.
Junamomerp. 55) dunamomerp ¢

MpEeeaoM U3MEpPEHHUs 5
Vlabopamopnas paboma Ned| H, npyxuHbI Ha
«I'panynpoBanne NPYyKUHBI u ILUIAHIIETE, TPY3bl Maccoi
M3MEPEHHE CHJI TUHAMOMETPOM) mo 100 T

27 YPOK ¢ UCTIOTB30BaHUEM PECYpPCOB ®dpoHTaapHas
«Touka pocrtay. nabopatopHas paboTa B
CrnoxeHue IByX CHJI HAaIlPaBJICHHBIX nudp nabd. «[IpaBuna
110 OJIHOM MPSMOIA. cinoxxeaus cu lltaTus,
PaBHoaeiicTByIOIIAS CUJL. pbluar, JTUHENKa, J1Ba

OJINHAKOBBIX IPy3a, JIBa
0JI0Ka, HUTH
HepacTshKuMas, TMHenKa
HU3MEpUTECIIbHAA,
JTUHAMOMETP

28 YPOK ¢ UCTIONB30BaHUEM PECYpPCOB dpoHTagbHas
«Touka pocta». Cuna TpeHus. nabopatopHas padora Ne
Tpenune noxos. 1 «3yuenue nBUXKEHUS

Tea Mpy AEHCTBUU CUIIbI
TPEHUS»: NEPEBIHHBIN
Opycok, HabOp TPy30B,
MEXaHUYeCKasi CKaMbsl,
JTUHAMOMET]P

29 Y POK ¢ UCIOJIb30BaHUEM PECYPCOB Hudp. J1abd. «Touka

«Touka pocrtay. pocTtay (MeT. pek. c.
JlaGoparopHas pabota Ne7 56) JlepeBsiHHBIN OpyCOK,
«3mepenue CHUJIBI TpEeHHS] HaOOp TPY30B,
CKOJIBXKEHUS MEXaHUYeCKasi CKaMbsl,

JTUHAMOMET]P
30

TpeHue B Ipupose U TEXHUKE
KpatkoBpemeHHass KOHTpOJIbHAS
pabora Ne2

«Cwuna. PaBHOzEHCTBYIOIIIAs




cunay. JIBrwxeHue u
B3aUMOJIeliCTBHE

Paznen 4. Jlapnenue TBEPABIX TET,
JKUJIKOCTEN U Ta30B.

23

31

Hasnenue. EquHuUIbl TaBICHUS.

32

CriocoObl yMEHbBIIICHUS 1
YBCIIUUYCHUSA JaBJICHUA.
JlaGoparopnas pabora Ne§
«M3mepenue aBiIeHUS TBEPIOTO
Tesa Ha OTopy»

33

[aBnenue rasa.

34

YPpOK ¢ HCTIOJIb30BAaHUEM PECYPCOB
«Touka pocTay.

Ilepenaua naBneHUs XKUIKOCTAMU U
razamu. 3akoH Ilackas.

®poHTANbHAS
nabopaTopHas paboTa
«3axon I[lackams.
Omnpenenenne gaBICHUS
JKuAKocTH» JlaTunk
JABJICHUS, ITATHUB,
pabouas éMKOCTb,
TpyOKa, JIMHEHKa

35

HaBHeHI/Ie B XKUOKOCTAX U ra3ax.
KpaTtkoBpemMeHHast KOHTPOJIbHAS
paborta Ne3.

«JlaBenue. 3akon Ilackasy

36

Pacder maBieHus )KUAKOCTH Ha JTHO
M CTEHKHU COCy/Ja.

37

CooOmarimuecs coCybl.

38

Bec Bo3ayxa. ATMochepHoe
JIaBJICHHE.

39

N3mepenue arMocdepHOro
napieHus. OneIT Toppudenu.

40

Bapomerp - anepoun. AtmocdepHoe
JIaBJICHHE HA Pa3IMYHBIX BBICOTAX.

41

Pemenue 3anau «/laBnenue B
KUJIKOCTSIX U Ta3ax»

42

N3mepenue naBieHus. MaHOMETPHI.
KpaTtkoBpemMeHHast KOHTPOJIbHAS
paborta Ne 4 o

TeMe «JlaBieHue B )KUJIKOCTH U
raze»

43

ITopuiHeBOH KU IKOCTHBIN HacoC.
I'mapaBnnueckuil nmpecc.

44

elicTBue )KUAKOCTHU U ra3a Ha
MOTPYKEHHOE B HUX TEJO.

45

3akoH Apxumena.

46

VYPpOK ¢ HCTIONIb30BaHMEM PECYPCOB
«Touka pocTay.

Jlabopamopnas paboma No9
«3MepeHne BbITAJIKMBAIOUIEN
CHITBI»

Hudp. J1ab. «Touka
pocTa» (MeT. pek. c. 67)
JnHamomeTp, ITATUB
YHHUBEPCAJIbHBIH,




MEPHBIA IMIMHAP
(MeH3ypxa), Tpy3
LMJIMHIPUYECKU I U3
CTaJIN,TPY3
LMJIMHIPUYECKUH U3
AJTIOMHHHEBOTO CIIJIaBa,
HUTh

47 [InaBanue Tem. 1
48 Pemenue 3agau no remam : 1
«ApxumenoBa cuiay, «Y CI0BUS
TJIABAHUS TEID».
49 Y POK ¢ UCIOJIb30BaHUEM PECYPCOB 1 Hudp. J1abd. «Touka
«Touka poctay. pocTay» (MeT. pek. c. 68)
Viabopamopuass ~ paboma  Ne 1 JuHaMomeTp, ITaTUB
«3yueHne ycioBH MIaBaHUS Tena B YHHUBEPCAJIbHBINA, MEPHBIN
SKUJIKOCTH . IHIHHAP (MEH3YpKa),
rpy3 LHJIMHIPUYECKUH U3
CIIEIMAIBHOTO TJIACTHKA,
HUTb, TIOBapEHHAs COJIb,
raJiouka s
nepeMelInBaHus
50 [ImaBaHue cynoB. BoznyxomiaBanue. 1
51 Pemenue 3agau no remam: 1
«ApxumenoBa cui.», «IlnaBanue
Teny, «lInaBanue cyaos.
Bo3znyxormiaBanuey.
52 KonTponbhas pabora Ne5 Ha 1
Temy: «/laBneHue TBepabIX TeN,
JKUAKOCTEN U Ta30B»
53 «Ha 3emie, mox Bomoil u B HeOE» 1
Pa3znen 5. PaGoTta 1 MOIIHOCTb. 13
OHeprus.
54 Mexanudeckas padora. EquHuiisn 1
paboTHI.
55 MomHocTh. EQMHUIIBI MOIITHOCTH. 1
56 IIpocTeie MexaHU3MBI. PhIyar. 1
PaBHOBecHe CHJT HA phIYare.
57 MOMEHT CuJIbI. 1
58 1

VYPpOK ¢ HCTIONIb30BaHHUEM PECYPCOB
«Touka pocTay.
Prlyaru B TeXHUKE, OBITY U IPUPO/IE.

Viabopamopuass ~ paboma  Ne 11
«I3ydyeHue  yCIIOBUS  paBHOBECHUS
phIyaray.

Hudp. J1ab. «Touka
pocta» (MeT. pek. c. 57)
Prruar ¢ kpenneHussmu
IUTSL TPY30B, HA0Op TPy30B
o 100 r, tTuHamMoMeTp




59

Bbroku. «3010T0€ TIpaBUIO»
MCXAaHUKU.

®poHTANbHAS
nabopaTopHas padoTa ¢
uudp nab. «M3yuenue
MOBIIKHBIX H
HEMOABMKHBIX OJIOKOB)
IloaBMKHBIN 1
HEMOABHKHBIN OJIOKH,
Ha0Op TPY30B, HUTH,
JUHAMOMET], IITAaTUB,
JINHEWKa

60

HenTp TsK€ECTU. Y CIIOBHE
paBHOBecwus Ten. JJabopaTtopHas
pabora Nel2 «OnpeneneHue 1eHTpa
TSOKECTH TUIOCKOW 1 MIIaCTHHBD

61

VPOK C UCIOIB30BAHUEM PECYPCOB
«Touka pocTay.

Koaddurment nonesHoro aedcTBus
MEXaHH3MOB.

Jlabopamopnas paboma Nel 3
«Omnpenenenue KII/ mpu moapeme
TeJa M0 HAKIOHHOH MI0CKOCTHY

Hudp. J1abd. «Touka
pocTta» (MeT. peK. C.

57) Ulrtatus,
MeXaHHYeCKask CKaMbsl,
OpYCOK C KPIOUKOM,
nuHelka, Habop Tpy30B,
JTHHAMOMET]

62

Pemenwne 3amaug mo reme «Pabora,
MorHocTh, KITJ[ mpocThix
MEXaHH3MOBY.

63

Oueprus. Kunernyeckas u
MTOTCHINAIbHAS DHEPTHUSL.

64

[IpeBpaiieHue o1HOTO BUJIA
MEXaHUYECKOU IHEPTUU B IPYIoOil.
Pemenwne 3amaug mo reme «Pabora,
MOIITHOCTb, SHEPT U

65

KonTponbaas padora Ne6 mo
teme «PaboTa, MOIIHOCTB, SHEPTHSI»

66

Pabota u MoutHOCTE. DHEpPTHUSL.
Peurenue 3amau u3 kypca pusuku 7
KJacca

67

Urorosas koHTpoNbHAs paboTa
(TpoMexyToYyHas aTTecTaus )

68

O6006menne. dusnka U MUP B
KOTOPOM MBI )KUBEM




KaHeHI[apHO-TeMaTI/I‘IeCKOC IJIaHUPOBAHUC 8 kacc.

Ne Tema Kom-8o | mara | [lara Hcnonb3oBaHue
4acoB o o 0o0opyaOBaHUS LIEHTPA
n/m miany | Qakrty «Touxa pocray
Pasnen 1. TEIUIOBBIE SIBJIEHUS| 23
1 Beoamsrii HHCTPYKTaXX II0 OXpaHe 1 ObopynoBanue:
TpyZaa. Temnosoe JIBUOKEHUE. JlaGopatopHsIit
Temmnepartypa. BayTpennss| TEPMOMETD, NaTUUK
PHEPTHSL. TeMIlepaTypsl
2 |Crocobbr M3MeHeHHs BHYTpEHHEU 1 HeMoHcTpaius
SHEPTHUU. «I3Menenune
BHYTPEHHEHN dHEPIUU
TeJa IpH TPEHUHU U
yaape»: JaT4uK
TeMIlepaTypsbl, ABE
JIOCKH, TBE€ CBUHIIOBBIE
MJIACTUHKH, MOJIOTOK
3 Bupasl Tennonepenayu. 1 JleMoHCTpaLHs
«ITorymomenue cBETOBOM
SHEPTUM»: JIBA ATUMKA
TeMIlepaTypsl, JamIia,
nuct Oenoit u uépHoi
OyMaru, CKOT4
4 KommuecTBO TemaoThL. EXMHHIGI 1
KOJUYECTBA TEIIOTHI.
5 Y nenpHas TEIIOEMKOCTD 1
BeleCTBA.
6 Pacder Komu4ecTBa TEMIOTHI, 1
HE0O0XOMMOro JUIsl HarpeBaHUS
TeJa UM BBIAETSIEMOTO UM MIPU
OXJIAXKJACHHH.
7 Jlaboparopnas paboTaNel 1 JlaTuMk TeMIepaTypsl,
"CpaBHEHHE KOJIHUYECTB TETIOTHI TEPMOMETD,
IIpY CMELIEHUHU BOJIbI Pa3HOU KaJOpPUMETP, MEPHBIN
TeMIeparypsr” UUTUHADP (MEH3YpKa),
nabopaTopHbIe
CTaKaHbl, ropsAyas u
XOJIO/IHAs BOJA
8 JlaGoparopnas padota Ne 2 1 HaTtunk
«3mepenue ynenbHoOM TeMIepaTypsl,
TEIJIOEMKOCTH TBEPAOTO TeIa» TepMOMETD,




KaJIOpUMETp, ropsyas u
XO0JIOJHAs BOAA,
MEPHBIA IWIMHAP, TPY3
HUIUHIPUYECKUH C
KPIOYKOM, HUTb,
3JIEKTPOHHBIE BECHI

9 OHEpTrus  TOILIHBA. Y nenvHas
TErI0Ta CTOpPaHMs TBEPAOTO Tena.
10 | 3akon coxpamennus u
MpeBpanieHus SHEPTUU B
MEXaHUYECKUX U TEIUIOBBIX
npoleccax.
11 |Pemrenne 3az1a4 o TEME
«TennoBele sIBICHUA»
12" |KonTponsnas pabora Nel
"TemnoBsic IBICHUS
13 ArperaTHbIE COCTOSIHUSI BEIIECTBA.
[L1aBienune U OTBEpIEBaHUE.
14 I'paduk nnaBnenus u @poHTaNBHAS
OTBEpCBAHMS KPUCTATITUIECKUX nabopatopHas paboTa
Tell. No 1.
«Omnpenenenue
VY nenpHas TEMJIOTA IUIABIICHUS. YIENbHO TerUIOTHI
MIJIaBJICHUS JIbJa»:
JATYUK TEMIIePaTyphl,
KaJIOPUMETP, COCY[ C
TaIOIIMM JIBJIOM, COCY/L
C BOJIOH, DIIEKTPOHHBIE
Bechl. PpoHTANIbHAS
nabopaTopHas paboTa
Ne 2. «O6pa3oBaHue
KPHUCTAIIIIOB:
MHKPOCKOII, TPOOUpPKa ¢
HACBIIEHHBIM
pacTBOpoM
JIBYXPOMOBOKHCIIOTO
aMMOHUS,
15 | Pemenne 3anau."[naBnenne Ten u
KpucTaum3anus"
16 Hcnapenue. HacolleHHbIN 1 JeMoHcTpanus

HEHACBIIIEHHBIN nap.
Konngencanus. [lormomenue
SHEPTUHU NPU UCTIAPCHUU
JKUJIKOCTH U BBlJIEJIEHUE €€ NpU
KOH/JICHCAllNM Tapa.

«Hcnapenue cnupTay:
JaTYUK TEMIIEPATYPHI,
MpoOUpKa, TUCTOUKH




Oymarwu, pe3suHKH,
pasHbIe CIUPTHI

17

Kunenue. Y genpHas Teniora
mapooOpa3oBaHus U
KOHICHCAIINH.

JeMoHcTpanus
«3ydeHue npoiecca
KHUIICHH A BOABD). JATUUK

TEMIIEPATYPEHL, IITATUB
YHUBEpCAIbHBIN, K0JIOa
CTEKJIsIHHAs, CIIMPTOBKA,

MOBapeHHas CoJlb

18

BrnaxaocTs Bo3ayxa. CriocoOs!
OIIpeIeTICHUS BIaXKHOCTH
Boznyxa. JlabopaTtopHas pabora
Ne3 "M3mepeHue BIaXKHOCTH
Bo3ayxa".

JlaTuuk TemIepartypsl,
TEPMOMETP, MapJi,
CoCy/Jl ¢ BOJOM

19

Pemenne 3amau  (Ha  pacder
KOJIM4YECTBaA TEIJIOTHI Ipu
M3MCHCHUHU

arperaTHOrO COCTOSIHHS
BEIIECTBA).

20

Pabora rasza u mapa npu
pacuiupenuu. JIpuratens
BHYTPEHHET0 CTOpaHusL.

21

[Maposast Typouna. KITJ]
TEIUIOBOTO ABHUraTeis.. TenaoBele
JIBUTATEIH.

22

Temnosrie Mamuubl. I3MeHeHne
arperaTHbIX COCTOSIHUM BEUIECTBA.

23

KoHTponbHas pabora Ne2
"U3menenune arperaTHbIX
COCTOSIHMII BelecTna. '

Paszpgen 2.
DJIEKTPUYECKUE
SIBJIEHUA

27

24

OnexTpu3anus Tel npu
COIPHUKOCHOBEHUH. [[Ba pona
3apaa0B. BaumosenicTeue
3apsUKEHHBIX Tell. DIEeKTPOCKON

25

DIEKTPUUIECKOE TI0JIE.
IIpoBOHKKY, TONYNIPOBOHUKHU U
HEMPOBOJHUKHU JICKTPHUICCTBA.




26

/lenuMocTb 3JIEKTPUYECKOT O
Bapsiga.  OnekTpoH.  CTpoeHme
aToma.

27 |O6wacuenne ANEKTPUIECKUX
SIBIICHUH.

28 DNeKTpudecKuil TOK. MIcTouHuKH

BIIEKTPUIECKOTO TOKA.
KonTponbhas padorta Ne3
(kpaTKOBpeM.) "DmeKTpu3aus

ten. Ctpoenne atoma".

29 | Duekrpudeckas nemp u eé
COCTaBHBIC YaCTH.

DIEeKTPUUIECKHUI TOK B MeTaJlax.

30 JleficTBuS 3IIEKTPUYECKOTO TOKA.
Hamnpasnenue aekTpuaecKoro
TOKa.

31 Cuiel Toxa. EQMHUIBI CHIIBI TOKA. JaTtuuk ToKa,
Awmmepmerp. U3mepenne Cris aMIIepMeTp
TOKA. JBYXIIPEIEIbHBIMI,

HWCTOYHHMK ITUTAHUS,
JlaGoparopnas paborta No4 KOMILIEKT TIPOBO/IOB,
"COopKa 3JeKTPUICCKO 1IeIH. PE3HCTOPEI, KIHOY
N3mepeHue cuiibl TOKa B €€
pa3IMYIHBIX ydacTKax'.

32 | DuexTpudeckoe HAMPSDKEHHUE. JlaTuuK HAMpsKCHUS,
EnuHuiel HanpsoKeHus. BOJIBTMETP
Boast™merp. U3mepenue JBYXIIPEIEIbHBIMI,
HanpsbkeHus. JlabopatopHas HWCTOYHHMK ITUTAHUS,
paborta Ne5 "M3mepenue KOMILJIEKT IPOBOJIOB,
HammpsHKEHUS Ha Pa3IuIHBIX PE3UCTOPHI, KITIOY
y4acTKax AJIeKTpUUecKon menu".

33 | 3aBHCHMOCTb CHIIBI TOKA OT JemMoHcTpamus
HampsHKEHUS. DIEKTPUIECKOE «HccnenoBanue
CONPOTHUBJICHHUE MMPOBOTHUKOB. 3aBHCHMOCTH CHJIBI TOKa
EnvHUIBI COTPOTHUBIICHHUS. B IIPOBOJHUKE OT

HaIPsOKEHUS»: TaTIUK
TOKA, TaTIUK
HampsHKEHUS, pe3UCTOop,
peocTat, HCTOUYHHK
MUTaHUS, KOMILIEKT
MIPOBOJIOB, KITFOY
34 | 3akon Oma mig yyacTKa ICTIH.
35

Pacuer conpotuBnenus
MIPOBOJHUKA. Y IEIBHOE

COIIPOTHUBJICHUC.




36

IIpumepsl Ha pacuer
COIIPOTHUBJICHU ITPOBOJHUKA
CHJIbI TOKA U HAIIPAKCHMUA.

37 | Peocratsl. JlaGopaTopHas pa6ora JlaTuuk TOKa, peocrar,
Ne6 "PerynumpoBaHu€ CHIIBI TOKA HCTOYHUK TTUTAHHUS,
peoctaTom". KOMILJIEKT MPOBOJIOB,

KITI0Y

38 | JlaGoparopHas pa6ora Ne7 JlaTumMk TOKa, AaTYUK
"M3Mmepenne compoTUBICHUS HaIpsHKEHUS,
MPOBOJHHUKA C TOMOIIBIO aMIepMeTp
aMIiepMeTpa u BoabT™MeTpa'. JIBYXMPEAECIbHBIMN,

BOJIBTMETP
JBYXIIPEIEIbHBIMI,
PE3UCTOPBI, UCTOYHUK
MUTaHUS, KOMILICKT
MPOBOIOB, KITIOY

39 | Mocnenorarensroe JlaTuuk TOKa, AaTYUK
COIIPOTHBIICHUE MPOBOJHUKOB HaIPsHKCHUS,
Jlaboparopnast pabota Ne 8. aMIIepMeTp
«M3y4eHue mocieqoBaTeaIbHOTO JBYXIPEICTbHBIH,
COCAMHEHMS IPOBOTHIUKOBY. BOJIBTMETP

JBYXIIPEIEIbHBIMI,
PE3UCTOPBI, UCTOYHUK
MUTaHUS, KOMILICKT
MPOBOIOB, KITIOY

40 | TMapamtenbHOE COMPOTHBICHHE JlaTuuk TOKa, AaTYUK
npoBoaHHUKOB. JlabopaTopHas HaIPsHKCHUS,
pabota Ne9 . «/3yuenune aMIepMeTp
napaielbHOTO COeTUHCHUS JBYXIPEICTbHBIMH,
MPOBOJHHUKOBY BOJIBTMETP

JBYXIIPEIEIbHBIMI,
PE3UCTOPBI, UCTOYHUK
MUTaHUS, KOMILICKT
MPOBOIOB, KITIOY

41 Pemenne 3agay.(mo Teme
:"CoenmHeHHE TPOBOTHUKOB",

"3akon OmMa mys ygacTka 1enu").

42 | KontponbHas paGota Ned
"DIEKTPUIECKUNA TOK.

CoenuHeHUE MTPOBOTHUKOB".

43 | Pa6oTa n MOIHOCT

SJICKTPUYCCKOI'0 TOKa.




44

Enununer paboThl
3JIEKTPUUYECKOTO TOKa,
MpUMEHSIEMbIC Ha TIPAKTHKE.

JlaGoparopnas padora Ne 10
"N3mepenne MOIHOCTH U pabOTHI
TOKa B 3JIEKTPUUECKOH Jamme".

JaTuuk ToKa, TaTYUK
HaNpsDKEHUs,
aMIepMeTp
JIBYXIPEAECIbHBIMN,
BOJIBTMET]
JIBYXIPEAECIbHBIMN,
JIaMITO4YKa, UCTOYHUK
NUTaHUS, KOMILIEKT
MPOBOJIOB, KJIIOY

5

HarpeBanue npoBOJHUKOB
3JEKTPUIECKUM TOKOM. 3aKOH
xoynsa-Jlenna.

46

Konnencarop.

47

JlamMna HakaJnBaHHUSA.
DNEeKTpUUIECKIE HarpeBaTeIbHBIC
MpUOOPEI.

Koporkoe 3ambikanue,
MPEAOXPAHUTEIIH.

48

DIEKTPUUIECKHUE SIBICHUS

49

DIEKTPUIECTBO COIIEIIIEE C
Hebec

50

KonTponbuas padorta Ne5
"DIEKTpUICCKUE SIBICHU S

Paszpgen 3.
DJIIEKTPOMAT'HUTHLIE
SIBJIEHUA

51

MarnutHoe noje. MaroutHoe
1oJie MPsMOro ToKa. MarHuTHbIE
JINHUU.

JeMoHcTpanus
«3mepenue nomist
IMOCTOSTHHOTO MarHuTa
MMOCTOSSHHBINA MarHUT
IMOJIOCOBOM

52

MarauTHO€ 10JI€ KaTyLIKH C
TOKOM. DJIEKTPOMArHuThl U UX
MpUMEHEHHE.

JlaGoparopHas pabota Nell
"Coopka AIEKTPOMarHuTa "
VICIILITAHHE €ro JeHcTBUA".

53

IlocTossHHBIE MarHUTHl. MarHuTHOE
[10JIc  MOCTOSHHBIX  MAarHHTOB.
MarauTHOE rmoJjie 3emMutn.
Jlaboparopnas pabora Ne 12
«3ydyeHne  MarHMTHOTO  TIOJI]
[IOCTOSIHHBIX MarHUTOBY

JlaTurk MarHUTHOTO
MOJIsI, ITOCTOSTHHBIHM
MarHMT ITOJOCOBOA,
JIMHENKa
HU3MEpPUTENbHAS




54

JelicTBe MarHUTHOTO IOJIS Ha
MIPOBOJHUK C TOKOM.
ONEeKTPUICCKUI JBUTATENb.

JlaGoparopnas padorta Nel3
"N3yueHure 371eKTPUIECKOTO
JABUTATEIS ITIOCTOSIHHOI'O TOKA (Ha
MOJIEITH )

55 | DnekTpOMAarHUTHBIC SBICHHS.
KpatkoBpemMeHHast KOHTPOJIbHAS
pabota Ne6 mo Teme
«DNEKTPOMAarHUTHBIE ABJICHUS

56 | DIEKTpOMAarHUTHBIC SIBICHUS
Pasnen 4. CBETOBBIE
ABJIEHUA

57 | Hcrounuku cBera. OcBerurens v
Pacnpoctpanenue cpera. MCTOYHMKOM CBETa Ha
JlaGoparopnas padota Ne 14, 3,5 B, HMCTOYHHK
«Habnronenne npsAMOITMHEHHOTO MU TaHUS, KOMILJIEKT
PacIpoOCTpaHEHHUsI CBETa [IPOBOJIOB, ieneBas

nuagparma
Bunumoe nBmkeHHe CBETHIL.

58 OTtpaxkeHue cBeTa. 3aK0H OcBeTurens ¢
OTpaXkeHus cBeta. Jlabopamopuas HMCTOYHMKOM CBETa Ha
paboma 15 « «VI3ydeHue sSBICHUS 3,5 B, ucrounuk
OTPaKECHUS CBETA» MUTaHUS, KOMILIEKT

MPOBOJIOB, IIe/IeBas
nnadparma,
MOTYLIMIUHIP, IIAHIIEeT
Ha MJIOTHOM JIUCTE C
KPYT'OBBIM
TPaHCIIOPTUPOM

59 | Ilmockoe 3epkaio.

60 | IIpemomienue cBera. 3aKoH OcBeTurens ¢
MPEIOMJICHUS CBETA. HMCTOYHMKOM CBETa Ha
Jlabopamopnas paboma 16 « . 3,5 B, ucrounuk
«M3ydeHue sBICHUSA MUTaHUS, KOMILIEKT
MPEIOMJICHUS CBETA MPOBOJIOB, IIIe/IeBas

nnadparma,
MOTYLMJIUHIP, TIaHIICT
Ha MJIOTHOM JIUCTE C
KPYT'OBBIM
TPaHCIIOPTUPOM
61 JIunzel. OnTHYeckas criia JIMH3.




62

N300paxeHus naBaeMble JIMH30M.

Jlaboparopnast pabora Nel7
"Uzy4eHne n300pakeHus
JTaBaeMOoro JIMH30M".

OcBeTuTens ¢
HMCTOYHMKOM CBETa Ha
3,5 B, ucrouHuk
MUTaHUS, KOMILIEKT
MIPOBOIOB, IIEIEBas
nuadparma, SKpaH
CTaJbHOM,
HaIpaBJISIOas ¢
HU3MEPUTEIBHOU
IIKaJIOH, coOuparomnme
JIMH3BI, PacCeUBAIOIAs
JIMH3a, caang «Moaenb
npeaMera B peurepe

63 I';ma3 kak onTrdeckast cCHcTeMa.
OnTrueckue npubOOpHI.

64 CBeTOBBIE ABJIICHUA

65 | KontponsHas padora Ne 7.
«CBETOBEBIE SIBJICHUS
Paspgen 5. IOBTOPEHUE

66 ITonroroeka K UTOroBOMI
KOHTPOJIbHOH pabore. Dusnka u
MHP, B KOTOPOM MBI )KHBEM

67 HroroBas KOHTpoOJbHas padoTa.

68 O0001IeHrE U aHAJIN3 UTOTOBOM

KOHTPOJIBbHOHU paboThl. «Kakas
CTpaHHas IUIaHeTa...»




KaHeHI[apHO-TeMaTI/I‘IeCKOC IIJIaHUPOBAHUC 9 knacc.

Tema

Koi-
BO
4acoB

Hara
1o
Mnaany

Hara
1o

¢dakry

Hcnons3oBanue 000pynoBaHus
neHTpa «Touka pocra»

Paspgen 1. 3akoHbI
IBVOKEHHUS U
B3aUMOJECHCTBHS TEII.

34

BBOOHBIN HHCTPYKTAX 1O
Thb. MartepuanbHas TOYKa.
Cucrema otcuera.

[Tepemerenue.

OmnpeneneHre KOOPIUHATEHI
JIBMDKYILErOCs Telia.

[IpssmonuHEitHOE
paBHOMEpHOE JIBIKEHHE
[Tepemerenue npu
HNPSMOJIMHENHOM
PaBHOMEPHOM JIBH)KEHHH.

I'paduku 3aBUCUMOCTH
KHHEMATHYECKUX BEITUYUH
OT BPEMEHH MpHU
HNPSMOJIMHENHOM
PaBHOMEPHOM JBHKCHHUH

Cpennsisi CKOPOCTh

Pemenue 3agau

[IpssmonuHeitHOE
pPaBHOYCKOPEHHOE
JIBUKEHHUE. Y CKOPEHHE.

CxopocThb
HNPSAMOJIMHENHOT O
PaBHOYCKOPEHHOTO
neuxenus I'papuk

CKOPOCTH.




10

[Tepemerenue npu
HNPSMOJIMHENHOM
PaBHOYCKOPEHHOM
JBIKEHUU.

11

[Tepemermenue tena npu
HNPSMOJIMHENHOM
JIBYKEHUHN 0e3 HavyaabHOH
CKOPOCTH.

12

Jlaboparopnast pabota Ne 1
"UccnenoBanue
PaBHOYCKOPEHHOTO
JIBYKEHH 0€3 HadaJbHOH
CKOPOCTH.

Oo6opynoBanue: llltaTus
nabopaToOpHBIi,
MeXaHHYeCKask CKaMbsl,
OpYCOK JepeBsHHBIH,
3JIEKTPOHHBIA CEKYHIOMED C
TaTIYHKAMH,
MarHUTOYIPaBIIsiEMbIe
TePKOHOBBIC JATYUKH
CeKyHJIoMepa

13

I'paduku 3aBUCUMOCTH
KUHEMATHIECKUX BEITUINH
OT BPEMEHH IIPH
NPSIMOJIMHENHOM
PaBHOYCKOPEHHOM
JBYKEHUUT

14

Pemenue 3amau «
PaBHoyckopenHoe
JOBHXCHHUE»

15

Pemenue 3agay no reMe
«OCHOBBI KHHEMATUKN

16

KonTponbaas padora Nel
o teMe «IIpssmonnHeliHoe
PaBHOYCKOPEHHOE
JIBUKCHHEC)

17

OTHOCHUTEIBHOCTH

JIBHKCHHS.

18

WNHepumanbHble CHCTEMBI
orcuéra. IlepBblii 3aKOH
HeroToHa.

19

Bropoii 3akon HeroTOHA.

20

Tperuii 3axkoH HproToHa.

21

CB00OIHOE ITajIcHNE TEI.

22

JBuxxenue tena,
OpOILIEHHOTO BEPTHKAIBLHO
BBepx. HeBecoMoCTs.




23

JlaGoparopnas padota Ne 2
"U3mepenune yckopeHus
CBOOOJHOTO NajacHus"

24

3aKOH BCEMHUPHOTO
TATOTCHUA.

25

Y ckopeHue cBOOOIHOTO
MajcHus Ha 3eMiie U
JIPYrUX HEOCCHBIX TEJl.

26

[IpsimonuHeHOE U
KPHUBOJIMHEHHOE
JIBUKEHUE. [[BUKEHUE Tena
10 OKPYXKHOCTH C
MOCTOSIHHOM 110 MOJIYJIIO
CKOPOCTBIO.

27

Pemenue 3anauy.

28

I/ICKYCCTB CHHBIC CHYTHI/IKI/I
3emnn

29

Nmnynse Tena. 3akoH
COXpaHCHU UMITYJIbCA.

30

PeaxTnBHOE NBMIKEHUE.
Paxkertsl.

31

Pemenue 3agau

32

BriBOZ1 3aK0HA COXpaHEHHUS
MEXaHUYECKON SHEPTHUH.

33

Pemrenne 3agad 1o TeMe
"3aKOHBI ~ COXpaHEHUS B
MexaHuke "

34

KonTponbhas padora Ne 2
o TeMe "3aKOHEI
COXpaHCHHUS B MEXaHUKE

Paznen 2. Mexannueckue
KoJieOaHUsl ¥ BOJHBL. 3BYK.

15

35

KoinebarenbHoOE ABUKEHUE.
CBo0OOIHBIE KOJIEOAHU.

36

Benuuunsl,
XapaKTePHU3YIOIIHNe
KoJIe0aTeIbHOE
JBIKCHUE.

JeMoHcTpanuun

«KonebaHust HUTSAHOTO
MasiTHUKA U CBOOOJHBIE
KOJIeOaHus Ipy3a Ha
npyxune»: O0opyJoBaHHE:
OaT4uK YCKOPCHUA, HITATUB C
KpEIe)KoM, Habop TPy30B,
HUTB, HA0Op MPYKUH

37

I'apmonunueckue
KoJIcOaHus




38

Jlaboparopnast padora Ne 3

"« Hccaenosanue
3aBUCHMOCTH Ilepuoja U
YaCTOTEI CBOOOIHEBIX

KojieOaHUil MAasITHUKA  OT
JJINHBI €I'0 HUTH.

«M3ydenue xoyiebaHui
HUTSIHOT'O MaATHUKA .
OO6opynoBaHKE: KOMIIBIOTED,
JATINK YCKOPEHUS, TPY3 C
KPIOYKOM, JIETKas U
HEpacCTsKUMas HUTh, PYJICTKa
N3yuenue konebanuii rpysa
Ha TIPYKHHEY:
O6opynoBanue:

KOMIIBIOTEP, JaTUUK
YCKOpPEHHSI, IITATUB C
Kpenexom, Habop mpyKuH
pas3Hoit xkECTKoCTH, HAOOP
rpy3os o 100 r.

39 |Pemenue 3amga4 1
40 Baryxaromme 1
KoJeOaHusI.
BriHyX/ICHHBIE
KoseOaHusI.
41 |Pe3onHaHc. 1
42 | Pacnpoctpanenue 1
KoJeOaHuil B cpere.
BonHbl.
43 |Iimna BomHbL. CKOPOCTH
pacnpocTpaHeHHs
BOJIHBI.
44 HcTounuku 3ByKa. 1
3BYKOBBIE KOJICOaHHUS.
45 | Bricora, TemOp u 1
I'POMKOCTbH 3BYKa.
46  |PacnipocTpaneHe 3BYyKa. 1
3BYKOBBIC BOJTHBL.
47 |Orpaxenme 3ByKa. DXo. 1
3BYKOBOI pe30HAHC
48 [Pemenme 3amaq 1
49 | KonrpombHas pabora Ne 3 1
o TeMe "MexaHudecKue
KosieOaHUsl M BOJTHBL. 3BYK"
Paznen 3. 25
DIIEKTPOMArHuTHOE
mose
50 |MaruuTHOe ToJIe. 1
51 1

Hanpasnenue Toka u
HalpaBJIEHUE JUHUH €ro
MAarHUTHOTO IOJIS.

JeMoHcTpanus
«3MepeHne MarHuTHOT O
I10JISL BOKPYT IIPOBOJHUKA C




TokoM»: O0opyIOBaHKE:
JaTYNK MAarHUTHOI'O IIOJIA, JBa
[ITaTHBAa, KOMIIJICKT IIPOBOJOB,

MCTOYHHUK TOKa, KJIIIOY

52

O6HapyXeHrue MarHUTHOTO
IOJIS 1O €ro ACHCTBUIO Ha
3JIEKTPUYECKUHN TOK.
[IpaBuio neBoi pykH.

53

NHuaykiyuga MarHuTHOTO
noys. MaruuTHEIN ITOTOK.

54

Pemenue 3agau

55

MaruuTHEIN ITOTOK

56

SBieHne
3JIEKTPOMATrHUTHOMN
WHIYKIUU

57

JlaGoparopnas pabota
No4"M3yueHue SBICHUS
3JIEKTPOMATrHUTHOU
WHIYKITUN".

58

Hanpasnenue
WHIyKIHOHHOTO TOKa.
IIpaBuno JIeHna.

59

SIBienue

CAaMOMHIYKIIHH.

60

[Tonyuenue u nepenaua
IIEPEMEHHOTO
3JEKTPUYECKOr0 TOKA.

61

Tpanchopmatop.

62

ONeKTpOMarHuTHOE

I0JIC.

63

DIeKTpOMarHuTHEIS

BOJIHBI

64

KonebaTenbHbI KOHTYD.
[Tonyuenue
OJICKTPOMArHuTHBIX
KosieOaHuH.

65

[IprHIMIBI paAKOCBA3U U
TEJICBUJCHUS.

66

OnekTpoMarHuTHas
IPUPOAA CBETA.

67

[Ipenomnenue ceera.
DU3UYECKUN CMBICH
[10Ka3aTeNs IPEIOMIICHUS.

68

Hucnepcus ceera. L{sera
Tel.




69

CriekTpocKoI u
cnekrporpad

70

Tunel onTHYEeCKUX
CIIEKTPOB

71

[Tornomenue u
HCITyCKaHME CBETA
atroMamu. IIpoucxoxaenne
JINHEWYAThIX CIIEKTPOB.

72

JlaGoparopnas padota Ne 5
"HabmroaeHune CrionHoro
U JIMHEWYaThIX CIIEKTPOB
ucIycKkanus'".

73

Pemenue 3agau

74

Kontpoinbnas pabora Ne 4
0 TeEMe
«DIEeKTpOMarHuTHOE
noJey

Pasnen 4.Ctpoenue aToma
W aTOMHOTO s/Ipa.
Hcnonp30Banne sHEPrUU
ATOMHBIX AJ€EP.

19

75

PannoakTUBHOCTE.

76

Monenn atoMoB. OTbIT
Pesepdopra.

77

PanuoakTuBHbIE
MpeBpalleHNs AaTOMHBIX
SEp.

78

JKCIIepUMEHTAIbHEIC
METOIbI HCcClIe0BaHU
YACTHII.

79

JlaGoparopnast pabota Ne 6
"U3mepenne
€CTECTBEHHOT'O
paauanuoHHoro Gona
JIO3UMETPOM ",

80

OTKpBITHE TPOTOHA U
HENTpOHA.

81

CocTtaB aTOMHOTO sipa.
S nepHble CUTIBL.

82

OHeprus cBs3u. Jedekr
Macc.

83

Pemenue 3agau




84

[enenue saep ypaHa.
Lennas peakuusi.

85

JlaGoparopnast pabota Ne 7
"N3ydeHue nemeHus sapa
aToMa ypaHa 110
¢dororpaduu Tpekos".

86

S nepHslil peaktop.
[IpeoOpasoBanue
BHYTPEHHEHN YHEPIUU
ATOMHBIX SJIEp B
3JEKTPUYECKYIO DHEPTHUIO.

87

ATOMHas dHEpreTyKa.

88

buonornueckoe nencTBre
panuamuu. 3aKoH
pPaIMOaKTHBHOTO pacmasa.

&9

3aKoH Paar0aKTUBHOTO
pacnaza

90

JlaGoparopnas padorta Ne 8
"O1enka nepuoaa
nojypacrnaja
HaXOJSIIIMXCS B BO3AYXE
MPOAYKTOB pacmaja rasa
panona. ".JlabopaTopHas
pabota Ne 9 "H3yuenue
TPEKOB 3apsUKEHHBIX
YHacCTHII I10 TOTOBBIM
¢dororpadpusam ".

91

TepmosinepHas peakuus.

92

Pemenue 3agau

93

KonTponbaas padora Ne 5
mo Teme «Du3nKa aTomMa u
ATOMHOTO SiIpa.
Hcnonp30BaHue dSHETHH
ATOMHBIX ;Iz[ep»

Paznen 5. Ctpoenue u
sBoonnsa Beenennoi

94

CocraB, CTpOEHHE U
MPOUCXOXKICHUE
CoJIHEYHOU CHUCTEMEL.

95

Bonpmue mianerst
CoJIHEYHOH CHUCTEMEL.

96

Mauisie Tena ColHeYHOH
CHUCTCMBI.

97

Ctpoenne, U3y4eHHE U
spomronsa CoaHia u
3BE3I.




98 CtpoeHue U PBOTIONHS 1
BcenenHoii.
Paznen 6. [ToBTopenue 4

99 Htorosoe moBTopenue. 1

100 | Hroromas KOHTpPOJIbHAs 1
pabora.

101 | Anamu3 omu6ox 1
KOHTPOJIBHOH pabOTEHI.

102 | osropenue n 0606menue 1

Cnucok JUTECPATYPLI C YKAZAHUEM IICPCUHA V‘leﬁﬂo-MeTOI[I/I‘leCKOI‘O

obdecreueHsl, CPEACTB 00VUCHUS U DJIEKTPOHHBLIX 00Pa30BaATEIbHBIX

10.

11.

12.

13.

14.

15.

CCYPCOB.

Mapon A.E., Mapou E.A. ®usuka. 7 kinacc. Junakruueckue marepuaisl. M.: [Ipoda,
2019.

[eprimkun A.B. ®usuka. 7 knacc. Y4eOHUK Ijis1 001e00pa3oBaTeIbHBIX YUPESKICHUH.
M.: dpoda, 2018.

Odunonosnuy H.B. ®usmka. 7 kmacc. Merogudeckoe mnocobue kK yueOHHUKY A.B.
[eprimkuna. M.: JIpoda, 2018.

Xannanosa T.A., XannanoB H.K. ®usuka. 7 knacc. Pabouas terpanp. M.: poda, 2019.
Xannanosa T.A., XannanoB H.K. ®usuka. 7 knacc. Tectel. M.: JIpoda, 2019
[Meprimkun A.B. ®usuka. 8 xnacc. YueOHUK 11 0011e00pa3oBaTeIbHBIX OPraHU3aIUH.
M.: dpoda, 2019.

2. ®unonopnu H.B. ®usuka. 8 kmacc. Meroaumdeckoe mocobme kK ydeOHUKY A.B.
[Meprimkuna. M.: JIpoda, 2018.

3. Xannanosa T.A. ®usuka. 8 knacc. Pabouas terpans. M.: [Ipoda, 2014.

4. Mapon A.E., Mapon E.A., ITozotickuii C.B. ®uzuka. 8 kmacc. COOpHUK BOMPOCOB U
3aga4d. M.: lIpoga, 2019.

5. XannanoB H.K., XannanoBa T.A. COOpHHK TECTOBBIX 3ajJaHuil 1o u3uke. § Kiacc.
M.: BAKO, 2019.

®dusuka. 9 ki.: yued. s obuieoopasosar. yupexacuuit. / A.B. [1épeimkun, E.M.
I'ytauk M.: JIpoda, 2017.

®duszuka. 9 xinacc: moypounsle miuansl mo yueOHuKy A.B. [Iépermkuna, E.M. I'yTHuK /
aBT.-cocT. C.B. BoGpoga. - Bonrorpaxa: Yuurens, 2017. - 175 c.

®dusuka: 3agaunuk: 9 - 11 ki.: Yueb. mocodue mjis od1eoopa3oBar. yueo.

3aBeneHuil. - M.: JIpoda, 1996. - 368 c.: ni. - (Bagaunuku «JIpods»).

®dusuka. Tectol. 7 - 9 xnaccel. Kabapaun O.®., Opios B.A. YueOH. - MmeTox

nocobue. - 4-¢ u3., crepeoruil. - M.: [Ipoda, 2000. - 96 c.: ui.

dusnueckuii SKCIEPUMEHT B CpeaHei mikosne: MexaHuka. MosekynspHas (u3MKa.
Onexrpoaunamuka / lllaxmaes H.M., llunos B.®. - M.: [Ipocsemenne, 1989. - 255 c.:
un. - (b-xa yuurens puzukm).




16. JlozoBenko C.B., Tpymmua T.A Peanuzanusi oOpa3oBaTeNbHBIX MPOTPaMM II0
(¢U3MKe C HMCIOJIb30BAaHUEM O0OPYIOBaHMS IJICTCKOrO TexHomapka «lIIKkoabHBIHI
KsanTopurom» Mocksa, 2021

UnmepHem-pecypcsi:
1. bubmuoreka - Bce mo mpeamery «®usmka». - Pexum  gocryma:

http://www.proshkolu.ru

2. BuneoonsiTel Ha ypokax. - Pexxum noctyma: http://fizika-class.narod.ru

3. Enunas KOJUTEKIIHS TU(POBBIX 00pa30BaTENbHBIX PECYpCOB. - Pexxum

noctyma: http://school-collection.edu.ru

4. HHuTepecHble MaTepHalibl K ypokaMm (pU3UKH MO TeMaM; TECTHI 10 TeMaM;

HaTJISATHBIe TTOCOOUS K YpokaM. - Pexxum noctyna:_ http://class-fizika.narod.ru

5. Ludposeie oOpa3zoBaTeabHbIe peCcypchl. - Pexum goctyna: http:// www.openclass.ru
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