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MHNOACHUTEJBHASA 3AIINCKA

PabGouass mporpaMMa  ecTECTBEHHO-HAy4yHOHl  HampaBlE€HHOCTH 1O  (U3HKE C
UCTOJIb30BaHuEM oOopynoBanusi neHTpa «Touka pocrtay mns 7-9 KIacCOB COCTaBIeHA H
pa3paboTaHa B COOTBETCTBUHU C:

- ®enepanbHbiM 3ak0oHOM oT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O06
obpasoBanuu B Poccuiickoit @enepannn» (¢ u3M. u jgoi., Beryi. B cury ¢ 01.09.2020);

- TpeboBaHusAMH DeNepantbHOTO T'OCYJAapCTBEHHOTO 00pa3oBaTeIbHOTO CTaHIApTa
OCHOBHOTO o0miero o6OpaszoBanus (yTB. mpuka3oM MuHHCTepCTBa OOpa30BaHMUS U HAYKU
Poccutickoit ®enepanuu ot 17.12.2010 Ne 1897) (pen. 21.12.2020);

- [TacoptoM HanmoHanbHOrO Mpoekra «O6pa3oBanue» (yTB. mnpe3uauyMmom CoBeTanpu
IIpesnnente PO 1no crpareru4eckoMy pa3BUTHIO M HALMOHAIBHBIM IIPOEKTaM, IPOTOKOJ OT
24.12.2018 Ne 16);

- T'ocynapcTBennoit mporpammoii Poccuiickoit @eneparuun «Pa3Butue o0Opa3zoBaHU»
(yrB. ITocranosnenuem IlpaBurensctBa PD or 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6
YTBEPXKICHUM  IOCyHapCTBEHHOM  mporpamMmbl  Poccuiickont ~ ®enepanum  «PasButue
00pazoBaHUs Y,

- aBTOPCKOH MPOrpaMMoOii OCHOBHOTO 0011ero o0pazoBanus 1o ¢usuke as 7-9 kiaccoB
(A. B. Iléppiikun, H.B. ®unonosuy, E.M.I'ytauk, M., «/Ipodar, 2015 r.);

- yueOHBIM IUTAHOM M OCHOBHOU oOpa3oBaTensHO# mporpammel MBOY COILLL Ne 21;

- MeroauueckuMU PEKOMEHIAIMSAMU MO0 CO3JaHUI0 U  (PYHKIHOHHUPOBAHUIO B
0011e00pa30BaTeIbHbIX OPraHU3alUsiX, PACHOJOKEHHBIX B CEJIBCKOW MECTHOCTH M MalbIX
ropojiax, LEHTPOB OOpa3oBaHMs €CTECTBEHHOHAYYHON M TEXHOJOTHMYECKOW HAlpaBICHHOCTEH
(«Touka pocta») (YTBepxkaeHbl pacrnopsbkeHueM MuHucTepcTBa InpocselieHuss Poccuiickoit
Ddeneparun ot 12 saBaps 2021 r. Ne P-6).

Pabouas mporpamma peanusyercst B yaeOHukax A. B. Ilepermkuna «®usnka 7 Kiacey,

«Duzuka 8 wmaccy, «Puszmka 9 wiace» cucrembl «Beptukanb» Ilepsimikun A. B.,
yueOHUK I 001eo0pa3oBaTeNbHbIX YUeOHBIX 3aBeaeHuid. M.: JIpoda, 2020

[IporpamMma  ompenenser coAepKaHME€ U CTPYKTypy ydyeOHOro  Marepuana,
[IOCJIEZIOBATEIbHOCT €0 HW3YYEHHs, NYTH (QOPMHUPOBAHUS CHUCTEMbl 3HAHUN, YMEHUH U
CIOCO0OB JEeSATENbHOCTH, PA3BUTH S, BOCIIUTAHUS U COITUANTM3AINH YIAITUXCS.

Coznanne nentpa «Touka pocra» mpeanosiaraeT pa3BUTHE 00pa30BaTEIbLHOM
UHPPACTPYKTYpbl ~ 00IIe00pa30BaTeIbHOM ~ OpraHM3allid, B TOM  4YHCIE€  OCHAllleHHe
0011eo00pa3oBaTeIbHON OpraHu3aliu:

1. o0opy/soBaHuEM, CpeACTBAaMH OOYYEHHMs] U BOCHHTAHUS JUIS U3Y4YeHHUS (B TOM
YHCIIe SKCIEPUMEHTAIbHOI0) MPEAMETOB, KypCOB, TUCUUIUIMH (MOJYJei) eCTECTBEHHOHAYYHOM
HANPaBIEHHOCTH TIPU  peaju3allid  OCHOBHBIX  00meoOpa3oBaTeNbHBIX MPOrpaMM |
JOTIONTHUTEIBHBIX 00LIe00pa30BaTeNbHBIX MPOrpaMM, B TOM 4YHCIE JUIS  pacIIUpEHUs
coJiepKaHusl yuyeOHoro mnpeamera «Dusnkay,

2. o0opy/soBaHUEM, CpelcTBAMHU OOY4YeHHMs] W BOCHUTAHUS Uil  peaau3aluu
POTPaMMIOTIOJIHUTENFHOTO 00pa30BaHMs €CTECTBEHHOHAYYHOM HalpaBIeHHOCTEH;
3. KOMIIBIOTEPHBIM M HHBIM 000PYOBAHHUEM.

[IpodunpHelii KoMIIEKT 000pyAoOBaHUS obecrnieunBaeT 3((EKTUBHOE TOCTHKEHHE
00pa30BaTeNbHBIX PE3YJNbTATOB OOYYAIOUIMMUCA IO TpOorpaMMaM €CTECTBEHHOHAY4HOM
HAIpPaBJIEHHOCTH, BO3MOXKHOCTh YIIIYOJIEHHOTO M3y4eHHUS! OTIENbHBIX MPEJAMETOB, B TOM UHUCIIE
s (OPMUPOBAHUS H300PETATENHCKOTO, KPEaTMBHOTO, KPUTHUYECKOTO MBILIUICHUS, Pa3BUTHUS
(GYHKIIMOHAJIBHOW TPaMOTHOCTH Yy OOyYaromuxcs, B TOM YHCJIE€ E€CTECTBEHHOHAy4YHOU U
MaTeMaTUYECKOM.

DKCIEpUMEHT SBIIIETCS HCTOYHMKOM 3HAaHUN M KPUTEpUEM MX HMCTUHHOCTH B HayKe.
Konuemniust coBpeMeHHOro 00pa30BaHUS MOJpa3yMeBaeT, YTO B Y4YeOHOM OHKCHEPUMEHTE
BEIYUIYI0O pOJIb JOJDKEH 3aHATh CaMOCTOSITEJIbHBIA HCCIIEIOBATENLCKUN  YUCHUYECKHI
skcriepuMeHT. COBpeMEHHbIE SKCIIEPUMEHTAJIbHBIE HCCIEIOBaHUSA MO (PHU3MKE YXKE TPYIAHO



MPECTaBUTh 0€3 MCIOJB30BaHUs HE TOJIKO aHAJIOTOBBIX, HO M IU(PPOBBIX HU3MEPHUTEIHHBIX
npubopoB. B denepanpbHOM TrocyaapcTBEHHOM 00pa3oBaTeIbHOM CTaHAapTe (Ianee —

@®I'0OC) mpomucaHo, YTO OJHMM U3 YHHBEPCAJIbHBIX YYEOHBIX NEHCTBHMI (naysee —
YV ]I), npuoOperaeMbIX yYallUMHCS, JAOHKHO CTaTh YMEHHE

«IIPOBEICHUSI ONBITOB, TPOCTBIX AKCHEPUMEHTAIBHBIX MCCIEOBAHUN, NPAMBIX U
KOCBEHHBIX H3MEpPEHUH C HCIOIb30BAaHHUEM AaHAJIOTOBBIX M LHU(POBBIX H3MEPUTEIBHBIX
puOOpOB».

Y4eOHbIH SKCIEPUMEHT 1O (PU3KKE, MPOBOAMMBIN Ha TPATUIIMOHHOM 00opyAoBaHuU (0e3
npuMeHeHHus U(POBHIX Ta0OPaTOPHil), HE MOXKET B IMOJHOW Mepe OO0ECIEeUYHTh PELICHHE BCEX
o0Opa3oBaTenbHBIX 3a7jad B COBPEMEHHOM mkosie. CloXUBIIasCs CUTyalus oOyCIOBJIEHA
CYILECTBOBaHHEM pPsiia IPoOIIEM:

*  TpaJUMLUMOHHOE IIKOJIbHOE OOOpYNOBAaHUE U3-32 OrPAHUUYEHUS TEXHUYECKUX
BO3MOXKHOCTEH HE M03BOJISIET IPOBOJAUTH MHOTHE KOJTMYECTBEHHBIE UCCIIEI0BAHUS;

*  JUINTEIBHOCTh MPOBEACHUSA (DU3MUECKUX MCCIEJAOBAaHUN HE BCEr/la COriacyeTcsl C
JUIMTEIBHOCTBIO YUEOHBIX 3aHATHH;

*  BO3MOXHOCTb IPOBEJCHUS MHOTHX (U3NYECKUX HCCICIOBAHUN OrpaHMYUBACTCS
TpeOOBaHUSAMU TEXHUKU OE30MACHOCTH U .

Hudposas mabopaTopusi KapAMHAIBHBIM 00pa30M H3MEHSIET METOAMKY U COACpKaHHE
HKCIEPUMEHTAJIbHONU JIEATEJIBHOCTH U IIOMOTaeT PELIMTh BBILIEHEPEUNCICHHbBIE IPOOJIEMBI.
[Hupokuii cnexkTp HU(GPOBBIX AATYUKOB MO3BOJSET YYAlIUMCS 3HAKOMHTHCS C IapameTpamMu
(u3UYECKOro IKCIIEpUMEHTA HE TOJIBKO Ha KaYECTBEHHOM, HO M Ha KOJIMYECTBEHHOM ypoBHe. C
MOMOIIbI0 IUPPOBOI TabOPaTOPUNM MOKHO TMPOBOJUTH JUIMUTEIbHBIA AIKCIEPUMEHT AaXKe B
OTCYTCTBUH dKcnepuMenTatopa. Ilpu 3Tom m3mepsieMble TaHHBIE W PE3yJITAThl UX 00pabOTKH
0TOOpaXKaroTCsl HETIOCPEICTBEHHO Ha SKpaHe KOMITbIOTepa.

B mpouiecce ¢popmupoBaHus SKCIIEPUMEHTAIBLHBIX YMEHHUH 10 (PU3HUKE yJaIIuiics yIuTcs
MPEJICTaBIISITh MHPOPMAIIMIO 00 UCCIIEIOBAaHUH B YETHIPEX BUIAX:

* B BepOalbHOM: OIKCHIBaTh JKCIEPUMEHT, CO3[aBaTh CJIOBECHYIO MOJIENb
JKCIEpUMEHTa, (UKCHpPOBAaTh BHUMAHME Ha H3MEpsAEMBbIX  (U3NYECKUX  BEIMYUHAX,
TEPMHUHOJIOTUH;

* B TaONUYHOM: 3aMONHATH TaOMUIBl JAHHBIX, JIEKAIIUX B OCHOBE MOCTPOCHUS
rpadgukoB (IpU 3TOM Y YyYallMXCs BO3HUKAET MEPBUYHOE INPEJCTaBIECHHE O MacuITadax
BEJIMYMH);

* B rpadu4ecKOM: CTPOUTH TpaduKU MO TaOIUYHBIM JTaHHBIM, YTO TIO3BOJISET MEePEHTH
K BBIIBMIKCHHUIO THIIOTE3 O XapaKTepe 3aBHUCUMOCTH MEXIy (U3MUECKUMHU BENWYMHAMU (IIPH
ATOM YUYHUTEJIb OKA3bIBAET IPEUMYIIECTBO B BU3yaJIM3allUY 3aBUCUMOCTEMEX Yy BEJIU- YHNHAMH,
HATJISTHOCTh U MHOTOMEPHOCTH );

* B aHaJgUTHYeCKOM (B BUAE MaTeMAaTHUYECKUX  ypaBHEHUH): TPUBOIUTH
MaTeMaTUYeCKOEe OMMCAaHUE B3aUMOCBS3U (PM3MYECKUX BEJIMYHMH, MaTeMaTHuecKoe 0000IIeHue
MOJIyYEHHBIX Pe3yJbTaToB.

[lepexon Kk KaxaoMy »dTally IMpeAcTaBlIeHUS HHPOpPMALUMM 3aHUMAeT JOCTaTOYHO
00JIbIION MPOMEXYTOK BpeMeHHU. be3ycinoBHo, B 7—9 kitaccax 3TOT mpoliecc He0OX0IUM, HO B
CTapIIUX Kjaccax ATO BpPeMs MOKHO ObUIO OBl OTBECTH Ha pelleHue Oojiee BaXKHBIX 3adad. B
3TOM IIJIaHe LUQPPOBBIE JAOOPATOPHH MO3BOJSIOT CYLIECTBEHHO 3KOHOMHUTH BpEMsl, KOTOpOE
MO’KHO MOTPaTUTh Ha (POPMUPOBAHHME MCCIIETOBATENLCKUX YMEHUHN YJallluXcsi, BHIPAYKAIOUINXCS
B CIICAYIOIINX JICHCTBUAX:

*  ompeaesneHue mpoodIembl;

*  TIOCTaHOBKA MCCJEI0BATEIbCKOM 3a/1a4H;

*  [UIaHMpPOBAHUE pEIleHUs 3a7auu;

*  TIOCTPOECHUE MOJENEH;

*  BBIIBIDKCHUE TUIIOTE3;

*  BKCIIEpUMEHTaJIbHAs NPOBEPKa IMITOTE3;



*  aHaIKM3 JaHHBIX YKCIIEPUMEHTOB WIIH HAOJIFOICHHI;

*  (opmynupoBaHUE BHIBOIOB.

[Tocnemuue TrToOABI y ydYalIMXcs HAOJMIOJAeTCs HU3KAas MOTHBAIMS — HM3Y4YCHUs
€CTECTBEHHOHAYYHBIX JWCHHMIUIMH W, KakK CICACTBHE, IMaJCHHE KadyecTBa 0Opa3oBaHMI.
[MudpoBoe ydeOHOE 0OOPYIOBAHHE MO3BOJICT YYAIIUMCS O3HAKOMHTBCS C COBPEMEHHBIMHU
METOJIlaMH HCCJICIOBAHUs, MPUMCHSIEMbIMH B HAyKe, a YYUTEIH — MPUMEHITh Ha MPAKTHKE
COBPEMEHHBIC TIEIarOTHYeCKUe TEXHOJIOrHU. [103TOMY IIaBHOW COCTABJISIONICH KOMILICKTA

«Toukoit pocta» SBIAIOTCS HUPPOBBIC TAOOPATOPUH.

[Ipemyiaraemast mporpaMma peaji3yercs ¢ IOMOUIbI0 Y4eOHO-METOANYECKIX KOMILJICKTOB
(YMK).

YMK nnst kaxxaoro kjacca BKJIHOYAeT: y4eOHUK, 3aJa4HUK, METOJIMYECKUE MaTepHalibl
JUIL yUYUTENs, CAMOCTOSITENIbHbIE U KOHTPOJIbHBIE PAa0OTHI.

[Tnanupyrotes crnenyronie (HopMbl OpraHu3alMu y4eOHOro mporecca: (ppoHTAIbHBIE;
KOJIJIEKTUBHBIE; I'PYIIOBbIC; paboTa B Iape; MHIUBUAYaJIbHbIC.

B npenogaBaHvu mMpeamMeTa 6YI[YT HCIIOJIB30BATLCA CICAYIOIUC TCXHOJIOTHU U MCTOMBI:
JUYHOCTHO-OPUEHTUPOBAHHOE O0OyueHue; MpobieMHoe oO0ydeHue; uddepeHIupoBaHHOE
oOydeHHe; TEXHOJOIMM OOYy4YeHHs] Ha OCHOBE pELICHHUS 3aJad; METOJAbl WHAMBUAYaJIbHOIO
o0OyueHusl.

OcobeHHOE 3HAueHHE B TMPENoAaBaHUM (U3UKM WMEeT MIKOJIBHBIN (U3NIECKUi
SKCHEPUMEHT, B KOTODPBIM BXOZAT JEMOHCTPALMOHHBIA 3KCIIEPUMEHT U CaMOCTOATEIbHbIE
nabopaTopHbIE paOOTHI YIALTUXCS.

Heabo ndyyennss puU3NKu B OCHOBHOM IIKOJIE SIBJISICTCH:

1) B HanpaBJIeHHH JIMYHOCTHOTO Pa3BUTHSI

- BOCIUTAHHWE TOTOBHOCTH OOYyYArOMIMXCS K CAaMOPa3BUTHIO M CaMOOOpa30BAHUIO Ha
OCHOBE MOTHBAIMH K O0YYCHHIO U TTO3HAHUIO;

-bopMHpOBaHUE IIEHHOCTH 3J0pOoBOro © Oe3omacHOro obOpa3a KU3HH, MPaBUI
WH/IMBUYAIbHOTO U KOJUICKTHBHOTO OE€30IacCHOrO IMOBEICHHS B UYPE3BBIYAWHBIX CHTYaIUsX,
YTPOXKAIOIIUX KU3HU U 3JI0POBBIO JTFOCH, IPABHII TOBEACHHS HA TPAHCIIOPTE M HA JIOPOTax.

-BOCMIUTAaHUE YOEKAEHHOCTH B BO3MOXXHOCTH TIO3HATh MPUPOIY, HEOOXOIUMOCTH
PAa3yMHOI'O0 HCIIOJIb30BaHUA )IOCTI/DKGHI/II\/JI HAayKH H TEXHOJIOT U JJISL I[anLHeﬁmero Pa3sBUTUA
4eJI0BEYECKOro O0IECTBa;

-Pa3sBUTHUC YBAXKCHUA K TBOPpIIAM HAYKH U TEXHUKHU,; OTHOLICHUS K (1)I/I3I/IK€ KakK K 3JICMCHTY
00I1e4eI0BeueCKO KyIbTypHI,

2) B MeTanpeIMeTHOM HanpaBJIeHHH

OCBOEHHME 3HAHUH O MEXAHUYECKMX, TEIIOBBIX, dJIEKTPOMArHUTHBIX U KBAHTOBBIX
ABJICHUSX; BEJIMYMHAX, XApAaKTEPU3YIOIIMX OTH SBJIEHUS; 3aKOHAX, KOTOPHIM OHH
MNOJYUHSIOTCS; METOAAaX HAay4YHOTO MO3HAaHUS NPUPOAbI M (OPMHPOBAHUS HA AHTOH
OCHOBE IPEJICTABICHUH 0 PU3NUECKOM KapTUHE MUPA;

OBJIaJICHHE YMEHUSIMHU MTPOBOAUTH HAOIIO/IEHUS! IPUPOJHBIX SBJICHUH, OMKUCHIBATh U
0000mmaTe pe3ynbTaThl HAOMIOACHUH, MCIIOIB30BaTh IPOCThIE HU3MEPUTENIbHBIC
npuOOpPHI ANAU3yUeHUs] PU3UUECKUX SABJICHUN; IPECTABIATh Pe3yIbTaThl HAOMIOJCHUN
WIN U3MEpEeHUH B BHJIE TabmuIl, rpad)uKoOB U BBISBIATH HA 3TOH OCHOBE SMIIUPHUYECKHUE
3aBHCUMOCTH; TPUMEHATH IOJIyYEHHbIE 3HAaHUS Ui OOBSICHEHUS pa3zHOOOpa3HBIX
MIPUPOJHBIX SBJICHUA WU INPOLECCOB, MPUHIMIIOB JEHCTBUS BAaXXKHEUIINX TEXHUYECKUX
YCTPOMCTB, /i pelieHus (pu- 3u4ecKux 3aj1ay;

Pa3BUTHUEC [MO3HABATCIIBHBIX HHTCPECOB, MHTCIIUICKTYAJIBHBIX W  TBOPYCCKHUX



crocoOHOCTEll B mpolecce pemeHus (GU3NYeCKUX 3a7ad U BBIIOJHEHUS
OKCIIEPUMEHTATbHBIX  HCCIEAOBAHWUN;  CIHOCOOHOCTH K CaMOCTOSITEILHOMY
NPUOOPETEHUI0 HOBBIX 3HAHUW 1O (U3UKE B COOTBETCTBHH C IKHU3HEHHBIMU
NOTPEOHOCTSMU U UHTEPECAMU;

- HCIIOJIb30BAaTh KOMIIBIOTEPHBIE TEXHOJOTUU i pelleHus WH()OPMALMOHHBIX U
KOMMYHUKAIIUOHHBIX y‘IGGHbIX 3aJa4, B TOM 4YHCJIC. BBIYHUCIICHHUEC, HAIIMCAHUC IIHNCCM,
COUMHEHUH, TOKJIAI0B, pedepaToB, CO3IaHNE IPE3CHTAUN U JIP.;

Ili1anupyemble pe3yabTaThl 0CBOEHUSI Y4eOHOIro npeamera «Dusukay.

JIMYHOCTHBIMH pe3yabTaTaMu 00ydeHus Gpusuke B 7-9 Kinaccax SBISIOTCS:

® DpPa3BUTHUC IIO3HABATCIBbHBIX HHTCPECOB, HHTCIUICKTYAJIBHBIX W  TBOPYCCKHX

CIocoOHOCTEHN yqaluxcs;

o Y6G)KI[6HHOCTB B BO3MOXHOCTHU IIO3HAHUA IIPHUPOILI, B HCO6XOI[I/IMOCTI/I pPa3syMHOI'O
HCIIOJIB30BaHHA ,Z[OCTI/I)KCHI/Iﬁ HAayKu H TEXHOJIOTHI Ui JajibHEUIIero Pa3BUTHA
YCIIOBCYCCKOI'0 O6IIICCTBa, YBAXKXCHHUC K TBOpHAM HAYKW U TCXHUKH, OTHOLICHUC K

busMKe KaK JIeMEHTY O0IIeUeI0BEYECKOM KYIbTYpHI;

®  CaMOCTOSITEIIEHOCThH B MPHOOPETECHUH HOBBIX 3HAHUW M MTPAKTUYECKUX YMEHHIA;

® TOTOBHOCTbH K BEIOOPY )KM3HEHHOTO ITyTH B COOTBETCTBUU C COOCTBEHHBIMH
WHTEpEeCcaMu NBO3MOKHOCTSIMU;

e MOTHBalusi 0OpPa30BATEIbHOM JEATEIBHOCTH IIKOJIBHUKOB Ha OCHOBE
JUYHOCTHOOPUEHTHPOBAHHOTO MOAX0/1a;

¢ (opMupoBaHHE EHHOCTHBIX OTHOLICHUH JAPYT K IPYTY, YUUTEINI0, aBTOPaM
OTKPBITHI UM300peTEeHNH, pe3ysibTaTaM 00y4eHus.

MertanpeamerHbiMu pe3yJbTaTamMu oOyueHus ¢pusuke B /-9 Kjaccax SBISIOTCA:

® OBJAJICHHE HAaBBIKAMH CAMOCTOATEIBHOTO TMPUOOPETeHHS HOBBIX  3HAHUH,
OpraHu3alu  y4eOHOM JIeATeNTbHOCTH, TIIOCTAHOBKH II€JIH, TIJITAHUPOBAHMUS,
CaMOKOHTPOJIL U OLIEHKU PE3YJIbTATOB CBOEH NEATEIBHOCTH, YMEHUSIMU IIPEABUIETH

BO3MOXHBIE PE3YJIbTAThl CBOUX ICVCTBHIA;

® [IOHMMaHHE pa3IMYMid MEXIy HCXOAHBIMU (aKTaMH M THUIOTE3aMH i1 MX
OOBSICHEHUS, TEOPETUYECKUMHU MOJENISIMU U peajlbHbIMU OOBEKTAaMH, OBJaJICHUE
YHUBEpPCAIbHBIMU YU4E€OHBIMU ACHCTBUSIMM Ha MpHUMEpax TUIOTe3 Ul OObSICHEHUs
U3BECTHBIX (DAKTOB M DSKCIEPUMEHTAIBHON MPOBEPKH BBIJBUTAEMBIX THIIOTE3,

p83pa6OTKI/I TCOPCTUICCKUX Mozeen npoueccoB nim HBHCHHﬁ;

e (QopmupoBaHuME yMEHMH BOCHpUHUMATh, IepepadaThiBaTh U  NPEABIBIATH
MH(pOpPMaLIMIO B CJIOBECHOH, 00pa3HOM, CHMBOIMYECKON (popmax, aHATIU3UPOBAaTh U
nepepadarbiBaTh MOMYYEHHYIO HMH(OpMAIMI0 B COOTBETCTBUU C IMOCTaBICHHBIMU
3a/ladyaMHM, BBIJENSITh OCHOBHOE COJIEpYKaHUE IPOYUTAHHOIO TEKCTa, HAXOJUTh B HEM

OTBCTBI HAa TOCTABJICHHBIC BOIIPOCHI U U3JIaraThb €ro,

e npuoOpeTeHHe OIbITa CAaMOCTOSTEILHOTO MOKUCKA, aHaIn3a U 0TOOpa HHPOPMALUH C
WCIIOJTb30BAHUEM PA3JIMYHBIX UCTOYHUKOB M HOBBIX MH(OPMAITMOHHBIX TEXHOJOTHUN

JJI pCHICHU A NMTO3HABATCJIBHBIX 3a/1a4,

® Pa3BHUTHC MOHOJIOTHYECKON U HH&HOFquCKOﬁ pe€ur, YMCHUS BbIpaXXaTb CBOU MBICIIHU
A CIIOCOOHOCTH BBICITYIIIMBATh CO6GCG)IHI/IK3, IMOHMMAaTh €ro TOYKY 3pCHUA,

MMPpU3HaBaTh IPABOAPYTOTO YCIIOBCKA HAa HHOC MHCHUC,

® OCBOCHHC IIPUCMOB }IeﬁCTBI/Iﬁ B HECTAaHJAPTHBIX CUTyalusix, OBJIAJICHUC

IBPHUCTUYCCKUMHU METOJaMU PCUHICHUA HpO6J'IeM;



e (opMmMupoBaHME€ yMEHUH paboTaTb B TpYIINE C BHIIOJIHEHUEM pa3IMYHBIX
COLMAIBHBIX POJIEH, MPEACTABIATh M OTCTauBaTh CBOU B3IJISJIBI U YOCXKICHUS, BECTH
JHMCKYCCHIO.

Perynastusubie YY /|

OO0y4armMACs MOTYYUT BOZMOKHOCTH JIJ1s1 ()OPMHUPOBAHHUS CIAEAYIOIINX PETyIATUBHBIX Y Y /1.

1. VYMeHue caMOCTOSITETBHO ONPENeNiaTh HEeNd O0y4YeHHs, CTaBUTh U (OPMYIUPOBATH
HOBBIC 3aJ1a4YU B yqe6e U II03HaBaTeIbHOUI ACATCIIbHOCTH, PAa3sBUBATb MOTHUBBI U
HUHTEPECHI CBOCH I10- 3HABATEIILHOM JCSTEIHHOCTH.

OO0yuaroIIMIiCs CMOXKET:

® AHAIM3MPOBATh CYIIECTBYIOUIME W IUIAHUPOBATh Oyaylipe oOpa3oBaTelbHbIC
pE3yIbTaThI;

® UACHTU(GUIMPOBATH COOCTBEHHBIE TPOOJIEMBI U ONPENEIATh INIaBHYIO IIpo0ieMy;

® BBIIBUTATh BEPCUU PELICHUS MTPOOIEMBI, POPMYIUPOBATH TUIIOTE3bI, IPEIBOCXUIAThH
KOHEYHBII pe3yJIbTarT;

® CTaBWTH LIEJb JACATEIBHOCTH Ha OCHOBE ONpEeAEIEHHON MPOOIEMbI U CYLIECTBYIOIINX
BO3MOKHOCTEI;

e (dopMmynupoBaTh y4yeOHblE 3aJaud Kak IIarkd JOCTM)KEHUS IIOCTABICHHON LEIH
NeSITeIbHOCTH;

e 00OCHOBBIBATH 1I€JIEBBIE OPUEHTUPHl W TMPUOPUTETHl CCHUJIKAMU Ha LIEHHOCTH,
yKa3bIBas U 000CHOBBIBAs JIOTHYECKYIO I1OCIIE0BATEILHOCTD 111AroB.

2. YMeHHE CaMOCTOSTENBHO IUIAHUPOBATh IyTH JOCTIKCHHS IeNiel, B TOM YHCIIE
IbTEpPHATHUBHBIE, OCO3HAHHO BBIOMpaTh Hamboiee 3(h(HEeKTUBHBIE CIIOCOOBI PEIICHHS
y4eOHBIX U IM03HABATEIbHBIX 33a4.

OO0y4arIMICs CMOXKET:

e ompenensaTh Heoboxomumoe(ble) JeHCTBHE(s) B COOTBETCTBHM C Y4eOHOM U
MO3HABATENBbHOM3a/1a4aM1 U COCTABIISATh AJITOPUTM €ro(MX) BHIIIOTHEHHUS;

e 00OCHOBBIBAaTh U OCYLIECTBIIATH BHIOOP Hanbosee F3PPEKTUBHBIX CIIOCOOOB PELICHHUs
y4eOHBIX M MMO3HABATEIbHBIX 33]1a4;

®  OMNpeneNsITh/HaXxOAUTh, B TOM YHCIIE U3 NPEAJOKEHHbIX BapUaHTOB, YCIOBMS IS
BBITIOJIHEHHS yU4eOHOM U TMO3HABaTEILHOM 3a/1a4;

e BBICTPAaWBATh >KU3HEHHBIE IJIaHBl Ha KpPaTKOCpOUHOe Oyiyiiee (3asBIATH IIEJIEBbIE
OPHUEHTHPBI, CTABUThH aJCKBATHBIC UM 3aauyd W Ipeajararb ACUCTBUSA, yKas3blBas U
000CHOBBIBas JIOTHYECKYIO TOCIIEI0BATEILHOCTD I11aroB);

e BbHIOMpaTh M3  MPEAJOKEHHBIX  BApUAHTOB M CaMOCTOSITEILHO  HCKAaTh
CpeACTBa/pecypchl AIAPEIICHHs 3a/1a4n/JOCTHXKEHUS LIEH;

® COCTaBJIATh IUIAH pEHIEHUS MpoOJieMbl  (BBIMNOJIHEHUS IPOEKTa, IMPOBEICHMS
MCCIIEIOBAHUS);

e OMNpeneNsITh NOTEHIUAIbHbIC 3aTPYIHEHHs TIPU PelIeHnd y4eOHO! 1
ITO3HABATEJIbHON3aJa4l U HAXOAUTh CPEICTBA JJIsI UX YCTPAHECHMUS;

®  ONUCHIBATH CBOH OMBIT, 0POPMIISISL €T0 ISl IEPEAAYu APYTUM JIIOJISIM B BHJIE
TEXHOJIOTMMPEIIECHUS IIPAKTUYECKUX 3a7a4 OIIPENEIEHHOT0 KIIacca;

® [UIAHUPOBATh U KOPPEKTUPOBATH CBOIO MHAMBUIYAIBbHYIO 00pa30BaTENbHYIO
TPACKTOPHUIO.

3. YMeHHe COOTHOCUTH CBOM JCUCTBUS C IUNIAHUPYEMBIMU Pe3yIbTaTaMH, OCYIIECTBIIATh
KOHTPOJIb CBOEH JAEATENBHOCTH B IPOLECCE JOCTUIKEHUS PE3yNbTaTa, ONpPENeisATh
crocoObl JIeHCTBUI B paMKax TMPEAJIOKEHHBIX YCIOBHA U TpeOOBaHMIA,
KOPPEKTUPOBATH CBOM JICHCTBHS B COOTBETCTBUU C U3MEHSIOIICICS CUTYallHEN.



OOyJarommiicss CMOXKeT:

4.

OIPENENATh COBMECTHO C II€JaroroM M CBEPCTHUKAMM KPUTEPHUM IUIAHUPYEMBIX
pe3yIbTaTOB U KPUTEPHH OLIEHKU CBOEH Yy4eOHOH e TebHOCTH;

cUCTeMaTU3UpoBaTh (B TOM YHUCJIE€ BbIOMpAaTh NPUOPUTETHBIE) KPUTEPUHU
IUIAHUPYEMBIX PE3YJIbTaTOB U OLICHKU CBOEHU AEATEIbHOCTH;

OTOMpaTh HMHCTPYMEHTBHI JUISI OICHUBAHUS CBOCH JEATEIbHOCTH, OCYIIECTBISTH
CaMOKOHTPOJIb CBOEH JEATEIIBHOCTH B paMKax IPEMJIOKECHHBIX YCIOBUH U
TpeOOBaHMIA;

OLICHMBATh CBOIO JEATEIbHOCTb, APIYMEHTHPYS MPUYMHBI JOCTHKECHUS WIH
OTCYTCTBHS IUIAHUPYEMOTO PE3YNbTATa;

HaXOJUTh JIOCTATOYHBIC CpPEACTBAa /s BBIINOJHEHUS Y4YEOHBIX JCHCTBUH B
U3MEHSIOMICHCS CUTYalluy W/WIK TIPU OTCYTCTBUH TUIAHUPYEMOTO pe3yIbTarta;
paboTas 10 CBOEMY IUIaHY, BHOCUTb KOPPEKTHBBI B TEKYILYIO JEATEIbHOCTh Ha
OCHOBE AaHaJIM3a W3MECHEHUM CUTyallMM Ui IIOJIY4EHHUS 3aIUIaHUPOBAHHBIX
XapaKTePUCTHUK MPOJyKTa/pe3ysbTara;

YCTaHABIMBATh CBA3b MEKIY IOJYYEHHBIMM XapaKTEPUCTUKAMU MPOAYKTa U
XapaKkTepUCTUKAMM IIpPOLEcCa JEATEIbHOCTH W 110 3aBEPLICHHUM JACSITEIBHOCTU
npejiaraTb M3MEHe- HUE XapaKTEepUCTUK Ipolecca Ul MOIYYEHMs YJIyYIIEHHBIX
XapaKTEPUCTUK NTPOAYKTA;

CBEpATh CBOU JAEUCTBUS C LENbI0O U IPU HEOOXOIMMOCTH MCIPABIATH OIIMOKU
CaMOCTOSITEIIBHO.

YMeHue olueHuBaTh NPAaBUIBHOCTH BBIIOJHEHUS Y4e€OHOW 3ajayd, COOCTBEHHbBIE
BO3MOXKHOCTH €€ PELICHUS.

OO0y4arIMIiCs CMOXKET:

5.

OINpeAeATh KPUTEPUU MPABUIBHOCTU (KOPPEKTHOCTH ) BBIIIOJIHEHHS Y4eOHOM 3a1auu;
AQHAJIM3UPOBATh U OOOCHOBHIBATH NIPUMEHEHHE COOTBETCTBYIOIIETO
MHCTPYMEHTApHsl JJISBBINOIHEHUs yUeOHOM 3a1auu;

CBOOOJTHO TOJIb30BAThCsI BBIPAOOTAHHBIMU KPUTEPUSIMHU OLIEHKU M CAMOOLIEHKH,
UCXOS U3LIETN U UMEIOLIUXCS CPENICTB, pa3inyasi pe3yabTaT U CiocoObl JeHCTBUI;
OLICHMBAaTh MPOAYKT CBOEM JESITENbHOCTH [0 3aJaHHBIM W/HUIU
CaMOCTOSITENIbHOOTIPEACIEHHBIM KPUTEPHUSIM B COOTBETCTBUH C II€JIBIO JIEATEIbHOCTH;
000CHOBBIBATh IOCTUKMMOCTD 11€JIM BEIOPaHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBOMX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEITHUX PECYPCOB;

(bUKCUPOBaTh U AHATU3UPOBATH IMHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

Brnanenne ocHOBaMM CaMOKOHTPOJIS, CAMOOLIEHKH, IPUHATHS PEIIEHUN U
OCYILECTBICHUSIOCO3HAHHOTO BHIOOPA B y4eOHOU M 1M03HABATEIbHOM JEATEIbHOCTH.

OO0yyaromuiicss CMOXKeT:

HaOJI01aTh U aHAJTU3UPOBATh COOCTBEHHYIO YUE€OHYIO U TIO3HABATENIbHYIO
NeSITebHOCTD MAEATEIbHOCTh IPYTUX 00YyUYaIOLINXCs B MPOLIECCEe B3aMMOIPOBEPKU;
COOTHOCUTbH peajbHble U IUIAHUPYEMbIE Pe3ylbTaThl UHIUBUAYATbHON
00pa30BaTeNbHONACSITETLHOCTU U I€TIaTh BHIBObL;

MPUHUMATH PellIeHUe B yueOHOM CUTYyallul U HECTU 32 HETO OTBETCTBEHHOCTH;
CaMOCTOSITENIBHO OIPEAEIATh NMPUUMHBI CBOETO yCIleXa WIM HEyCleXa M HaxXxOAWUThb
CHOCOOBIBBIX0/1a U3 CUTYallUU HEYCIIexa,

PETPOCHEKTUBHO OMNpeNeNiTh, Kakue ACUCTBUS MO PELICHUI0 yuyeOHOM 3a1auu Wiu
napaMeTpsl 3TUX JACUCTBUI MPUBEIH K MOJYUYECHHIO UMEIOIIErocs MPOAYKTa Y4eOHOM
JeSITEIbHOCTH;



® JIEMOHCTPUPOBATh MPHUEMBI PETYISALUUA TCUXO(PU3NOTIOTHIECKUX/IMOIIMOHATHHBIX
COCTOSIHMH sl JocTkeHusl 3 dexra ycrnokoeHus (yCTpaHEHHUsS SMOIMOHATBHOM
HanpsHKEHHOCTH), 3¢ (eKTa BOCCTAHOBICHUS (0CIa0IeHUs MPOSIBICHUH YTOMIICHUS),
s dexra akTUBU3AKH (ITOBBIIICHHS MICUX0()U3UOIOTHUESCKOW PEAKTUBHOCTH).

ITo3naBaTeiibHble YY ]|

O6y‘lﬁIOH.[PII>iCH IMOJIYYHUT BO3MOXHOCTD JIJIA (bOpMHpOBaHI/Iﬂ CICAYIOIUX IMO3HABATCIIbHBIX
VYL

1. YMenue ompenenarh MOHATHSA, CO3JaBaTh OOOOIIEHUS, yCTaHABIMBATH AHAJOTHH,
KJ1acCUu(UIMpPOBaTh, CaMOCTOSITEILHO BBIOMpPATh OCHOBAHUS W KPUTEPUH IS
KIacCU(UKALMK, yCTAHABIMBATh  IPUYUHHO-CIICJICTBEHHBIC  CBS3H, CTPOUTH
JIOTUYECKOE paCCyXJCHHE, YMO3aKiIioueHue (MHAYKTUBHOE, JEQyKTHBHOE, IIO
aHAJIOTWHU) U JCJIaTh BHIBOJIBI.

OO0yyaromuiicss CMOXKeT:

e 10A0HMpAaTh CIIOBA, COMOAYMHEHHBIE KIIFOUEBOMY CIIOBY, OTIPEEIISIONINE €ro
IIPU3HAKYU UCBONCTBA;

® BBICTPaMBATh JIOTHUECKYIO LIETIOYKY, COCTOSIIYIO U3 KJIIOYEBOTO CJIOBA U
CONOJYMHEHHBIXEMY CIIOB;

®  BBIACIATH OO MPU3HAK ABYX WM HECKOJIBKUX MTPEAMETOB MM SIBICHUN U
OOBSACHATH HXCXO/ICTBO;

e 00BENUHATH MPEIMETHI U SBJICHUS B TPYIIIBI 0 ONPEACTIEHHBIM IPU3HAKAM,
CpaBHUBATh,KJIACCU(PHUIIMPOBATH K 0000IIaTh (aKTHI U SIBICHHUS,

®  BBIICNATH SBJICHUE U3 OOIIETO Psi/ia IPYTUX SBICHHIA;

e ompenensaTb OOCTOSATENLCTBA, KOTOPHIE MPEIIISCTBOBATM BO3HUKHOBEHHUIO CBSI3U
MEXY SIBICHUSMH, U3 3TUX OOCTOSATENBCTB BBIACIATH ONpEAEsIoIue, ciocoOHbIe
OBITh IPUYMHON JAHHOTO SBJICHHSI, BBISBIIATH IPHYMHBI U CJICICTBUS SIBICHUN;

® CTPOMTH pacCyXJeHHE OT OOIIUX 3aKOHOMEPHOCTEW K YacTHBIM SBJIEHUSM U OT
YaCTHBIX SIBIIEHUH K OOIIMM 3aKOHOMEPHOCTSIM;

® CTPOWTH pacCyXJIeHHE Ha OCHOBE CPaBHEHHS IPEIMETOB W SIBJICHUH, BBIIEISS TPU
3TOM 00IIUE TPU3HAKH;

® u3NaraTh TONYYEHHYIO HH(OpMAIMIO, MHTEPIPETHUPYS €€ B KOHTEKCTE pelraeMoi
3aaum;



2.

CaMOCTOSITENIHO YKa3bIBaTh Ha MH(GOPMAIMIO, HYKJAIOIIYIOCS B MIPOBEPKE, MpeyiaraTh U
MIPUMEHATH CIIOCO0 MPOBEPKHU JOCTOBEPHOCTH MHPOPMAIIHH;

BepOAIN30BaTh IMOLMOHAIILHOE BIIEYATIEHUE, OKa3aHHOE HAa HETO UCTOYHHUKOM;
OOBSICHAITH SIBIICHUS, IPOLIECCHI, CBSI3U M OTHOLICHHUSI, BBISIBIISIEMbIE B X0/1€ TIO3HABATENIbHOM
U HCCIEeIOBATENbCKONW MeATEIbHOCTH (IIPUBOJIUTH OOBACHEHHE C H3MEHEHHEM (HOPMBI
MIPEJICTABICHHS; OOBSICHATH, NETATM3UPYS WK 0000mas; 0OBICHATh C 33JaHHOW TOYKH
3peHus ),

BBISIBJISITh M Ha3bIBATh MPUYHHBI COOBITHS, SIBJICHHS, B TOM YHCIIE BO3MOXKHBIE/HAanOOIee
BEpPOSITHBIE TPUYMUHBI, BO3MOXHBIC MOCIEICTBUS 3aJaHHON MPUYHUHBI, CAMOCTOSITEIIBHO
OCYILIECTBIISISl IPUYUHHO-CJIEICTBEHHBIH aHAIN3;

JieNlaTh BBIBOJ] Ha OCHOBE KPUTHUYECKOIO aHallM3a Pa3HbIX TOYEK 3PEHHUS, MOATBEPKIATh
BBIBOJI COOCTBEHHOM apryMeHTaluel WK CaMOCTOSTEIbHO OTYyYCHHBIMU JaHHBIMHU.
YMeHue co3aBaTh, IPUMEHATh U IPEOOPA3OBHIBATH 3HAKA M CHUMBOJIBI, MOJCIH M CXEMBI
JUTSI peleHus y4eOHbIX U MO3HaBaTEIbHBIX 3a/1a4.

OOy4Jarommiicss CMOXKeET:

3.

0003HaYaTh CHMBOJIOM ¥ 3HAKOM TIPEIMET W/UJIH SBJICHUE;

OTIPE/IETATH JOTHUECKUE CBSI3U MEXK Y IPeIMETaMH U/WJIH SBICHUSMU, 0003HAYaTh TaHHBIE
JIOTUYECKHE CBSI3U C MIOMOIIBIO 3HAKOB B CXEME;

co3J1aBaTh a0CTPAKTHBIN MM peabHBIN 00pa3 mpeaMeTa U/WiH SBJICHUS;

CTPOUTH MOJIEIIb/CXeMY Ha OCHOBE YCJIOBHM 3a/1a4l 1/WIIK crioco0a e€ perieHus;

co3llaBaTh BepOaibHBIC, BEIICCTBEHHBbIE M WH(GOPMALMOHHBIE MOJEIH C BBIACICHHEM
CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTA Ui OMPEACICHUs Croco0a penIeHus 3agadd B
COOTBETCTBHUH C CUTYallUEH;

peoOpa3oBBIBaTh MOEIH C LENbIO0 BBISBICHHUS OOIIUX 3aKOHOB, ONPEIEISIONINX JTaHHYIO
MPeIMETHYIO 00JIacTh;

MIEPEBOIUTH CIIOKHYIO MO COCTaBY (MHOTOACIIEKTHYIO) HHPOPMALIUIO U3 IPpa)uIecKOTO HITH
(dhopManr30BaHHOTO (CHMBOJIBHOTO) TPEICTABIICHUS B TEKCTOBOE U HA00OPOT;

CTPOUTH CXEMY, aTOPUTM JEHCTBHS, UCIPABIATH WJIM BOCCTAHABIMBATH HEWU3BECTHBIH
paHee aJIFOPUTM Ha OCHOBE MMEIOILErocsl 3HaHUsA 00 00BEKTe, K KOTOPOMY MPUMEHSETCS
AIITOPHUTM;

CTPOHUTH JIOKA3aTeILCTBO: MPSMOE, KOCBEHHOE, OT IIPOTUBHOTO;
aHATM3UPOBATH/PedICKCUPOBATh OMBIT Pa3pabOTKH M pean3alud y4eOHOTO MPOEKTa,
UCCIIeIOBaHMs (TEOPETUYECKOT0, SMIMPUUECKOT0) Ha OCHOBE MPEUI0KEHHON PoOIeMHOM
CHUTYaIllH, TOCTABJICHHON IeTTN W/WJIN 3a/IaHHBIX KPUTEPHUEB OIIEHKH MIPOIYKTa/pe3yIbTara.
CMBICIOBOE UTEHHE.

OO0yuaromuiicsi CMOXKeT:

P.OO

HaXOo/UTh B TEKCTE TpeOyeMyro HH(POPMaIUIO (B COOTBETCTBUU C LIEISIMUA CBOEH
NEeSITEIbHOCTH);

OPHUEHTHUPOBATbCA B COACPKAHUU TEKCTa, IIOHUMATh IEJIOCTHBIA CMBICI TEKCTa,
CTPYKTYPUPOBATh TEKCT;

yCTaHaBJIMBaTh B3aUMOCBSI3b OIMCAHHBIX B TEKCTE COOBITHI, SIBICHUM, IIPOLIECCOB;
PE3IOMUPOBATh IIIaBHYIO UJIEI0 TEKCTA,

KPUTHYECKH OLIEHUBATh cofiepkaHue u GopMy TEKCTa.

@opMHUpOBaHUE M Pa3BUTHUE DKOJOTMYECKOrO MBILUICHUS, YMEHHE IPUMEHATH €r0 B
MO3HABATENIbHON, KOMMYHHUKATHUBHOW, COI[MAJIbHOM MpakTHKEe U MNpodeccroHalIbHON
OpUEHTALINH.

OO0yuaromuiicsi CMOXKET:

OMpEIEATh CBOE OTHOIICHUE K IPUPOJAHOMN CPEJIE;



5.

AQHAIM3UPOBATh BIMSHUE OSKOJOTMYECKHX (AKTOPOB HA Cpeny OOWTaHHS IKHUBBIX
OpraHu3MOB;

MPOBOJUTD IPUYMHHBIA U BEPOATHOCTHBIN aHAIN3 DKOJOTHUECKUX CUTYaLHA;
MIPOTHO3MPOBATH U3MEHEHUS CUTYAIIMH IPU CMEHE JCHCTBUS OHOTO (DakTOpa Ha JACCTBHE
apyroro (akropa,

pacpoCTpaHATh IKOJOTHUYECKUE 3HAHUS U YyYACTBOBATh B IPAKTHYECKUX JENaxX MO 3alluTe
OKpY>Karollen Cpebl;

BBIpaXKaTh CBOE OTHOILICHUE K MPUPOJE Yepe3 PUCYHKH, COUMHEHUSI, MOJICIIU, MPOCKTHBIE
paboTHI.

Pa3zBuTne MoTHMBaIMU K OBJIQJCHUIO KYJIbTYpOW AKTUBHOI'O HMCIOJIb30BaHUS CIOBAaped U
JPYTUX MTOMCKOBBIX CUCTEM.

OOy4Jaromuiicss CMOXKET:

OIIPECACIIATH H€O6XOI[I/IMBI€ KIIFOYCBEIC ITOMCKOBBIC CJIOBA U 3AITIPOCHI;

OCYILICCTBJIATH BSaHMOHCﬁCTBHe C DJICKTPOHHBIMHU ITOMCKOBBIMH CUCTEMAaMH, CIIOBAPIMU;
(bOpMI/IpOBaTI) MHOXCCTBCHHYIO BI)I60pKy N3 ITOMCKOBBIX UCTOYHHUKOB IJIA O6T)CKTI/IBI/I33HI/II/I
PE3YyJIbTATOB IIOHUCKA,

COOTHOCHUTD IMOJTYYCHHBIC PE3YJILTAThI IIOUCKA CO CBOCH ICATCILHOCTHIO.

Kommynukarususbie YY /]I

1.

YMeHue OpraHu30BBIBATH Y4eOHOE COTPYIHHUYECTBO U COBMECTHYIO JESTENBHOCTH C
VUHUTEJIEM M CBEPCTHUKAaMH; paboTaTh WHIWBHUIYaTbHO W B TPYIIE: HAXOIWTHh OOIIee
pelIeHre U pa3peniarb KOH(QIUKTH HA OCHOBE COTJIACOBAHMSI MO3UIIMNA U yuéTa HHTEPECOB;
(dbopMyIIMpOBaTh, APTyMEHTHPOBATh H OTCTAUBATh CBOE MHEHHE.

OO0yuaromuiicsi CMOXKeT:

OIIpEEIIATh BO3MOKHBIE POJIM B COBMECTHOM J€ATEIBHOCTH;

UTpaTh ONPENEIEHHYIO POJIb B COBMECTHON JEATENIbHOCTH;

MPUHUMAThH TO3UIMIO COOECEIHNKA, MOHUMAs MO3UIMIO JIPYTOTO, pa3inyaTh B €r0 peyH:
MHEHUE (TOUKY 3pEHHs), JO0Ka3aTeNbCTBO (APryMEHTHI), (DaKThl; TUIIOTE3bl, AKCHOMBI,
TEOpUU;

OIpeNieNIATh CBOM JIEWCTBUS M JeiicTBUA mNapTHEpPA, KOTOpbIE CIOCOOCTBOBAIN WIIH
MPEMSITCTBOBAIMN MPOJTYKTUBHOM KOMMYHHUKAIUU;

CTPOUTH MO3UTUBHBIE OTHOILIEHUS B IIpoliecce yueOHON 1 O3HABATEIbHON e TeNbHOCTH;
KOPPEKTHO M apryMEHTHPOBAHHO OTCTAaWBaTh CBOK TOYKY 3pPEHMS, B JUCKYCCUU YMETh
BBIIBUTATh KOHTPApryMEHTHI, Mepepa3supoBaTh CBOIO MBICIL (BJIaJl€HUE MEXaHU3MOM
SKBUBAJICHTHBIX 3aMEH);

KPUTHYECKH OTHOCUTbCA K COOCTBEHHOMY MHEHHMIO, C JOCTOMHCTBOM IpU3HABaTh
OLIMOOYHOCTh CBOEI0 MHEHHS (€CJIM OHO TaKOBO) M KOPPEKTUPOBAThH €T0;

IpeJularath albTepHATUBHOE PeLlICHHE B KOH(MIMKTHOM CUTYaIuH;

BBIIETISITH OOIIYIO TOUKY 3pE€HUS B IUCKYCCHUH;

JIOTOBapUBATHCS O MPABUIIAX U BOIPOCAX Il 00CYKICHHSI B COOTBETCTBUU C MTOCTABICHHOM
nepes rpymnmnou 3agadeit;

OpraHM30BBIBaTH y4yeOHOE B3aUMOJEHCTBUE B Trpymmne (ompenenarb oOumme e,
pacnpenenarTb poiu, 10roBapuBaThCs IpYyr C IPYroM U T. 11.);

YCTpaHATh B paMKax JAMajora paspblBBl B  KOMMYHHUKAaIMH, OOYCIIOBJICHHbIE
HETMIOHUMaHHUEM/HETIPUSATHEM CO CTOPOHBI coOECeTHUKA 3a/1a4H, (POPMBI WIH COJIEPIKAHUS
Jraora.

YMeHue O0CO3HaHHO UCHOJIb30BaTh pEYEeBbIE CPEACTBA B COOTBETCTBHM C 3ajauei
KOMMYHHUKAIIMH JUIS BBIPAKEHHUsI CBOMX YYBCTB, MbICICH M moTpeOHOCTEH s



IJIAHUPOBAHUSA U PETYISILIMU CBOEH JI€ATEIbHOCTH; BIIaZICHHE YCTHOM 1 MUCbMEHHOM peyblo,
MOHOJIOTHYECKON KOHTEKCTHOM PEUblo.

OO0yuaromuiicsi CMOXKET:

3.

OTIPEIeNIATH 33/1a9y KOMMYHUKAIIUU U B COOTBETCTBUH C HEW OTOMPATh peUYeBhIC CPEICTBA;
OoTOMpAaTh U HCIOJIb30BaTh PEUEBHIC CPEACTBA B IMPOIIECCE KOMMYHHUKALIMU C APYTUMU
JIOMU (IMAJIOT B Mape, B Majou TpyIme u T. 11.);

NPEJCTABIATh B YCTHON WM MUCbMEHHOH (hopMe pa3BEPHYTHIN IIaH COOCTBEHHOM
JEeSATEIbHOCTH;

cOOJTI0AaTh HOPMBI ITYOJIMYHON peur, perJIaMeHT B MOHOJIOTE M TUCKYCCHH B COOTBETCTBUU
C KOMMYHUKATUBHOM 3aJa4ei;

BBICKA3bIBaTh U OOOCHOBBIBAaTH MHEHHE (CY)KIIEHHE) U 3allpallliBaTh MHEHUE MapTHEpa B
paMKax quaora;

MIPUHUMATD PEIlICHUE B XOJI€ IUAaJIora U COTIaCOBBIBATh €0 C COOECETHUKOM;

CO37]aBaTh MUCHbMEHHBIE KIIMIIMPOBAHHBIE M OPUTMHAJIbHBIE TEKCTBHI C HCIIOJIb30BAHUEM
HEOOXOMMBIX PEYEBBIX CPE/ICTB;

UCIIOJIb30BaTh BepOalbHBIE CPE/ICTBA (CPEACTBA JIOTMUECKON CBSI3W) IJISl BBIACTICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

MCIIOJIB30BaTh HEBEPOAIHHBIE CPENICTBA MIIH HATJISIHBIE MaTEPUAIIbI, TOTOTOBJICHHbIE/
0TOOpaHHBIE O] PYKOBOJICTBOM YUHTEJIS,

JIeN1aTh OLEHOYHBIN BBIBOJ O JOCTH)KCHHUH LIEJIM KOMMYHHUKALIMM HEIIOCPEACTBEHHO I1OCIE
3aBepIICHHs] KOMMYHHUKATUBHOTO KOHTaKTa U 00OCHOBBIBATH €TO0.

dopMupoBaHUE W Pa3BUTHE KOMIETEHTHOCTH B OOJIACTH MCIOJIB30BaHUS WH(POPMALIMOH-
HO-KOMMYHHUKAIIMOHHBIX TexHonorui (ganee — HUKT).

OO0yyaromuiicss CMOXKeT:

I[eJICHAPABJICHHO UCKATh M UCIIOJIb30BaTh NH(OPMAIIMOHHBIE PECYPCHI, HEOOXOIUMBIE JIIS
pelIeHrs y9eOHBIX U MPAKTHICCKUX 3a71a4, ¢ ToMoIbio cpeacts MKT;

BBIOUpATh, CTPOUTH U UCIIOIB30BATh a/IEKBATHYIO0 HHPOPMAIIIOHHYIO MOJIEIb AJIS Iepeaauu
CBOMX MBICICH CpelCTBaMM €CTECTBEHHBIX M (DOPMAIBHBIX S3bIKOB B COOTBETCTBUH C
YCIIOBUSIMU KOMMYHUKAIIHH;

BBIIETISATH MH(OPMALIMOHHBIN acHeKT 3a/ladM, ONEepUpOBaTh JAAHHBIMH, HCIIOJIb30BaTh MO-
JIeNIb PEILEHUS 3a]a4u;

UCIOJb30BaTh KOMIIBIOTEPHbIE TEXHOJIOTMU (BKJIIOYas BHIOOp aJEKBAaTHBIX 3ajaye
MHCTPYMEHTAJIBHBIX IPOrPaMMHO-ANIAPATHBIX CPEACTB M CEPBHUCOB) JJIsi pEIlEHUs
MH(GOPMALMOHHBIX U KOMMYHHMKAIIMOHHBIX YY€OHBIX 3aJad, B TOM YHCIIE: BBIUMCIIEHUE,
HanucaHue MMceM, COYMHEHHH, JOKIIaJ0B, pedepaToB, CO3JaHle MPE3EHTALUI U Ap.;
MCIOJIb30BaTh MH(POPMAIIHIO ¢ YIETOM STHUECKUX U PABOBBIX HOPM;

C03/1aBaTh MUH(POPMAILIMOHHBIE PECYPCHI PA3HOT'0 TUIA U 711 pa3HbIX ayAUTOPHIL, COOII0AaTh
MH(OPMALIMOHHYIO TUTUEHY U TIPaBUJIa MHPOPMAIIMOHHOM 0€3011acHOCTH.

IIpenmerHbiMu pe3ysibTaTamu 00yuenus ¢pusuke B 7-9 kjaccax siBJSIIOTCS:

(dhopMupOBaHHE TMPEACTABICHUH O 3aKOHOMEPHOM CBSI3M M TO3HABAEMOCTH SIBJICHHI
MPHUPOJIBI, 00 0OBEKTUBHOCTH HAYYHOT'O 3HAHUS; O CHCTEMOOOPa3yroIIel poiau PU3UKU IS
Pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA; HAYYHOTO MUPOBO33PEHHUS
KaKk pe3yibTaTa HM3y4eHUS OCHOB CTPOEHUS MaTepuud W (yHIaMEHTAIbHBIX 3aKOHOB
¢bu3uKy;

3HAHUS O MPUPOJIC BAXKHEHIINX (PU3MUECKUX SBJICHUN OKPYKAIOMIEro MUPa U MOHUMAaHHE
CMBICIIa (PU3NYECKUX 3aKOHOB, PACKPBIBAIOIINX CBSI3h M3YUCHHBIX SIBJICHUH;
(dbopMUpOBaHHE TEPBOHAYANBHBIX MPEICTABICHUNA O (U3MUECKON CYIIHOCTH SIBICHUI
MPUPOJIbI (MEXaHUYECKUX, TEIIOBBIX, AJIEKTPOMATHUTHBIX U KBAHTOBBIX), BUAAX MaTepUU
(BemiecTBO M MOJIE), IBUKEHUU KaK CIOCO0E CYyIIEeCTBOBAaHUS MaTepUU; YCBOEHHUE



OCHOBHBIX W€ MEXaHUKHU, ATOMHO-MOJIEKYJISPHOTO YYEHHS O CTPOCHUHU BEIIECTBA,
AJIEMEHTOB JJIEKTPOIMHAMUKH W KBAHTOBOH (DM3HKU; OBJIAJICHUE TIOHATUHHBIM aIllapaToM
Y CUMBOJIMYECKUM SI3bIKOM (PU3UKH;

® yMEHUS MOJIb30BATHCS METOIAaMHU HAYYHOTO UCCIIEIOBAHUS SBICHUHN TPUPOJIBI, TPOBOIUTH
HaOIOACHNS, TUIAHUPOBATh M BBHIMOJHATH SKCIEPUMEHTHI, 00padaTbiBaTh pPE3yNIbTaThl
U3MEpEeHUl, MPEeACTaBIATh Pe3yJbTaThl W3MEPEHUN C MOMOINbIO TalIHI, rpaduKoB U
dbopMyI, 0OHApPYKUBATh 3aBUCHMOCTH MEXAYy (U3HMUYECKUMHU BEIUYMHAMHU, OOBSICHATH
MOJIyYeHHBbIE pE3yJbTaThl U JellaTh BBIBOJBI, OLICHMBATh T'PAHULBI IOTPEIIHOCTEH
pe3yJIbTaTOB UBMEPEHUN;

® yMEHHS NPUMEHATh TEOPETUUECKHE 3HAHUS 10 (PU3UKE Ha MPAKTHKE, pemaTh GU3NYECKUe
3a/layy Ha IPUMEHEHUE MTOJIyYEHHBIX 3HAHUM;

® yYMCHWS U HABBIKH IPUMEHSTH TIOJy4YeHHBIC 3HAHUS JJI1 O0BSICHEHUS IPUHIIMIIOB JCHCTBUS
BOXHEHIINX TEXHUYECKUX YCTPOMCTB, (pabOThl) MallMH W MEXaHU3MOB, CPEICTB
NEPEIBIKEHUS] W CBSI3M, OBITOBBIX MPUOOPOB, MPOMBIIUICHHBIX TEXHOJIOTUYECKUX
MPOLIECCOB, pELICHUS MPAKTUYECKUX 3aJady MOBCEJIHEBHON JKWM3HM, oOOecreueHus
0€30MacHOCTH CBOEH JKM3HH, pPALMOHAIBHOTO MPHUPOJOIONB30BAaHUA M OXPAHBI
OKpY’KaroIlen CpeJibl; BIUSIHUS TEXHUYECKUX YCTPOICTB Ha OKPYKAIOIIYIO CPENY;

® 0OCO3HAHHUE BO3MOXKHBIX MPUYHUH TEXHOTEHHBIX M SKOJIOTHUECKUX KaTacTpod.

® O0CO3HaHHE HEOOXOJAMMOCTH TPUMEHEHHUS IOCTIDKEHHH (U3MKH M TEXHOJIOTHH IS
PaMoOHAIFHOTO IPUPOIONOIB30BAHNUS;

® OBJIQJICHUE OCHOBAaMH O€30IaCHOTO HCIIOJIb30BAaHUS €CTECTBEHHBIX W HMCKYCCTBEHHBIX
QJIEKTPUYECKUX ¥ MArHUTHBIX TIOJI€H, OSJEKTPOMAarHUTHBIX W 3BYKOBBIX BOJH,
€CTECTBEHHBIX U UCKYCCTBEHHBIX HOHU3UPYIOIINX U3Ty4eHHUH BO n30exkaHne UX BPEIHOTO
BO3/ICHCTBUS HA OKPYXKAIOIIYIO CPEy U OPTaHU3M UEIIOBEKa;

e (opmupoBaHue yOexaeHUS B 3aKOHOMEPHOMN CBSI3U U MO3HABAEMOCTH SIBJICHHUM TPUPOIBL,
B OOBEKTUBHOCTH HAY4YHOI'O 3HAHUS, B BBICOKOH IIEHHOCTH HAyKU B pa3BUTUU
MaTepUalbHON U TyXOBHOU KYJIbTYpHI JIFOICH;

® pa3BUTHE TEOPETUUYECKOTO MBIIUICHUSI Ha OCHOBE ()OPMUPOBAHUS YMEHUHN yCTaHABIUBATh
(bakThl, pa3nuyaTh MNPUYUHBI U CIEACTBHS, CTPOUTH MOJETU M BBIIBUTATh TUIIOTE3BI,
OTBICKMBAaTh W (OPMYIIHPOBATH JIOKA3aTEIbCTBA BBIABUHYTHIX THIIOTE3, BBIBOJWUTH W3
HKCHEPUMEHTAIbHBIX (PAKTOB U TEOPETHUECKUX MoJienell (pu3nuecKue 3aKoHbl;

® pa3BUTHE YMEHHs IJIAHUPOBATHh B MMOBCETHEBHOMN JKU3HU CBOM JICHCTBHS C MPUMEHEHHEM
MOJTYYECHHBIX 3HAHUH 3aKOHOB MEXAHHUKH, JIEKTPOJANHAMHKH, TEPMOIMHAMUKHA M TETIJIOBBIX
SIBJICHUM C 11€IbI0 COepexKEeHUs 3J0POBbS;

e (opMHpOBaHUE MPECTABICHUI O HEPAIIMOHATHLHOM HUCIIOJIB30BAHUH MPUPOTHBIX PECYPCOB
Y DHEPTHH, 3arpsi3HEHUN OKPY)KAIOIIEH Cpebl KaK CIIECTBHE HECOBEPIICHCTBA MAIIUH U
MEXaHU3MOB.

¢ KOMMYHHKATHBHBIE YMEHHUsS: JOKJIAIbIBATH O pE3yJbTaTax CBOEr0 HCCIIEOBAHUS,
Y4acTBOBaTh B JHCKYCCHM, KpaTKO M TOYHO OTBEYaThb Ha BOIPOCHI, HCIOJIB30BAThH
CIPABOYHYIO JIUTEPATYPY U APYrHe UCTOUHUKHU HHPOPMALIUH.

BbinycKHUK HAy4YHuTCS:

coOnroaaTh mpaBuiia 6€30MaCHOCTH U OXPaHbl Tpy/ia Mpu padboTe ¢ yueOHbIM U J1a00paTOPHBIM
000pynOBaHUEM;

MOHMMATh CMBICI OCHOBHBIX (PU3NYECKUX TEPMUHOB: PU3NYECKOE TeNO0, GUNUYECKOE SBICHHE,
¢u3nueckas BeIMUMHA, €IUHULBI U3MEPEHUS;

pacmo3HaBaTh MNPOOJIEMBI, KOTOPbIE MOXXHO PEHIUTh TPH TOMOIM (HU3UIECKUX METOJIOB;
aQHAJIM3UPOBATh OT/AEJbHBIE ATAlbl MPOBEACHUS UCCIECIOBAHUNA U UHTEPHPETUPOBATH PE3YNIbTATHI
HaOJIIOICHUI U OIBITOB;



CTaBUTH OIIBITHI 10 MCCIECJOBAHHUIO (PM3MUYCCKHUX SBICHUHM WM (U3UUECKUX CBOWCTB Ten Oe3
UCTOJIb30BAHUS MPSAMBIX W3MEPEHUH; mpu 3TOM (OpMYIHpPOBaTh IMpodiieMy/3anady y4yeOHOTro
HKCHEPUMEHTa; COOMpPATh YCTAaHOBKY W3 MPEIUIOKEHHOTO0 OOOPYAOBaHMS;, MPOBOAMTH OMBIT H
(bOpMyITHPOBATH BHIBOMBI.

[Tpumeuanwue. [1pu npoBeneHnn uccnen0Banus GU3NIECKUX SABICHUN H3MEPUTEIbHBIC PUOOPHI
UCIOJIb3YIOTCS JIMIIb KAaK JaTYUKU U3MEPEeHUs GU3NUYECKUX BEJIMYMH. 3aMUCH MOKAa3aHUN IPSAMBIX
M3MEPEHUH B 3TOM cilyyae He TpeOyeTcsl.

MMOHUMATh POJIb SIKCIIEPUMEHTA B TIOJyYEHUN HAYYHOH HHPOpMAIIHH;

MIPOBOJMTH MPSIMBIC U3MEPEHUS GU3UUECKUX BEIIMYMH: BPEMs, PACCTOSTHUE, Macca Tela, 00bheM,
CWJa, TeMIieparypa, aTMoc(hepHoe HaBJICHHWE, BIIAXXHOCTh BO3yXa, HANpPSDKEHUE, CHUJIa TOKa,
paauanuoHHBIA GOH (C UCIOIBL30BAHUEM JTO3UMETPA); TIPH 3TOM BBHIOMPATh ONMTHUMAIBLHBINA CIIOCO0
HW3MEPEHHS U UCITOIb30BaTh MIPOCTEUILNE METOIbI OLIEHKU MOTPEIHOCTEN N3MEPEHHUI.

[Tpumeuanue. JlrobOas ydeOHas mporpaMma JOJDKHA OO0ECIeYMBATh OBJAJICHHE MPSIMBIMU
HU3MCPCHHUAMU BCCX NCPCUNCIICHHBIX (1)I/I3I/I‘-ICCKI/IX BCJINYHH.

IPOBOJUTH MCCIIEOBAHUE 3aBUCHUMOCTEH (DM3NYECKHUX BEIMYHMH C HMCIIOJIB30BAHHEM MPSIMBIX
W3MEPEeHUI: TpU STOM KOHCTPYHUPOBATh YCTAaHOBKY, (UKCHpPOBATH pPE3yJbTAaThl IMOIYYEHHOU
3aBUCUMOCTH (PU3NYECKUX BEJIWYMH B BUJE TAOIUIl U TpadUKOB, JeaTh BbIBOJBI 10 pe3yJbTaTaM
HCCIIEA0BAHUS;

MIPOBOJNTHh KOCBEHHBIC W3MEPEHHS (PU3UYECKHX BEIWYMH: TPU BBHIMOJIHCHHA W3MEPCHHM
cOOMpaTh IKCICPUMEHTAILHYIO YCTAHOBKY, CICIyS TPEUIOKCHHOH WHCTPYKIIUU, BBIYUCISTH
3HAYEHUE BEIUYMHBI U aHAJIM3UPOBATH IMOJIYUEHHBIE PE3yJbTaThl C YUYETOM 3aJaHHOW TOYHOCTH
HU3MEpEHUI;

AHAIIM3UPOBATE CHUTYAllUM [MPAKTHUKO-OPUCHTUPOBAHHOI'O XapakKTEpa, Y3HABATb B HHUX
MPOABJICHUC NU3YUCHHBIX (I)I/ISI/ILICCKI/IX SIBIICHUI WK 3aKOHOMepHOCTeﬁ " IPUMCHATH UMCHOIIHUCCH
3HaHUA I UX O6T>5[CHCHI/I$I;

MOHMMATh MPUHIMIBI ACHCTBUS MAIUH, NPUOOPOB M TEXHUYECKUX YCTPOMCTB, YCIOBMS HX
0€30MacHOT0 MCI0JIb30BaHMs B TOBCEAHEBHOM XKHU3HH;

WCIIOJIB30BaTh TIPU  BBIMOJHEHUW YUYEOHBIX 3a/lad HAYYHO-TIONMYJSIPHYIO JIUTEpaTypy o
(bu3MUYECKUX SIBICHUSAX, CIIPABOYHbIE MaTepUabl, pecypchl IHTepHeT.

Bbll’[yCKHI/IK MOJTYYMT BO3MOKHOCTD HAYYUTBCH:

OCO3HAaBaTh [ICHHOCTh HAyYHBIX UCCIIEOBAHUMN, pOJIb (PM3UKH B PaCIIMPEHUN IIPEJICTaBICHUN 00
OKPY’KaroIlleM MHUPE U €€ BKJIAJl B YIIYUIICHUE Ka4eCTBA KU3HH;

HCIIOJIB30BaTh MPHUCMbI TOCTPOCHUA (I)I/I3I/I‘{CCKI/IX MOI[GJ'IGﬁ, IHoHuCKa H (I)OpMyJII/IPOBKI/I
A0Ka3aTCJIbCTB BBIABUHYTBIX THIIOTE3 H TCOPETUUYCCKHUX BBIBOJOB Ha OCHOBC OSMIIMPUYCCKH
YCTAHOBJICHHBIX q)aKTOB;

CpaBHMBAaThb TOYHOCTb H3MepeHUs (PU3MUECKHX BEJIUYMH IO BEJIUYMHE HUX OTHOCUTEIIbHOMN
MTOTPEIHOCTH MPH NMPOBEACHUY IIPSIMBIX U3MEPEHHU;



CaMOCTOSITENIHO MPOBOAUTH KOCBEHHBIC M3MEPEHUS W HCCIICIOBaHHUS (HU3HMYCCKUX BEIHYHH C
UCTIOJB30BAHUEM PA3IMYHBIX CIIOCOOOB M3MEpEeHUs (U3UUECKUX BEIHUYMH, BHIOMpATh CpEICTBa
U3MEPEHUs C Y4eToM HeOOXOAMMOH TOYHOCTH H3MEpeHHH, OOOCHOBBIBaTH BHIOOp cmocoba
U3MEpEeHHs, aJCKBATHOTO MIOCTABJICHHON 3a/iaue, IPOBOJUTH OLICHKY JOCTOBEPHOCTH HOIYyYCHHBIX
pe3yIbTaToB;

BOCTIPUHUMATH UH(POpMALIHIO (PU3HUYECKOTO CONEPIKAHUS B HAYUYHO-TIOMYIISIPHOM JIUTEPATYpE U
CpeICTBaX MacCOBOM HHQOpPMAIMKM, KPUTUYECKH OLIEHHWBATh MOJYUYEHHYIO HH(POpPMAIHIO,
aHaAJIM3HPYs ee collep KaHKe U JaHHbIe 00 HCTOUHHKE UH(OpMaIINH;

cOo3aaBaTb COOCTBEHHBIE TUCEMEHHEIC U YCTHBIC COOGL[IGHI/ISI (o) (1)I/ISI/I‘IGCKI/IX SABJICHUAX HAa OCHOBC
HCCKOJBbKHMX HCTOYHHUKOB I/IH(l)OpMaI_[I/II/I, COIIPOBOKAATh BBICTYIIJICHHC npeseHTauHeﬁ, YUUTbIBaA
0COOEHHOCTH aAyJAUTOPHUUN CBCPCTHUKOB.

MexaHnn4yeckue siBJICHUA
BbInyCKHUK Hay4YuTCH:

pacro3HaBaTh MEXaHUYECKHE SIBICHUS M OOBSICHITH Ha OCHOBE MMEIOIIUXCS 3HAHUN OCHOBHBIC
CBOMCTBA WJIM YCJIOBUS MPOTEKAHUS ITHX SBIICHUN: paBHOMEPHOE M HEPAaBHOMEPHOE ABMKECHHUE,
PaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSIMOIUHEIHOE ABUKEHHUE, OTHOCUTEIILHOCTh MEXaHUYECKOTO
JIBUKEHHSI, CBOOOJIHOE TMaJleHWEe TeJ, PAaBHOMEPHOE JBIDKEHHE IO OKPYKHOCTH, HHEpIus,
B3aMMOJICHCTBUE TN, PEaKTUBHOE JBI)KEHUE, TIepeladya JaBJICHUs TBEPIBIMU TEIAMU, KUIKOCTSIMU
W ra3zamu, atMoc(epHOe [HaBlieHWE, IUIABAHWE TEJ, PABHOBECHE TBEPABIX TEJI, HWMEIOIIUX
3aKpEIUICHHYIO OCh BpalICHHUs, KoJeOaTeIbHOe IBUKEHUE, PE30HAHC, BOTHOBOE IBM)KEHHUE (3BYK);

OIMMCbIBATH HM3YYCHHBIC CBOMCTBA TE€I U MEXAHHMYCCKHE SABJICHHA, HWCIIOJb3Ys (1)I/ISI/I‘ICCKI/IG
BCJIMYHHBIL: IIYTh, HEPCMCIICHUEC, CKOPOCTb, YCKOPCHUEC, IICPpHUOI O6paH_[eHI/IH, MaccCa T€Ja,
IINIOTHOCTh BC€IICCTBA, CHUJIa (CI/IJ'Ia TAKECTHU, CUJIa YIIPYIrOoCTH, CHJIa TpeHI/IH), AaBJICHUC, UMITYJIbC
TECJIa, KUHCTHYCCKAA OJHCPIrusA, NOTCHOHAJIbHAA JHEPIrUsa, MCXAaHUUCCKAs pa60Ta, MCXaHHUYCCKaA
MOIIHOCTBD, KHH IIpu COBCPIICHUN pa6OTH C UCNIOJIb30BAHUECM IIPOCTOTO MEXAaHNU3MaA, CUJIa TPCHUA,
aMIUIMTyda, NMepruoa U 4aCToTa KOJ'IG68.HPII>1, AJINHA BOJIHBI 1 CKOPOCTBH €€ PACHPOCTPAHCHUS; ITPU
OIMMMCAaHUUN MTPABHUJIBHO TPAKTOBATDH (1)H31/I‘-ICCKI/II7[ CMBICJT UCTTOJIB3YEMBIX BCIIMYUH, UX 0003HaUYCHHUS
U CAVHUIBI U3MCPCHUA, HAXOIUTH (bOpMYJ'II)I, CBA3BIBAIOIIUC JAHHYIO (bHSH‘ICCKyIO BCJINMYHHY C
APYTrUMH BCIIMYWMHAMU, BBIYUCIIATh 3HAYCHUC (1)I/I3I/I‘~I€CKOI\/JI BCJIIMYHHBI,

AHAIM3UPOBATH CBOWCTBA TEJl, MEXaHUYECKHE SBIICHUS M IMPOIIECCHI, MCIOIB3Ys (pU3UIecKue
3aKOHBI: 3aKOH COXPaHEHUS SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIIUIT CYMIEPIO3UIINH CHUIT
(maxoxnenue paBHonedcTByromen cuibl), |, |l u Il 3akonsr HproTOHa, 3akOH coxpaHEeHHS
UMITyJIbCa, 3akoH ['yka, 3akoH Ilackans, 3akoH ApXwMena; MPH TOM Pa3IUvaTh CIOBECHYIO
(hOpMYJIMPOBKY 3aKOHA M €70 MAaTEeMaTHICCKOE BEIPAKEHUE;

pa3jindyaTb OCHOBHBIC MNPHU3HAKU HU3YYCHHBIX (I)I/ISI/I‘-ICCKI/IX MOJEJIeH: MaTcepHrajibHasd TOUYKa,
HHCpLUaJIbHAasA CUCTEMA OTCYCTA,

pewmiath 3agadd, MCIOJB3Yys (U3MUECKHE 3aKOHbI (3aKOH COXPAHEHUS DSHEPruM, 3aKOH
BCEMUPHOIO TATOTeHUs, npuHuun cynepno3unuu cui, |, Il u Il 3akonsr HeroToHa, 3akoH
COXpaHEHUs UMITyJIbCa, 3aKoH I'yka, 3akoH [lackans, 3akoH Apxumena) u (OpMyIibl, CBSI3bIBAIOIINE
¢bu3nyeckue BeJIUYMHBI (ITyTh, CKOPOCTh, YCKOPEHHE, Macca Tella, INIOTHOCTh BEIECTBa, CHUIIA,



JaBJIeHUE, UMITYJIbC TeJla, KHHETUYECKask SHEPTrHsl, IOTEHIMAIbHAs YHEPT U, MEXaHWYecKas padoTa,
MexaHudeckas MomHoctb, KITJ[ mpocroro Mexanusma, cuiia TpEHUS! CKOJIbXKEHHs, Ko3dduiment
TPEHMsI, aMIUIMTYZAa, IEepUOJ M YacToTa KojeOaHuM, [AJMHa BOJHBI U CKOPOCTh €€
pacrpocTpaHeHMsI): Ha OCHOBE aHaJIM3a yCJIOBUS 3a/lauM 3allUChIBATh KPATKOE YCIOBHE, BBIIEIATh
¢bu3nyeckne BeJIMYMHBI, 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE AJIS €€ PELICHUs, IPOBOJUTH PACUETHI
Y OLIEHUBATh PEATbHOCTb MIOJYYECHHOTO 3HauUeHHs (PU3NYECKON BEJTMUNHBI.

BBIHyCKHI/IK MOJIYYMT BO3MOKHOCTDb HAYYUTHCA:

UCIIOJIb30BaTh 3HAHMS O MEXAHWYECKUX SIBIICHUSX B IMOBCEAHEBHOW KM3HH /IS 00CCIICUCHUS
0€30MacHOCTH MpU 0OpallleHuH ¢ MPUOOpPAMH M TEXHUYECKMMHU YCTPOMCTBAMH, JUISI COXPaHEHUs
3JI0pOBbS U COOJIIOJICHUSI HOPM SKOJIOTMYECKOTO MOBEACHUSI B OKPYXKAIOIIEH cpefie; MPUBOIUTH
MpUMEphl MPAKTUYECKOTO HCMOIb30BaHUS (DU3MUECKUX 3HAHUH O MEXaHUYECKHX SBIICHUSAX U
(bu3NUecKUX 3aKOHAaX; MPUMEPbl HCIOIb30BAaHUS BO30OHOBISIEMBIX HCTOYHUKOB DSHEPIUU;
AKOJIOTUYECKUX MOCIIEICTBUM UCCIEAOBAHUS KOCMUYECKOTO MPOCTPAHCTB;

pasnyaTth I'paHMLbl MIPUMEHUMOCTH (PU3MUYECKMX 3aKOHOB, IMOHMMATh BCEOOLIMI Xapakrep
(GyHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXPAHEHUS MEXaHMYECKOW 3HEpruH, 3aKOH COXPaHEHUs
UMIIYJIbCa, 3aKOH BCEMUPHOI'O TATOTEHUS) U OTPAHUYEHHOCTh MCIOJIb30BAaHUS YACTHBIX 3aKOHOB
(3axoH ['yka, Apxumena u 1p.);

HaxXoJUuThb aACKBATHYIO HpeﬂHOH(eHHOﬁ 3aJa4dc (bHSI/I‘IGCKYIO MOJCIIb, pa3pCIIaTb HpO6J’ICMy KaK
Ha OCHOBE UMEIOIUXCS 3HAHUM 110 MEXaHUKE C UCIIOIb30BaHUEM MAaTEMAaTHYECKOIO alirapara, Tak
" IIpHU IOMOIIX ME€TOA0B OLICHKH.

TeniioBble  siBJIEHHSA
BbBINyCKHUK HAYyYUTCH:

pacrio3HaBaTh TEIUIOBBIE SBJIEHUS M OOBACHATh Ha 0a3e HMEIOIIMXCS 3HAHUH OCHOBHBIE
CBOWCTBA MJIM YCIIOBHMSI NMPOTEKAHUS 3TUX SABICHUN: TUQQy3us, u3MeHeHue oObeMa Tell NpU
HarpeBaHuu (OXJIAXKIEHUM), OOJbIIas CKUMAEMOCTh ra30B, Majlas CXKUMAEMOCTh KHJIKOCTEH M
TBEPABIX TeN; TEIUIOBOE pPaBHOBECHE, UCHApEHUE, KOHJIEHCAIUs, IJIaBJI€HUE, KPHUCTaJUIM3alus,
KHMIIEHHE, BIAQXHOCTh BO3[yXa, pa3JIMYHbIE CIIOCOOBI Terionepenayn (TEmIonpoBOIHOCTb,
KOHBEKIIMSI, 3JIyUE€HHUE), arperaTHble COCTOSIHUSI BEILIECTBA, MOTJIOIIEHNE YHEPTUH MTPU UCTTapEHUHN
XKHUJKOCTU W BBbIIEJICHHE €€ IMPH KOHJEHCAIMM Mapa, 3aBUCUMOCTb TEMIIepaTypbl KHUIIEHHUS OT
JIaBJICHHS;

OTKCBIBATh U3yYCHHbIE CBOMCTBA TEJ U TEIUIOBBIE SIBICHUS, UCHOJb3Yys (PU3NYECKHE BEIUYHHBIL:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS DHEPrUs, TEMIIEpaTypa, YACJIbHas TEIJIOEMKOCTb BELIECTBA,
yJelbHas TelJIoTa IUIAaBJICHUs, YAeIbHas TeIUloTa NapooOpa3oBaHusl, yelbHas TEMI0Ta CrOpaHus
TOIUIMBA, KO3()PUIMEHT MOJIE3HOr0 ACUCTBUS TEIJIOBOTO JABUIaTelNsl; IPU OMHUCAHUU MPABUIBHO
TPaKTOBATh PUINYECKHUI CMBICI UCTIOIb3YEMbBIX BETUUHMH, UX 0003HAUEHUS U €IMHULIBI U3MEPEHMUS,
HaXOJIUTh (OPMYJIBL, CBS3bIBAIONIME JaHHYIO (U3MUYECKYIO0 BEJIMUYMHY C JAPYTUMHU BEIHMYHMHAMU,
BBIUUCIIATH 3HAU€HUE (PU3MUECKOI BETNYMHBL;

AHAJIN3UPOBATH CBOMCTBA TCJI, TCIJIOBBIC SABJICHHUA W IIPOLUECCHI, HCIIOJIb3ysA OCHOBHBLIC
IMOJIOKCHHU AaTOMHO-MOJICKYJIAPHOI'O YYCHUS O CTPOCHNH BEIICCTBA U 3aKOH COXPAaHCHUA SHEPIUH;



pa3ianyaTh OCHOBHBIE MTPU3HAKU M3YUYEHHBIX (DU3MUYECKUX MOJIENIeH CTPOCHHS ra30B, )KUIKOCTEH
Y TBEPJBIX TEIL;

IIPUBOAUTE IPHUMEPHEI IMPAKTUYCCKOrO HCIIOJIB30BaHUA (1)I/ISI/I‘ICCKI/IX 3HAaHUM O TEIIOBBIX
SIBJICHUSAX

pemath 3a/1a4M, UCTOJIb3ys 3aKOH COXPAaHEHHS HEPTrUH B TEIUIOBBIX IpOIEccax M (OPMYIIbI,
CBSI3bIBAIOIME (DU3MYECKHE BEJIWYMHBI (KOJMYECTBO TEIUIOTHI, TEMIeparypa, YyAeldbHas
TEIUIOEMKOCTh BEILECTBA, yJeJIbHAs TEIJIoTa IUIABJICHM, yJelIbHas TelsoTa MapooOpa3oBaHus,
yllenbHas TeI10Ta CropaHusl TOIUIMBA, KO3()(GUIMEHT OJIe3HOro ASHCTBUS TEIUIOBOIO JBUraTeNs):
Ha OCHOBE aHajM3a YCJIOBHMs 3a/laud 3alUChIBaThb KPAaTKOE YCJIOBUE, BBLACIATH (hU3MUECKHE
BEJIMYMHBI, 3aKOHBI ¥ (HOPMYJIbl, HEOOXOJUMBIE JUIs €€ PELICHMs], IPOBOAUTH PACUeThl U OLIEHUBATh
PeaIbHOCTh MOJIYYEHHOTO 3HAYEeHUS (PU3UUECKOM BEIMYUHBL.

BBIHyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYUUTHLCH

UCIIONIb30BAaTh 3HAHUS O TEIUIOBBIX SIBIICHUSX B IOBCEAHEBHOW KH3HU HJsl OOecreueHus
0€30MacHOCTH MpU 00palleHud ¢ MPUOOpPaMHU M TEXHUYECKUMHU yCTPOWCTBAMU, Ui COXPAaHEHUS
3I0pOBbS M COOIIOJICHUSI HOPM JKOJIOTUYECKOTO MOBEACHHSI B OKPY)KAIOIIEH cpeie; MPUBOIUTH
MIPUMEPHI IKOJIOTUYECKUX TOCTEACTBUN pabOThI ABUTaTeNei BHYTPEHHETO CrOPaHHUsl, TEILIOBBIX U
TUIPOIIICKTPOCTAHLIUM;

pasiiniatb IrpaHuibl IIPUMCHUMOCTHU (I)I/ISI/I‘ICCKI/IX 3daKOHOB, IIOHHMMATb BCCO6H_II/II71 XapaKTep
q)YHI[aMCHTaJ'IbHBIX (I)I/ISI/I‘IGCKI/IX 3aKOHOB (SaKOH COXpAaHCHUA DHCPTHUH B TCILJIOBBIX HpOI.[@CC&X) u
OI'paHUYCHHOCTD HCII0Jb30BaHUS YaCTHBIX 3dKOHOB,

HaxXoJUuThb aACKBATHYIO HpeﬂHO)KeHHOﬁ 3aJa4dc (bHSI/I‘IeCKYIO MOJCJIb, pa3peuiaTb HpO6JI€My KaK
Ha OCHOBC HMCIOIIUXCA 3HAaHWH O TEIJIOBBIX SABJICHHUAX C HKCIIOJIF30BAaHUEM MaTeMaTHYECKOI'O
alrrapara, Tak 1 Ipyu noMoImu METOA0OB OLICHKHU.

DJIeKTPpHYeCKHe H MATHUTHBIE SIBJICHUS
BbInyCKHUK HAYYUTCS:

pacro3HaBaTh 3JEKTPOMArHUTHBIE SIBJIEHUS M OOBSACHATHP HAa OCHOBE HMMEIOIIMXCS 3HAHUM
OCHOBHBIE CBOMCTBA WM YCIOBUS IIPOTEKAHUS YTUX ABJICHUI: DJIEKTpU3ALUs TEJI, B3aUMOJIECUCTBUE
3aps/ioB, OJEKTPUYECKUH TOK W ero JeilctBus (TEIUIOBOE, XMMHYECKOE, MAarHuTHOE),
B3aUMOJICMCTBUE MAarHUTOB, JJEKTPOMAarHUTHas WHAYKIMS, JEUCTBUE MAarHUTHOIO IIOJS Ha
IIPOBOJIHHK C TOKOM M Ha JBHKYILYIOCS 3apsSOKEHHYIO YaCTHILY, EUCTBUE SJIEKTPUYECKOTO MOJIS Ha
3apsUKCHHYIO 4acTHIly, JJIEKTPOMATHHUTHBIE BOJIHBI, IPSMOJIMHENHOE pacnpoCTpaHEHUE CBETa,
OTpa)KCHHE U MPEJIOMIICHUE CBETA, TUCIIEPCHS CBETA.

COCTABJISITh CXEMBbI JIEKTPUUECKHUX LENEH C MOCIIeI0BATEIbHBIM U NapaJIJIEIbHBIM COCTUHEHUEM
AJIEMEHTOB, pa3Ninyasi yCIOBHBIE 0003HAYECHHUSI DJIEMEHTOB AJICKTPUUECKUX IIeTel (MCTOUYHUK TOKa,
KJIIOY, PE3UCTOP, PEOCTAT, JaMIIOYKa, aMIIepMETP, BOJILTMETD).

UCIIOJIB30BaTh ONTHYECKUE CXEMbI I TOCTPOCHHUS HM300paKCHUH B IUIOCKOM 3€pKalie U
coOuparoleit JuH3e.



OIMHUCBIBATh U3YUYCHHBIC CBOMCTBA TENI U SJICKTPOMArduTHBIC ABJICHHA, UCIIOJIB3Ys (I)I/I3I/ILI€CKI/IG
BCIIMYHHBI: BHCKTpI/I‘-IGCKI/Iﬁ 3apsan, CHJla TOKa, JJICKTPUYCCKOC HAINPSXKCHUC, SJICKTPUUCCKOC
COIMPOTUBJICHUE, YACIIBHOC

COIMPOTUBJICHHUEC BCIICCTBA, pa60Ta SJICKTPHUYCCKOTI'O I10JId, MOIIIHOCTb TOKA, q)OKyCHOC PacCTosAHUC
H OIITUYCCKAA CHJia JIMH3bI, CKOPOCTH SJICKTPOMAarduTHBIX BOJIH, JJIMHA BOJHBI K 4aCTOTa CBETAa; IIpU
OIIMCAaHUH BEPHO TPAKTOBAThH (bl/ISI/ILIeCKI/Iﬁ CMBICJI HCIOJB3YEMBIX BCIWYHH, HUX 0003HaYeHUS U
CAWMHUIBI U3MCPCHUS, HAXOIUTH (bOpMy.]'IBI, CBA3bIBAIOIIMUEC JTAHHYIO (bmnqecxy}o BCIIMYHUHY C
APYTruMH BEIIMYUMHAMMU.

aHAJIM3UPOBATh CBOMCTBA TEJ, OJJICKTPOMATHUTHBIC SBJICHHS W MPOIECCHI, HCHOIB3YS
(bu3nuecKre 3aKOHBI: 3aKOH COXPAHEHUSI JIEKTPUUYECKOro 3apsaa, 3akoH OMa Jjs ydJacTka LIeru,
3akoH J[[xoyns-JIeHia, 3aKoH MPsIMOJIMHEMHOTO PaclpOCTPAaHEHUsI CBETa, 3aKOH OTPAKEHHUSI CBETa,
3aKOH NPEJIOMJICHUS CBETa; IPU 3TOM pas3uyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHa U €ro
MaTeMaTHYeCKOE BhIPaKEHUE.

IMpHUBOJAUTD IIPpUMCEPLbI MMPAaKTHUYICCKOI'o HCIIOJIB30BaHUA (I)I/I?»I/I‘IGCKI/IX 3HaHHI 0
QJICKTPOMAriuTHLIX ABJICHHAX

pemaTh 3aauu, UCIOIb3Ys (U3nYecKre 3aKOoHbI (3akoH OMa 1JIs y4acTKa [enu, 3akoH Jxoyis-
Jlenma, 3aKOH MPSMOJIMHEHHOTO PACHpPOCTPAHEHHUs CBETa, 3aKOH OTPaXEHHsl CBETa, 3aKOH
MpenoMIIeHUsT cBeTa) W (QopMmynbl, CBA3BIBalOIIME (PU3MYECKHE BEIMYMHBI (cHlia TOKa,
ANEKTPUYECKOE HANpSIKEHUE, DSJIEKTPUUYECKOE CONPOTHUBIIEHUE, YIEIbHOE COINpPOTUBIICHHE
BEIIECTBA, paboTa IMEKTPUIECKOTO TOJIS, MOUTHOCTh TOKA, (POKYCHOE PAcCTOSHHE W ONTHYECKast
CHWJIA JIMH3BI, CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, [UTHHA BOJHBI M YaCTOTa CBETa, (DOPMYIIBI pacuyera
ANEKTPUYECKOTO CONPOTHUBIIEHUS NPU TIOCIENOBAaTEIbHOM U NapaluieIbHOM COEJUHEHHUU
MIPOBOJHHUKOB): HAa OCHOBE aHajM3a YCJIOBUS 3aJaud 3alHChIBaTh KPAaTKOE YCIOBUE, BBLICISATH
(bu3nyecKre BeTHMUNHBI, 3aKOHBI U (POPMYIIBI, HEOOXOUMBIE AJIs €€ PEIICHHUS], TPOBOJAUTH PaCUeThI
Y OLIGHWBATh PEAbHOCTh MOTYYEHHOTO 3HaYeHHsI (PU3HUECKON BEIUNYNHBI.

Bl)ll'lyCKHl/IK MOJIYYMT BO3MOKHOCTDb HAYYUTHLCA:

UCMOJIb30BaTh 3HaHMA OO0 HIEKTPOMArHUTHBIX SBJICHUSAX B IIOBCEJHEBHOM JKU3HU IS
obecrieyeHrs: 0€30MacCHOCTU MpHU 0OpallleHNH ¢ MpUOopaMHu U TEXHUYECKUMHU YCTPOUCTBaMHU, IS
COXPAHEHHUS 3/10pOBbsl U COOJIIOJIEHUSI HOPM HKOJIOTUYECKOTO TIOBEJIEHUSI B OKpYXKAlolIel cpee;
MPUBOJIUTH MPUMEPDI BIUSIHUS 3JIEKTPOMArHUTHBIX U3IY4EHUH Ha )KUBbIE OPTaHU3MBbI;

pa3iauyaTh TPAHUIBl MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TMOHHUMATh BCEOOMIMI XapakTep
(GyHIIaMEHTAIbHBIX 3aKOHOB (3aKOH COXPAHEHUS SJEKTPUUECKOTO 3apsia) M OrpaHUYCHHOCTh
WCIIOIB30BaHUSI YACTHBIX 3aKOHOB (3akoH OMa Jij1sl yuacTka 1en#, 3akoH Jxoyns-Jlenna u ap.);

HCIIOJIb30BaTh TPUEMBl TOCTPOEHUS (QU3MYECKUX MoOJenel, Moucka u (OpMyIUPOBKU
JIOKa3aTelIbCTB BBIJBUHYTBIX THUIIOTE€3 U TEOPETUYECKUX BBIBOJOB HA OCHOBE OSMIIMPUYECKU
YCTAHOBJICHHBIX (DaKTOB;

HaXOJUTh aJIEKBATHYIO IIPEUIOKEHHON 3aaue (PU3NUECKYI0 MOJIENb, pa3peliaTh NpooieMy Kak
HAa OCHOBE WMEKOIIUXCS 3HAHMM OO0 JJIEKTPOMATHUTHBIX SBIEHUSAX C HCIOJIb30BaHUEM
MaTeMaTUYeCKOro arnmapara, Tak 1 IMPU TTOMOIIHA METOJIOB OI[CHKH.



KBanrToBblie sBJeHHUSA
BhInyCKHUK HAYYHTCH:

paciio3HaBaTb KBAHTOBBIC ABJICHHUA U OOBSICHATL HAa OCHOBE NMCIOIINXCA 3HAaHUM OCHOBHEIC
CBOMCTBA HIIH yCJI0BUs HOPOTCKaHUA OTHUX SIBIICHUI: €CTECTBCHHAsA H HCKYCCTBCHHAA
PaanuO0aKTUBHOCTD, O.-, B- N Y-U3JIYUYCHUS, BOSBHUKHOBCHHUC JIMHEYaToro CIICKTpPa U3JIYUCHHUA aTOMaA,

OIKCHIBATh M3yYCHHBIC KBAHTOBBIC SIBJICHHS, HCIIOJIB3YS (PM3MUECKHE BEITMYMHBI: MAacCOBOE
YHCII0, 3apAJ0BOE YUCIIO, MEPUOJ MOJypaciana, dHeprus (OTOHOB; MPU ONMUCAHUM MPABUIHHO
TPaKTOBATh (PU3UUYECKHI CMBICI UCIOIB3YEMbIX BEJIMYMH, X 0003HAYEHUS U €IUHUIIBI U3MEPEHUS;
HaXOIUTh (OPMYIIBI, CBS3bIBAIONIME JIaHHYIO (U3MUYECKYIO BEJIMYMHY C APYTUMHU BEIMYUHAMH,
BBIYUCIIATH 3HAUCHUE (PU3MUECKOI BEIMYMHBL;

AHAJIM3UPOBATE KBAHTOBBLIC SBJICHUA, HCIIOJIb3Ys (1)I/ISI/I‘IGCKI/IG 3aKOHbBI W MOCTYJAThI: 3aKOH
COXPAHCHUS SHCPIrur, 3aKOH COXPAaHCHHA SJICKTPHUYCCKOIO 3apsaa, 3aKOH COXpPaHCHUA MAaCCOBOIO
qucia, 3aKOHOMCPHOCTH U3JIYYCHHS U IMOITIOMICHUA CBETA aTOMOM, IIPHU 9TOM PA3JIN4aTh CJIOBECHYIO
q)OpMy.]'II/IpOBKy 3daKOHa U €ro MaTCMaTU4YCCKOC BbIPAKCHUC,

pas3iind4aTb OCHOBHBIC ITPU3HAKU HHaHCTapHOﬁ MOACIN aToMa, HYKHOHHOﬁ MOACIN aTOMHOI'O
sazpa,

IPUBOAUTH IIPUMEPHI IPOSBICHUS B NPUPOAEC M IPAKTUYECKOIO  HCIOJIb30BAHUSA
PaguOAKTUBHOCTH, SAEPHBIX U TEPMOSAIACPHBIX PEAKIUH, CIIEKTPAJIbHOIO aHAJIU3A.

BbIlIyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYYUTHCA:

HCIIOJIb30BaTh IMOJIYYCHHBIC 3HAHUS B HOBCCHHGBHOﬁ JKHU3HU IIPpU 06paIJ_[CHI/II/I C an6opaMH u
TEXHUYCCKUMU YCTPOﬁCTBaMH (C‘leT‘lI/IK HOHU3UPYIOIINUX YaCTHLL, I[OSI/IMCTp), I COXpaHCHHA
3A0POBbA U CO6J'II-OI[GHI/ISI HOPM 3KOJIOTUYCCKOI'O IMOBCACHUS B Oprncanmeﬁ cpeac;

COOTHOCHUTDB SHEPIHIO CBA3U aTOMHBIX AACP C I[C(l)CKTOM MacCcChI;

MNPUBOAUTE IMPUMEPHI BJIUAHUA PAAUOAKTUBHBIX H3J'Iy‘leHHfI Ha KUBBIC OpPraHU3Mbl; IIOHUMATb
IIPUHIIHII JIeNCTBUSA AO3UMETPA U pa3JInvaTh YCIOBHA €T0 UCIIOJIb30BAHUA;

MOHMMATh 3KOJOTMYECKHE NpOoOJIeMbl, BO3HMKAIOUIME TPU HCIOJIB30BAHUM aTOMHBIX
JIEKTPOCTAHLIUHM, U MyTHU PELIeHUs 3THX MpoOjeM, NepCHeKTHBBl UCIOIb30BaHUs YIPABISIEMOTO
TEPMOSIIEPHOTO CUHTE3A.

DJIEeMEeHTBI aCTPOHOMHUH
BbInyCKHUK Hay4uTCH:

YKa3bIBATb Ha3BaAHUS ITJIAHCT ConHeyHOH CUCTCMBI, pa3JIndaTb OCHOBHBIC MPU3HAKU CYTOYHOT'O
BpalICHUA 3BC3IHOTO HeGa, JABHKCHUSA .HYHLI, COJ'IHI_Ia 1 IJIAHET OTHOCHUTCIIbHO 3BC3/;

IIOHUMATDB pa3Indnd MEXKIY FGHHOHGHTpH‘IeCKOﬁ u FeOHeHTpI/I‘ICCKOﬁ CUCTEMaMU MHpPa,

BI)IHyCKHl/IK MOJIYYMT BO3MOKHOCTb HAYYUTHCHA:



yKa3bIBaTh OOIIKE CBOMCTBA U OTJIMYMS IUTAHET 36MHOU TPYIIIBI M IJIAHET-TUTAHTOB; MAJIBIX TEJ
ConHeuHOH cUCTEeMBI U OOJIBIINX IJIAHET; MOJIB30BATHCS KApTOW 3BE3JHOr0 Heba Mpu HAOIIOACHUIX
3BE3IHOr0 HeDA;

pa3ianyaTh OCHOBHBIE XapaKTEPUCTUKU 3B€3] (pa3Mep, LBET, TEMIEpaTypa) COOTHOCUTH I[BET
3BE3/IbI C €€ TeMIIepaTypoH;

pas3iiniaTth TUIIOTE3LI O MIPOUCXOKIACHUN COIHEUHOM CUCTEMBI.

Conep:xxanue yueoHoro npeamera «®@u3uka» B 7-9 kiaaccax.
7 kaacc

(68 yacoB, 2 yaca B HEJIENIO)
. Beenenue (4 yaca)

[TpenmeT u MeToAb! PU3UKHU. DKCIEPUMEHTAIbHBIN METO/ U3Y4eHUsI TpUpoAbl. M3mepenue
¢usnueckux BeanuuH. [lorpemnocts nuamepenus. O6001eHIe pe3yIbTaTOB AKCIIEPUMEHTA.
Habntonenue npocteimx sSBIeHUI U IPOLIECCOB IPUPOABI C TOMOIILIO OPraHOB YyBCTB (3peHus,
cilyxa, ocsi3aHust). Mcronp3oBaHue NPOCTEHIINX U3MEPUTEIbHBIX TPUOOpOB. CxemaTHuecKoe
n300pakeHue ONbITOB. MeTo/ bl NOAy4YeHUs 3HaHUH B ¢u3uke. Pu3nka U TeXHUKA.

JlabGoparopHas pabora.
1.Ompenesnenue eHbl AeNECHUS H3MEPUTEIHLHOTO Mprbopa.
Il. IlepBoHavaibHBIE CBEIEHHS 0 CTPOeHHH BemecTBa. (5 4yacoB.)

['unoresa o qUCKpEeTHOM CTpOeHUH BelecTBa. Mosekyibl. HempepbIBHOCTh M XaOTUYHOCTD
IBUKeHHs yacTull BemecTBa. Juddysusa. bpoyHoBckoe nemxkenune. Monaenu rasa, sXHJIKOCTH U
TBepJOoro Tena. BzanMopeiicTBrue yacTui BeuiecTBa. B3auMHoe NpUTSHKEHNE U OTTAIKUBAHKE
MOJIEKYJI. TpH COCTOSIHMS BEUIECTBA.

JlabopaTopnas padora.
2.M3mepenne pa3MepoB MaJTbIX Tell.
I11. B3aumopneiicTBue TeJ. (21 yaca)

Mexanunueckoe aBuxkeHue. PaBHoMepHoe 1 He paBHOMEpHOE IBMKeHHE. CkopocTh. Pacuer mytu
Y BpeMmeHu JBrxkeHus. Tpaekropus. [Ipamonuneiinoe neuxenue. Bzaumoaeicreue ten. Muepuus.
Macca. I[InotHocTh. MI3MepeHne Macchl Tea Ha Becax. PacueT maccel U o0bema 1o ero
mwroTHOCTU. Cuna. Cusibl B IPUPOAE: TATOTEHUS, TSHKECTH, TPeHUs, ynpyroctu. 3akoH ['yka. Bec
Tena. CBsI3b MEXTY CUIION TSXKECTH U Maccou Tena. [{unamometp. CrnoxkeHue IByX Cull,
HaIpaBJIEHHBIX MO OJIHOM mpsiMoii. TpeHue. Ynpyras aepopmarius.

Jlnabopamopnwvie pabomot.
3.M3mepenne Macchl Tea Ha PhIYayKHBIX BECaX.
4. M3mepenue o0bema Tena.

5.0npeneneHye IIOTHOCTH TBEPAOTO BEIIECTBA.



6.I'panyrnpoBanue NpyXUHbI U U3MEPEHHUE CUJT TUHAMOMETPOM.
IV /laBiieHne TBepabIX TeJ, ;KHAKOCTEH U ra3oB. (23 yac)

Hasnenune. OnbiT Toppuyennu. bapomerp-anepouna. ATMocdepHoe JaBICHUE HA PA3ITUYHBIX
BbIcOTaxX. 3akoH Ilackansa. CriocoObl yBeIMUYEeHHS M YMEHbIIICHUs 1aBiieHus. [{aBnenue ra3a. Bec
Bo3ayxa. Bo3ayminas o6osmouka. M3mepenue atmocdepHoro nasienus. ManoMmerpsl. [TopuraeBoit
XKUAKOCTHBIN Hacoc. [lepenava naBieHus TBEpAbBIMU TellaMU, KUAKOCTIMHU, Tazamu. JleiicTBue

YKUJIKOCTH U T'a3a Ha MOTPYKEHHOE B HUX TeJo. Pacuer qaBieHus KUAKOCTH HA JHO U CTEHKU
cocyna. Coobmraromniue cocypl. Apxumenona cwia. [ uapasnuaeckuit npecc. [InaBanue Te.
[InaBanue cynoB. Bo3gyxormaBanue.

JlabGoparopHas pabora.
7.0npeneneHue BbITATIKMBAIOIIEH CUJIbI, IEMCTBYIONICH HA OTPY>KEHHOE B KHUJKOCTh TEJIO.

8.BrisicHenue YCJ'IOBI/Iﬁ IIJ1aBaHMA TCJIAa B XKMAKOCTH.

V. Padora u MouiHoCTh. JHeprusi. (13 yacos.)

Pa6ora. MomnocTs. Oneprust. Kunernueckas sneprus. [lorennuanbHast sHeprus. 3akoH
coxpaHeHusa mexanunuyeckoi snepruu. [Ipocteie Mmexanusmsl. KI1/] MexanuzmoB. Peryar.
PaBHoBecue cui Ha peryare. MomeHT cuibl. Peiuaru B TexHuke, ObITy ¥ ipupoe. [Ipumenenue
3aKOHA paBHOBeCHs pblyara K 6s10ky. PaBeHCTBO paOOT Npu UCIOIb30BAaHUH ITPOCTHIX
MEXaHU3MOB. «30JI0TO€ MTPaBUIIO» MEXAHUKHU.

JlabopaTopnas padora.

9. BolsicHeHUe yCIIOBUS paBHOBECHS pblYara.

10. Onpenenenue KIIJI mpu moaseme mo HaKJIOHHOM MIOCKOCTH.
VI. IloBTOpenue (2 1)

Ananu3 ommnooK, TOMYIEHHBIX B UTOTOBON KOHTPOJIbHOW padoTe.

8 kiacc
(68 gacos, 2 yaca B HEJIEJIO)
|. TensioBble siBeHUs (23 yacoB)

Baytpennss sueprus. TemnoBoe npmkenue. Temneparypa. Temnonepenada. HeoGpatumocTs
nporecca reronepenadn. CBs3b TEMIIEPATypPhl BEIIECTBA ¢ XAOTHYECKHUM JIBHOKEHUEM €T0
yactull. CriocoObl N3MEHEHUs BHyTpeHHel sHeprun. TemnonpoBoaHOCTh. KonMuecTBO TEMIO0THI.
VY nenbHas TeruioeMkocTh. KonBekuus. M3nyuenne. 3akoH COXpaHEHUs JHEPTUH B TEILIIOBBIX
nporeccax. [lnaBnenue u kpuctammzanus. Y jenpHast TeIUI0Ta riasieHusd. I paduk niasneHus u
otBepaeBanus. [IpeoOpa3oBanue sHEPriuy IPU U3MEHEHUSIX arperaTHOTO COCTOSTHHSI BEIIECTBA.
Hcnapenue u koHaeHcaus. Y AeabHast TeIuioTa napoodpa3zoBaHus U KoHeHcauu. PaboTa napa u
ra3a npu pacmupenuu. Kunenune xuakoctu. BnaxxHocTs Bo3nyxa. TennoBele JBUTaTENN.

DHeprus TOIINBA. Y IebHasl TEIJI0Ta CrOpaHusl.



Arperatasbie coctosiHus. [IpeoOpa3oBanue sHepruu B TeruoBbix asuratensx. KI1/1 temmosoro
JBUTATEJIS.

®dponTankHas labopaTopHas padboTa.

2.CpaBHEHHE KOJIMYECTB TEILJIOTHI IPY CMEILIMBAHUU BOJIbI Pa3HOM TEMIIEpaTyphl.
3.13mepenue yaenbHON TEINIOEMKOCTH TBEPJIOTO TeIa.
1. DnexTpuyeckue siBJeHHUS M JIEKTPOMarHuTHhIe siBJIeHus (27 4yaca)

DJeKTpu3anus Teil. DIeKTpUYeCKuil 3apsaa. BzanmoeiicTBre 3apsiaoB. [Ba Buaa 3JeKTpUuIECKOro
3apsana. JJUCKPETHOCTh 3JIEKTPUUYECKOTO 3apsiia. DIEKTPOH. 3aKOH COXPAHECHHUSI DIIEKTPUUECKOTO
3apsiga. DIeKTpudeckoe noje. Diekrpockorn. Ctpoenue atoMoB. OOBSICHEHHUE AIEKTPUICCKUX
sABJeHUN. [IpOBOAHUKH 1 HEITPOBOIHUKY JIEKTPUUYECTBA. JIEMCTBUE MIIEKTPUYECKOTO I0JIs Ha
AIEKTPUUECKUE 3apsJIbI.

ITocTostHHBIN AnekTprueckuil Tok. cTouHMKH 3nekTprueckoro Toka. Hocutenu cBo60AHBIX
ANEKTPUYECKUX 3apsI0B B METAJIAX, KUAKOCTAX U razax. DJIEKTpUUecKasl LIeTlb U €€ COCTaBHbIE
yactu. Cuna Toka. Enunune! cuibl Toka. Amnepmerp. 3mepenue cuiel Toka. Hanpsiokenue.
Enunuus! Hanpsokenust. BonbtMerp. M3mepenue HanpsikeHUst. 3aBUCUMOCTb CUJIBI TOKA OT
HaIpsKEHUS.

Conporusnenue. Enqunuiisl conporuiaeHus. 3akoH OMa 115 ydacTKa JIeKTPUYECKOH Lemu.
Pacuer conpoTuBieHus NpoBOIHUKOB. Y I€JIbHOE CONpoTUBIeHuE. IIpumepsl Ha pacuer
CONPOTUBIICHNUS ITPOBOJIHUKOB, CWJIBI TOKA U HanpskeHus. Peocratsl. [locnenoBarensHoe u
NapajuIeIbHOE COCIUHEHUE IPOBOIHUKOB. JI€HCTBUA JIEKTPUYECKOTO TOKA

3akon JIxxoyns-Jlenna. Pabota snexkTpruueckoro Toka. MOIHOCTh 3JIEKTPUYECKOTO TOKA.
Enunutiel paboTsl 2IEKTPHUECKOTO TOKA, MPUMEHSIeMbIe Ha TTpakTUKe. CYETUHK IIIEKTPUUECKOU
SHEPruu. DJIEKTpOHArpeBaTellbHbIe MPUOOPHI. PacueTr a1neKTposHepruu, NoTpedseMoit
ObITOBBIMU TpuOOpamu. HarpeBanue npoBOHUKOB 2JEKTPHUECKUM TOKOM. KOJIM4YecTBO TEMIOTHI,
BBIJIEJISIEMOE ITPOBOIHUKOM C TOKOM. Jlamna HakanuBanus. KopoTkoe 3aMbIkaHue.
[Ipenoxpanurenu. MarautHoe nojie. MarHuTHOE MoJie MPsMOro Toka. MarHUTHBIE JIMHUU.
MarsuTHO€ 1MoJjie KaTyIIKH ¢ TOKOM. DJEKTPOMArHuThl U UX TpuMeHeHus1. [loCTOssHHbIE MarHUTHI.
MarsuTHO€ MoJie TOCTOSIHHBIX MAarHUTOB. MarauTHoe nose 3emiu. JlelicTBie MarHuTHOTO TOJIs
Ha MIPOBOJIHUK C TOKOM. DJIEKTPUUECKUH JBUTATEIb.

@ponmanvusvle 1adopamopHvle padonibi.

4.COopka >NeKTpUYECKOM 1NN U U3MEPEHNE CUJIBl TOKA B €€ Pa3JIMYHBIX y4acTKaxX.
5.M3mepenne HanpsKeHNs Ha Pa3iInyHbIX yYaCcTKAX IEKTPUYECKON LIETIH.

6. PerynupoBanue cUiibl TOKa pEOCTaTOM.

7.113mepeHune conpoTUBIEHUS MPOBOIHUKA ITPU MOMOIIM aMIIEpMETpa U BOJIBTMETPA.
8.M3MepeHne MOIIHOCTH U paboThl TOKA B 3JIEKTPUUECKOH JIaMIIe.

9. COopKa 27IeKTPOMArHUTa U UCIIBITAHUE €T0 JICHCTBHSL.

10. I/I3y‘-ICHI/IC QJICKTPHUYICCKOI'0 ABUTaTCIIAA ITIOCTOAHHOTO TOKA (Ha MOI[eJ'II/I).



I11. CBeroBbie siBjieHus. (15 yacos)
Hctounnku cBera.

[IpsimonuHeitHOE pacnipocTpaHeHHEe, OTPaKEHHUE U IpesomiieHue ceeta. JIyd. 3akoH oTpaskeHus
csera. [lmockoe 3epkano. JIunza. Ontuueckas cuia 136l V300pakeHue qaBaeMoe JTMH30M.
N3mepenune GpokycHOro pacctosiHus coouparomeit auu3sl. Onrtudeckue npuodopsl. I'nas u 3penue.
Oukn.

Dponmanvusvle 1a00pamoprvle padbomal.
11.M3y4eHne 3aKOHOB OTpa)KEHUs CBETA
12.HaGnronenune sBIeHUs MPEIOMIICHUS CBETa
13.ITonyuenne n300pa>keHUsI MPU TTOMOIIH JIMH3BI.

IV. [loBTOpenue (3 4)

9 kiace
(102 gacos, 3 yaca B HeIEITIO)
I. 3akoHbl B3auMoaelicTBUS U ABHKeHHUs TeJl. (34 yacoB)

Marepuanbhas Touka. Tpaekropus. Ckopocts. [lepememienne. Cucrema orcuera. Onpenenenue
KOOPAMHATHI ABWXKYIIETO Tena. ['padukn 3aBUCIMOCTH KHHEMATUYECKUX BEJTMYUH OT BPEMEHH.
[IpsimonuHeitHOe paBHOYCKOpEHHOE JBUkKEHHE. CKOPOCTh PAaBHOYCKOPEHHOT'O JIBUYKEHUSI.
[lepemenienue npu paBHOYCKOPEHHOM JBMKEHUH. OnpeneneHne KOOpAuHaThl ABIKYILEro Tena.
I'paduku 3aBUCUMOCTH KHHEMATUYECKHUX BEJTMUYMH OT BpeMeHHU. Y ckopeHue. OTHOCUTENbHOCTh
MEXaHMUYECKOTO ABIKEHUA. MHeplnanbpHas cuctema OTcueTa.

IlepBeriit 3akon HetoToHa. Bropoii 3akoH Hetotona. Tpetunii 3akon Hetorona. CBoOoiHOE NajieHue
3akoH BcemupHoro tarorenus. KpusonuneliHoe nenxenue J[BukeHne 0 OKPYKHOCTH.
HckyccTBeHHble ciyTHUKY 3eMiu. PakeTsl. IMmynbe. 3aKOH COXpaHEeHUs uMnyiabca. PeakTuBHOE
nBUKeHHe. J[BIKeHUe Tesla OpOIIEHHOT0 BEpTUKAIBLHO BBEpX. /[BHKeHMe Tena OpOIIeHHOro Mo
YTJIOM K TOPU3OHTY. J[BMKEHHE Tesla OpOIIEHHOTO TOPU30HTAIBHO. Y CKOPEHHE CBOOOHOTO
najZieHust Ha 3emJie U IpyTuX MJIaHeTax.

@ponmanvusle 1abopamopHsle padonol.

1. UccnenoBanue paBHOYCKOPEHHOTO JIBIKEHUs 0€3 HauaabHOU CKOPOCTH.
2.M3mepeHne yCKOpeHusl CBOOOIHOTO MaICHUSI.

Il. Mexanuveckue KoJjie0anus u BOJIHbL. 3BYK. (15 yacoB)

Mexannueckue konebanus. Ammautyna. [lepuon, vacrora. CBoOoaHBIC KOJIECOAHUSI.
KonebartenbHble cicTeMbl. MasTHUK. 3aBUCHMOCTh TIEPUO/Ia U YaCTOTHI HUTSTHOTO MasiTHUKA OT
JuHbI HUTH. [IpeBpaliieHue SHepruu npu KoneOaTeIbHOM JIBIKEHUH. 3aTyXaroliue KoueOaHusl.



Brinyxnennsie konebanus. Mexanudeckue BoJHbI. J{muHa BoiHbL [IpogoapHbIe U TOnIepevHbIe
BOJIHBI. CKOPOCTh pacipocTpaHeHUs BOJIHBL. 3BYK. BbicoTa u TeMOp 3Byka. [ poMKOCTH 3ByKa/
Pacnipoctpanenue 3Byka. CkopocTb 3Byka. OTpakeHue 3Byka. Dxo. Pezonanc.

OponTanpHas 1abopaTopHas paboTa.

3.UccnenoBanue 3aBUCIMOCTH IEPUOJIa M YACTOTHI CBOOOIHBIX KOJIeOaHUH MaTeMaTHIECKOTO
MasTHHKA OT €ro JJIUHBI.

1. DnekTpoMarHuTHbIe siBjieHHs. (25 yaca)

JleiicTBrE MarHUTHOTO TOJIS HA AJIeKTpUdecKkue 3apsiabl. ['paduueckoe n3o0pakeHrne MarHUTHOTO
noJisi. HampasieHue Toka ¥ HarpaBieHUE €ro MarHUTHOTO noJisi. OOHapy)eHHe MarHUTHOTO T0JIst
II0 €0 ACUCTBUIO HA MIEKTPUUECKUM TOK. IIpaBuio neBoi pyku. MarHuTHBIN IOTOK.
DneKTpOMarHuTHas UHAYKLUA. SIBI€HNE 3JIeKTpOMarHUTHOM UHAYKUuU. [Tomyuenue
MIEPEMEHHOTO IEKTPUUECKOr0 TOKA.

OnexTpoMarautHoe nose. HeogHopoaHoe 1 HEOAHOPOAHOE 1oJ1€. B3auMOCBS3b 371€KTPUUECKOTr0
Y MarHUTHOTO MOJIEeH. DJIEKTPOMarHuTHbIE BOJHBL. CKOPOCTh paclpoCTpaHEHUs
AJEKTPOMAarHUTHBIX BOJIH. DJIEKTPOABUIaTeNb. DiIeKTporeHepaTop. CBET — 31eKTpOMarHuTHas
BOJIHA.

®dponTaNBHAs JTabopaTopHas padboTa.
4. I3y4eHue sSBJICHUS SJICKTPOMAarHUTHOW HHTYKIINH.
| V. Ctpoenune atoma u atromHoro siipa (19 yacos)

PaguoaxktuBHOCTB. Anlb(a-, 6eTTa- ¥ ramMmma-u3itydeHre. OnbIThl [0 pACCEMBAHUIO aJlb(a-yacTHII.
[Inanerapnas monens aroma. AToMHOe s1po. [IpoToHHO-HENTpOHHAs MOAEINb sapa. MeTosl
HaAOJIOACHUS M perucTpaliy 4acTull. PagroakTHBHbIE TpeBpallieHusl. DKCIIEPUMEHTAIbHbIE
MeTOoJIbl. 3apan sapa. MaccoBoe uncio aapa. SAnepHsle peakuuu. [lenenne u cuaTes aaep.
CoxpaHeHnue 3aps/1a 1 MAaCCOBOT'O YUCIIA IIPH SIIEPHBIX peakunsax. OTKpbITHE IPOTOHA U
HeHTpoHa. SnepHble CUIbl. DHEPrUs CBSA3M YaCTHUIL B SpE.

Oneprus cBa3u. ledekt macc. Beienenue sHepruu npu AejICHUU U CUHTE3E sep.
Hcnonb3oBanue suepHoit sHeprun. Jlosumerpus. Snepusiit peaktop. [IpeobpazoBanue
BHyTpeHHel 3Heprum A1ep B JIEKTPUUECKYIO SJHEPTHIO. ATOMHAs HEpreTuka. TepMosiaepHble
peakuuu. buonornyeckoe 1eUCTBUE paIUalliH.

®poHTanpHas JabopaTopHas padora.

5.13yuenue neneHus sapa aToma ypaHna no gororpaduu TpEeKoB.
6.13y4yeHne TpeKoB 3apsKEHHBIX YACTHI] 10 TOTOBBIM (oTOTrpadusiM.
V. Ctpoenue u 3Bojwouus Beesiennoii (5 yacon)

Cocras, ctpoenue u npoucxoxaeHue Coaneynoi cucreMsl. bomnbiue Tena CoHEYHON CUCTEMBI.
Mansie Tena Conneunoit cucreMbl. CTpoeHUe, U3lydeHue 1 3Botonus CoJIHIIA U 3BE3/I.
Crpoenue u 3Bomtonus BeeneHHoM.

V1. IloBTOopenue (4 4)



KanennapHo-temaTH4eckoe MiiaHupoBaHue 7 KJjace

Ne Jdara | Hdara Hcnoab3oBanue
Koua-Bo no no odopynoBanust
n/n Tema YacoB | miany | pakry nenrpa «Touka
pocTa
Pa3nen 1.BBenenne. 4
BBoansiit uncrpykrax no Th. 1 O3HakomiieHUE C

1 Yro nzydaet pusuka. Hexkoropsie U poBoi
(hbU3UYECKHE TEPMHUHBI. nabopaTopuen
Haluro1eHus 1 OTIBITHL.

2 YPpoxk ¢ ucnosib30BaHueM 1 JleMoHcTpanus
pecypcoB «Touka poctay. TEXHOJIOTHH
Ou3nyecKkue BEIUYUHBI. U3MEepeHus B IUP.
W3mepenue puznyeckux 1a0.
BeJIMYKMH. TOYHOCTH U
IIOIPEIIHOCTb U3MEPEHUM.

3 YPpox ¢ ucnoJib30BaHueM 1 Hudp. JIad. «Touka
pecypcoB «Touka pocray. pocta» (MeT. peK. C.
Jlabopamopnas paboma Ne 1 51) Jlunetika, eHTa
«OrmpeieneHue eHbl AeTICHUS MepHas,
MU3MEPUTEILHOTO Iprubopay. U3MEPHUTEIbHBIN

HWIMH]IP, TEPMOMETD,
JATYMK TEMIEPATypHI

4 Ou3uKa U TEXHUKA . 1
Paznen 2.1lepBonavajibHble 5
CBe/IeHHs 0 CTPOEHUH
BelllecTBA.

5 CrtpoeHnue BemiecTBa. MOJIEKyIbI. 1
Jlabopamopnas paboma Ne2
«OrmpeeneHue pa3mMepoB MallbIxX
TE»

6 YPpok ¢ ucnoab30BaHUEM 1 ®dpoHTanpHas
pecypcoB «Touka poctay. naboparopHas paboTa
JBmwxenue monekynt. duddysus. «Habmonenue

OpOYHOBCKOTO
JIBUKCHISI
Komnsrotep,
MUKPOCKOIT
OMOIOTHYECKUIA, Karljs
MOJIOKa,
pa30aBIECHHOTO BOJON

7 B3aumHOe npUTSKEHUE U 1
OTTaJKHWBAaHUE MOJIEKYJI.

8 ArperaTHbIe COCTOSIHHS 1
penecTBa. CBOMCTBA T'a30B,

KHUJIKOCTEH ¥ TBEPIIBIX TEI.
9 «[lepBoHaUATHHBIE CBEACHHUS O 1

CTPOCHUU BCUICCTBA. Pemenne
3aaa4

Paspen 3.B3aumopeiicteue TeJl.

21




10

MexaHn4eckoe JBHKEHUE.
PaBHOMEpHOE 1 HEpaBHOMEPHOE
JBUYKEHUE

11

Cxkopoctb. EquHuIBI CKOPOCTH.

12

Pacuér nytu u BpeMeHu
JBUYKCHUS.

13

WNuepuus.

14

BsaumogeiicTBue Tel.
CamocrosrenbHas paboTa 1o
Teme: «CKOpOCTh, yTh,
WHEPIIHS.

15

Macca tena. EquHuIiisl Macceol.
N3mepenune maccel Tena Ha Becax.

16

YPpokK ¢ UCII0JIb30BaHUEM
pecypcoB «Touka pocray.
Jlabopamopuas paboma Ne3
«M3MepeHune Macchl Tena Ha
PBIYAKHBIX, YICKTPOHHBIX BECAX»

Hudp. JIad. «Touka
pocTta» (MeT. peK. C.
51) Habop ten pa3Hoii
MacChl, IEKTPOHHBIC
BECBI

17

Jlabopamopuas paboma Ne4
«M3mepenne oobema TBEpI0TO
Temay.

18

IInotHOCTE.

19

YPpoxk ¢ ucnosib30BaHuEeM
pecypcoB «Touka pocray.
Jlabopamopnas paboma Ne5
«Omnpenenenue I0THOCTH
TBEPAOIO TENA.

Habop ten pazunoit
Macchl, MEH- 3ypKa,
AIIEKTPOHHBIE BECHI

20

Pacuér maccel 1 00bEMa TeIa O
€T0 INIOTHOCTH.

21

Pemenne 3agad mo Temam
«MexaHn4ecKoe IBHKECHUE,
«Maccay, «IlnmoTtHOCTB
BEILIECTBAY.

22

KonTtpouabHnas padora Nel
«MexaHn4ecKoe JIBMKEHHE.
Macca Tena, II0THOCTb
BEILIECTBAY

23

Cua. SIBnenne Tarorenus. Cuia
TspKecTH. Cuiia TSDKECTH Ha
npyrux miaaHerax. Gusnveckue
XapaKTEPUCTUKH TIJIAHET.

24

YPpokK ¢ ucnoab30BaHUEM
pecypcoB «Touka pocra». Cuna
ynpyroctu. 3akoH I'yka.

®poHTanbHas
nabopaTopHas paboTa B
nudp nad. «M3mepenue
3aBHCUMOCTH CHITBI
YIPYTOCTH OT
nepopmanuu




PYKUHBD).
O6opynoBanue:
[lItaTuB ¢ Kpemnexom,
Habop MPYKKH, HAOOP
rpy30B, JUHEHKA,
JTUHAMOMETD

25 | Bec Tena. CBa3b Mexay cuion
TSKECTH U MACCOM Tea.

26 | Ypok ¢ ucnojib30BaHHEM [Mudp. J1ab. «Touka
pecypcoB «Touka poctay. pocTta» (MeT. peK. c.
JluHamoMeTp. 55) JlunamomeTp ¢

[peIelIoM U3MEpPEHHs 5
Jlabopamopuas paboma Neb H, npyxuns!1 Ha
«['pagynpoBaHue MPYKUHBI U IUTAHILIETE, TPY3bI
M3MEPEHUE CUJI JHHAMOMETPOM maccoii mo 100 r

27 | YPOK ¢ HCII0/Ib30BAHHEM @ponTanbHas
pecypcoB «Touka poctay. nabopaTopHas paboTa B
CrnosxeHue IByX CHII uudp nabd. «[IpaBuna
HANPABJIEHHBIX MO OJHON IPSMOM. CIIOKEHUS CUID»
PaBHOnelicTBYIOIIAS CHJL. [IItatus, peryar,

JIMHEelKa, JIBa
OJINHAKOBBIX TPY3a, Ba
0J10Ka, HUTH
HEepacTsHKUMas,
JMHEWKa
U3MEpUTEIIbHAS,
JTUHAMOMETD

28 | YpOK ¢ HCII0JIb30BaHHEM ®dpoHTanpHas
pecypcoB «Touka pocray». Cuna nabopaTopHas paboTa
TpeHus. TpeHue Mmokos. Ne 1 «3yuenue

JBUKEHHS TeJa MPU
JIECTBUH CUJIBI
TPEHHSI»: IePEBSIHHBIHI
Opycok, Habop Trpy30B,
MEXaHHYECKask CKaMbs,
JTITHAMOMET]

29 | YpokK ¢ ucnob30BaHUEM Mudp. JIad. «Touka
pecypcoB «Touka poctay. poctay (MeT. pex. C.
JlabopaTtopHas pabota Ne7 56) JlepeBsiHHBII
«3mepeHune CUIbl TpeHus Opycok, Habop TPy30B,
CKOJIbKEHUSDY MEXaHHYEeCKasl CKaMbsl,

JITHAMOMET]

30 | Tpenue B mpupojie U TEXHUKE

KparkoBpemennas
KOHTPOJIbHas padora Ne2
«Cwuna. PaBHoseiicTByro1as




cusiay. J/IBuxkeHue u
B3aNMMOJICHCTBHE

Paznen 4. /laBiienue TBEpABIX
TeJ, JKHIKOCTEN 1 ra3os.

23

31

HaBnenne. EquHuiel naBieHus.

32

CriocoObl YMEHBIIICHHS 1
YBEJIMUYCHHUS TaBJICHUSL.
JlaboparopHas pabota Ne§
«3MepeHue 1aBieHus TBEPIOTO
TeJa Ha OTOPY»

33

JlaBneHue rasa.

34

YPpokK ¢ ucnoib30BaHueM
pecypcoB «Touka pocray.
[Tepenaua naBiieHUS KUIKOCTIMU
u razamu. 3akoH [lackans.

OpoHTaNbHAA
naboparopHas pabota
«3akoH [Tackans.
Onpenenenue
JTABJICHUST KUTKOCTH»
JaTtuuk naBieHus,
IITaTUB, pabouas
€MKOCTb, TPYOKa,
JIMHEMKa

35

JlaBieHue B KUAKOCTSIX U rasax.
KparkoBpemennasi
KOHTPOJIbHasA padora Ne3.
«/laBnenue. 3akoH [Tackans»

36

Pacuer JaBJICHHUA X XUJIKOCTHU Ha
AHO U CTCHKHU COoCyaa.

37

CooOmaromuecs cocyabl.

38

Bec Bo3nyxa. ATMochepHOe
JIaBIICHHE.

39

N3mepenue atMmocdepHOro
nasneHust. OnwiT Toppuyesuin.

40

bapomertp — anepou.
ATMocdepHoe 1aBieHne Ha
Pa3IMYHBIX BBICOTAX.

41

Pemenue 3agau «/laBneHue B
JKUIKOCTSIX U ra3ax»»

42

N3mepenue naBieHus.
Masnomertpsl. KpaTtkoBpeMenHas
KOHTpPoJIbHas padora Ne 4 o
TeMme «JlaBiaeHne B )KUAKOCTH U
raze»

43

ITopiHeBOM KUIKOCTHBIN HACOC.
I'mppaBnuueckuii mpecc.

44

JlelicTBHE KUAKOCTHU U rasza Ha
MOTPYKEHHOE B HUX TEJO.

45

3akoH Apxumena.

46

YPpok ¢ uCIOJIb30BaHUEM
pecypcoB «Touka pocray.
Jlabopamopuas paboma Ne9
«3mepenne BhITAIKMBAIOLLIEH
CUJIBD)

[Mudp. J1ab. «Touka
pocTa» (MeT. pekx. .
67) Aunamomerp,
IITaTUB
YHUBEPCaJbHBIM,




MEpHBIN HHJIUHAP
(MeH3ypka), rpy3
MAJTUHIPUYCCKUHN U3
CTaju, rpy3
MAJTUHIPAYCCKUHN U3
aJIOMHUHUCBOTIO CILIABa,
HUTH

47 | IInaBanue Tein. 1

48 | Pemenue 3axa4 1o temam : 1
«ApxHMeI0Ba cuiiay, «Y cI0BUs
IIJIABAHUS TEID».

49 | YPOK ¢ HCIOJIB30BAHUEM 1 udp. JIab. «Touka
pecypcoB «Touka pocray. pocTtay (MeT. pek. C.
Jlabopamopuas paboma Ne 10 68) Jluramomerp,
«M3ydeHue ycioBui IUIaBaHUs LITaTUB YHUBEP-
TeJla B )KUAKOCTI. CaJIbHBIN, MEPHBII

HUIMHIP (MEH3YpKa),
rpy3 HUINHIPUYECKHUI
U3 CIELUAIBHOTO
IUIACTUKA, HUTD,
IIOBapeHHas COJlb,
Hajoy4Ka Jjs
IepeMEeIINBaHUs

50 | IInaBanue cynos. 1
BosnyxomaBanue.

51 | Pemenue 3agay no remam: 1
«Apxumenosa cui.», «IliaBanue
Tem», «IlnaBanue cynos.

BosayxorutaBanue».

52 | KonrpoanHas paGora NeS Ha 1
TeMy: «JlaBiieHue TBEpABIX TE,

KHUJIKOCTEN U ra30B»

53 | «Hazewmue, nmoa Bomo# u B HEOEY 1
Paznen 5. PaboTa m1 MOIIHOCTD. 13
JHeprus.

54 Mexanunueckasi pabota. EnuHuIisr 1
paloThI.

55 | MomHocTs. EquHHIBI MOIITHOCTH. 1

56 | IIpocteie MexaHu3Mbl. Poryar. 1
PaBHOBecue cuil Ha ppIyare.

57 | MomeHT cuibl. 1

58 | YpoOk ¢ ucnosib30BaHueM 1 Mudp. J1ab. «Touka

pecypcoB «Touka pocra».
Prruaru B TexHuke, ObITY U

MIPUPO/IE.

Jlabopamopnas paboma Ne 11
«3yueHne ycioBUs paBHOBECHS
peIyaray.

pocTa» (MEeT. pex. C.
57) Peruar ¢
KPETUICHUSIMH TSI
Tpy30B, HAOOP TPY30B
no 100 r, amEamomeTp




59 | baoku. «3o050T0€E MMPABUIION ®poHTanpHas
MEXaHHUKH. nabopaTopHasi paboTa ¢
uudp n1ab. «3yyenue
MIOJIBFKHBIX U
HEMOJIBUKHBIX
6mokoB» [loaBMKHBIH
U HEIIOABHKHBIN
610kH, HaOOp TPY30B,
HUTh, TUHAMOMETD,
IITAaTUB, IMHEIHKa
60 | Llentp tsxectu. ¥Ycnoue
paBHOBecus Ten. JlaboparopHast
pabora Nel2 «OnpeneneHue
LIEHTPA TSHKECTHU TIOCKOU
I TuTacTUHBDY
61 | YPOK ¢ HCIIO/Ib30BAHHEM Hudp. J1ab. «Touxa
pecypcoB «Touka poctay. pocrta» (MeT. peK. C.
Koaddurment nonesnoro 57) llltarus,
NENCTBUS MEXaHU3MOB. MeXaHUYEeCKasl CKaMbs,
OpYCOK C KPIOYKOM,
Jlabopamopuas paboma Nel3 nuHelKa, Habop
«Onpenenenue KIIJ npu Ipy30B, TUHAMOMETP
MobEMe Teja M0 HAKIOHHOM
IJIOCKOCTH
62 | Pemenne 3anau no reme «Pabora,
MoutHocTh, KIT/[ mpocThix
MEXaHU3MOB.
63 | OHeprusa. Kunetnueckas n
MOTEHIIMAaIbHAas SHEPTUsl.
64 | IIpeBpamenue onHoro Buaa
MEXaHUYECKOW SHEPTUHU B JPYTOM.
Pemenue 3amaua mo reme «Pabora,
MOIIIHOCTb, SHEPTUS»
65 | KonTpoabnas padora Ne6 o
teme «PaboTa, MOIIHOCTB,
DHEPTU»
66 | Pabora n MomHoCTE. DHEprus.
Pemenue 3anaq u3 kypca pusuku
7 Kyacca
67 | Urorosas koHTpoibHAsA paboTa
(POMEKYTOUYHAS ATTECTAIIHS )
68 | O6ob6menue. dusnka u MUp B

KOTOPOM MBI )KNBEM




KaneHpapHo-TemaTtuyecKkoe naaHMpoBaHue 8 Knacc.

Ne Kon-so | fata | [ata Hcnoab3oBanue
Tema yacos no no odopynoBaHus
n/n nnany | dpakry nenrpa «Touka
pocTay
Pa3nen 1. TEIIJIOBBIE 23
ABJEHUSA
1 BBoHBIN HHCTPYKTaX 11O 1 ObopynoBanue:
oxpase Tpyzna. TemnoBoe JlaboparopHubrit
nBuxkenue. Temmneparypa. TEPMOMETP, TATUUK
BuyTpenHnss sHeprusi. TEMIEPATYPhI
2 Croco0bl U3MEHEHUS 1 JdemoHcTpauus
BHYTPEHHEHN YHEPTUH. «M3meHeHue
BHYTpPEHHEH
SHEPTUU TeJa IpU
TPEHHUHU U yJape»:
JATYUK
TEMIIEPaTyphI, 1BE
JIOCKH, JIBE
CBUHIIOBBIC
TJIACTHUHKH,
MOJIOTOK
3 1 JdeMoHcTpanus
«Ilormomenne
CBETOBOM DHEPTUN»:
Bunel Terionepenayn. /Ba Jariuia
TEeMIIepaTyphl,
JIaMIIa, JJUCT Oesoi
u yépHoi Oymary,
CKOTY
4 | Koau4ecTBO TEIUIOTHI. 1
Enunune! konnyecTsa
TETUTOTHI.
5 | YaenbHas TEIIOEMKOCTh 1
BELIECTBA.
6 | Pacuer konnuecTBa TEMIOTHI, 1
HE00XO0IMMOTr0 ISl HATPEBAHUS
TeJa WIH BBIIEISEMOTO UM IIPU
OXJIAXKACHUH.
7 1 JlaTank
TEeMIIepaTyphl,
JlaGoparopHas pabotalNel TepMOMETD,
" KaJIOPUMETD,
CpaBHEHHE KOJIUYECTB >
MEPHBIN IHIUHIP
TETUTOTHI TIPH CMEIICHUH BOJIbI
pa3Hoil TeMiiepatypbl’ (MensypKa),
nabopaTopHbIe
CTaKaHbl, TOpsSYas U
X0JI0/IHasl BOJIa
8 | JJaboparopHas pabota Ne 2 1 Jatuuk
«M3MepeHne yaenbHou TEeMIIepaTypHl,
TEIJIOEMKOCTH TBEPJIOTO TEJIay TEPMOMETD,




KaJIOPUMETD,
ropsiuasi U XoJoHast
BOJIa, MEPHBIN
UUATUHAD, TPY3
MUTUHAPUYECKHUH C
KPIOYKOM, HUTb,
AJIEKTPOHHBIE BECHI

9 | OHeprus TomMBa. Y AeibHas
TEIJIOTa CTOPAaHUSI TBEPIOTO
Tena.

10 | 3aKOH COXpaHECHMs U
IIPEBPALICHNS] SHEPTUU B
MEXaHUYECKUX U TEIJIOBBIX
IpoLeCcCax.

11 | Pemenwne 3amad mo teme
«TennoBeie sIBICHUS»

12 | KonTponpHas pabora Nel
"TenaoBbie ABICHUS

13 | ArperaTtHsle COCTOSIHUSA
Beulecta. [InaBnenue u
OTBEPJICBAHMUE.

14 DpoHTAIBHAA

JabopaTopHas
padora Ne 1.
«Onpenenenue
yEJIbHON TEII0ThI
IUIABJICHUS JIbAY:
JTATYUK
TEMIIEPATYpBI,
KaJIOPUMETP, COCY]L
I'paduk nnaBneHus u C TAOILKM JIbJIOM,
OTBEpACBaHUS COCyZ ¢ BOJIOH,
KPUCTAJUIMYECKUX TEJL. JJIEKTPOHHBIE BECHI.
®poHTanbHas
VY aenpHas TEIIIOTA IUIABJICHUS. nabopatopHas
pabota Ne 2.
«O06pa3oBaHue
KPHUCTAJIJIOBY!
MHUKPOCKOTI,
npoodupka c
HaCBIIEHHBIM
pacTBOpOM
JIBYXPOMOBOKHCIIOTO
aMMOHUS,

15 | Pemenue 3agau."lInaBnenue
TeJl U KpucTaum3anus"

16 | Hcnapenue. HacbiieHHsli u JleMoHcTpanus
HEHACBIIICHHBIN TTap. «Hcnapenune
Konpgencauus. [lornomenue CIUpTa»: JaTYUK
SHEPrUM NPU UCTIAPEHUN TEMIIEPATYPHI,

KHUOKOCTU U BBIACICHUC e€ npu
KOHACHCAIIUU T1apa.

npoOupka, JINCTOYKU




Oymaru, pe3suHKH,
pasHbIe CIIUPTHI

17

Kuneunune. Y nensHas Temiora
napooOpa3zoBaHus U
KOHJIEHCAIIUH.

JdemoncTpauus
«3yuenue
Iporecca KUIEeHUs
BOJbD): JaTYUK
TEeMIIepaTyphl,
LITaTUB
YHUBEPCAJIbHBIM,
K0s10a CTeKJIsIHHAS,
CIUPTOBKA,
IIOBapEHHAas COJIb

18

BnaxxnocTs Bo3myxa. CiocoOsI
onpeieIeHUs BIAXKHOCTH
Bo3ayxa. JlabopaTopHas pabora
Ne3 "N3mepeHue BIaKHOCTH
BO3myxa'.

Jatauk
TeMIepaTypsbl,
TEPMOMETP, MapJis,
COCyJ1 C BOJIOU

19

Pemenwue 3anay (Ha pacuer
KOJIM4YeCTBa TEIIOTHI IIPU
U3MEHEHUU

arperaTHOTO COCTOSIHHS
BEILIECTBA).

20

Pabora raza u napa npu
pacuipenuu. J[Burarens
BHYTPCHHETO CTOpPaHUsL.

21

[Taposas Typouna. KII/]
TCIUIOBOI'O JBUTATEIA..
TertoBeIe IBUTATEITH.

22

TermioBble MAIITWUHEL.
N3menenue arperaTHeix
COCTOSIHUHM BeleCcTBa.

23

KonTponbnas padora Ne2
"N3MeHeHne arperaTHbIx
COCTOSIHU BelllecTBa. .

Pasznea 2.
SJEKTPUUYECKUE
SABJIEHUA

27

24

OnexTpusanus Tel npu
COIIPUKOCHOBEHHUH. J[Ba pona
3apsa0B. BzaumoencTeue
3apSKEHHBIX TeJl. DIEKTPOCKOI

25

DIIEKTPUYECKOE TOJIE.
[IpoBoaHUKH,
MTOJTYITPOBOTHUKH 1
HEMPOBOJIHUKH HJIEKTPUUECTBA.




26 | JemuMOCTh 3JIEKTPUYECKOTO
3apsga. DnekTpoH. CtpoeHue
aToma.

27 | OObsicHEeHHE ANEKTPUUECKUX
SIBJIEHUM.

28 | DNEKTpUYECKUN TOK.

W cTouHMKH 3JIEKTPUYECKOTO
TOKA.

KontponbHas padota Ne3
(xpaTkoBpeM.) "DieKTpu3anus
ten. CtpoeHue atoma'.

29 | DnekTpuueckas Lenb u eé
COCTABHBIE YaCTH.

DJIEKTPUUYECKUHN TOK B
MeTaJuIaXx.

30 | JeWcTBuUsA IIEKTPUYECKOTO
Toka. HanpaBiienue
ANEKTPUYECKOTO TOKA.

31 | Cuibl Toka. EnuHume! cumisl JaTuuk Toka,
Toka. Amnepmerp. M3mepenune amIepMerp
CWJIBI TOKA. JBYXIPEIEIbHBIM,

MCTOYHUK UTAHUS,
JlaboparopHas pabora Ne4 KOMIUIEKT
"COopKa IEKTPUIECKOM 1IeTIH. MIPOBO/JIOB,
N3mepenue cuiibl TOKa B €€ PE3UCTOPBI, KITFOU
pa3IMYHBIX ydacTKax'.

32 | DuexkTpuYecKoe HapsHKEHHE. JlaTunk
Enununel HanpskeHus. HaIpPSDKEHUS,
Bonbsr™merp. 3mepenne BOJIETMETDP
HanpsbkeHus. JlaboparopHast JIBYXIIPEEIbHBIMN,
paborta Ne5 "Uzmepenue HMCTOYHMK NTUTAHUSA,
HaIpsKEHUs Ha Pa3IN4HbIX KOMILJIEKT
y4acTKax 3JEeKTPUIECKON IIPOBOJIOB,
nenu'. PE3UCTOPBI, KII0Y

33 JleMoHcTpanus

«HccnenoBanue
3aBHCHUMOCTH CHJIBI
3aBUCUMOCTb CHJIBI TOKA OT
TOKa B IIPOBOJIHUKE
HaNpPsDKEHUA. DJIEKTPUUECKOE .
COIIPOTHBIIEHUE ITPOBOJHUKOB. OT HATIPDRCHHAY:
EavHMLBI COPOTUBIIEHMSL. JITHHII TOKA, JIATHHK
HanpsHKEeHUs,
pE3UCTOp, peocrar,
HCTOYHUK MUTAHUS,
KOMILUIEKT
IIPOBOJIOB, KJIFOY
34 | 3akon OMa jJ1s ydacTKa LEeMH.
35 | Pacuer conporuBneHus

IIPOBOJIHUKA. Y IEIIBHOE
COIIPOTUBIICHUE.




36 | IIpumeps! Ha pacuer
COMPOTHUBIICHHUS ITPOBOIHUKA
CHJIBI TOKA U HAMPSKCHHUSL.
37 ATYHK TOKa
Peocratsl. JIJabopaTopHast A ’
" peocTaT, HCTOUHUK
pabota Ne6 "PerynupoBanue
" MUTaHUS, KOMITIEKT
CHJIBI TOKa peocTaToM".
MIPOBOJIOB, KIIOY
38 Jlatuuk TOKa,
JATYUK
HaNPSDKEHUS,
aMIepMeT
JlabopaTtopHas paborta Ne7 pMeIp
" JBYXITIpeIeIbHBIMH,
N3mepenue conpoTuBieHus
BOJIBTMETP
MIPOBOIHHUKA C MIOMOIIBIO N
" JBYXIIpeIeIbHBIMH,
amIiepMeTpa u BoJabTMeTpa'.
PE3UCTOPHI,
MCTOYHUK MTUTAHMUS,
KOMILJICKT
MIPOBOJIOB, KITFOY
39 JlaTuuk TOKA,
JATYUK
HANPSDKEHUS,
[TocnenoBarensHOE
amIepMeTp
COIPOTUBIICHUE POBOIHUKOB N
BYXITpeIeIbHBIN
JlaboparopHast pabota Ne 8. ABYXTIpEAL ’
BOJIBTMETP
«3yuenune N
JBYXIIpEIEIbHBIMH,
MOCIIEI0BATEIHLHOTO
PE3UCTOPHI,
CO€JIMHEHHUS IIPOBOIHUKOBY.
UCTOYHUK MUTAHUS,
KOMILJICKT
MIPOBOJIOB, KJIIOY
40 JlaTuuk TOKA,
JATYUK
HaANPSDKEHUS,
[TapannensHoe CONPOTUBIEHHE amMIiepMeTp
npoBoAHHUKOB. JIabopaTtopHas JBYXIIpEICTbHBIMH,
pabora No9 . «3yuenue BOJIBTMET)
MapajieIbHOTO COEAMHEHUS JBYXIIpEICTbHBIMH,
MIPOBOTHUKOBY PE3UCTOPHI,
MCTOYHUK MTUTAHMUS,
KOMILJIEKT
MIPOBOJIOB, KITFOU
41 | Pemenne 3amau.(mo reme
:"CoenrnHeHne MpoBOIHUKOB"
o1\ p pis >
"3axon OMa Ji71s1 ydacTka
neru").
42 | KontponbHas pabora N4
"DNEeKTpUUECKU TOK.
CoennHeHne TPOBOAHUKOB".
43 | Pabora 1 MOIIHOCTH

SJICKTPHUYECKOT'O TOKA.




44 Jlatuuk TOKa,
aT4UK
Enunuter pabotsl A
HaIPSDKEHUS,
ANEKTPUYECKOTO TOKA,
amIepMmeTp
MIpUMEHsIEMbIE Ha TIPAKTHKE. .
JBYXIIpeIeIbHBIMH,
BOJITMET
JlabGopaTopHas padora Ne 10 P
" JBYXIPEIEIbHBIM,
N3mepenune MOITHOCTH U
. JIAMIIOYKa,
paboThI TOKA B AIEKTPUUECKOM
" UCTOYHUK MUTAHUS,
namre".
KOMILJIEKT
MIPOBOJIOB, KJIFOY
45 | HarpeBanue npoBOIHUKOB
ANEKTPUYECKUM TOKOM. 3aKOH
Hxoynsa-Jlenua.
46 | Kongencarop.
47 | Jlamna HakaJIMBaHUSI.
DNeKTpuYeCcKue
HarpeBaTeJIbHBIC TPHUOOPEHI.
Kopotkoe 3ambikanue,
MpeIOXPaHUTEIH.
48 | DIEeKTpUYECKUE SIBICHUS
49 | DIIEKTPUUECTBO COIIEIIEE C
Hebec
50 | KouTtponbnas paborta Ne5
"DJIEKTPUUECKUE SBICHUS
Pazgen 3.
IJIEKTPOMAI'HUTHBIE
ABJIEHUSA
51 JleMoHcTpanus
«M3mepenue nonst
MaruutHO€e nosie. MaraHuTHoe p
MTOCTOSTHHOTO
T0JIe MPSIMOTO TOKA.
MarHura
MarsuTHsIe JIMHUU. .
TTOCTOSIHHBI MarHuT
II0JI0OCOBOM
52 | MarauTHoe€ 1oJje KaTymiKu ¢
TOKOM. DJIEKTPOMAarHUTHI U X
MIpUMEHEHHE.
JlabopaTtopHas padota Nel 1
"COopka 3JeKTpOMaruura u
WCTIBITAHUE €0 JEeUCTBUA".
53 | IlocTositHHBIE MarHUTHI. JlaTauk MaraHuTHOTO

MarHuTHO€ 110J1€ TTOCTOSHHBIX
MarHuToB. MarHuTHOE 1noJe

3emiu. JlaboparopHas pabota
Ne 12 «M3ydeHnne MarHuTHOTO
TIOJIS TIOCTOSTHHBIX MarHUTOB)

IIOJISI, TIOCTOSTHHBIN
MAarHHT II0JIOCOBOIA,
JIMHEMKa
U3MEpPHUTEIIbHAS




54 | JlelicTBME€ MAarHUTHOTO IOJIS HA
MIPOBOJHHK C TOKOM.
DNEeKTPUYECKUM IBUTATENb.
JlaGopaTtopHnas padota Nel3
"N3y4yeHue 31eKTpUIECKOro
JBUTATENIS TIOCTOSHHOTO TOKa
(Ha mojenm)
55 | DIEeKTpOMarHUTHBIC SBJICHUS.
KparkoBpemennas
KOHTpOJIbHAs paboTa Neb 1o
TemMe «DJIEKTPOMarHUTHbIE
SIBIICHUS»
56 | DneKTpOMarHUTHbHIC SIBJICHUS
Paznen 4. CBETOBBIE
ABJEHUSA
57 | Ucrounuku cBera. Ocsetutens ¢
Pacmipoctpanenue cBera. HMCTOYHUKOM CBETa
JlabopaTtopHas pabora Ne 14. Ha 3,5 B, ucrounuk
«Habmonenue MUTAHUS, KOMILJIEKT
MPSIMOJIMHEHHOTO IIPOBOJIOB, I1IeJIeBast
pacnpoCcTpaHeHus CBETa» nuadparma
Bunumoe nBuxkeHue CBETHII.
58 Ocsetutens ¢
HMCTOYHUKOM CBETa
Ha 3,5 B, uctoununk
OTtpaxxeHue cBeTa. 3aKOH MUTaHUS, KOMILJIEKT
OTpa)KE€HUs CBETA. MIPOBOJIOB, IIIeJIeBast
Jlabopamopnas paboma 15 « nuadparma,
«3yueHue siBIeHUS MOJTYLIWJIUHAD,
OTpaXEHUs CBETa» IUTAHIIET Ha
TIJIOTHOM JIUCTE C
KPYTOBBIM
TPAHCIIOPTHPOM
59 | ILiockoe 3epkaiio.
60 OcsetuTens ¢
HMCTOYHHKOM CBETa
Ha 3,5 B, uctounnk
[Ipenomnenue cera. 3aKkoH MUTAHUS, KOMITJIEKT
MIPEJIOMJICHUS CBETA. MIPOBO/JIOB, IIIEJIeBast
Jlabopamopnas paboma 16 « . nuadparma,
«M3ydenue siBIeHUs TTOTYIATUH/D,
MIPEJIOMJIICHUS CBETa TJTAHIIET Ha
TIJIOTHOM JIUCTE C
KPYTOBBIM
TPAHCIIOPTUPOM
61 | JIuazel. OnTHdeckas cuia

JINH3.




62 OcBeTuTensb ¢
HMCTOYHUKOM CBETa
Ha 3,5 B, uctoununk
MUTaHUS, KOMILJIEKT
MIPOBOJIOB, IIIeJIeBast
nuadparma, SKpaH
CTaJILHOM,
N300paxkeHus 1aBaeMblie
. HAIpPaBIIAOIIAs C
nuH3oi. JlaboparopHas pabota .
n HU3MCPUTCIIBHOU
Nel7 "Hzyuenue nzo0pakeHus N
< HIKaJIOH,
JlaBaeMoro JTMH30i1".
coOuparorue
JIUH3BI,
pacceuBaronias
JIMH3a, ClIaiI
«Mopenn
npeaMeTa» B
peurtepe
63 | ['ma3 kak ontuyeckas cucTtemMa.
Onrtuyeckre mpudOpHI.
64 | CBeTOBBIC SIBJICHUS
65 | KonTponbhas padora Ne 7.
«CBETOBBIE SIBJICHUS
Pa3nen 5. IOBTOPEHHUE
66 | IlogroroBka K HTOrOBOH
KOHTpPOJIbHOHU pabote. Dusnka
U MHP, B KOTOPOM MBI )KMBEM
67 | UtoroBas KOHTpoJibHAs paboTa.
68 | O600IIeHNE U aHATH3

UTOrOBOM KOHTPOJIBHOU
pabotsl. «Kakast ctpanHas
IUIAHETA...»




KaneHpaapHo-TemaTuyeckoe n1aHUpoBaHue 9 Knacc

n/n

Tema

Ko.J-
BO
4acoB

Jara
no
TUIaHYy

Jlara
no

pakrty

Hcnonb3oBanue
000opy10BaHMs LIEHTPa
«Touka pocra»

Pa3gen 1. 3akoHbI
JBIKEHUA U
B3aMMOJAEHCTBHSA Tel.

34

BBOIHBIN HHCTPYKTAXK
no Th. MarepuanbsHas
Touka. Cucrema
OTCYETA.

[Iepemenienue.

Onpenenenue
KOOPJAMHATHI
JBUKYIIETOCS Tena.

[IpssmonuneiHoe
PaBHOMEPHOE JBUKCHHE
[Iepemenienue npu
MPSAMOJIMHEHHOM
paBHOMEPHOM
JIBUKCHHH.

I'paduku 3aBECHUMOCTH
KHHEMaTHYECKUX
BEJIMYHH OT BPEMEHU
IPU TPSIMOJIMHEHHOM
pPaBHOMEPHOM
JIBUKCHHUH

CpenHsist CKOpocTh

~

Pemenue 3agau

IIpssmMonuneitHoe
PaBHOYCKOPEHHOE
JIBH>KEHUE. Y CKOPEHHE.

CxkopocTb
MPSAMOJIMHENHOTO
PaBHOYCKOPEHHOI'O
neuxenus .['padux
CKOPOCTH.




10

[Tepemenienue npu
MPSMOJIMHETHOM
PaBHOYCKOPEHHOM
JBUKCHHM.

11

[Tepemenienue Tena npu
MPSMOJIMHETHOM
NIBOKeHUN 0€e3
HayaJbHOW CKOPOCTH.

12

JlaGopaTopHas pabora
Neo 1 "UccaenoBanue
PaBHOYCKOPECHHOTO
JIBIOKEHUS Oe3
HA4aJIbHOM CKOPOCTH.

Oobopynosanue: llItaTus
nabopaTOpHBIi,
MEXaHUYEeCKask CKaMbs,
OpyCOK JepeBSIHHBIH,
ANIEKTPOHHBIN CEKYHIOMEP
C JJaTYMKAMH,
MarHUTOYIpaBisieMble
IFCPKOHOBLIC JATUYNKH
CeKyHI0Mepa

13

I'paduxu 3aBUCUMOCTH
KMHEMaTU4YECKUX
BEJIMYMH OT BPEMEHU
IIpY IPSIMOJINHEWHOM
PaBHOYCKOPEHHOM
JIBHKCHHUH

14

Pemrenue 3agaqa «
PaBHOyCKOpeHHOE
JIBUKEHUE)

15

Pemenue 3agay no teme
«OCHOBBI KHHEMATHUKI)

16

KonTtponbHas pabora
Nel o teme
«IIpamonuHenHoOe
PaBHOYCKOPEHHOE
JBUYKEHUE)

17

OTHOCHUTENBHOCTD
JIBUKECHUS.

18

HNuepuunansHbie
CHCTEMBI OTCUETA.
IIepBb1it 3aK0H
HeroTona.

19

Bropoii 3akon HeroToHa.

20

Tpernii 3akoH HeroTOHA.

21

CB0OOIHOE MTajicHuE
Ted.

22

JIBr>keHue Tena,
OpOILIEHHOTO
BCPTUKAJIEHO BBEPX.
HesecomocTs.




23

JIaGoparopHas paboTa
Neo 2 "Uzmepenue
YCKOpEeHUs: CBOOOIHOTO
nagesus"

24

3aKOH BCEMUPHOI'O
TATOTCHUA.

25

YckopeHue cBOOOTHOTO
najieHus Ha 3emiie u
Ipyrux HeOECHBIX TEIl.

26

[IpssMonuHenHoe u
KPUBOJIMHEUHOE
JIBHKEHUE. [[BHoKeHUE
TeJla IO OKPYKHOCTH C
MMOCTOSIHHOM 110 MOYJIIO
CKOPOCTBIO.

27

Pemenue 3agau.

28

HckyccTBeHHBIE
CIyTHUKHU 3eMJIH

29

Nmnynec Tena. 3akoH
COXpPAaHCHUSA UMITYJIbCA.

30

PeakTuBHOE OBUKEHUE.
PakeTtnl.

31

Pemenue 3agau

32

BriBo 3aK0oHa
COXpAaHEHUSA
MEXaHUYECKON DHEPTUU.

33

Pemenue 3anay nmo Teme
"3aKOHBI COXpaHEHUs B
MexaHuke "

34

KonTponbnas padora Ne
2 110 TeMe "3aKOHBI
COXpaHEHHUS B MEXaHUKE

Paznen 2.
Mexannueckue
K0J1e0aHUs U BOJIHBI.
3ByK.

15

35

KomnebarensHoe
nBkenne. CBOOOIHBIE
KOJICOAaHUS.

36

JdeMoHcTpanuu
«Konebanus HUTAHOTO
MasiTHUKA U CBOOOHbIE
Kosie0aHus Tpy3a Ha

Bennuunsl,
XapaKTEePU3YIOIINe
KoJieOaTeIbHOE
JIBH)KEHUE.

npyxuae»:OodopynoBanue:
JaTYUK YCKOPCHMU:, IITATUB
C Kpenexom, Habop rpy30B,
HUTh, HA0OP NMPYKUH

I'apmoHnueckue 1
Kosie0aHus




38 1 «M3yuenue konebaHuit
HUTSHOTO MasATHUKA:
OobopynoBanue:
KOMIIBIOTEP, TaTYUK
YCKOpEHHs, Tpy3 ¢
KPIOYKOM, JIETKas U
JIaGoparopHas paboTa HEepacTsKUMasi HUTD,
Ne 3 "« UccnenoBanue pynerka M3yuenne
3aBUCUMOCTH NI€PHOAA U Kosie0aHui Tpy3a Ha
4acTOThI CBOOOAHBIX IIPYKUHE»:
Koje0aHui MasiTHUKA OT Oobopynosanmue:
JUIMHBI €70 HUTH. KOMIIBIOTEP, TaTYUK
YCKOPEHHS, IITAaTHUB C
KPETexoM, Habop NpyKUH
pa3Hol KECTKOCTH, HAOOP
rpy3os o 100 r.
39 | Pemenue 33134 1
40 | 3aryxaromue 1
Koje0aHusl.
BrinyxneHubie
Koje0aHusl.
41 | Pesonanc. 1
4?2 | Pacnpoctpanenue 1
Kosie0aHUi B cpejie.
Bounsl.
43 | dmuna BosiHbl. CKOPOCTH
pacrpocTpaHeHUs
BOJIHBI.
44 | Vcrounuku 3ByKa. 1
3BYKOBBIE KOJIEOAHUS.
45 | Beicora, TeMOp u 1
IPOMKOCTb 3BYKa.
46 | Pacnpoctpanenue 3Byka. 1
3BYKOBBIE BOJIHBI.
47 | OrpaxeHnue 3Byka. 9Xo0. 1
3BYKOBOM PE30HAHC
48 | Pemenue 3amau 1
49 | KonrponpHas pabora Ne 1
3 1o Teme
"MexaHuueckue
Kosie0aHUs U BOJIHBI.
3ByK"
Pazgen 3. 25
JIEKTPOMATrHUTHOE
noJje
50 1
MarnutHoe nozie.
51 | Hampasienue Toka n 1 JleMoHCcTpanus

HaIlpaBJICHUC JIMHUH ero
MAar"gauTHOI'O ITOJIA.

((I/ISMCpeHI/Ie MAarauTHOIO
I1OJIs1 BOKPYT ITPOBOAHUKA C




ToKOM»: O00Opy10BaHueE:
JaTYUK MaroHuTHOI'O I1O0JIA,
JIBa IITaTUBA, KOMILIEKT
MIPOBOJIOB, ICTOYHHUK TOKA,
KITIOY

52

OOGHapyxeHue
MarHUTHOTO TOJIS 110 €ro
JNEUCTBUIO HA
BJIEKTPUYECKUN TOK.
[IpaBuio n€eBOM pyKH.

53

Nupykuus MarHuTHOTo
noyigd. MarHuTHbeIN
MHOTOK.

54

Pemenue 3agau

55

MarauTHbIN IOTOK

56

SIBneHue
3JIEKTPOMATHUTHOMN
WHIYKIIUU

57

JlaGopaTopHas pabora
Ne4"U3yuenue sBiIeHUs
ANEKTPOMArHUTHOM
UHAYKIUN'".

58

Hampasnenue
WHJYKIHOHHOT'O TOKA.
[IpaBuio JleHna.

59

SBienue
CaMOMHAYKIUH.

60

[Tonyuenune u nepenayva
IIEPEMEHHOTO
JIEKTPUUECKOrO TOKA.

61

Tpancdopmatop.

62

DNeKTpOMarHuTHOE
noJe.

63

9HeKTpOMaFHI/ITHHe
BOJIHBI

64

KonebaTenbHblil KOHTYP.
ITonyyenue
QJICKTPOMArHuTHBIX
KoJIeOaHUH.

65

[TpuHIMIBI paAMOCBI3N
U TEeJIEBUICHUSI.

66

DJIEKTpOMarHuTHasI
MIPUPO/IA CBETA.

67

[Ipenominenne cpera.
Ou3ndecKuii CMBICHT
MMOKa3aTeIst
MPETOMIIEHUS.

68

HMucnepcus cera. L{Bera
TeJl.




69

CrnekTpockorn u
criektporpadg

70

THUIBl ONTUYECKUX
CIIEKTPOB

71

ITormomenue u
HCITyCKaHUE CBETa
aTOMaMHU.
[Ipoucxoxnenue
JIMHEMYaThIX CIIEKTPOB.

72

JIaboparopHas pabora
Ne 5 "HaOmronenune
CIUIOIIHOTO U
JMHEWYAThIX CIICKTPOB
UCIyCKaHUs".

73

Pemenue 3agau

74

KonTponbHas padora No
4 o Teme
«DIIEeKTPOMAarHUTHOE
oJie»

Paznen 4.Ctpoenue
aToMa M aTOMHOT0
saapa. Ucnonb3oBanue
IHEPrUH ATOMHBIX
sjep.

19

75

PannoakTUBHOCTE.

76

Monenu atomoB. OnbIT
Pesepdopna.

77

PannoaktuBHbIE
MPEBPALIECHUS ATOMHBIX
sanep.

78

DKCHepUMEHTATBHBIC
METO/IbI UCCIIeIOBAHUS
YaCTHII.

79

JIaGoparopHas paboTa
Ne 6 "Uzmepenne
€CTECTBEHHOT'O
paauamoHHoro goxHa
JIO3UMETPOM "

80

OTkpbITHE IPOTOHA U
HEUTpOHA.

81

CocrtaB aTOMHOTrO sipa.
SnepHble CUIIBL.

82

Oueprus cBszu. Jledexr
Macc.

83

Pemenue 3amau




84

Jlenenue sanep ypaHa.
Iennas peakuus.

85

JlaboparopHas pabora
No 7 "Uzydenue neneHus
sJIpa aToMa ypaHa 1o
¢dotorpacduu Tpekos".

86

S nepHblil peakTop.
[IpeoOpa3zoBanue
BHYTpPEHHEH SHEPTrUuu
aATOMHBIX SI7IEp B
ANEKTPUUYECKYIO
SHEPTHIO.

87

ATomHas OHEPICTHUKA.

88

buonornueckoe
JIEHCTBUE pPaIUALINH.
3aKoH pa0AKTUBHOTO
pacnaja.

89

3aKoH paIuOAKTUBHOTO
pacmana

90

JlaGopaTopHas pabora
Ne 8 "Onenka nepuosa
noJiypacrnazaa
HaXOJSIIUXCS B BO3AYXE
MPOJIYKTOB pacmaja raza
panona. ".JJaboparopHas
pabora Ne 9 "M3yuenue
TPEKOB 3apsKEHHBIX
YACTHII 110 TOTOBBIM
dororpadusm ".

91

TepmosinepHas peakuus.

92

Pemenue 3agau

93

KonTponbHas padora Ne
5 nmo teme «Du3nka
aToMa M aTOMHOTO SIIpa.
Hcnoas3oBanue HETUN
ATOMHBIX SIAEP»

Pazgen 5. Ctpoenne u
3BoJionus BeenenHoi

94

Cocras, cTpoeHue u
MIPOUCXOKICHHE
ConHeYHOM CUCTEMBI.

95

Bosbime manersl
COJIHEYHOU CUCTEMBI.

96

Maisie Tena CotHEUHOU
CHUCTEMBI.

97

CrpoeHue, usydeHue u
sposrrorna ComHna u
3BE3I.




98 | Ctpoenue u 3BOIIOLUSA 1
Bcenennorn.
Pa3nen 6. [loBTopenue 4

99 | Urorosoe nosropeHue. 1

100 | Urorosas xoHTpOIbHAS 1
paborta.

101 | AHanu3 ommboK 1
KOHTPOJIbHON pabOThI.

102 | lloBTOpEHUE 1 1
00061IeHne

CHucoK JUTEPATYPhI ¢ YKA3aHUEM IepeyHs Y4e0H0-MeTOANYeCKOro
olecrnievyeHusi, CPeICTB 00YUYeHHS ¥ 3JIEKTPOHHBIX 00Pa30BATENbHBIX

10.

11.

12.

13.

14.

15.
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MapoH A.E., MapoH E.A. ®u3umka. 7 knacc. Anaaktndeckne matepuansl. M.: lpoda,
20109.

MepbiwknMH A.B. ®usmka. 7 Knacc. YyebHMK pana obuweobpasoBaTesibHbIX
yupexgeHui. M.: ipoda, 2018.

®unoHosumy H.B. dmnsmka. 7 knacc. MeTtoguyeckoe nocobume K yyebHuKy A.B.
MepbiwknHa. M.: ipoda, 2018.

XaHHaHoBa T.A., XaHHaHoB H.K. ®u3uka. 7 kKnacc. Pabouas tetpaab. M.: lpoda, 2019.
XaHHaHoBa T.A., XaHHaHoB H.K. ®u3umka. 7 knacc. Tectbl. M.: lpoda, 2019
MepbllwkuH A.B. ®usmka. 8 kKnacc. YyebHuMK pans  obueobpasoBaTenbHbIX
opraHusauui. M.: ipoda, 2019.

2. dunoHosmy H.B. Pu3mka. 8 knacc. Metoauyeckoe nocobume K yuebHuky A.B.
MepbiwKuHa. M.: Apoda, 2018.

3. XaHHaHoBa T.A. ®u3uka. 8 knacc. Paboyan teTpagb. M.: lpoda, 2014.

4. MapoH A.E., MapoH E.A., MNo3soiickmnin C.B. ®n3mka. 8 knacc. C6OpHMK BONPOCOB U
3agay. M.: lpoda, 2019.

5. XaHHaHoB H.K., XaHHaHoBa T.A. C60pHMK TECTOBbIX 3aZaHui no ¢pusmke. 8 Knacc.
M.: BAKO, 2019.

®dusnka. 9 ki1.: yueb. s obimeoOpaszosart. yupexxaenuid. / A.B. [Iépsimkun, E.M.
I'yrauk M.: JIpoda, 2017.

®dwusnka. 9 kacc: moypouHsble mansl o yaeOHuky A.B. I1épreimkuna, E.M. ['yTHHK
/ aBT.-cocT. C.B. Bob6poBa. — Bonrorpaa: Yuurens, 2017. — 175 c.

®wusuka: 3anagnnk: 9 — 11 xi1.: Yueb. mocobue amns obmeodpazoBart. yueo.
3aBenenuii. — M.: [lpoda, 1996. — 368 c.: wi. — (3amaunuku «{podsi»).

®dusuka. Tectol. 7 — 9 knaccsl. Kabapaun O.®., Opnos B.A. Y4eGH. - meTox
nocobue. — 4-¢ m3., crepeornr. — M.: JIpoda, 2000. — 96 c.: wr.

dusnuecKuil SKCIepUMeHT B cpefHel mkoie: Mexanuka. MomnekyssipHas Gu3uka.
OnekxrpoauHamuka / [Ilaxmaes H.M., [llunos B.®. — M.: [Ipocsemienne, 1989. — 255
c.: wi. — (b-xa yuurens puzuxmu).



16. JIozoBenko C.B., Tpymmuna T.A Peanu3zanust o6pa3zoBaTeIbHBIX IPOTrpamMM 110
¢u3MKe c UCTOIb30BaHUEM 000PYIOBAaHUS LIETCKOro TexHonapka «I1IkonbHbIiHi
KsanTopurom» Mockga, 2021

NHmepHem-pecypcei:

1.Bubnnoteka — Bce no npeamety «dusmnka». — Pexknum gocryna: http://www.proshkolu.ru

2.BugeoonsbiTbl Ha ypoKax. — Pexkum goctyna: http://fizika-class.narod.ru

3.EaMHan  Konnekums uMdpoBbiX 0bBpasoBaTeNbHbIX pecypcoB. — Pexum goctyna:
http://school-collection.edu.ru

4.HTepecHble maTepuanbl K ypoKam GU3MKM NO TeEMAM; TECTbl MO TEMaM; HarnaaHble
nocobusa K ypokam. — Pexkum poctyna: http://class-fizika.narod.ru

5. Undposblie obpasosaTesibHble pecypcbl. — Pexxum goctyna: http://www.openclass.ru

6. DNEKTPOHHbIe y4ebHUKM No pu3mnKe. — Pexkum goctyna: http://www.fizika.ru
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