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HOACHUTEJBHASA 3AIIMCKA.

Pabouas mporpaMMa ecTeCTBEHHOHAYYHON HAIIPABIEHHOCTH MO (DH3HKE C MCIIOJIIb30BaHUEM 000PYAOBaHUS
LCHTpa «Touku pocTa» it 7-9 Kj1acCOB OCHOBHOM IIKOJIBI COCTaBJIEHA U pa3p360TaHa B COOTBETCTBHU C.

e  @enepanbHbIM 3aK0HOM OT 29.12.2012 Ne 273-D3 (pen. ot 31.07.2020) «O6 obpa3oBaHuu B
Poccuiickoit ®denepanum» (¢ U3M. 1 J101., BCTyI. B cuity ¢ 01.09.2020);

e tpeboBanmsivu DefiepanrbHOr0 TrOCYAapCTBEHHOrO0 00pa30BaTENbHOIO CTaHAAPTAa OCHOBHOTO
obmiero oOpasoBanusi (yTB. HpukazoM MwuHHCTepCTBa 00pa3oBaHMs M Hayku Poccuiickoit
Oenepanun ot 17.12.2010 Ne 1897) (pen. 21.12.2020);

e [lacmoprom HamumoHanbHOTO mpoekTra «OOpa3zoBanue» (yTB. mnpesuauymom Cosera mpu
IIpesunenre PD 1o cTparern4eckoMy pa3BUTHIO M HALMOHAIBHBIM IIPOEKTaM, IIPOTOKOI OT
24.12.2018 Ne 16);

e TocymapcTBeHHoii mporpammoii Poccuiickoii ®enepanuu «Pa3zButue oOpazoBaHus» (yTB.
[TocranoBnenunem IlpaBurensctBa P® ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6
YTBEP)KIECHUU  TIOCyNapCcTBEHHOW  nporpammsl  Poccuiickonn  ®Denepanun  «Pa3zButune
00pa3zoBaHus»;

® aBTOPCKOW MpOrpaMMoil OCHOBHOro oOmiero oOpazoBanusi no ¢usuke ans 7-9 kmaccoB (A. B.
[éperukun, H. B. ®unonosuy, E. M. I'yrauk, M., «/Ipodar, 2015 1.);

e y4eOHBIM IJITAHOM M OCHOBHO# oOpazoBatensHOi mporpamMmmel MBOY «COLL um. JIm. batuesay c. ['am;

e MeToauyecKUMH  PEKOMEHIAIMSIMA 10  CO3JAaHMI0 HW  (YHKIMOHHPOBAHUIO B
0011e00pa3oBaTeIbHBIX OpPraHU3aIUAX, PACHOJIOKEHHBIX B CEIbCKOM MECTHOCTH U MallbIX
ropojaax, IEHTPOB 00pa30BaHUsI €CTECTBEHHOHAYYHON M TEXHOJIOTMUYECKOW HAIpaBJICHHOCTEH
(«Touka pocra») (YTBepxkAeHbI pacropsbkeHueM MUHHCTEPCTBa MpocBelieHus Poccuiickoit
®enepannu ot 12 stuBaps 2021 r. Ne P-6).

Pabouas mporpamma peanusyercss B yueOHukax A. B. Ilepwimkuna «®wusuka 7 xinace», «Dusuka 8 xiacey,
«Duzuka 9 xmace» cucremsbl «Beptukamby Ilepeimkun A. B., yueOHUK st 00rmieoOpa3oBaTeNbHBIX yUeOHBIX
3aBenenuii. M.: JIpoga, 2020

I[IporpaMma ormpenessieT CoaepKaHue U CTPYKTYpy yueOHOro Matepuaia, Hocie10BaTeIbHOCTh ero H3y4eHUS,
IIyTn (I)OpMI/IpOBaHI/ISI CHUCTEMBbI 3HaHHﬁ, YMCHI/Iﬁ A crnoco0oB ACATCIIBHOCTH, Pa3BUTHA, BOCHHUTAHUA H
couain3alun yJaluxcs.

Coznanue nentpa «Touka pocrta» mpeanonaraeT pa3BUTHE 00pa3oBaTeNbHON HHPPACTPYKTYPHI
0011eo00pa3oBaTeIbHON OpraHU3alii, B TOM YHCIIE OCHAILEHNE 00111e00pa30BaTeIbHON OPraHNU3alluu:

1. obGopynoBanueMm, cpeacTBaMu OOYy4YeHMS M BOCIHMTaHUS I U3ydyeHHs (B TOM YHUCIe
HKCIIEPUMEHTAIBHOTO) TPEAMETOB, KYpCOB, MUCHHUIUIMH (MOJYyJiel) eCTeCTBEHHOHAYYHOM
HalpaBI€HHOCTH MpPU  pealu3alii  OCHOBHBIX  00IIe00pa3oBaTelbHBIX  IMpPOrpaMM U
JIOTIOTHUTEIIBHBIX 0011e00pa30BaTEIbHBIX IPOrpaMM, B TOM YUCIIE JJIsl PaCIIUPEHUs COJEp KaHUs
yuebHoro npenmMeta «dusnkay;

2. 00OpymOBaHHMEM, CpeICcTBaMH OOy4YeHHS ¥ BOCIWTAaHHS JJIS peaju3allid  MPOrpaMm
JIOTIOJTHUTEIBHOI0 00pa30BaHUs €CTECTBEHHOHAYYHOH HAIPaBICHHOCTEH;

3. KOMITBIOTEPHBIM U MHBIM 000pYIOBaHHUEM.

[TpopunbHelii  KOoMIIEKT  oOopynoBaHus  oOecreunBaeT  A(PQPEKTUBHOE  JIOCTHUIKEHUE
o0pa3oBaTeNbHbIX  pe3yJbTaTOB  OOy4yalOU[MMHUCA [0  IporpamMmaM  €CTECTBEHHOHAy4YHOU
HaNpaBJIEHHOCTH, BO3MOXKHOCTh YIIIYOJEHHOTO M3Y4YEeHHs OTICNIBHBIX MPEIAMETOB, B TOM YHCIE JUIS
dbopMupoBaHus  H300pETATEIbCKOTO,  KPEaTHMBHOIO,  KPUTUYECKOTO  MBILIUICHUS,  Pa3BUTHUS
(YHKIMOHATIBHON IPAMOTHOCTH y O0YYAIOIIUXCsI, B TOM YHCJIE €CTECTBEHHOHAYYHOH U MaTeMaTHYECKOM.

DKCMEPUMEHT SBJISIETCS UCTOYHUKOM 3HAHWW M KPUTEPUEM MX HUCTHHHOCTH B Hayke. KoHmemmus
COBpEMEHHOr0o 00pa30oBaHMs IMOAPA3yMEBAET, YTO B Y4EOHOM HKCIEPUMEHTE BEAYLIYIO POJib JOJKEH
3aHATh ~ CAMOCTOSITENIBHBIM  HCCIEAOBATENIbCKUN  ydeHHUYecKUid  skcrepuMeHT.  CoBpeMeHHbIe
SKCTIEPUMEHTAIBHBIC UCCIIEIOBAHUS 110 (PU3UKE YK€ TPYAHO MPEACTaBUTh 0€3 UCIIOIB30BAHMS HE TOJHKO
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AQHAJOTOBBIX, HO W IM(POBBIX M3MEPHUTENBHBIX INpuOOpoB. B dexepanbHOM rocynapcTBEHHOM
oOpa3oBatensHOM cTangapte (ganee — PI'OC) nponucaHo, YTO OJHUM U3 YHUBEPCATbHBIX yUEOHBIX

nevcteuil (mamee — YY), nmpuoOpeTaeMpIX yYallUMHUCS, AOHKHO CTaTh YMEHHUE «IIPOBEICHHS
ONBITOB, TMPOCTHIX HKCIEPUMEHTAIbHBIX UCCJICIOBAHUM, NPSAMBIX U KOCBEHHBIX HW3MEPEHHU C
UCIOJIb30BaHNEM aHAJIOTOBBIX U U(PPOBBIX U3MEPUTEIbHBIX TPUOOPOBY.

Y4eOHBI AKCIEPUMEHT 10 (U3MKE, IPOBOJUMBIN Ha TPATUIIMOHHOM o00OopymoBaHuu (0e3
npuMeHeHHs LU(POBBIX J1adopaTtopuii), HE MOXET B TOJHOH Mepe OO0ecCledYuTh pelIeHHE BCeX
o0pa3oBaTeNbHBIX 3ala4 B COBpeMEHHOW 1mkoje. CIOXHBIIAsCS CUTyalusi  OOYCIIOBJICHA
CYIIECTBOBaHHUEM psijia MPoOIIeM:

*  TPaJULUOHHOE IIKOJIbHOE 00OPYJOBAaHUE M3-3a OTPAHUYEHUS TEXHUYECKUX BO3MOXKHOCTEH He
IIO3BOJIIET IPOBOAUTH MHOTHE KOJIMYECTBEHHBIE UCCIIEIOBAHUS;

*  JUIMTEIBHOCTh TMpPOBEACHUS (U3MUYECKUX HCCIEAOBAaHUI HE BCerga corjacyercsa ¢
JUTATEIIEHOCTBIO y4eOHBIX 3aHATHH;

* BO3MOXHOCTb  IPOBEAEHUS  MHOTMX  (U3MYECKUX  HCCICAOBAHUM  OrpaHUYMBAETCS
TpeOOBaHUAMH TEXHUKH OE€30IIaCHOCTH U JP.

[udppoBass naboparopus KapAUHATIBHBIM 00pa3oM H3MEHSET METOJUKY M  COJCpKaHHE
9KCHEPUMEHTAJIbHON AEATENbHOCTH U IOMOIaeT PEUIMTh BblIIeNepedyrciaeHHble npodsemsl. [Hupokuit
CHEeKTp UU(POBBIX [TATYUKOB MO3BOJSET YyYaIIUMCS 3HAKOMHUTBCA C TapameTpamMu (U3NIECKOTro
AKCIIEPUMEHTA HE TOJIBKO Ha KaUeCTBEHHOM, HO U Ha KOJMYECTBEHHOM ypoBHEe. C MOMOUIbIO LUPPOBOM
7a00paTOpUK MOXKHO IPOBOJIUTH JUIMTENIBHBIA 3KCIIEPUMEHT Jake€ B OTCYTCTBMM 3KCIIEPUMEHTATOpA.
[Ipu >TOM H3MepsieMble JaHHBIE M PE3YJIbTaThl X OOPaOOTKH OTOOPaXKAIOTCS HENOCPEICTBEHHO Ha
9KpaHe KOMIIbIOTEPA.

B mpomecce dopMupoBaHHs SKCIEPUMEHTATBHBIX YMEHHH 1O (U3MKE YYAIIUHCS YYHUTCS
IpPEeACTaBIATh HH(POPMALHMIO 00 UCCIIEIOBAaHUU B YETHIPEX BUIAX:

* B BepOaIbHOM: OIMCHIBATh AKCIEPUMEHT, CO3/1aBaTh CJIOBECHYIO MOJENb 3SKCIEPUMEHTA,
(GuKCHUpOBaTH BHUMAaHHUE Ha U3MEPSIEMBIX (PU3UYECKUX BEITMUYMHAX, TEPMHUHOJIOTHH;

* B TaOJMYHOM: 3aIOJHATH TaOJIHUIIBl JAHHBIX, JIEKALIUX B OCHOBE MOCTPOECHMS rpapuKoB (pu
9TOM Y y4aluxcs BO3HUKAET EPBUYHOE MPEJICTaBIEHHE O MacIiTabax BEJIUYHH);

* B rpaduyeckoM: cTpouTh rpaduku Mo TaOIMYHBIM JAHHBIM, YTO MO3BOJIAET MEPEUTU K BBI-
JBUKEHHUIO THIOTE3 O XapaKTepe 3aBHCHUMOCTH MeXAy (PU3MUEeCKHMMM BeIMYMHAMU (IIpU 3TOM yUMTEIb
MOKAa3bIBAET NPEUMYILECTBO B BU3YaJlM3allUM 3aBUCUMOCTEH MEXIYy BEJIM- YMHAMH, HarjsgHOCTh U
MHOT'OMEPHOCTB);

* B aHAJIUTUYECKOM (B BHJ€ MAaT€MaTHYECKUX YpaBHEHHIl): NPUBOJUTH MaTeMaTHUECKOe
OINMCaHNE B3aMMOCBA3H (PU3NUECKUX BEIMYMH, MaTEMAaTHYECKOe 0000I1IeHNE TTOTyYEHHBIX PE3YyIbTaTOB.

[Tepexox K KaxIoMy O3Tamy MpeACTaBIeHMS HMHG(OpMAnUM 3aHUMAET JIOCTATOYHO OOJbIION
IPOMEKYTOK BpeMeHH. be3yciioBHO, B 7—9 Kilaccax 3TOT Ipolecc He0OX0IUM, HO B CTApIINX KJIACCAX
9TO BpeMsi MOXKHO ObLIO Obl OTBECTH Ha pelleHue Oojee BaXKHBIX 3ajad. B 3ToMm 1utaHe nugpoBbie
7a00paTopuy TO3BOJISIOT CYUIECTBEHHO 5SKOHOMHUTH BpeMs, KOTOpPO€ MOXXHO NOTpPaTUTh Ha
(bopMUpOBaHKE UCCIIEIOBATEIBCKUX YMEHUHN YyUaIlIUXCsl, BBIPAKAIOIIUXCS B CIASAYIOUUX JEHCTBUAX:

*  OmpejAelieHue MPOOIEMBI;

*  [IOCTaHOBKA HCCJIENIOBATEIbCKON 33/1a4H;

*  [UIAaHMPOBAHHE PEIICHUS 33]1a4H;

*  TIOCTPOEHHE MOJENei;

. BBIIBHKCHHE TUIIOTE3,

*  JKCIEpUMEHTaTbHAas MPOBEpPKA TUIOTE3;

. AHAJIN3 JAHHBIX SKCIICPUMEHTOB HJIN Ha6J'IIOJIeHI/II71;
*  (¢$opMyIUpPOBaHUE BHIBOJIOB.
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[Tocnennue Toapl y ydamuxcs HaOJIOAAeTCsl HU3Kass MOTUBALMS M3YYEHUsS €CTECTBEHHOHAYYHBIX
JTUCIUIUIMH ¥, KaK CJeJCTBHE, MajJcHHe KadecTBa oOpasoBanus. Lludpomoe ydeOHOE 00OpymOBaHHE
MO3BOJSAET YYalllUMCA O3HAKOMUTBCI C COBPEMEHHBIMU METOJAMHU MCCIEIOBAHUS, NMPUMEHIEMBIMUA B
HayKe, a YYUTEI0 — MPUMEHATh HA NPAKTHUKE COBPEMEHHBIE NEJArOrMYEeCKUe TEXHOJIOruu. [loaTomy
TJIABHOM COCTaBIISAIONICH KOMIUIEKTa « TOUKOM pocTay sIBISIOTCS HU(PPOBBIC 1a00paTOPHH.

[Ipennaraemas mporpaMmMa peajgn3yercs C MOMOIIbI0 yaeOHo-MeToanIecknx KomriekTos (YMK).

YMK mns kaxaoro kiacca BKIIIOYAeT: YYEOHHK, 3aJa4HUK, METOIWYECKHUE MaTepuanbl sl Y4HUTels,
CaMOCTOSITETIbHBIE U KOHTPOJIbHBIE PaOOTHI.

[Inarmpyrotrcs crnemyrontie (OpMBI OpTaHW3AlMK YY9eOHOTrO mporecca: (ppOHTaIbHEIE; KOJUIEKTUBHBIE;
TpyNIoBele; paboTa B Mape; HWHAWBHUIYyaJIbHBIC.

B mnpenogaBanum npeaMera OymyT  HCIOJB30BATHCS CIEAYIONIME TEXHOJOTMH M METOIbI: JIMYHOCTHO-
OpHEHTHPOBAHHOE 00yUeHHe; MpobieMHoe o0yueHue; muddepeHnrpoBanHoe 00yueHne; TEXHOIOTHH 00ydIeHus Ha
OCHOBE PEIIeHHS 33]a9; METOIbI HHANBHIYaTHFHOTO O0yUESHHS.

OcoOeHHOE 3HaueHHWE B TMPEMOJABAHUM (QHU3UKH WMEET INKOJIBHBIA (PU3MYECKHH JKCIIEPUMEHT, B KOTOPBIHA
BXOJISIT IEMOHCTPAIIMOHHBIN SKCIIEPUMEHT U CAaMOCTOSATENbHEIE Ta00paTOpHbIe PA0OTHI YHIaITHUXCS.

Hesabro u3yvyenusi pU3NKH B OCHOBHOM IIKOJIE SIBJISCTCH:

1) B HANPABJIEHHH JHYHOCTHOTO PA3BUTHS

- BOCHHUTaHHE TOTOBHOCTH OOYYArOIIHUXCS K CAaMOPa3BUTHIO W CamMOOOpa30BaHHI0O Ha OCHOBE MOTHBAINH K
00y4YeHUIO U MO3HAHUIO;

-popMupoBaHHe LIEHHOCTH 3J0pOBOTO W 0Oe30macHOro o0pa3a KHU3HH, MPaBWI HWHIUBHIYaTbHOTO U
KOJUIEKTUBHOTO 0OE301TacCHOTO TIOBEJICHHS B YPE3BBIYAWHBIX CHTYAIHAX, YTPOKAIOIINX KU3HU H 3[IOPOBBIO JIIOJEH,
NpaBWJI IOBEJCHUS HAa TPAHCIIOPTE U Ha IOpOrax.

-BOCHHUTaHHE YOEXKAEHHOCTH B BO3MOXXKHOCTH IMO3HATH MPHPOAY, HEOOXOJUMOCTH Pa3yMHOTO HCIOIb30BaAHUS
JIOCTHKCHUI HAYKH U TEXHOJIOTHH [T TAbHEHIIIETO Pa3BUTHS YEIOBEYECKOTO OOIIECTBa;

-pa3BUTHE YBaXECHHS K TBOPIIAM HAYKH M TEXHUKH; OTHOIIEHUS K (PM3UKE KaK K 3JIEMEHTY OOIeuenoBEeYeCKOM
KYJIBTYpBI,

2) B MeTanpeIMeTHOM HaNpaBJIeHHH

OCBOCHHE 3HAHWH O MEXaHWYECKUX, TEIUIOBBIX, AJIEKTPOMATHUTHBIX M KBAaHTOBBIX SBIICHUSX; BEIMYMHAX,
XapPaKTCPU3YIOIIUX 3TU ABJICHHA,; 3aKOHAX, KOTOPLIM OHU MOJYUHAIOTCA; METOAAaX HAYUHOI'O MMO3HAHUA NPHUPOALI U
(hopMHpOBaHUS Ha 3TOW OCHOBE MPEICTABICHUH O (PU3NUECKON KapTHHE MHPa,

OBJIQJICHNE YMEHUSMH TPOBOJUTH HAOIIOJEHHS MPUPOAHBIX SBJICHUMN, OMHCHIBATh M 0000IIAaTh Pe3yNbTaThl
HaOJFO/IEHNH, WCIONBb30BaTh MPOCTHIE W3MEPUTENbHBIE MPHOOPBI JUIS W3y4YeHUs (PUIMUECKUX SIBIICHHIA;
NPECTABIATh PE3yIbTaThl HAOMIOACHUI WIH U3MEpEeHHH B BUE TaONuIl, rpad)iKOB M BBISBISTH HA 3TOW OCHOBE
SMIHUPUYECKHE 3aBUCHUMOCTH; MPUMEHSATh TOJYYeHHBIE 3HAHUS s OOBSCHEHHUS Pa3HOOOPa3HBIX MPUPOIHBIX
SIBIICHUI W TPOIIECCOB, MPHUHIIUIOB JEHCTBHUS BAXXHEUINX TEXHWYECKUX YCTPOMCTB, IJIs pelleHUs (PpU3HUecKux
3aj1a4;

PA3BUTUC MMO3HABATCIIbHBIX MHTCPECOB, MHTCIINICKTYAJIbHBIX U TBOPYECKUX CIOCOOHOCTEN B mpouecce peuICHusA
(hm3uuecKuX 3aa4 W BBIIOJIHEHUS SKCIIEPUMEHTAIBHBIX HWCCIEOBAaHNN; CIIOCOOHOCTH K CAaMOCTOSATEIEHOMY
NpUOOPETEHHIO HOBBIX 3HAHUH MO (PU3HKE B COOTBETCTBUH C )KU3HEHHBIMH OTPEOHOCTSIMU U UHTEPECAMH;

- MCIOJb30BAaTh KOMIIBIOTCPHBIC TEXHOJIOTMU IJid peHICHUA I/IH(bOpMaHI/IOHHLIX U KOMMYHHKAIIMOHHBIX
y4eOHBIX 3a]a4, B TOM YHWCIIE: BBIYUCIICHUE, HAIMCAHUE IMUCEM, COYMHEHWH, MOKIAJ0B, pedepaToB, CO3MaHHUE
Mpe3eHTanui u JIp.;

Ilnanupyembie pe3yJibTAThI OCBOCHUSA Y4eOHOI0 npeamera «Pusnkay.
JInyHOCTHBIMHM pe3yabTaTamMu 00ydeHus Gu3uke B 7-9 Kaccax SBISIFOTCS:

® pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTE/UIEKTYAIbHBIX M TBOPUYSCKUX CITIOCOOHOCTEH yJalluXxcs;

e YOEXKICHHOCTh B BO3MOXKHOCTH ITO3HAHUSA NPHUPOMABI, B HEOOXOIMMOCTH Pa3yMHOTO HWCIIOIh30BaHUS
JOCTHKCHUH HAyKH W TEXHOJOTHH I JAJbHEHIIEro Pa3BUTHS YEIOBEYECKOr0 OOINECTBA, YBAKEHHUE K
TBOpIIaM HAYKH U TEXHUKHU, OTHOIICHHE K (DU3HMKE KaK 3JIEMEHTY OOIIEeUeTIOBEYECKON KYIBTYpPHI,

® CaMOCTOSITENILHOCTH B IPUOOPETEHUN HOBBIX 3HAHUHN M MTPAKTUYECKUX YMEHHIA,

® TOTOBHOCTh K BBIOOPY JKU3HEHHOTO TIYTH B COOTBETCTBHUM C COOCTBCHHBIMH WHTEpEcaMH U
BO3MO>KHOCTSIMU;
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e MoTuBalUMs 00pa30BaTENbHOW NESTEIBHOCTH IIKOJIBHHUKOB Ha OCHOBE JMYHOCTHO OPHEHTHPOBAHHOTO
M0/IX0/1a;

e (opMHpOBaHUE LICHHOCTHBIX OTHOLICHWUH IPYT K APYTY, YYUTEIIO, aBTOPaM OTKPHITMH M HM300pEeTeHHUH,
pe3ynbraTtamM 00y4YeHHUS.

MeTanpeaMeTHbBIMU Pe3yJbTATAMM o0yueHHs PHU3HKe B 7-9 Kiaccax SBISIOTCS:

e OBJA/JICHUE HABBIKAMH CAMOCTOSTEIBHOTO IPUOOPETEHUS] HOBBIX 3HAHMH, OPraHU3alMU Yy4eOHOMH
NESITENIbHOCTH, IIOCTAHOBKM LieNeH, IUIAHMPOBAHMS, CAaMOKOHTPOJIS M OLEHKH pe3yibTaTOB CBOEH
JeSITeTbHOCTH, YMEHUSIMU TIPEABUIETh BO3MOKHBIC PE3yJIbTaThl CBOUX JACHCTBHIA;

® TIOHMMAaHHUE Pa3INYUN MEXIy UCXOJHBIMH (PaKTaM{ M TUTIOTE3aMH JJISl UX OOBSICHEHHUS, TEOPETUUCCKUMHU
MOJIEJIIMU U PEaJIbHBIMU O0bEKTaMH, OBJIaICHUE YHUBEPCAIbHBIMY YU€OHBIMU IEHCTBUSIMU Ha IIPUMEpax
TUIIOTE3 ISl OOBACHEHUSI W3BECTHBIX (DAKTOB M AKCIIEPUMEHTAJIbHOM MPOBEPKH BBIABUTACMBIX I'MIIOTE3,
pa3paboTKH TEOPETUUECKUX MOJEICH MPOLIECCOB WU SIBIICHHIA;

e (opMHpOBaHHE YMEHHUI BOCIPHHHUMATH, MepepadaTbiBaTh M MPEABABISATH MHPOPMAIHMIO B CIOBECHOH,
o0pa3HOW, CHMBOJIMYECKON (opMax, aHaIM3UPOBaTh U TepepadaThiBaTh MONYYCHHYIO HWH(POpPMAIHIO B
COOTBETCTBUU C IOCTAaBJICHHBIMHU 3aJadyaMH, BBIACISTH OCHOBHOE COAEP)KAaHHE NMPOYUTAHHOTO TEKCTa,
HaXOJIUTh B HEM OTBETHI Ha TIOCTABJICHHBIE BOTIPOCHI M U3J1araTh ero;

e TpUOOpETEHHE OMbITa CaMOCTOSTEIHLHOTO TOMCKA, aHalW3a W 0TOOpa MH(POPMALMH C HCIOIb30BAHUEM
Pa3NUYHBIX HICTOYHUKOB ¥ HOBBIX MH()OPMAIMOHHBIX TEXHOJOTHH AJIsl pELICHNS TI03HABATEIbHbIX 3a/1a4;

® Da3BUTUEC MOHOJIOTMUYECKOW M IUAIOTHUECKOW pe4M, YMEHHS BBIpa)KaTb CBOM MBICIM M CIIOCOOHOCTH
BBICIYIINBaTh COOCCEAHNKA, TOHUMATh €ro TOUKY 3pEHHMs, IPU3HABATh MPABO JPYroro 4eloBeKa Ha HHOE
MHEHHE;

® OCBOCHHME IPHEMOB JACHCTBUH B HECTAaHIAPTHBIX CUTYALHSX, OBJAJECHHE 3BPHUCTUYECKUMH METOIAMH
penieHus nmpodiuem;

e (opmHpoBaHHE yMEHHH paboTaTh B TPYIIE C BBIIOJIHEHHEM pa3IMYHBIX COIMANBHBIX POJICH,
MPEJCTaBISITh U OTCTANBATh CBOM B3IJISIIIBI U YOCKIICHHS, BECTH TUCKYCCHIO.

PeryasTusnsbie YY /I
OO0yJaroImuHCs TOTYIUT BO3MOKHOCTD s (HOPMUPOBAHUS CIEAYIONINX PeryIsSTHBHBIX Y Y /.

1. VYMeHHE CaMOCTOSATENBHO OMPEACIATh LEIH 00yUYSHHsI, CTABUTh M (hOPMYJIUPOBATH HOBBIC 3a/1a4u B yué0e

Y TI03HABATENBHON JAESATENIbHOCTH, Pa3BUBATh MOTHUBBI U HHTEPECHI CBOEH T0- 3HABATEIILHON JIESATEILHOCTH.
OO0y4JaroIuHCs CMOXKET:

®  AHANM3MPOBATH CYIIECTBYIOIINE U INIAHUPOBATH OyAyIIne 00pa3oBaTesIbHbIE PE3yIIbTATHI;

® UAECHTH(UIMPOBATH COOCTBEHHBIEC POOIEMBI M OIPENENIATE IIIaBHYIO IPOOIeMy;

e BBIABUraTb BEPCHUHM peIIEHHS NpoOsieMbl, (OPMYIMPOBaTh TUIOTE3bl, NPEABOCXUINATH KOHEUYHBIH
pe3ynbTart;

®  CTaBUTh LIENb JACATEILHOCTH HA OCHOBE ONPENEIEHHON MPOOJIEMBI M CYIIECTBYIOIIMX BO3MOKHOCTEIH;

e (dopmynupoBaTh yueOHbIC 33/Ia4H KaK IIary JOCTKEHUS TOCTABICHHOH 1IeJH JeSTeIbHOCTH;

e 00OCHOBBIBATH IIEJIEBBIC OPHEHTHPHI M TPUOPHUTETHI CCHUIKAMU Ha IIEHHOCTH, YKa3biBas M OOOCHOBBIBAS
JIOTHYECKYIO TIOCIIeI0BATEILHOCTH I1IaroB.

2. YMeHHEe CcaMOCTOSITEJIbHO IJIAaHUPOBAaTh IYTH IOCTIDKEHHS ILeNieil, B TOM 4HCIIE aJbTEepHATHBHBIC,
0CO3HAHHO BbIOMpaTh Hanbosee 3¢ GeKTUBHBIE CIIOCOOBI peleHHs y4eOHBIX U TIO3HABATENbHBIX 3a/1a4.

OO0y4aromuics CMOXKET:

e ompeaenaTh HeoOxomumoe(bie) NEeHCTBUE(s) B COOTBETCTBHM C YYeOHOW M TO3HABATEIbHOW 3ajadyaMH U
COCTaBJISITh AJITOPUTM €To(MX) BBITIOIHEHUS;

e 00OCHOBBIBATb W OCYLIECTBIATH BBIOOp HamOosee 3(PQeKTUBHBIX crOcOOOB pemeHus Y4eOHBIX |
MO3HABaTENbHBIX 33/1a4;

®  OIpEJENsATH/HAX0AUTh, B TOM YHUCIIE U3 MPEIUIOKEHHBIX BAPUAHTOB, YCIIOBHS JIJIsl BBIITOJHEHUST YUeOHOM 1
MO3HABATEJIFHOM 3a/71a4;

® BBICTpaWBaTh KU3HEHHBIC TUIAHBI HAa KPAaTKOCPOUYHOE Oyayilee (3asBIATH IIeJeBble OPUCHTUPHI, CTABUTH
aJiekBaTHbIE WM 3aJjadyd H [peJJlarath JICHCTBUS, YKasblBass © OOOCHOBBIBAas  JIOTHUYECKYIO
M0CJIEJ0BATENLHOCTD 11aroB);

e BpRIOMpaTh W3 NPEAJIOKECHHBIX BapHAaHTOB M CAMOCTOSITENIBHO HMCKAaTh CPEACTBA/PECYpChl ISl peIICHUs
3aa4n/AOCTKECHUS LIEIIH;



TOUKA \!Pocm

PU3NKA

COCTABIIAITH IUIaH pelIeHHs MpoOIeMbl (BBIOIHEHUS IPOEKTA, TPOBEACHHUS UCCICOBAHUS);

OTIpPEaeIATh NOTCHIUABHBIE 3aTPyIHEHHS MIPH PEIICHUH Y4eOHOH U MO3HaBaTEIFHON 3aa4i U HAXOIUTh
CpEeJICTBA JUIs UX YCTpaHEHUS;

OIMCHIBATh CBOM OMBIT, OQOpMIISLL €ro I Iepefadd APYTMM JIIOISM B BUAE TEXHOJOIMH PEIIEHUS
IPAaKTUYECKUX 33/a4 ONPeesIEHHOIO KJlacca;

IUTAHUPOBATh M KOPPEKTUPOBATh CBOIO HHANMBUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

YMeHne COOTHOCHUTH CBOHM IEHCTBHS C IUIAHMPYEMBIMH PE3yJbTaTaMH, OCYILECTBIATh KOHTPOJIb CBOEH
JeSITEeIbHOCTH B TIpolLiecce AOCTIKEHHUS pe3ysbTara, ONPEAeNATh CIOCOObI JAEHCTBHH B pamKax
NPEIJIOKCHHBIX YCIOBUM M TpeOOBaHWI, KOPPEKTHPOBAaTh CBOM JEWCTBHSI B COOTBETCTBHU C
W3MEHSIOLIEHCS CUTYalHEH.

OOy4JaroIIUNCs CMOXKET:

4.

ONPEACIISTh COBMECTHO C NEJArOrOM M CBEPCTHHKAMM KPUTEPHUU IJIAHUPYEMBIX PE3YJIBTATOB U KPUTEPUHU
OIICHKH CBOEH y4eOHOM ACSITeIHbHOCTH;

CHUCTEMAaTHU3UPOBaTh (B TOM YHCIIE BBIOMPATH MPHOPHTETHBIC) KPUTEPUU IIAHUPYEMBIX pPE3YyJIbTAaTOB U
OLICHKH CBOEH JESITEIbHOCTH;

OoTOMpaTh MHCTPYMEHTHI JJISl OLICHUBAHUSI CBOCU JESTENBHOCTH, OCYHICCTBIATH CAMOKOHTPOJIb CBOEH
JIEITENIbHOCTH B paMKaX MPEJJI0KEHHBIX YCIOBUI U Tpe6OBaHI/H71;

OLICHMUBATL CBOIO ACATCIBHOCTb, aprYMCHTHUPYSA NPUYHUHBI OOCTHXKCHHUA WM OTCYTCTBUA INJIAHUPYEMOI'O
pe3ynbTara;

HaXOJWTh JOCTATOYHBIE CPEJCTBA [T BHITOMHEHUS YIEOHBIX JEWCTBUIN B U3MEHSIOMICHCS CUTYalluy W/ WA
MIPU OTCYTCTBUM ILIAHUPYEMOI'O PE3YIIbTATA;

paboTtas MO cBOeMy IUIaHY, BHOCHUTh KOPPEKTHBHI B TEKYIIyI0 MAESITEIHHOCTh Ha OCHOBE aHallM3a
W3MEHEHUI CUTyalluy ISl TIOJTYYEeHHS 3aIIaHMPOBAHHBIX XapaKTEPHUCTHK POAYKTa/pe3yibTara;
YCTaHaBJIMUBATH CBA3b MCKAY IMOJTYUYCHHBIMU XaPAKTCPUCTUKAMU IMMPOAYKTA U XapaKTCPUCTUKAMU IIpoLecca
ACATCIIBHOCTHU U IO 3aBCPHICHUHN ACATCIIBHOCTH INpC€AjiaraTb M3MCHE- HHUC XApPaKTCPUCTUK IIpouecca IJId
MOJIYYCHHUS] YITYUIICHHBIX XapaKTEPUCTUK MPOAYKTA;

CBEPSITH CBOM JISHCTBHSI C [ENBI0 U TIPY HEOOXOIMMOCTH UCTIPABIIATH OMIMOKH CAaMOCTOSTEIBHO.

YMeHne OIeHWBaTh NPAaBUIHHOCTh BHIMOJHEHUS YyUeOHOW 3amadd, COOCTBEHHBIE BO3MOXKHOCTH €&
peneHus.

OO0yuaromuics CMOXKET:

OTIPEETISATh KPUTEPHUN TPABUIHHOCTH (KOPPEKTHOCTH) BBITIOJTHEHHS YIeOHOH 3a/1a4H;

AHAIIM3UPOBATh U OOOCHOBBIBATH IMPHUMEHEHHWE COOTBETCTBYIOIIETO WHCTPYMEHTAPHs IS BBITOIHEHUS
y4eOHOH 3a1a4u;

CBOOOJIHO TIOJIb30BAThCSl BBIPAOOTAHHBIMH KPHUTEPUSMH OIICHKH U CaMOOICHKH, HMCXOJs W3 LEIU |
MMEIOIHUXCS CPENICTB, Pa3inyas pe3yJIbTaT U CIIOCOOBI JEHCTBHU;

OLIEHMBATh TPOJIYKT CBOCW JICSITENHHOCTH 10 33JaHHBIM W/HIM CaMOCTOSITENIFHO —ONpeeiEHHBIM
KPUTEPHUSM B COOTBETCTBHH C LENBIO ACSITEIBHOCTH;

00OCHOBBIBATh JTOCTHKMMOCTh II€TH BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OIIEHKH CBOMX BHYTPEHHHX
PECYpPCOB U IOCTYIHBIX BHEIIHUX PECYPCOB;

(bMKCcHpOBaThH M AHATM3UPOBATH TUHAMHUKY COOCTBEHHBIX 00pa30BaTENbHBIX PE3YIHTATOB.

BitaseHne oCHOBaMM CaMOKOHTPOJIS, CAMOOLEHKH, IIPUHATHS PEIIEHUN M OCYLIECTBICHUS OCO3HAHHOTO
BbIOOpa B yueOHOM U MMO3HABATENLHOM JIESITEIHHOCTH.

OO0y4JaroIuHCst CMOXKET:

HaOIIIO/IaTh ¥ aHAJM3UPOBATh COOCTBEHHYIO YUEOHYIO M MO3HABATEIBHYIO JESTENFHOCTh U JEeSITEIbHOCTh
JIPYTHX 00YYarOIIMXCs B MPOIIECCE B3aUMOIIPOBEPKHU;

COOTHOCHUTH pealbHbIC M INIAHUPYEMBIE PE3yJIbTaThl HHINBHIYAIBHONW 00pa30BaTEeIbLHON NEATCILHOCTH H
JIeNIaTh BBIBOJIBL;

MIPUHUMATh PElICHNE B y4eOHOM CUTYyallMu ¥ HECTH 32 HETO OTBETCTBEHHOCTH;

CaMOCTOSITEIIFHO OIPENEeNsITh MPUYMHBI CBOETO yCIleXa WM HEeyClieXa W HaXOJUTh CIIOCOOBI BBIXOJA W3
CHUTyallUH HEYCIEXA;

PETPOCTIEKTHBHO OMpEIEIATh, Kakue IEHCTBUS 1O PEIICHHI0 Y4eOHOW 3aJaud WIM IMapaMeTphl 3THUX
JISHCTBUIA MTPUBEITN K TIOJTYYCHHIO UMEIOIIETOCS MPOYKTa yUeOHO! NeSTebHOCTH,
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TOUKA !'POCTA PHIHKA

JIEMOHCTPHUPOBATh TMPHUEMBI  PETYJIALNUU  MCUXO(U3UOIOTUYCCKUX/IMOIIMOHATIBHBIX ~ COCTOSHUM IS
noctmkeHus  d¢d¢dekra  ycrnokoeHus (YCTpaHEHUS SMOIMOHAIBHON  HampspkEHHOCTH), 3ddekTa
BOCCTAaHOBJICHHSI (OCITa0lleHWs] TPOSBIEHUN yTomieHwns), d¢dekra axTUBU3AUN  (TOBBIIICHUS
MICUXO(PU3NOIOTHIESCKON PEAKTHUBHOCTH ).

Ilo3naBaTeibHble YV ]|
OO0y4aromuics TOTYYUT BO3MOKHOCTD 151 ((OPMUPOBAHUS CIIEAYIOIINX TTO3HABAaTENbHBIX Y Y /1.

1.

YMenue ONpeaACIATL IMOHATHUA, CO34aBaTh O606H1€HI/I$I, YCTaHaBJIMWBATbL aHAJIOTHH, KJ'IaCCI/I(I)I/IHI/II)OBaTI),
CaMOCTOATCIIBHO BBI6I/IpaTI> OCHOBAaHUA W KPUTEPHUU JIA I(J'IaCCI/I(bI/IKaLII/II/I, yCTaHaBJIMBAaTb NPUYUHHO-
CJICACTBCHHBIC CBA3U, CTPOUTH JIOTUUCCKOC PACCYKICHUC, YMO3AKIIIOUCHUEC (I/IH):[yKTI/IBHOC, ACOYKTHUBHOC,
I10 aHaJIoT I/II/I) " AcCjiaTb BBIBOJEI.

OO0yJaroImuicst CMOXKET:

MOJIOUPATh CIIOBA, COMIOAYUHEHHBIE KITFOUYSBOMY CIIOBY, OTIPEIEIISIONINE €ro MPU3HAKU 1 CBOWCTRA,
BBICTPANBATh JIOTHYECKYIO IIEMOYKY, COCTOSIIYIO U3 KITFOUEBOT'O CIIOBA U COMOTYHMHEHHBIX €My CIIOB;
BBIJICNIATEH OOIIMIA PU3HAK JIBYX MM HECKOJIBKHX MPEIMETOB WITH SBICHUN H OOBICHATH UX CXOJICTBO;
OOBCUHATL TPEAMEThI ¥ SBJICHUS B TPYNIbl TI0 ONPEACNEHHBIM TPU3HAKaM, CpPaBHHUBATH,
KIIACCU(UIMPOBATH U 0000IIATh (PaKTHI U SBICHUS;

BBIICIISATH SIBJICHUE M3 OOILEro psjia IPYruX SABJICHHUIA;

OTPECIAThL O0CTOATENILCTBA, KOTOPHIC MPEANICCTBOBAIM BO3HUKHOBEHHUIO CBS3U MEXKIY SIBICHUSAMH, H3
3TUX OOCTOSATEIILCTB BBIACIATH OMPEICISAIONINE, CIIOCOOHBIC OBITh MPUYMHON JAHHOTO SBJICHMSI, BBISIBISAThH
MIPUYHHBI U CIICJICTBHS SBICHHIA;

CTPOUTH PACCYXkJCHUE OT OONIMX 3aKOHOMEPHOCTEH K YACTHBIM SIBICHHSM M OT YacTHBIX SIBICHUH K
00ITNM 3aKOHOMEPHOCTSIM;

CTPOUTH PacCyKIICHUE Ha OCHOBE CPaBHEHUSI MPEIMETOB U SIBJICHUM, BBIICIISS MTPH 3TOM OOIIHE MPHU3HAKY;
M3JIaraTh NOJYYCHHYIO HHPOPMAIIMIO, HHTEPIPETUPYS €€ B KOHTCKCTE PeIlacMoi 3aj1auu;

CaMOCTOSITCJIbHO YKa3bIBaTh Ha WHGOPMAIMIO, HYKIAIOIIYIOCS B IMPOBEPKE, MpeajaraTh U IMPUMCEHATh
Croco0 MPOBEPKU JTIOCTOBEPHOCTH HWHGOPMAITHH;

BepOaTM30BaTh SMOIIMOHAILHOE BIICYATIICHHE, OKa3aHHOE Ha HETO HCTOYHUKOM;

OOBSCHSTH SIBJICHUS, TPOILIECCHI, CBS3M M OTHOIICHWS, BBISBIIICMbIC B XOJIe¢ IIO3HABATEIBHOW U
HCCIIEIOBATEIbCKON JICATENILHOCTH (TIPUBOAUTH OOBSCHCHHE C HM3MEHEHHEM (HOPMBI TIPEACTABICHHUS;
OOBACHSTH, JETATU3UPYS WM 0000111ast; OOBICHATH C 3aJJaHHON TOYKH 3PEHU);

BBISIBJISITH M HA3bIBaTh MPUUYUHBI COOBITHSI, SIBIICHUS, B TOM 4YHCJICE BO3MOXKHBbIC/HauOoJiee BEPOSTHBIC
MPUYUHBI, BO3MOXHBIC TMOCIEJACTBUS 3aJaHHOW NPUYMHBI, CaMOCTOSTEIBLHO OCYIIECTBJISS MPUUYUHHO-
CIICICTBCHHBIN aHAIIN3;

JeNaTh BBIBOJI HAa OCHOBE KPHUTHUYECKOTO aHAM3a PAa3HBIX TOYEK 3PEHHS, MOATBEPIKIATh BBIBOJ
COOCTBEHHOM apryMEHTAIUEH WIIH CAMOCTOSITEIBHO MOJTYYESHHBIMH JJAHHBIMU.

YMeHue co3naBath, MPUMEHSATh U MPEOOPa30BEIBATh 3HAKA M CHMBOJIBI, MOJIEIH M CXEMBI JUISl PEeIIeHUs
y4eOHBIX U MTO3HABATEIbHBIX 33]1a4.

OO0y4JaroIunCs CMOXKET:

0003Ha4aTh CUMBOJIOM M 3HAKOM IIpEMET U/HUJIH SBJICHUE;

OTIPEIEIISATh JIOTUYECKUE CBSI3H MEXAY NpeAMEeTaMH W/WIN SBJICHUSMH, 0003HaYaTh JaHHbBIE JIOTUUYECKHUE
CBSI3U C ITOMOILBIO 3HAKOB B CXEME;

co3JlaBaTh abCTPaKTHBIN WK pealbHBIH 00pa3 mpeaMeTa 1/iilH SBICHNUS;

CTPOUTH MOJIENIE/CXEMY Ha OCHOBE YCIIOBHH 3a/1a4M W/HITH crioco0a e€ pelieHus;

co3gaBaThb Bep6aanLIe, BCIHICCTBCHHbBIC U I/IH(i)OpMaHI/IOHHBIe MOACIN C BBIACICHHUEM CYHICCTBECHHBIX
XapaKTepUCTUK 00BEKTA JUIS ONPEJIENIEHHsI CrIoco0a penieHus 3a/I1a4i B COOTBETCTBUU C CUTYaIlUEH;
MpeoOpa3oBhIBATE MOJIENN C IENbI0 BBISBICHUS OOIIMX 3aKOHOB, OMPEACISIONINX MAaHHYIO MPEIMETHYIO
00J1aCTh;

MEPEeBOUTh CIOXHYI0 MO COCTaBy (MHOTOACIeKTHYI0) HWHGPOPMaLUI0 U3 TpadUuecKoro WiH
(opMan30BaHHOTO (CUMBOJIEHOTO) MPEACTABICHUS B TEKCTOBOE U HA00OPOT;

CTPOUTH CXEMY, AJITOPUTM )16171CTBPI5[, HCIIPaBJIATH WM BOCCTaHABJIMBATH HEN3BECTHBIN paHEEC AJITOPpUTM Ha
OCHOBE MMEIOIIErocs 3HaHHsI 00 00BeKTe, K KOTOPOMY IIPUMEHSIETCS arOPUTM;
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3.

TOUKA \!Pocm

PU3NKA

CTPOUTH JIOKA3aTEILCTBO: MPSIMOE, KOCBEHHOE, OT IPOTHBHOTO;

AQHAJIM3UPOBATH/PEIICKCUPOBATh OMBIT Pa3pabOTKH W pealu3alud y4yeOHOTO MPOEKTa, HCCICIOBAaHUS
(TeopeTHYeCcKoro, IMIMMPUIECKOT0) Ha OCHOBE MPEUIOKCHHOM MPOOJIEMHON CHUTyalluu, MOCTAaBJICHHOM
IEeNTW W/WJIH 33J]aHHBIX KPUTEPHUEB OLIEHKH MPOAYKTa/pe3yiibTaTa.

CMBICIIOBOE YTEHHE.

OOy4JaroIIUNCs CMOXKET:

:h. e o o

HaXOIHTh B TEKCTE TpeOyeMyto HHPOPMAIHIO (B COOTBETCTBHH C IIEIISIMU CBOCH JAESITETHHOCTH);
OpPHUEHTHPOBATHCA B COJEPIKAHUH TEKCTA, IOHIMATh IIEIOCTHBIN CMBICT TEKCTa, CTPYKTYPHPOBATH TEKCT;
YCTaHaBIMBATh B3aUMOCBS3b OMMUCAHHBIX B TEKCTE COOBITHH, SIBICHUH, POIIECCOB;

PE3IOMHPOBATH TIIABHYIO UIEI0 TEKCTa;

KPUTHYECKH OIIEHWBATH COEpKaHue U POPMY TEKCTa.

@opMHpOBaHHE W PA3BUTHE JKOJIOTHMYECKOTO MBIIUICHHUS, YMEHHE MPHUMEHATH €r0 B IT03HABATEIHHOM,
KOMMYHHKATHBHOM, COIMMAIBHON MPAKTUKE U MPOPEeCCHOHATFHOW OPUEHTAIINH.

OOy4JaroIIUNCs CMOXKET:

ONPEACIISTh CBOE OTHOILIEHHUE K IPUPOIHON CPENE;

aHaJM3UPOBATH BIMSHHUE IKOJIOTHYECKUX (DAKTOPOB Ha Cpey OOMTAHUS YKUBBIX OPraHU3MOB;

MIPOBOANTH MPUYNHHBIN W BEPOSATHOCTHBIA aHAIIN3 SKOJIIOTUIECKIX CUTYAIIHIA;

MIPOTHO3UPOBATh HM3MEHEHUS CHUTYaIlMH TPU CMEHe NEHCTBUS ogHOTro (pakTopa Ha MEHCTBHE IPYroro
¢axropa;

pactpoCTpaHsITh SKOJIOTUYECKHE 3HAHUSA U YYaCTBOBATh B MPAKTHYECKUX JIENIaX IO 3aIIUTE OKPYKAIOIIeH
CpeIbL;

BBIpaKaTh CBOE OTHOIICHUE K MPHUPOE Yepe3 PUCYHKH, COYMHEHHS, MOJEIH, TIPOCKTHBIE paOOTHI.
PasButne MOTHUBaAIlUM K OBJIAJACHUIO Ky.HBTypOﬁ AKTHBHOI'O HCITOJIb30BaHUs cnosapeﬁ " APYTUX IIOMCKOBBIX
CHUCTEM.

OO0yJaroImuncs CMOXKET:

OTIPECIIATE HEOOXOIUMBIC KITIOUEBbIC TONCKOBBIE CIIOBA U 3AIPOCHL;

OCYHICCTBHHTB B3aHMO[ICI71CTBHC C E)HGKTpOHHBIMI/I IMIOMCKOBBIMH CUCTEMaMU, CJ'IOBap;IMI/I;

(I)OpMI/IpOBaTI) MHO)KCCTBGHHyIO BbI60pKy U3 MOUCKOBBIX UCTOYHUKOB IJIs1 O6’bCKTI/IBI/I3aHI/H/I pe3yﬂbTaTOB
ITOMCKa,

COOTHOCHTH MOJTyYEHHBIE PE3YIBTATHI TIONCKA CO CBOEH JEATETHLHOCTRIO.

KommynukatuBHbie YY ]|

1.

YMeHne OpraHu30BBIBaTH Y4e€OHOE COTPYJHMYECTBO U COBMECTHYIO [ESTEIBHOCTH C YYHUTENEM U
CBEpCTHMKAaMH; paboTaTh WHAMBUAYAIBHO W B TpYyNINe: HAaXoOUTh oO0Ilee pelieHHe W pa3peuarsb
KOH(JIUKTHI HA OCHOBE COTJIACOBAHUS MO3MINN U yu€Ta HHTEpECcOB; (OpMyIHpOBATh, ApTYMEHTUPOBAThH U
OTCTauBaTh CBOE MHEHHUE.

OO0y4JaroIunCs CMOXKET:

ONPEIENATh BO3SMOXKHBIE POJIM B COBMECTHOM JESITEIIBHOCTH;

WrpaTh ONPEAEIEHHYIO POJIb B COBMECTHOM AESTEIBHOCTH;

MPUHUMATH TIO3UIUIO COOECeTHUKA, IIOHUMAsT TIO3UIMIO JIPYToro, pa3iinyaTh B €0 pedyr: MHEHHE (TOYKY
3peHus), JOKa3aTeNbCTBO (ApTYMEHTHI), PAaKThI; THIIOTE3bl, AaKCHOMBI, TEOPHH;

OTIPEIeNISATh CBOM JCWUCTBHS W JEHCTBUS MapTHEPA, KOTOPhIE CHOCOOCTBOBANM WM MPEMSTCTBOBAIH
MPOAYKTHBHON KOMMYHHKAIIUH;

CTPOUTH NMO3UTHBHBIE OTHOLIECHUS B IIpoliecce yueOHON 1 MO3HAaBaTeNbHOM e TeIbHOCTH;

KOPPEKTHO M apryMEHTHPOBAaHHO OTCTaMBaThb CBOIO TOYKY 3pEHHS, B JAHCKYCCHH YMETh BBIJBUIATH
KOHTPapryMeHTHI, epedpasupoBaTh CBOIO MBICIb (BJIaIcHUE MEXaHU3MOM 3KBHBAJICHTHBIX 3aMEH);
KPUTHYECKH OTHOCHTHCA K COOCTBEHHOMY MHEHHIO, C IOCTOMHCTBOM IMPU3HABaTh OMIMOOYHOCTH CBOETO
MHEHUS (€CJTM OHO TaKOBO) M KOPPEKTUPOBATH €T0;

npe/uiarath ajJbTePHATHBHOE PEUICHUE B KOHPIUKTHOH CUTYAIINH;

BBLIETISITH OOIIYIO TOUKY 3PEHHSI B TUCKYCCHU;

JIOTOBApUBATBCS O TPABWIIAX W BOMpPOCaxX JUIsI OOCYXKIEHHS B COOTBETCTBHM C TIOCTABIEHHOW Tepen
TpYyIIION 3a1a4ei;

OpPTraHU30BbIBaTh Y4eOHOE B3aMMOJEHcTBME B Tpymne (OmpeaessTb oOIIue e, paclpeneisTs POy,
JIOTOBAPUBATHCS APYT C APYTOM H T. 11.);
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TOUKA \!Pocm

PU3NKA

YCTPAHATH B PAMKaxX JTHAJIOra Pa3phiBbl B KOMMYHUKAIIHH, O0YCIIOBICHHBIC HETTOHMMAHHUEM/HETPUATHEM CO
CTOPOHEBI coOeceHHKa 3a1a4u, (DOPMBI UM COJICPIKAHUS TUAIora.

VYMeHHe O0CO3HAHHO HCIOJIb30BaTh PEYEBbIC CPEACTBA B COOTBETCTBUH C 3aJauyeii KOMMYHHKAIMU IS
BBIPDAXKEHHSI CBOMX 4YyBCTB, MBICIEH M MOTPEOHOCTEH JUIS IUIAHUPOBAHUS W PETYJSIHUH  CBOEH
JIeSITeIbHOCTH; BIIQJICHUE YCTHON M MUCHhMEHHOMN Peubio, MOHOJIOTHUECKONH KOHTEKCTHOM PEUBIO.

OO0yJaroImuicst CMOXKET:

3.

OTIPE/IeNIATH 3a71a4y KOMMYHHUKAIIMU U B COOTBETCTBHHM C HEW OTOMpATh peueBbIe CPEICTBA;

OTOMpAaTh M HCIIOJIF30BaTh PEUEBBIC CPEACTBA B MPOIEcCe KOMMYHHUKAIUH C IPYTHMH JIFOIBMH (IHAIOT B
nape, B MaJIoil Tpymme u T. 1.);

MPECTaBISITh B YCTHOM WM MUCbMEHHOM (hopMe pa3BEPHYTHIH IJIaH COOCTBEHHOM JEesITEIbHOCTH;
coOmoaTh HOPMBI MyONWYHOM peuM, pPEriaMeHT B MOHOJOre M JUCKYCCHH B COOTBETCTBHH C
KOMMYHHKAaTUBHOH 3a/1a4ei;

BBICKa3bIBaTh 1 00OOCHOBBIBATH MHEHHE (CYKACHHUE) U 3allpalllnBaTh MHEHHE TapTHEPA B paMKaXx JAUANIOra;
MPUHUMATH PElICHHE B XOJIe TMAJIOTa U COTJIacCOBBIBATH €r0 C COOECEIHUKOM;

CO34aBaThb NMUCBMCHHBIC KIMIIMPOBAHHBIC W OPUTMHAJIBHBIC TCKCTBHI C HCIIOJIB30BAHHUEM H€O6XOI[I/IMI)IX
PCUYCBLIX CPCACTB,

WCIIONTE30BaTh BepOabHBIE CPEACTBA (CPEICTBA JOTHUECKOM CBSI3M) VIS BBIACIEHHUS CMBICIOBBIX OJIOKOB
CBOETO BBICTYILJICHUS;

HCII0JIB30BaTh HeBep6aI[beIe CpeacTBa WM HaArJgAHLIC MaTCpHUaJIbI, HOI[FOTOBJICHHI)IC/ OTOGpaHHBIC non
PYKOBOACTBOM yYHUTES;

JcJ1aTh 0HCHO‘IHI)II>1 BBIBOJ O AOCTHMXXCHHU LCJIM KOMMYHHKAIIMM HEIIOCPCACTBCHHO IIOCJIC 3aBCPIICHUA
KOMMYHHKAaTUBHOTO KOHTaKTa U 0OOCHOBBIBATb €r0.

dopmupoBaHHe ¥ pPa3BUTHE KOMIICTEHTHOCTH B OOJAaCTH HCHONB30BaHUS HMH(POPMAIMOH- HO-
KOMMYHUKaIIMOHHBIX TexHonoru# (namee — UKT).

OOy4JaroIIUNCs CMOXKET:

LIEJICHANPABICHHO HMCKAaTh W HCIOJIb30BaTh HWH(GOPMALMOHHBIE PECYPChl, HEOOXOAUMBIE AJISI PEIICHUs
y4e0OHBIX U MPAKTHUECKUX 3a/1a4, ¢ oMorsio cpencts UKT;

BbIOMPATh, CTPOUTH M UCTIOJIB30BaTh aI€KBATHYIO HH(POPMAIIMOHHYIO MOAENb AJIS IIEpelaur CBOUX MBICJICH
CpeICTBaMH €CTECTBECHHBIX M ()OPMAIbHBIX S3bIKOB B COOTBETCTBUH C YCIOBUSIMHA KOMMYHUKAIIH;
BBIACIATH I/IH(l)OpMaHI/IOHHBH‘/'I ACIICKT 3a/la4uy, OINCPUPOBATH JaHHBIMHU, HMCIIOJb30BaTh MO- JCJIb PCHICHUA
3aJa4u;

HCIIOJIBb30BaTh KOMIIBIOTEPHBIC TEXHOJIOTUU (BKJIIO‘IaH BI)IGOp AZICKBATHBIX 3a1a4€ HMHCTPYMCHTAJIbHBIX
IPOrpaMMHO-aNIapaTHBIX CPEACTB U CEPBUCOB) ISl PELIeHUs] HH()OpMAaLK- OHHBIX U KOMMYHUKAIIHOHHBIX
yueOHBIX 3ajad, B TOM YHWCJIC: BBIYMCIICHHE, HANHMCAHHE MHCEM, COUYMHEHMH, AOKJIagoB, pedeparos,
CO3JIaHUE TIPE3CHTALMH U Ap.;

WCTOJIB30BaTh HHPOPMAIUIO C YIETOM STHYECKUX U TIPABOBBIX HOPM;

co3/aBaTh HMH()OPMAIMOHHBIE pECYpChl PAa3HOr0 THMMA M JUIA pa3HbIX ayJUTOPHH, COOJIIOJIAThH
WHQOPMAIMOHHYIO TUTHEHY M NIpaBuiia MHPOPMAIIMOHHOM 6e30MacHOCTH.

IIpenmeTHbIMHU pe3yJibTaTaMu 00yueHus pusuke B 7-9 Ki1accax sIBJISIIOTCH:

(opMHpOBaHHE MPEACTABICHUH O 3aKOHOMEPHOW CBS3M M II03HABAEMOCTH SIBICHMHA NPHUPOJIBI, 00
OOBEKTUBHOCTH HAay4dyHOTO 3HAHHSA, O CHCTeMOoOpasywollei poinu (Gu3MKH Ui pa3BHTUS JAPYTHX
€CTECTBEHHBIX HaYK, TEXHUKH U TEXHOJOTUH; HAYYHOT'O MHUPOBO33PEHHS KaK pe3yJIbTaTa U3y4eHHUS OCHOB
CTPOEHUS MAaTepUH U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

® 3HaHudA O IMpUpOAC BaKHEHIITNX (I)I/I3I/ILICCKI/IX SIBIICHUI OKpYXaromero Mupa MU ITOHUMAaHHUC CMBICIIA

(hM3UIEeCKUX 3aKOHOB, PACKPBIBAIOIINX CBSI3b U3YUCHHBIX SIBICHHM;

(dopMUpOBaHHE MEPBOHAYAIBHBIX MPEACTABICHUNH O (U3MYSCKOW CYIIHOCTH SBJICHHHM IPUPOIBI
(MeXaHUYeCKHX, TEIUIOBBIX, 3JIEKTPOMArHUTHBIX W KBAaHTOBBIX), BUAAX MaTepuu (BEHIECTBO U TIOJE),
JIBIKCHUH KaK CIIOCO0OE CYIIECTBOBAHHUS MAaTepPHM;, YCBOCHHE OCHOBHBIX W€ MEXaHHKH, aTOMHO-
MOJICKYJISIDHOTO YYEHHS O CTPOSHHM BEIIECTBA, 3JCMEHTOB JJICKTPOJMHAMUKHA M KBAaHTOBOW (DU3UKU;
OBJIJICHHME MOHATUHHBIM alapaTOM U CUMBOJIMUYECKUM SI3IKOM (DU3HKH;

® YMCHHA NOJB30BAaThCA MCTOAaMHU HAYYHOI'O0 HCCJICIOBAHUS SIBIICHUH npupoabl, TPOBOJAUTH Ha6J’IIO,Z[CHI/I$I,

IJIAHUPOBATh U BbIINOJHATH SKCIICPUMCHTHI, O6pa6aTLIBaTI> PE3YJIbTAaThl HBMCPCHHﬁ, MNpEaACTaABIIATH
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pe3yIbTaThl U3MEPEHUH C MTOMOIIBI0 TabIuI, TpaduKoB U POpMYI, OOHAPYKUBATH 3aBUCHMOCTH MEXTY
(u3MUeCKUMH BEITMYMHAMH, OOBACHSITD MOJIyYeHHBIE PE3YNbTaThl U A€TaTh BEIBOABI, OLICHUBATH IPAHULIBI
MOTPEIIHOCTEH PEe3yNbTaTOB H3MEPECHUH;

e yMEHHs NPUMEHATh TEOPETUYECKWE 3HAHWA MO (U3MKE Ha MpaKTUKE, peuats (Qu3ndecKkue 3ajaud Ha
IIPUMEHEHUE MOJIyYeHHBIX 3HAHUI;

e yMEHMs M HaBBIKM IPUMEHATH MOJIYYECHHBIC 3HAHUS UL OOBSCHEHUS NMPUHLMIIOB ACHCTBHUSA BAXKHEHUIIMX
TEXHUYECKUX YCTPOMCTB, (pabOThI) MallMH M MEXaHU3MOB, CPEICTB MEPEABIKEHUS U CBA3H, OBITOBBIX
MpUOOPOB, MPOMBIIUICHHBIX TEXHOJIOTHUECKUX MPOLECCOB, PEHICHUS MPAKTUUECKUX 3a]a4 MOBCEIHEBHOM
XKHU3HH, oOecredeHus: 0e30IIacCHOCTH CBOCH JKU3HM, PALMOHAIBHOTO IPUPOAONONIB30BAaHUA U OXPaHBI
OKpY’KaroIleil cpelipl; BINSHUSA TEXHUUECKUX YCTPOUCTB Ha OKPY’KAIOIIYIO CPELy;

® 0CO3HAaHME BO3MOXKHBIX MMPUYHUH TEXHOTEHHBIX H YKOJOTHMYECKHUX KaTtacTpod.

® O0CO3HaHHWE HEOOXOIUMOCTH TPHMEHEHHsS IOCTI)KEHHH (QHU3MKH M TEXHOJOTWH IJs PanrOHaIbHOTO
MIPUPOAOIOIb30BAHUS;

e OBJAJICHUE OCHOBAaMM 0€30IIaCHOTO HCIIONB30BaHMSA €CTECTBEHHBIX M HCKYCCTBEHHBIX 3JIEKTPHUECKUX H
MarHUTHBIX TIOJIEH, DIEKTPOMAarHUTHBIX H 3BYKOBBIX BOJIH, €CTECTBEHHBIX M HCKYCCTBEHHBIX
HWOHW3UPYIOIIMX H3IyUYeHHH BO M30€KaHHWE WX BPEJHOTO BO3JCHCTBHS HAa OKPYXKAIOIIYI0 CpeAy H
OpTaHU3M YeJIOBEKa;

e (opmupoBaHue YOEKAECHUS B 3aKOHOMEPHOH CBSI3M UM II03HABAEMOCTH SIBJICHUM NPUPOIBI, B
00BEKTUBHOCTH HAyYHOTO 3HAHWS, B BHICOKOH IIEHHOCTH HAayKH B Pa3BUTHH MaTepUATLHOW M TyXOBHOU
KYJIbTYpBI JIFOICH;

® Da3BUTUE TEOPETHYECKOTO MBIIUICHUS Ha OCHOBE ()OPMHUPOBAaHUS YMEHHUH YCTaHABIMBAaTh (aKThl,
pa3nuyarte NPUYUHBI W CJIEIACTBHSA, CTPOMTh MOJAEIM M BBIABUTATh TMIIOTE3bl, OTBICKUBATh U
(dhopMynHUpoBaTh J0Ka3aTeIbCTBA BBIIBUHYTBHIX THIIOTE3, BBIBOAUTH U3 AKCIECPUMEHTAIBHBIX (AKTOB U
TEOpPETUYECKUX MoJieNiel (Pru3nvecKre 3aKOHBI;

® Da3BUTMEC YMEHHS IUIAHUPOBATH B IIOBCEIHEBHON >KM3HU CBOM ACHCTBHUA C INPUMEHEHHEM IOJYYCHHBIX
3HAaHUHM 3aKOHOB MEXaHMKH, 3JCKTPOAMHAMHUKH, TEPMOJMHAMHUKH W TEIJIOBBIX SIBICHUHA C LEJIbIO
cOepexeHus 37J0POBbS;

e (opMHpOBaHUE TIPENCTABICHUNA O HEPALMOHAILHOM HCIONB30BAaHHU IMPHPOAHBIX PECYpCOB W DHEPTHUH,
3arpsi3HEHUH OKPYKAIOIIEH Cpebl Kak CIeICTBHE HECOBEPIICHCTBA MAIIMH 1 MEXaHU3MOB.

® KOMMYHMKATHUBHBIE YMEHHUS: JOKIAIbIBATh O pe3ylbTaTax CBOETO HCCIEAOBAHUS, YYacTBOBaTb B
JMCKYCCHH, KPaTKO M TOYHO OTBEYATh Ha BOIPOCHI, UCIIOJIb30BATh CIIPABOYHYIO JIHTEPATYpy U Jpyrue
WCTOYHUKHU MH(OpMAIIHH.

BbINyCKHUK HAYy4YHUTCH:

co0uroaTh paBuiia 0€30MAaCHOCTH M OXPaHbl TPY/la PH paboTe ¢ y4eOHBIM U 1a00paTOPHBIM 000PYIOBaHHEM;

MOHUMATh CMBICJI OCHOBHBIX (DM3WYECKUX TEPMHHOB: (pH3MUYECKOEe Teno, (PU3NUECKOe sBICHUE, QU3MUYecKas
BEJINYHMHA, SJIMHUIBI U3MEPCHUS;

pacrio3HaBaTh IMPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh NPH MOMOLIM (U3NYECKUX METOJOB; aHAJIM3HPOBATH
OTJIeNIbHBIE JTAllbl TPOBEICHHS UCCIIEIOBAHNI H UHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOICHHU U OTIBITOB;

CTaBHTH OTBITHI MO MCCIICAOBAHHUIO (PU3MUECKUX SBICHUH WM (PU3MUYECKHX CBOWCTB Tell 0€3 MCIOb30BaHHS
OPSMBIX U3MEPEHHH; ITpH 3TOM (HOPMYIMPOBATh NpodiieMy/3a1ady Y4eOHOTr0 SKCIIEPUMEHTa; COOUPATh yCTAaHOBKY
13 TIPEATI0KEHHOI0 000PYI0BaHUs; TPOBOAUTH OMBIT U (POPMYITHUPOBATEH BHIBOJIBL.

[Mpumeuanue. [1pu npoBeneHny uccnuenoBanus GUINUECKUX SBICHUI H3MEPUTEILHBIE TPUOOPHI UCTIONB3YIOTCS
JHIIb KaK JaTYUKH W3MEpeHHs (PU3NUECKUX BEJIMYMH. 3alyCH MMOKa3aHUH NPSMBIX U3MEPEHHUI B 3TOM cilydae He
TpedyeTcs.

MOHUMATh POJTb KCIIEPUMEHTA B ITOJNYYCHUU HAyYHOH HH(OpMAIINH;

NPOBOJIMTH MpSIMBIE HM3MEpeHUsT (PU3MYECKHX BEJIWYHMH: BpEMsl, PAcCTOSIHHE, Macca Tella, 00beM, CHIia,
TemIeparypa, atMoc()epHOe NIaBJIE€HHE, BIAXKHOCTh BO3IyXa, HANpsDKEHHE, CHila TOKa, paAMaluoHHBIA ¢GoH (C
UCIIOJIb30BaHUEM JIO3UMETpPa); TMPH OSTOM BBIOMpATh ONTUMANBHBIN CIIOCOO W3MEpEeHHss W UCIOJIb30BATh
MIPOCTENUIINE METOJIbI OLIEHKH ITOIPEIIHOCTEN N3MEPEHNU.

[Ipumeuanue. Jlrobast yuebHas mporpamma JOJDKHA OOEClIeYMBaTh OBJIAJACHUE MPSIMBIMH HU3MEPEHHSAMH BCEX
NePEYrCICHHBIX (U3NUECKUX BEINUMH.
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NPOBOJMTH MCCIIEIOBAHUE 3aBUCHUMOCTEH (PM3MUYECKUX BEJIMYMH C MCIOJB30BAHUEM NPSIMBIX M3MEPEHUIl: MpH
3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YJbTATHI MOJyYEHHOI 3aBHCHMOCTH (PU3MYECKUX BEINYMH B
BHJIE TaOJIHII ¥ TPaMKOB, IETaTh BEIBOBI IO Pe3yJIbTaTaM UCCIICIOBAHUS,

NPOBOJAWTH KOCBEHHBIE H3MEPEHUS (U3NYECKMX BEIMYMH: TPH BBHIOJHEHUH H3MEPEHUH CcOOUpaTh
SKCTIEPUMEHTAIBHYIO YCTAaHOBKY, CIEIys IpPEINIOKEHHON HWHCTPYKIMH, BBIYUCIATH 3HAYCHHE BEIUYUHBI M
aHAIN3UPOBATH MTOJTYYCHHBIE PE3YIIBTAThI C YYETOM 3aJaHHONH TOYHOCTH H3MEPEHNI;

aHAJTM3UPOBATh CUTYAlUU MPAKTUKO-OPHEHTUPOBAHHOIO XapakTepa, y3HaBaTh B HUX IMPOSBICHUE H3YYEHHBIX
(hu3HMUecKUX SBICHUN WM 3aKOHOMEPHOCTEH M PUMEHSATh UMEIOIINECS 3HaHUS ISl X OOBSCHEHUS;

NOHMMATh TPHUHIMIEI ACHCTBUS MAIIUH, NMPHOOPOB M TEXHUYECKHX YCTPOWCTB, YCIOBHSA HX 0O€30MacHOTO
UCIIOJIb30BaHUS B IIOBCETHEBHOM KHU3HMU;

UCIIOJIb30BaTh MPH BBINOJIHEHUH YYEOHBIX 33[au HAY4YHO-TIOMYJSIPHYIO JIMTEpaTypy O (PU3NYECKUX SIBICHHAX,
CIIpaBOYHBIC MaTepHaIbI, pecypcsl IHTepHET.

BbINyCKHHUK MOJYYHT BO3MOKHOCTb HAYYUThCH:

0CO3HaBaTh IEHHOCTh HAYYHBIX UCCIIEOBAHUH, POJIb (PH3UKH B PACIIUPEHHUH MIPECTAaBICHUI 00 OKpYKaroLeM
MHpE U e¢ BKJIaJl B yJIy4IlIeHHe KauecTBa KHU3HU;

UCITIOJIb30BaTh IPHEMBl TOCTPOCHUS (QHU3MUECKHX MOJeNel, Toucka Hu (HOPMYIHPOBKH JIOKa3aTeNbCTB
BBIABHUHYTBIX TUIIOTE3 U TCOPECTUUCCKHUX BBIBOAOB HAa OCHOBC SMITUPHUYCCKU YCTAHOBJICHHBIX q)aKTOB;

CpaBHMBATh TOYHOCTh M3MEpEHHs (PU3MUECKUX BEIHYHMH IO BEIMYMHE UX OTHOCHTEIHHON IMOTPEIIHOCTH MpPHU
HPOBEICHHUH TIPSIMBIX U3MEPEHUIA;

CaMOCTOATCIIbHO IMMTPOBOJAUTH KOCBECHHLIC U3MCPCHUA U UCCIICAOBAaHUA (1)I/ISI/IIICCKI/IX BCJIMYHH C UCIIOJIB30BAHUEM
Pa3IMYHBIX CHOCOO0B U3MEpEHHs (PM3MYECKUX BEIWYMH, BHIOMPATh CPEICTBA U3MEPEHUS C y4ETOM HEOOXOANMOM
TOYHOCTH W3MEpeHNil, 000CHOBBIBATH BHIOOP CIIoco0a M3MEPEeHNS, aIeKBaTHOTO MOCTABICHHOM 3a1a4e, IPOBOIUTh
OLIEHKY JOCTOBEPHOCTHU MOJYYEHHBIX PE3YIIHTATOB;

BOCIIPHHUMATh HHGOPMALUIO (U3NUECKOTO COIEPKAaHUS B HAayYHO-TIOMYJISIPHOM JHTEpaType U CpeicTBax
MaccoBoi HMH()OPMAIMH, KPUTUYECKH OIEHHBATH IMOJIYYCHHYI0 HH(OpPMAILMIO, aHAIHM3UPYS €€ COJACp)KaHHWEe H
JTaHHBIE 00 UCTOYHWKE MH(POPMAIIHH;

co3aaBaThb CO6CTBCHHBIC NMUCbMCHHBIC U YCTHBIC COO6HICHI/I5[ (0] (1)I/I3I/I‘ICCKI/IX SIBJICHUSIX Ha OCHOBC HECKOJIBKUX
MCTOYHUKOB HMH(OPMAIMH, COMPOBOXKAATH BBICTYIUICHHE NPE3CHTAIMCH, YYUTHIBas OCOOCHHOCTH ayAUTOPUH
CBEPCTHHKOB.

Mexanndeckue sIBJICHUA

BbINyCKHUK HAYy4YHUTCH:

pacrio3HaBaTh MEXaHUYECKUE SIBICHUS U OOBACHATH HA OCHOBE MMEIOLIMXCS 3HAHMH OCHOBHBIE CBOMCTBA MIIH
yCIIOBUSL IPOTEKaHWS JSTHX SBJICHUI: pPAaBHOMEPHOE M HEPAaBHOMEPHOE MBIKCHHE, PABHOMEPHOE H
PaBHOYCKOPEHHOE TPAMOJIMHEIHOE BHKEHHNE, OTHOCUTEIFHOCTh MEXaHHMUYECKOTO ABIKEHUS, CBOOOIHOE Ma/IeHne
TEJ, paBHOMEPHOE JBMKEHHE MO0 OKPY)KHOCTH, MHEPLUs, B3aUMOJIeIICTBHE Tell, peaKTHBHOE JIBM)KEHUE, Iepenadya
JaBJICHUs] TBEPABIMHM TeNaMM, >KUAKOCTSIMH M Ta3aMu, aTMoc(epHOe [aBieHHE, IUIaBaHWE TeJ, PaBHOBECHE
TBEPJbIX TeJ, UMEIOLIMX 3aKPEIUIEHHYI0 OChb BpalleHUs, KojebaTelbHOE [BI)KEHUE, PE30HAHC, BOJIHOBOE
JIBUKEHHE (3BYK);

OINMCHIBATh M3YYECHHBIE CBOWCTBA TEJ M MEXaHWYECKUE SIBJICHUS, MCIIONb3yd (pU3nyYecKHe BEIMYHUHBI: IyTb,
nepeMelIeHre, CKopocTb, YCKOPEHHE, IEPUOJT 00pallleHusl, Macca Tella, INIOTHOCTh BEIECTBa, CHila (CHila TSKECTH,
CWJIa YNpPYyTOCTH, CHJIa TPEHHUs), NABJICHHE, MMITYJIbC Tella, KWHETHYecKas SHeprus, MOTeHLHUAaNbHas SHEeprus,
MexaHuuyeckas pabota, MexaHuueckass MomHocTs, KIIJ[ mpu coBeprueHnu paboTbl ¢ MCNOIB30BAHUEM HPOCTOrO
MEXaHU3Ma, CHJla TPEHUs, aMIUIUTy/Aa, [EePHOA W YacToTa KoyieOaHWH, AJMHAa BOJHBL M CKOPOCTh €€
pacmnpocTpaHeHus; MPH ONMUCAHWHU MPAaBUIBHO TPAaKTOBaTh (DM3WYECKUH CMBICH HCIOIB3yeMBIX BEJIHUYHMH, HX
0003HAaYCHUSI U EJUHHIBI M3MEPCHUS, HAXOMUTh (POPMYIIbI, CBS3BIBAIOIIME JAHHYIO (U3IUUECKYIO BEIMYMHY C
JPYTUMH BEIMYMHAMH, BBIYUCIISTH 3HaU€HHE (PU3NUECKON BEIIMUHNHBL;

aHAJIM3UPOBATh CBOICTBA TeJl, MEXaHWYECKHE SIBJICHHUA W TIPOIIECCHI, MCIOJB3Yys (pr3mueckre 3aKOHBI: 3aKOH
COXpaHEHWS JHEPIWH, 3aKOH BCEMHPHOTO TATOTEHHS, MPHHIWI CYNEPHO3WIUU CHI  (HaXOXKACHHE
paBHozericTBytomeld cuibl), I, II u Il 3axkonsl HploTOHa, 3aKOH coXpaHeHMs HMITyJibca, 3aKoH ['yka, 3aKoH
[lackains, 3akoH ApxuMezna; NpPU ATOM Pa3IUyuaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA M €Tr0 MaTeMaTHYecKoe
BBIpaXCHHUE;

pa3nuyaTth OCHOBHBIC NPHU3HAKM H3YyYEHHBIX (U3MYECKHX MOJENICH: MaTepuaibHas TOYKa, WHEpIHanbHas
CUCTEMA OTCUETA;
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pemiath 3a1a4u, UCIOb3ys (PU3NUESCKUE 3aKOHBI (3aKOH COXPAaHEHUS 3HEPTUHU, 3aKOH BCEMHUPHOI'O TATOTEHHUS,
npuHimn cyneprnozuuuu cui, I, II u III 3akonsl HeroTOHA, 3aKOH COXpaHEHHs HMILYJbCa, 3aKOH I'yka, 3aKOH
[Tackans, 3akoH Apxumena) U (HOpMyIBI, CBS3BIBAONINE (HU3HUECKHE BEIWYUHBI (IIyTh, CKOPOCTh, YCKOPEHHE,
Macca Tella, IUIOTHOCTh BEIISCTBA, CUJA, NABJICHHE, UMITYJbC Tella, KMHETUYECKas 3HEPTHUs, MOTCHIUAIbHAS
SHEprusi, MexaHm4decKkas padora, Mexanndeckas MomHocTh, KI1JI mpoctoro Mexanmusma, cuina TpeHHS CKOJIBKEHHUS,
KOOPGUIMEHT TpeHus, aMIDINTyAa, NepuoJ W YacToTa KoleOaHWd, HAJIMHA BOJHBI H  CKOPOCTh €€
pacnpocTpaHeHHMsI): Ha OCHOBE aHalM3a YCIOBHUS 3aJauyd 3alUCBIBATh KPAaTKOE YCJIOBUE, BBIICIATH (DHU3UUYCCKUC
BEJIMUMHBI, 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIC I €€ PEIICHUsS, POBOJUTH PACUYCTHl U OIICHUBATh PEATbHOCTH
MOJTyYEeHHOTO 3HAYeHNS (YU3NIECKON BETHMINHBL.

BbINyCKHUK MOJYYHT BO3MOKHOCTb HAYYUThCS:

WCTIOTIB30BaTh 3HAHHUS O MEXaHUYECKHX SIBICHUSAX B IIOBCEIHEBHOM JKM3HU T 00ecTieueHns1 0e301MacHOCTH TIpH
oOpateHun ¢ TpHOOpaMH W TEXHWYECKHMMH yCTPOWCTBAMH, JUII COXPAaHEHHWS 3I0POBBS W COONIONEHUS HOPM
AKOJIOTHYECKOTO TIOBEACHUS B OKPYXKAIOIICH Cpele; NPUBOJIUTh MPUMEPH MPAKTUYECKOTO HWCIOIb30BAHUS
(u3MuecKUX 3HAHUH O MEXaHWUYECKUX SBJICHUSIX M (HU3MYECKUX 3aKOHAX; MPUMEPhl HUCIOJIb30BAHUS
BO300HOBIIIEMBIX UCTOYHUKOB YHEPTHH; SKOJIOTUIECKIX TOCIEICTBUI HCCIeI0OBAHMSI KOCMUYECKOTO TIPOCTPAHCTB;

pa3nuyarh rpaHUIbl IPUMEHUMOCTH (U3NYECKUX 3aKOHOB, TOHUMATh BCEOOIIUI XapakTep QyHAaMeHTAIbHBIX
3aKOHOB (3aKOH COXPAHCHUS MEXaHHUYECKOM OHEPrHM, 3aKOH COXPAaHCHUS HMITYJbCa, 3aKOH BCEMUPHOTO
TATOTEHUS) ¥ OTPAaHUYCHHOCTH MCIIOB30BaHMS YACTHBIX 3aKOHOB (3aKkoH ['yka, Apxumena u ap.);

HaXOJWTH aJIEKBATHYIO MPEUIOKEHHOHN 3afade (PU3MUECKyr0 MOJEh, pa3peliaTh MpoOieMy Kak Ha OCHOBE
UMCIOIINXCA 3HAaHUM 10 MEXaHUKE C HCIIOJIb30BaHUEM MAaTEeMaTHYSCKOTO arrapara, TaKk U IIpu moMoumu METOJ0B
OIICHKH.

TenjioBble SIBJICHUSA

BbINyCKHUK HAYy4YUTCH:

pacno3HaBaTh TCIJIOBLIC ABJICHUA U OG’LHCHHTB Ha 6336 UMCIOIINXCA 3HAaHUH OCHOBHBIE CBOMCTBA MJIU YCI10BUA
MPOTeKaHUsI 3TUX sBIeHWi: nuddysus, u3mMeHeHne oObeMa TeNn TPWU HarpeBaHWW (OXJIAXKICHWH), OOJbIIas
C)KUMaeMOCTh Ta30B, Mayas C)KHMAEeMOCTh JKHIKOCTEH M TBEPHIBIX Tel; TEIUIOBOE paBHOBECHE, HCIIapeHHE,
KOHJICHCAI, TUIaBJIeHUE, KPUCTAUIM3ALUS, KHIIEHHE, BIQKHOCTh BO3/yXa, pa3jMYHbIE CIIOCOOBI TeIyIonepeiayn
(TCHHOHPOBOI[HOCTB, KOHBCKIIUA, I/I3J'Iy‘-I€HI/I€), arperaTHbpl€ COCTOSAHUA BEIICCTBA, MNOTJIOIICHUC OJSHEPruud INpu
MCTIAPEHHH KUIKOCTH ¥ BBIZIETICHUE €€ IPU KOHJCHCAINH T1apa, 3aBUCHMOCTh TEMIIepaTyphl KUIICHUS OT TaBJICHHS;

OIMUCHhIBATHL U3YUCHHBIC CBOMCTBa TE€I U TEIIOBBIE SABJICHUSA, HCIIOJb3Ys (l)I/I?;I/I‘IeCKI/Ie BCJIMYHUHBI. KOJIMYCCTBO
TEIUIOTHI, BHYTPEHHSISI SHEPTHS, TEMIIEpaTypa, ylelbHas TeIIOEMKOCTh BEIeCTBa, yAelbHAs TEeIIoTa IUIaBIeHus,
yIelbHas TEIIoTa mapooOpa3oBaHus, y/AeNbHas TEIUIOTa CrOPaHHs TOIUIHBA, KOA()(UIIMEHT OJIE3HOTO JIeHCTBUS
TEIJIOBOTO JBHTATENsl; MPH OMMCAHUM NPABMWIIBHO TPAKTOBATh (PM3NYECKHH CMBICI HCIIOJB3YEMbIX BEIWYUH, MX
0003HAaYCHUSI U EUHHIBI M3MEPECHHUS, HAXOIUTh (POPMYIIbI, CBS3BIBAIOIINE JAHHYIO (U3UUECKYIO BEIMYMHY C
APYruMHu BECJIIMUYUMHAMU, BEIYUCIIATE 3HAYCHUC (1)PI3HII€CKOI>'I BCIINYUHBI,

AHAIM3UPOBATh CBOWMCTBA TEJ, TEIUIOBBIC SIBICHUS M IPOIECCHI, UCIIONB3Ys OCHOBHBIC IMOJOXEHHS aTOMHO-
MOJIEKYJISIPHOTO YUYEHUS O CTPOCHUH BEIIECTBA M 3aKOH COXPAaHEHHUs SHEPTHH;

pa3nuyath OCHOBHBIC TIPU3HAKH W3YUSHHBIX (PM3MUECKUX MOJIEIEH CTPOSHHS T'a30B, XKHUIKOCTEH U TBEP/bIX TE,

HPUBOINTH NPUMEPHI PAKTHIECKOTO HCHOIB30BaHUs (PU3MUECKUX 3HAHUI O TETUIOBBIX SIBJICHUSX;

pemIaTh 3a/1a4u, MCHOJIb3Ysl 3aKOH COXPAHEHHs SHEPrHH B TEIUIOBBIX Iponeccax W (opMylibl, CBA3BIBAIONINE
(usnveckrue BETMYUHBI (KOJMYECTBO TEIUIOTHI, TEMIIepaTypa, yJellbHas TEeIIOEeMKOCTh BEIECTBa, YAeTIbHas
TEIIOTa TUIABJICHHMS, Y/IeNIbHAs TEeIUIoTa MapooOpa3oBaHMs, y/eIbHAas TEIUIOTa CrOPaHUs TOIUIMBA, KO3()(UIUEHT
HOJIE3HOTO JICHCTBHS TEIUIOBOTO JBHTATENs): HA OCHOBE aHAIM3a yCJIOBHS 33/1a4M 3allUCHIBATH KPAaTKOE YCIIOBHE,
BBIJICJISATh (PU3UYECKUE BEJIMYMHBI, 3aKOHBI U (HOPMYIIbI, HEOOXOAUMBIE Ul €e PElICHHUs, IPOBOJAUTH PAacUeThl U
OLICHUBATH PCAJIBHOCTD IMOJIYYCHHOI'O 3HAYCHUA q)HSPI‘ICCKOﬁ BCIIMYUHBI.

BbINYyCKHUK MOJYYHUT BO3MOKHOCTb HAYYUThCS:

HUCIIOJIB30BAaTh 3HAHHUA O TCIUJIOBBIX SABJIICHUAX B HOBCGZIHGBHOfI KWU3HU I O6CCH6‘ICHI/I$I 0€e30MacHOCTH nmpu
oOpamieHun ¢ npuOoOpamMM M TEXHUYECKUMH YCTPOWCTBAMHM, JUISI COXPAHEHHUS! 3I0POBbS U COOMIONCHHS HOPM
9KOJIOTHYECKOTO MOBEICHHSI B OKPYXKAIOLIEH cpese; MPUBOAUTH MPUMEPHI SKOJIOTHUECKUX MOCIEICTBHNA padOThI
JIBI/IFaTeHeﬁ BHYTPCHHETO CropaHus, TCIJIOBBIX U FHﬂpoaﬂeKTpOCTaHHHﬁ;

pas3ian4aTth Ir'paHulbl IPUMCHUMOCTH Q)HSI/I‘IeCKI/IX 3aKOHOB, ITOHUMATh BCGO6HIPII>’I XapakTep ®YHHaMeHTaHBHBIX
(u3nUecKknx 3aKOHOB (3aKOH COXpPAHEHHUs SHEPIUU B TEIJIOBBHIX IPOLEccax) U OrPaHUYCHHOCTh HCIOJIb30BaHMS
YaCTHBIX 3aKOHOB,
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HAXOJWTh aJICKBATHYIO MPEUIOKCHHOHN 3a7ade (PU3MUECKyr0 MOJEb, pa3peliath MpoOiieMy Kak Ha OCHOBE
MMEIOIINXCS 3HAHUM O TETJIOBBIX SBIEHHAX C MCIIONH30BAaHHEM MAaTeMaTH4YeCKOTO amrmapara, Tak U IPH MTOMOIIH
METOJIOB OIEHKH.

3J'leKTpI/I‘IeCKI/Ie N MAaIrHUTHBIC SABJICHUSA
BbINyCKHUK HAYYUTCS:

pacro3HaBaTh dJICKTPOMATHUTHBIC SBJICHHUS M OOBSICHATH HA OCHOBE MMEIOIIMXCS 3HAHWH OCHOBHBIC CBOMCTBA
WM YCJIOBUS MIPOTEKAHUS STUX SIBIICHUH: AIEKTPU3AIUS TEN, B3aUMOJIEHCTBHE 3apsIOB, MEKTPHUECKUN TOK U €ro
JeHCcTBUs (TEIUIOBOE, XMMHUYECKOE, MAarHUTHOE), B3aUMOJICHCTBHE MAarHUTOB, SJICKTPOMArHUTHAs WHIYKIUS,
JIEHCTBIE MAarHWTHOTO TIOJS Ha TPOBOJHUK C TOKOM M Ha JBIKYIIYIOCS 3apsDKCHHYIO YacTHILy, IEHCTBHE
AIEKTPUIECKOTO TOJIS Ha 3apsDKEHHYI0 YacTHUITy, DIEKTPOMArHUTHBIE BOJIHBI, MPSMOJIUHEHHOE paclpoCcTpaHeHue
CBETa, OTPAKCHUE U MPETOMIICHUE CBETA, IUCIIEPCHS CBETA.

COCTaBJISITH CXEMBbI JEKTPUUECKUX IENEH C MOCIeNO0BAaTEIbHBIM U MapaIeIbHBIM COCAMHEHUEM 3JIEMEHTOB,
paszimdasi yCIOBHBIE 00O3HAYEHUS DJIEMEHTOB AJIEKTPHUYECKHX IeTel (MCTOYHHK TOKa, KIIF0Y, PE3UCTOp, peocTart,
JIaMTIOYKa, aMIIEPMETP, BOJIBTMETD).

UCIOJIb30BaTh ONTHUYECKUE CXEMBI JJIs TOCTPOCHHS H300paKeHHI B TUIOCKOM 3€pKajie U COOMPAIOIIEH JTNH3E.

OTHCHIBaTh HM3y4YEHHBIE CBOWCTBA TEN W D3JIEKTPOMArHUTHBIC SIBJICHHS, WCIONB3Ys (U3MUYECKUE BEITMYUHBL:
AIIEKTPUYECKHUN 3apsijl, CHIIa TOKA, JIEKTPHUECKOE HATIPSHKEHHE, DIIEKTPHIECKOE COMPOTHBIICHHE, yIEThHOE
COIMPOTHUBJICHUE BEIIECTBA, PadOTa AIEKTPUUCCKOTO MOJIs, MOITHOCTh TOKA, (DOKYCHOE PACCTOSHUE M ONTHYECKAs
CHJIa JIMH3BI, CKOPOCTh AJIEKTPOMATHUTHBIX BOJH, JJTMHA BOJIHBI M YaCTOTA CBETA; IPU ONMMMCAHWUU BEPHO TPAKTOBAThH
(hM3MUeCKU CMBICTT HCIIONB3YEMBIX BEIMYHWH, MX O0O3HAUEHUS W EAWHHIGI W3MEPEHHs, HaXOIUTh (HOPMYIIBI,
CBSI3BIBAIONIUE JTAHHYIO (DU3MYCCKYIO BEJIUUHMHY C APYTUMU BEIIMYMHAMU.

aHAJIM3MPOBATh CBOMCTBA TEJ, 3JIEKTPOMArHUTHBIC SBJICHHUS W TPOIECCHI, UCIOIb3Yys (DU3MUECKUE 3aKOHBI:
3aKOH COXpaHEHHs DJJIEKTPUYECKOro 3apsiaa, 3akoH Oma ams ydactka uend, 3akoH [Dxoyms-JleHma, 3akoH
MPSIMOJIMHEWHOTO PACIPOCTPAHEHUS CBETA, 3aKOH OTPa)KEHHUs CBETA, 3aKOH MPEJIOMJICHHS CBETAa; MPU ITOM
pa3auyaTh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA U €r0 MaTEMaTHUECKOE BBIPAYKEHHE.

MPUBOAUTH MPUMEPHI IPAKTUIECKOTO NCTIONB30BaHMs (PU3MUECKUX 3HAHUN O DIIEKTPOMATHUTHBIX SIBJICHUSX

pelaTe 3a/1a4u, UCTIONb3yd (GU3NIecKue 3aKoHBI (3akoH OMa Ui ydacTka Iemu, 3akoH Jxoyis-Jlenna, 3akon
MPSIMOJIMHEHHOTO PACIPOCTPAaHEHUS CBETAa, 3aKOH OTPAKCHHUS CBETA, 3aKOH IMPEIIOMIICHUS CBeTa) U (HhOPMYJIBI,
CBsI3BIBaIONINE (PH3MUECKUE BETMYMHEI (CHJIa TOKA, DIIEKTPHUYECKOE HAIPSDKEHUE, DIIEKTPUIECKOE CONMPOTHBICHHE,
yAETbHOE COMPOTHBIICHHE BElIecTBa, paboTa ANEKTPUYECKOTrO OIS, MOIIHOCTh TOKa, (DOKYCHOE pPACCTOSHUE U
ONTHUYECKAs CHJIa JIMH3bI, CKOPOCTh 3JICKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI M 4acTOTa CBETa, (POPMYJIbI pacyera
3JIEKTPUIECKOTO COIMPOTHUBIICHHUS NP TOCIEOBATEIEHOM U TTAPAJIJICIBHOM COSTMHEHUH MTPOBOTHUKOB): HA OCHOBE
aHaJIM3a yCIIOBUS 3aj[aud 3allMChIBaTh KPATKOE YCIIOBHE, BBLICTATh (PU3NYECKHE BEIMUWHBI, 3aKOHBI U (hOPMYIIBI,
HEOOXOJMMBIE MJII €€ pEIIeHUs, MPOBOIUTh pacyeThl W OICHWBATH PEATHHOCTHh TIOJIYYEHHOTO 3HAYEHUs
(hU3HUECKOM BETMUHHBIL.

BbINyCKHHUK MOJYYHUT BO3MOKHOCTb HAYYUThCS:

UCIIOJIb30BaTh 3HAHUS 00 9SJCKTPOMArHUTHBIX SIBJICHUSX B IMOBCEIHEBHOW JKM3HHM JJIsi OOECICUYCHUS
0e30MmacHOCTH TpU OOpalleHUH C NPUOOpaMM M TEXHUYECKHMMH YCTPOWCTBAMH, JUIS COXPAHEHHUS 370POBbS WU
COOJIFOZIGHNST HOPM DKOJIOTUYECKOTO TIOBEACHUS B OKPYXKAIOIMIEW cpene; MPUBOJUTh NPUMEPHI  BIIHSHUS
AIIEKTPOMArHUTHBIX U3TYYeHUN Ha KUBHIE OPTaHU3MBI;

pa3auyaTh TPAHUIBI TPUMEHUMOCTH (DU3MUECKUX 3aKOHOB, IIOHUMAaTh BCEOOITHI XapakTep (yHIaMEHTaIbHBIX
3aKOHOB (3aKOH COXPAHEHUS IIEKTPHUUECKOTO 3aps/ia) U OTPAHUISHHOCTh MCIIOJE30BaHUS YACTHBIX 3aKOHOB (3aKOH
Owma s yyacTtka nenu, 3akoH Jxoymns-Jlenna u np.);

UCIIOJIb30BaTh TIPUEMBI IMOCTPOCHHUS (DU3MUECKUX MOeeH, moucka W (OPMYJIUPOBKH JIOKA3aTEIIbCTB
BBIJIBUHYTBIX THIIOTE3 U TEOPETUUYESCKHUX BHIBOJOB HAa OCHOBE AMIIMPUYECKH YCTAHOBJICHHBIX (DAKTOB;

HAXOJWTH aJIEKBATHYIO MPEUIOKCHHON 3ajade (PU3MUECKyI0 MOJeb, pa3peniarb NpodjeMy Kak Ha OCHOBE
UMEIOIIHXCS 3HAHUH 00 2IIEKTPOMArHUTHBIX SBJICHUSX C UCIIOH30BAHUEM MATEMAaTHYECKOTO ammapara, Tak ¥ Mpu
IOMOIIM METOJIOB OLICHKH.

KBaHTOBBIC IBJICHUS

BbInyCKHUK Hay4YuTCH:
pacrio3HaBaTh KBAHTOBBLIC ABJICHHUA H OOBSACHATH Ha OCHOBE HMCIOIINXCA 3HAHWI OCHOBHBIC CBOMCTBA WU
YCJI0BUA NPOTCKAHUA I3TUX SIBIICHHI: €CTECTBECHHAS U HNCKYCCTBCHHad paJuOaKTUBHOCTH, O-, B' n Y-U3JTy4YCHUA,
BO3HHKHOBEHHE JIMHEHYATOTO CIICKTpa U3JIyYCHUS aTOMa,
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OIKCHIBATh M3yUYCHHBIC KBAHTOBBIC SBJICHMUSI, UCIIONb3Ys (PU3NUYCCKHE BEIIMYMHBI, MAaCCOBOE YHCIIO, 3apsI0BOC
YHCIIO, TMEPHOJ ToJypachana, SHeprus (OTOHOB; MPU OMUCAHWU TPABHIBHO TPAKTOBATh (PU3UYECKUN CMBICT
UCIIOJIb3YEMBIX BEIHYHH, UX 0003HAYCHHS W €IUHUIIGI U3MEPECHUS; HAXOIUTh (POPMYIIbI, CBSI3BIBAIONINE JAHHYIO
(hM3HUYECKYIO BEIMYHMHY C APYTUMU BEIMYMHAMH, BBIYUCIIATH 3HAYCHUE (PU3NICCKON BEIIMYMHEI;

aHAITM3UPOBATh KBAHTOBBIC SIBJICHHUS, HCIONB3ys (PHU3MYECKHE 3aKOHBI W TIOCTYJIAThl: 3aKOH COXPaHCHUS
SHEPrUH, 3aKOH COXPaHCHMS 3JIEKTPUYECKOrO 3apsjia, 3aKOH COXPAHEHHsS MacCOBOTO YHMCIIA, 3aKOHOMEPHOCTH
U3IY4YCHHS W TIOTJIOIICHUS CBETa aTOMOM, IMPH 3TOM pa3iiMyaTh CIOBECHYI (OPMYIHUPOBKY 3aKOHA M €ro
MaTEeMaTHYECKOE BHIPAKCHUC;

pa3invaTh OCHOBHbIC MPU3HAKH TUIAHETAPHOW MOJICITH aTOMA, HYKIIOHHOW MOJIETH aTOMHOTO SIIIpa;

TIPUBOJIUTH TIPUMEPHI MTPOSBICHUS B MIPUPOJIC U MPAKTUISCKOTO MCIIOJIB30BAHUS PAJIMOAKTUBHOCTH, SJICPHBIX U
TEPMOSJICPHBIX PEaKINH, CIIEKTPAILHOTO aHAJIN3A.

BbINyCKHHUK IOJYYHUT BO3MOKHOCTb HAYYUThCSH:

UCIIOJb30BaTh MOJYYCHHBIC 3HAHUS B MOBCEIHEBHOW JKU3HU MPHU OOPAICHUM ¢ MPUOOPAMH M TEXHUYECKUMU
YCTPOMCTBaMU (CUETYMK HOHU3UPYIOIIMX YaCTHUI], O3UMETP), JUIsl COXPAHCHHsS 3J0POBbS U COOJIOJCHUS HOPM
9KOJIOTHYECKOTO TIOBE/ICHHSI B OKPYIXKAIOIIEH cpene;

COOTHOCHUTH C-)HCpI‘I/I}O CBSI3U ATOMHBIX SIILCp C Z[e(beKTOM MaccChI;

HpI/IBOZ[I/ITI) HpI/IMCpI)I BIIUAHUA pa[ll/loaKTI/IBHI)IX I/I3Hy‘ICHHﬁ Ha JXHBBIC OpFaHI/I?)MI)I; IIOHUMATh HpI/IHIlI/IH
JICHCTBUS TO3MMETPA U PA3IHUYaTh YCIOBUS €0 UCIOb30BAHUS;

MOHUMATh 3KOJOTMYECKHE MPOOJIEMbI, BOSHUKAIOIIUE MTPH UCIIOJIE30BAHHU ATOMHBIX 3JICKTPOCTAHIUHN, U MyTH
pelIeHUs 3TUX MPo0JIeM, IEPCIIEKTUBEI UCIIOJIB30BaHUS YIPABISEMOr0 TEPMOSACPHOIO CHHTE3A.

JIeMEHTbI ACTPOHOMUH
BbInyCKHUK HAay4YUTCH:

yKa3bpIBaTh Ha3BaHUs TUTaHeT CONHEYHOW CHCTEMBI, Pa3liMuaTh OCHOBHBIC MPU3HAKU CYTOYHOTO BpAIICHUS
3Be3HOTO Heba, nBrxkeHus JIyHsl, COJIHIIA U IIJIAHET OTHOCHTEIBHO 3BE3I;

MOHUMATh PA3THYHS MEXKY TEITHOIICHTPUICCKOW U TEOICHTPHYECKON CHCTEMaMK MUPA;

BbINyCKHHUK MOJYYHUT BO3MOKHOCTb HAYYUThCSH:

yKaSLIBaTB O6IHI/IC CBOI\/'ICTBa U OTJINYUA IIJIAHECT 36MHOI>1 prHHBI 1 IIaHCT-TUTAHTOB, MaJIbIX TCJI COHHC‘-IHOf/i
CHCTEMBI 1 OOJIBIIIKX TUIAHET; TOJ30BAThHCS KApTOH 3BE3AHOTO HeOa MpH HAOIFOICHUSIX 3BE3JHOTO Hela;

pa3nvaTh OCHOBHBIC XapaKTEPUCTUKHU 3Be3l (pa3mep, IBET, TeMIeparypa) COOTHOCHUTH IBET 3BE3JbI C €
TEMIIEpaTypoii;

pas3invaTh TUMOTE3bI O MPOUCXOXKACHUU COTHEYHON CHCTEMBI.

Conepxanue yueOHoro npeaMmera «®@uszuka» B 7-9 kiaccax.

7 kaacce
(68 yacos, 2 yaca B HEJIEIIO)
I. BBenenue (4 yaca)

[Ipenmer u Metonmsl (QU3MKH. DKCIEPUMEHTAJBHBIA METOJA HM3y4eHUs Npupoabl. M3mepenwne Quzmueckux
BeinunH. [lorpemHocts m3Mepenus. OO000mIeHHE pe3ynbTaTOB J3KCIepuMeHTa. HaOmromeHue mpocTermmx
SBJICHWHA W TIPOIECCOB MPUPOJABI C IMOMOIIBI0 OPraHOB 4YYBCTB (3peHHs, ciyXa, ocs3aHus). Vcrmonb3oBaHue
MPOCTEHIINX M3MEPUTENBHBIX MPUOOPOB. CXEeMaTUYECKOE M300paKEHUE OIBITOB. METObI MOJyueHUS 3HAaHUH B
(nzuke. DU3NKa U TEXHUKA.

JlabopaTopHas paGora.

1.0mnpeneseHue 1eHbI ACACHUS U3MEPUTEILHOTO prbopa.

I1. IlepBoHayanbHbIE CBEAEeHHS 0 CTPOEHHH BellecTBAa. (5 4acoB.)

T'unoresa o0 AMCKPETHOM CTpoeHuM BeuiecTBa. Monekyibl. HempepbIBHOCTE M XaOTUYHOCTh JIBUKEHUS YaCTHIL
BemiectBa. Juddys3us. bpoyHoBckoe aBwkenue. Mojenu rasa, KUAKOCTH W TBEpaoro tena. B3aumojeiictue
yacTull BeulecTBa. BzanmMHoe NpUTsHkKeHne U OTTAKMBaHUE MOJIEKYI. TpH COCTOSIHUSI BEIIECTBA.

JlabopaTopHas padora.

2.U3mepenne pa3mMepoB MabIX Tell.

I11. BzaumopeiicTBue Te. (22 yaca)
Mexannyeckoe aBmkeHHe. PaBHOMEpHOe M HE paBHOMepHoe ABmkeHue. CkopocTs. Pacuer myTh m BpemeHH
newxkeHnd. Tpaexropus. llpsmonuneliHoe aBwxeHue. Bsaumonelicteue Tten. Muepuus. Macca. ILmoTHOCTS.
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W3mepenune maccel Tena Ha Becax. Pacuer maccel M oObema mo ero rmiotHoctd. Cuma. Cuiibl B IPUPOC:
TATOTEHUS, TSDKECTH, TpeHHs, ynpyroctr. 3akoH ['yka. Bec Tenma. CBs3b MEXIy CHIIOW TSHKECTH M MacCOM Tena.
HunamomeTtp. CroxeHne AByX CHJI, HAIIPaBIEHHBIX 110 OAHOM mpsiMoit. Tpenue. Ynpyras gedopmanms.
JInabopamopnuwie padomet.

3.M3mepenne Macchl Tesla Ha PhIYaXKHBIX BEcax.

4. N3mepenue obbema Tena.

5.0mnpenenenue MIOTHOCTH TBEPOTO BELIECTBA.

6.I'panynpoBaHue Npy>KUHbI ¥ U3MEPEHHUE CUIT JUHAMOMETPOM.

IV JlaB/jieHue TBepAbIX TeJl, AKUAKOCTEeH 1 ra3os. (21 yac)

Hasnenne. Onbir Toppuuennu. bapomerp-aneponn. ATtmocdepHoe AaBleHHE Ha Pa3IMYHBIX BHICOTaX. 3aKOH
[Tackans. CriocoObl yBenWdeHHS W yMEHbIIIeHHs JaBieHus. JlaBinenne ra3a. Bec Bo3ayxa. BozaymHas o6omouka.
Wsmepenune atmochepHoro namienus. Manomerpsl. [lopiiHeBoW »KMIKOCTHBIM Hacoc. Ilepemava naBicHHS
TBEPABIMH TEJlaMH, XHUAKOCTSAMH, razamu. [leficTBHe XKMIKOCTH M Ta3a Ha MOTpy)KEHHOe B HMX Teno. Pacuer
JaBJICHUsI KUAKOCTH Ha AHO M CTeHKH cocyzaa. CooOmarone cocyabl. ApXUMenoBa cuia. | HapaBIuMyecKuid
npecc. [InaBanue ten. [InaBanue cynos. BozayxomnnaBaHue.

JlabopaTopHas padora.

7.01npeneneHye BhITANKUBAIOIIECH CHIIbL, IEUCTBYIOIIEH HA IOTPYKEHHOE B JKUJIKOCTh TEJO.

8.BrIsicHeHHE YCIOBHI MJIaBaHUS TENa B )KUJIKOCTH.

V. Padora u MomiHOCTb. JHeprus. (14 yacos.)
PabGora. Momnocts. Onepruda.  Kunetnueckas sHeprus. IloTeHuumanbHas sHeprus. 3aKOH COXpaHEHHS
MexaHndeckor sHeprud. IIpocteie mexanu3msl. KITJ[ mexannsmoB. Peryar. PaBHoBecue cun Ha peraare. MoMeHT
cuibl. Peruaru B TexHuke, ObiTy U npupoae. [Ipumenenune 3akoHa paBHOBecHs pbluara Kk 0s1oky. PaBeHcTBO paboT
MIPU UCIIOJIb30BAaHUH MTPOCTHIX MEXAHU3MOB. «30JI0TO€ MPaBUIIO» MEXaHUKU.
JlabopaTopHas padora.
9.BpIsiIcCHEHUE YCIOBUS paBHOBECHS phlyara.
10.0Onpenenenue KIIJ] mpu nogbemMe no HaKJIOHHOU IIOCKOCTH.
V1. IloBTopenue (2 1)

AHanu3 ommoOOK, TOMYIIEHHBIX B HTOTOBOW KOHTPOJIBLHOU padoTe.

8 kiace

(68 vacos, 2 yaca B HEJEITIO)

I. TemioBble siBjieHus (26 yacoB)

Buytpennsin sneprus. TemmoBoe aBmwxenue. Temmeparypa. Temomnepenada. HeoOpaTumocts mpomecca
tertonepenayd. CBA3b TeMIIEPaTyphl BELIECTBA C XaOTUYECKUM JIBI)KEHHEM ero yactull. CrnocoObl M3MEHEHHS
BHYTpEHHEH »HHepruu. TermmonpoBogHOCTh. KoIM4ecTBO TemnoThl. YenbHas TemIoeMKOCTh. KOHBEKIHs.
Wznyuyenue. 3aKoH COXpaHEHHWs] SHEPrMH B TEIUIOBBIX mpoueccax. [lmaBiaeHne m Kpuctammuzaunus. Y aeabHas
TemioTra TaBieHus. I'paduk 1maBiaeHuss W oTBepleBaHMsA. lIpeoOpa3zoBaHue SHEprud NpPU HM3MEHEHMSAX
arperaTHOTO COCTOSIHHMS BemiecTBa. lcmapeHne © KOHACHcAlWs. YAENbHas TemjioTa NapooOpa3oBaHHs H
KoHAeHcanuu. Pabora mapa u rasa npu pacmmpenun. Kunmenwe xuakoctu. BrnaxxocTs Bo3myxa. TemsoBble
JIBUraTeNn. JHEPrus TOIUIMBA. Y IebHAas TEIUIOTa CTOPaHusl.

Arperathble coctosiHus. [IpeoOpazoBanue s3Heprun B TeruioBbIX aBuratesx. KI1/] reruioBoro nurarers.
®dponTanbHas 1aboparopHas padora.

2.CpaBHEHHUE KOJIMYECTB TEIUIOTHI [IPU CMELIMBAHUH BOJIBI PA3HON TEeMIIEPaTYPBhI.

3.U3mepenue ynenbHON TEIUIOEMKOCTH TBEPAOTO TEJa.

Il. DiekTpuyecKue sIBJEHUS U DJIeKTPOMATHUTHBIE siBJeHusi (31 yaca)

OnexTpu3auusa Ten. ONeKTpUdeckuil 3apsaa. BzammoneiictBue 3apsnoB. JlBa BuAa 3IIEKTPUUYECKOTO 3apsia.
JIMCKpETHOCTh AJIEKTPHYECKOTO 3apsa. DIEKTPOH. 3aKOH COXPAaHEHHUs AJIEKTPUIECKOro 3apsya. DIEKTPUIECKOe
nosie. Dnekrpockon. CtpoeHne aromMoB. OObACHEHHE 3JEKTPUYECKUX sBIEHUA. [IpOBOAHWKM W HEMPOBOIHUKU
anekTpuyecTBa. JlecTBIE AEKTPUIECKOTo MOl Ha SNEKTPHUYECKHE 3apsIbl.

[locrossHHBIN dreKTpUYecKUd TOK. VICTOYHHKH 3ieKTpUdecKoro Toka. HocuTenn cBOOOAHBIX BIIEKTPUUECKHX
3apsJIOB B METAJUIAX, )KUJKOCTSIX U razax. DIEKTpUIecKas Ielb 1 ee cocTaBHble yacTh. Cuia Toka. ENuHUIBI CHIThE
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Toka. Amnepmerp. W3mepenue cunbl Toka. Hampsikenune. Epgununel Hanpspkenus. Bomermerp. M3mepenue
HaNpsOKEHUs. 3aBUCHMOCTD CHJIBI TOKA OT HATPSKEHHUSL.

ConporuBnenne. Epmanmesr compotuBneHns. 3akoH Owma Uit ydacTKa OJJEKTpudeckod memu. Pacger
COTPOTHBIIEHUS NTPOBOAHMKOB. Y I€IbHOE CONMpPOTUBIEHHUE. [IpumMepbl Ha pacueT CONMpPOTHUBIEHUS NMPOBOIHHUKOB,
CUJIbl TOKa U HanpspkeHus. Peocrtatel. IlocnenoBarenbHoe U NapajjieIbHOE COEIUHEHUE IPOBOJHUKOB. JlelcTBUs
AIEKTPUIECKOTO TOKA

3akoH [xoyns-Jlenma. PaGora smekTpudyeckoro Toka. MOITHOCT 3JEKTPUUECKOro Toka. EauHUmbl paboThI
3NEKTPUYECKOr0 TOKa, MPUMEHseMble Ha MpakTuke. CUETUUK 3JIEKTPUYECKONW SHEPTHU. DJIEKTpOHArpeBaTeNbHbIE
npubopel. PacueT snekTposHeprmm, IMOTpeOisieMol OBITOBREIMH TpubOopamu. HarpeBanwme MpOBOIHHUKOB
3NEKTPUYECKUM TOKOM. KoIn4yecTBO TEIIOTHI, BBIAEISEMOE TNPOBOAHMKOM € TOKOM. JlaMIla HakamuBaHUSL.
Kopotkoe 3ambikanue. Ilpenoxpanutenu. Marautoe noje. MaraHutHoe mose NpsMoro Toka. MarHuTHbIE JIMHUM.
MarauTtHoe ToJie KaTYIIKH ¢ TOKOM. JJIEKTPOMAarHUTHl W uX npuMeHeHus. [loctosHHBIE MarHuTHl. MarautHoe
MoJie MOCTOSTHHBIX MarHuToB. MarautHoe mosne 3emin. J[eficTBHE MarHWTHOTO IIOJII HAa MPOBOJHHUK C TOKOM.
OneKTpUYEeCKUil 1BUTATENb.

Dponmanvusvie 1adopamopHbie padomol.

4.COopKa dIEKTPUIECCKON 1IeTH U U3MEPEHUE CHIIBI TOKA B €€ Pa3IMYHBIX YYaCTKaX.

5."3mepeHne HapsDKEHUS Ha Pa3IMUHbIX yYaCTKAX AIEKTPUUECKOHN LEMH.

6.PerynupoBaHue cUiIbl TOKA PEOCTATOM.

7.V3Mepenne conpoTHUBICHNS TPOBOIHUKA MTPH MTOMOIIHA aMIIepMeTpa U BOJIBTMETPA.

8.M3MepeHne MOIIHOCTH M pabOThI TOKA B DJICKTPHUUCCKOM JIaMIIe.

9. COopKa AIIeKTpOMAarHUTa U HCIIBITAHUE €T0 IEHCTBHSL.

10. M3yueHwne aIeKTpUIeCKOTo ABUraTellsl HOCTOSITHHOTO TOKa (Ha MOJIEINH).

I11. CBeToBble siBjeHus. (10 yacon)

HcrouHuku cBera.

[MpssMonHEliHOE pacTpocTpaHeHue, OTpaKeHHE W TpesnomieHue cBera. JIyd. 3akoH oTpaxkeHus cBeta. [Imockoe
3epkarno. Jlnaza. Onrtryeckas cuna nuH3bEL. V300paxkeHne naBaemoe THH30U. 3mepeHne (pOKyCHOTO pacCTOSIHHS
cobuparomeit muH3b1. OnTHdeckue npruoopsl. ['ma3 u 3perne. OUkw.

Dponmanvuvie 1adopamopHbie padomol.

11.M3yueHue 3aKOHOB OTPAKEHUS CBETA

12.HaGnrofenue siBIeHS MPEJIOMIICHUS CBETa

13.ITomy4uenune n300pakeHMs MPU TOMOIIN JIH3EL.

Peseps -2uac

IV. IloBTopenue (1 1)

9 kaacce

(102 gacos, 3 yaca B HE/IEINIO)

I. 3akoHbl B3auMoeiicTBUsI U ABUKeHHs Tel. (36 4acoB)

Marepuanbaas Touka. Tpaexropusa. Ckopocts. [lepememienune. Cucrema otcuera. OmpepeneHne KOOPAMHATHI
OBIDKYWIEro Tena. ['padukm 3aBUCMMOCTH KHUHEMAaTHYECKMX BEJIMYMH OT BpeMeHH. lIpsimonuHeiHoe
pPaBHOYCKOpeHHOe JBIKeHHe. CKOPOCTh PaBHOYCKOPEHHOTO IBIDKeHMA. Ilepemernienue mpu paBHOYCKOPEHHOM
newkeHnn. OrpeseNieHne KOOpAWHATHI ABIXKYIIEro Tena. [ padyKu 3aBUCHMOCTH KHMHEMATUYECKUX BEJIMYMH OT
BpeMeHHU. Y ckopeHre. OTHOCUTENbHOCTh MEXaHHYECKOT O ABIKEHUS. MHepIManpHast cucTemMa oTcueTa.

[lepBoiit 3akoH Heiorona. Bropoii 3akon Heiorona. Tpermii 3akon Heiotona. CBoOomHoe mnaaeHue 3akoH
Bcemupnoro tsarorenus. KpuponuneilHoe aBukeHUe JIBUKEHUE IO OKPY>KHOCTH. VICKYCCTBEHHBIE CIIyTHHKH
3emuu. Paketsl. Mimmynbe. 3akoH COXpaHEHUs UMITyJibca. PeakTHBHOE ABIDKEHHE. [[BrkeHne Tena OpOomeHHOTO
BEPTUKAIBHO BBEepX. J[BkeHHe Tena OpOLIEHHOrO IMOJA YIJIOM K TOpPHU30HTY. JIBMKEHME Tela OpOLIEeHHOTO
TOPU30HTAJIBHO. Y CKOpEeHHe cBOOOIHOTO MaJeHNsl Ha 3eMIle U IPYTuX IUIaHeTax.

@ponmanvuvle 1a00pamopHvle padomul.

1. UccnenoBanue paBHOYCKOPEHHOTO JABMKEHHS 0€3 HaualbHOW CKOPOCTH.

2.M3mepenue yckopeHusi CBOOOHOTO MaIeHUSI.

Il. Mexanu4yeckue kojedanus U BoHbI. 3BYK. (15 yacoB)

16



TOUKA !'POCTA PHIHKA

Mexannueckue konebanus. Ammmtyaa. Ilepuoa, gacrora. CBoboanbsie konebanus. KomnebarenbHble CHCTEMBI.
MasTHUK. 3aBUCHMOCTH TIEPHOAa M YacTOTHl HUTSHOTO MasTHHKA OT JIUHBI HUTH. [IpeBparnenne sHEpruu mpu
KoJIe0aTelbHOM JIBM)KCHHHU. 3aTyxaromme koneOanus. BerHyxaennbie kojaebanus. Mexannueckue BOJHBI. J[imHa
BonHbL. [IpomonbHble U monepeyHble BOMHBL. CKOPOCTH paclpocTpaHeHHs BOMHBI. 3BYK. BricoTa u TeMOp 3ByKa.
I'pomkocTs 3ByKa/ Pactipoctpanenwue 3Byka. CKOpocTh 3Byka. OTpakeHue 3Byka. Ix0. Pe3oHaHc.

®dpoHTagpHAs TabopaTopHas padora.

3.UccnenoBanre 3aBHCUMOCTH TEPHOAA M YACTOTHI CBOOOJHBIX KOJieOaHMH MaTeMaTHUYECKOTO MasTHHKAa OT €ro
JUTAHBI.

I11. DaekTpomMarHuTHbIE siBJIeHUs. (24 yaca)

JeiicTBe MarHMTHOTO TOJs Ha JJeKTpuyeckue 3apsabl. [paduueckoe n300paskeHHE MArHUTHOTO TIOJIS.
Hampasnenue Toka 1 HampaBiIeHHE ero MarHUTHOTO Tojs. OO0Hapy)KeHHe MarHUTHOTO TIOJIS TI0 €T0 JEWCTBUIO Ha
aNeKTpudeckuii TOK. IIpaBmio neBoit pyku. MarHATHBIA MOTOK. ONEKTPOMarHWUTHas WHAYKOWA. SIBieHne
3IEKTPOMAarHUTHON UHIYKIMU. [TomyyeHe nepeMeHHOro 3JeKTPUYECKOro ToKa.

OnexTpomarauTHoe nosie. HeogHopoaHoe u HeogHOpoAHOE moinie. B3auMocBA3b AJEKTPUUECKOr0 U MarHUTHOTO
noJiell. DIEeKTPOMarHuTHeIe  BOJNHBI. CKOPOCTH PaclpoCTpaHEHUs SIEKTPOMArHUTHBIX BOJH. DIIEKTPOIBUTATENb.
OnekrporenepaTop. CBET — 3JEKTPOMArHUTHAS BOJTHA.

®dponTanpHas 1aboparopHas padora.

4.13ydeHue ABICHUS 3IEKTPOMATHUTHON HHITYKLUU.

I V. Ctpoenne atoma u aTromHoro siapa (20 gacoB)

PamuoaktuBHOCTB. Asb(a-, OeTTa- M ramma-usiaydeHue. OMBITHI M0 pacCeMBaHHIO ajb(a-yacTuil. [LmaHeTapHas
Mozenb aroma. ATtomHOe sapo. [IpoToHHO-HEHTpOHHAsT MOAENb sApa. MeTombl HAONIONEHUS U PErHCTPaIid
gacTull. PagmoakTuBHBIE TpeBpallieHus. ODKCIepUMEHTaJIbHbIE METOJBL. 3apsina szapa. MaccoBoe 4YHCIO sJipa.
Snepubie peakuuu. lenenue u cunte3 anaep. CoxpaHeHue 3apsa U MAacCOBOTO YHCIA MPU SACPHBIX pPeaKIsX.
OTKphITHE NPOTOHA U HEUTPOHA. SAEpHbIE CUIIbL. DHEPTUs CBA3HM YaCTHULL B SIAPE.

Oueprus ces3u. Jledexkr macc. Brimenenue sHeprum mpu AelieHUM W CUHTE3e snep. Vcmomb3oBaHue spepHOU
sHepruu. [losumerpus. SnepHsiii peakrop. [IpeoOpasoBanue BHyTpeHHEl SHepruu siaep B DIIEKTPUYECKYIO
3Hepruto. AToMHas sHepreTuka. TepMmosiiepHble peakiiuu. bronoruueckoe neiicTBre paguarum.

®ponTansHas maboparopHas padorTa.

5.W3y4yenue neneHus aapa aroMa ypaHa 1o GoTorpaguu TPEeKoB.

6./3yueHne TpeKoB 3apsKEHHBIX YACTHII 10 TOTOBBIM (hoTorpadusm.

V. Ctpoenue u 3Bosouus Beesiennoii (5 yacoB)

CocraB, crpoernue u npoucxoxaenne ComuedHon cuctembl. bombiue Tena CoHEUHOH cucTeMbl. Maible Tena
Conneunoit cuctemsl. Ctpoenue, uziyuenue u somtonus Connua u 3se31. CTpoeHue u 3Bodtonus BeeneHHol.
V1. loropenue (5 1)
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CHHCcOK JUTEPATYPHI ¢ YKA3AHUEM NepeyHs V4eOHO-MeTOINYECKOro od0ecrneyeHys, CpeacTB
00y4eHHS U DJICKTPOHHLIX 00Pa30BaATEeJIbLHbBIX PECYPCOB.

1. Mapon A.E., Mapon E.A. ®usuka. 7 knacc. Jlunakruaeckue matepuanbsl. M.: [Ipoda, 2019.

2. Ilepprmikua A.B. ®wusuka. 7 knacc. YueOHHMK i 00meoOpa3oBaTeNbHBIX YUpeKISHUU. M.:
Hpoda, 2018.

3. ®wunonosnu H.B. ®usuka. 7 kinacc. Meronudeckoe nocoore k yueOunky A.B. Ilepbimkuaa. M.:
Hpoda, 2018.

4. Xannanona T.A., XannanoB H.K. ®usuka. 7 xnacc. Pabouas rerpaas. M.: Ipoda, 2019.

5. Xannanona T.A., XannanoB H.K. ®usuka. 7 knacc. Tectol. M.: JIpoda, 2019

6. Ilepprmkua A.B. ®@usmka. 8 kmacc. Y4ueOHUK Uisi 00IIe0Opa3oBaTENbHBIX OpraHu3anui. M.:
Hpoda, 2019.

7. 2. ®unonoBud H.B. ®usuka. 8 kimacc. Meroaudeckoe mocodue k yueOnuky A.B. Ilepwimkuna.
M.: lpocda, 2018.

8. 3. Xannanona T.A. ®usuka. 8 xnacc. Pabouas rerpaas. M.: JIpoda, 2014.

9. 4. Mapon A.E., Mapon E.A., [To3oiickuit C.B. ®uzuka. 8§ knacc. COOpHHUK BOPOCOB U 3a1a4. M.:

Hpoda, 2019.

10. 5. XannanoB H.K., XannanoBa T.A. COOpHHK TecTOBBIX 3afaHuii mo ¢usuke. 8 kjmacc. M.:
BAKO, 2019.

11. dusuka. 9 ki.: yueO. ans obieodpasosar. yupexaenuid. / A.B. [1épeimkun, E.M. I'ytauk M.:
Hpoda, 2017.

12. ®dusuka. 9 knacc: moypouHsle mianbl o yueOHuky A.B. [1éppimkuna, E.M. I'yTHuK / aBT.-cOCT.
C.B. bo6poBa. — Bonrorpan: Yuurens, 2017. — 175 c.

13. ®usuka: 3apaunuk: 9 — 11 ki1.: Yuel. mocobue ans obieodOpas3oar. y4ued. 3aBeeHuit. — M.:
Hpoda, 1996. — 368 c.: wi. — (3amauauxu «Ipodsi»).

14. ®usuka. Tectol. 7 — 9 knaccsl. Kabapaun O.D., Opios B.A. YuebH. - meton nocobue. — 4-¢ usf.,
crepeotur. — M.: lpoda, 2000. — 96 c.: um.

15. dusnveckwii SKCIIEPUMEHT B cpeiHel mKojie: Mexanuka. MomnekynspHas pu3nka.
Onexrponunamuka / [llaxmaes H.M., [lTunos B.®. — M.: [Ipocsemenne, 1989. — 255 c.: ui. — (b-xa
yautens pu3uKm).

16. JIozoBenko C.B., Tpymmuna T.A Peanuzanus o6pa3oBaTeIbHBIX IPOrpaMM 1o (HU3UKE C UCHOIb30BaHUEM
obopymoBanus 1eTckoro rexuonapka «llxonsnerit Ksantopurom» Mocksa, 2021

Hnmepnem-pecypcot:

1.bubnnoreka — Bce no npenmery «dusukay. — Pexxum mocryna: http://www.proshkolu.ru
2.BuneoonsiThl Ha ypokax. — Peskum mocryma: http://fizika-class.narod.ru

3.Enunas koiwtekuusi 1UQPOBBIX 00pa3oBaTeNbHBIX pecypcoB. — Pexum mocryma: http://school-
collection.edu.ru

4. MlaTepecHble MaTepHaibl K ypOKaM (H3UKH MO0 TEMaM; TECThI IO TeMaM; HaTJSITHBIE TOCOOUS K YpOKaM.
— Pexxum nocryna: http://class-fizika.narod.ru

5. Hudpossie oOpazoBarenbHbIe pecypehl. — Pexxum poctyna: http://www.openclass.ru

6. DeKTpoHHBIC YUeOHUKH 10 pusuke. — Peskum qocrtyma: http://www.fizika.ru
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