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TOUKA \!Pocm
IHNOSICHUTEJIBHAS 3AIINCKA.

Pabouas mporpamMma ecTeCTBEHHOHAYYHOW HAINIPABICHHOCTH MO (PH3HMKE C UCIIOJIL30BAaHHEM 000PYI0BaAHHUSI
nenTpa «Touku poctay i 7-9 KIaccoB OCHOBHOI IIKOJIBI COCTaBJICHA U pa3paboTaHa B COOTBETCTBHH C:

e tpeboBanusvu DefepanbHOrO0 TOCYAAPCTBEHHOTO 0O0pPa30BaTENBHOIO CTaHAAPTA OCHOBHOTO
obmero oOpa3zoBanus (yTB. IpHKa3oM MuUHHCTEPCTBA 00pa3oBaHUsA M Hayku Poccuiickoi
Oepepanun ot 17.12.2010 Ne 1897) (pen. 21.12.2020);

e ABTOpPCKOW NpOrpaMMON OCHOBHOTO o00miero oOpaszoBanusi mo ¢usuke anas 7-9 kmaccoB (A. B.
[épermukun, H.B. ®unonosuu, E.M.I'ytHUK, M., «/Ipodar, 2015 1.);

Pabouas mporpamma peanmusyercs B yueOHukax A. B. Ilepbrmkuna «®usuka 7 xnace», «Dusuka 8 kmacey,
«Dusuka 9 knacc», yueOHUK A5t 001e00pa3oBaTeNlbHBIX yueOHBIX 3aBefeHnil. M.: Jpoda, 2020

[Iporpamma ompeenseT coJiepKannue 1 CTPYKTYpy Y4eOHOTO MaTepHala, Mmocie0BaTeIbHOCTh €ro U3yUeHNS,
nyTH (OPMUPOBaHHS CHCTEMbI 3HAHWI, YMEHUH W CHOCOOOB [ESTENBHOCTH, DPAa3BUTHS, BOCIUTAHHS U
COIMANTU3AINH YIAITIXCSI.

Coznanne nentpa «Todka pocrta» mpeAmnonaraeT pa3BUTHE 00pa30BaTENbHON HHQPPACTPYKTYPHI
0011e00pa3oBaTeIbHONW OpraHu3alii, B TOM YHCJIe OCHAIEHHEe 00111e00pa3oBaTeIbHOM OpraHU3aIiu:

1. oGopymoBaHueMm, cpeiACTBaMH OOyYEHUsS H BOCIUTAHUS JUIsi W3ydeHUs (B TOM 4HCIE
SKCIIEPUMEHTAIFHOT0) TMPEIMETOB, KYypCOB, JUCHUIUIMH (MOIyNiel) ecTeCTBEeHHOHAYyYHOU
HAIllpaBJICHHOCTH TMPU  peal3alldd  OCHOBHBIX  OOIIE00pa30BaTENbHBIX  MPOTPAMM |
JIOTIOJTHUTEIBHBIX 00IIe00pa30BaTeIbHbBIX MPOrPaMM, B TOM YHCIIC JIJIs1 PACHITUPEHUS COACPIKAHUS
yaeOHoro npeameta «Pusznkay;

2. obopymoBaHueM, cpeacTBaMu OOydYeHHs U BOCIHUTAHUS JUIS  peald3allid  [IpOorpaMm
JIOTIOTHATEIFHOTO 00pa30BaHMs €CTECTBEHHOHAYYHOW HAIIPABICHHOCTEH;

3. KOMIIBIOTEPHBIM U UHBIM 000pYI0BaHUEM.

[MIpopwibHblii  KOMIUIEKT ~ oOopynmoBanus  oOecrmeunBaeT  I(PQPEKTUBHOE  JTOCTHIKECHUE
00paszoBaTebHBIX pe3yJbTaToOB 00y4arouMucs o nporpaMmam €CTECTBEHHOHAYYHOU
HaIPaBJICHHOCTH, BO3MOXXHOCTb YIUIYOJIEHHOTO HM3YYEHHS OTAEIbHBIX MPEIMETOB, B TOM YHCIIE IS
dbopMHUpOBaHHUs ~ HM300pPETATEIbCKOTO,  KPEaTHMBHOTO,  KPUTHYECKOTO  MBIIUICHHS,  Pa3BUTHSA
(GYHKIIMOHATBEHON TPAMOTHOCTH Y OOYYAIOIINXCSI, B TOM YUCJIE €CTECTBEHHOHAYYHON M MaTeMaTHYECKOM.

OKCHEpUMEHT SIBIISIETCS NCTOUHMKOM 3HAHMWA M KPUTEPUEM HUX HCTUHHOCTU B Hayke. KoHuenuus
COBPEMEHHOI0 00pa3oBaHMsI MOAPA3yMEBAET, YTO B y4E€OHOM 3KCIEPHUMEHTE BEAYIIYI0 POJb JIOJIKEH
3aHATh ~ CAMOCTOSTEIbHBIM  MCCIENOBATENbCKUM  ydeHMueckuid  skcrepuMmeHT.  CoBpeMeHHbIE
9KCHEPUMEHTAIbHbBIE UCCIEIOBAHUS MO0 (PU3HUKE yXKe TPYIHO MPECTaBUTh O€3 UCIOIb30BAHUSA HE TOIBKO
AQHAJIOTOBBIX, HO U LHUQPOBBIX H3MEPUTEIbHBIX MpHOOpoB. B denepasbHOM TrocyaapcTBEHHOM
oOpa3oBatensHOM cTangapte (ganee — PI'OC) nponucaHo, YTO OJHUM U3 YHUBEPCAIbHBIX YUEOHBIX

nevctuil (mamee — YY), mpuoOpeTaeMpIx y4amuMHCS, AOKHO CTaTh YMEHUE «IIPOBEIACHUS
ONBITOB, TPOCTHIX HKCIEPUMEHTAJIbHBIX HCCIENOBAHUM, MPSAMBIX M KOCBEHHBIX HW3MEPEHHHN ¢
UCIIOJIb30BaHNEM aHAIOTOBBIX U IU(PPOBBIX U3MEPUTETHHBIX TPUOOPOBY.

Y4eOHbI SKCIEpUMEHT M0 (U3MKe, MPOBOJUMBIA Ha TPaJAULUOHHOM oOopynoBaHuu (6e3
OpUMeHeHHs LU(POBBIX Jaboparopuil), He MOXKET B IIOJHOM Mepe OOECleyuTh pelleHHe BCexX
o0pa3oBaTeNbHBIX 3aJad B  COBpeMeHHOW 1mkone. CroxuBmasicss cuTyanust 00yCIIOBJIEHA
CYIIECTBOBaHHUEM psijia MpoodeM:

*  TPATUIIMOHHOE MIKOJIHHOE 000PYI0BAaHUE M3-3a OTPAHUYCHHS TEXHUYECKUX BO3MOXKHOCTEH HE
MO3BOJISIET TPOBOIUTH MHOTHE KOJIMUYECTBEHHBIC UCCIICIOBAHNS;

*  JUINTEIBHOCTh TPOBEACHUS (U3MUYECKUX HCCIEAOBaHWNW HE BCerja Ccorjacyercs ¢
JUTUTETTFHOCTHIO YUeOHBIX 3aHSATHUH;

*  BO3MOXHOCTh TPOBEIECHHUS MHOTUX  (DU3UYECKUX  HCCIAEAOBAHUN  OTpAaHUUYMBACTCS
TpeOOBAHUSIMHU TEXHUKH O€30MTaCHOCTH U JIP.

[MudpoBass naboparopus KapAWHATBHBIM 00pa3oM H3MEHSET METOJIUKY H COJIepiKaHue
AKCIIEPUMEHTANILHOM JIEATEIHbHOCTH U MOMOTAeT PELIUTh BhIIIeNepeuncieHHbie npodiemsl. [upokuit
CIeKTp IU(POBBIX JATYUKOB TIO3BOJISIET YYAIIMMCS 3HAKOMHUTHCA C TapaMerpaMu (PU3NYECKOTro
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HKCIEPUMEHTA HE TOJBKO Ha Ka4eCTBEHHOM, HO U Ha KOJIMYECTBEHHOM ypoBHe. C moMoIbio 1udpoBoit
71a00paToOpuy MOKHO IPOBOAMTH JUINTENBHBINA SKCIIEPUMEHT JakKe B OTCYTCTBUU 3KCIEPUMEHTATOpa.
[Ipu >TOM M3MepsieMble JaHHBIE M PE3YJIbTaThl UX OOpPabOTKM OTOOpaXaroTCs HEMOCPEACTBEHHO Ha
JKpaHe KOMIIBIOTEPA.

B mpouecce dopmupoBaHUS AKCHEPUMEHTAJIbHBIX YMEHUH MO (U3MKE YHALIUNCS YYUTCS
IPEeACTaBIATh HH(POPMAIHIO 00 UCCIIETOBAaHUN B YETHIPEX BUIAX:

* B BepOaIbHOM: OIIMCBIBATh JKCIEPUMEHT, CO3/1aBaTh CJIOBECHYIO MOJENIb SKCIEPUMEHTA,
(uKCUpOBaTH BHUMAaHHUE HA U3MEPSIEMbIX (GU3NYECKUX BEIUYHMHAX, TEPMUHOJIOTUY;

* B TaOJMYHOM: 3aMOJHSATH TAOJMHIIBI JaHHBIX, JISKAIIUX B OCHOBE MOCTPOCHHS rpaduKoB (TIpu
3TOM Yy y4YalIUuXcs BOZHUKAET [IEPBUYHOE MPEACTABIECHUE O MacIITa0ax BEIUYNH);

* B rpaduyeckoM: cTpouTh rpaduku no TaOJIMYHBIM JAHHBIM, YTO MO3BOJIAET MEPEUTH K BBI-
JBYDKEHUIO TMIIOTE3 O XapaKTepe 3aBUCUMOCTU MEXIY (PU3MUECKUMH BEJIUYMHAMU (IIPU 3TOM YUYUTEIb
[IOKA3bIBACT IPEUMYILECTBO B BU3YaJIU3allUU 3aBUCUMOCTEH MEXAYy BEJIM- YMHAMH, HarJsiJHOCTh U
MHOTOMEPHOCTb);

* B AHAIUTHYECKOM (B BHUJE€ MaTEeMAaTUYECKUX YpPaBHEHM): MPUBOAUTH MaTeMaTUYECKOe
OIKCaHKE B3aUMOCBSI3U (PU3MUECKUX BEIMYMH, MaTeMaTHueCKoe 0000IIeHNE TOTYyYEHHBIX Pe3yIbTaToB.

[lepexox K KakaoMy OdTamy MpeACTaBICHHS HH(DOpPMANUHM 3aHUMAET JIOCTATOYHO OOJBIION
IPOMEXYTOK BpeMeHH. bezycnoBHo, B 7—9 Kkiaccax 3TOT mpolecc HeoOXOaUM, HO B CTAapIIMX KJlaccax
3TO BpeMs MOKHO ObLIO ObI OTBECTH Ha pellieHue OoJsiee BaKHbIX 3a7ad. B sToM muiaHe uu@posbie
7a00opaTOpUM  MO3BOJIIOT  CYLIECTBEHHO JKOHOMHUTH BpeMs, KOTOpPOE€ MOXHO IOTpaTHTh Ha
(dbopMHpOBaHKE HCCIEOBATEIBCKUX YMEHUN YyUAIIUXCS, BRIPAKAIOIINUXCS B CICAYIOUINX JACHCTBUAX:

*  ompelelieHrue IPOoOIeMBI,

° IIOCTaHOBKA MCCIICI0BATEIbLCKOM 3aaa4u,

*  IJJAHUPOBAHUE PEIICHUSA 3a1a4H;

*  TIOCTPOCHUE MOJENEH;

*  BBIABWKECHUE TMIIOTES;

*  DKCIEpPUMEHTAJIbHAs IIPOBEPKA TUIIOTES;

*  aHaNW3 JAHHBIX SKCIIEPUMEHTOB WU HAOIIOICHMUIA;

e  ¢dopMynupOBaHUE BHIBOJIOB.

[Tocneanue ToApl y ydamuxcs HaOMIOIaeTCsl HU3Kas MOTHUBAIUS M3yYEHHUS! €CTECTBEHHOHAYYHBIX
JTUCIUILIMH W, KaK CJEJCTBHE, MaJeHUEe KauyecTBa oOpasoBanus. LudpoBoe yueOHOe oOOpymoBaHue
MO3BOJIAET YYallUMCs O3HAKOMHUTBCS C COBPEMEHHBIMU METONAMH HCCIEAOBAHUS, NPUMEHIEMBIMU B
HayKe, a YYUTEI — IPUMEHATh HA NPAKTHKE COBPEMEHHBIE IE€Jarorudeckue TtexHosioruu. [lostomy
TJIaBHOM COCTaBJISIONIEeH KoMIekTa « Toukoi pocTtay SBISIOTCS UGPOBHIE Ta00PaTOPHH.

[Ipennaraemast mporpaMma peanu3yercs ¢ TOMOLIbI0 yueOHO-MeToAnYecKUX KoMIIIeKToB (YMK).

YMK s Kakgoro Kiacca BKIIIOYaeT: y4eOHMK, 3aJauHHK, METOJUYECKHe MaTepHaibl Ul YyIHUTes,
CaMOCTOSATEIbHBIE U KOHTPOJIBHBIE PAOOTHI.

[Inanupyrores cienyromme (GopMbl OpraHu3alM y4eOHOTO mpoluecca: (pPOHTANBHBIE, KOJIJICKTHBHBIE;
IpyMIOBEIe;, paboTa B Mape; HHIAUBHUIYAIbHBIE.

B mpenomaBanmm mnpenmera OyAyT — MCIOJIB30BAThCS CIEAYIONIME TEXHOJOTMH W METOIbI: JIMYHOCTHO-
OpPHEHTUPOBaHHOE 00yUeHue; MpodiIeMHoe o0yyeHue; tudppepeHInpoBaHHOEe 00yUeHNe; TEXHOIOTUH 00yUeHHS Ha
OCHOBE PELICHUS 3a/1a4; METO/Ibl HHAWBUAYATBEHOTO 00yUEHHS.

Oco0cHHOE 3HAuYeHHE B MPENOJaBaHUH (PU3UKH WMEET IKOJIBHBIH (PH3MYECKHH SKCIIEPUMEHT, B KOTOPBIH
BXOJST AEMOHCTPAILIMOHHBIN IKCIIEPUMEHT U CAMOCTOSATENIbHBIE TAOOpAaTOPHBIE PA0OTHl YHALIHXCSL.

Henbio ndyyenust pU3NKU B OCHOBHOM LIKO0JIE SAIBJISICTCSH:

1) B HAMpAaBJIEHNH JJUYHOCTHOTO PA3BUTHS

- BOCIIMTaHWE TOTOBHOCTH OOYYAaIOIIMXCS K CaMOpa3BUTHIO M CaMOOOpa30BaHUIO HA OCHOBE MOTHBALUH K
00y4YeHUIO U TIO3HAHUIO;

-opMupoBaHHE LIEHHOCTH 310pOBOrO0 W 0Oe3omacHOro oOpasza >KHM3HH, IpPaBWJI HWHIUBUAYAJIBHOTO U
KOJUUIGKTUBHOT'O 0€30MacHOro MOBEJCHUS B YPE3BBIYANHBIX CUTYALHsIX, YIPOKAIOIINX JKU3HU U 30POBbBIO JIIOJIEH,
NpaBUJI IOBEACHHUS HAa TPAHCIIOPTE U Ha 10pOrax.
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-BOCIIUTaHUE yOEKIEHHOCTH B BO3MOXKHOCTH TO3HATH MPHUPOIY, HEOOXOAUMOCTH Pa3yMHOTO HCIIOJIb30BaHUS
JMOCTHKEHUI HAYKH U TEXHOJIOTHH TSI TATbHEHIIIETO Pa3BUTHS YeIOBEYECKOTO OOIIIECTBa;

-pa3BUTHC YBaXCHHS K TBOPIIAM HAYKH M TEXHUKH; OTHOIICHUS K (DU3MKE KaK K AJIEMEHTY OOIICUeIIOBEYEeCKOM
KYJbTYPBI,

2) B MeTanpeIMeTHOM HANpaBJIeHHH

OCBOCHHE 3HAHUM O MEXaHUYECKUX, TCIUIOBBIX, JJIEKTPOMATHUTHBIX W KBAHTOBBLIX SIBICHUSX; BEIIMYWHAX,
XapaKTEPU3YIOIINX 3TU SBJICHUS; 3aKOHAX, KOTOPHIM OHH MOJYUHSIIOTCS; METOIaX HAYYHOTO MTO3HAHUS MPUPOJLI U
(hopMHUpPOBaHUS HA dTOW OCHOBE MPEACTABICHUH 0 (U3MICCKOW KapTHHE MHUPA;

OBJIQJICHNE YMEHUSMH TPOBOJIUTH HAOIIOJCHHS MPUPOAHBIX SBICHUN, OMHCHIBATh M 0000IIATh Pe3yNbTaThI
HAOJIIOJICHUA, WCIOJb30BaTh IPOCThIC HW3MEPHUTEIbHBIC NPUOOPHI I U3yYeHUs (U3NYCCKUX SBIICHHIA,
MIPEJICTABIATE Pe3yIbTaThl HAONMIONCHNH WM M3MEPEeHUH B BHJe TaOnwil, TpaduKOB M BBIABIATH Ha 3TOW OCHOBE
SMIUPUYECKHE 3aBUCUMOCTH; NMPHUMEHATH MONyYEHHBIE 3HAHUS I OOBACHEHUS DPa3sHOOOPAa3HBIX MPUPOIHBIX
SIBIICHUI W TPOIIECCOB, MPHUHIIUIOB JICHCTBUS BaXXHEHIIUX TEXHUYECKUX YCTPOMCTB, IJIs pelIcHHUsS (HU3HUECKUX
3a/1a4;

pa3BUTHE MTO3HABATEIFHBIX HHTEPECOB, MHTEIUIEKTYAILHBIX U TBOPUYECKHUX CIIOCOOHOCTEW B MPOIECCE PEIICHUS
(hm3uuecKuX 3aJad4 W BBITOJHEHUS JKCIIEPUMEHTAIBHBIX HWCCIIEOBAHUN; CIOCOOHOCTH K CaMOCTOSTEIHHOMY
NpUOOPETEHHIO HOBBIX 3HAHUH MO (PU3MKE B COOTBETCTBUH C )KU3HEHHBIMH NOTPEOHOCTSIMU U UHTEPECAMH;

- WUCTOJB30BATh KOMITBIOTEPHBIE TEXHOJOTHH [UIS DPEHmIeHWs] WH(QOPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX
y4eOHBIX 3a]a4, B TOM YHWCIIE: BBIYUCIIEHWE, HANWCAHWE IMHCEM, COUYMHEHHHU, NOKIAZ0B, pedepaToB, CO3IaHUE
MpEe3eHTaluN U JIp.;

IlnaHupyembie pe3yJbTAThI OCBOCHUSA Y4eOHOI0 npeamera «Pusnkay».
JInyHOCTHBIMHU pe3yabTaTamMu 00ydeHus Qu3uke B 7-9 Kiaccax SBISIFOTCS:

® Pa3BUTHUC IMO3HABATCIbHBIX HUHTCPECOB, MHTCIIJICKTYAJIbHBIX U TBOPUCCKUX croco0HocTel ydamuxcs;
yOeXIEHHOCTh B BO3MOKHOCTH IIO3HAHMS MPUPOABI, B HEOOXOAMMOCTH Pa3yMHOIO HCIIOIb30BAHUS
JNOCTIDKCHUH HAyKHM W TE€XHOJIOTHM ISl AajbHEHILEro pa3BUTHs YEIOBEYECKOro OOIIecTBa, YBAXKEHUE K
TBOPLIAM HaYKH M TEXHUKH, OTHOLIEHHUE K (DU3MKE KaK 3JIEMEHTY OOIEUEI0BeUECKON KYIbTYPBI;
CaMOCTOSITEIBHOCTh B MPHOOPETEHUH HOBBIX 3HAHWUHN M PAKTHYECKUX YMEHHH;

® TOTOBHOCTHh K BI)I60py JKU3HCHHOTO NTIYTH B COOTBCTCTBUU C COOCTBEHHBIMH HHTCpECaMu U
BO3MOXKHOCTSIMU;

® MOTHBaAIUA o6pa3OBaTean0171 ACATCIIBHOCTH INKOJIBHMKOB Ha OCHOBE JIMYHOCTHO OPUCHTHUPOBAHHOI'O
MOJIX0/1a;

e (dopMHpOBaHHE LIEHHOCTHBIX OTHOLIEHHUH IPYr K APYTYy, YUUTENIO, aBTOpPaM OTKPBITUH M M300peTeHUuH,
pe3yibTaTtam 00y4YeHusl.

MeranpeaMeTHBIMH Pe3yJIbTATAMM o0y4eHHs GpHu3HKe B 7-9 Kiaccax SBISIOTCS:

® OBIQJICHUC HAaBBIKAMH CAaMOCTOSTEIBHOTO TPUOOPETEHUS HOBBIX 3HAHWH, OpTaHU3alMK Y4eOHOI
NeSITeNIbHOCTH, TIOCTAHOBKM LieNed, IUIAHMPOBAHMS, CAMOKOHTPOJIS M OLEHKH pPe3yJbTaTOB CBOEH
JeSITeNbHOCTH, YMEHUSIMU TIPEABUETh BO3MOXKHBIE PE3yJIbTaThl CBOUX ACHCTBHIA;

® JIOHHMMAaHHEC pa3JII/I'-II/II\/'I MEKAY UCXOJHBIMU q)aKTaMI/I U TUIIOTE3aMU IJId UX 06’LHCHCHI/I$[, TCOPETUICCKUMU
MOACIIAMHA U PCAJIbHBIMU O6BCKTaMI/I, OBJIAACHNUC YHUBCPCAJIbHBIMUA yT-Ie6HBIMI/I ):[eI\/'ICTBI/IHMI/I Ha nmpuMmepax
TUIIOTE3 ISl OOBACHEHMSI W3BECTHBIX (DAKTOB M AKCIIEPUMEHTAJIBHON MPOBEPKH BBIABUTACMBIX T'MIIOTE3,
Pa3pabOTKH TEOPETUUECKUX MOJEIIEH MTPOLIECCOB WX SIBIICHHIA;

e (opMHpOBaHUE yYMEHUWI BOCIPHHUMATh, MepepadaThiBaTh M MPEABSIBIATh MHOOPMAIMIO B CIOBECHOH,
00pa3HOii, CUMBOJIMYECKOH (QopMax, aHATU3UPOBATh U TepepadaThiBaTh MONYYECHHYI0 WHQOPMAIHUIO B
COOTBETCTBHM C IIOCTABJICHHBIMHU 3a/1adyaMH, BBIIEISTH OCHOBHOE COJEp’KaHUE MPOUYMTAHHOTO TEKCTa,
HaXOJWUTh B HEM OTBETHI Ha ITOCTABJIEHHBIE BONPOCHI U U3J1araTh €ro;

® TpHOOPETEeHHE OMbITa CAMOCTOSTENIBHOTO IOHMCKA, aHalu3a M 0TOOpa MH(OPMAIMK C HCIIOIb30BAaHUEM
Pa3IMYHBIX UCTOYHUKOB M HOBBIX I/IH(i)OpMaIII/IOHHBIX TEXHOJIOTHH I pE€HICHUA ITO3HABATCIIbHBIX 3a/1ay,

® Da3BUTUE MOHOJIOTMYECKOW M IUAIOTHUECKOW peuM, YMEHHsS BBIpa)KaTb CBOM MBICIH M CIOCOOHOCTH
BBICIYIINBaTh COOECEAHNKA, TOHUMATh €ro TOUKY 3pEHHMs, IPU3HABATh MPaBO JPYroro 4eloBeKa Ha HHOE
MHEHHE;

® OCBOCHHE IIpHUEMOB HeﬁCTBHﬁ B HECTAaHIAPTHBLIX CUTyallUAX, OBJIAACHUEC OBPHUCTHUYCCKHMU METOAAMU
peueHus npodiem;
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(l)OpMI/IpOBaHI/IC YMCHI/If/’I pa6OTaTL B TIpynmne€ C BbIIIOJIHCHUCM PAa3IMYHBIX COIHAJIBHBIX pOHeﬁ,
MNPpEACTABIIATh U OTCTABaTh CBOU B3IJISAJbI U Y6e)KI[eHI/IH, BECTHU AUCKYCCHUIO.

PeryasTusnsbie YY /I
OOyuaromuics MoJyYUT BO3MOXKHOCTE T (GOPMHUPOBAHUS CIEAYIOLUIUX PETYISTUBHBIX Y Y /1.

1.

YMeHne caMOCTOATEIhHO ONPENeIATh el 00ydeHus, CTaBUTh M (HOpPMyITUPOBATh HOBBIE 33/1a4H B yu€0e
Y TIO3HABATEIBHOHN JIEATENBHOCTH, Pa3BUBATh MOTHBBI 1 HHTEPECHI CBOEH! 1T0- 3HABATEIHHON JAEATEITHHOCTH.

OOy4JaroIIUNCs CMOXKET:

aHAJM3UPOBATh CYIIECTBYIOIINE H TUIAHUPOBATH OY/IyIIHe 00pa30oBaTeIbHbIC PE3yIbTATHL;
UAeHTH(UIMPOBATH COOCTBEHHBIE ITPOOIIEMBI U OTIPENIEISTh TJIABHYIO MIPOOIeMy;

BBIJIBUTATh BEPCHUU pelIeHUs TpoOieMbl, (HOpMYyIHpPOBaTH THIIOTE3bl, MPEABOCXUIIATH KOHEUHBIN
pe3ybTar;

CTaBUTh IIEJIb JCATEIHHOCTH HA OCHOBE OMPEICIEHHON MPOOIEMBI H CYIIECTBYIONIHX BO3MOKHOCTEH;
(dbopMynupoBaTh yueOHbIC 3a/1a49H KaK IIIarH JJOCTHKCHUS TOCTABICHHOH 1M JeITeIbHOCTH;
00OCHOBBIBATH IIEJICBBIC OPHEHTHPHI M TPUOPHUTETHI CCHUIKAMH HA IIEHHOCTH, YKa3biBas M 0OOCHOBBIBAs
JIOTHYECKYIO TOCIIEI0BATEIBHOCT IIIAroB.

YMeHHEe CaMOCTOSTENIbLHO IUIAHUPOBAaTh MYTH JIOCTIDKEHUS IieJied, B TOM 4YHCIE aJlbTePHATHBHBIC,
OCO3HAaHHO BBIOMpaTh Hanboee 3((EeKTUBHBIC CITIOCOOBI PEIICHHUs YU4COHBIX U MO3HABATEIBHBIX 3a]1ad.

OO0yJaroIuHCst CMOXKET:

onpeaensaTh HeoOxoaumoe(ble) NeicTBHE(sS) B COOTBETCTBHM C Y4Y€OHOW W MMO3HABATEIBHOHM 3ajladyaMH U
COCTABIISITh AJITOPUTM €T0(MX) BBITIOTHEHHUS

O00OCHOBBIBaTh W OCYHIECTBIATH BBIOOp HambOonee 3(PQeKTUBHBIX crOCOOOB pelieHus YYeOHBIX U
MO3HaBaTEIbHBIX 33/1a4;

OTIpPEIeIATH/HAXOAUTh, B TOM YHUCIIE U3 NMPEIIOKEHHBIX BAPHAHTOB, YCIIOBHS AJIsI BBIIIOJHEHUS YUeOHOU U
IMO3HABaTEIILHOM 3a/a4;

BBICTpPanBaTh XU3HEHHBIC IUIAHBI Ha KPaTKOCPOYHOE Oyayluee (3asBiATH LI€JI€BbIe OPUEHTUPBI, CTABUTH
aJeKBaTHBIE MM 3aJadyd M [Opeyiaratb JACHCTBUS, YKasblBasi ©  OOOCHOBBIBAas JIOTHUECKYIO
MOCJIeJOBATEIFHOCTD IaroB);

BbIOMpATh W3 MPEIJIOKCHHBIX BAPHMAHTOB M CAMOCTOSATENIFHO HCKAaTh CPEACTBA/PeCcypChbl Ul DPEIICHUs
3a0a4n/AOCTKECHUS LIEIH;

COCTABJIATH IUIaH PelIeHHsI MPoOIeMbl (BBIOIHEHUS IPOSKTA, IPOBEACHUS UCCIECIOBAHUS);

OTIpEaeIIATh NOTCHINAIBHBIE 3aTPyIHEHHUS TP PEIICHUH YIeOHOH M MO3HaBaTeNbHON 3aJa4ui U HAXOIUTh
CpEJIICTBA JUIsl UX YCTpaHEHMS,

OIMCHIBATh CBOW OMBIT, OGOPMIISIS €ro JUis Tepeladyd JAPYTHM JIIOJSM B BUJE TEXHOJOTHU pEIICHUS
MPAKTUYECKUX 3a]1a4 OTNpeAeIEHHOr0 Kiacca;

IJIAHUPOBATh U KOPPEKTHPOBATH CBOIO HHAUBUAYAIBHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO.

YMeHNe COOTHOCHTH CBOW JEHCTBHS C IUITAHUPYEMBIMH DPE3YyJIbTaTaMH, OCYIIECTBISITH KOHTPOJb CBOEH
JeSTEeIbHOCTH B TIpoLiecce MOOCTHXKEHHUS Ppe3ysbTara, ONPEAENATh CIIOCOObI JAEHCTBHH B paMmKax
MPEJUIOKEHHBIX YCIOBUH W TpeOOBaHUM, KOPPEKTHPOBATh CBOM JEHCTBUSI B COOTBETCTBUU C
M3MEHSIOLIEHCS CUTYyalUE.

OO0y4JaroIuHCst CMOXKET:

ONpEeIENsITh COBMECTHO C MENArOrOM M CBEPCTHUKAMU KPUTEPUU IUIAHUPYEMBIX PE3YJIbTATOB U KPUTEPUU
OIIEHKH CBOEH y4eOHOM AesITeTbHOCTH;

CHUCTEMAaTHU3UPOBATh (B TOM YHCIIC BHIOMpATh MPUOPHUTETHHIC) KPUTEPUHU INIAHUPYEMBIX DPE3yJIbTAaTOB H
OILICHKH CBOCH JICSITCIIHFHOCTH;

OTOMpaTh HMHCTPYMEHTHI JUIS OLICHUBAaHUS CBOCH JEATEIHHOCTH, OCYIIECTBISTH CAMOKOHTPOIL CBOEH
JISATEIIbHOCTH B paMKax MPEIOKEHHBIX YCIOBUM U TpeOOBaHUI;

OLICHMBAaTh CBOK) JIEATENBHOCTb, apTyMEHTUPYS MPUYMHBI JOCTHXKEHUS WIM OTCYTCTBHUS IUIAHHUPYEMOIO
pe3yJibTara;

HaXOJUTh JOCTATOYHBIC CPEJCTBA JIUIsl BHITOJHEHUS YI€OHBIX JCUCTBUN B U3MEHSIOIICHCS CUTYAIIUH H/WITH
MIpU OTCYTCTBUH IJIAHUPYEMOT'O PE3YJIbTATA;

pabortasi M0 CBOEMY IUIaHY, BHOCHUTH KOPPEKTHBBI B TEKYIIYIO EATEIHPHOCTh HAa OCHOBE aHAIM3a
W3MEHEHHUI CUTYallUH JJIs TIOJyUYCHHUS 3aIlJIaHMPOBAHHBIX XapaKTEPUCTUK NPOAYKTa/pe3ysIbTara;
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YCTaHaBIUBATh CBA3b MEXKAY MOTydYEHHBIMU XapaKTEPUCTUKAMHU MPOAYKTA U XapaKTEPUCTUKAMH IIpoliecca
JIESTEIbHOCTA M TI0 3aBEPIIEHUN AESITeNHHOCTH IpeiaraTh W3MeHe- HHUE XapaKTEepPHCTUK Mpoliecca st
MOTyYEHUS YIYUIIEHHBIX XapaKTePUCTUK MPOAYKTa;

CBEPSITH CBOM JICHCTBUSI C IICJIBIO U TIPU HEOOXOAUMOCTH UCTIPABIIATH OIIUOKH CAMOCTOSTENIBHO.

YMeHHe OlleHUBaTh NPAaBUIBHOCTh BBIMOJHCHUS YyUeOHOW 3amaun, COOCTBEHHBIE BO3MOXKHOCTH €6
peleHusl.

OO0yJaroImuicst CMOXKET:

OTIPENEIIATh KpUTEPHH PABUIBHOCTH (KOPPEKTHOCTH) BHITIOJHEHUS yUeOHOM 3a1auH;

aQHaJM3UPOBAaTh M OOOCHOBBIBATH MPHUMEHEHHE COOTBETCTBYIOLIETO WHCTPYMEHTApHUsl AJsl BBITIOJHEHHS
y4eOHOM 3a71auu;

CBOOOJIHO TIOJIB30BAaThCsl BBIPAOOTAHHBIMH KPHUTEPUSMH OIICHKH M CaMOOLCHKH, HMCXOAs W3 LEIU |
MMEIOIUXCS CPEIICTB, Pa3iyasl pe3yabTaT U CIIOCOObI eHCTBUiA;

OLICHUBATh NPOAYKT CBOEH [ESATENFHOCTH 110 3aJaHHBIM W/MIM CaMOCTOSATEIHHO ONpENeTIEHHBIM
KPHUTEPHSM B COOTBETCTBHH C IIETIBIO AEATEIBHOCTH;

00OCHOBBIBATh JTOCTHKMMOCTH IIETIM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OICHKH CBOMX BHYTPEHHHX
PECYpCOB U IOCTYITHBIX BHEIITHUX PECYPCOB;

(UKCUPOBATH M AHATTM3UPOBATH TUHAMUKY COOCTBEHHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB.

Brnanenne ocHOBaMU CaMOKOHTPOJISI, CAMOOLCHKH, MPUHATHUS PEIICHUHA M OCYIIECTBICHHS OCO3HAHHOTO
BEIOOpa B yueOHO 1 MTO3HABATEITLHON AEATEITHHOCTH.

OO0yJaroImuncs: CMOXKET:

HaO0JII0JIaTh ¥ aHAJIU3UPOBaTh COOCTBCHHYIO YUCOHYIO M IO3HABATEIBHYIO JEATCIBLHOCTh U JACATCIHHOCTh
Jpyrux 00y4aroIuXxcs B MPOIIECCE B3aMMOIPOBEPKH;

COOTHOCHUTH pealibHble U TUIAHHPYEMbIE pe3yJbTaThl MHIUBHIYaIbHOH 00pa30BaTeIbHOMN AEATEIBHOCTH U
JIeNaTh BBIBOJIBI,

NPUHAMATH PEeNICHUE B YIeOHOW CUTYyalluy U HECTH 3a HETO OTBETCTBEHHOCTD;

CaMOCTOSITEIEHO ONPENENIATh IMPHYMHBI CBOETO YCIIeXa WM HEyClleXa M HaXOAUTh CIIOCOOBI BBIXOJA M3
CHUTyaIlU HEYCIeXa;

PETPOCIIEKTHBHO OMNpEACTsITh, Kakue ACUCTBHUS MO DPEUICHWIO y4eOHOW 3afaudl WM MapaMmeTpbl 3THX
JIEHCTBUI MPUBEH K TIOIYYECHHIO HMEIOIIETOCS MTPOAYKTa YIeOHOH e TeIbHOCTH;

JEeMOHCTPHPOBaTh TNPHUEMBI  PETYISIMH  MICUXO(QH3HOIOTHIECKUX/IMOIIMOHATIBHBIX ~ COCTOSIHUH ISt
noctikenus 3ddekra ycrmoxoeHuss (yCTpaHEHHsT OMOIMOHANBHOW — HampspkEHHOCTH), dddekTa
BOCCTAHOBJICHHsI (OCIIa0lieHus TPOSBIEHUN yTromieHus), d¢dekra axTUBU3aUK  (TOBBIIICHUS
NCUXO0(H3NOTIOTNIECKON PEaKTHBHOCTH).

IMo3naBaTenbHbie YY /]
OO0y4JaroIuiCs TOTYYUT BO3MOXKHOCTB JJ1s1 (GOPMUPOBAHUS CIIEAYIOIINX TO3HABATENBHBIX Y Y /.

1.

YMeHue omnpeiensaTh MOHATHSA, CO3/aBaTh OOOOIIEHWsS, yCTaHABIMBATH AHAJIOTHHU, KJIACCH(UIIMPOBATS,
CaMOCTOSITETIbHO BBIOMpAaTh OCHOBAHMS W KPUTEPUHU AJsl KiacCHU(PHKALUKM, yCTaHABIUBATbh NPUYMHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKOE PacCyXAEeHUE, YMO3aKII0UeHNe (MHAYKTUBHOE, IEAYKTHBHOE,
0 aHAJIOTUH) U JIENIaTh BHIBOJIBI.

OO0y4JaroIuncs CMOXET:

MOJIOUPATh CIIOBA, COMOAYUHEHHBIE KITFOYEBOMY CIIOBY, OMPEIEIISIONINE ero MPU3HAKK 1 CBOWCTRA,
BBICTPaUBATh JIOTHYECKYIO IIETIOYKY, COCTOSIITYIO U3 KIIFOUEBOTO CJIOBA U COMOTYMHEHHBIX €MY CIIOB;
BBLJICTISITH OOIIWH MPU3HAK ABYX MM HECKOJIBKUX MPEIMETOB WIIH SIBJICHUH U OOBSICHATH UX CXOJICTBO;
OOBENMHATh TPEAMETHl W SBJICHWUS B TPYNIbBl TI0 OINPENSNEHHBIM TNpU3HAKaM, CpPaBHUBATH,
KJIACCU(UIIMPOBATH U 0000IIAThH (PaKThI U SBJICHUS;

BBIICJIATH SIBJICHUE M3 OOILEro psijia IPYruX ABJICHUM;

OMNpPeAeATh 00CTOATENILCTBA, KOTOPBIC MPEAIISCTBOBAIM BO3HUKHOBEHHIO CBSI3M MEXKY SBJICHUSAMH, H3
3THX 0OCTOATENILCTB BBIACIATH ONPEICIIAIONINE, CIIOCOOHBIC ObITh MPUYMHOMN JAHHOTO SBJCHHMSI, BBISIBIISAThH
MIPUYUHBI U CIIE/ICTBUS SBJICHHUIA;

CTPOUTh PACCYXJEHHE OT OOMIMX 3aKOHOMEPHOCTEH K YACTHBIM SIBIICHHUSM M OT YaCTHBIX SBICHUH K
00IIM 3aKOHOMEPHOCTSIM;

CTPOMTh PacCy’kKJICHUE Ha OCHOBE CPaBHEHMSI IIPEIMETOB U SIBJICHUM, BBIICIISS [TPU 3TOM OOIIIHME IPU3HAKH;
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H3J1araTh MOJIYYCHHYIO HHPOPMALIMIO, HHTEPIPETUPYS €€ B KOHTCKCTE PeIacMO 3aauu;

CaMOCTOSITEIIPHO YKa3bIBaTh Ha WH(POPMAIUIO, HYXIAIOIIYIOCS B MPOBEPKE, Mpeiarath U MPHUMEHSThH
c1roco0 TTPOBEPKH TOCTOBEPHOCTH HHPOPMAITHH;

BepOaIN30BaTh SMOLIMOHAILHOE BIICYATICHHE, OKa3aHHOE Ha HErO HCTOYHUKOM;

OOBSCHATH SIBIICHUS, IPOLIECCHI, CBSA3M M OTHOIICHHWS, BBIABIIEMbIE B XOJC IIO3HABATEIBHOH U
HCCIIEI0BATEIbCKON JIEATEIbHOCTH (IPUBOANUTH OOBSCHCHHE C HM3MEHEeHHEeM (OPMBI IIPEACTABICHMS,
OOBSACHSTH, JETATU3UPYS WK 0000111ast; OOBACHATH C 33JJAHHON TOYKHU 3PCHUS);

BBISIBJISITH M HA3bIBaTh MPUYUHBI COOBITHSI, SBICHUS, B TOM YHUCJIC BO3MOXKHBEIC/HamOoJiee BEPOSTHHIC
MPUYUHBI, BO3MOXHBIC TMOCICACTBUS 3alaHHOW NPUYHMHBI, CaMOCTOSTEIHLHO OCYIICCTBIISS MPUYHHHO-
CIICICTBCHHBIA aHAIIN3;

JIeNIaTh BBIBOJI HAa OCHOBE KPUTHUYECKOTO aHaIHM3a Pa3HBIX TOYCK 3PCHHUsS, IOATBEPXKIATh BBIBOJ
COOCTBEHHOM apryMeHTaIMel WM CAaMOCTOATEIBHO TIOTYYCHHBIMU JAHHBIMH.

YMeHue co3iaBarh, MPUMEHATh U NMPEOOPa30BBIBATh 3HAKA M CHMBOJIBI, MOJCIH M CXEMBI IS PEIICHUS
yUeOHBIX M TTO3HABATEIHHBIX 3a/1a4.

OO0yJaroImuics: CMOXKET:

3.

0003Ha4YaTh CHMBOJIOM M 3HAKOM IIPEeMET U/HJIH SIBJICHUE;

OIpeACIATh JIOTUYCCKUC CBA3UM MCXKAY NpCIMETaMU I/I/I/IJ]I/I SIBJICHUSIMU, 0603Ha‘IaTI> JaHHBIC JIOTHYCCKHEC
CBSI3U C MTOMOIIBIO 3HAKOB B CXEME;

c03/1aBaTh aOCTPAKTHBIN WM PEATbHBIN 00pa3 mpeaMeTa 1/ Iid SBICHHUS,

CTPOUTH MOJIEJIH/CXEMY Ha OCHOBE YCIIOBHI 3a1a4y W/WIIH CIIOCco0a € pereHus;

co3laBaTh BepOajbHbIC, BEIIECTBCHHbIE M HMH(MOPMALMOHHBIE MOJENM C BBIACICHHUEM CYIIECTBEHHBIX
XapaKTePUCTUK 00BEKTA LIS ONIPENEeNICHHs ClIoco0a peleHus 3a1a41 B COOTBETCTBUH C CUTYyallUeH;
peoOpa30BbIBaTh MOJENU C LIENbIO BBIABICHUS OOIIMX 3aKOHOB, ONPENCNAIOMINX AaHHYIO IPEIMETHYIO
0071aCTh;

MEPEeBOJIUTh CIOXHYIO MO COCTaBy (MHOTOACHEKTHYI0) HWHGPOpPMalNWi0 U3 TrpadUvecKkoro HiH
(opMan30BaHHOTO (CMMBOJILHOTO) MPECTABIICHUS B TEKCTOBOE U HA00OPOT;

CTPOUTH CXEMY, AJITOPUTM )Z[Cf/iCTBHSI, HCIIPABJIATh WK BOCCTAaHABJIMBATH HEN3BECTHBIN paHee aJiropuT™M Ha
OCHOBE UMEIOIIETOCS 3HAHUS 00 0OBEKTE, K KOTOPOMY MPUMEHSIETCS allTOPUTM;

CTPOHUTH JIOKA3aTEIbCTBO: NPSMOE, KOCBEHHOE, OT IPOTUBHOTO;

aHaJIM3UPOBATh/pPeIIeKCUPOBAaTh OIBIT Pa3padOTKM W peanu3aluy Y4eOHOro MpPOEKTa, HCCIEHOBAHUS
(TeopeTHyecKoro, dMIMPUYECKOI0) HA OCHOBE INPEIUIOKEHHON NPOOJIEMHON CUTyallMd, MOCTABICHHON
LENN W/WJIH 33aHHBIX KPUTEPHUEB OLIEHKH MPOIYKTa/pe3yibTaTa.

CMBICIIOBOE YTEHHE.

OO0y4JaroIuncs CMOXET:

:h. e o o

HaXOJWTh B TEKCTE TpeOyeMyto HHGOPMAIHIO (B COOTBETCTBHH C IIENISIMU CBOCH JESITETHHOCTH);
OpUEHTUPOBATHCS B COJEPIKAHUM TEKCTA, TOHUMATh LIEIOCTHBIA CMBICIT TEKCTA, CTPYKTYPUPOBATh TEKCT;
YCTaHaBIIMBATh B3aUMOCBS3b OMTUCAHHBIX B TEKCTE COOBITHIA, SIBJICHUH, IIPOIIECCOB;

PE3IOMUPOBATh IJIaBHYIO UICHO TEKCTA;

KPUTHYECKH OIIEHWBATH COJIEpKaHUe U POPMY TEKCTa.

@OopMUPOBAHKE W PA3BUTUE DKOJOTMUYECKOTO MBIIUIEHUS, YMEHHE MPHUMEHSATh €ro B IMO3HABATEIbHOM,
KOMMYHHUKATHBHOM, COIIMAIBHOMN MPAKTUKE U MPOPECCUOHATILHOM OPUSHTAIINH.

OO0y4Jaromuncs CMOXKET:

OTIpENEIIATh CBOE OTHOLIEHUE K IPUPOIHO cpene;

aHAJIM3UPOBATH BIMSHHUE SKOJIOTHYECKUX (DAKTOPOB Ha CPEAy OOMTAaHUS )KUBBIX OPraHU3MOB;

MPOBOJUTH NPUYMHHBIN U BEPOATHOCTHBII aHAN3 KOJIOTMYECKUX CUTYalni;

MPOTHO3UPOBAaTh M3MEHEHHS CUTyallud IpU CMEHE AEHCTBHA ONHOro (hakTopa Ha JACHCTBHE APYroro
¢axTopa;

pacrpoCTpaHsTh KOJIOTUICCKUE 3HAHUS U YIaCTBOBATh B MPAKTUYECKUX JIENax MO 3alIUTe OKPY)Karolen
Cpensl;

BBIpaXkaTh CBOE OTHOLIECHUE K MPUPOE Yepe3 PUCYHKH, COYMHEHHS, MOAEIH, IPOESKTHBIE pabOTHI.
Pa3BuTHe MOTHMBaIMU K OBJIaJCHHIO KyJIbTYPOH aKTUBHOT'O MCIIOJIB30BAaHUS CIOBapeil U APYTHX MOUCKOBBIX
CHCTEM.

OO0yJaromuics CMOXKET:

OIpeaAcCIATh HCO6XOZ[I/IMBIC KJIFOYEBBIC ITOUCKOBBIC CJIOBA U 3aIlIPOCHI;
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OCYIIECTBJISATh B3aUMOICHCTBUE C 3JICKTPOHHBIMH IOMCKOBBIMU CHCTEMAaMH, CIIOBAPSIMH;

(hopMHPOBaTh MHOXKECTBEHHYIO BBHIOOPKY M3 TOUCKOBBIX UCTOYHHKOB JUII OOBEKTHBHU3AIUH PE3yThTATOB
MTOMCKA;

COOTHOCHUTH MOJTyYCHHBIC PE3yIbTAThI IOUCKA CO CBOCH JICATEILHOCTHIO.

KommyHnukatussbie YY /I

1.

YMeHHe OpraHu30BBIBaTH yUeOHOE COTPYJHHYECTBO U COBMECTHYIO JCSITEIBHOCTh C YUYUTEIEM U
CBEpPCTHUKAaMM; pabOTaTh WHAMBHIYaTbHO W B TPYIIE: HAXOQUTh OOIIee pElICHHEe W pa3peniath
KOH(JIMKTHI Ha OCHOBE COTJIACOBAHMS TO3HUINN U yI€Ta HHTEPECOB; (POPMYIHPOBATH, APTYMEHTHPOBATD H
OTCTauBaTh CBOE MHECHHUE.

OOy4JaroIIUNCs CMOXKET:

OIIPEIEIIATh BO3MOXKHBIE POJIM B COBMECTHOM €S TETILHOCTH;

UIpaTh ONpPEeaEHHYIO POJIb B COBMECTHOM JEATEIIEHOCTH;

[IPUHUMATH HO3ULHUIO COOECENHUKA, IOHUMAs TO3ULMIO JIPYTOro, pa3inuyaTh B €0 PEYM: MHEHHE (TOYKY
3peHus), 10Ka3aTeIbCTBO (apTyMEHTHI), (DaKTHI; TUTIOTE3bI, aKCHOMBI, TEOPHU;

OIIpEleNsATh CBOM ACHUCTBUA M JEHCTBUS MapTHEPA, KOTOPbIE CHOCOOCTBOBAIM WM HPENSTCTBOBAIH
NPOAYKTUBHOM KOMMYHHKALIUHY;

CTPOUTH MO3UTHBHBIC OTHOLICHUA B IIPOLIECCC y‘Ie6HOI‘/'I M TI03HABaTeJILHOM JACATCIBbHOCTH,

KOPPCKTHO M apryMmMCHTHPOBAHHO OTCTaWBATh CBOIO TOYKY 3pC€HHA, B JUCKYCCHUU YMCTL BBIABUIATH
KOHTPapryMeHThI, epepasupoBaTh CBOIO MBICIH (BJIaJIcHUE MEXaHU3MOM SKBHBAJICHTHBIX 3aMEH);
KPUTUYECKH OTHOCHUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IIPU3HABaTh OLIMOOYHOCTH CBOETO
MHEHWUS (€CJIH OHO TaKOBO) U KOPPEKTHUPOBATH €T0;

Ipe/ularaTh ajJbTEPHATHBHOE PELICHNE B KOHQJIMKTHON CUTYalUH;

BBIJIEJIATE OOLIYIO TOUKY 3PEHUS B AUCKYCCHUH;

JOTOBapuBaThcsid O MpaBWIax M BOMNpocax Uil OOCYXKIEHHs B COOTBETCTBUM C IOCTAaBICHHOHM mepen
TpYIIION 3a1aueii;

OpTaHU30BBIBaTh Y4eOHOE B3aMMOJEHCTBUE B Tpymne (OmpeaessTh OOIIue Leld, paclpeneisTs PoJu,
JIOTOBapHUBAThCS JAPYT C APYTOM H T. 11.);

YCTPaHATh B paMKax JUajiora pa3pbiBbl B KOMMYHUKAIMH, O0YCIOBIICHHbIC HETTOHUMaHHEM/HEPUSITHEM CO
CTOPOHBI coOeceHHKa 3a1a4u, (POPMBbI UM COJICPIKAHUS IUAJIOora.,

YMeHne 0CO3HaHHO HCIIONB30BATh PEUEBBIE CPEACTBA B COOTBETCTBUHU C 3ajaueil KOMMYHMKALUH IS
BBIDOKEHHS CBOMX UYBCTB, MBICIEH W TOTPEOHOCTEH s TUIAHUPOBAHMS W PETYJSIHMU  CBOSH
JIeATEIIbHOCTH; BJIaJICHUE YCTHON U MMCbMEHHOU PEYbl0, MOHOJIOTMYECKOM KOHTEKCTHON PEYBIO.

OO0y4JaroIuHCs CMOXKET:

3.

OTIpENeIIsATh 3aJauy KOMMYHHKALlMU U B COOTBETCTBUH C HEW OTOMPATh peUeBbIe CPEACTBA;

0TOMpaTh U UCHOJIB30BATH PEUEBBIE CPENICTBA B MPOLIECCE KOMMYHHMKALMU C APYTMMH JIIOABMHU (IHAJIOT B
nape, B MaJIOH IpyIme u T. 11.);

MPEJCTaBIISTh B YCTHOUM WM IUCbMEHHOM (hopMe pa3BEPHYTHIH ITaH COOCTBEHHOM JESITEIbHOCTH;
coOoaTh HOPMBI MyONWYHOM pedH, perjiiaMeHT B MOHOJOre M JIUCKYCCHM B COOTBETCTBHH C
KOMMYHUKATUBHOM 3a/1a4eil;

BBICKa3bIBaTh 1 0OOCHOBBIBATH MHEHHE (CYKACHHUE) U 3allpalllMBaTh MHEHHE NapTHEPA B paMKax JAUAJIOra;
MPUHUMATH PELICHHE B XOJI€ IMAJIOTa U COIJIacCOBBIBATH €r0 C COOECEIHNKOM;

cO3/1aBaTh NHCbMEHHbIE KIMLIIMPOBAHHBIE W OPHUIMHAIBHBIE TEKCTHI C HCIOJIb30BAaHHEM HEOOXOIMMBIX
pPEYEBBIX CPELCTB;

HCTONB30BaTh BepOabHbIE CPEeACTBa (CPEACTBA JIOTUUECKOW CBA3M) AJISI BBIAEICHHUS CMBICIOBBIX OJOKOB
CBOETO BBICTYIUICHUS;

WCTIOJIb30BaTh HEBEpOAbHBIE CPEJICTBA WIIM HATIISJIHbIE MaTepHalibl, TIOATOTOBIICHHbIE/ OTOOpaHHBIE MO
PYKOBOJICTBOM YUHUTENS;

JIeJIaTh OIICHOYHBIM BBIBOJA O JOCTHMKEHHMH LIEIM KOMMYHHMKAIMM HETOCPEICTBEHHO IOCIE 3aBEpIIEHUS
KOMMYHHMKAaTUBHOT'O KOHTaKTa U 0OOCHOBBIBATh €r'0.

dopMupoBaHHE M Pa3BUTHE KOMIIETEHTHOCTH B 00JacTH HCHOJIB30BAaHUS WHPOPMALUOH- HO-
KOMMYHUKAIIMOHHBIX TexHojoruit (manee — WUKT).

OO0yJaromuics CMOXKET:

LCJICHAIIPAaBJICHHO HCKAaTb W HCIIOJIb30BATH I/IH(l)OpMaI_II/IOHHBIC PECypCHI, H606X0}_II/IMLIG I pelICHUs
y‘le6HLIX U NPAKTUYCCKUX 3a4aa4, C IOMOIIbBIO CPEACTB HKT,

8



TOUKA \!Pocm

e BHIOMpATh, CTPOUTH U MCIOJIB30BATh aAEKBATHYIO HH()OPMALIMOHHYIO MOZENb ATl Iepeladdl CBOUX MBICTIeH
CpPE/ICTBaMH €CTECTBEHHBIX U (DOPMATBHBIX S3BIKOB B COOTBETCTBHH C YCIOBUSAMH KOMMYHHKAIIHN;

e  BBICNATH MH(POPMAIMOHHBIA aCHEKT 33/1a4d, ONEePHPOBATh JAHHBIMH, MCIOIB30BATh MO- JIENb PEIICHHS
3a71a4m;

® JCMOJIb30BaTh KOMIBIOTEPHBIE TEXHOJOTWH (BKJIOYAsh BBIOOP aJeKBAaTHBIX 3a/au€ HMHCTPYMEHTAIBHBIX
MPOrpaMMHO-aNMapaTHBIX CPEACTB U CEPBUCOB) ISl PelIeHUs] HH(OpMALK- OHHBIX U KOMMYHHUKaIIHOHHBIX
yueOHBIX 3aJad, B TOM YHWCIJIE: BBIYMCIICHHE, HANHMCAaHHE MHCEM, COYMHEHMH, HOKIaaoB, pedeparos,
CO3J1aHMe TIPE3CHTALUH U Jp.;

®  JCMOJIb30BaTh HH(POPMAIHIO C YIETOM 3THUECKUX U MPABOBBIX HOPM,;

e co3maBatb HHGPOPMALMOHHBIE PECYpPChl pa3HOTO THMA W Ui Pa3HbIX ayAWTOpHH, CcOOII0naTh
WHQOPMALMOHHYIO TUTHEHY U NpaBuiia MHPOPMAIIMOHHOM 6e30MacHOCTH.

IIpeameTHbIMH pe3yjbTaTamu 00y4eHnusi pusnke B 7-9 Kiaccax SABJIAKOTCA:

e (opMHpOBaHUE MPEACTABICHU O 3aKOHOMEPHOW CBS3M W TO3HABAEMOCTH SBJICHHUH MNPHPOIBI, 00
O00BEKTUBHOCTH HAay4yHOTO 3HAHHA, O CHCTEeMOOoOpasywoued ponu (u3uku Ui pa3BUTUS APYTHX
€CTECTBCHHBIX HayK, TEXHUKH M TEXHOJOTHI; HAyYHOTO MHPOBO33PEHHS KaK pe3yiIbTaTa H3yu4eHHs OCHOB
CTPOCHHUS MAaTePHUHU U PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

® 3HAHMWS O MPHUPOJE BaXHEHIMIMX (U3NYECKUX SBICHUH OKPYXKAIOUIETO MHUpPAa W TMOHWMAaHHE CMbICTa
(1)I/I3I/I‘ICCKI/IX 3aKOHOB, paCKpPBIBAIOINX CBA3b U3YUCHHBIX HBHCHHﬁ;

e (QopMupOBaHHE TEPBOHAYAIHHBIX MPEACTABICHUH O (HU3NYECKONW CYIIHOCTH SIBICHUH IPHPOMIBI
(MeXaHHYEeCKUX, TEIUIOBBIX, 3JIEKTPOMArHUTHBIX M KBAHTOBBIX), BHJAX MaTepHH (BEIIECTBO M TIOJE),
JABMKCHHUU KakK CHOCO6€ CYII€CCTBOBaHHUA MAaTCpUH; YCBOCHHE OCHOBHBLIX I/I[[Cf/i MCXaHHUKH, aTOMHO-
MOJIEKYJISIPHOTO YYEHHSI O CTPOSHHH BEIECTBA, DJIEMEHTOB JJICKTPOJUHAMUKU W KBaHTOBOH (DM3UKH;
OBJIaJICHUE OHSATUIHBIM aIapaTOM U CUMBOJINYECKUM SI3BIKOM (DH3HKH;

® YMEHHS TI0JIb30BAaThCS METOJAMH HAyYHOTO MCCIICAOBAHUS SIBICHUI NPHPOABI, MMPOBOANUTH HAOIIOICHNS,
IUTAHUPOBATh M BHIMOJHATH DKCIIEPUMEHTHI, 00padaThiBaTh pe3ydbTaThl W3MEPEHHH, NPENCTaBISATH
pe3yabpTaThl U3MEPEHHUH C MOMOIIBIO TaOIull, TpagukoB u HopmMys, 0OHAPYKUBATH 3aBUCHMOCTH MEXKIY
(bU3MYECKUMH BEIMYMHAMHE, OOBICHSTH MONyYSHHBIE Pe3YNIbTAaThl U JAETaTh BHIBOABI, OLICHHBATH IPAHUIIBI
MOTPELUIHOCTEN PE3yIbTaTOB U3MEPEHUN;

® yMEHHs NPUMEHATh TEOPETUYECKWE 3HAHHWA 1O (M3MKE Ha MpaKTUKe, peliath (hu3Mveckue 3ajadd Ha
MIPUMCHCHUE MTOJIYYCHHBIX 3HaHI/II\/'I;

® YMCHUS M HaBBIKM NPUMEHSITH MOJIYyYCHHBIC 3HAHUS JUIA OOBSICHEHUS NPHHIMIIOB NEHCTBHS BAaKHEHIINX
TEXHUYECKUX YCTPOMCTB, (pabOTHI) MAalIMH M MEXaHU3MOB, CPEJICTB IEPEIBIKCHUS M CBSI3H, OBITOBBIX
HpI/I60pOB, IMPOMBIIIIJICHHBIX TCXHOJOTHYCCKHUX IMPOLCCCOB, PCIICHUA MPAKTHUYCCKUX 3a/1a4 HOBCGI[HCBHOﬁ
KHU3HH, OOecredeHns: 0e30MacHOCTH CBOEH >KU3HH, PAlMOHAIBHOTO IMPHUPOAOIONB30BAaHHS W OXPaHbI
OKPY’KaIOIeH CpeJibl; BIUSHUS TEXHHYECKUX YCTPOHCTB Ha OKPYIKAIOLIYIO CPey;

® 0OCO3HaHWE BO3MOXKHBIX IIPHYMH TEXHOTCHHBIX U SKOJOTHYECKUX KaTacTpod.

® OCO3HaHME HEOOXOJMMOCTH TNPUMECHEHHUS JOCTIDKEHHM (U3MKM W TEXHOJOTMH Ui PalMOHAJIBHOIO
MPUPOAOTIOIH30BAHMUS,

e OBJI3JICHHE OCHOBaMH OE€30IIaCHOTO HCIOJIB30BAHUS E€CTECTBEHHBIX M MCKYCCTBEHHBIX DJIEKTPHYECKUX H
MarHUTHBIX TOJeH, OJIEKTPOMAarHUTHBIX M 3BYKOBBIX BOJIH, €CTECTBEHHBIX M WCKYCCTBEHHBIX
WOHW3UPYIOIIMX HM3IyUYeHHH BO M30€XKaHWE HMX BPEJHOTO BO3JCHCTBHS HA OKDPYKAIONIYIO Cpely H
OpTaHu3M YellOBEKa;

e (opmupoBaHue YOEKACHHUS B 3aKOHOMEPHOH CBSI3M W [03HABAEMOCTH SIBICHUH NpPUPOABI, B
00BEKTUBHOCTH HAYYHOTO 3HAHUS, B BHICOKOM LIEHHOCTH HayKH B Pa3BUTHH MaTEPHAIbHON M TyXOBHOMN
KYJIbTYpBI JIOIEH;

® Da3BUTHE TEOPETHUYECKOTO MBINUICHUSI Ha OCHOBE (DOPMHUPOBAaHUS YMEHHUH YCTaHABIMBAaTh (aKThI,
pa3nuyarth TMPUYMHBI W CIEJACTBHS, CTPOMTH MOJEIM M BBIIBUTATh THUIIOTE3bl, OTBICKUBATH U
(bopMyIHpOBaTh JI0Ka3aTEIbCTBA BBIABHHYTBHIX THIIOTE3, BBIBOAMTH M3 3KCIEPHUMEHTAIBHBIX (DAKTOB U
TEOpPETUIECKUX MoJieliell (Gru3nveckre 3aKOHbI;

® Dpa3BUTUC YMCHUA IIJIAHUPOBATH B HOBCGHHeBHOﬁ KN3HU CBOU HeﬁCTBHﬂ C IPUMCHCHUEM IIOJTYYCHHBIX
3HAHWH 3aKOHOB MEXaHUKH, ODJICKTPOJAMHAMHKH, TEPMOJIMHAMUKA W TEIUIOBBIX SIBICHHH C IIEJIBIO
cOepeKeHuUs 37I0POBbS;
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e (opMHpOBaHUE TIPENCTABICHUHA O HEPALMOHAILHOM HCIONB30BAaHUM IMPHUPOAHBIX PECYpPCOB W DHEPTUH,
3arpsI3HEHUH OKPYKAOIIEH Cpebl KaK CIIEJICTBHE HECOBEPIICHCTBA MAIINH I MEXaHU3MOB.

e KOMMYHHKATHBHBIE YMEHHS: JOKIQAbIBATh O pe3ylbTaTaXx CBOETO WCCIIEOBaHUS, Y4YacTBOBaTh B
JMCKYCCHH, KPaTKO M TOYHO OTBEYATh Ha BOIPOCHI, UCIIOJIb30BATh CIPABOYHYIO JUTEPATYpy U Ipyrue
HUCTOYHUKHU MH(OpMAILIHH.

BbINyCKHUK HAYYUTCS:

co0romaTh mpaBuiia 0€30IaCHOCTH W OXPaHBI TPyAa MpH padoTe ¢ yueOHBIM U Tab0paTOPHBIM 000PYIOBaHUEM;

MOHUMATh CMBICI OCHOBHBIX (DM3MYECKUX TEPMHHOB: (pH3HUYecKoe Teno, (U3UUECcKoe sBICHUE, (QHU3HUYecKas
BEJIMYWHA, CTUHUIIB H3MEPCHYS,

pacmo3HaBaTh TpPOOIEMBI, KOTOPHIE MOXHO PEHINTh TPU TOMONM (PH3MUECKUX METOJO0B; aHAIM3HPOBATH
OT/IENTbHBIE 3Talbl IPOBEACHNUS UCCIEA0BaHNI U HHTEPIPETUPOBAThH PE3YIbTAThl HAOMIOACHUN U OTIBITOB;

CTaBHUTH OMBITHI MO MCCICAOBAHHUIO (PU3NUECKUX SBICHUN WK (PU3MUYECKHX CBOWCTB Tell 0€3 MCIOJIb30BaHUS
MPSIMBIX U3MEPEHUH; MpH 3TOM (HOpMYyITUPOBATH MPoOIeMy/3a1ady yaeOHOTO IKCIIEPUMEHTa; COOUPaTh YCTaHOBKY
U3 TIPEIOKEHHOTO 000PYIOBaHMUS; IPOBOIUTE OIBIT U (JOPMYITHPOBATH BEIBOJIBL.

[Ipumeuanue. [1pu npoBeneHny uccuenoBanus GUINUECKUX SBICHUI U3MEPHUTENbHBIC TPUOOPHI HCIOIB3YIOTCS
JIMIIb KaK JaTYUKH U3MCPCHUA (bI/ISI/I‘-IeCKI/IX BEJINYHMH. 3alKCH MMOKa3aHUi MMPAMBIX H3MepCHHI>'I B 3TOM Cliy4yac HE
TpeOyercs.

MOHUMATH POJIb KCIIEPUMEHTA B MTOJYYCHUH HAyYHOH HH(OpMAIINK;

OPOBOJMTH MpSMBIC H3MEpeHHsT (PU3MYECKHX BEIWYHMH: BpEMsl, paccTOsIHME, Macca Tena, 00beM, CHia,
TeMIeparypa, arTMocepHOe MaBlIeHHE, BIAXXHOCTh BO3AyXad, HANPSDKEHHE, CHIa TOKA, PaAHanyoHHEBIN (oH (C
WCTIONB30BaHUEM JIO3UMETpa); MPU ITOM BHIOMpATh ONTHMANIbHBIA CHOCOO W3MEepeHHs M HCIOJIb30BaTh
IIPOCTEHIINE METOJIbI OLIEHKH ITOIPEIHOCTEN U3MEPEHUN.

[Ipumeuanue. Jlrobast yaeOHas mporpaMmMa JOJDKHA OOECIeuUBaTh OBJA/IEHUE MPSMBIMA U3MEPEHHUSMHU BCEX
MIEPEUNCIIEHHBIX (PH3MUECKUX BEITUIHH.

NPOBOJMTH WCCIIEIOBAHUE 3aBUCHUMOCTEH (PM3MUYECKUX BEJIMYHMH C MCIOJBL30BAHUEM TPSIMBIX M3MEPEHUI: MpH
3TOM KOHCTPYHPOBaTh YCTaHOBKY, (DMKCHPOBATh Pe3yJIbTaThl MOJIYYCHHON 3aBUCUMOCTH (DU3MUYCCKUX BEIUYUH B
BUJIe TaONIUIl ¥ TPahUKOB, IETaTh BEIBOJIBI IO PE3yIbTaTaM UCCIIEIOBAHNUS;

IMPOBOJUTL KOCBCHHLIC H3MCPCHUA (I)I/I3I/I‘I€CKI/IX BCJIMYMH: TIIPpU BBINIOJIHCHUU H3MCpCHHI>i CO6I/IpaT]:»
OKCIICPUMCHTAJIIbBHYIO YCTAHOBKY, CJICAYyA Hpe[LHOX(eHHOfI HUHCTPYKOHWH, BBIYUCIATL 3HAYCHUC BCIIMYUHBI H
aHAJIM3UPOBATH MONyYEHHBIE PE3YJIBTATHI C YIETOM 33/IaHHOW TOYHOCTH U3MEPEHUH;

AHAIM3UPOBATh CUTYAIlHU MPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa, Y3HABaTh B HUX NPOSBICHUE W3YYEHHBIX
(1)I/I3I/I'-IeCKI/IX SIBJICHUM WITH SaKOHOMepHOCTef/'I 1 MMIPUMCHSATHb UMCIOIIUECCA 3HAHUSA JId UX O6’[)HCHGHI/IH;

NOHUMATh TPUHIMIBL JCHCTBUS MalldH, MPUOOPOB W TEXHHYECKHX YCTPOWCTB, YCIOBHS HX 0€30MacHOrO
WCTIOJIb30BaHMsI B TIOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh MPH BBHITIOJHEHUH YYEOHBIX 33[au HAYYHO-TIOMYJISIPHYIO JINTEpaTypy O (PU3MYECKUX SBICHUSIX,
CIIPaBOYHBIE MaTepUabl, pecypcsl IHTEpHET.

BbINyCKHUK MOJYYHUT BO3MOKHOCTb HAYYUThCSH:

0CO3HaBaTh [IEHHOCTh HAYYHBIX UCCIIEIOBAHUH, pOJIb (H3UKK B PACIIUPEHUH MIPECTaBICHUI 00 OKpYKafoleM
MUpE U €€ BKIIA/I B YIy4IICHHE KauecTBa )KU3HHU;

UCTIONb30BaTh TIPUEMBI TOCTPOCHHUS (HU3MUECKUX Mojeneil, moucka W (OPMYIUPOBKH JIOKA3aTEbCTB
BBIABHUHYTBIX TUIIOTE3 U TCOPECTUUCCKHX BBIBOJOB HAa OCHOBC SMITMPHUYCCKN YCTAHOBJICHHBIX (baKTOB;

CpaBHUBAaTh TOYHOCTb M3MEPCHUS (bI/ISI/I‘IeCKI/IX BEJIMYMH I10 BEIMYMHE WX OTHOCHUTEIBHOU MOrp€uIHoCTU Npu
MIPOBEICHHUH MPSIMBIX U3MEPEHHIA;

CaMOCTOSITETIbHO POBOANTE KOCBEHHBIE U3MEPEHHS U UCCIICAOBAaHNS (PU3NYECKUX BETUYMH C HCIIOIb30BAHUEM
Pa3IMYHBIX CIIOCOOOB U3MEpEHHs (PU3MUECKUX BEIMYUH, BHIOMPATh CPEIICTBA U3MEPEHHS C YUETOM HEOOXO MO
TOYHOCTH U3MEPEHUH, 000CHOBBIBATH BEIOOP CIIOCO0a M3MEPEHHs], aA€KBATHOTO OCTABICHHOM 3a/1a4e, TPOBOIUTD
OLIEHKY JOCTOBEPHOCTH MOJTYYEHHBIX PE3YJIbTATOB;

BOCIIPHHUMATh HHGOPMAIUIO (U3NIECKOTO COJIEPXKAaHUS B HAyYHO-TIONMYJISIPHOM JIMTEpaType MU CpeicTBax
MaccoBOW WHQOpMAIMK, KPUTUYECKH OICHHBAThH TONYUYCHHYIO HH(OpMAIMIO, aHAM3UPYsl €€ COoJepKaHhue H
JTaHHBIE 00 KCTOYHUKE UH(POPMAIIHH;

co3aaBaThb COGCTBeHHBIe IMUCbMECHHBIC U YCTHBIC COO6IHCHI/I$[ (0] (1)I/ISI/IT-ICCKI/IX SIBJICHUSIX HAa OCHOBC HECKOJIBKHUX
HNCTOYHUKOB I/IH(i)OpMaI_[I/II/I, COITIPOBOXJAATh BBICTYIVICHUEC HpeSeHTaHI/Ieﬁ, YUUTBIBAsA 0COOEHHOCTH aAyIUTOpHUN
CBEPCTHHKOB.
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Mexanndeckue sIBJICHUA

BbINyCKHUK HAYYUTCS:

pacrio3HaBaTh MEXAaHUYECKUE SIBICHHUA U OOBACHSITH HA OCHOBE MMEIOIIMXCSA 3HAHMM OCHOBHBIE CBOMCTBA WM
YCIIOBUSL MPOTEKaHWs JTHX SBJICHUI: pPaBHOMEPHOE M HEPaBHOMEpPHOE [ABIKCHHE, PABHOMEPHOE W
PaBHOYCKOPEHHOE IPSAMOJIMHENHOE ABMKCHHUE, OTHOCUTEIBHOCTh MEXaHUUECKOTO IBI)KEHUS, CBOOOHOE MaJeHUE
T€JI, PABHOMEPHOE JIBIKEHHUE 10 OKPY>KHOCTH, MHEPLUS, B3aUMOJCHCTBUE TeJl, pEaKTUBHOE IBIDKCHUE, Iepeaada
JaBJICHHUSI TBEPABIMH TeNaMH, >KUAKOCTSIMH M Ta3aMu, aTMoc(epHOe MAaBieHHe, IUIaBaHHE TeJl, PaBHOBECHE
TBEPABIX TeN, HMEIOUIMX 3aKPelUICHHYI0 OCh BpalleHHUs, KojebaTenbHOe IBIKEHHE, PE30HAaHC, BOIHOBOE
IBIKEHHE (3BYK);

OTMMCHIBATh M3YYCHHBIC CBOWCTBA TEN M MEXaHWYECKUE SIBICHUS, MCIONb3ysd (pu3nyYecKue BEIMYUHBIL: MYTb,
nepeMelleHne, CKopocTb, YCKOPEHHE, IEPUOJT 00palIeH s, Macca Tela, INIOTHOCTh BEIeCTBa, CHila (CHiia TSHKECTH,
CHJIa YOPYTOCTH, CHJIa TPEHHMs), NaBJICHHE, MMITyJbC Tella, KMHETHYEeCKas JHEprus, MOTEHLHAaJIbHAs 3HEPrus,
MexaHu4ecKast paboTa, MexaHnueckass MomHocTs, KIIJ[ mpu coBepiieHun paboThl C UCIOJIB30BAaHUEM IPOCTOrO
MEXaHH3Ma, CHJa TPEHWs, aMIUTUTy[Aa, [EePHOA W YacToTa KoleOaHWil, AJMMHA BOJHBI M CKOpPOCTh €e
pacrpoCTpaHeHusl; MpPHU ONMCAHUM HPABWIBHO TPAKTOBaTh (DM3NYECKUI CMBICJI HCIOIb3YEMBIX BEIMYHMH, HX
0003HaYEeHNsI U EOUHMLBI M3MEPEHUS, HAXOIUTh (OPMYJIBIL, CBS3BIBAIOIIME JAHHYIO (U3UYECKYIO BEJINYUHY C
JPYTUMH BEIUYMHAMH, BBIYUCIISTH 3HAU€HHE (U3NUECKON BEIIMUHHBL;

aHaTM3UPOBATh CBOMCTBA TEJ, MEXaHHUYECKHE SIBICHHUS W TMPOLECCHI, UCTIONB3YS (PU3NUECKUE 3aKOHBI: 3aKOH
COXpAHEHHSI D3HEPrHH, 3aKOH BCEMUPHOTO TITOTEHHS, NPUHLUMI CYNEpHO3UIMU CHl  (HaxoXKAEHHUE
paBHozelcTBytomei cunbl), I, II u III 3axonsr HpioToHa, 3ak0H coxpaHeHMs HMIyJbca, 3akoH ['yka, 3akoH
[Mackansi, 3ak0oH ApXxHMenia; MPH 3TOM pas3IHyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA M €r0 MaTeMaTHYeCcKoe
BBIPKEHHE;

pasn4yaTh OCHOBHBIC NPH3HAKM H3YUYCHHBIX (DU3MdecKux Mojeneil: MaTepuaibHas TOYKa, HHEPLHAIbHAs
cucTeMa 0TCYEeTa;

peumaTh 3aa4u, UCIoJb3ysl (U3NUECKUE 3aKOHBI (3aKOH COXpPAHEHUS SHEPTHH, 3aKOH BCEMHPHOTO TATOTEHUS,
npuHimn cyneprozuuuu cui, [, II u III 3akonsl HproToHA, 3aKOH COXpaHEHUs UMITYJbCa, 3aKOH ['yka, 3aKOH
[Mackansi, 3akoH Apxumena) U (OPMYIbI, CBA3BIBAIONINE (HU3MUYECKHE BEIMYMHBI (ITyTh, CKOPOCTh, YCKOPEHUE,
Macca Tena, IUIOTHOCTh BEIIecTBa, CUja, JaBJeHHE, UMIYJbC Tella, KMHETHYeCKas 3Heprus, MOTeHLUaIbHas
JHEPrusl, MeXaHudeckas pabora, MexaHnuueckas MomHocTs, KII/ mpocToro Mmexanusma, cuia TPEeHHs CKOJIBKEHUS,
K03 PUIIMEeHT TpeHus, aMmIUIUTyna, [EpUoJl M YacToTa KojleOaHWi, [JIMHA BOJHBI M CKOPOCTH €€
pacmpocTpaHeHus): Ha OCHOBE aHAJIM3a YCJIOBHS 3aJjaud 3alyChIBaTh KPATKOE YCIIOBHE, BBIACTATH (U3NUECKUE
BEJIMYMHBI, 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE AJISI €€ PEIICHHs, NPOBOAUTH PACUEThl U OLICHUBATh PEabHOCTD
MOJY4YE€HHOT0 3HauUeHHUs (QU3NIECKON BEJINIHHBIL.

BBINYyCKHHUK MOJYYHUT BO3MOKHOCTH HAYYUTHCH:

UCIIOJIb30BaTh 3HAHUS O MEXaHUYECKUX SABJICHUSAX B MIOBCEJAHEBHOMN JKH3HU s oOecrieueHns: 6e301acHOCTH MPH
oOpamieHun ¢ npuOopamMM M TEXHUUYECKUMH YCTPOWCTBAMHM, ISl COXPAHEHHMS 30pOBbS M COOJIONEHHS HOPM
9KOJIOTHYECKOTO TIOBEJICHHUSI B OKpYKalolIeH cpelie; NPUBOAUTH TMPUMEPHl MPAKTUYECKOTO HCTIOIb30BaHHS
¢u3nvecknx 3HAHMH O MEXaHMYECKHX SIBJICHUSX M (U3MUECKUX 3aKOHAaX; MPHUMEPHl HCIIOJIb30BaHMS
BO300HOBIISIEMBIX HCTOYHUKOB SHEPIHUHU; IKOJIOTUUECKUX MOCIEACTBUI HCCIIEAOBAaHNS KOCMUYECKOTO IPOCTPAHCTB;

pa3nuyath rpaHUIbl IPUMEHUMOCTH (U3NYECKUX 3aKOHOB, IOHMMATh BCEOOIUI XapakTep QyHIaMeHTaAIbHBIX
3aKOHOB (3aKOH COXpaHEHHS MEXaHWYEeCKOW OSHEpruH, 3aKOH COXpPaHeHHMsS HMITYyJbCa, 3aKOH BCEMHPHOTO
TATOTEHUS) U OTPAaHUICHHOCTH HCIIOJIb30BAaHMS YaCTHBIX 3aKOHOB (3aKkoH ['yka, Apxumena u zp.);

HAaXOAUTh aJEKBATHYIO IPEUIOKEHHON 3a1aue (U3MYECKYI0 MOJENb, pa3peliarth MpoOiieMy Kak Ha OCHOBE
UMCIOIIUXCS 3HAHUH M0 MEXaHUKE C MCIIOJb30BAHNEM MaTeMAaTHUECKOTO armapaTa, Tak U IpH IMOMOIIHA METOJI0B
OLICHKHU.

TensioBble ABJICHUS
BbInyCKHUK Hay4YuTCH:

pacIio3HaBaTh TEIUIOBbIC SBJICHHUS U OOBSICHATH Ha 0a3e UMEIOIINXCSl 3HAHUI OCHOBHBIE CBOWICTBA WU YCIIOBHSI
NPOTEKaHUsl STHX sBIeHWA: Audy3us, U3MeHeHHe oObemMa Tel NPU HarpeBaHuu (OXJNaXIEHHH), OoblIas
C)KMMaeMOCTb Ta30B, Majas C)KMMAaeMOCTh JKUAKOCTEH M TBEPABIX TeJl; TEIUIOBOEC DPaBHOBECHE, HCIIApEHUE,
KOHJICHCAITS, TJIaBJICHNE, KPUCTAIUIN3AINS, KUIIEHNE, BIAXHOCTh BO3/IyXa, PAa3JIMUHBIE CIIOCOOBI TEIIoNepeaaun
(TerIonpoBOAHOCTh, KOHBEKIMSA, HM3JIyYeHHE), arperaTHble COCTOSHMS BEIECTBA, IMOIJIOMIEHHE JHEPruu Npu
WCIIAPEHUH KUJIKOCTU 1 BBIJICJIEHUE €€ [TPH KOHJCHCALIMY Tapa, 3aBUCMOCTb TEMIIEPaTypbl KHUIIEHHUS OT JAaBJICHUS;

OIMCHIBATh W3yUYCHHBIC CBOMCTBA TEJ W TEIUIOBBIC SBJICHUS, MCIIONB3ys (U3MUECKHE BEIUYMHBI: KOJIHUYECTBO
TEIUIOThI, BHYTPEHHSISI SHEPTHS, TEMIIEpaTypa, ylebHas TEIIOEMKOCTh BEUIECTBa, y/elbHas TeIyIoTa TUIaBICHUS,
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yllenbHas TEIUIoTa napooOpa3oBaHusl, yelbHasi TEIUIoTa CrOPaHUs TOIUIMBA, KO3(PUIIMEHT None3Horo AeHCTBUS
TEIUIOBOTO JBUraTessl; P ONMCAHUHM NPABMWIIBHO TPAKTOBaTh (PU3MUYECKUN CMBICH HCIIOIb3YEMBIX BEIMYMH, UX
0003HAaYCHUSI U EOUHMLBI M3MEPEHUS, HAXOIUTh (OPMYIIBI, CBS3BIBAIOIIME JaHHYIO (U3UUECKYIO BEIMYMHY C
JPYTUMH BETUYMHAMH, BBIYUCISTH 3HAUeHHE (PU3NUECKON BEIIMUHHBL;

AHAJIN3UPOBATH CBOMCTBA TEJI, TEIUIOBBIC SBICHUS W IPOLECCHI, UCIOIb3Ysl OCHOBHBIE IMOJIOKEHUS aTOMHO-
MOJIEKYJIAPHOTO YUEHHs O CTPOCHUH BEIIECTBA M 3aKOH COXPAHEHUS SJHEPTUU;

pa3nuyath OCHOBHBIC IPU3HAKH W3YUCHHBIX (PM3MUECKUX MOJEIEH CTPOSHHS T'a30B, KHUIKOCTEH U TBEPABIX TE;

IPUBOJIUTH IPUMEPHI MPAKTHUECKOTO MCTIOIb30BAHNS (PU3MUECKUX 3HAHUH O TEIUIOBBIX SIBICHUIX;

pelarh 3aadM, UCIONb3YS 3aKOH COXPAaHEHMs SHEPIWU B TEIJIOBBIX Ipoleccax U (OpMyJibl, CBA3bIBAIOLINE
¢u3nveckue BETMYUHBI (KOJMYECTBO TEIUIOTHI, TEMIEpaTypa, yIelbHas TEerIOeMKOCTh BEIECTBa, YAENbHas
TEIUIOTa IUIABJICHUS, YAENbHAs TEIJIoTa MapooOpa3oBaHus, yAeabHAas TEIUIOTAa CrOPaHMs TOIUIMBA, KOI((UIMEHT
MIOJIE3HOT'O JIEMCTBUS TEIJIOBOIO ABUTaTels): HA OCHOBE aHAJIM3a YCJIOBHS 3a[aud 3alMChIBATh KPATKOE yCJIOBUE,
BBIJICIIATh (PU3UUECKUE BEIMYMHBI, 3aKOHBI U (OPMYIbI, HEOOXOAUMBIE IJIsl €€ PEHIeHUs, MPOBOAUTH PACUETHI U
OLICHUBAThH PEATLHOCTH MOMYYSHHOTO 3HaUeHHsI (PU3NIECKON BETHYHHBL.

BbINyCKHHUK MOJYYHUT BO3MOKHOCTb HAYYUThCH:

UCIIOJIb30BaTh 3HAHWS O TEIUIOBBIX SIBJICHHMSX B MMOBCETHEBHOM XH3HH Al obecrieueHHs 0E€30MacHOCTH TPH
oOpamieHnn ¢ mpubopamMM M TEXHUYECKUMH YCTPOWCTBAMH, JJISl COXPaHEHHsS 3[0POBbS U COOJIONEHHUS HOPM
JKOJIOTMYECKOI'0 MOBEJCHUSI B OKPYXKAIOLICH cpelie; IPUBOJUTH MPUMEPHI IKOJIOIMYECKUX IMOCIEACTBUN PabOThI
JIBUTATEJe BHYTPEHHETO CrOpaHusl, TEMIOBBIX U THJIPOAIEKTPOCTAHIIHIA;

pa3nuyath rpaHUIbl IPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, IIOHMUMATh BCEOOIINI XapakTep (pyHAaMEHTaTbHBIX
(u3nUecKux 3aKOHOB (3aKOH COXPAHEHUs SHEPTUU B TEIJIOBBIX IMPOLECCax) U OTPAaHUYECHHOCTh WCIOJIB30BAHMUS
YaCTHBIX 3aKOHOB;

HAXOJUTh aJCKBAaTHYIO NPEAJIOKCHHOW 3aqade (PU3MUECKyI0 MOAeNb, pa3peniath mpobjeMy Kak Ha OCHOBE
MUMEIONINXCS] 3HAaHUM O TEIJIOBBIX SABIECHUAX C MCIIOJIB30BAaHUEM MAaTEMaTH4eCKOro amrnapara, Tak ¥ IpH TOMOIIU
METOJI0B OLICHKH.

3J1eKTpnqec1me H MAarHuTHBIC ABJICHUA

BbInyCKHUK Hay4uTCH:

pacno3HaBaThb 3JIEKTPOMArHUTHBIC SABJICHUA U OOBSCHATH HA OCHOBE HUMCIOIIUXC 3HAaHUH OCHOBHEIE CBOMCTBA
WA YCJIOBUA NPOTEKAHUSA 3TUX SIBIICHUH: QJICKTpU3alus T, BSaHMOHeﬁCTBHe 3apsaa0B, C-)J'IGKTpI/I‘ICCKI/Iﬁ TOK U €ro
I[GﬁCTBI/IH (TGHJIOBOG, XUMHYECCKOC, MaFHI/ITHOG), BSaI/IMOILeI\/'ICTBI/Ie MAardvToB, OBJICKTpOMAarHuTHas WHIYKIHA,
I[GﬁCTBI/IC MAarovuTHOrO I0Jjid Ha MNPOBOAHHMK C TOKOM M Ha JABWXYUIYIOCA 3apsKCHHYIO 4YaCTUIly, ﬂeﬁCTBHe
SJICKTPUYCCKOI'O IIOJIA Ha 3apAKCHHYI0 YaCTHULY, DJICKTPOMArHUTHBIC BOJIHBI, HpﬂMOHHHGﬁHOﬁ paciapoCTpaHCHUC
CBE€Ta, OTPAKCHUC U MTPECJIOMJIICHHUC CBETA, AUCIICPCHUA CBETA.

COCTaBJIATh CXEMBI JJICKTPUUCCKUX uenel‘/i C MOCJICAOBATCIIbHBIM M NApaJlyICJIbHBIM COCAMHCHHUEM 3JICMCHTOB,
pas3in4das yCJIOBHBIC 0003HaYCHUS 3]IEMEHTOB QJICKTPUYCCKUX ueneﬁ (I/ICTO‘IHI/IK TOKa, KJIY, pE3ucTop, peocTar,
JAMTIOYKa, aMIIEPMETP, BOJIBTMETD).

HCITOJIB30BATh ONITUYECKUE CXEMBI JIS IIOCTPOSHHUS N300paKEHUH B TIJIOCKOM 3epKaJie ¥ cOOUparoIei InH3e.

OIMUCBIBATL HU3YUCHHBIC CBOIICTBA TEN H QJICKTPOMAIrHUTHBIC SBJICHUS, HCIIOJIb3Yd (I)I/I3I/I‘IGCKI/IC BCJIMYMHBI:
SHGKTpI/ILIeCKI/Iﬁ 3aps, CUjia TOKa, JICKTPUICCKOC HAIIPAXKCHUEC, DJICKTPUICCKOC COIIPOTUBIICHUC, YICIIBHOC
COITPOTHBJICHUE BEIICCTBA, pa60Ta QJICKTPUYCCKOI'O I0JIA, MOIIHOCTE TOKA, q)OKyCHOG PacCTOAHUC U ONTHUYCCKAA
CuJia JIMH3bl, CKOPOCTD 3JICKTPOMAIrHUTHBIX BOJIH, JJIMHA BOJIHBI U 4aCTOTAa CBETA, IIPU ONMMCAHUN BEPHO TPAKTOBATH
(1)I/ISI/I‘IGCKI/II\/'I CMBICJI HCIIOJIB3YEMBIX BCIWMYHH, UX 0003HAYCHUS U CANHULIbI U3MCPCHUA; HAXOIUTH (I)OpMy.]'IBI,
CBA3BIBAIONINE TaHHYIO (1)I/ISI/IT-ICCKyIO BCJIIMYUHY C APYTUMU BECIIMUYNHAMU.

AHAJIN3UPOBATH CBOMCTBa TCJI, JJICKTPOMArHUTHBIC ABJICHUA W IIPOLCCCHI, UCIIOJIb3Yys (bmnqecmle 3aKOHBI:
3aKOH COXpaHCHUSA JSJICKTPHUYCCKOIO 3aps/a, 3aKOH Owma AJId ydaCTKa M[CIHh, 3aKOH I[)KOYJ'IH-.HCHLI&, 3aKOH
HpﬂMOJ’IHHCﬁHOF O pacnpoCTpaHCHUsA CBCTA, 3dKOH OTPAXCHHA CBCTA, 3aKOH IIPCIIOMJICHUSA CBCTA; IPH 3TOM
pasIuYaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U €r0 MAaTEMATHIECKOE BRIPAKCHHE.

MNPUBOAUTL MPUMEPHI MPAKTUYCCKOT'0 UCII0JIb30BAHU (I)I/IBI/ILIGCKI/IX 3HAHUH O SJICKTPOMATrHUTHBIX ABJICHUAX

peuiaTh 3aaa4u, UCIIOJIb3Ys (1)I/I3I/ILICCKI/IG 3aKOHbI (3aKOH Oma AJIg ydacTKa LCI, 3aKOH I[)KO}’J'IH-.HGHLI&, 3aKOH
NPSMOJIMHEHHOTO PACIPOCTPAHEHHs CBETA, 3aKOH OTPAKEHUS CBETa, 3aKOH IPEJIOMIICHUS CBeTa) U (HOPMYIIBL,
CBsI3BIBAIONIME (DU3MUECKUE BEJIMUYHMHBI (CHJIa TOKA, DJICKTPHUCCKOE HANPSDKEHHUE, JJICKTPUUECKOE COMPOTHUBIICHHUE,
YACIABbHOC COIIPOTUBJICHUC BCIICCTBA, pa60Ta QJICKTPUYCCKOI'O I10JIg, MOLIHOCTL TOKAa, (bOKYCHOC pacCTodHUC 1
OINTUYCCKasA Cujia JIMH3bI, CKOPOCTL 3JICKTPOMAIHUTHBIX BOJIH, JAJIMHA BOJIHBI U 4aCTOTa CBCTA, (l)OpMYJ'H:I pacucTa
QJICKTPUYCCKOI'0 COMPOTUBIICHUS IIPU ITOCJICAOBATCIIBHOM U MapaJlJICIbHOM COCIUHCHUN HpOBO)IHI/IKOB)i Ha OCHOBC
aHaJIn3a YCJIOBUA 3a/la4d 3allMCbIBATh KPATKOC YCIIOBUEC, BBIACIATH (1)H3I/I‘ICCKI/I€ BCJIMYHMHBI, 3aKOHBI U q)OpMyJ'IBI,
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HEOOXOJUMBIE JUISI €€ pENICHHUs, IPOBOJUTH pacueThl W OICHHWBATH PEATLHOCTh TOJYYECHHOTO 3HAYCHHS
(hU3UIECKON BEITMIUHBL.
BbINyCKHUK MOJYYHUT BO3MOKHOCTb HAYYUThCS:

UCTIOJIb30BaTh 3HAHUS 00 ODIIEKTPOMATHHUTHBIX SIBICHUSX B TOBCEAHEBHOW JKU3HH JUISI OOECIeUCHUs
0e30MacHOCTH MpH OOpalieHuH ¢ MpUOOpaMH U TEXHUYECCKUMH YCTPOHCTBAMH, JJISI COXPaHEHHS 370POBbS U
COOJIFOICHUST HOPM DKOJIOTUYECKOTO TOBEACHUS B OKPYXKAIOMICH Ccpele; NPUBOJUTH MPUMEPHI  BIIUASHUS
AJMIEKTPOMArHUTHBIX U3IYYCHUH HA )KUBBIC OPTaHU3MEI,

pa3nvaTh rPaHMIlbl TIPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, MOHUMATh BCeoONHid xapaktep GyHIaMeHTATbLHBIX
3aKOHOB (3aKOH COXPAHCHUS JJIEKTPUUSCKOTO 3aps/ia) U OTPAHHYECHHOCTh MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB (3aKOH
Owma s yyacTtka nenu, 3akoH Jlxoyns-Jlenna u np.);

UCTIOJIb30BaTh MPHEMBI TIOCTPOCHUS (PU3MUSCKHX MOJeNeH, Toucka ©u (HOPMYIHPOBKH JIOKa3aTelIbCTB
BBIJIBUHYTHIX THIIOTE3 U TCOPETUUYCCKHUX BHIBOJOB HAa OCHOBE AMITMPUYCCKH YCTAHOBIICHHBIX (haKTOB;

HAXOJWTh aJICKBATHYIO MPEUIOKCHHON 3a7ade (PU3MUECKyr0 MOJEb, pa3peliaTth MpoOiieMy Kak Ha OCHOBE
UMCIOIIUXCS 3HAHUN 00 AJIEKTPOMATHUTHBIX SIBJIICHHSIX C UCIIOJL30BAHUEM MATEMAaTHYeCKOro anmapara, Tak U npu
MIOMOIIH METOJIOB OI[CHKH.

KBaHToBbI€E SIBJIEHUS
BbInyCKHUK HAay4YHUTCH:

pacnio3HaBaTb KBAHTOBBIC SBJICHUA U OOBSACHATHE HAa OCHOBE UMCHOIIINUXCA 3HAaHUA OCHOBHBIE CBOWCTBA WU
YCIIOBHUS TMPOTEKAHUS STHUX SBICHUN: €CTECTBEHHAs M WMCKYCCTBEHHAs PaJMOaKTHBHOCTH, O-, - W Y-H3IydeHUs,
BO3HHUKHOBCHUC HHHGP'I‘IaTOFO CHCKTpa I/I3JIY‘I€HI/I$I aToMa,

OIMMCBIBATh M3YUYCHHBIC KBAHTOBBIC SABJICHHWA, UCIIOJIB3YA q)I/ISI/I‘IeCKI/Ie BEJIMYUHBI: MaCCOBOE YUCJIO, 3apsAI0BOC
YHUCIIO, TIEPHOJ TOypachaaa, d>Heprus (POTOHOB; NPH ONHUCAHWUHM TPABWIBHO TPAKTOBATh (PH3MUECKUN CMBICIT
I/ICHOHBSyeMLIX BCIINYHUH, UX O6OSH3‘I€HI/IH U € IUHUILIBI I/I3M€peHI/I$1; HaXO0JUThb q)OpMy.HI)I, CBS3BIBAIOIIINEC ILaHHyIO
(1)PI3I/I‘-I€CKYIO BeJII/I‘II/IHy C I[pyrI/IMI/I BCIIMUMHAMM, BBIYUCJIATH 3HAYCHHUC (1)H3PI‘-I€CKOI\/'I BCIINYUHBI,

AHAJIN3UPOBATH KBAHTOBBLIC SABJICHUSA, HCIIOJIb3Ys (I)I/ISI/I‘IQCKI/IQ 3aKOHbI MW TIIOCTYJIAThl: 3aKOH COXPaHCHUA
SHEPTUH, 3aKOH COXPAaHCHHA DJJICKTPUYCCKOI'O0 3apsna, 3aKOH COXpaHCHHUA MAaCCOBOI'O 4YHCiia, 3aKOHOMEPHOCTHU
U3IY4YCHHS W TIOTJIOIICHUS CBETa aTOMOM, IPHU 3TOM pa3iHyaTh CJIOBECHYIO (OPMYJIHPOBKY 3aKOHA M €ro
MaTEMATUYECKOE BBIPAXKCHUC,

pas3iimyaTb OCHOBHBIC IPU3HAKU HHaHCTapHOﬁ MOZACIIN aTOMa, HYKHOHHOﬁ MOJECJIM aTOMHOT'O sA1pa,

NPUBOAUTE IIPUMEPHI MPOSBIECHUSA B IPUPOAE U MPAKTHYECKOTO UCIOJIB30BAaHUS PAIUOAKTUBHOCTH, IEPHBIX U
TEPMOSIICPHBIX PEAKLUM, CIIEKTPAIIBHOI'O aHAJIU3A.

BbINyCKHHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

HUCIIOJIB30BaTh HOJ'IyT-IeHHbIe 3HAHUA B HOBCCHHCBHOP'I JKU3HU HpI/I O6paIHeHI/II/I C HpI/I60paMI/I U TCXHHUUYCCKUMHU
yCTpOﬁCTBaMH (C‘{GT‘II/IK HWOHU3UPYIOMIUX YaCTHULI, ,Z[OBI/IMeTp), AJI1 COXPAaHCHUA 300POBbA U COGJ’IIO,Z[GHI/IH HOpM
9KOJOTHUYCCKOI'o MOBECACHUS B OKp}I)KaIOHIeﬁ cpeac;

COOTHOCHUTH 3Heprmo CBSI3U aTOMHBIX H}lep C ):[e(i)eKTOM MaccChbI;

HpI/IBOZ[I/ITB HpI/IMepBI BIIUAHUA paIlI/IOElKTI/IBHI)IX I/ISJ’Iy‘IeHI/If/'I Ha JXHBBIC OpFaHI/I3MBI; IIOHUMATh HpI/IHHI/IH
HeﬁCTBHH JA03UMETpA U pa3jinvdaTh yCJIOBHA €0 UCIIOJIb30BAHUA,

IIOHUMATh 3KOJIOTHYCCKUEC HpOGHeMBI, BO3HUKAKOIINC HpI/I HUCITIOJIB30BAHUU aTOMHBIX BHeKTpOCTaHHHﬁ, n nMyTH
pelIeHus ATUX Mpo0IeM, ePCIEKTUBHI UCIIOIB30BAHMS YIIPABISIEMOTO TEPMOSIIEPHOTO CHUHTE3A.

DJIeMEHTbI ACTPOHOMUM
BbpInyCKHUK Hay4YuTCH:
YKa3blBaTb Ha3BaHUWA IUIAHET CoaHeuHon CUCTEMBbI; pas3ind4aTb OCHOBHBIC IMPU3HAKKW CYTOYHOI'O BpallCHUA
3BE3IHOI'O He6a, JABHUKXCHUA .HyHI)I, COHHHa 1 IIAHET OTHOCUTCIIBHO 3BE3/1;
IMOHUMATD pa3InIusd MCKIAY FCJII/IOHGHTPI/I‘ICCKOﬁ n FeOL[CHTpH‘-ICCKOﬁ CUCTCMaMH1 MHpa;
BbIHyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYYUTHCH:
YKa3bIBaThb O6HII/Ie CBOMCTBA W OTJIHMYHS INIAHET 3€MHOU Tpynnbl U IJIAHET-TUTAHTOB; MaJIbIX TEJI Comnueynon
CHCTEMBI M OOJIBIITHX IUIAHET, IMOJb30BaThCA KapTOﬁ 3BC3JHOI'O Heba npu Ha6J'HO,Z[CHI/I$IX 3BC3JHOI'O H€6a;
pasnuyaTh OCHOBHBIE XapaKTEPHCTHKHU 3Be3d (pa3Mmep, IBET, TEeMIEparypa) COOTHOCHTH IBET 3BE3NBI C €€
TEMIIEpaTypoii;
pasjimyaThb rUIoOTE3bl O MPOUCXOXKIACHUN CoJIHEYHOH CHUCTEMBI.
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Conep:xkanue y4eOHOI0 npeamera

7 kaacce
(68 gacos, 2 yaca B HEJCIIIO)
I. Beenenue (4 uaca)

[Ipenmer u meronsl (QU3MKH. DKCIEPUMEHTATIBHBIM METOX H3ydeHHs mnpupoabl. M3mepenue Quszndgeckux
BennunH. [lorpemnocts wm3Mepenus. OO0oOmIeHHE pe3yiIbTaTOB dKcliepuMeHnTa. HaOmoaeHuwe mpocTerImnx
SBJICHWUHA W TIPOLECCOB MPUPOABI C IMOMOIIBIO OpPraHOB YYBCTB (3peHHs, ciyxa, ocs3anus). lcmombzoBaHue
IPOCTEHIINX U3MEPUTENIbHBIX MPHOOPOoB. CxemMaTHuecKkoe N300paKeHHUe OMBITOB. MeTopl NOIy4YeHHUs 3HAaHUH B
¢duzuke. Ou3NKa U TEXHUKA.

JlabopaTopHas padora.

1.0npenencHre MEHB AeTICHUS N3MEPUTEIHHOTO ITPHOOpa.

I1. IlepBoHaya/IbHbIE CBe/ICHUsI O CTPOEHUH BellecTBa. (5 4acoB.)

['mmoTte3a 0 TUCKPETHOM CTPOCHUH BeliecTBa. MoneKkyisl. HempepbIBHOCT ¥ XaOTUYHOCTD JIBMYKEHUS YaCTHI
BemectBa. Juddys3us. bpoyHoBckoe nBmwkeHne. Mojenn rasa, )KUAKOCTH W TBEpHOTo Tena. B3ammopeiictBue
YaCcTull BeuiecTBa. Bzaumnuoe MMPUTSKCHUEC U OTTAJIKUBAHUE MOJICKYIJI. TpI/I COCTOsIHHA BE€UICCTBA.

JlaGopaTopHasi padora.

2.M3mepenue pa3mMepoB MajbIX TeEl.

I11. BzaumoneiicTBue Ted. (22 yaca)

Mexannyeckoe ABIKeHHe. PaBHOMEpHOe M He paBHOMepHoe ABIkKeHue. CkopocTh. Pacuer myTu u BpemeHH
newxkeHud. Tpaekropus. IlpsmonuneiliHoe nBrwxeHue. BiaumoneiictBue ten. Muepuusa. Macca. IlnoTHOCTB.
H3mepenne macchl Tena Ha Becax. Pacuer maccel M oObema mo ero mioTHoctd. Cuia. Cunbl B mpupoje:
TATOTEHU, TSDKECTH, TpeHHs, ynpyroctu. 3akoH ['yka. Bec Tena. CBsA3b MeXIy cHUIION TSKECTH U Maccod Tena.
Hunamometp. CrnoxeHne AByX CHJI, HAIIPaBIEHHBIX 110 OAHOH mpsimoid. Tpenue. Ynpyras neopmanus.
JInabopamopnuie pabomel.

3.M3Mepenne Macchl Tesla Ha phIYakKHbIX Becax.

4.V3mepenune o0beMa Tena.

5.0mpenenenue MIOTHOCTH TBEPIOTO BELIECTBA.

6.I'panyrpoBanue Npy>KUHBI U U3MEPEHNE CUIT THHAMOMETPOM.

IV JlaBjienue TBepAbIX TeJl, KUAKOCTeH 1 ra3oB. (21 yac)

Hasnenue. OnbiT Toppuueiu. bapomerp-anepoun. ATMochepHoe IaBJICHHE HA Pa3IMYHBIX BBICOTAX. 3aKOH
[Mackans. CriocoObl yBeNIMYCHUS W YMEHBIICHUS JaBiieHus. JlaBienue raza. Bec Bo3ayxa. Bosayminas o6omnouka.
Wsmepenne artmocdeproro namnenus. Manomerpsl. [loprHeBo# »kuakocTHBIH Hacoc. llepemaua nmaBneHus
TBEPAbLIMHU TECJIaMHU, XHUIAKOCTAMHU, T'a3aMU. ﬂeﬁCTBHe KHUJIKOCTH MW ras’a Ha HNOrpy>X€HHOC B HHUX TECJO. Pacuer
JABJICHUSI JKUJKOCTH Ha JIHO M CTeHKH cocyzaa. CooOmaromye cocyabl. ApXuMenoBa cuia. [ WapaBIudecKuit
npecc. [InaBanue Ten. [InaBanue cynos. Bozgyxomnnasanue.

JlabopaTopHas paGora.

7.0npeneneHre BRITATKABAIOIICH CUITBI, JCHCTBYIOIICH HA MTOTPYKEHHOE B KHUIKOCTH TEJIO.

8.BrisicHeHHEe yCIOBUIM MIaBaHUS TENa B )KUJIKOCTH.

V. Pa6ora u MomHOCTb. JHeprus. (14 yacos.)
PaGora. Mommnocts. Oneprus.  Kunermueckast sHeprus. [loreHnmanbHas »Heprusi. 3aKOH COXPaHEHHS
MexaHudeckoil aHepruu. IIpocteie mexanusmel. KIIJI Mexanu3moB. Peruar. PaBHoBecue cui Ha peryare. MOMEHT
cunbl. Peruaru B Texauke, ObITY U nipupojie. [IprMenenne 3akoHa paBHOBECHS phlyara K 0oky. PaBeHcTBO pabot
MIPH UCIIOJIb30BaHUM MTPOCTBHIX MEXAHU3MOB. «30JI0TOE NPaBUIIO» MEXAHUKU.
JlabopaTopHas paGora.
9.BrIsicHeHHe yCIIOBUS paBHOBECHS phIUara.
10.0Onpenenenue KIIJI npu nogbseme 1o HakJIOHHOM MIIOCKOCTH.
V1. IloBTopenue (2 4)

Amnanu3 ommOOoK, JOMYIIEHHBIX B HTOIOBOM KOHTPOJILHOM padore.
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8 kJ1acc
(68 gacos, 2 yaca B HEJCIIIO)

I. TensioBble siBjIeHus (26 yacoB)

Buyrpennsisi sueprus. TemnmoBoe nBmwkenne. Temmeparypa. Teruonepemaua. HeoOpatumocts mporiecca
Tertonepeaadd. CBA3b TeMIIEpaTyphl BELIECTBA C XaOTHYECKUM JBMKEeHHEM ero yactull. CrnocoObl M3MEHEHHS
BHyTpeHHeH osHepruu. TemiaonpoBoaHOocTh. KoiauuecTBO TEIIOTHL. YaenbHas TEMIO0EMKOCTh. KOHBEKIMSL.
Wznydenue. 3aKOoH COXpaHEHHWs SHEPrMU B TEIUIOBBIX mpoueccax. [lnmaBiaeHne m Kpuctammmzaunus. Y aeabHas
Terora TaBneHus. ['paduk mmaBiaeHuss u  oTBepaeBaHuA. llpeoOpazoBaHue SHEPrUM NP H3MEHEHHAX
arperaTHOTO COCTOSIHHMS BemlecTBa. lcmapeHne © KOHAEHcalWs. YJAeNbHas TemjioTa NapooOpa3oBaHHs H
KoHAeHcaruu. Pabora mapa w rasa npu pacmmpenud. Kunenwme xuakoctu. BmaxHocTs Bo3myxa. TermoBbie
JBUraTeNIy. JHEPrus TOIUIMBA. Y IebHAas TEIUIOTa CTOPAHUSI.

Arperatnble coctosnus. [IpeoOpazoBanue snepruu B TeruioBbix asuratessx. KI1/I reruioBoro nurarens.
®dpoHTagpHAs TabopaTopHas padora.

2.CpaBHEHHUE KOJINYECTB TEIUIOTHI IIPU CMELIMBAHUY BOJBI PAa3HOW TEMIIEPATYpBHI.

3.M3mepenne yaensHON TEMI0EMKOCTH TBEPIOTO Tena.

I1I. DinexTpUYecKue sIBJEHUs M 3JIeKTPOMAarHuTHbIe siBJjieHust (31 yaca)

OneKkTpu3auus Teld. DJEKTpudeckud 3apsa. B3aummonelictBue 3apsgoB. JIBa BUAA AIEKTPUYECKOIrO 3apsija.
JIMCKpEeTHOCTh 3JEKTPUUYECKOTO 3apsiia. DIEKTPOH. 3aKOH COXPAHEHMsI AJIEKTPUUYECKOTO 3apsia. DIEKTPHUECKOe
nonie. Dnekrpockor. CtpoeHune aromMoB. OOBSICHEHHE JJEKTPUUIECKUX sBIeHUA. [[pOBOMHUKHM W HEMPOBOIHUKA
aneKTprdecTBa. JelcTBHUE 3TEKTPUUECKOTO HOJISI Ha SNEKTPUUYECKHE 3apsbl.

[MocTosiHHBIN dnekTpudeckuii Tok. VcTouHWKM siekTpudeckoro Toka. HocuTenw CBOOOAHBIX BIIEKTPUUECKUX
3aps0B B MeTaJlIax, )KUAKOCTAX U razax. DJeKTprudeckas LeTb U ee cocTaBHble yacTH. Cuia Toka. EquHuIb! crisl
Toka. Ammnepmerp. Usmepenwme cumbsl Toka. Hampsokxenwme. Epmnanner HanpspkeHus. Bomprmerp. M3mepenue
HaIIpsOKCHUA. 3aBUCUMOCTH CHJIBI TOKA OT HaIpsKCHUA.

Comporusnenue. Enuaunbel comporuBineHus. 3akoH Owma Uisi  ydacTKa dJICKTpuUUeckodl 1emnu. Pacyer
COIIPOTHBIICHNSI IPOBOAHUKOB. Y IENbHOE conpoTuBieHue. [IprMepsl Ha pacyeT CONPOTHUBIEHUS MPOBOAHUKOB,
CUJIbl TOKa U HanpsbkeHus. Peoctartsl. [locnenoBarensHoe U napauienbHOE COCIUHEHNUE MTPOBOJHUKOB. JlefcTBUS
3IEKTPUIECKOr0 TOKA

3akon JDxoyms-Jlenma. PaGoTta amekTpudeckoro Toka. MOIIHOCTH AJIEKTPHUYECKOTO TOKa. EmuHWIBI paboTsl
NIEKTPUYIECKOr0 TOKa, IpUMEHsIeMble Ha MpakTHKe. CUETYHK DJIEKTPUUECKON SHEPIUu. DIIEKTPOHArpeBaTEIbHbIE
npubopel. Pacuer aJekTposHEpruu, NOTpednsieMoil OBITOBBIMH TpuOopamu. HarpeBanwe NpOBOTHHKOB
OJICKTPUYCCKUM TOKOM. KomnuectBo TCIUIOTBI, BBLIACIACMOC IIPOBOJHHUKOM C TOKOM. Jlamrma HakaJIuMBaHUS.
Kopotkoe 3ampikanue. [Ipenoxpanurenu. MarautHoe mosie. MarHuTHOE moJjie IpsiMOro Toka. MarHUTHBIE JIMHUH.
MarHuTHOE NoJIe KaTYyIIKH C TOKOM. DJEKTPOMAarHuThl U uX npuMeHeHus. [locrosHHble MarHUTBL. MarHutHoe
[10JIE MOCTOSIHHBIX MArHWTOB. Mar"HuTHOE II0JI€ 3E€MIIH. ﬂeﬁCTBHe MAaravuTHOro 10Ji1 Ha IMPOBOJHHUK C TOKOM.
ONEKTPUYECKUN JBUTATEND.

DponmanvHsle 1abopamopHvlie padomol.

4.COopKa dMEKTPUIECKON 1eTH U U3MEPEHNE CHIIBI TOKA B €€ Pa3IMYHBIX YUaCTKaX.

5.M3mepenne HanpspKeHHUS Ha Pa3IMUHBIX YUACTKax 3JIEKTPHUECKOHN LEIH.

6.PerynupoBaHne CHIIBI TOKA PEOCTATOM.

7.MI3MepeHue CONpOTUBIICHHUS ITPOBOJHUKA IIPY IOMOLIM aMIIEPMETPa U BOJIBTMETPA.

8.M3mepeHne MOIIHOCTH U Pa0OTHI TOKA B SIEKTPUUYECKOH JaMIie.

9. COopKa 3JIeKTPOMarHUTa U UCTIBITAHUE €0 JeHCTBUSL.

10. M3yuyenHwne 3MeKTpUIeCcKOro ABUraTelsi HOCTOSTHHOTO TOKa (Ha MOJIENH).

I11. CBeTtoBble siBieHus. (10 yacos)

Hcrounuku caera.

[IpsiMmonuHeiiHOe pacpocTpaHeHUe, OTpakKeHHe U mpenomiieHue cBera. JIyd. 3akoH oTpaxeHus: cBera. Ilmockoe
3epkao. JInuza. Onrtudeckas cuia TuH3BL. V300paxeHne aBaeMoe JHH30#. M3Mepenne GOKyCHOTO pacCTOsSHHUS
coOuparotei nu3bl. OnTuueckue npuoopsl. [1a3 u 3penue. Ouku.

Dponmanvhole 1ab6opamopnvlie padomol.

11.M3yuenne 3aKOHOB OTPayKEHUS CBETa

12.HabroieHre SIBIICHUS MTPETOMIICHUS CBETA

13.I1oyuenne n300pakeHus! IPH IOMOLIH JTMH3HI.
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Peseps -2uac
IV. IloBTopenue (1 1)

9 k1acc

(102 uyacos, 3 yaca B HEJIENIO)

I. 3akoHbl B3auMoaelcTBHUS ¥ ABH:KeHUA TeJl. (36 yacoB)

Marepuanbnas Touka. Tpaekropusi. Ckopoctb. Ilepemenienne. Cuctema otrcuerta. OmpeneneHue KOOPIUHATHI
OBIKYIIEro Tena. ['paduku 3aBHCHMOCTH KHHEMAaTHYECKHX BEJIMYMH OT BpeMeHH. [IpsmonuHeiiHoe
paBHOYCKOpeHHOe aBHxeHHe. CKOpPOCTh PaBHOYCKOPEHHOI'O IBIDKeHMs. [lepemelieHue npu paBHOYCKOPEHHOM
nBwkeHnd. OmnpeneneHne KOOPAWHATHI ABXKYIIEro Tena. [ padyKu 3aBUCHMOCTH KMHEMATUYEeCKUX BEJIMYMH OT
BpeMeHH. Y ckopenue. OTHOCUTENFHOCTh MEXaHMUECKOTO ABIKEHUs. HepanbpHas cuctemMa oTcueTa.

IlepBrrii 3akon Hreiorona. Bropoit 3akonm Hprorona. Tperwit 3akon Hpiorona. CBobomHoe mameHne 3akoH
Bcemupnoro tsarorenus. KpuponuneilHoe ABukeHHE JIBMKEHUE IO OKPY>KHOCTH. VICKYCCTBEHHBIE CIyTHHKHU
3emun. Paketsl. mmynbc. 3akoH coxpaHeHUs UMIyjbca. PeakTuBHOE NBHKeHHe. J[BKeHUE Teia OpOLIeHHOrO
BEPTUKAIBbHO BBEpX. JIBI)KeHHe Tena OpOLICHHOrO IMOA YIJIOM K TIOPHU30HTY. JIBM)KeHue Tena OpOLIEHHOrOo
TOPHU30HTAIBHO. Y CKOpEHHE CBOOOIHOIO MaJeHUsl Ha 3eMIle U IPYTuX IUIaHeTax.

Dponmanvuvie 1adopamopHbie padomol.

1. UccnenoBanre paBHOYCKOPEHHOTO IBUKEHHS 0€3 HaYaIbHON CKOPOCTH.

2.M3mepeHne yCKOpeHUs: CBOOOIHOTO TaIeHUsI.

II. Mexanuyeckue KoJjie0aHus M BOJIHBbI. 3BYK. (15 4yacoB)

Mexaanueckue xonebanus. Ammumryna. llepuon, wactora. CBoboanpie konebanus. KomebaTenbHBIE CHCTEMBI.
MasiTHuK. 3aBUCHMOCTD nepuoja U 4aCTOTbl HUTAHOIO MasATHUKA OT IJIMHBI HHUTH. HpeBpameHHe OHEpPTUU IMpu
KoJIeOaTeIbHOM JBMYKCHHU. 3aTyxarolue KoneOaHus. BeiHy)AeHHbIC KojeOaHus. MexaHuueckue BOJHbBL. J[iuHa
BonHBL. IlpononbHble U monepeyHsie BOIHBL. CKOPOCTH PaclpoCTpaHeHHs BOJIHBI. 3BYK. Bricota u TeMOp 3ByKa.
I'pomkocTs 3ByKa/ PactipocTpanenue 3B8yka. CKOpocTh 3Byka. OTpaxkeHue 3Byka. Ix0. PezoHaHc.

®dponTanpHas 1aboparopHas padora.

3.UccnenoBanre 3aBHCUMOCTH TEPHO/Aa M YACTOTHI CBOOOJHBIX KoJeOaHMH MaTeMaTHUYECKOTO MasTHHKA OT €ro
JUTAHBI.

1. DaekTpoMarHuTHBIE siBJIeHUs. (24 yaca)

JeiicTBe MarHMTHOTO NOJs Ha diIeKTpuuyeckue 3apsiapl. ['paduueckoe wn300pakeHHE MAarHUTHOTO IIOJIS.
HanpaBnenue Toka u HampasjeHHE €r0 MarHUTHOTo noJjisi. OOHapy>keHHe MarHUTHOT'O II0JIS 10 €ro ACHCTBHIO Ha
anekTpudeckuii Tok. [lpaBuino neBodt pyku. MarHMTHBIA MOTOK. OJEKTPOMAarHWUTHas WHAYKIMS. SBreHue
3JIEKTPOMArHUTHON MHAYKIUU. [TosydeHrne IepeEMEHHOTO 3IEKTPUIECKOTO TOKA.

OnexrpomarauTHoe none. HeogHoponHoe u HeonHOpOoAHOE mone. B3aMMOCBS3b 3EKTPUYECKOTO M MarHUTHOTO
noJiell. DNEeKTPOMarHuTHeIe  BOJHBI. CKOPOCTh PacIpOCTpaHEHUs 3JIEKTPOMArHUTHBIX BOJIH. DJIEKTPOJBUTATENb.
OnekrporenepaTop. CBET — 3JEKTPOMAarHUTHAS BOJTHA.

®ponTanpHas maboparopHas padorTa.

4. M3ydeHue ABIECHUS 3IEKTPOMATHUTHON HHITYKLIUU.

I V. Ctpoenne atoma u atomHoro siapa (20 yacos)

PaguoaktuBHOCTE. Anb(a-, 6erTa- 1 ramma-usnydeHre. ONbITH O paccenBaHMIo anbga-dactul. llnanerapHas
Mojiens atoma. AtomHoe sapo. [IpoToHHO-HeHTpoHHast Monenb siapa. MeTonsl HAOMIONEHHS W PETHCTpPAIVH
yactull. PanuoakTUBHBIE TpeBpalieHus. DKCIepHUMEHTaIbHBIE METONBL. 3apsija siupa. MaccoBoe 4YHCIO spa.
SAnepusie peakuuu. [enenue u cuHrtes siaep. CoxpaHeHUe 3apsiia 1 MAacCOBOTO YHUCIA MPU SOCPHBIX PEaKIUIX.
OTKpbITHE IPOTOHA U HEUTPOHA. SlnepHble CHITbl. DHEPrHsl CBA3M YaCTHII B sIIIpeE.

Oueprust cesi3u. edekr Macc. BroineneHne sHepruu mpH JICICHUM M CHHTe3e syiep. Mcmosb3oBaHUE sIEpHOU
sHepruu. [losumerpus. fnepHsiii peakrop. IIpeoOpasoBanue BHyTpenHeil sHepruu simep B DICKTPUUECKYIO
9Hepruio. AToMHas 3HepreTuka. TepmosaepHble peakuuu. bruonornueckoe neicTBue paguaimy.

®dponTanbHas JabopaTropHas padora.

5.W3y4yeHue neneHus aapa aroMa ypaHa 1o GoTtorpapuu TPEeKoB.

6./3yueHne TpeKoB 3apsKEHHBIX YACTHIL 0 TOTOBBIM (hoTorpadusm.

V. Ctpoenune u 3BoJonus Beenennoii (5 yaco)

CocraB, crpoeHue u npoucxoxjaeHue CosnHeyHoll cucteMbl. bonpmme tena ConHedHOH cucTeMbl. Manble Tena
Comnneunoit cuctemsl. Ctpoenue, n3irydaenue u dBotrorusa CoHira u 38e31. CTpoeHne 1 3BOJoNs BeeneHHoH.

V1. IloBTOpenue
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PecypcHoe o0ecnieueHue
Mapon A.E., Mapon E.A. ®usuka. 7 xnace. Junakruueckue marepuaisl. M.: JIpoda, 2019.
[Teppimkun A.B. ®usuka. 7 kimacc. Y4eOHHMK il 00mIeoOpa3oBaTENbHBIX YUpexacHUU. M.:
Hpoda, 2018.
®dunonosnu H.B. ®usuka. 7 knacc. Meroaudeckoe nmocodue k yueOHuky A.B. Ilepoimkuna. M.:
Hpoda, 2018.
XannanoBa T.A., XannanoB H.K. ®usuka. 7 knacc. Pabouas rerpans. M.: JIpoda, 2019.
XannanoBa T.A., XannanoB H.K. ®usuka. 7 knacc. Tectel. M.: Ilpoda, 2019
[Teppimkun A.B. ®usuka. 8 kimacc. YueOHHK st 00IIeoOpa3oBaTeNbHBIX OpraHu3anuid. M.:
Hpoda, 2019.
2. ®unonosuy H.B. ®usuka. 8§ xmacc. Meronuueckoe nocodue k yueouuky A.B. Ilepeimkuna.
M.: lpoda, 2018.
3. Xannanosa T.A. ®usuka. 8 knacc. Pabouas rerpans. M.: Ipocda, 2014.
4. Mapon A.E., Mapon E.A., ITozoiickuii C.B. ®usuka. 8 knacc. COOpHUK BOIPOCOB | 3aAa4. M.:
Hpoda, 2019.
5. XannanoB H.K., XannanoBa T.A. COOpHHK TecTOBBIX 3agaHuil mo ¢usuke. 8 kmacc. M.:
BAKO, 2019.
®dusuka. 9 ki1.: yueb. ans obuieo6paszonar. yupexaenuii. / A.B. [1é€permkun, E.M. I'yrHuk M.:
Hpoda, 2017.
®dwusuka. 9 kiacc: noypounsle miansl o yueOnuky A.B. [1épeimkuna, E.M. I'yTHuK / aBT.-cOCT.
C.B. bo6poBa. — Bonrorpan: Yuurens, 2017. — 175 c.
Ousuka: 3agaynuk: 9 — 11 xi.: Yueb. mocobue g obieoOpazoBar. yued. 3aBeieHuid. — M.
Hpoda, 1996. — 368 c.: wi. — (3amauauku «Ipodsi»).
®duswmka. Tectol. 7 — 9 kimaccel. Kabapaua O.D., Opios B.A. Yue6H. - meTon nocobue. — 4-¢ u3.,
crepeoturt. — M.: JIpoda, 2000. — 96 c.: ui.
du3nyecKkuil SKCIepuMeHT B cpeiHel mkone: Mexanuka. MonekynsapHas ¢usuka.
OnexrpoauHamuka / [Ilaxmaes H.M., [llunos B.®. — M.: [Ipocemienne, 1989. — 255 c.: uin. — (b-ka
yauTens GU3uKH).
JlozoBenko C.B., Tpymmna T.A Peanu3zanus o0pazoBaTesIbHBIX TPOTPaMM 10 PHU3HUKE C HCIOIb30BAHHUEM
obopynoBanus muerckoro texnonapka «llkomsHerii KBantoputom» Mocksa, 2021

Hnmepuem-pecypcoi:

1.bubnunoteka — Bce no npenmery «dusukay. — Pexxum gocryna: http://www.proshkolu.ru
2.BuneoonbiThl Ha ypokax. — Pexxum nocryma: http://fizika-class.narod.ru

3.Enunas koyaekius IUQPPOBBIX 00pa3oBaTeNbHBIX pecypcoB. — Pexum gocrtyma: http://school-
collection.edu.ru

4.MlaTepecHble MaTepHaibl K ypokaM (HU3MKH MO TeMaM; TECThI 110 TEMaM; HArJISIHbIC TOCOOHS 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 gocrtyma: http://www.fizika.ru
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