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[MOACHUTEJIbBHA A 3AIINCKA.

Pabouast mporpaMmMa eCTeCTBEHHOHAYUYHON HANPaBICHHOCTHU MO (PU3HKE C
UCIOJIb30BaHUEM 000py0BaHus 1eHTpa « Touku poctay ams 7-9 kiaccoB
OCHOBHOM IIKOJIBI COCTABJIEHA U pa3paboTaHa B COOTBETCTBUU C:

e OenepanbabiM 3ak0HOM OT 29.12.2012 No 273-03 (pea. ot 31.07.2020) «O6
oOpazoBanuu B Poccuiickoit deaepanuu» (C U3M. U JOIL., BCTYIL. B CHITY
01.09.2020);

e TpeboBanusIMU DeiepaibHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa
OCHOBHOTI0 00111eT0 00pa3oBaHus (YTB. MpUKa3oM MUHHCTEpCTBA 00pa30BaHuUs U
Hayku Poccutickoit ®enepanuu ot 17.12.2010 No 1897) (pen. 21.12.2020);

e [lacnopTom HalmoHaIbHOTO MpoekTa «O0pa3zoBaHue» (YTB. MPE3UIUYMOM
Cogsera nipu IIpesuaenre PO no crparernyeckoMy pa3BUTHIO U HAIMOHAIBHBIM
npoekTam, mpoTokos ot 24.12.2018 No 16);

e ['ocynapctBenHou nporpammont Poccuiickon ®enepanun «Pazutue
obpazoBanus» (y1B. [loctanoBnenuem I[IpaButenscta PO ot 26.12.2017 No 1642
(pex. ot 22.02.2021) «O6 yTBEep>KIECHUHU TOCYIAPCTBEHHON MTPOTrPaMMBI
Poccuiickoit @enepanuu «Pa3Butre o0pa3oBaHus»;

® aBTOPCKOM MPOTrpaMMOii OCHOBHOTO 00111ero oOpa3oBaHus o ¢pusuke 1js 7-9
kiaccoB (A. B.IIépsimkun, H.B. ®unonosuu, E.M. I'ytHuk, M., «/Ipoday, 2015
r.);

® y4cOHBIM IIJIAHOM M OCHOBHOM 0Opa3oBarenbHOM nporpammoit MBOY
«Komcomonsckas COLLy;

e MeToanyecKuMu peKOMEHAIUSAMHU 110 CO3/1aHuI0 U (YHKIIMOHUPOBAHUIO B
0011e00pa3oBaTeIbHBIX OPraHU3aLUsAX, PACTIOJIOKEHHBIX B CEJIbCKOW MECTHOCTH U
MaJibIX TOpPOJiax, LIEHTPOB 00Pa30BAHMS €CTECTBEHHOHAYYHOU U TEXHOJIOTMYECKOM
HanpaBieHHocTel («Touka pocta») (Y TBepKIAEHBI pacoOpsKEHUEM
MununcrepcTBa nmpocseienust Poccurickoit @eaepanuu ot 12 suBaps 2021 r. No
P-6).

Pabouast nporpamma peannzyercs B yueonukax A. B. Ilepoimknna «®uzuka 7
Kkiacey, «dusnka 8 kinace», «dusuka 9 xknacey [leppiukun A. B., yueOHUK 1u1s
oOmreoOpa3zoBaTenbHbIX yueOHbIX 3aBeaenuii. M. JIpoday, 2020

[TporpamMma omnpezensieT coaepkaHue U CTPYKTypy yueOHOro MaTepuara,
MOCJIEA0BATEIBHOCTD €r0 U3yUeHusl, MyTH (OPMUPOBAHUS CUCTEMbI 3HAHUH,
YMEHHH U CIOCOOOB JESATEIbHOCTH, Pa3BUTHS, BOCIIUTAHUS U COLUATHU3AINH
YYaIIUuXCA.

Coznanue nentpa «Touka poctay mpenmnoiaraeT pa3BuTue o0pa3zoBaTebHOM
UHOPACTPYKTYPHI 0011Ie00pa30BaTEIHLHON OPraHU3aIuH, B TOM YUCJIE OCHAIIICHUE
o011eo0pazoBaTeNbHON OpraHU3aluu:

1. o6opynoBaHueM, cpencTBaMu OOyUYEHHsI U BOCIIUTAHUS 1JIs1 U3Y4YEeHUS (B TOM
YHCJIE SKCIEPUMEHTAILHOTO) NPEIMETOB, KYypPCOB, TUCHUUILIIUH
(MoJyJieli)ecTeCTBeHHOHAYYHOW HAIlIPaBJIEHHOCTH MPHU pealih3allii OCHOBHBIX
o011eo0pa3oBaTeIbHBIX TPOTPaMM U JOMOJIHUTENBHBIX 00111€00pa30BaTENbHBIX
porpamMm, B TOM YHUCJIE JIJISl PACIIUPEHUs COIepKaHUSI yueOHOTO IpeIMeTa
«DPu3uKay;



2. 000pymOBaHHEM, CPEICTBAMH OOYUCHHS 1 BOCIIUTAHUS TSI peaTu3aiiu
POrpamMM JIOMOJHUTEIBHOTO 00pa30BaHus €CTECTBEHHOHAYYHON
HaIpaBJICHHOCTEH;

3. KOMITBIOTEPHBIM U UHBIM 000PYOBaHUEM.

[TpodunbHBI KOMIUIEKT 000pya0BaHus oOecreunBaeT 3(h(HEKTHUBHOE TOCTHKCHHE
00pa3oBaTeIbHBIX PE3YJIBTATOB 00YUYAIOIIMMHUCS 110 TPOrpaMmam
€CTECTBEHHOHAYYHO! HANPaBICHHOCTH, BO3MOXHOCTb YIIIyOJIEHHOTO U3YUYEHUs
OTJENbHBIX MPEIMETOB, B TOM UHKCIe sl JOPMUPOBAHUS H300PETATENHCKOTO,
KpEaTUBHOTO, KPUTUYECKOTO MBIIIICHUS, Pa3BUTHsI (PyHKITHOHATBHON
IPaMOTHOCTH Y OOyUalOIIUXCsl, B TOM YHCIJI€ €CTECTBEHHOHAYYHOH U
MaTeMaTUYECKOU.

DKCHEPUMEHT SIBIISICTCS UICTOYHUKOM 3HAHUHN M KPUTEPUEM UX UCTUHHOCTH B
Hayke. KoHuenuusa coBpeMeHHOro 00pa3oBaHusl MOAPAa3yMEBAET, UTO B yUeOHOM
HKCIEPUMEHTE BEAYLIYIO POJIb JOKEH 3aHITh CAaMOCTOSATEIbHBIN
UCCIIEIOBATENbCKUN yUeHUUEeCKUI sKcriepuMeHT. COBpeMEHHBIE
HKCIIEPUMEHTAJIbHBIE UCCIIEIOBAHUS IO (PU3UKE YKE TPYIAHO MPEACTaBUTDH 0e3
HCITIOJIb30BAHUS HE TOJBKO aHAJIOTOBBIX, HO U IIU(PPOBBIX U3MEPUTEIIBHBIX
npubopoB. B denepanbHOM rocyapcTBEHHOM 00pa30BaTEIbHOM CTaHIAPTE
(manee — ®I'OC) nponucano, YTO OJHUM U3 YHUBEPCATBHBIX yUeOHBIX

nevctBuii (nanee — Y'Y /1), npuodbperaeMbIX yHaluMHCs, TIOJDKHO CTaTh YMEHHE
«IPOBEJCHUS OTBITOB, IPOCTHIX IKCIICPUMEHTAIILHBIX UCCIICIOBAHUH, MPSIMBIX
KOCBEHHBIX N3MEPEHU CUCTIONB30BAHUEM aHAJIOTOBBIX M LIU(PPOBBIX
U3MEPUTEILHBIX TPUOOPOBY.

VY4eOHbIN HKCIIEPUMEHT 1O (PU3KKE, MPOBOJAUMBIN HA TPAAULIMOHHOM
o0opynoBaHuu (06€3 MpuMeHEeHUs: IUPPOBBIX JaOOpAaTOPHil), HE MOXKET B ITOJTHOM
Mepe 00ecreynTh peleHrne Bcex 00pa3oBaTeIbHbIX 3a/1a4 B COBPEMEHHOM LIKOJIE.
CrnosxuBIasicsi CUTyalusi 00ycoBJI€Ha CYIIECTBOBAHUEM Psijia POOJIeM:

* TPAAUITMOHHOE IIIKOJIbHOE 000PYI0BAaHUE U3-3a OTPAHHUYCHUS TEXHUYECKUX
BO3MOXKHOCTEH HE MO3BOJIIET IPOBOAUTH MHOTHE KOJIMYECTBEHHbBIE UCCIICIOBAHNUS;
* JUIMTEIBbHOCTh MPOBEACHUS (PU3NUECKUX UCCIIEJOBAaHUM HE BCErla COTIacyeTcs C
JUTUTEIIbHOCTHIO YICOHBIX 3aHSATUH;

* BO3MOXKHOCTb MTPOBEICHHSI MHOTUX (PM3UUYECKHUX UCCIICTOBAHUMA OTPaHUYNBACTCS
TpeOOBAHMSIMU TEXHUKHU O€30MMACHOCTH U JIP.

[udposas nadbopaTopusi KapJuHAIBLHBIM 00pPa30M U3MEHSIET METOJUKY U

coJiep KaHue SKCIIEPUMEHTAIBHON JESTENBHOCTH U TOMOTAET PELIUTh
BEITIICTICpeYNCIICHHBIC TTPo0eMbl. [IIupokwii ciekTp mUQPOBHIX TaTYNKOB
MO3BOJISIET YUAIIUMCSl 3HAKOMUTBCS C TapaMeTpaMu (pU3n4eckoro

HKCIIEPUMEHTA HE TOJBKO Ha KAU€CTBEHHOM, HO M Ha KOJIMYECTBEHHOM ypoBHE. C
MOMOILBIO LIU(PPOBOH JaOOPATOPUU MOKHO TPOBOJIUTH JUIUTEIbHBIN SKCIEPUMEHT
Ja)Ke B OTCYTCTBUU dKcriepuMenTaropa. [Ipu aTom usmepsiembie TaHHbBIE U
pe3yabTaThl UX 00pabOTKH OTOOPAXKAIOTCS HEMOCPEACTBEHHO Ha HKpaHe
KOMITBIOTEPA.

B mporuiecce popMupoBaHus SKCIIEPUMEHTAIBHBIX YMEHUHN 10 (DU3HKE yJaIuncs
YUUTCS IPECTABIATh HH(POpMALIHIO 00 UCCIeIOBAHUU B UETHIPEX BHUJIAX:

* B BepOaJbHOM: ONKCHIBATH SKCIIEPUMEHT, CO3/1aBATh CIOBECHYIO MOJIEIb



AKCIIEPUMEHTA, (DUKCUPOBATH BHUMAHHE HA U3MEPSEMbIX (PU3NUECKUX BEINYNHAX,
TEPMUHOJIOTHH;

* B TAOJMYHOM: 3aIIOJIHATH TaOJIUIIbI JAHHBIX, JIEKAIUX B OCHOBE MMOCTPOCHUS
rpadukoB (pU 3TOM Yy yYallIUXCsi BOZHUKAET MEPBUYHOE MPEICTABICHUE O
MaciTadax BEJIMUKH);

* B rpa)uyeCKOM: CTPOUTDH rpauKH MO TaOJIUYHBIM JIaHHBIM, YTO TTO3BOJISET
NEePEeNTH K BBIIBUYKEHHUIO THUIIOTE3 O XapaKTepe 3aBUCUMOCTH MEXy GU3HUECKUMU
BEJIMUYMHAMMU (TIPU 3TOM YUUTEIh MTOKA3bIBAET MPEUMYIIECTBO B BU3YAIIU3ALIUN
3aBUCUMOCTEHN MEXy BEIMYMHAMU, HATJISITHOCTh U MHOTOMEPHOCTH);

* B aHAJTUTUYECKOM (B BUJIC MATEMaTUYECKUX YPaBHEHUH ): TPUBOIUTH
MaTEeMaTU4YECKOe OMMCAHNE B3aMMOCBSI3U (DU3UIECKUX BEIMYNH, MATEMAaTHIECKOE
000011I€HHE MTOTYYEHHBIX PE3YJIbTATOB.

[lepexon K KaxJI0My 3Tany NpeAcTaBiIeHUs UHPOPMAIIMU 3aHUMAET I0CTaTOYHO
OOJBIION MTPOMEKYTOK BpeMeHU. be3ycnoBHo, B 7—9 Kitaccax 3TOT Ipolecc
HE0O0XO0/MM, HO B CTapIIKX KJaccax 3TO BPeMsi MOKHO ObLJIO ObI OTBECTU Ha
perieHue 6osee BaxXHBIX 3a7a4. B aToM 1muiane mudposbie 1abopatopuu
MO3BOJIAIOT CYIIIECTBEHHO SKOHOMUTH BPEMsI, KOTOPOE MOKHO MOTPATUTh HA
dbopMHpOBaHUE UCCIIEAOBATEIBCKIUX YMEHUHN yUaluXCsl, BRIPAKAIOIUXCS B
CIEAYIOLINX IEUCTBUSAX:

* ompeiesieHne MPoOIeMBbl;

* IOCTAHOBKA UCCJICIOBATEIHCKOM 3a/1a4H;

* IUTAHUPOBAHUE PEIICHUS 3a1a4H;

* IOCTPOEHUE MOJICIIEH;

* BBIJIBUKEHUE TUTIOTE3;

* SKCIIEpUMEHTaJIbHAsS TPOBEPKA TUIIOTE3;

* aHAJIN3 JAHHBIX SKCIIEPUMEHTOB WM HAOIIOACHUH;

* opMynupoBaHUE BHIBOIOB.

[Tocnennue rofpl y ydamuxcsi HabJIr01aeTcss HU3Kasi MOTUBAITUS U3YYCHUS
€CTECTBEHHOHAYYHBIX JUCLUIUIMH U, KaK CIEJCTBUE, MaICHUE KaueCcTBa
obpazoBanus. [ludpooe yueOHOE 000pyAO0BaHNE ITO3BOISET yUAIIUMCS
03HAKOMUTHCS C COBPEMEHHBIMU METOJJAMU UCCIIEIOBAHUS, TPUMEHSIEMbIMU B
HayKe, a YYUTEII0 — NPUMEHATh Ha MIPAKTUKE COBPEMEHHBIE ME€IarOrM4eCKHe
TeXHOJIOruU. [103TOMY rimaBHOM COCTABIAIOMIEN KOMILUIEKTa « TOUKOW pocTay
ABJIAIOTCS U(POBBIE TAOOPATOPHUH.

[Ipennaraemas nmporpaMma peajin3yeTcsi ¢ IOMOIIBI0 Y4eOHO-METOAMYECKUX
koMIuiekToB (YMK).

YMK mj1s1 Kax10r0 Kjlacca BKJIIOYAeT: YUYeOHUK, 3aJaUHUK, METOIUYECKUE
MaTepUaIbl Uil YIYUTENs, CAMOCTOSATENIbHBIC U KOHTPOJIbHBIE PAaOOTHI.

[TnanupyroTcst cienyromnme GopMbl OpraHu3alMy Y4eOHOTo mporiecca:
(poHTaNIbHBIE; KOJUICKTHBHBIC; TPYIIIOBbIC; paboTa B Mape; WHANBUIYaIbHBIC.
B npenoxaBannu npeaMeTa OyayT UCTIOIB30BATHCS CIETYIONIHE TEXHOJIOTUU U
METOJIbL: IMYHOCTHO-OPHEHTHPOBAHHOE 00yUeHHE; TIPOOIEMHOE 00yUCHHE;
muddepeHpoBaHHOE 00yUEHUE; TEXHOIOTHH 00y4YeHUs Ha



OCHOBE PEILIEHUS 3a]]a4; METOAbl MHANBUAYAIbHOTO O0OyUEHUSI.

Oco0eHHOe 3HaueHHE B IPENOJaBaHUN (PU3UKU UMEET IIKOIbHBIN (PU3HUUECKUN
DKCIIEPUMEHT, B KOTOPBIN BXOIAT JEMOHCTPALIMOHHBIN 3KCIIEPUMEHT U
CaMOCTOSITENIbHBIE 1a00paTOpHbIE paOOTHI yUaIUXCA.

[enbto u3yueHus: GU3NKU B OCHOBHOM IIKOJIE SIBJISIETCSL:

1) B HanpaBJIE€HUY JIMYHOCTHOTO Pa3BUTHUSA

- BOCIIUTaHHE TOTOBHOCTU OOYYaIOIIUXCs K CAMOPa3BUTHUIO U CaMOOOpa30BaHUIO
Ha OCHOBE MOTMBALIMH K OOYYEHHIO U MIO3HAHUIO;

-opmMupoBaHuE IICHHOCTH 3JI0POBOTO M 0e30macHOro 00pasa KU3HHU, MPaBUI
WHIUBUYAIBHOTO U KOJUIEKTUBHOIO O€3011aCHOT0 MOBEICHHS B UPE3BhIYANHBIX
CUTyalUsX, yTPOKAIOIINX KU3HU U 310POBBIO JIIOJIEH, IPABUI IOBEACHUS HA
TPAHCIIOPTE U HA JOpOrax.

-BOCIHUTAaHUE YOSKIEHHOCTU B BOBMOKHOCTH MO3HATh MPUPOY, HEOOXOIUMOCTH
Pa3yMHOT'0 UCIIOIb30BaHUA JOCTUKEHUNA HAYKU U TEXHOJIOTUH I JAJIBHEUIIIETO
Pa3BUTHSA YEJIOBEYECKOTO OOILECTBA;

-pa3BUTHE YBaXKEHUS K TBOPLIAM HAyKU M TEXHUKHU; OTHOILEHUS K (PU3HUKE KaK K
3JIEMEHTY 00I1€YeIOBEYECKON KYJIbTYPBI;

2) B MeTanpeIMETHOM HampaBiIeHUH

OCBOCHHE 3HAHUI O MEXAHUYECKUX, TEIUIOBBIX, 3JIEKTPOMATHUTHBIX U KBAHTOBBIX
SBJICHUSIX; BEJINYMHAX, XapaKTEPU3YIOLIUX T SIBJICHUS; 3aKOHAX, KOTOPBIM OHU
MOAYMHSIOTCS; METOAAX HAYYHOT'O MO3HAHUS IPUPOIBI U

(dbopMHpOBaHUS Ha 3TOM OCHOBE MPEICTABICHUN O (PU3HUECKOW KapTUHE MUPA;
OBJIaJICHUE YMEHUSIMU MTPOBOIUTH HAOIIOJECHUS TPUPOIHBIX SIBIICHUM, OMUCHIBATh
1 0000111aTh Pe3yNbTaThl HAOMIOAEHUH, UCIIOIB30BATh MPOCTHIE U3BMEPUTEIbHBIE
pUOOPHI ISl U3yUYEeHUS] (PU3UUECKUX SIBJICHUN;

MPEACTABIATh PE3YIbTaThl HAOIIOAEHUN WM U3MEPEHUI B BUIE TaOuII,
rpayKOB U BBISIBJISITh HAa 3TONH OCHOBE AIMIMPUYECKUE 3aBUCUMOCTH; IPUMEHSITh
NOJTy4YEHHBIEC 3HAHUSA [T 00bSICHEHUSI Pa3HOOOPA3HBIX MPUPOIHBIX

SBJICHUH U IIPOLIECCOB, IPUHLIUIIOB IEUCTBUSA BAXKHEHUIINX TEXHUYECKUX
YCTPOMCTB, /Ui pelieHus: GU3nYecKux 3a1ay;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEIIEKTYaJIbHbBIX U TBOPUYECKUX
CHOCOOHOCTEM B Mpoliecce peieHus: GU3NIECKUX 3a/1a4 U BHITTOTHEHUS
HKCIIEPUMEHTAIbHBIX UCCIEAOBAHUMN; CHOCOOHOCTH K CAMOCTOSITETbHOMY
NPUOOPETEHUIO HOBBIX 3HAHUM MO (PU3UKE B COOTBETCTBUU C )KM3HEHHBIMU
NOTPEOHOCTSIMU U UHTEPECAMU;

- HCTIOJIb30BaTh KOMITbIOTEPHBIE TEXHOJIOTUH IS pelieHUsI UH(HOPMAIIMOHHBIX U
KOMMYHUKAIIMOHHBIX

y4eOHBIX 33/1a4, B TOM YMCJI€: BEIYMCIICHHE, HAITMCAHUE TTMCEM, COUMHEHUH,
JOKJIa/10B, pedepaToB, CO3[JaHuE IPE3eHTAUN U Jp.;

[Tnanupyemsble pe3ynbTaThl OCBOCHHS yueOHOTo npeamera «Dusmka.
JIM4HOCTHBIMU pe3yibTaTamMu 00ydeHus usmke B 7-9 kinaccax sBISIOTCS:

® PA3BUTHUE NO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYAIIBHBIX U TBOPYECKUX
CIOCOOHOCTEN ydaluxcs;

® yOEKIEHHOCTh B BO3MO>KHOCTH ITO3HAHUS IPUPO/Ibl, B HEOOXOIUMOCTH
Pa3yMHOI'0 UCIIOJIb30BAHUANOCTHKEHNN HAYKU U TEXHOJIOTMH Il TAJIBHEUIIIETO



Pa3BUTHS YEIIOBEYECKOTO OOIIECTBA, YBAKEHHUE K TBOPIIAM HAYKH M TEXHUKH,
OTHONIEHUE K (PU3UKE KaK JIEMEHTY 00I11e4eIOBEUECKON KYIbTYPHI;

® CaMOCTOSITEJILHOCTh B MPUOOPETEHUH HOBBIX 3HAHUHN U MPAKTUYECKUX YMEHHUI;
® TOTOBHOCThH K BBIOOPY )KU3HEHHOTO ITyTH B COOTBETCTBHH C COOCTBEHHBIMU
MHTEpECaMHu U BO3MOKHOCTSMU;

® MOTHUBAIIMS 00Pa30BATEIHLHON J1€ATEbHOCTH IIKOJIBHUKOB HA OCHOBE JIMYHOCTHO
OPUEHTUPOBAHHOIO MOAXO/1A;

¢ opMHUpOBaHNE IIEHHOCTHBIX OTHOIICHHUH IPYT K APYTY, YAUTEII0, aBTOpaM
OTKPBITUH U N300pETEHUM, pe3ysIbTaTaM 00yUEHUSI.

MeTtanpenMeTHbIMU pe3ysibTaTaMu 00yueHus pusuke B 7-9 kiaccax sBISIOTCS:
® OBJIAJICHNE HABBIKAMH CAMOCTOSITEIILHOTO MPUOOPETEHUS HOBBIX 3HAHUM,
OpraHu3alyy y4eOHOU AesITeIbHOCTH, TOCTAHOBKY I1eJI€H, IIIaHUPOBAHU,
CaMOKOHTPOJISI ¥ OLIEHKH PE3YJIbTATOB CBOEH EATEIBbHOCTH, YMEHUSIMHU
MPEIBUAETh BO3MOKHBIE PE3YJIbTAThHI CBOUX JACHCTBUN;

® [IOHUMAHHE PA3INYUN MEXKITY UCXOTHBIMU (paKTaMU U TUTIOTE3aMU JJIsI KX
O0O0BSCHEHHUS, TEOPETUUECKUMHU MOJICTISIMU U PEAIbHBIMU 00bEKTaMU, OBJIAJICHUE
YHUBEPCAIBHBIMU YU€OHBIMU JICUCTBUSAMH Ha IPUMEPaAX TUMOTE3 AJIsl OOBICHEHUS
M3BECTHBIX ()aKTOB U IKCIIEPUMEHTATILHON TPOBEPKU BBIJIBUTAEMBIX TUIIOTE3,
pa3pabOTKH TEOPETUUECKUX MOJICNICH MPOIECCOB WU SIBJICHU;

e (hopMUPOBAHUE YMEHHI BOCIIPUHUMATH, IEPEpadaThIBATh U MPEAbIBIATh
nH(OPMAITUIO B CIIOBECHOM, 00pa3HOM, CHMBOJIMYECKON (hopMax, aHATHU3UPOBATh U
nepepadaThIBaTh MOJYYSHHYI0 HHPOPMAIIUIO B COOTBETCTBUH C MIOCTABICHHBIMU
3a71a4aMH, BBIAEISATh OCHOBHOE COJEPKAHUE ITPOUMTAHHOIO TEKCTA,

HaXOJWTh B HEM OTBETHI HA MIOCTABIICHHBIE BOIIPOCHI U U3J1araTh €ro;

® IPUOOPETEHHE ONBITA CAMOCTOSITENILHOTO MOMCKA, aHau3a U 0TOopa
uH(OPMAIUU C UCTIOIB30BAHUEM PA3TMUHBIX HCTOYHUKOB U HOBBIX
WH(OPMAITMOHHBIX TEXHOJIOTUH JJI PEIICHHS TT03HABATEIbHBIX 33]1a4;

® Pa3BUTHE MOHOJIOTHUYECKOU U TUATIOTUYECKOW pEUH, YMEHUSI BbIPAXKaTh CBOU
MBICJT ¥ CITOCOOHOCTH BBICJIYIIIUBATH COOECETHUKA, TOHUMATh €r0 TOUYKY 3PEHUSI,
MPU3HABATH MPABO APYTOro YE€JIOBEKA HA NHOE MHEHUE;

® OCBOCHME MTPUEMOB JECUCTBUN B HECTAHJAAPTHBIX CUTYAIIUSAX, OBJIAJICHUE
HBPUCTUYCCKUMHU METOJaMU PEIIeHUs PoOeM;

e opMHUpOBaHNE YMEHUI pabOTaTh B TPYMIIE C BHIMOTHEHUEM PA3THUHbIX
COITMAILHBIX POJICH, MPEACTABIATh U OTCTaWBAaTh CBOU B3IJISABI U YOSKIACHUS,
BECTH JIMUCKYCCHIO.

PerynastuBusie YY /|

OOyyaromuics MOTyIUuT BO3MOKHOCTD JJIs1 (JOPMUPOBAHUS CIIETYIOIINUX
peryiaTuBHbIX Y Y /1.

1. YMeHue caMOCTOSITEIbHO OTPEIEATh 1IeJIn 00y4YeHUs, CTABUTh U
dbopMyIMpOBaTh HOBBIE 3a]1a4M B Y4€0€ 1 MO3HABATEIHLHOU IeATeTLHOCTH,
pa3BHBaThb MOTUBBI U HHTEPECHI CBOEW MMO3HABATEIIBHOMN JAEATEIIBHOCTH.
OO0yuaronmncs CMOXKET:

® AHAJIM3UPOBATH CYIIECTBYIOIINE U INIAHUPOBAThH Oyylline 00pa3oBaTesbHbIE
pe3yJIbTaThI;



® UICHTHU(UITUPOBATH COOCTBEHHBIE TTPOOJIEMBI M ONIPEACIIATH TIIaBHYIO ITPOOJIEMY;
® BBIJIBUTAaTh BEPCUU PEIICHUS POOIeMbl, POPMYIUPOBATH TUTIOTE3HI,
MPEABOCXUIIATh KOHEUHBIN PE3YJIbTaT;

® CTaBUTH 1IEJIb JIEATEILHOCTH Ha OCHOBE OMPeICIEHHOM MPOOIEMBI U
CYILIECTBYIOLINX BO3MOKHOCTEM;

e popmynupoBaTh yueOHbIE 337aUl KaK IIaru JOCTUKECHHSI IOCTaBICHHOM 1IeTTn
JEATEIIbHOCTH;

® 00OCHOBBIBATH 11€JIEBbIC OPUEHTUPHI U IPUOPUTETHI CCHUIIKAMU Ha IIEHHOCTH,
yKa3bIBasi U 00OCHOBBIBAS JIOTUYECKYIO MOCIEI0BATEILHOCTD 1IAroB.

2. YMeHHE caMOCTOSTENBHO IIJIAHUPOBATH ITyTH JOCTUKEHUS LIEeJIEH, B TOM YHCIIe
albTepHATUBHbBIE, OCO3HAHHO BHIOMPATh Hanbonee 3PPeKTUBHBIE CITOCOObI
penieHus y4eOHbIX M MO3HABATEIbHBIX 3a/1ay.

OO0yuaronuncs CMOXKET:

® OMnpeeNATh HeoOXxoaAuMoe(bie) NeHCTBUE(s]) B COOTBETCTBUM C YUEOHOU U
MO3HABATENILHOM 3aJ]Ja4aMU M COCTaBIIATh aJTOPUTM €ro(1X) BHITIOJIHEHHUS,

¢ 00OCHOBBIBATh M OCYIIIECTBIIATH BBIOOp Hanboee 3(h(PeKTUBHBIX CLIOCOOOB
perieHus y4eOHbIX M ITO3HABATEIbHBIX 3a/1a4;

® OIpeACIISITH/ HaXOUTh, B TOM YUCJIE U3 MPE/JIOKEHHBIX BAPUAHTOB, YCIOBUS JIJIS
BBITIOJIHEHUS Y4€OHOM U TT03HABATENHLHOM 3a/1a4;

® BHICTPANBATh JKU3HEHHBIE IIJIAHBI HA KPATKOCPOUHOE Oyay1ee (3asiBIsTh
L[EJIEBbIC OPUEHTUPBI, CTABUTH aJICKBATHBIC UM 33J]a4U U NIPEAJIarath JIeUCTBUA,
yKa3biBasi 1 000CHOBBIBAS JIOTHUECKYIO MOCIEI0BATEILHOCTD MIAaroB);

® BRIOUpATh U3 MPEAJIOKEHHBIX BAPHAHTOB M CAMOCTOSITEIHHO UCKATh
CpelcTBa/pecypchl Ui peUIeHUs 3a/1a4l/A0CTUKEHUS LIEIH;

® COCTAaBJIATH IJIaH PELICHUs MPOOIeMbl (BBIITOJIHEHHS IPOEKTA, TPOBEICHHUS
UCCIIEIOBaHUS );

® OMpeACISITh MOTEHIIMATBHBIEC 3aTPYAHEHUS TIPU PEUICHUN YU4eOHOM U
MO3HABATEJIbHOM 3314l U HAXOAUTh CPEJICTBA JUIsl UX YCTPAHEHHUS;

® OMUCKIBATH CBOM OMBIT, 0OPMIISISL €0 ISl Iepeauul APYTUM JIFOJISIM B BUJIE
TEXHOJIOTUU PEUIECHUS MPAKTUYECKUX 3a7a4 ONPEEIEHHOIO Kiacca;

® MUIAHUPOBATH U KOPPEKTHUPOBATH CBOIO MHIMBUIYATHHYIO 00pa30BaTEILHYIO
TPaeKTOPHIO.

3. YMeHue COOTHOCUTh CBOM ACUCTBUS C TUIAHUPYEMBIMH PE3yJIbTaTaMU,
OCYUIIECTBIISTh KOHTPOJIb CBOEH ESITEIbHOCTH B IIPOLIECCE JOCTHIKEHUS
pe3ynbTara, OmpenessaTh CIIOCOObI ISUCTBUM B paMKaX MPEI0KEHHBIX YCIOBUMA U
TpeOOBaHMI, KOPPEKTUPOBATH CBOM JICUCTBHUS B COOTBETCTBUH C H3MEHSIOIICICS
CUTyalMEH.

OOyyaromunics CMOXET:

® ONPEIENATH COBMECTHO C MEJArOroM U CBEPCTHUKAMU KPUTEPUU TNTAHUPYEMBIX
pe3ynbTaTOB U KPUTEPUHU OIIEHKU CBOEH yueOHOM NeaTeIbHOCTH;

® CUCTEMaTU3UPOBATh (B TOM YHUCJE BBIOMPATh NPUOPUTETHBIC) KPUTEPUU
IJIAHUPYEMBIX PE3YyJIbTATOB UOIIEHKHU CBOEH JAESTEIbHOCTH;

® OTOMpPATh HHCTPYMEHTHI JIJISl OIICHUBAHUS CBOEH JCSITEIIBHOCTH, OCYIIECTBIISTh
CaMOKOHTPOJIb CBOEHIEATEIIBHOCTH B PAMKAX MPEJI0KEHHBIX YCIOBUH U



TpeOOBaHUM;

® OLICHUBATh CBOIO JCSITEIIBHOCTh, APTYMEHTUPYS NPUUUHBI JOCTHIKEHUS WU
OTCYTCTBHUSI IJITAHUPYEMOTOPE3YIIbTATA;

® HAXOJUTh JIOCTATOYHBIE CPEICTBA JIsl BHIMIOJHEHUS yUSOHBIX JCHCTBUN B
W3MEHSIOIIEHCS CUTYaIlui W/ WIMIPU OTCYTCTBUHM IJIAHUPYEMOTO PE3yNbTaTa;

e paboTas MO CBOEMY IJIaHy, BHOCUTh KOPPEKTHUBBI B TEKYIIYIO JEATEILHOCTh HA
OCHOBE aHAJIM3aW3MEHCHUN CUTYAITUH IS TTOJTYICHUS 3allJIAaHUPOBAHHBIX
XapaKTEPUCTHK TIPOIYKTa/pe3ysIbTaTa;

® YCTAaHABIIMBATh CBSI3h MEXK]TY TIOJYUCHHBIMU XapaKTEPUCTUKAMU TIPOYKTA U
XapaKTEepPUCTUKAMU MIPOLIECCAIEATETLHOCTH U 110 3aBEPIIEHUH JEATEIbHOCTH
npeajiaraTh K3MEHEHHUE XapaKTEPUCTHK Mpoliecca JUISIIONyUYeHUS YITyYIIeHHBIX
XapaKTEPUCTUK MPOAYKTa;

® CBEPATH CBOM JICUCTBHUS C LIEJIbIO M MPU HEOOXOAUMOCTH UCIIPABIISTH OIIUOKU
CaMOCTOSITENIEHO.

4. YMeHue OlleHUBaTh MPAaBUIIBHOCTD BHITIOJIHEHUS Y4eOHOM 3a/1auu, COOCTBEHHbIE
BO3MOKHOCTH €EPEILICHHUS.

OOyJaronuncs CMOXKET:

® OIpEACNISITh KPUTEPUHU MTPABUILHOCTH (KOPPEKTHOCTH) BBHITTOJIHEHUS yUEeOHOM
3a/a4H;

® AaHATM3UPOBATH U 0OOCHOBHIBATH TPUMEHEHNE COOTBETCTBYIOIIETO
WHCTPYMEHTApUS JUIsl BBIIOJTHEHUSTy4eOHOM 3a1a4H;

e cBOOOTHO TMOJIH30BaTHCS BHIPAOOTAHHBIMU KPUTEPHUSIMHU OIICHKU U CAMOOIICHKH,
UCXOJs U3 IeJTM MUMEIOIINXCS CPEICTB, pa3andas pe3yabTaT | CIIOCOOBI
JICHCTBUM;

® OIICHUBATh MPOAYKT CBOCH JIEATCTLHOCTH I10 33IaHHBIM H/UJIH CAaMOCTOSTEIIHHO
OTIpeICIEHHBIMKPUTEPHUSIM B COOTBETCTBUU C IIEJIBIO ACSATEIBHOCTH;

® 00OCHOBBIBATH JIOCTHKHUMOCTD 11€JT1 BEIOPAHHBIM CIIOCOOOM Ha OCHOBE OILIEHKHU
CBOMX BHYTPEHHUXPECYPCOB M JIOCTYITHBIX BHEITHUX PECYPCOB;

¢ GUKCUPOBATH U AHATM3UPOBATH TMHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX
PE3yIIbTaTOB.

5. BiageHue ocHOBaMy CaMOKOHTPOJISL, CAMOOLIEHKH, IIPUHATHS PELLIEHUN U
OCYILIECTBJICHUSI OCO3HAHHOTOBBIOOpA B Y4EOHOM U MTO3HABATEILHOMN
JESITEIBHOCTH.

OOy4aronuncs CMOXKET:

¢ HaOJI0/1aTh U aHAJIU3UPOBATh COOCTBEHHYIO YUEOHYIO U MTO3HABATEIIbHYIO
NESATETLHOCTD U JIEATEILHOCTHAPYTUX O0YJAIOITUXCSI B TIPOIECCE
B3aMOTIPOBEPKU;

® COOTHOCHThH PEabHBIC U IJIAHUPYEMBIE Pe3yJIbTaThl HHAWNBUIYATbHOM
o0pa3oBaTeIbLHOM NEeATeILHOCTH HIEJIaTh BEIBOIBL;

® IPUHUMATH PEIICHUE B yUeOHOW CUTYaIlMy U HECTH 3a HErO OTBETCTBEHHOCTH;
® CaMOCTOSITEIILHO OIPEAEATh MPUUMHBI CBOETO yCIeXa WK Heycnexa U
HAXOJIUTh CIIOCOOBI BBIXO/1a U3CUTYAIIMH HEYCIIEXa;

® PETPOCTIEKTUBHO OMPEENATh, KAKHE IEUCTBHS 0 PEIICHUIO y4eOHOU 3a1a9n
WM MIApaMEeTPhl 3TUXACHUCTBUN NPUBEIH K MOTYUYEHUIO UMEIOLIErocs MPOIyKTa



y49eOHOH JeSTEIHHOCTH;

® IEMOHCTPUPOBATH MPUEMBI PETYIISAIUN
NICUXO(PU3NOIOTHIECKUX/IMOIIMOHATBHBIX COCTOSTHAM JIJISI

nocTmkeHus 3P dekTa yCrokoeHus (YCTpaHEHUST YMOIIMOHATLHON
HaMpsHKEHHOCTH ), 2P (HEKTaBOCCTAHOBIICHHUS (0CIa0ICHUS TPOSBICHUN
yTomiieHus ), d3hdexTa akTHBU3aIH (TIOBBIIIEHUSATICUXO0(PU3UOTOTHICCKON
PEaKTUBHOCTH).

ITo3HaBaTeabHbIE YY ]I

OOyyaromuics Moay4yuT BO3MOKHOCTD JIJIs1 (GOPMHUPOBAHUS CIEAYIOIMIHNX
MO3HABATEIbHBIX Y Y /1.

1. YMeHue onpenensiTh MOHATHUS, CO37aBaTh 0000IIEHHs], yCTaHABIUBATD
aHaJIOTUH, KI1acCU(PUIIUPOBATh,

CaMOCTOATENLHO BRIOUPATh OCHOBAHUS M KPUTEPUU TSI KIacCU(PUKALIHH,
yCTaHaBJIMBATh IPUYUHHO-

CJIEICTBEHHBIE CBSI3H, CTPOUTH JJOTHUECKOE PACCYKICHHUE, YMO3ZAKIIOUCHHE
(MHAYKTUBHOE, IETYKTUBHOE,IIO AaHAJIOTUHN) U JeaTh BHIBOJIBI.

OO0y4aronmncs CMOXKET:

® 0I0MPATH CJIOBA, COMOAYMHEHHBIE KIIFOUEBOMY CJIOBY, ONPEIEISIIOLNIUE Er0
MIPU3HAKU U CBOWCTBA;

® BHICTPAUBATh JIOTUYECKYIO LIETIOUKY, COCTOSIIYIO U3 KIIFOUEBOTO CIIOBA U
COTIOTYMHEHHBIX EMY CJIOB,;

® BBIICIISTH OOIIMM MPU3HAK ABYX UM HECKOJIBKUX MPEAMETOB WU SBJICHUN U
OOBSICHSTH UX CXOACTBO;

® 00BEAMHSATH MPEIMETHI U SIBJICHUS B TPYIIIBI 110 ONPEIEIEHHBIM MMPU3HAKAM,
CpPaBHUBATh,KJIACCUPUIIMPOBATH U 0000IIaTh (PAKTHI U SIBJICHUS;

® BBLIICIISTH SIBJICHUE U3 OOIIETO psifa APYTruX sIBJICHUM;

® OIpeACSITh OOCTOSITENILCTBA, KOTOPHIE MPEANIECTBOBAI BOSHUKHOBEHUIO CBSI3H
MEXy SIBICHUSIMU, U3 3TUX 0OCTOSITEILCTB BBIICIATH ONPEESISIONINE, CHIOCOOHbIE
OBITh MPUYUHON JJAHHOTO SIBJICHUS, BBISIBJISITh PUYMHBI U CIEACTBUS SIBICHUIA;

® CTPOUTH PACCYXKJCHUE OT OOIIMX 3aKOHOMEPHOCTEN K YaCTHBIM SIBIICHUSIM U OT
YACTHBIX SIBJICHUN K OOIIMM 3aKOHOMEPHOCTSIM;

® CTPOUTH PACCYKJICHHE HA OCHOBE CPABHEHHUSI IPEIMETOB U SIBJICHUI, BBIICIISIS
P 3TOM OOIIME TPU3HAKH;

® 3JIaraTh MOJMYYECHHYIO HH(OOPMAITUIO, UHTEPIPETUPYS €€ B KOHTEKCTE
pelaeMon 3a1auu;

® CaMOCTOSITEJILHO YKa3bIBaTh Ha MH(POPMAIIHIO, HYXKIAIOIIYIOCS B POBEPKE,
npemiaraTh ¥ MPUMEHSTh CIIOCO0 MPOBEPKU JOCTOBEPHOCTH HH(POPMAIIHH;
eBepOATM30BaTh AIMOIMOHAIBHOE BIICUATIICHNE, OKa3aHHOE HA HETO UCTOYHUKOM;
® OOBSICHSITh SIBJICHUS, TIPOIIECCHI, CBSI3U U OTHOILICHMUS, BBISIBJIIEMBIC B XO/JI€
MO3HABATENILHON U UCCIIEIOBATEIILCKOMN AEATEIbHOCTU (IPUBOJIUTH OOBSICHEHHE C
n3MeHeHreM (OPMBI TIPEICTABIICHUS;, OOBSICHATD, ACTATU3UPYS UIH 00001as;
OOBSICHATH C 33IaHHON TOYKH 3PCHHUS);

® BLISIBJISITh M HA3bIBaTh IPUUYUHBI COOBITHUS, SIBJICHUS, B TOM YUCIIE
BO3MOYKHbIE/Han00JIee BEPOSTHBICITPUUMHBI, BOZMOXHBIE IMOCIIEICTBUS 3aJaHHOM



IPUYUHBI, CAMOCTOSATEIBHO OCYIIECTBIISIA IPUUUHHO-CIICICTBEHHBIN aHAIH3;

e JieaTh BbIBOJI HA OCHOBE KPUTHUECKOIO aHaJIM3a Pa3HbIX TOUEK 3pEHUs,
MOJITBEP>KJIaTh BBIBOJ] COOCTBEHHON apryMEHTalMEH WM CAMOCTOSITEIIbHO
MOJTy4YEHHBIMU JAHHBIMHU.

2. YMeHue co3aBaTh, IPUMEHSIThH U MPEOOPa30BBIBATH 3HAKH U CUMBOJIBI, MOJIENN
Y CXEMBI JJIs pelIeHNs yUeOHBIX U MO3HABATEIBHBIX 3a/1a4.

OO0yuaronmncs CMOXKET:

¢ 0003HaYaTh CUMBOJIOM U 3HAKOM IpPEeIMET U/WIIU SBIICHUE;

® OIIPENIEIATh JJOTUUECKUE CBSI3U MEX]y IPEAMETaMU W/WIIH SBJICHUSMU,
0003HAYaTh JAHHBIE JIOTUYECKUE CBS3H C IOMOIIIBIO 3HAKOB B CXEME;

e CO3/1aBaTh a0CTPAKTHBIN MJIM peajibHbIN 00pa3 mpeIMeTa U/ Uiu SIBJICHUS;

® CTPOUTH MOJIETIB/CXEMY Ha OCHOBE YCIIOBUH 3a7aud W/WIH criocoda e€ pelieHus;
® CO3/1aBaTh BepOAJIbHBIE, BEIIECTBEHHBIE U MH(POPMALIMOHHBIE MOJIENH C
BbIJIEJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA JIJIs OIpeieIeHHs criocoda
pelIeHUs 3a/1a4l B COOTBETCTBUHU C CUTYaLUEl;

e 1peoOpa30BbIBATH MOJIEIH C LIEIbIO BBISIBICHUS OOLIUX 3aKOHOB, ONPEACIISIONINX
JIAHHYIO MPEIMETHYIO 00JIacTh;

® [1IEPEBOJIUTH CIIOXKHYIO [0 COCTaBy (MHOTOACTIEKTHYIO) HH(POPMALUIO U3
rpaguyeckoro uiau GopMaIn30BaHHOIO (CUMBOJIBHOTO) MIPEICTABICHMS B
TEKCTOBOE U HA00OPOT;

® CTPOUTH CXEMY, AITOPUTM JEHCTBUS, HCTIPABIIATH MM BOCCTaHABINBATH
HEU3BECTHBIN paHee aJrOpUTM Ha OCHOBE UMEIOIIETOCS 3HaHUsI 00 00bEKTe, K
KOTOPOMY HPHUMEHSIETCS aJITOPUTM;

® CTPOUTH J0KA3aTeJIbCTBO: MPSIMOE, KOCBEHHOE, OT MPOTUBHOTO;

® aHATM3UPOBATh/pedIEKCUPOBATH OMBIT Pa3pabOTKH U peau3alui y4eOHOTO
IPOEKTa, UCCIEA0BAHUS (TEOPETHUECKOT 0, SMIIUPUIECKOI0) Ha OCHOBE
MPEIOKEHHON MTPOOJIEMHON CUTYaIluU, TOCTABICHHON

LEJIU W/WIM 3a/1aHHBIX KPUTEPUEB OLICHKH MPOYyKTa/pe3ybTaTa.

3. CMBICIIOBO€E UTEHHE.

OOy4aronuncs CMOXKET:

® HAXOAUTh B TEKCTE TpeOyeMyro HH(OpMaIuio (B COOTBETCTBUU C LIEJISIMU CBOEH
JIEATEIIbHOCTH);

® OPHEHTHUPOBATHCS B COJIEP)KAHUU TEKCTA, IOHUMATh LIEJIOCTHBIN CMBICI TEKCTA,
CTPYKTYpPUPOBAThH TEKCT;

® YCTaHABJIMBATh B3aMMOCBSI3b OMMCAHHBIX B TEKCTE COOBITUH, SIBIICHUH,
IIPOLIECCOB;

® PE3IOMHUPOBATh IJIaBHYIO UJCI0 TEKCTA;

® KPUTUYECKH OLIEHUBATH COJIepKaHne U PopMy TEKCTa.

4. ®opMHPOBAHUE U PA3BUTHE SKOJIOTHUECKOTO MBILUICHUS, YMEHHUE IPUMEHSITh
€ro B [IO3HABATEIbHON, KOMMYHUKATUBHOW, COLIUAJIBHON ITPAKTUKE U
npoeccuoHaNTBEHON OpUEHTAITUH.

OO0yuaronmncs CMOXKET:

® OIPEAEIATh CBOE OTHOILIEHHUE K IPUPOIHOM CPEJIE;

® AHAJIM3UPOBAThH BIUSHUE 3KOJOTUUECKUX (PAKTOPOB Ha Cpeay OOUTaHUS KUBBIX



OpraHU3MOB;
® [IPOBOAUTH PUYNHHBIN U BEPOATHOCTHBIA aHAJIN3 SKOJOTUYECKUX CUTYALINM;

® MPOTHO3UPOBATH U3MEHEHUS CUTYaIlUH MPU CMEHE JEHCTBUS OJJHOTO (paKkTopa Ha
neicTBue apyroro (akropa;

® pPacrpOCTPaHATh KOJOTMYECKHE 3HAHUS U y4aCTBOBATh B MPAKTUYECKUX JI€TaX
IO 3aLIUTE OKPYKAOLIEH Cpelibl;

® BRIPA)KaTh CBOE OTHOLIEHUE K IPUPOJE YE€PE3 PUCYHKH, COUMHEHHUS, MOJEIIH,
POEKTHBIE PaOOTHI.

5. PazBuTne MOTMBAaLMU K OBJIAJICHAIO KYJIbTYpPOU aKTUBHOTO UCIIOJIb30BAHUS
CJIOBApE U APYTHX MTOMCKOBBIX CHCTEM.

OOyJaronuncs CMOXKET:

® OIpEACISTh HEOOXOJMMBbIE KIHOUYEBbIE OUCKOBBIE CJI0BA U 3aIIPOCHI;

® OCYIIECTBIISITh B3aUMOJIEHCTBUE C AIEKTPOHHBIMU TOMCKOBBIMHU CHCTEMaMH,
CJIOBAPSMH;

¢ popMHUPOBaTH MHOKECTBEHHYIO BBIOOPKY U3 MOMCKOBBIX HCTOYHUKOB IS
O0OBEKTHBU3ALIUH PE3YJIHTATOB ITOUCKA,

® COOTHOCHTH ITOJYYEHHBIE PE3YyJIbTaThl IOMCKA CO CBOEH JESITEIIBHOCTBIO.
KommynukaTtuBubie Y'Y /|

1. YMeHune opraHu3oBbIBaTh yueOHOE COTPYTHUYECTBO U COBMECTHYIO
JESITEJIbHOCTD C YUUTEJIEM U CBEPCTHUKAMHM; pabOTaTh UHIMBUYaJIbHO U B
rpynne: HaXouTh 00lIlee PEelIeHUE U pa3peliaTb KOHPIMKTHI HA OCHOBE
COrJIacOBaHMs MO3UIMHI U YU€Ta HHTEPECOB; POPMYIHPOBATH, APTYMEHTUPOBATh U
OTCTanBaTh CBOE MHEHUE.

OO0y4aronuncs CMOXKET:

® OIpEAENISThH BO3MOXKHBIE POJIM B COBMECTHOM 1€ATEIbHOCTH;

® UrpaTh OINPEIEIEHHYIO POJIb B COBMECTHOM JAEATEIBHOCTH;

® IPUHUMATh MMO3ULIMIO0 COOECETHIKA, TOHUMAs TIO3ULIMIO IPYToro, pa3indaTh B
€ro peur: MHEHHE (TOUKY 3pEHHMs), T0KA3aTeIbCTBO (apryMeHThI), (haKThI;
TUIOTE3bl, AKCHOMBI, TEOPUH;

® OMpeesATh CBOU JACUCTBUA U ACUCTBUS MapTHEPA, KOTOPHIE CIIOCOOCTBOBAIH
WJIM NPENATCTBOBAINA MPOLYKTUBHOM KOMMYHHUKALUY;

® CTPOUTH NO3UTUBHBIE OTHOIIEHUS B IIpoliecce yueOHOM U MO3HaBaTEIbHOM
NEeATEIbHOCTH;

® KOPPEKTHO U apryMEHTUPOBAHHO OTCTAaUBAaTh CBOIO TOUKY 3PEHUS, B AUCKYCCUU
YMETb BBIABUTATh KOHTPAPIYMEHTHI, Iepedpa3upoBaTh CBOIO MBICIb (BJIaJICHUE
MEXAHU3MOM SKBHUBAJICHTHBIX 3aMEH);

® KPUTUYECKU OTHOCUTHCSA K COOCTBEHHOMY MHEHUIO, C JIOCTOMHCTBOM IPU3HABAThH
OLIMOOYHOCTH CBOETO MHEHHS (€CIIM OHO TAKOBO) M KOPPEKTHUPOBATH €T0;



e [pejlaraTh aJbTEPHATUBHOE PELICHUE B KOHQIMKTHONW CUTYaLlUU;

® BBIJICNIATH OOIIYIO TOUKY 3pEHUS B IUCKYCCHUU;

e JIOrOBapHUBaThCs O MpaBUIIaX U BOMPOcax AJis 00CYKIEHUS B COOTBETCTBHUH C
MOCTABJICHHOMW Iepe IPYIION 3a/1a4eil;0praHu30BbIBATh yUeOHOE
B3aMMOJICHCTBHE B rpyMIe (OMpeaessaTh 00LIUe eNH, pacIpeaesaTh POy,
JIOTOBAapUBAaTHCA JIPYT C IPYTrOM U T. 11.);

® YCTPaHATh B paMKaxX JUaJIOra pa3pblBbl B KOMMYHUKALMU, O0YCIOBIICHHBIE
HENIOHMMaHUEM/HENPUATUEM CO CTOPOHBI coOeceHHKA 3aauu, (OPMBI WIH
CoJlep KaHus AuaIora.

2. YMEHHE 0CO3HAaHHO HMCIOJIb30BATh PEYEBBIE CPEACTBA B COOTBETCTBUU C 3aJa4eil
KOMMYHUKAIIUH JIJ151 BBIPAXKEHHSI CBOMX YYBCTB, MbICIIEH U IOTPEOHOCTEN 11t
IJJAHUPOBAHMUSI M PETYISIUN CBOEU NESITENBHOCTH; BIIAJICHUE YCTHOU U
MACBbMEHHOMN PEYBI0, MOHOJIOTHYECKON KOHTEKCTHOM PEYbIO.

OO0yuaronuncs CMOXKET:

® OIpEACIATh 33]a4y KOMMYHUKALIMHA U B COOTBETCTBUHU C HEM OTOMPATh pEeUEBbIE
CPEICTBA;

e 0TOMpPATh U UCIOJIb30BATh PEUYEBBIE CPEACTBA B MPOLIECCE KOMMYHHUKAIIUU C
JIPYTUMU JTIOAbMU (IUATIOT B Mape, B MaJOW IPyIIe U T. [1.);

® MPE/ICTABIISATH B YCTHOM MM TUCBMEHHOM (hopMe pa3BEPHYTHIN M1aH
COOCTBCHHOM JICSATCIIHLHOCTH;

e cOOMI0aTh HOPMBI MYOIMYHON peyuHr, PeraiaMeHT B MOHOJIOTE U JTUCKYCCUU B
COOTBETCTBUM C KOMMYHHUKATUBHOM 33/1a4€H;

® BHICKA3bIBATh U 0OOCHOBBIBATh MHEHUE (CYKJEHUE) U 3allpallliBaTh MHEHUE
IapTHEpPA B paMKax AUajiora;

® IPUHUMATh PEIICHNUE B XOJI€ IMajora U COrjacoBbIBAaTh €r0 C COOECETHUKOM;
® CO3/1aBaTh NMCbMEHHBIE KIUIIUPOBAHHBIE U OPUTHHAIIBHBIE TEKCTHI C
UCIIOJIb30BaHUEM HEOOXOAUMBIX PEUEBBIX CPE/ICTB;

® 1ICTIOJIb30BaTh BepOaIbHbIe CPEACTBA (Cpe/ICTBA TOTUYECKON CBA3M) AJIs
BBIJICJICHUS CMBICIIOBBIX OJIOKOB CBOETO BBICTYTLIICHUS;

® 1ICTI0JIb30BaTh HEBEpOAIbHBIE CPEICTBA MIIM HATJIAIHBIE MaTEPHUAIIBI,
MOJATOTOBJIEHHBIE/ OTOOPAHHBIE TIOJI PYKOBOJICTBOM YUMTEJIS;

® JIeJIaTh OLICHOYHBIN BBIBOJ O IOCTHM>KEHUH LIEJIM KOMMYHUKAIUU
HEIOCPEICTBEHHO OCJIE 3aBEPIICHNS KOMMYHHKAaTUBHOI'O KOHTAKTa U
00OCHOBBIBATh €TO0.

3. ®opMUpOBaHUE U PA3BUTHE KOMIETEHTHOCTH B 00JIACTH MCIIOJIb30BAHMS
UH(GOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TexHoJoru (nanee — UKT).
OOyuaromuiics CMOXET:

e [IeJICHANPABIEHHO UCKATh U UCIOJIb30BaTh HH(POPMAIIMOHHBIE PECYPCHI,



HEOOXOIMMBIE JJIsl pelIeHHs Y4eOHbIX U MPAKTUUYECKHUX 3a]1a4, C TOMOIIBIO
cpencts UKT;

® BEIOMPATh, CTPOUTH U UCIIOJB30BATh a/ICKBATHYIO HH()OPMALIMOHHYIO MOJIEIb
JUTS TIepeladl CBOMX MBICIIEH CPEACTBAMU €CTECTBEHHBIX U (DOPMaIbHBIX SI3HIKOB B
COOTBETCTBHH C YCIOBUSIMU KOMMYHUKAIIUU;

® BBIJICTISATh MH(DOPMAIIMOHHBIN aCMEeKT 3a7a4u, ONIEpUPOBATH JaHHBIMH,
MCITOJIb30BaTh MOJIEIb PEIICHHMS 3aa4H;

® 1ICTIOJIb30BATh KOMITBIOTEPHBIE TEXHOIOTHH (BKIIIOUYasi BEIOOP aJeKBATHBIX
3aJlaye MHCTPYMEHTAJIbHBIX MTPOTrPaMMHO-ANMAPATHBIX CPEACTB U CEPBUCOB) IS
penieHrs nHGOPMaLMOHHBIX U KOMMYHHMKAIIMOHHBIX YU4€OHBIX 3a/1a4, B TOM YHCJIE:
BBIYHCIICHHE, HAITMCAHWE NTMCEM, COUMHEHUM, JOKIAa/I0B, peepaTos,

CO3/IaHUE MPE3CHTAIUU U JIp.;

® 1CII0JIb30BaTh HH()OPMALIKIO C YUETOM STUUYECKUX U MPABOBBIX HOPM;

® co3/1aBaTh HH(POPMAIIMOHHBIE PECYPCHI PA3HOTO TUIIA U JJISl Pa3HBIX aAYAUTOPUIA,
co0r01aTh HH(OPMALIMOHHYIO TUTUEHY U MTpaBuiia HH(OPMalMOHHON
0€30I1aCHOCTH.

[TpenMeTHBIMU pe3yibTaTaMu 00y4YeHUs PU3uKe B 7-9 Kaccax sBISIOTCS:

¢ popmMUpoBaHUE NPEACTABICHUIN O 3aKOHOMEPHOH CBSI3U U TIO3HABAEMOCTHU
SIBJICHUM TIPUPOJIbI, 00 0OBEKTUBHOCTY HAYYHOTO 3HAHUS; O CUCTEMOOOpa3yIolIe
poIM (PU3WKHU JUTS PA3BUTHS APYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUH;
HAyYHOTO MUPOBO33PEHHUS KaK pe3y/bTaTa U3y4eHUs OCHOB

CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

® 3HAHUA O MPUPOJIEC BAXKHEUIINX (PU3UUECKUX SBICHHUIN OKPYX AIOLEro MUpa U
MOHMMAaHUE CMBbICIIa (PU3NUECKUX 3aKOHOB, PACKPBIBAIOIINX CBSI3b U3YUEHHBIX
SIBIICHUI;

¢ popmMHUpoBaHuE NMEPBOHAYATIBHBIX MPEACTABICHUHN O (PU3UUYECKON CYLTHOCTH
SIBIICHUH TPUPOJIBI (MEXaHUIECKUX, TETUIOBBIX, YJICKTPOMAarHUTHBIX U KBAHTOBBIX ),
BUJIaX MaTepuu (BEIIECTBO U I0JI€), ABMKEHNUHU KaK CIIOCO0E CyIIECTBOBAHUS
MaTEepUH; YCBOCHNE OCHOBHBIX UIe MEXaHUKH, aTOMHO-

MOJIEKYJISIPHOTO YYEHHsI O CTPOCHHH BEILECTBA, SJIEMEHTOB AJIEKTPOAUHAMUKH U
KBaHTOBOW (PU3UKH;

OBIIAJICHHUE MTOHATHIHBIM alnapaToM U CUMBOJIMYECKUM SI3BIKOM (PU3UKH;YMEHUS
M0JIb30BATHCSI METOAAMH HAYYHOTO MCCIIEIOBAHUS SBJICHUN MPUPO/IbI, TPOBOIUTD
HaOJI0ICHU S, TUNIAHUPOBATh U BBIMOJIHATH SKCIIEPUMEHTHI, 00padaThIBaTh
pe3ynabTaThl U3BMEPEHUH, IPEICTABIATH PE3YIbTaThl H3MEPEHUN C TTOMOIIBIO
Tabnui, rpaduKoB U Gopmys, 0OHAPYKUBATH 3aBUCUMOCTH MEXKIY

(bu3NYECKUMHU BETHMUMHAMU, OOBSICHITD MOJIyY€HHBIE PE3yNIbTAThl U JENaTh
BBIBO/IbI, OLICHUBATh TPAHULIBITIOTPEIIIHOCTEN PE3YJIbTATOB U3MEPEHHUI;



® YMEHUS IPUMEHATh TEOPETUUECKUE 3HAHUS N0 (PU3MKE HA MPAKTUKE, pelIaTh
¢uznyeckue 3aa4n Ha IPUMEHEHHUE MOTYYEHHbIX 3HAHUH;

® YMEHHUSI U HABBIKU PUMEHSTh MOJYyYEHHBIE 3HAHUA ISl OOBSICHEHHSI IPUHLIUIIOB
JEHCTBUS BAXKHEUIITNX TEXHUYECKUX YCTPOMCTB, (pabOThl) MalllMH M MEXaHU3MOB,
CPEJIICTB MEPEABUKEHUS U CBSA3H, OBITOBBIX IPHUOOPOB, MPOMBILUICHHBIX
TEXHOJIOTHYECKHX MTPOLIECCOB, PEIICHHS MPAKTUYECKUX 3a/1a4 TOBCEIHEBHON
KU3HHU, oOecrieueHus: 6€30MacHOCTH CBOEH JKU3HU, PAllMOHAIBHOTO
IIPUPOAOIIOIB30BAHNS U OXPAaHbI OKPYXKAIOLIEH CPEMbl; BIUSHNASA TEXHUIECKUX
YCTPOMCTB Ha OKPY’KAIOIILYIO CPELY;

® OCO3HAHHME BO3MOKHBIX MPUYUH TEXHOTC€HHBIX U KOJIOTHUECKUX KaTacTpoQ.

® 0CO3HaHHE HEOOXOIMMOCTH MPUMEHEHUS JOCTHKEHUN (PU3UKU U TEXHOJIOTUN
JUTSL pallMOHAIBHOTO MPUPOIOOIb30BAHUS;

® OBJIa/ICHHE OCHOBaMU O€30I11aCHOTO HCIIOIb30BaHUS €CTECTBEHHBIX U
VCKYCCTBEHHBIX 3JIEKTPUYECKUX U MAarHUTHBIX MOJIEH, 3JIEKTPOMArHUTHBIX U
3BYKOBBIX BOJIH, €CTECTBEHHBIX U HCKYCCTBEHHBIX HOHU3HPYIOLIUX U3ITy4YEHUH BO
n30eXaHue UX BPEAHOIO BO3JCHCTBUS Ha OKPYKAIOUIYIO CPEay U

OpraHu3M YEJOBEKa;

e popmupoBaHue YOSKIEHUS B 3aKOHOMEPHO! CBS3HM U T03HABAEMOCTH SIBJIICHUIN
IPUPOAbI, B 0ObEKTUBHOCTH HAYYHOTO 3HAHMSI, B BBICOKOW LIEHHOCTH HAYKH B
Pa3BUTHUH MATEPUAIBHON U TyXOBHOM KYJIBTYPBI JIIOJIEH;

® pPa3BUTUE TEOPETUYECKOTO MBIIJIEHUS HA OCHOBE (POPMUPOBAHUS YMEHUI
yCTaHaBIUBaTh (PAKThI, pa3IMyaTh IPUUUHBI U CIEJCTBUS, CTPOUTH MOJIEIH U
BBIJIBUTATh TUIIOTE3bl, OTHICKUBATH U ()OPMYJIMPOBATH JOKA3aTEIbCTBA
BBIJIBUHYTBIX TUIIOTE3, BEIBOAUTH U3 HKCIIEPUMEHTAIBHBIX (DAKTOB U
TEOPETUUYECKUX MOoJieNiel (PU3nYEeCKrEe 3aKOHBIL;

® pa3BUTHE YMEHMS TUIAHUPOBATH B IOBCEIHEBHOM )KU3HU CBOM JICHCTBHUSA C
NPUMEHEHUEM MOJIYYEHHBIX 3HAHUM 3aKOHOB MEXaHUKH, JIEKTPOJUHAMUKH,
TEPMOJMHAMUKY U TETUJIOBBIX SBJICHUH C LIETIBIO0 COePEXEHUS 310POBbS;

¢ (hoopMHUpOBaHUE NTPEICTABICHUNA O HEPALIMOHATILHOM MCTIOJIb30BAHUH MPUPOAHBIX
PECYPCOB M SHEPTUH, 3arPSI3HEHNN OKPY’KAIOIIEH Cpebl KaK CIEICTBHE
HECOBEPILIEHCTBA MAIlIMH U MEXaHU3MOB.

® KOMMYHHUKaTHBHbIE YMEHUS: JOKIAIbIBATh O PE3YyJIbTaTaX CBOETO UCCIIEI0BAaHNU,
y4acTBOBaTh B AMCKYCCUH, KPATKO U TOYHO OTBEYATh Ha BOMPOCHI, UCIOJIb30BATh
CHPAaBOYHYIO JIUTEPATYPY U APYTrue UCTOUYHUKU UHPOpMAIUH.

BbInyCKHUK Hay4dnTCS:

co0I01aTh MpaBuiia 6E30MaCHOCTH U OXPaHbl TpyAa MpH paboTe ¢ yueOHbIM U
71a00paTOPHBIM 000PYIOBAHUEM;

HOHUMATbh CMBICII OCHOBHBIX (PU3NYECKUX TEPMHUHOB: (PU3HUECKOE TEIO,



¢dusnveckoe sBieHue, pu3nuecKas BeIMYNHA, €AMHUIBI N3MEPCHHUS;
pacrno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXXHO PEIIUTh TPU MTOMOITH (PHU3NICCKUX
METOJIOB; aHAJIM3UPOBATH OTACIBHBIC ATAIMbBI IPOBEACHHS UCCIICIOBAHUN U
UHTEPIIPETUPOBATH PE3YIbTAThI HAOIIOCHUN U OIBITOB;

CTaBHTBH OITBITHI 110 HCCIICIOBAHNIO (PU3NIECCKHX SIBICHUIN HIH (PU3HUECKUX
CBOWCTB TeJ 0€3 UCTIOIB30BaHUs MPSMBIX H3MEPEHHIA; TIPU 3TOM (POPMYINPOBATH
npo0emMy/3aaaqy yaeOHOTO IKCIIEPUMEHTA; COOUpPATh YCTAHOBKY

U3 TPEJIO’KEHHOTO 000PYI0BaHUS; TIPOBOJIUTH OIBIT U (DOPMYITUPOBATH BHIBO/IBI.
[Tpumeuanue. [Ipu npoBeaeHNN UCCIETOBAHMS PU3NICCKUX SIBICHUH
U3MEPUTEIIbHBIC MPUOOPHI UCTIOIB3YIOTCS JIUITH KaK JaTINKH U3MEPEHUS
bu3HYECKUX BETMYHH. 3aliCH MTOKa3aHUH TPSIMBIX H3MEPEHUH B 3TOM Cllydae He
TpedyeTcs.

MIOHUMATh POJIb AKCIIEPUMEHTA B MOJyYSCHHH HAYYHOH HH(OpMAaIuy;

TIPOBOJIUTH MPSIMBIE H3MEPEHHS (PU3MUECKUX BEIMYHMH: BPEMsl, PACCTOSIHAE, Macca
Tena, 00beM, crila, TeMIeparypa, arMocepHoe 1aBJIcHHE, BIAKHOCTh BO3/IyXa,
HaNpsDKEHUE, CHUJIa TOKa, paTuaIlioHHbIA (QoH (¢

UCTIOJIb30BAHUEM JIO3UMETPA); IPU 3TOM BBIOMPATh ONTUMAIBHBINA CITOCO0
U3MEpPEHUs M UCIIOIb30BATh MPOCTEUIIINE METOABI OLIEHKHU ITOTPEIIHOCTEH
U3MEPEHUN.

[Tpumeuanue. JlroOas yueOHasi mporpaMmma JoJKHA 00€CIIeYnBaTh OBIAJCHUE
MPSIMBIMH U3MEPEHUSMHU BCEX MEPEUUCIECHHBIX (DU3NYECKUX BEIHYUUH.
MIPOBOJIUTH UCCIICIOBAHNE 3aBUCUMOCTEH (DU3UIECKUX BEIIMUNH C
WCITOJIb30BAaHUEM TIPSAMBIX U3MEPECHHIA: IPU TOM KOHCTPYUPOBATh YCTAHOBKY,
(UKCUPOBATH PE3YIHTATHI MOJYICHHOW 3aBUCUMOCTH (PU3MYECKUX BEIIMUUH B
BU/JIe TaOJIUIl U TPpaUKOB, J€NIaTh BEIBOBI IO pe3yjIbTaTaM MCCIIEeI0BAHNUS,
MIPOBOJIUTH KOCBEHHbBIEC U3MEPEHUS PU3NUYECKUX BETUYMH: TIPU BBHITTOTHECHUH
WU3MEPEHUI COOMPATh SKCTIEPUMEHTAIIBHYIO YCTAaHOBKY, CIIETYsI TIPE/IJIOKEHHON
WHCTPYKITUH, BRIUMCIISATH 3HAYCHNE BETMYMHBI M aHATTU3UPOBATH TTOJTYYCHHBIC
pE3yABTAThI C YYETOM 3aJJaHHOM TOYHOCTHU U3MEPECHUN;

aHAM3UPOBATh CUTYAIUH MMPAKTUKO-OPUCHTUPOBAHHOTO XapaKTepa, Y3HaBaTh B
HUX MPOSBIICHUE U3YUCHHBIX (DU3UYCCKUX SBICHUHN MM 3aKOHOMEPHOCTEH H
MIPUMEHSATH UMEIOIIHUECS 3HAHUS ISl UX OOBSICHCHHUS,

MOHUMATh PHUHIIUIIBI JEHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB,
yCIIOBUSI KX O€30MTaCHOTO MCIOJIb30BaHUS B TTIOBCEAHEBHOM JKU3HU;
WCITOJI30BATh TIPH BBIMTOTHEHUH YUEOHBIX 33]1a4 HAYIHO-TIOMYJISIPHYIO
JUTEPATYPY O PUBHUECKUX SIBJICHUSIX,

CIIPaBOYHbIE MaTepUalbl, pecypchl IHTEpHET.

BbIMTyCKHUK MOTYYUT BO3MOKHOCTh HAYUUTHCS:



OCO3HaBaTh IEHHOCTh HAYYHBIX HCCIICIOBAHUMN, POJIb (DU3UKH B PACITUPEHUN
IpeICTaBICHU 00 OKPYKAIOIIEeM MHUPE M €€ BKIIAJ] B YIyUIIIEHHE KauyecTBa KU3HU;
UCTIOJIb30BaTh NPUEMBI IIOCTPOCHUS PU3NIECKUX MOJIETICH, TOUCKA
(GbOpMYyIMPOBKY T0KA3aTEIHCTB BBIIIBUHYTHIX TUTIOTE3 U TEOPETHUCCKUX BHIBOJIOB
Ha OCHOBE SMITMPUYECKU YCTAHOBJICHHBIX (PAKTOB;

CpPaBHUBATHb TOYHOCTh U3MEPCHUS (PU3NUECKUX BEITUINH 1O BETUINHE MX
OTHOCHUTEIHLHOM MOTPEITHOCTH MPHU MPOBEACHUH MPSIMBIX U3MEPEHUN;
CaMOCTOSATEILHO TPOBOAUTH KOCBEHHBIE U3MEPEHUS U UCCIICTOBAHMS (PU3HICCKUX
BEJIMYMH C WCITIOIH30BAHUEM PA3IMYHBIX CIIOCOOOB M3MEPEHUS PUBNICCKUX
BEJIMYMH, BBIOUPATh CPEJICTBA U3MEPEHUS C YIETOM HEOOXOIUMOM

TOYHOCTH U3MEPEHU, 000CHOBBIBATH BIOODP CIOc0Oa U3MEpPEHUS, aJIeKBAaTHOTO
MTOCTABJICHHON 3a/1aue, IPOBOAUTH OIICHKY IOCTOBEPHOCTH TOJTyICHHBIX
pe3yabTaToB;

BOCIIPUHUMATH HHGOPMAITHIO (PU3UIECKOTO COJICPKaHMS B HAYIHO-TIOMYJISIPHOM
JUTEPATYPE U CPEACTBAX MAaCCOBOM MH(OpMAITNU, KPUTHIECKH OIICHHBATH
MOJIYYCHHYIO HH(POPMAIIHIO, aHATU3UPYS €€ COIepKaHUE U JaHHbIe 00 UCTOYHHKE
uHdopmaIuy;

co37aBaTh COOCTBEHHBIC MMCbMEHHBIC U YCTHBIE COOOIICHUS O (PU3NIECKUX
SIBJICHUSIX Ha OCHOBE HECKOJIbKUX HCTOYHUKOB MH(OpMAITUH, COTPOBOXKIAThH
BBICTYIUICHUE TIPE3CHTAINCH, YIUTHIBast OCOOCHHOCTH ayIUTOPHH CBEPCTHHUKOB.

MexaHnnyeckue siBJeHUS

BrinyCkHUK HAy4uuTCS:

pacrio3HaBaTh MEXAHUYECKUE SIBJICHUS U OOBSICHITh HA OCHOBE UMEIOIITUXCS
3HAHU OCHOBHBIE CBOMCTBA WJIA YCIIOBUS IPOTEKAHUS ITUX SBJICHUMN:
PaBHOMEPHOE U HEPABHOMEPHOE JBHKEHUE, PABHOMEPHOE U

PaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHHUE, OTHOCUTEIIBHOCTh MEXAHUYECKOTO
JBM>KEHUSI, CBOOOIHOE MaICHUE TEJ, PABHOMEPHOE JIBUKEHHUE TT0 OKPYKHOCTH,
WHEPIIUs, B3aUMOJEHUCTBUE TEJI, PEAKTUBHOE JIBUKEHUE, IIEpeaaya

JABJICHHS TBEPIBIMH TEIaMHU, KUIKOCTSIMH U Ta3aMH, aTMOC(EpHOE TaBJICHUE,
IJIABAHUE TEJI, PABHOBECUE TBEPABIX TEJI, UMEIOIINX 3AKPEILUICHHYIO OCh
BpaIeHus1, KoyedaTeabHOe IBIKCHNUE, PE30HAHC, BOJIHOBOE JIBMKCHHE (3BYK);
ONMCHIBAaTh U3YUYEHHbBIC CBOMCTBA TEJI U MEXAHUYECKUE SIBJICHHUS, UCIIOIb3YS
bu3nYecKue BeJIMYUHBL: Ty Th, IEPEMEIEHNE, CKOPOCTh, YCKOPEHHE, TIEPUO/T
oOpalleHusI, Macca Tena, INIOTHOCTh BEIIECTBA, chjla (CHjla TSKECTH,

cujia ynpyrocTH, CHjia TpeHHUs), IaBJICHUE, UMITYJIbC Tejla, KHHETUUECKast DHEPTusl,
MOTEHIMAJIbHASl SHEPIusl,

MeXaHuuYeckas paboTa, MexaHudeckas MomHocTh, KIT/ ipu coBepiiieHnn paboThI
C UCIOJIb30BaHMUEM MIPOCTOTO MEXaHW3MA, CHJIa TPEHUS, aMITUTYa, IEPUO.I U
JacToTa KoJjebaHuM, JJIMHA BOJHBI U CKOPOCTH €€

pacnpocTpaHeHus; IPH ONMUCAHUU MTPABUIILHO TPAKTOBATh (PU3UUECKUN CMBICT
HCMOJIb3YEMBIX BEJIMYUH, UX



0003HAYECHUS U €IMHULIBI U3MEPEHHUS, HAXOAUTH ()OPMYIIbI, CBSI3bIBAIOIIUE TaHHYIO
($u3NYECKYIO BEIMYUHY C APYTUMHU BEJIMUYMHAMU, BBIYUCIIATH 3HAUCHUE
($u3NYECKOIl BEINYNHBI;

aHAJIM3UPOBATh CBOMCTBA TEJI, MEXaHUYECKHUE SIBJICHUS U IIPOLIECCHI, UCIIOJIB3YsI
(u3nyeCKre 3aKOHBL: 3aKOH COXPAHEHUs SHEPTUH, 3aKOH BCEMUPHOTO TSATOTEHHUS,
MPUHIINAI CYTIEPIIO3UITMN CUJT (HaXOXKIeHHe paBHOAeHCTBYIOMIEH cuibl), I, 1T u 111
3aKk0oHBI HBIOTOHA, 3aKOH COXpaHEHMs UMITYJIbCa, 3aKOH ['yKa, 3aKOH

[Tackaiid, 3aKk0H ApXxuMea; Ipu 3TOM Pa3iIndaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U €r0 MaTEMAaTHUYECKOE BBIPAKEHUE;

pa3inryaTh OCHOBHBIC TPU3HAKY U3YUEHHBIX (PM3MUECKUX MOJCNICH: MaTepuaabHas
TOYKAa, NHEPLUHUAJIbHAS CUCTEMA OTCUETA;

pemarh 3a7a4u, UCMOJIb3ys (PU3HUECKUE 3aKOHBI (3aKOH COXpPaHEHUS! SHEPTUH,
3aKOH BCEMUPHOT'O TATOTEHUS, IPUHLHNN cyrieprio3unuu cui, I, II u 111 3akoHb1
HeroToHa, 3aK0H COXpaHEeHMs UMITYJbCa, 3aKO0H I'yka, 3axoH Ilackans, 3akoH
Apxumena) u GpopMyIibl, CBSI3bIBatOIIME (prU3MUECKUe BETUUYHUHBI (IIyTh, CKOPOCTb,
YCKOpPEHHE, Macca Tela, INIOTHOCTh BEILECTBA, CUJla, JaBJICHUE, UMITYJIbC TEa,
KUHETUYECKasi SHEPIUs, MOTEHLUAaIbHAs SHEPT U, MEXaHUYeCKas padoTa,
MexaHudeckas MomHocTh, KIIJ[ mpocToro Mexanusma, cujia TpEHHsI CKOJIBKEHUS,
KO3 UIUEHT TPEHUS, aMILTUTY/a, IEPUOJ] U YaCcTOTa KoJeOaHuH, IJIMHA BOJIHBI U
CKOpPOCTb €€ paclpoCTpaHEHMsI): Ha OCHOBE aHaJIn3a YCJIOBUS 3ajau 3allChIBaTh
KpPAaTKOE yCIIOBUE, BBIACIATh PU3NYECKHUE BEIIMUMHBI, 3aKOHBI U (POPMYIIBI,
HEOOXOAMMBIE ISl €€ pelIeHUs], IPOBOAUTb PACUEThl U OLIEHUBATh PEAIbHOCTD
MOJIy4YeHHOTO 3HAYEHUS (PU3HUECKOU BEIMYUHBI.

BBINMyCKHUK NOJIYYUT BO3MOKHOCTh HAYUYHUTHCS:

MCIIOJIb30BAaTh 3HAHUS O MEXAHWYECKUX SIBJIEHUSAX B MIOBCEAHEBHOW KU3HU IS
oOecrieyeHus: 6€30MaCHOCTH MPU 0OpALIEHUH C MPUOOPaMU U TEXHUYECKUMU
yCTpOMCTBaMH, Uil COXPAHEHUsI 310pOBbs U COOIIOACHNUS HOPM

HKOJIOTMYECKOTO ITOBEICHUS B OKPYKAIOIIEH cpelie; MPUBOAUTD IIPUMEPEI
IIPAKTUYECKOIO UCIIOJIb30BaHUs

bu3znyecKuX 3HaHUM 0 MEXaHUYECKUX SBJICHUSIX U GU3NYECKUX 3aKOHAX; IPUMEPHI
UCIIOJIb30BaHUsI BO30OHOBIISIEMBIX HCTOUHUKOB SHEPTHH; 3KOJIOTMUYECKHX
IIOCJIEACTBUN UCCIIETOBAHNUS KOCMUYECKOTO ITPOCTPAHCTB;

pa3iauyaTh TPaHUIbl IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, IOHUMATh BCEOOIINA
xapakTep PyHIaMeHTaJIbHbIX 3aKOHOB (3aKOH COXPaHEHUSI MEXaHUYECKOM
HHEPrUH, 3aKOH COXPAaHEHMSI UMITYJIbCa, 3aKOH BCEMUPHOTO TATOTEHUS) U
OTrpaHUYEHHOCTh UCIIOJIb30BAHUS YAaCTHBIX 3aKOHOB (3aKkoH ['yka, Apxumena u
zp.);

HAXOJUTh aJEKBATHYIO MPEIIOKEHHOM 3a7aue (PU3NUYECKYIO0 MOEIb, pa3peliaTh
npo0semMy Kak Ha OCHOBE MMEIOLIUXCS 3HAHUM 10 MEXAaHUKE C UCTIOJIb30BAHUEM
MaTeMaTUYECKOr0 anmnapara, Tak 1 IpY MOMOIIY METOJOB OLICHKH.

TemnoBble siBJICHUS

BbInyCKHUK Hay4dnTCS:

pacro3HaBaTh TEIUIOBbIC SIBICHUS U OOBSCHATH Ha 0a3e UMEIOLINXCS 3HAaHUU
OCHOBHBIE CBOICTBA UJTM YCJIOBUS MPOTEKAHUSI 3TUX SABJICHUMN: 1uPy3us,



U3MeHeHre o0beMa Tell IPU HarpeBaHuU (OXJIaKIECHUH ), OOJbIIIast
C)KMMaeMOCTb ra30B, MaJlasi CXKMMAEMOCTh JKUJKOCTEN U TBEP.IbIX TEII;

TEIUIOBOE PaBHOBECHUE, CIIAPEHNE, KOHACH AL, IJIaBJICHUE, KpUCTAILIIN3alus,
KUTIEHUE, BIAKHOCTh BO3/lyXa, Pa3JIMUYHbIE CIIOCOOBI TEILIONEpe1aun
(TEenIonpoOBOJHOCTh, KOHBEKLUS, U3TYyUEHHE), arpEraTHbIE COCTOSHUS BELIECTBA,
HOTJIOUIEHUE SHEPTUH NPU UCHIAPEHUU )KUJIKOCTH U BBIACIICHUE €€ IIPH
KOH/ICHCAllUU N1apa, 3aBUCUMOCTb TEMIIEPAaTypbl KUIIEHUS OT AABJICHUS;
ONKCHIBATH U3yYEHHBIE CBOICTBA TEN U TEIJIOBBIE SBJICHHUS, UCIIONb3YS
dbusznyecKkre BeIMUMHBL: KOJMUECTBO TEIUIOTHI, BHYTPEHHSSI SHEPT U,
TEeMIIepaTypa, yJeabHas TEIJI0EMKOCTh BEIIECTBA, YAECIbHAS TEIIOTA IUIABJICHHUS,
ylenbHas TeroTa napoodpazoBaHus, yAelbHas TEIIOTa CTOpaHus TOIUINBA,
KO3((PUIIMEHT MOJAE3HOTO NEHCTBUSA TEIJIOBOTO ABUTATEIS;

IIPU OMHUCAHUH MPABUIILHO TPAKTOBATh (PU3MUECKHUI CMBICI UCIOJIb3yEMbBIX
BEJIMYMH, X 0003HAYECHUS U €AUHUILIBI U3MEPEHHUS, HAaXOAUTh (POPMYIIbI,
CBSI3BIBAIOLIME TAHHYIO (PU3NYECKYIO BEJIMUUHY C APYTUMHU BEJIMUYUHAMU,
BBIUUCIIATH 3HaU€HNE (PU3UYECKOIN BEINYNHBI;

aHAJIM3UPOBAaTh CBOMCTBA TEJI, TEIVIOBBIE SIBJICHUS U MTPOLIECCHI, UCIIOJIb3YSI
OCHOBHBIE TI0JIOKEHHS] aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI O CTPOECHUU BELIECTBA U
3aKOH COXPaHEHHUsI SHEPIUH;

pa3nuyaTh OCHOBHBIE MPU3HAKU N3YUYEHHBIX (PU3MUECKUX MOJIEIEH CTPOEHUS
ra3oB, )KHJKOCTEH U TBEPJBIX TE;

MPUBOAUTH MPUMEPHI MPAKTUUECKOTO UCTIONb30BaHUS (PU3NYECKUX 3HAHUU O
TEIJIOBBIX SIBJICHUSX;

pemarh 3a7a4u, UCIOJIb3ysl 3aKOH COXPAaHEHHUS SHEPTUH B TEIUIOBBIX MpoIleccax U
dbopmyIibl, CBSI3bIBAIONINE (DU3NYECKUE BETUYUHBI (KOJIMYECTBO TEIUIOTHI,
TeMIlepaTypa, yJeabHas TeMJI0EMKOCTh BEIIECTBA, YACIbHAsS

TEIUIOTA IJIABJICHHUS], yIeTIbHAas TEeIJIoTa napooOpa3oBaHusl, yaAeabHas TeIioTa
CTOpaHus TOIUTUBA, KO3(PPHUIMEHT MOJIE3HOTO AEMCTBHSI TEIJIOBOTO ABUraTENs): Ha
OCHOBE aHaJIM3a YCJIOBHS 3aJja4M 3alIMChIBaTh KPATKOE YCIOBUE,

BBIIETISATh (PU3NYECKUE BEIIMYUHBI, 3aKOHBI U (DOPMYJIbI, HEOOXOAUMBIE JIJIS €€
pELIeHMs], IPOBOJAUTH PACUYETHI U OLIEHUBATH PEAIBHOCTD MOJIyYEHHOTO 3HAUCHMS
(U3NISCKON BEITMYHHBI.

BBIITyCKHHK MOJyYNUT BO3MOKHOCTh HAYUNUTHCA:

MCITI0JIb30BATh 3HAHMSI O TEIJIOBBIX SIBJICHUSX B TIOBCEIHEBHOM KU3HU JIs
oOecrieueHus: 6€30MaCHOCTH MPU OOpaIIEHUH C MPUOOpPAMU U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIsl COXPAHEHUS 30POBbS U COOJIIOICHHSI HOPM
HKOJIOTUYECKOTO TIOBEICHUSI B OKpYKAIOLIEH Cpelie;

OPUBOJIUTH IPUMEPHI IKOJIOTUYECKUX TOCIEACTBUN PabOTHI

JIBUTATEJIE BHYTPEHHETO CrOpaHusl, TEMJIOBBIX U TUAPOITEKTPOCTAHLINA;
pa3inyaTh TpaHUIbl IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, IOHUMATh BCEOOIIN

xapaktep pyHIaMEHTATbHBIX(PU3MUECKUX 3aKOHOB (3aKOH COXPaHEHHsI SHEPTUHU B
TEIJIOBBIX POLECCAX) U OTPAaHUYEHHOCTh UCIIOJIb30BAHUSYACTHBIX 3aKOHOB;
HAXOAMTh aJICKBATHYIO MPEIOKEHHOH 3a7aue (U3NUECKYI0 MOJIENb, pa3peiaTh
npo0emMy Kak Ha OCHOBE UMEIOLIUXCS 3HAHUN O TETTOBBIX SIBJIICHUSX C



MCMOJIb30BAaHUEM MATEMATUYECKOTO alnapara, Tak U IpU MOMOIIUMETOIOB
OIICHKH.

DJIeKTPpUYEeCKNEe U MATHUTHBIE SIBJICHUSI

BhInyCKHUK HAYIUTCS:

pacrio3HaBaTh JIEKTPOMATHUTHBIC SIBICHUS U OOBSICHATH HA OCHOBE UMEIOIINXCS
3HAHUU OCHOBHBIC CBOMCTBAWIIA YCIIOBHS IMTPOTEKAHUS ITUX SIBJICHUN:
ANEKTPU3ALUSA TEJ, B3AUMOJCUCTBUE 3aPAI0B, JJICKTPUUECKUMN TOK U €T0
JeUCTBUS (TEIJIOBOE, XUMHUYECKOE, MATHUTHOE), B3aUMOJICCTBUE MAarHUTOB,
AJIEKTPOMArHWTHasl MHAYKIHUS,ACHCTBUE MATHUTHOTO TI0JIs1 HA MMPOBOJIHUK C TOKOM
Y Ha IBMOKYIIYIOCS 3apsiKEHHYIO YaCTHILy, ICHCTBUE

AJIEKTPUYECKOTO MOJIsl Ha 3apsSKEHHYIO YAaCTHUILY, SJIEKTPOMArHUTHBIE BOJIHBI,
MPSAMOJIMHEWHOE PACIIPOCTPAHEHUECBETA, OTPAKECHUE U MTPEIIOMIICHUE CBETA,
JIACTIEPCHUS CBETA.

COCTAaBJISITh CXEMBI JICKTPUUECKHX LIENIEH C MOCIEA0BATEIbHBIM U MAPAILICITBHBIM
COCIMHEHUEM 3JIEMEHTOB,pa3In4asi yCJIOBHbIE 0003HAUYCHHUSI DJIEMEHTOB
AIEKTPUYECKUX IETel (MCTOYHUK TOKA, KJI04, pe3UCTOp, PEOCTaT,

JaMITO4YKa, aMIIePMETP, BOJIBTMETD).

HCIIOJIb30BaTh ONTHYCCKHUE CXEMBI JIJIsl IOCTPOCHUS N300paKEHUM B TUIOCKOM
3epkajie u coouparonieit JuH3e.

ONUCHIBAaTh U3YYEHHBIC CBOMCTBA TEJ U 3JIEKTPOMATHUTHBIE SIBIICHUS, UCTIOJIb3YS
dbuznyecKre BETUYUHBI:

AIEKTPUYECKUH 3apsijl, CUJIa TOKA, JIEKTPUIECKOE HAIPSKEHUE, DIEKTPUIECKOE
COTIPOTHUBJICHHUE, YISTbHOCCOIIPOTUBIICHHUE BEIIECTBA, PA00Ta SJIEKTPHIECKOTO
T10JIs, MOIITHOCTh TOKa, (POKYCHOE PACCTOSTHUE U ONITHUYECKAsCHUIIA JTUH3BI, CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH, IJIMHA BOJIHBI M YACTOTA CBETA; IIPU OMTMCAHUU BEPHO
TPaKTOBaTh(PU3UUECKUI CMBICIT UCIIOIB3YEMBIX BEITUUMH, UX 0003HAUYCHUS U
€IUHUILIBI U3MEPEHUST; HAXOAUTh (DOPMYJIBL,CBSA3BIBAIOIINE JJAHHYIO (PU3UYECKYIO
BEJIMYMHY C APYTUMHU BEJIMUHMHAMU.

aHAJIM3UPOBATH CBOMCTBA TEJ, JICKTPOMATHUTHBIE SBJICHUS U TTPOLECCHI,
UCIIOJIBb3YsI (PU3HUECKHE 3aKOHBI:

3aKOH COXPAaHEHUS AIEKTPUUECKOTo 3apsaa, 3aKkoH OMa JiJisl y4acTKa 1enu, 3aKOH
JIxoynsa-JleHna, 3aKOHIIPSAMOJIMHEWHOTO PACIIPOCTPAHEHUS CBETA, 3aKOH
OTpa)kE€HUs CBETA, 3aKOH MPEJIOMJICHUS CBETA; IIPU ITOM

pazIMyaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BhIPAKCHHUE.
MPUBOJUTH MPUMEPHI TPAKTUUECKOTO UCIIOIB30BaHUS (PU3NUECKUX 3HAHUH O
AIIEKTPOMArHUTHBIX SBJICHUSIXPEIIATh 3aa4H, UCIOJIb3ys (DU3NUECKUE 3aKOHBI
(3akon Oma jy1s yuacTka 1uenu, 3akoH J[xoyns-Jlenua, 3akox

MPSMOJIMHEWHOTO PACIIPOCTPAHEHUS CBETA, 3aKOH OTPAXKEHUSI CBETA, 3aKOH
MIPEJIOMJICHUS CBETa) M (POPMYIIBI,CBSI3bIBAIONINE (DU3NIECKUE BETUINHBI (CHIa



TOKa, 3JIEKTPUUECKOE HAPSKEHUE, DJIEKTPUIECKOE COMPOTUBIICHHE,
yII€JIBbHOE CONPOTUBIICHUE BEIIECTBA, pa0OTa HIEKTPUUECKOTO T0JIsI, MOIIHOCTb
TOKa, JOKYCHOE PacCTOSIHUE UONTHYECKas CUJIa JIMH3bI, CKOPOCTh
3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YaCTOTa CBETA, (DOPMYJIBI pacyeTa
AIIEKTPUYECKOTO COMPOTHUBIICHUS MIPH MOCIIEIOBATEIFHOM U MapaIeTbHOM
COEIMHEHHUH MTPOBOJHUKOB): Ha OCHOBEAHAIN3a YCIOBUSA 3a/1a4H 3aHChIBATh
KpaTKO€ YCJIOBUE, BBIACIATH (PU3NUECKHE BETUYHHBI, 3aKOHBI U (POPMYIIBI,
HEOOXOMMBIE JJIs €€ PEUICHHs], IPOBOJUTH PACUEThl U OIICHUBATH PEATIbHOCTD
HOJIy4YEHHOT0 3HauY€HUsA(PU3NUECKON BEITUUUHBI.

BbINyCKHUK MOJYYUT BO3MOXHOCTh HAyUYUThCS:

UCIOJIb30BaTh 3HAHUS 00 AJIEKTPOMATHUTHBIX SBJICHUSAX B IOBCEAHEBHON KU3HU
JUTsl 00ecneyeHns10€30N1acCHOCTH MpY 00paleHuu ¢ NpUOOpaMH U TEXHUUECKUMU
yCTPOMCTBaMH, JJII COXPAHEHUS 310POBbs MCOOTIOACHHSI HOPM SKOJIOTHUECKOTO
MIOBEJICHUS B OKPYKAIOIICH cpeie; MPUBOIUTH PUMEPHI BIHSTHUS
AIIEKTPOMATrHUTHBIX M3TyYCHUI Ha )KUBBIC OPTAHU3MBIL;

pa3nuyaTh IpaHULbl IPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB, TOHUMATh BCEOOUIHI
XapakTep (pyHIaMEeHTAIbHBIX3aKOHOB (3aKOH COXPAaHEHUS 3JIEKTPUUECKOTO
3apsia) U OrPaHUYEHHOCTh UCTOIb30BAaHMUS YaCTHBIX 3aKOHOB (3aKOH

OmMa f1s1 ygacTka 1en#, 3akoH J>xoyns-JIenna u ap.);

UCTIOJIb30BaTh PUEMBI TIOCTPOCHHS PU3NIECKUX MOJIETICH, TONCKa U
(GbOopMyITMPOBKH T0KA3aTEIHCTBBBIIBUHYTHIX TUTIOTE3 U TEOPETUUECKUX BHIBOJIOB
Ha OCHOBE SMITUPUYECKH YCTAHOBICHHBIX (DAKTOB;

HaXOAMTh aJICKBATHYIO MPEUIOKEHHOH 3a7aue GU3NUECKYI0 MOJIENb, pa3pelaTh
npo6JieMy Kak Ha OCHOBEUMEIOIINXCS 3HAaHUN 00 3JIEKTPOMATHUTHBIX SIBICHUSX C
UCIOJIb30BaHUEM MAaTeMAaTUYECKOro amnmapara, Tak U Ipy HOMOIIM METO/I0B
OLICHKH.

KBanToBBI€E sIBJIeHUSA

BBITTyCKHUK HAYyYUTCS:pacliO3HaBaTh KBAHTOBBIE SIBJICHUSI U OOBSICHATH HA OCHOBE
UMEIOIINXCS 3HAaHUHM OCHOBHBIE CBOMCTBA MIJIU

YCIIOBUS IPOTEKAHUS 3TUX SBJICHUM: €ECTECTBEHHAS U NUCKYCCTBEHHAs
PaIOaKTUBHOCTbD, O-, B- U Y-U3JIydeHUS,

BO3HUKHOBEHHUE JIMHENYATOrO CIIEKTPA U3JTyYEHUS aTOMA;

OIMMHICHIBATHh U3yUYEHHBIEC KBAHTOBBIC SIBJICHUS, UCTIOJIb3YSI (PU3NUECKHUE BEITMIUHBI:
MacCOBOE YHCIIO0, 3apsI0BOE YHCIIO, IIEPUOJ TOTypacmaja, SHeprust GOTOHOB; IPU
OTMCAHWH MPABWIIBHO TPAKTOBATH (PM3UUECKUI CMBICI UCITOJIH3yEMbIX BEJTUYHH,
ux 0003HAUYCHUS U €IUHUIIBI U3MEPEHUS; HAXOUTh (POPMYJIbI, CBSA3BIBAIOIIINE
JNaHHYIO(PU3UYECKYIO BETUUUHY C IPYTUMHU BEIMUUHAMU, BEIYUCIISITH 3HAUCHUE
(bU3NYECKON BEIIMYUHBI;



aHAM3UPOBATH KBAHTOBBIC SBJICHMS, HCTIONB3Ys (PU3NYECKHE 3aKOHBI
MOCTYJIAThI: 3aKOH COXPAHEHUSI SHEPTUU, 3AKOH COXPAHEHUS AIEKTPUUYECKOTO
3apsiia, 3aKOH COXPAHEHUS MacCOBOTO YUCIa, 3aKOHOMEPHOCTH

W3JIyYEHUS U MOTJIOMICHHS CBETa aTOMOM, IIPU 3TOM pa3andaTh CJIOBECHYIO
(bOpMYITHMPOBKY 3aKOHA M €T0 MAaTEMaTHIECKOE BBIPAKEHNUE;

pa3iinyaTh OCHOBHBIC MPU3HAKY TUIAHETAPHON MOJIENIA aTOMa, HYKJIOHHOW MOJIETTN
aTOMHOTO S/Ipa;

MPUBOJUTH MPUMEPHI IPOSIBIICHUS B IPUPOJIC U MPAKTUUECKOTO UCTIOJIb30BAHUS
PaarOaKTUBHOCTH, SIIEPHBIX U TEPMOSIIEPHBIX PEAKIIM, CIEKTPAIBbHOIO aHAIN3A.
BBINMyCKHUK MOJIYYUT BO3MOKHOCTh HAYUYHUTHCS:

MCII0JIb30BATh MOJIYYCHHbIC 3HAHUSI B TIOBCETHEBHOM JKU3HU MPU 00paIeHuu ¢
npuOOpaMu U TEXHUYECKUMH YCTPOUCTBAMU (CUETUYMK HOHU3UPYIOUIUX YACTHII,
JIO3UMETP), JJIsl COXPAHEHUS 3/I0POBbS U COOIIOICHUSI HOPM

HKOJIOTUYECKOTO MOBEJICHHS B OKPY KalOIlel cpefie;

COOTHOCUTH HEPTUIO CBA3U ATOMHBIX SIIEP C 1IePEKTOM MACCHhI;

MPUBOJUTH MPUMEPHI BIUSHUS PAANOAKTUBHBIX W3IYYEHUN HA )KUBBIE OPTaHU3MBI;
MMOHUMATh IPUHIUIT JEUCTBUS JO3UMETPA U Pa3INYaTh YCIOBUS €TI0
UCIIOJIb30BaHUs;

MOHUMATh DKOJIOTUYECKUE TTPOOIEMbI, BOSHUKAIOIIUE TTPU UCTIOJIH30BaHUHU
ATOMHBIX 3JIEKTPOCTAHIINHI, U yTH PEIICHUS ITUX NPOOIeM, TEPCIEKTUBbI
WCIIOJIB30BaHUs YIIPABIISIEMOT0 TEPMOSIAEPHOTO CUHTE3A.

JIEMEHTbI ACTPOHOMMH

BpinyCKHUK Hay4uuTCS:

yKa3bIBaTh Ha3BaHus MaHeT COJIHEUHOW CUCTEMBbI; pa3iNiyaTh OCHOBHBIE
MPU3HAKU CYTOYHOTO BpaIlleHUs 3BE3/IHOTO HeOa, nBrkenus Jlynsl, ConHIa U
IJJAHET OTHOCUTEIBHO 3BE3]T;

MMOHUMATh PA3TUYUS MEXKY TeTMOIEHTPUYECKON U TeOIEHTPUYECKON CHCTEMaMHU
MHUpa;

BrIMyCKHUK TOJIYYUT BO3MOKHOCTh HAYUHUTHCSI:

YKa3bIBaTh OOIINE CBOMCTBA M OTIMYHMSI TUIAHET 36MHOM TPYIIIHI U TUIAHET-
TUTaHTOB; MaJbIX TeJd COJIHEUHOUN CUCTEMBI U OOJBIITUX TUIAHET; MOJIb30BATHCS
KapToH 3BE3JHOr0 Heba pu HAOIIOACHUSX 3BE3THOTO HeOa;

pa3iinyaTh OCHOBHBIE XapaKTEPUCTUKHU 3Be3]] (pa3Mep, [IBET, TEMIIEpATypa)
COOTHOCHUTH IIBET 3BE3/IbI C €€

TEeMIIEpaTypou;

pa3nnyaTh TMIOTE3bI O MPOUCXOKIACHUN COTHEYHON CUCTEMBI.

Coneprxanue yaeOHoTo Tipenmera «Pusnka» B 7-9 knaccax.

7 Kkiace

(68 yacos, 2 yaca B He/1eJII0)



I. Beenenue (4 gaca)

[IpeameT u MeToAbl GU3UKU. DKCIIEPUMEHTATBHBIA METO U3yUEHUS IPUPOIBI.
N3mepenne guznueckux BenuuuH. [lorpemnocts uamepenus. O6o01ieHue
pe3ynbTaToB 3KcniepuMenTa. HabmoieHne mpocTelimx SBISHUN U POIECCOB
IPUPOABI C TOMOILBIO OPTAHOB YYBCTB (3pEHUs, CIyXa, OCA3aHUs).
Hcnonp30Banne NpoOCTEUIINX U3MEPUTENBHBIX TPHO0OpOB. CxemaTuueckoe
n300pakeHre ONbITOB. MeToabl MoTydeHus 3HaHUi B Ppu3uke. OU3uKa U TEXHUKA.
JlaGoparopHas paborTa.

1.Onpenenenuie eHbl ASICHUS] U3MEPUTEIBHOTO MPUOopa.

I1. [TepBoHavasbHBIC CBEJICHUSI O CTPOCHUU BEIIECTBA. (5 4acoB.)

['unore3a 0 AMCKPETHOM CTPOEHUH BeulecTBa. Mosekyisl. HenpepbIBHOCTD 1
XAa0THUYHOCTH JABWKEHHS YyacTull BemecTna. Juddys3us. bpoyHoBckoe nBukeHue.
Mopenu rasza, XUJIKOCTH U TBEPAOTO Tena. BzaumoaencTeue

YacTUI BellecTBa. B3auMHOe NPUTSKEHUE U OTTAJIKUBaHUE MOJIEKyl. Tpu
COCTOSIHUSA BEILIECTBA.

JlabopaTopHas pabora.

2.M3Mepenue pasMepoB MaJIbIX TEIl.

III. B3aumoneiicTBue ten. (22 yaca)

Mexanunueckoe aprxeHrne. PaBHOMEpHOE 1 HE pAaBHOMEPHOE IBUKECHUE.
Ckopoctb. PacueT myTtu 1 BpemMeHuU

nBuxkeHus. Tpaekropus. [IpsmonuneriHoe nBrxxeHue. Bzaumonencreue ten.
Nuepuwms. Macca. [1n10THOCTS.

N3mepenne macchl Tenna Ha Becax. PacueT macchl 1 00be€Ma O €ro TIOTHOCTH.
Cuna. Cuibl B mpupoe:

TATOTEHUS, TSHKECTH, TPEHUS, ypyrocT. 3akoH ['yka. Bec tena. CBsizb MexIy
CUJION TsiKecTH U Maccou tena.Jlunamometp. ClioKeHHe IBYX CUJI, HAlIPaBJIECHHbBIX
no oxHoi npsimoit. Tpenue. Yopyras aedopmarms.

JlaGopaTopHbIe paOOTHI.

3.M3MepeHne Macchl TeNna Ha phIYa)KHbIX BECAX.

4 M3mepenue o0beMa Tena.

5.0npenenenne IIOTHOCTH TBEPIOTO BEIIECTBA.

6.I'pagynpoBanue nNpyXMHbl U U3BMEPEHUE CUJT JTUHAMOMETPOM.

IV JlaBnenue TBepAbIX TeN, )KUJIKOCTEN U ra30B. (21 yac)

Hasnenue. OnwiT Toppudennu. bapomerp-anepoun. ATmochepHoe naBieHre Ha
Pa3JIMYHBIX BbICOTaX. 3aKOH

[Tackansg. CriocoObl yBeIMUEHHS U YMEHbIIeHUs JaBieHus. Jlapnenue raza. Bec
BO31lyXxa. Bo3aymiHas o0onoyka.

N3mepenue armocdepHoro aasieHus. ManomeTpsl. [TopiiiHeBoOH KUIKOCTHBIM



Hacoc. [lepenada naBneHns TBEPABIMU TEIIAMU, KUJKOCTIMU, razaMu. JlencTeue
JKUJKOCTH U ra3a Ha IOTPYKEHHOE B HUX TeJ0. PacueT JaBieHus )KUIKOCTH Ha
JTHO U CTeHKH cocyaa. Coobmiaroniye cocyabl. ApXuMenoBa cuja.
I'mopasnuueckuu npecc. [InaBanue tein. [lnapanue cynos. Bo3ayxoniaBaHue.
JlaGoparopHas paborTa.

7.01npeneneHre BITATKUBAIOLIEH CUIIb, IEMCTBYIOIIEH HA MOTPYKEHHOE B
KHUJIKOCTB TEJIO.

8.BpIsicCHEHHE YCIIOBUH TIJIaBaHUS TEJA B )KUIKOCTH.

V. Pa6ora u momHocTs. DHeprusl. (14 gacos.)

PaGota. MomHocts. DHeprusi. Kunernueckas sneprusi. [loreHnuanbaas sHeprusi.
3aKkoH coXpaHeHUs1 MexaHndeckon sHepruu. [Ipocteie mexanu3mbl. K111
MeXaHu3MOB. Prruar. PaBHoBecue cui Ha peryare. MOMEHT cuiibl. Peruaru B
TEeXHUKE, ObITY U Tipupojie. [I[puMeHeHne 3aKkoHa paBHOBECHS phluara K OJIOKY.
PaBenctBO paboT

IIPY UCTIOJIb30BAHUM MTPOCTHIX MEXAHU3MOB. «30JI0TOE MTPABUIIO» MEXAHUKHU.
JlabopaTopHas pabora.

9.BbIsicHEHHE YCITOBUSI pABHOBECHSI pblyara.

10.0Onpenenenue KII/I mpu nogbeme no HAaKJIIOHHOM MJIIOCKOCTH.

VI. IloBTOpenue (2 u)

AHann3 omuoOOoK, TOMYIIEHHBIX B UTOTOBOM KOHTPOJIBHON padoTe.

8 kinace

(68 yacos, 2 yaca B He1eJII0)

I. TermoBsie sByeHMs (26 YaCOB)

Buytpennsis sneprus. TeroBoe nsmxenue. Temneparypa. Termonepenaya.
HeobpatumocTs mporiecca

tertonepeaaun. CBsi3b TeMIEpPaTyphl BEIIECTBA C XAaOTHUECKUM JIBUKEHUEM €70
yacTtuil. CriocoObl U3MEHEHUS

BHYTpPEHHEW 3HEpruu. TermnonpoBoiHOCTh. KOMUuecTBO TEIIIOTH. Y IefbHAas
TermroeMKocTh. KoHnBekius.

N3nyyenue. 3aKOH COXpaHEHUs SHEPTUU B TEIUIOBBIX Mpoleccax. [InaBnenue n
KpUcTayu3aius. Y aelbHas TerioTa miaBienus. [ paduk miaBnenus u
otBepaeBanus. [IpeobpazoBaHue SHEPTUHN MPU U3MEHEHUSIX

arperaTHOro COCTOsIHUS BellecTBa. Micnapenue u KoHaeHcanus. Y 1ejibHas
TeII0Ta MapooOpa3oBaHus U

KOHJIeHcaluu. PaboTa napa u raza npu pacmupeHuu. Kunenue KujaKocTH.
Bnaxxnocts Bo3ayxa. TemioBble JBUraTen. DJHEPTUsl TOILIMBA. Y IeJIbHAS TEIMI0Ta
CrOpaHus.

Arperatnble coctostaus. [IpeoOpa3oBanue s3Hepruu B TerioBbix asuraresnsax. KI1J]
TEIIOBOTO JIBUTATEN.



®dponTanpHas 1abopaTopHas padbora.

2.CpaBHEHHUE KOJIMYECTB TETUIOTHI ITPU CMEIIMBAHUU BOJIbI PA3HON TeMIepaTyphl.
3.13mepenue yaenbHOM TeMI0eMKOCTH TBEPIOTO Tea.

II. DnexkTpuueckue sIBICHUS U dJIEKTpOMarHuTHole siBlieHus (31 vaca)
DnekTpu3aius Tel. DNeKTpuueckuil 3apsaa. BzaumoneiictBue 3apsinos. /Ba Buaa
AIIEKTPUYECKOTO 3apsa.

JIMCKPETHOCTH JEKTPUUYECKOTO 3apsiia. DICKTPOH. 3aKOH COXpaHEHUS
ANEKTPUUYECKOTO 3apsjia. DIEKTPUUYECKOE moje. DinekTpockon. CTpoeHue aToMOB.
OObsicCHEHUE PIIEKTPUUYECKUX sIBJIEHUHN. [IpOBOTHUKH U HETIPOBOAHUKHU
aneKkTpuyuecTBa. [{eficTBrE AIEKTPUIECKOTO MOJIsl Ha JICKTPUUECKHUE 3apsiibl.

IToCTOSIHHBIN TIEKTPUYECKUN TOK. MIcTOUHMKH 31ekTpruyeckoro Toka. Hocurenu
CBOOOJTHBIX AJIEKTPUUECKHUX 3apsiIOB B METAJIaX, KUJAKOCTIX U ra3ax.
DneKkTpuyeckas Lenb U €€ cocTaBHble yacTu. Cuia Toka. EAMHUIBI CHITbI

Toka. Amnepmerp. M3mepenue cunbl Toka. Hanpsbkenue. EnuHNIBI HAPSIKEHUS.
BonbsT™eTtp. M3Mepenne HanpsiKeHUsl. 3aBUCUMOCTD CHJIBI TOKA OT HAIPSIKCHUS.
ConportuBnenne. Equnuiipl conpotuBieHus. 3akoH OMa i1 yyacTka
AIEKTPUYECKON 1enu. Pacuer conpoTUBIICHUS TPOBOIHUKOB. Y AEIBHOE
conpoTtuBiieHUE. [Iprumeppl Ha pacueT CONPOTUBIICHUS ITPOBOJHUKOB,

CUJIbI TOKA U HarpsbkeHus. Peocrarsl. [locienoBaTenbHOe U apauieabHOe
COCJIMHEHUE MPOBOJHUKOB. JIEUCTBUS 3JIEKTPUUECKOTO TOKA

3akon J>oyns-Jlenia. Pabora anektpuueckoro Toka. MOMIHOCTh AIEKTPUIECKOTO
ToKa. EquHuIbl paboTh

AIEKTPUYECKOTO TOKA, IPUMEHSIEMbIE Ha MPaKTUKE. CUETUUK HIICKTPUUECKOU
SHEPIruM. DJIEKTpOHArpeBaTesibHbIe MPUOOPHI. Pacuer anekTposHepruu,
noTpebsieMoit ObITOBBIMU TTpuOOpaMu. HarpeBanue npoBOTHUKOB
AIEKTPUYECKUM TOKOM. KOJIMUECTBO TEIIIOTHI, BBIIEIISIEMOE POBOTHUKOM C
TOKOM. JlaMna HakanuBaHUs.

KopoTtkoe 3ambikanue. [Ipegoxpanurenu. MarautHoe nosie. MarHuTHoe 1oJie
MPAMOTO TOKa. MarHUTHBIE JTUHUM.

MarauTHoe 1oJje KaTylKA ¢ TOKOM. DJEKTPOMArHuThl U UX PUMEHECHUS.
[TocTostHHBIE MarHUTBI. MarHUTHOE TOJI€ TOCTOSSHHBIX MAarHUTOB. MaruHuTHoOE
nosie 3emuin. [[elicTBME MarHUTHOTO MOJIL HA POBOJHUK C TOKOM. DJIEKTPUUECKUN
JIBUTaTENb.

®poHTanbHbIE Ta00paTOPHBIE PadOTHI.

4.CoopKa 3JIeKTPUIECKON e U U3MEPEHUE CUITBI TOKA B €€ Pa3IMYHbIX
y4acTKax.

5.M3Mepenne HanpsKEHNs Ha PAa3IMYHbIX yYACTKAX AIEKTPUYECKOU LIETIH.
6.PerynupoBanue cuibl TOKa PEOCTaTOM.

7.13mepeHue CoNpOTUBIICHHS MPOBOAHUKA ITPU MOMOIIY aMIIEPMETPa U



BOJIbTMETDA.

8.M3mepenHre MOITHOCTH U PaObOTHI TOKA B DJIEKTPUUECKOMN JamIIe.

9. COopKa AJIeKTpOMarHuTa 1 UCIbITAHUE €ro JIEHCTBHUS.

10. M3ydeHue 3JeKTpUYECKOro ABUTATelNs MIOCTOSIHHOTO TOKA (Ha MOJIEIN).

III. CetoBble sBneHus. (10 yacoB)

HcTouHuKM cBeTA.

[IpsAMOTMHEWHOE pacpOCTpaHEHUE, OTPAKEHUE U IIPENOMIIEHHE cBeTa. Jlyu.
3akoH oTpaxkeHus cBeta. [nockoe 3epkano. JInnza. OnTudeckas cuia JIMH3BIL.
N3o06paxenue naBaemoe muH30i. 3mMepenue GoKyCHOTO pacCTOSTHUS
cobuparomeit muH3bl. OnTryeckue npudopsl. ['na3 u 3penue. OUku.
®poHTaIbHbIE TA00OPATOPHBIE PaOOTHI.

11.M3ydyenune 3aKkOHOB OTPAKEHUS CBETA

12.HabnroaeHue siBJIeHUS IPEIOMIIEHHUS CBETa

13.ITonyuyenue u300pa>keHus IPU MOMOIIH JINH3HI.

Peseps -2uac

IV. IloBropenue (1 )

9 kiacce

(102 yacoB, 3 yaca B HeJ1eJII0)

I. 3akoHbI B3auMOIeHCTBUS U IBI>KEHUS Tell. (36 4acoB)

MarepuanbHas Touka. Tpaekropus. Ckopocts. Ilepememienne. Cucrema orcuera.
OmnpeneneHue KOOpAUHATHI ABUXKYIIETO Tena. ['paduku 3aBUCUMOCTH
KMHEMaTHUYECKUX BEJIMYMH OT BpeMeHH. [IpsMonnHeiiHoe paBHOYCKOPEHHOE
nBukeHrne. CKopoCTh paBHOYCKOPEHHOTO JIBMKeHHUs. [lepemerienue mpu
PaBHOYCKOPEHHOM ABMXeHUU. OnpeieieHue KOOpAMHATHI IBHKYIIETO Tela.
['paduixy 3aBUCMMOCTH KHHEMATUYECKUX BEJIMYHMH OT BPEMEHU. Y CKOPEHHE.
OTHOCHUTENIBHOCTh MEXaHUYECKOTO JIBMKEHM. MIHepLnanbHas cucteMa OTcUeTa.
ITepseiit 3akoH HeroToHa. Bropoii 3akoH Hetotona. Tperuit 3akoH HerotoHna.
CpoOonnoe nagenue 3akon BecemupHoro tsarorenusi. KpuBonuHeitHoe 1BUKEHNE
JIBr>keHue 1o okpykHocTH. VIcKyccTBeHHbIE CTyTHUKH 3emuid. Paketsl. IMimyibc.
3aKkoH coXpaHeHusl uMIyJibca. PeakTBHOE ABUKEHME. J[BUKEHUE Tena
OpoOILIEHHOT0 BEpTUKAIbHO BBEpX. [IBHkeHHe Tena OpOIIeHHOTO MO YIJIOM K
rOpu30HTY. [[BrkeHHe Teraa OpOLUIEHHOTO TOPU30HTANIBHO. Y CKOpEeHHE CBOOOHOTO
naJieHus Ha 3emiie U IPYTUX IMJIaHeTax.

®poHTanbHbIE Ta00OpAaTOPHBIE PadOTHI.

1. UccnenoBanue paBHOYCKOPEHHOTO JIBHXKEHHSI 0€3 HaualbHOM CKOPOCTH.
2.M3mepeHue ycKopeHusi CBOOOHOIO MaJICHUS.

II. Mexanuueckue kosie0aHust U BOJIHBI. 3BYK. (15 yacoB)

Mexanunueckue kojiebanus. Amrutyaa. [lepuon, yactora. CBoOOgHBIC
koneOanus. KomebaTenbHbIe CUCTEMBI.

MasiTHuK. 3aBUCUMOCTD MEPUOJa U YaCTOThl HUTSIHOTO MAsATHUKA OT JJIMHbI HUTH.
[IpeBparienre sHEPTUY MPUKOTICOATSIIEHOM JIBMKEHUH. 3aTyXarOIINE KOJICOAHHS.
Breinyxnennsie konebanus. Mexanndeckue BoIHbL. JlimaaBosHbl. [IpogonsHbIe U
nonepevyHbie BOJIHBL. CKOPOCTh pacpocTpaHeHUs BOJIHBL. 3BYK. BricoTa u TemMOp
3BYyKa.



['pomkocTs 3Byka/ PacnpocTtpanenue 3Byka. CkopocThb 3Byka. OTpaskeHue 3ByKa.
Oxo0. Pe3onanc.

®dpoHTasibHas TabopaTopHas padora.

3.UccnenoBanue 3aBUCUMOCTH MEPUOJIA U YACTOThI CBOOOHBIX KOJIEOAHMI
MaTeMaTUYECKOTO MasiTHUKA OT €ro

JTUHBI.

III. DnexTpomarHuTHEIE siBJIeHUS. (24 Jaca)

JleficTBEe MarHUTHOTO TIOJISl HA DJICKTpUUYECKHE 3apsiabl. [ padudeckoe
U300paKeHNE MarHUTHOTO TIOJIS.

HampaBnenue Toka 1 HampaBJIeHUE €ro MarHUTHOTO 1oJist. OOHapyKeHue
MAarHMTHOTO MOJIA 110 €ro ICUCTBUIO HARJIEKTPUUYECKUl TOK. [TpaBuiio neBoit pyku.
MarHuTHbIN TOTOK. DJIIEKTPOMAarHuTHast HHAYKIUS. SBiIeHue
AIEKTPOMArHUTHOM MHIAYKIMH. [loiydeHne mepeMeHHOro aIeKTpUIECKOro TOKa.
DIeKTpoMarHuTHoOE nose. HeoqHopoaHoe n HeoJHOpOoAHOE 1oJ1e. B3auMocBs3b
ANEKTPUYECKOTO U MArHUTHOTO

noJieil. DJIEKTPOMArHUTHBIE BOJHBI. CKOPOCTh paclpOoCTpaHEHUS
AIEKTPOMArHUTHBIX BOJIH. DIEKTPOABUTATENb.

OnekTporeHepatop. CBET — AIEKTPOMArHUTHAS BOJIHA.

®poHTasibHas JabopaTopHas padorta.

4 V3yueHue sIBICHUS dJIEKTPOMArHUTHOW UHIYKITUH.

I V. Ctpoenue aroma u aroMHoro siipa (20 yacoB)

PannoaktuBHOCTE. Anb(da-, 0eTTa- 1 raMmma-u3inydeHue. OnbIThl IO PACCEUBAHUIO
anbda-vactuil. [Inaneraprasmonens atoma. AToMHoe sipo. [IpoToHHO-
HEHUTPOHHASI MOJIENb siipa. MeTo 1kl HaOMIOIEHUS U PETUCTPAIIUU

yacTull. PainoaKTUBHBIE MPEBPAILIECHUS. DKCIIEPUMEHTAIBHBIE METOIBL. 3apsij
aapa. MaccoBoe uncio siapa.

Snepnsbie peakunu. [enenue u cunres saaep. CoxpaHeHue 3apsaa 1 MacCOBOIO
qyucya Ipy SACPHBIX PEaKIUsIX.

OTKpbITHE IPOTOHA ¥ HEUTPOHA. SIIepHBIE CHIIBI. DHEPTHUSI CBS3U YaCTHIL B sJIpe.
DOueprus cBs3u. [edexT macc. Beinenenue sHepruu npu €JICHUN U CHHTE3E SEP.
Hcnonp3oBanue siepHondHEPTUU. Jlo3umeTrpus. AnepHbiii peakTop.
[IpeoOpazoBanue BHyTpeHHel sHEpTUN SAEP B IEKTPUUECKYIO

SHEPrut0. ATOMHas 3HepreTuka. TepMosiiepHbie peakuuu. buonornueckoe
JIEUCTBUE pagyaLiH.

®dpoHTasibHas JabopaTopHas padora.

5.M3yuenue nenenus siipa aroma ypasa no gpororpaduu Tpekos.

6.3yuenne TpekoB 3apsKEHHBIX YaCTHUI] IO TOTOBBIM (poTorpadusim.

V. Ctpoenue u 3Bomonus Beenennoit (5 yacoB)

Cocras, cTtpoenue u npoucxoxjaeHue ComHeuHol cuctembl. bomblue Tena



Conneunoii cucrembl. Mainble TenaCosniHeuHOM cucteMbl. CTpOECHHE, U3IIyYEHHUE U
sposmronus ComnHna u 38e31. CtpoeHue u 3Bosronys BeeneHHOM.

VI. [loBTOpenue (5 4)



