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INOACHUTEJIBHAA 3AIIUCKA.

Pabouass mporpamma ecTeCTBEHHOHAy4YHOW HAMpaBlIECHHOCTH MO (U3HKE C HCIOJIb30BaHUEM
obopynoBanus neHTpa « Touku pocta» aist 7-9 KIacCOB OCHOBHOM IITKOJIBI COCTaBIIeHA U pa3paboTaHa B
COOTBETCTBUH C:

e @enepanbHbIM 3aK0HOM OT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 obGpa3zoBanuu B
Poccutickoit ®eneparumy (¢ u3M. u J101., BCTyIL. B cuity ¢ 01.09.2020);

e TpeboBanusMu DenepalibHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOrO CTaHAApTa OCHOBHOIO
obmiero oOpasoBanusi (YTB. Ipuka3oM MuHHCTepCTBa 00pa3zoBaHusl M Hayku Poccuiickoii
®Denepanun ot 17.12.2010 Ne 1897) (pen. 21.12.2020);

e [lacmoprom HamuoHanabHOro mnpoekta «OOpa3oBanue» (yTB. mpesuauymom CoBeTa mpu
IIpesnnenre P® 1o crparern4eckoMy pa3BUTHIO M HAllMOHAIBHBIM IIPOEKTaM, IPOTOKOJI OT
24.12.2018 Ne 16);

e TocymapctBenHoii mporpammoii Poccuiickoit ®enepanuu «PaszButue obOpazoBanHus» (yTB.
[TocranoBnenuem IlpaBurenscrBa P® ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6
YTBEPKIACHUM  TOCyAapcTBeHHOW mporpammbl — Poccuiickoit  ®enepauun  «Pa3Butue
00pazoBaHUs»;

® ABTOPCKOW MPOTpaMMOil OCHOBHOTO 001ero oopasoBanus no ¢usuke i 7-9 kmaccoB (A. B.
[Téppimkun, H.B. ®unonosuy, E.M.I'ytHuK, M., «/Ipodar, 2015 r.);

e y4eOHBIM IJIAHOM U OCHOBHOM 0Opa3oBarenbHoi nporpammbl MBOY «Hauukunckas CLL,

e MeTonUYeCKUMU  pPEKOMEHJAIMSIMH [0  CO3JaHUI0 ¥ (QYHKIMOHHUPOBAHUIO B
0011e00pa3oBaTeIbHbIX OpPraHU3alUAX, PACHOJIOKEHHBIX B CEJIBCKOW MECTHOCTH U MajblX
ropojax, EHTPOB 00pa30BaHUsl €CTECTBEHHOHAYYHON M TEXHOJOTMYECKOW HampaBJICHHOCTEH
(«Touka pocra») (YTBepxkaeHbl pacnopsskeHueM MuHucrepcTBa mnpocselienus Poccuiickoit
Denepanuu ot 12 stuBaps 2021 1. Ne P-6).

Pabouas nmporpamma peanusyercs B yueOHukax A. B. Ilepsimknna «®usuka 7 kinace», «Pusuka 8
kimacey, «®Dusuka 9 kmacc» cucrtembl  «Beprtukams» I[leppimkun A, B., y4eOHuk s
o0mieo0pa3oBareIbHBIX YUeOHBIX 3aBeneHuit.M.: [lpoda, 2020

Mecto npeamera B perepaibHOM 0A3MCHOM y4eOHOM IIaHe.

Y4eOHbIi maH A7 MWKkl OTBOAUT 242 yaca A 0043aTeNbHOTO U3yueHUs! GU3UKHU Ha CTYIEHU
OCHOBHOTro obuiero oopazosanus. B rom uncine B VII, VIII knaccax no 70 yueOHBIX 4acoB U3 pacyera 2
y4eOHbIX uaca B Henento, B [X kmacce 102 yueOHbIX "aca (3 yaca B HEZIEIIO).

[Iporpamma ompenensieT coAepkaHue M CTPYKTypy y4eOHOro marepuala, MocjaeoBaTeIbHOCTh €ro
U3y4eHus, MyTH (OPMHUPOBAHMUS CUCTEMbl 3HAHUH, YMEHMH U CIIOCOOOB JAEATENbHOCTH, DPa3BUTHA,
BOCITIUTAHUSI U COITUAITN3AIIH YIAIIHXCS.

Coznanue nentpa «Touka pocTa» mpeanonaraeT pa3BUTHE 00pa3oBaTeIbHONM HHPPACTPYKTYpPbI
o011eo0pa3oBaTeabHON OpraHU3alii, B TOM YKCIIEe OCHAIlEHHE 00111e00pa30BaTeIbHON OpraHU3aluu:

1. obGopynoBanueM, cpeacTBaMH OOY4YeHMS M BOCHMTAaHUS IS H3ydyeHHs (B TOM 4YHCIeE
IKCIIEPUMEHTAIBHOTO) TIPEAMETOB, KypCOB, TUCIHHIUIMH (MOMIYyJIeH) eCTeCTBEHHOHAyJYHOU
HaNpaBIEHHOCTH TpPU  pealu3ali  OCHOBHBIX  00IIe00pa3oBaTelbHBIX  IMpPOrpaMM |
JIOTIOJTHUTEIIFHBIX 00I1e00pa30BaTeIbHBIX MPOTPAMM, B TOM YHCIIE JUIS PACIIUPEHUS COJCPKAHUS
yuebHoro npenmera «Duznkay;

2. o0OpydoBaHWEM, CpeIcTBaMH OOydYeHHss W BOCIHTAHHS Ui peaju3alii  MpOorpaMM
JIOTIOJTHUTEIBLHOT0 00pa30BaHNs €CTECTBEHHOHAYYHOH HAIPaBIECHHOCTEH;

3. KOMITBIOTEPHBIM U UHBIM 000PY/I0BaHHEM.

[TpopwmibHelii  KOMIIEKT ~ obopynoBaHus  oOecrieunBaeT  A(PQPEKTUBHOE  JIOCTHUIKECHUE

00pa30oBaTeNbHBIX  pE3yJbTATOB  OOYYAIOIIUMKCS IO  [pOorpaMMaM  €CTECTBEHHOHAYYHOMH
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HANpaBJICHHOCTH, BO3MOXKHOCTh YIIIyOJNEHHOTO HM3Y4YCHHS OTJENBHBIX NPEJAMETOB, B TOM YHCIE JUIS
dopmupoBaHus ~ M300pETATENBCKOrO0,  KPEaTUBHOIO,  KPUTMYECKOTO  MBILIUICHUS,  pa3BUTHUSA
(YHKIMOHATIBHON IPAMOTHOCTH y 00YUAIOMIMXCsI, B TOM YHCIJIE €CTECTBEHHOHAYYHON U MaTeMaTHUECKOM.

DKCIIEPUMEHT SIBJISICTCSI ICTOYHUKOM 3HAHUM M KPUTEPHEM MX UCTUHHOCTH B Hayke. KoHmemmws
COBPEMEHHOT0 00pa3oBaHMs MOAPA3yMEBAET, YTO B yU4E€OHOM JKCIEPHUMEHTE BEAYIIYIO POJb JOJDKEH
3aHSATh ~ CAMOCTOSITCJIBHBI  HMCCIIEIOBATEIIbCKUN  yYeHHUYECKHi  dkcriepuMeHT.  CoOBpeMeHHbIE
SKCHICPUMCHTAJIbHBIC UCCIICIOBAHUA I10 (1)1/131/11(6 YKC TPYAHO MMPEACTAaBUTH 663 HUCITIOJIB30BaHUA HE TOJIBKO
AQHAJIOTOBBIX, HO H [HM(POBBIX HM3MEPHUTEIbHBIX MpHOOpoB. B denepanbHOM TOCyIapCTBEHHOM
oOpa3zoBarensHOM crannapre (nainee — OI'OC) nponucano, YTO OJTHUM U3 YHUBEPCATHHBIX YIEOHBIX

nevcteuil (mamee — YY), npuoOpeTaeMpIX y4allUMHUCS, AOHKHO CTaTh YMEHHE IIPOBEICHUS
ONBITOB, TPOCTHIX JKCIEPUMEHTAIBHBIX HUCCJICJIOBAHHUM, TPSAMBIX M KOCBEHHBIX HW3MEPEHHHN ¢
UCTIOJIb30BaHUEM aHAIOTOBBIX M IU(PPOBBIX U3MEPHUTEIBHBIX IPUOOPOBY.

Y4eOHBI HKCIEPUMEHT 10 (U3HMKEe, MPOBOAUMBIA Ha TPAaJUIMOHHOM o0oOpynoBaHuHN (0e3
npUMEHeHHs LU(QPOBBIX JIA0OpaToOpuii), HE MOXKET B TIOJHOH Mepe OO0ecCleYnTh pEeIIeHHE BCeX
oOpa3oBaTeNnbHBIX 3aJa4 B coBpeMeHHOW 1mkone. Croxupmasics cuTyauus oOyclOBIeHa
CYUIECTBOBaHHUEM psiia MpoodIiem:

*  TpaJUMLIUOHHOE LIKOJbHOE 000PYI0BaHHE M3-3a OIPAHUYEHUS TEXHUYECKUX BO3MOXKHOCTEH HE
II03BOJIIET IPOBOAUTH MHOTHE KOJINYECTBEHHBIE UCCIIEI0OBAHUS;

®  JUIMTEIbHOCTb IpPOBEACHUS (U3MYECKUX HCCIEAOBAaHMM HE BCerjga COINacyercs cC
JUIUTEIBHOCTHIO YUEOHBIX 3aHATUH;

* BO3MOXHOCTb  IPOBEIACHMS  MHOTMX  (U3MYECKUX  MCCIENOBAaHUN  OTrPaHUYUBACTCS
TpeOOBaHUAMH TEXHUKH O€30IIaCHOCTH U JP.

[udppoBass naboparopus KapAUHAIBHBIM 00pa3oM H3MEHSET METOJUKY U  COJEp)KaHHE
AKCIIEPUMEHTAJIbHON JIEATENIbHOCTH W [OMOTAeT PEUIMTh BhILIENIEpeunciIeHHble podseMbl. [Iupokuii
CHEeKTp LU(POBBIX JAaTYUKOB MO3BOJSET YYallUMCS 3HAKOMHUTbCA C IapamMeTpamMu (U3NYECKOro
9KCIIEPUMEHTA HE TOJIBKO Ha KaYECTBEHHOM, HO U Ha KOJIMYECTBEHHOM ypoBHE. C momoiisio 1uppoBoit
7a00paTOpUK MOXKHO TMPOBOJUTH JTUTENBHBIA SKCHEPUMEHT Ja)Xke B OTCYTCTBMU 3KCIIEPUMEHTATOPA.
[Ipn sTOM H3MepsieMble AaHHBIE M PE3yJbTaTbl UX 0OpaOOTKH OTOOpa)KarOTCS HENOCPEACTBEHHO Ha
JKpaHe KOMIIbIOTEpA.

B mponecce ¢dopmMupoBaHHS SKCHEPUMEHTAJbHBIX YMEHUH MO (GU3UKE YyYalluics Y4HUTCS
IPEJICTaBISITh UHPOPMAILMIO 00 HCCIe0BaHNHU B YETHIPEX BUIAX:

* B BepOalbHOM: OIMCHIBATH JKCIEPHUMEHT, CO3JaBaTh CIIOBECHYIO MOJI€Ib SKCIEPUMEHTA,
(buKCUpoBaTh BHUMaHNUE Ha U3MEPSIEMBIX (PM3NUYECKUX BETMUYMHAX, TEPMUHOJIOTHH;

* B TaOJMYHOM: 3aMOJHATH TAOJIUIIBl JAHHBIX, JIKAIIUX B OCHOBE MOCTPOEHUs rpadukoB (pu
3TOM Yy yYallluXCsl BO3HUKAET MEPBUYHOE MPEJICTABICHUE O MaclITabax BEJINYMH);

* B rpaduUyecKkoM: CTPOUTH I'padUKH MO TAOIMYHBIM JAHHBIM, YTO MO3BOJSET MEPEHTH K BbI-
JBYDKEHUIO THIIOTE3 O XapaKTepe 3aBHCUMOCTU MEXIy (U3MUECKUMH BEIUYMHAMU (IIPU ITOM YUHUTENb
MOKAa3bIBAET MPEUMYIIECTBO B BU3yalIM3allMM 3aBUCUMOCTEH MEXKIy BEIH- YWHAMH, HarJsiJHOCTh U
MHOT'OMEPHOCTb);

* B AHAIUTHYECKOM (B BHUJE MaTEeMAaTUYECKUX YpPaBHEHMH): MPUBOAUTH MaTeMaTHYECKOE
OIMCaHKE B3aMMOCBS3H (PU3NUECKUX BEIUUMH, MaTEMAaTHYeCKOe 0000I1IeHNEe TOyUYEeHHBIX PEe3YyJIbTaTOB.

[Tepexox K KaxaoMy O3Tamy MpeACTaBIeHUS HMHGOPMAIMM 3aHUMAaET JIOCTATOYHO OOJbIION
IPOMEXYTOK BpeMeHU. be3ycinoBHO, B 7—9 kiaccax 3TOT mpolecc He0OX0AUM, HO B CTapIIUX Kiaccax
3TO BpeMsl MOKHO ObLIO OBl OTBECTH Ha pelieHue Oosiee BaKHBIX 3agad. B arom miaHe mudpoBble
7a0opaTopuy  TO3BOJIIIOT  CYIIECTBEHHO JKOHOMMUTH BpeMs, KOTOpPO€ MOXHO TIOTpaTHUTh Ha
(dbopMUpOBaHUE UCCIIEIOBATEIBCKUX YMEHUHN YUaIIUXCsl, BBIPAKAIOIIUXCS B CIEAYIOLIUX NEHCTBUAX:

*  ompeneneHue mpoodIemsl;
*  ITOCTAaHOBKA MCCIIEIOBATEIBCKON 3a1a4H;
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*  [UIAHUPOBAHUE PEIICHUS 3aJa4uH;

*  IIOCTPOCHUE MOJENEH;

*  BBIIBIKEHUE TUIIOTE3;

*  DKCHEPUMEHTAJIbHAS POBEPKA TUIIOTE3;

*  aHaJIU3 JAHHBIX SKCIIEPUMEHTOB WU HAOJIOCHHUIA;

*  ($opMyJIMPOBAHHE BHIBOJIOB.

[Tocneaare TOABl Y yJamuxcsi HAOIOIaeTCs HU3KAash MOTUBAIUS M3YUYEHHUS €CTECTBEHHOHAYYHBIX
JUCIUIUIMH UM, Kak CJeICTBUEe, MajJieHue KauecTBa oOpazoBanus. LludpoBoe yueOHoe oOopynoBaHUE
MO3BOJISICT yYaIlMMCS O3HAKOMHUTBCS C COBPEMEHHBIMH METOJAMH HCCICIOBAHUS, MPUMEHSEMBIMH B
HayKe, a YYUTeN0 — MPUMEHITh Ha IMPAKTHKE COBPEMEHHbIE Menarorudeckue Texnosnoruu. [loaromy
TJIABHOHM COCTABJISIIOIICH KOMITIEKTa « TOUKON pocTay SBISIOTCS U(POBBIE JIA00pATOPHH.

[Tpennaraemast mporpamma peanu3yercs ¢ IOMOIIbI0 y4eOHO-MeToAnYecKuX KOMIUIeKTOB (YMK).

YMK ny1s1 kak10r0 Kjacca BKJIIOYAET: YUeOHUK, 3a/JaYHUK, METOIMUYECKUE MaTepHaIbl JIJIsl YUUTEI,
CaMOCTOSITeNIbHbIE U KOHTPOJIbHBIE PaOOTHI.

[Mnanupyrorcss  cnemyrone  (GOpMBI  OpraHu3anudud  y4eOHOTO  mporecca:  (PpOHTAIBHBIC
KOJUIEKTUBHBIE; TPYMIOBLIe, paboTa B lape; WHIAUBUAYAIbHbIEC.

B npenogaBanuu npenmMeTa OyayT HCIOJIB30BATHCS CISAYIONMINE TEXHOJIOTHH U METOMBI: IMIHOCTHO-
OpUEHTUpPOBaHHOE OOydeHue; npobiemHoe oOyueHue; nuddepeHIUpOBaHHOE O00YyUYEHUE; TEXHOJIOTHH
00y4eHUs1 Ha OCHOBE PEIICHUS 3a/1a4; METO/Ibl MHIUBUIYAIBHOTO O0yUEHHUS.

OcoOeHHoOe 3HayeHHE B MpEnoJaBaHUU (U3MKU HMMEET UIKOJbHBIN (DU3HUECKUll SKCIEpUMEHT, B
KOTOPBIA BXOJAT JIEMOHCTPAI[MOHHBIM JKCIIEPUMEHT M CaMOCTOSITENIBHBIC Ja0OpPaTOpHBIE PaOOTHI
yYaIXCs.

Heabio udyvyenusi Gu3nKu B OCHOBHOM IIKOJIE SIBJISIETCS :

1) B HanmpaBJIeHUH JIMYHOCTHOTO Pa3BUTHSA

- BOCIHTAHHE TOTOBHOCTH OOYYAIOIIMXCS K CaMOPA3BHUTHIO W CaMOOOpa3oBaHUIO HAa OCHOBE
MOTHBAIIMH K O0YUYEHHIO U MIO3HAHUIO;

-opMHUpOBaHKE LIEHHOCTH 3JI0POBOTO M 0€30MacHOTO 00pasza KU3HU, MPaBUJ WHIUBUIYATHHOTO H
KOJUIEKTUBHOTO O€30MaCHOTO TIOBE/ICHUS B UYPE3BBIYANHBIX CUTYAIIHSX, YTPOKAIOIINX KUZHU U 3JOPOBBIO
JIOJIeH, TIpaBUJI MOBEICHUS Ha TPAHCIIOPTE U Ha JOPOTax.

-BOCMIUTaHUE YOEXKAEHHOCTH B BO3MOXXHOCTH TO3HaTh MPHUPONIY, HEOOXOAMMOCTH pPa3zyMHOIO
UCTIOJIb30BAHUsS JIOCTVDKCHUH HAYKH W TEXHOJOTHH JUIS JAJIBHEWUIIEro pa3BHTHS YEIOBEUYECKOTO
00111eCcTBA;

-pa3BUTHE YBAXKEHUS K TBOpPIAM HAyKHM W TEXHUKH, OTHOIICHHWS K (H3MKE Kak K DJIEMEHTY
o011eueI0BeYeCcKOil KyIbTYypHI;

2) B MeTanpeaMeTHOM HanpaBJIeHHH

OCBOCHHE 3HAHUH O MEXaHWYECKHX, TEIIOBBIX, JJIEKTPOMArHUTHBIX M KBAHTOBBIX SBICHHSX;
BEJIMUMHAX, XapaKTEPU3YIOIIUX ITH SBIEHUS; 3aKOHAX, KOTOPBIM OHH MOJYHHSIOTCS; METO/IaX HAYYHOTO
MO3HAHUS MPUPOJIBI U POPMUPOBAHUS HA ITOH OCHOBE MPEICTABICHUH O (PU3MUECKON KapTHHE MUPA,

OBJIaJICHUE YMEHHSIMH TPOBOAWTH HAOMIOAEHUS TPHUPOAHBIX SBJICHHUM, OMUCHIBAaTH W 0000IIATH
pe3yNbTaThl HAOJIOICHHUH, HCITOIB30BaTh IPOCTHIC U3MEPUTEIIbHBIC TPHOOPHI T H3YUSHUS (HU3HUSCKUX
SIBIICHUI; TIPEJICTABIISATH PE3yIbTaThl HAOTIOACHUI UM U3MEPEHUH B BUJIE TaOIHII, TPa(UKOB U BHISBIATH
Ha OSTOW OCHOBE SMITMPUYECKHE 3aBHCHMOCTH; IPUMEHSTH ITOJyYCHHBIC 3HAHUSA I OOBSICHCHHS
pa3HOOOpPa3HBIX MPHUPOAHBIX SIBICHUW M TPOIECCOB, MPUHIUIOB ACHCTBUS BAKHEUIIUX TEXHUYECKUX
YCTPOWCTB, JIsl pelIeHns (PU3NIECKUX 3a/1a4;

pa3BUTHE TIO3HABATEIbHBIX MHTEPECOB, NHTEIIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B MpoIecce
perieHnss (U3NYSCKUX 3a7ad W BBITOJHEHUS SKCIICPUMEHTAIBHBIX HCCIICIOBAaHUM; CIOCOOHOCTH K
CaMOCTOSITEILHOMY TMPUOOPETEHHIO HOBBIX 3HAHUN MO (U3UKE B COOTBETCTBUU C IKU3HEHHBIMH
NOTPEOHOCTSIMU U UHTEPECAMU;
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- HCIOJIb30BaThb  KOMIBIOTEPHBIE  TEXHOJOTHH JUIsE  pemieHus  MHOOPMAIMOHHBIX |
KOMMYHHMKAIIMOHHBIX y4YeOHBIX 3aJay, B TOM YHCIE: BBIUMCICHHE, HANHCAHHE IHCEM, COYMHEHHIH,
JIOKJIa/I0B, pedepaToB, CO3aHNE IPE3CHTAMN U JIp.;

JocTrxeHne 3TUX 1enei odecrneynBaeTcs pelieHueM CIeIy0MNX 3a/1a4:

* 3HAKOMCTBO YYAIIUXCSI ¢ METOJOM HAy4YHOTO IMO3HAHUS M METOJaMH HCCIICIOBAaHUS OOBEKTOB M
SABJICHUI MPUPOJIBL;

* TpUOOpETCHHE YYAIIUMUCS 3HAHUW O MEXaHWYECKUX, TEIUIOBBIX, JJICKTPOMATHUTHBIX U
KBaHTOBBIX SIBJICHUAX. PU3NUECKUX BEIMYMHAX, XaPAKTEPU3YIOIIUX ITH SIBICHUS;

* (opMHUpOBaHHE Yy YYaIIMXCS YMEHHH HAOIIOIaTh MPHUPOJHBIC SBICHUS W BBIIOJHATH OIBITHI,
naboparopHble pabOTbl M AKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C MCIOJIb30BAHUEM H3MEPHUTEIIbHBIX
npubopoB;

* OBJQJCHHE YYAIIUMHUCS TaKUMHU OONICHAYYHBIMU MOHSTUSIMH, KaK TPUPOJHOE SIBJICHUE,
OMIUPUYECKH YCTAHOBICHHBIM (akT, mpoOiema, TUIOTEe3a, TEOPETUYECKHI BBIBOJ, pE3yJIbTar
3KCHEPUMEHTAIBHON MTPOBEPKU;

* IOHMMAaHHUE yYaIIUMUCS OTJIMYMUA HAYYHBIX JAHHBIX OT HEMPOBEPEHHOW MH(MOpMAIUH, LIEHHOCTH
HAYKH JIJI51 YJIOBJIIETBOPEHHUS OBITOBBIX, IPOU3BOICTBEHHBIX U KYJIbTYPHBIX TOTPEOHOCTEH UeIoBeKa.

B pesynbraTe 0CBOGHUS MPEIMETHOTO COAEPIKAHUS MPENIaraeéMoro Kypca (pU3uKN y yqarmxcs
npenmnonaraercsa GOpMUPOBAHNUE YHUBEPCAIBHBIX YUEOHBIX AeHCTBUIA (TIO3HABATEIbHBIX, PETYIATUBHBIX,
KOMMYHUKATHUBHBIX) TO3BOJIIOMIMX JOCTUTAaTh MPEIMETHBIX, METANpPEeIMETHbIX ¥ JIMYHOCTHBIX
pe3yIbTaTOB.

[To3HaBarenbHBIC: B MpeiaraeMoM Kypce (HU3MKHM — W3ydaeMble OIpENeNIeHUs] W TpaBHiia
CTaHOBSITCA OCHOBOH (popMHpOBaHUS yMEHHUIl BBIACIATh MPU3HAKU U CBOMCTBA 00BEKTOB. B mporiecce
BBIUMCIICHUM, W3MEPECHUN, OOBSICHEHWH (DU3MYECKHX SIBJICHUH, IMOWCKA PEIICHHUS 3a7ad Yy YYCHHKOB

dopmupyroTcs U DPa3BUBAIOTCA OCHOBHBIE MBICIUTEIbHBIE ONEpauuu (aHaiau3a, CHHTE3a,
KJaccu(uKaluy, CpaBHEHUS, aHAIOTMM M T.JI.), YMEHHS pa3Iu4aTh  pa3HOOOpasHbIC SBICHUS,
00OCHOBBIBAaTh d3Talbl pPEIICHUS YYEOHOH 3ama4y,  NPOU3BOAWUTH  aHAIM3 M TpeoOpa3oBaHUE

UH(OPMALIMH, UCTONb3Ys NMPH PELICHUH CaMbIX Pa3HbIX (U3MUECKUX 3aj]ay MPOCTEHIINe MpeAMETHBIE,
3HAaKOBbIE, IpaduuecKrue MOJEIH, TaOIUIIbl, TUarpaMMBbl, CTPOsI U MPEoOPa30BbIBas UX B COOTBETCTBUU C
cojepkaHueM 3agaHus). Pemas 3agaum, paccMaTpuBaeMble B JIAaHHOM Kypce, MOXKHO BBICTPOUTh
UHAMBHUAYaIbHbIE IyTH pPAa0OTHl € (U3NYECKUM COAEpKAHMEM, TpEeOyIolue pa3IudyHOIrO YpPOBHS
JIOTUYECKOT'O MBIIUICHHUS.

PerynstuBHble: pu3nyeckoe copepkaHue MO3BOJISIET pa3BUBaTh U 3Ty TpyIiy yMeHuil. B npouecce
paboThl peOEHOK YUMTCS CAaMOCTOSITENIBHO ONPEAENisATh Ledb CBOCH NEesATeTbHOCTH, IUIAHUPOBAaTh €€,
CaMOCTOSITENIbHO JIBUTAThCS MO 33JaHHOMY IUJIaHy, OIIEHMBaTb M KOPPEKTHUPOBATh IOJYyYEHHBIN
pe3yJIbTar.

KomMMmyHMKaTHBHBIE: B Mpoliecce M3ydeHus (U3MKH OCYLIECTBIISETCS 3HAKOMCTBO C (PU3NYECKUM
A3BIKOM, (DOPMHUPYIOTCSI PEUEBbIE YMEHHs: JI€TH Y4YaTcsl BBICKA3bIBaTh CYXKACHUS C HCIOJIb30BAHHUEM
du3NYECKUX TEPMUHOB U MOHATHH, (OPMYJIUPOBATH BOIPOCHI M OTBETHI B XOJI€ BBIIOJHEHUS 3a/laHus,
JI0Ka3aTeIbCTBa BEPHOCTH WJIM HEBEPHOCTH BBIIOJIHEHHOTO JAEWUCTBHS, OOOCHOBBIBAIOT ATAIlbl PEIICHUS
y4eOHOM 3a/1auu.

PaboTast B COOTBETCTBUM C MHCTPYKIUAMHM K 33/1aHUSAM y4eOHMKa, I€TH ydaTcs paboTaTh B Mapax.
YMeHue pocturarb pesyjbTaTa, MCIONb3Yys OOIIME HMHTEIUIEKTyalbHblE YCHIMS M IpPaKTHYECKHe
JENCTBUS, SIBIAETCSA BaXXHEHIIMM YMEHUEM JUIsl COBPEMEHHOT'O YEIOBEKA.

[TpuoputeTHbie GOpMBI M METO/BI PaOOTHI C YUALTUMUCS

[TocTtpoeHne y4eOHOTO COAep)KaHUS Kypca OCYIIECTBISETCS IMOCIEIOBAaTEIbHO OT OOIEro K
YaCTHOMY C y4€TOM peaiu3alii BHYTPUIPEIMETHBIX U METalpeIMEeTHBIX CBsi3el. B OCHOBY MOJ0XKEHO
B3aMMOJEMCTBHE HAy4YHOTO M MCTOPHYECKOIO IOJIXOJOB K H3YYEHHIO IPUPOJBl C AKIEHTOM Ha
KOMIUIEKCHBIN B3IJISAJ HAa U3y4aeMoe SIBIICHHUE U TOUKY 3pEHUS JPYTUX TUCIUIUINH U3YYarolIUX MPUPOIY
(xumust, Ouonorus u T.11.). st GopMUpOBaHMS Y yHaIIUXCsl OCHOB HAYYHOI'O MUPOBO33PEHUs, Pa3BUTHS
MHTEJJIEKTYyalIbHBIX CIOCOOHOCTEM M TO3HaBaTeNbHBIX HMHTEPECOB B IpoOIEcce H3YUYEHHUS (U3UKU

4



OU3NKA

TOUKA !'POCTA

OCHOBHOE€ BHMMAaHME YAENAETCS 3HAKOMCTBY YYAlllUXCS C METOAAMM HAy4YHOI'O INO3HAHUS IPUPOJBL,
IIOCTaHOBKE IIp00JIeM, TpeOYIOIUX OT yYaIlUXCsl CaMOCTOATENbHOM EATEIbHOCTH 10 UX Pa3pelIECHUIO.
Conmepxanue Kypca HampaBlIeHO Ha (OPMHPOBAHUE YHUBEPCAJIBHBIX  Y4YEOHBIX  JICHCTBHUH,
o0ecrneuynBaroIuX pa3BUTHE [103HABATEIbHBIX U KOMMYHHKATHBHBIX KadecTB JIMYHOCTH. O0ydarouuecs
BKJIIOUYAIOTCSl B IPOEKTHYIO U MCCIIEA0BATENb- CKYIO JIEATEIbHOCTh, OCHOBY KOTOPOM COCTaBIISIIOT TaKHUE
yueOHble IEeHCTBUS, KaK YMEHHE BUAETh NIPO0JIEMBbI, CTABUTh BOMPOCHI, KIacCUPULMPOBATh, HAOIIOATh,
IPOBOJUTH JKCIIEPUMEHT, AEJaTh BBIBOJABI, OOBACHATH, JOKA3bIBaTh, 3aLIUIIATh CBOU HJECH, J1aBaTh
ONpeNieNIeHus] MOHATUH, CTPYKTypupoBaTb Mare- puUal M JAp. Yualiuecs BKIIOYAIOTCA B
KOMMYHHMKATUBHYIO Y4eOHYIO J€ATEIbHOCTh, TJE NMpeoliafaloT Takue € BUAbl, KAK YMEHHE IIOJIHO U
TOYHO BBIPAXKaTh CBOU MBICJIH, apPT'yMEHTHPOBATh CBOIO TOUKY 3pEHMsI, paboTaTh B IPYIIIE, IPEICTABIATh
¥ coo01maTh MHYOPMAINIO B YCTHOM U MUCbMEHHOH (opMe, BCTyNaTh B JHAJIOT U T. 1.

@DopMBbI 1eATETBHOCTH: UHAUBHyalIbHAsL U TPYIIIIOBas, B Iapax.

OcHoBHBIE (HOPMBI 1 METOJIBI Kypca: JIabOpaTOpHBIE U MpaKTUYecKre paboThl, paboTta ¢ MHTEepHET-
pecypcamu, SKCIIEpUMEHT, paboTa ¢ yueOHO! TuTepaTypoi, 3auéT.

OO6pa3zoBaTenbHble TEXHOJIOTHU: TexHoJorus npoektoB, UKT, mpobiemMHoro o0yueHus, 37€MEHTHI
Pa3sHOYpPOBHEBOI0 00yueHHs, 30pOBbecOEpEraoiue TeXHOJOTHH, CUCTEMHO-/IESTEIbHOCTHBIN MOIXO0,
TEXHOJIOTUH (POPMHUPYIOIIETO OLIEHUBAHHMS.

IpuopureTHsie BUABI M (POPMbI KOHTPOJIS

Bunbl KOHTpods: B COOTBETCTBUM ¢ TpeOoBaHusMu CTaHIapra OCYLIECTBISETCS: TEKyILUH
KOHTpOJb ( B MHChMEHHOH u ycTHOW ¢opme. B ¢dopme camocrosiTenpHBIX pPabOT, TECTOB,
MaTeMaTHYeCKUX JUKTAaHTOB). TeMaTHueckuil KOHTPOJb: BBIOMPAIOTCS KIIIOYEBBIE BOIIPOCH IPOTrPaMMBI
U 1mo HUM pgaercs tecT Ha 10-15 MuH; a Tak ke KOHTpOJbHas pabora mo Teme. [IpoMexyTOdHBII
KOHTPOJIb- BBICTABIISIFOTCS OLIEHKH 32 YETBEPTh U 3a rojl. B KoHIle yueOHOro roja- UTOroBast KOHTPOJIbHAs
pabora.

@DOpMBI KOHTPOJIS: IKCIPECC-KOHTPOIb, (POHTAIBHBIN ONPOC, HHIUBUAYAIBHBIA OMPOC, YCTHBHIC U
NUCbMEHHBIE DPAa0OTHl (TECTUPOBaHME), J1IAOOpaTOpHbIE pPAOOTHI, TBOpPYECKHE PAOOTHI, MPOEKTHI,
CaMOOIIEHKa, CaMOKOHTpOJIb, coOecemoBaHue MO Teme, pabora mo JIM, KpaTkas caMoOCTOSTeIbHas
paborta, popmupyrolee OlleHUBaHHE.

IInanupyemble pe3y/jbTaTbl 0OCBOCHHS YueOHOro npeamera «Duznka.
JIM4HOCTHBIMU pe3yabTaTaMM 00y4yeHus ¢pusuke B 7-9 knaccax SBISIOTCS:

® pa3BUTHE T[I03HABATEJIbHBIX HWHTEPECOB, WHTEIUIEKTYaJIbHBIX W TBOPUYECKUX CIIOCOOHOCTEH
yualuxcs;

e YOEXIEHHOCTb B BO3MOXKHOCTM TIIO3HAHWS HPUPOABI, B HEOOXOJUMOCTH Pa3yMHOTO
WCIOJIb30BAaHUS JOCTHKEHUN HAYKH U TEXHOJOTUH AJIs JAJIbHEHUIIEro pa3BUTHS YEIOBEUECKOTO
o01iecTBa, yBa)KCHME K TBOPLIAM HAyKH M TEXHUKH, OTHOILEHHE K (HU3UKE KaK D3JIEMEHTY
0011e4eI0BEYECKOM KYJIbTYPHI;

® CaMOCTOSITENIbHOCTh B MPUOOPETEHUN HOBBIX 3HAHUI U MPAKTUUYECKUX YMEHUI;

® TOTOBHOCTh K BBIOOpPY JKMU3HEHHOTO IyTH B COOTBETCTBHH C COOCTBEHHBIMH HHTEpecamMHu u
BO3MOXHOCTSIMU;

e MOTHBalMsg  0Opa30BaTeNbHOW  JEATENBHOCTM  IIKOJBHUKOB HAa  OCHOBE  JIMYHOCTHO
OpPUEHTUPOBAHHOTO MOAX0/1a;

e (opMHUpOBaHHME LEHHOCTHBIX OTHOIIEHMH Ipyr K Jpyry, YUYUTENl0, aBTOpaM OTKPBITHH H
n300peTeHuil, pe3yabTataM 00y4yeHusl.

MertanpeamMeTHbIMHU pe3yJbTaTaMu 00y4deHUs pU3uKe B 7-9 Kaccax SIBISIFOTCS:



TOUKA \!Pocm

OU3NKA

OBJIaJICHNE HABBIKAMU CAMOCTOSTEILHOIO MPHOOPETCHHS HOBBIX 3HAHWI, OpraHU3aluu Y4eOHOH
JEATSIILHOCTH, TOCTAHOBKH 1IeJICH, IUIAHMPOBaHKS, CAMOKOHTPOJISI U OLICHKU PE3YJIbTATOB CBOCH
IEATeNIbHOCTH, YMEHUSMH NPEABUICTh BOZMOXKHBIE PE3YJIbTaThl CBOMX JACHCTBUI;

NOHUMAHUE DPA3IUYUi MEXIy HCXOAHBIMH (akTaMd M TUIOTE3aMH ISl HMX OOBSICHEHHS,
TCOPCTUUCCKMUMU MOACIIIMU U pCaIbHBIMU O6’beKTaMI/I, OBJIAICHUC YHUBCPCAJIbHBIMHA y‘-Ie6HBIMI/I
JCUCTBUAMH Ha MPHUMEPAX T'MIIOTE3 JJIS OOBSICHEHHS W3BECTHBIX (DAKTOB M SKCICPUMEHTAIBHOM
NPOBEPKU BBIJBUTACMbIX THIIOTE3, pa3pabOTKH TEOPETHYECKUX MOEICH MPOIECCOB WU
SIBJICHHI;

¢dopMupoBaHHE YMEHHMH BOCHPHUHHMMATh, IepepadaTbiBaTh W NPEABSIBIATH HH(POPMALMIO B
CIIOBECHOM, O0Opa3HOH, CHUMBOJIMYECKOW (opMmax, aHaIM3UPOBaTb U  IepepadaThIBaTh
MOJTY4YEHHYI0 MH(OpPMANUIO B COOTBETCTBUHU C IOCTABJICHHBIMH 3aJauaMH, BBIICISATH OCHOBHOE
COACPIKAHUC INPOUYUTAHHOTO TCKCTA, HAXOAUTL B HCM OTBCTHI HA IMOCTABJICHHBIC BOIPOCHI U
U3J1arath ero;

NpUOOpPETeHHE OIBITa CaMOCTOSTEIBHOTO TIOMCKA, aHaiuu3a MU oTOopa uH(opMamuu C
HCIIOJIB30BAHHUEM PA3JIMYHBIX HWCTOYHUKOB MW HOBBIX I/IH(bOpMaIII/IOHHI)IX TEXHOJIOTHH JIIsL
pelLIeHus T03HABATEbHBIX 33/1a4;

pa3BUTHE MOHOJOTMYECKOM M IHAJIOTHYECKOW peud, YMEHHS BBIPAXATh CBOM MBICIH U
CIIOCOOHOCTH BBICIYIIMBaTh COOCCEJHHKA, MOHMMAaTh €r0 TOYKY 3PCHUS, MPHU3HABATh IPABO
APYTOro 4eloBeKa Ha HHOE MHEHUE;

OCBOGHHE IPHEMOB [CHCTBHA B HECTAHAAPTHBIX CHUTYAIMsIX, OBJIAJCHUE SBPHCTHYCCKUMHU
METOJIaMH PeIICHHs TpolIiem;

¢dopMupoBaHue yMeHHH pa0OTaTh B TPyMIE C BBINIOJHEHHEM PAa3JIMYHBIX COLMAIBHBIX POJIEH,
MNPpCACTABIATE U OTCTAMBATh CBOU B3IJIAAbLI U Y6C)KIIGHI/I$I, BECTU AUCKYCCHIO.

PerynasTusBusie YY ]|
OO0yuaronuiicss MOIYyYUT BO3MOXKHOCTD ISl YOPMUPOBAHHS CIIETYIOMUX PEryIsATUBHBIX Y'Y 1.

1.

YMeHne caMOCTOATENbHO ONPENeNaTh eI 00y4YeHus, CTaBUTh U (POPMYJIMPOBATh HOBbIE 331a4M
B yuéOe U T103HABATEIbHOW JESITENbHOCTH, pa3BUBaThb MOTHBBI U HHTEPECHl CBOEH I0-
3HABATEJIbHOMN NEATEIBHOCTH.

OO0y4arIIHIiCs CMOXKET:

aAHAIM3UPOBATH CYIIECTBYIOIINE U IJIAHUPOBATH OyyIne 00pa3oBaTelIbHbIC PE3YJIbTATHI;
UIEHTU(DUIIMPOBATH COOCTBEHHBIE MPOOJIEMBI U OTIPECIISThH TTIAaBHYIO MPOOIIEMY;

BBIJIBUTATh BEPCUU PEIICHHS TPOOIeMbl, (HOPMYIUPOBATH TUIIOTE3bI, MPEIBOCXUINATH KOHEUHBIN
pe3yibTarT;

CTaBUTh 1eb JCSITENbHOCTH Ha OCHOBE ONPENCNEHHON MpoOJeMbl U  CYIIECTBYIOIINX
BO3MOXKHOCTEI;

dhopmynupoBaTh yueOHBIE 334U KaK MIard JOCTHKEHUS TTOCTABICHHON 1IEeU JACSITEIIbHOCTH;
00OCHOBBIBaTh 1I€JIEBbIE€ OPUEHTHPHI W TMPUOPUTETHI CCHUIKAMH Ha IIEHHOCTH, YKa3blBas U
000CHOBBIBasI JIOTUYECKYIO MOCEA0BATEILHOCTD I1aroB.

YMeHHne caMOCTOSITeNIbHO MUIAHUPOBATh MYTH JOCTUXKEHHUS LIeJIeH, B TOM YUCJE aJbTEpHATUBHEIE,
OCO3HAHHO BBIOMpPATh HamOoJee dPhEeKTUBHBIE CIOCOOBI PENICHHS YYEOHBIX W IMO3HABATEIHHBIX
3a/1au.

OO0yJaromHIiCs CMOXKET:

ompenesaTh HeoOXxomumoe(bie) IeHCTBUE(s) B COOTBETCTBHM C Y4YeOHOW M TO3HABaTEIbHOM
3aJauaMi U COCTaBJIAThH AJITOPUTM €ro(MX) BBITOJTHEHMS,

00OCHOBBIBaTh U OCYIIECTBIISATH BBIOOP Hambosiee 3(h(eKTUBHBIX CIOCOOOB pelIeHusl Y4eOHbIX U
MI03HABATENBHBIX 3a/1aY;

OTIPENIeNIATh/HAX0/IUTh, B TOM YHCJE W3 MPEUIOKEHHBIX BapUAHTOB, YCIIOBHSI JUIS BBITIOJHEHUS
y4eOHOI 1 TO3HaBaTeNbHOM 3a/1a4;



OU3NKA

TOUKA \!Pocm

BBICTpPAMBaTh XU3HCHHBIC TIJIaHBI Ha KPATKOCPOYHOE Oyayliee (3asBIATH IICJICBbIC OPUEHTHPHI,
CTaBUTH aJICKBATHBIC UM 3a/I1a4 U MpeJyIaraTh JCHCTBUS, yKa3bIiBas U 0OOCHOBBIBAS JIOTUYECKYIO
MOCJIEIOBATEILHOCTh I11aroB);

BBIOMPATh M3 TMPEIIOKCHHBIX BAapHAHTOB W CaMOCTOSTEIIBHO HCKaTh CPEICTBA/pecypchl It
peIIeHuUs 3a]a49H/ TOCTHKEHUS TSI,

COCTaBJIATH TUIAH PELICHUS MPOOJIEeMBbI (BBIMIOTHEHUS IPOCKTA, TPOBEICHUS HCCIICIOBAHN);
OTIPECIIATh MOTCHIIMAIBHBIC 3aTPYAHCHUS MPU PEIICHUU y4eOHOW W MO3HABATEIILHOMN 3a/laud |
HaxOJIUTh CPEACTBA JJI UX YCTPAHCHHUS;

OMHCBHIBAaTh CBOM ONBIT, OGOPMIIAS €ro Jyisl Tepeladd IPYyTUM JIOJsSIM B BHJIE TEXHOJOTHH
PEIICHUS TPAKTUYECKUX 3a]1a4 ONPEACIIEHHOTO Kilacca,

IJIAHUPOBATh M KOPPEKTHPOBATH CBOIO MHAMBUAYATBHYIO 00pa30BaTEIIbHYIO TPACKTOPHUIO.
YMeHHne COOTHOCUTH CBOU JICUCTBUS C IUIAHUPYEMBIMH PE3yJIbTaTaAMH, OCYLIECTBISATH KOHTPOIb
CBOEH JIEATEIbHOCTH B TPOLIECCE JOCTHIKEHUS PE3yJIbTaTa, ONMPEIEisaTh CIIOCOOBI JCHCTBUN B
pamMKax MpeI0KCHHBIX YCIOBUH U TPeOOBaHMIA, KOPPEKTUPOBATH CBOU JACUCTBUS B COOTBETCTBHUH
C UBMEHSIOLIEHCS CUTyauen.

OO0y4aroIMIiCs CMOXKET:

4.

OIIpEeEIIATh COBMECTHO C IEJAaroroM M CBEPCTHUKAMU KPUTEPUH IJIAHUPYEMBIX PE3YJIbTATOB U
KPUTEPHHU OLIEHKU CBOEH y4eOHOM AeATeIbHOCTH;

CHUCTEMaTU3UpoBaTh (B TOM 4HCJIE€ BBIOMpaTb NPUOPUTETHBIC) KPUTEPUU IUIAHUPYEMbIX
Pe3y/bTaTOB U OLEHKU CBOEH EATEIbHOCTH;

oTOMpaTh MHCTPYMEHTHI Ul OLEHHBAHUS CBOCH AEATEIBHOCTH, OCYIIECTBIATH CAMOKOHTPOJIb
CBOEH /IeATEIbHOCTU B paMKax IPEUI0KEHHBIX YCIOBUM U TpEOOBaHMIA;

OLICHUBATH CBOIO JEATEIbHOCTb, apryMEHTHUPYs IPUYMHBI JOCTHKEHUS WM OTCYTCTBHUS
IUIAHUPYEMOTI'O PE3yJIbTaTa;

HaXOJUTh JOCTATOYHBbIE CPEICTBA JUISl BBIIOJHEHUS YYEOHBIX ACHCTBUA B HM3MEHSIOLICICS
CUTYyallMM W/WIIK MPU OTCYTCTBUHU IUIAHUPYEMOTO pe3yJIbTaTa;

paboTas o cBoeMy IUIaHy, BHOCUTh KOPPEKTUBBI B TEKYIYIO JIEATEILHOCTh HA OCHOBE aHaJIM3a
U3MEHEHUH CUTYyalluy AJIS TOJIy4YEHUS 3alJIaHMPOBAHHBIX XapaKTePUCTUK MPOLyKTa/pe3yibTara;
YCTaHABJIMBATh CBA3b MEXKY MOJIYYEHHBIMU XapaKTEPUCTHKAMM MPOAYKTA U XapaKTEPUCTUKAMHU
mpouecca JAEITEIbHOCTH M 10  3aBEpLIEHUM JESITENbHOCTH MpeiiaraTb HM3MEHe- Hue
XapaKTEpUCTHUK IPOLECCA ISl TOTYYEHHs] YIIyUIIEHHBIX XapaKTEPUCTUK IIPOIYKTa;

CBEpATH CBOM JICHCTBHS C 1IEIBIO U ITPH HEOOXOAUMOCTH HCIIPABIIATH OIMIMOKU CAMOCTOSITEIBHO.
YMeHue olleHuBaTh NPaBUIILHOCTD BBIIIOJIHEHUS Y4eOHOM 3a7aun, COOCTBEHHbIE BO3MOKHOCTH €€
peILIeHusI.

OO0y4aromHiiCs CMOXKET:

OTIpeEIATh KPUTEPUHU NPABUIBHOCTH (KOPPEKTHOCTH) BBIIIOJIHEHUS YyUeOHOMN 3a1auu;
AHAJIIM3UPOBATh U 000CHOBLIBATh MNPUMECHCHUC COOTBETCTBYIOLICTO MWHCTPYMCHTApUd A
BBITOJIHEHUS yUeOHOMH 3a/1auu;

CBOOO/THO MOJIb30BaThCs BEIPAOOTAHHBIMU KPUTEPUSAMH OLICHKH U CAMOOIICHKH, UCXO/s U3 LIEIH U
UMEIOLINXCS CPEJICTB, pa3yinyas pe3yibTaT U CoCcOoObI 1eHCTBUI;

OIICHUBATh MMPOAYKT cBoOEit JACATCIIbHOCTH I10 3alaHHBIM HA/WIIH CaMOCTOSTEIHHO OHpC}IGJ’IéHHBIM
KPUTCPUAM B COOTBECTCTBHU C LCIIBIO JCATCIbHOCTH;

000CHOBBIBATh JOCTHXKUMOCThL IIE€JIH BI)I6paHHI)IM CIIOCOOOM Ha OCHOBE OII€EHKH CBOHUX
BHYTPEHHUX PECYPCOB U JOCTYIIHBIX BHEIIHUX PECYPCOB;

(uKCUpPOBaTh U aHATU3UPOBATH JUHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.
BiianeHne ocCHOBaMM CaMOKOHTpPOJIS, CAMOOLEHKH, NPHHATHS PpENIEHUH W OCYLIECTBICHUS
OCO3HAHHOT'0 BHIOOPA B yueOHOI U MO3HABATEIbHOMN /€A TEIbHOCTH.

OO0yJaroIIHICsS CMOXKET:



OU3NKA

TOUKA \!Pocm

HaOJII0AaTh M aHAIM3UPOBaTh COOCTBEHHYIO YUYeOHYI0 M II03HABATENbHYIO JESITEIbHOCTh U
JeSITeIbHOCTD APYTUX 00yJaromuxcs B Mpoliecce B3auMOIIPOBEPKH;

COOTHOCHTh pEaJbHbIE M IUIAHUPYEMBIC pe3yJIbTaThl HHIUBUAYAIbHOW 00pa30BaTebHON
NEeSITebHOCTH U JI€1aTh BbIBOJIBI,

IIPUHUMATh PELICHUE B yUeOHOW CUTyallMd U HECTH 3a HErO OTBETCTBEHHOCTD;

CaMOCTOSITEJIHO ONPEAEATh INPUYMHBI CBOEr0 ycliexa WM Heyclexa U HaXOJIUTh CIOCOOBI
BBIXOJIa U3 CUTYAIlUN HEYCIIeXa;

PETPOCIIEKTUBHO OIpPENEeNATh, KaKue JIEHCTBHSA MO PEIICHUIO Y4eOHOW 3ajaud WU IapaMmeTpbl
ATHUX JIEHCTBUI PUBEIHN K TOTYUCHUIO UMEIOILETOCs MPOAYKTa yueOHOH AeATeIbHOCTH;
J€MOHCTPHPOBATH MPUEMBI PETYIISIUH TICHXO(PHU3HOTOTHYECKIX/IMOIIUOHAIBHBIX COCTOSIHUNA JIJIst
nocTkeHus: ddekra ycnmokoeHus (yCTpaHEHHs] SMOIMOHAIBHOW HampspKEHHOCTH), 3ddexTa
BOCCTaHOBJICHUA (0CHa0NeHUsT MPOSBICHUN yTOMJeHHA), 3(dexra akTuBU3auM (ITOBBIIICHUS
HCUXO(U3HOIOTUYECKON PEaKTUBHOCTH).

IToznaBarenbHbIe Y'Y ][
OOy4arouuiics HOTYYUT BO3MOXKHOCTB [T (HOPMUPOBAHHS CIEAYIOUINX TTO3HAaBaTeNbHBIX Y Y /1.

1. VYMmenue ompenensaTh IMOHSATUS, CO3JaBaTh  OOOOIICHMS, YCTAaHABIWBATh  AHAJOTHH,

KHaCCH(bHHHpOBaTB, CaMOCTOATCIIBHO BLI6I/IpaTB OCHOBAHHA W KPHUTCPHUH JIA KJIaCCI/I(i)I/IKaLII/II/I,
YCTaHaBJIMBATb MPUYUHHO-CJIICACTBCHHBIC CBs3H, CTPpOUTH JOTHUYCCKOC PaCCyXKIACHUC,
YMO3aKJIHUCHUC (I/IHIIYKTI/IBHOG, ACAYKTHUBHOC, 110 aHaJ'IOI‘I/II/I) 1 OCJIaTh BBIBOBI.

OO0y4aroIMIiCs CMOXKET:

noAOUpaTh CJIOBa, COMOMYMHEHHBIE KIIIOYEBOMY CJIOBY, ONPEACISIONIME €ro IMPU3HAKU U
CBOMCTBAQ;

BBICTPAnBaTh JIOTHUECKYIO LIEMOYKY, COCTOSIIYI0 M3 KIIOYEBOTO CIOBA U COMOJYMHEHHBIX €My
CJIOB;

BBIJICJISITH OOIIMI MPU3HAK JABYX WM HECKOJBKUX IMPEAMETOB WM SIBICHUM U OOBSACHATH UX
CXOZCTBO;

OOBEMHSATh TPEAMETHl U SIBICHHUS B TPYNNBl MO OMNpPENENEHHBIM MpHU3HAKaM, CpPaBHUBATh,
KJaccuuIupoBarh 1 000011aTh (DaKThI U SBJICHUS,

BBIIETISITh SIBJICHHUE U3 OOILEro psijia APYTUX SIBICHUM;

OmpeNesaTh O00CTOSATENbCTBA, KOTOpPHIE MPEAIIECTBOBAIN BO3HHUKHOBEHUIO CBSI3M  MEXIY
SBJICHUSIMU, W3 ITHUX OOCTOSITENHCTB BBIJCISTH OMPENETSAIONINE, CIIOCOOHBIE OBITH MPUUMHOM
JTAHHOTO SIBJICHUSI, BBISBIIATH IPUYUHBI U CIEACTBUS SBJICHUI;

CTPOUTH PacCyKJeHHE OT OOIIUX 3aKOHOMEPHOCTEH K YACTHBIM SIBICHHUSAM U OT YaCTHBIX SBICHUN
K 00IIIMM 3aKOHOMEPHOCTSIM;

CTPOUTDH PACCyXJICHHE Ha OCHOBE CPABHEHHS MPEIMETOB M SIBICHUM, BBIACISAS MPHU TOM OOIIHE
MIPU3HAKY;

W3JIaraTh MOMy4YeHHYIO HHPOPMAIUIO, HHTEPIPETUPYS e€ B KOHTEKCTE pelIaeMoil 3a1auu;
CaMOCTOSITENIFHO YKa3blBaTh Ha WH(OpMaNHIo, HYXKIAIOUIYIOCS B TMPOBEpPKe, MpejaraTh |
MPUMEHSITH CIIOCOO MPOBEPKH IOCTOBEPHOCTU MHPOPMAIINH;

BepOANM30BaTh YMOIIMOHAIBHOE BIIEUATICHUE, OKa3aHHOE Ha HETO NCTOYHUKOM;

OOBSCHSTH SIBIICHUS, TPOIECCHI, CBSI3M M OTHOIIEHWS, BBIABIISIEMBbIE B XOJI€ MO3HABATEIHHOU H
WCCJIEIOBATENIbCKOM  IEITENIbHOCTH  (MMPUBOAWTH  OOBSICHEHHE C HW3MEHEHHEM  (HOPMBI
MPEJICTaBICHUS, OOBSICHATD, ACTATU3UPYS WIH 0000111as1; 00BACHATH C 3JaHHOM TOUKHU 3PEHHUS );
BBISIBJISITH M HA3blBaTh MPUYHHBI COOBITHS, SIBICHUS, B TOM 4YHCIE BO3MOXKHBIE/HauOOJee
BEPOSITHBIC TPUYUHBI, BO3MOXHBIC TIIOCJIEACTBUS 3aJaHHON TMPUYUHBI, CAMOCTOSITEIHHO
OCYILECTBJISI1 MPUUMHHO-CIIEACTBEHHBIN aHaIIN3;
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2.

TOUKA \!Pocm

OU3NKA

JleJ1aTh BBIBOJ HAa OCHOBE KPUTHUYECKOIO aHAIM3a pa3sHbIX TOYEK 3PEHUs, ITOATBEPKIAATH BBIBOJ
COOCTBEHHOM apryMeHTaIMel WM CaMOCTOSITEILHO MOTYYEHHBIMU JaHHBIMU.

YMeHue co3naBarh, IPUMEHATh U IPEOOPa3OBbIBATh 3HAKM M CHMBOJIBI, MOJEIN U CXEMBbI NI
pelieHus: yueOHBIX U MO3HABATENIbHBIX 3a/a4.

OO0yJaroIIHICsS CMOXKET:

3.

0003HaYaTh CAMBOJIOM M 3HAKOM TPEJMET /WM SBIICHHE;

OIPENENIATh JIOTUYECKUE CBS3M MEKAY IMpEIMETaMH W/WIU SIBICHHSAMH, 0003HAuaTh JaHHBIC
JIOTHYECKHE CBS3H C TIOMOIIBIO 3HAKOB B CXEME;

co3/1aBaTh a0CTPAKTHBIN UM peabHBIN 00pa3 mpeaMeTa U/ Uik SBICHHS;

CTPOUTH MOJICIIb/CXEMY Ha OCHOBE YCJIOBUM 33J]a4M U/UJH CIIOc00a e€ peIieHus;

co3laBaTh BepOallbHBIC, BEHICCTBEHHBbIE W HMHMOPMAIMOHHBIE MOJICIM C  BBIIACICHHEM
CYUIECTBEHHBIX XapaKTEPUCTUK OOBEKTa [UIs ONpeAeleHus crocoba pelieHus 3aJadd B
COOTBETCTBUU C CUTYaIHEH;

npeoOpa3oBbIBATh MOJICIU C LENbI0 BBISBICHHUS OOIIMX 3aKOHOB, ONPEACISIIOIINX JIaHHYHO
MPEAMETHYIO 00JIaCTh;

MEPEBOJIUTh CIOXKHYIO IO COCTaBy (MHOTOACIEKTHYIO) WHGpOpPMaNUI0 U3 TpadUIecKoro WM
(dopMaTM30BaHHOTO (CUMBOJIBHOTO) MTPECTABICHHS B TEKCTOBOE U HA00OPOT;

CTPOUTBH CXEMY, AJITOPUTM JICHCTBHSI, UCIPABIATh WIA BOCCTAHABIWBATH HEU3BECTHBIN paHee
QJITOPUTM Ha OCHOBE UMEIONIETOCsI 3HaHKsI 00 00BEKTE, K KOTOPOMY IPHUMEHSIETCS aJITOPHUTM;
CTPOHUTH JI0KA3aTEILCTBO: MPSIMOE, KOCBEHHOE, OT TPOTHBHOTO;

aHATM3UPOBATh/peIIeKCHPOBAaTh  ONBIT  pa3pabOTKM M peanu3anmuud  y4eOHOro  MpPOEKTa,
UCCIIIOBaHMs (TEOPETUYECKOTO, 3MIIMPUYECKOT0) Ha OCHOBE MPEUIOKEHHOW IMPOOIEMHOMN
CUTYaIliH, TIOCTABJICHHOH IIeJI W/WJIN 33JJaHHBIX KPUTEPUEB OLICHKH ITPOYKTa/pe3yibTara.
CMBICIIOBOE UTCHHUE.

OO0y4aroIMIiCs CMOXKET:

:b. o o

HaXOJUTh B TEKCTE TpeOyeMyro HH(OPMALINIO (B COOTBETCTBUU C LIETSIMU CBOEH JESTEIbHOCTH);
OpPUEHTUPOBATHLCS B COAEPKAHUM TEKCTA, IOHUMATh LIETOCTHBIM CMBICI TEKCTA, CTPYKTYpUPOBATh
TEKCT;

YCTaHABJIMBATh B3aMMOCBSA3b OMMCAHHBIX B TEKCTE COOBITHI, ABJIEHUH, IPOLIECCOB;

PE3IOMHUPOBATh ITIABHYIO UJIECH0 TEKCTA;

KPUTHUYECKH OLIEHUBATh COAepkKaHue U (POpMy TEKCTa.

@opMHUpOBAaHME U DPA3BUTHE DKOJOTMYECKOTO MBIIUIEHUS, YMEHHE IPUMEHATH €ro B
M03HABATEJIbHON, KOMMYHUKAaTUBHOM, COLIMAILHON MTPaKTUKE U MPOPECCHOHATBHON OpUEHTALUH.

OO0yyaromuiicss CMOXKeT:

ONpEeNEATh CBOE OTHOUIEHUE K IPUPOIHOM Cpefie;

aHAJIM3UPOBATH BIHUSHUE YKOJIOTHUECKUX (PAKTOPOB HA Cpelly OOMTAaHHUSI )KUBBIX OPTaHU3MOB;
IIPpOBOAUTH HpH‘-IPIHHI:Iﬁ u BGpOHTHOCTHBIfI AHAJIN3 3KOJIOTI'MYCCKUX chyauHﬁ;

MIPOrHO3UPOBATh W3MEHEHUS CHUTyallMd MpPU CMEHE JeHCTBUS ofHOoro ¢akTtopa Ha JIeicTBHe
npyroro (aktopa;

pacnpoCTpaHsATh SKOJOTUYECKHE 3HAHUS W Y4YacTBOBATh B IMPAKTHUYECKUX JIeJaX IO 3allUTe
OKPYXAaIOIIEi Cpebl;

BBIpaXKaTh CBOE OTHOIICHUE K MIPUPOJIE Yepe3 PUCYHKH, COUNHEHUS, MOJIEINIU, POEKTHbIE Pa0OTHI.
Pa3Butre MOTHBALlMM K OBJIAJICHUIO KYJbTYpPOW aKTUBHOTO MCIIOJIB30BaHUS CIOBApeld U JIPYTrux
ITIOMCKOBBIX CUCTEM.

OOyyaromuiicss CMOKeT:

OIIPCACIIATH HCO6XOJII/IMBIC KIIFOYCBBIC ITOUCKOBBIC CJIOBA U 3aIIPOCHI;
OCYHICCTBJIATDH B3aUMOJECHCTBUE C QJICKTPOHHBIMHA ITOUCKOBBIMU CUCTCMAMH, CIIOBAPAMU;



OU3NKA

TOUKA \!Pocm

(GbopMUPOBATh MHOMXECTBEHHYIO BBIOOPKY H3 TOMCKOBBIX HCTOYHUKOB JUIsl OOBEKTUBU3ALNU
pE3yJIbTaTOB IOUCKA;
COOTHOCHUTB IIOJyUEHHBIE PE3YJIbTAThl IOUCKA CO CBOEH AESITEIbHOCTHIO.

KovmmynukatuBubie YY /|

1.

YMeHue opraHu3oBBIBaTh YU€OHOE COTPYTHHUYECTBO M COBMECTHYIO ACATEIBHOCTD C YUHTEIEM U
CBEpCTHHKAMM; pab0OTaTh MHAMBUAYAIBHO M B IPYyIIE: HaXOAUTh OOlIee pelIeHUe U pa3peliaTh
KOH(JIMKTBI HA OCHOBE COIJIACOBAHMS MO3MLIMNA M ydéra HMHTEPECOB; (OPMYIHPOBATH,
apryMEHTHUPOBATh U OTCTaUBaTh CBOE MHEHHUE.

OO0y4aroIMIiCs CMOXKET:

OIpEeAEIIATh BO3MOXKHBIE POJIM B COBMECTHOM J1€ATEIBHOCTH;

WUrpaTh OMPEAECIEHHYIO POJIb B COBMECTHOM JEATEIBHOCTH;

IIPUHUMATDH NO3UIUI0 COOECETHUKA, IOHUMAs MO3UILINIO0 JPYIroro, pa3jindaTh B €r0 PeUd: MHEHHE
(TOUKy 3peHus), JOKa3aTeNbCTBO (ApryMEHTHI), (PaKThl; THUIIOTE3bI, aKCHOMBI, TEOPHH;

OlpeiensiTh CBOM JEWCTBUS M JEUCTBUSA MNapTHEpPA, KOTOpbIE CHOCOOCTBOBAIM WU
MPENsATCTBOBAIN MPOTYKTUBHOW KOMMYHHUKAIUU;

CTPOUTH IMO3UTHUBHBIE OTHOILIEHUS B Mpoliecce yueOHOW U MO3HABATEIbHOM NeSTEIbHOCTH,
KOPPEKTHO U apryMEHTUPOBAHHO OTCTAWBATh CBOK TOYKY 3PEHMS, B JUCKYCCUU YMETh BbIIBUTaTh
KOHTpapryMeHTHI, mepedpa3supoBaTh CBOIO MBICHH (BIAJCHHE MEXaHH3MOM SKBHBAJICHTHBIX
3aMEH);

KPUTHUYECKH OTHOCHTHCS K COOCTBEHHOMY MHEHHIO, C JJOCTOMHCTBOM IPU3HABATh OMIMOOYHOCTH
CBOEro MHEHHUsI (€CJIM OHO TaKOBO) M KOPPEKTHUPOBATH €T0;

npeaiaraTe albTE€PHATUBHOE PELLICHUE B KOH(QJIMKTHON CUTYalUH;

BBIJICJIATH OOIIYIO TOUKY 3PEHHUS B IUCKYCCHU;

JIOTOBapUBaThCA O IpaBWIax U BoIpocax A OOCYXKIEHHS B COOTBETCTBUU C ITOCTABJIEHHOM
repen rpyImnon 3agadei;

OpraHM30BbIBATh YUEOHOE B3aUMOJIEHCTBUE B TpyIIe (ONpeaeNsTh OOLIUE LIETU, pacipelesTh
pOJIH, TOTOBapUBaThCs IPYT C APYTOM U T. 1.);

yCTpaHsATh B paMKax  Jualora  pa3pblBBl B KOMMYHHUKAllMHM,  OOYCIIOBJICHHBIE
HENOHMMAaHUEM/HENIPUATUEM CO CTOPOHBI coOeceaHHMKa 3ahaud, (OpMbI WM COAEpNKAHUS
Jasnora.

YMeHue 0CO3HaHHO MCIIONIb30BaTh PEUEBbIE CPEJICTBA B COOTBETCTBUHU C 3a/ladeil KOMMYHHKAIUU
JUTSL BBIPQXKEHHSI CBOMX YYBCTB, MBICIICH M TOTPEOHOCTEH Ui TUIAHUPOBAHUS U PETYJIAINUA CBOEH
JIEATEIIbHOCTH; BJIAJICHUE YCTHOM U MUCbMEHHOM PEYbI0, MOHOJIOTHYECKOW KOHTEKCTHOUM PEUbIO.

OO0yyaromuiicss CMOXKeT:

OTIpeIeNIATh 3a7ayy KOMMYHHUKAIIMHM U B COOTBETCTBHHM C HEW OTOMpATh peueBble CPEACTBA;
oTOMpaTh W HCIOJIb30BaTh PEUYEBBIE CPEJICTBA B IMPOLECCE KOMMYHHMKAIMU C JPYTUMH JHOAbMU
(Imanor B mape, B Majol rpynme u T. 11.);

MIPEJICTaBIATh B YCTHOW MJIM MHUCbMEHHOM (popMe pa3BEPHYTHIH MJIaH COOCTBEHHOMN AESITETbHOCTH;
co0roAaTh HOPMBbI MyOIMYHOM peuH, perjaMeHT B MOHOJIOTE€ U JUCKYCCHU B COOTBETCTBUHU C
KOMMYHUKATUBHOM 3a7ja4ei;

BBICKa3bIBaTh 1 0OOCHOBBIBaTh MHEHUE (CY)KJIEHUE) U 3alpaiiuBaTh MHEHUE MapTHEPA B paMKax
JI1AJIoTa;

MIPUHUMATh PELICHHE B XO/I€ AUAJI0ra U COTJIaCOBBIBATH €0 ¢ COOECETHUKOM;

CO3/1aBaTh INHMCbMEHHBIE KIUIIMPOBAHHBIE W OPUTMHAIBHBIE TEKCTBI C HCIIOJIB30BAHUEM
HEOOXOIUMBIX PEUYEBBIX CPECTB;

HCIIOJIb30BaTh BepOabHbIE CpPeCcTBa (CPEACTBA JIOTMUECKOM CBSI3M) AJIS BBLACIEHUS CMBICIOBBIX
OJIOKOB CBOETO BBICTYIIJICHHS,
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TOUKA \!Pocm

OU3NKA

UCIIOJIb30BaTh HEBepOallbHbIE CpEACTBA WM HAIJISIIHBIE MaTepualbl, IOJITOTOBICHHBIE/
OTOOpaHHBIC MO/I PYKOBOACTBOM yUHUTEIS,

JieaTh OLICHOYHBIM BBIBOJ O JOCTHXKEHMM 1I€TM KOMMYHMKAIMM HEMOCPEICTBEHHO IOCTe
3aBepIICHNUsS] KOMMYHUKAaTUBHOTO KOHTAKTa U 00OCHOBBIBAThH €TO0.

dopMHUpOBaHUE M PA3BUTHE KOMIIETEHTHOCTH B 00JACTH HCIOJIb30BaHUS WH(MOPMALMOH- HO-
KOMMYHHUKAITMOHHBIX TexHoJorui (nanee — MKT).

OO0y4arIMIiCs CMOXKET:

LIEJICHANPABICHHO MCKAaTh M HCIOJIb30BaTh HMH(OPMAIIMOHHBIE PECYpPChl, HEOOXOAMMBIE IS
pelieHus yueOHbIX U MPaKTUYEeCKUX 3a1ad, ¢ moMoinbto cpeacts UKT;

BBIOMpATh, CTPOUTh U HCIONB30BATh AJCKBATHYIO HH(DOPMALMOHHYIO MOJENb UId Iepenadu
CBOMX MBICTICH cpeacTBaMu €CTCCTBCHHLBIX U (I)OpMaJIBHLIX SA3BIKOB B COOTBCTCTBHUU C YCJIOBHUAMU
KOMMYHHKAIIH;

BBIICTISITh MH(MOPMALMOHHBIA aCHEeKT 3aJauyM, ONEepUpOBaTh NAHHBIMU, MCIOJB30BAaTh MO- JIEJb
pellIeHus 3a1a4H;

UCIIONIb30BaTh  KOMIBIOTEPHBIE  TEXHOJIOTMH  (BKJIIOYas BbIOOp  aJEKBaTHBIX  3ajade
MHCTPYMEHTAIBHBIX MPOrPAMMHO-AINIAPATHRIX CPEICTB U CEPBUCOB) Ui pPELICHUS WH(OpMAIlH-
OHHBIX U KOMMYHUKALIMOHHBIX Y4E€OHBIX 3a/1a4, B TOM YHCIIE: BBIYMCIICHUE, HAMUCAHUE THCEM,
COUMHEHUH, TOKJIAIOB, pedepaToB, CO3IaHNe TIPE3CHTAUN U JIp.;

MCTOJI30BATh MH(POPMAITUIO C YIETOM ITUIECKHUX M ITPABOBBIX HOPM;

co3/1aBaTh MH(OPMAIMOHHBIC PECYPCHl PAa3HOTO THIA W JUIS Pa3HbIX ayJIUTOPUH, COOJIOIATH
MH(OPMAaILIMOHHYIO TUTUEHY U MIpaBuiia HHPOPMAITMOHHON 0€3011aCHOCTH.

IIpenmeTHbIMHU pe3yJbTaTaMu 00yueHHs (pu3HuKe B 7-9 Ki1accax sIBJISIIOTCH:
¢ (GopMHpOBaHUE MPEICTABICHUA O 3aKOHOMEPHOW CBS3HM U MMO3HABAEMOCTH SIBIICHUH NPUPOABI, 00

O00BEKTUBHOCTH HAYYHOI'O 3HaHMSA; O CUCTEMOOOpasyromel posn GU3MKU A Pa3BUTUS APYTHX
€CTECTBEHHbIX HAyK, TEXHMKM M TEXHOJOIHMH; HayyHOr0O MHPOBO33PEHMsI KaK pe3yibTara
M3YyYEHUS] OCHOB CTPOEHUS MaTepUU U (PyHJIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

3HaHUS O MPUPOJIE BAKHEHIINX (PU3NUECKUX SBICHUN OKPY’KAIOIIET0 MUPa U IOHUMaHHUE CMBbICIIA
(U3MYECKUX 3aKOHOB, PACKPBIBAIOIIUX CBSA3b U3YUYEHHBIX SIBJICHMIA;

(dbopMHpOBaHNE NEPBOHAYAJIBHBIX MPEJICTAaBICHUN O (U3NYECKOW CYIIHOCTHU SBJIEHUN MPUPOJIBI
(MEeXaHWYEeCKHX, TEIJIOBBIX, NEKTPOMArHUTHBIX M KBAHTOBBIX), BHJAaX MaTepHM (BELIECTBO U
10Jie), IBUKEHUH KaK Croco0e CyIIeCTBOBAHUS MAaTEpUU; YCBOCHHUE OCHOBHBIX MJIEH MEXaHUKH,
aTOMHO-MOJIEKYJIIDHOIO YY€HHS O CTPOCHHH BEIIECTBA, D3JEMEHTOB JJIEKTPOAMHAMUKH U
KBaHTOBOU (PM3UKU; OBJIaJIEHUE MOHATUHHBIM alllapaToM U CUMBOJIMYECKUM SI3bIKOM (PU3HKH;
YMEHHUS TOJIb30BaThCS METOJaMU HAy4YHOTO MCCIEA0BAaHUS SBJIEHUNH NPUPOJbI, NPOBOIUTH
HaOJItO/IeHUs, IUIAHUPOBAaTh W  BBIMOJHATH OKCIEPUMEHTHI, 00paldaThIBaTh PE3yJIbTAThI
U3MEpEeHUH, NpeACTaBIATh Pe3ysbTaThl U3MEPEHUH € MOMOIIbI0 Talbaull, rpadukoB U GopMyI,
OoOHapyXHUBaTh 3aBUCHUMOCTH MeXAy (QU3NYECKUMH BEIMYMHAMHU, OOBSACHATH IOJTYUYCHHbIE
pe3yJIbTaThl U JENIaTh BBIBO/BI, OLIEHUBATH IPAaHUIIBI TOTPEIIHOCTEN PE3YJITaTOB U3MEPEHNI;
YMEHUS IPUMEHATh TEOpEeTHUECKUE 3HAHU 110 (U3MKE Ha MPAKTUKE, peIIaTh (U3NYECKHe 3a/1aun
Ha IpUMEHEHHUE MOJTYYEHHBIX 3HAHUI;

YMEHHUS U HaBBIKM MPUMEHSTHh MOJyYE€HHbIE 3HAaHUS MJs OOBSICHEHUS NPUHLUIOB JEHCTBUS
BOKHEUIINX TEXHUYECKHX YCTPOUCTB, (pabOThI) MAIlIMH U MEXaHU3MOB, CPEJICTB MEpeIBUKECHHUS
U CBS3M, OBITOBBIX MPUOOPOB, TMPOMBIIUIEHHBIX TEXHOJIOTMYECKUX MPOLECCOB, PEIICHUS
NPAaKTUYECKUX 3aJady MOBCEAHEBHOM JKM3HH, oOecredeHusi Oe30MacHOCTH CBOEH KHM3HH,
paIMOHAIBLHOTO TPUPOAOIOIB30BAHNSA U OXpaHbl OKPYXKAIOUIEH Cpesbl; BIUSHUS TEXHUYECKUX
YCTPOMCTB Ha OKPY’KAIOILYIO Cpeny;

OCO3HaHME BO3MOXHBIX IPUYMH TEXHOTECHHBIX M YKOJIOTHYECKUX KaTacTpod.

OCO3HaHME HEOOXOJMMOCTH TPUMEHEHHUS JOCTHXKEHMH (U3MKM U TEXHOJOTMHA  Juis
PalMOHAIBHOTO PUPOJOIIOIB30BAHNS;

11



OU3NKA

TOUKA \!Pocm

® OBJIAQJICHUE OCHOBaMU O€30MACHOTO HCIOJIb30BAaHUS €CTECTBEHHBIX M  HCKYCCTBEHHBIX
AJIEKTPUYECKUX M MArHUTHBIX TOJIEH, JEKTPOMArHUTHBIX U 3BYKOBBIX BOJIH, €CTECTBEHHBIX U
HCKYCCTBEHHBIX MOHM3MPYIOLUIMX H3JIy4€HUH BO M30€kKaHuWE MX BpPEAHOTO BO3JCHCTBUSA Ha
OKpYKaloIlyI0 CpPe/ly U OpraHU3M YeJIOBEKa;

e (¢opmupoBaHue yOexIeHHs B 3aKOHOMEPHOH CBSI3M U IO3HABAEMOCTH SIBJICHUN MPHUPOJIBI, B
O0BEKTUBHOCTH HAY4YHOI'O 3HAHMS, B BBICOKOM LIEHHOCTH HayKH B pa3BUTHM MaTepUAIbHOW U
TYXOBHOM KYJbTYpBI JIIOJICH;

® Ppa3BHUTHE TEOPETUUYECKOTO MBIIIICHUS Ha OCHOBE ()OPMUPOBAHUS YMEHHUI yCTaHABINUBAThH (DAKTHI,
pasnuyaTh OPUYMHBI U CIEACTBUS, CTPOUTh MOJEIM U BBIABUIaTb T'MIIOTE3bl, OTBICKUBATh U
(bopMyIHpOBaTh JOKA3aTeNbCTBA BBIIBUHYTHIX THIIOTE3, BBIBOJUTH M3 HKCIEPUMEHTATBHBIX
(aKTOB U TEOPETUUECKUX MOJIesIel (PU3NYECKHE 3aKOHBI;

® pa3BUTHE YMEHHs IUIAHUPOBATh B IIOBCEIHEBHOM HM3HM CBOM JEHUCTBUS C INPUMEHEHUEM
MOJyYCHHBIX 3HAHWHA 3aKOHOB MEXAHWKH, JJIEKTPOJUHAMUKH, TEPMOAMHAMHUKU M TEIUIOBBIX
SIBJICHUH C 11€JIbI0 COEpEeXEHUs 3J0POBbS;

e (opmMHpOBaHUE NPEACTABICHUN O HEPALMOHAJIBHOM HCIIOJIIb30BAHUM IPHPOJIHBIX PECYpPCOB U
SHEpPIuH, 3arps3HEHUM OKPYXKAMOIIeH Ccpeapl Kak CIEJACTBUE HECOBEPIIEHCTBA MAIlUH U
MEXaHU3MOB.

® KOMMYHHMKAaTHBHBIE YMEHHUS: JJOKJA/AbIBaTh O PE3yJIbTaTax CBOErO MCCIEI0BaHMs, y4aCTBOBaTh B
JMCKYCCHM, KPaTKO U TOYHO OTBEYaThb Ha BOINPOCHI, MCIIOJIb30BaTh CIPABOYHYIO JIUTEPATypy U
IpyTUe UCTOYHUKH WH(OPMAIIHH.

BbInyCKHUK HAay4YUTCH:

coOuoiaTh TpaBmiia 0E30MacHOCTH M OXpaHbl TpyAa NMpH paboTe ¢ y4yeOHbIM M JTa0OpaTOPHBIM
000py/10BaHUEM;

NOHMMATh CMBICII OCHOBHBIX (DM3MUYECKMX TEPMHUHOB: (U3MYECKOe Teso, (U3NYECKOe SBJICHUE,
(du3nyeckas BEIMUUHA, €AUHHULIBI U3MEPEHUS;

pacrio3HaBaTh MPOOJIEMBI, KOTOpPBIE MOXKHO pEIIUTh IPH TOMOIIM (HU3MUYECKUX METOMIOB;
aHaAJTM3UPOBaTh OTJENIbHBIE STalbl IMPOBEICHUS MCCICIOBAHUNH M HMHTEPIPETUPOBATH PE3YJIbTATHI
HaOII0JIEHUH U OIBITOB;

CTaBUTh OIBITBI MO HCCIEA0BaHUIO (DU3MUYECKUX SBIEHUH WM (PU3NYECKHX CBOMCTB Ten 6e3
WCIIOJIb30BAHUS TMPAMBIX HM3MEPEHUN; mpu HSToM (GOPMYIUPOBaTh MpodiieMy/3aaady ydeOHOTO
JKCHEPUMEHTa; CcOOMpaTh YCTAHOBKY U3 MPEUIOKEHHOrOo O00OpYy/lOBaHHUS; MPOBOAUTH OIBIT U
(bopMyIHpOBaTH BBIBOJIBI.

[Mpumeuanune. Ilpu mpoBeneHMH ucCleAOBaHHUS (PU3MUECKUX SIBJICHUH H3MEPUTENbHBIE TPUOOPHI
UCTONB3YIOTCS JIMIIb KaK JaTYMKM W3MEpeHUs (PU3MUECKUX BEJIWYMH. 3alMCH TOKa3aHUH MPSIMBIX
U3MEPEHUI B 3TOM ciiyyae He TpeOyeTcs..

HOHUMATh POJIb IKCIEPUMEHTA B MOJTYYEHUH HayYHOU HH(POPMALINY;

IIPOBOJIUTH TPSIMbIE H3MEPEHHS (PU3NIECKUX BEIUYHMH: BPEMs, PaCCTOSHUE, Macca Teia, 00beM, Chia,
TemIeparypa, arMocepHoe AaBIeHME, BIAXHOCTh BO3JyXa, HaNpsHKEHHE, CHUja TOKa, paJuallMOHHBIN
¢boH (C HUCMONB30BAHWEM JO3UMETpa); MPU ITOM BBHIOMPATh ONTHUMAIBHBIA CIOCOO HM3MEpPEHHUS M
UCIIOJIb30BaTh MPOCTEHININE METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHHIA.

[Tpumeuanue. JIro6as yuebHasi mporpamMma JoJKHa 0OecIieYuBaTh OBJIAZICHUE MPSIMBIMH U3MEPEHUSIMU
BCEX MEPEUUCICHHBIX PU3MUECKUX BETUYHH.

NPOBOJUTHh HCCIIENOBAaHHE 3aBUCHMOCTEH (DH3MUECKMX BEIUYMH C HCIIOJIB30BAaHUEM TIPSMBIX
U3MEpPEHUIl: IPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATh pe3yIbTaThl MOJIYYEHHON 3aBUCUMOCTH
(GU3NIECKNUX BEITMYMH B BHJIE TAOJIUI] U TPAPHUKOB, AETaTh BEIBOJBI TI0 pe3yJIbTaTaM HUCCIICIOBAHMS,

IPOBOJUTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIUYMH: MPU BBIOJHEHUH U3MEPEHU coOHpaTh
AKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEIysl MPEIOKEHHOW WHCTPYKIMH, BEIYUCIISTH 3HAUCHUE BEITHUUHBI
U aHAJIM3HPOBATH MOJTYUYEHHBIE PE3YJIbTAThI C YUETOM 33JJaHHON TOUHOCTH U3MEPEHU;
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aQHAJIM3UPOBATh CHUTYallUd NPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, y3HaBaTh B HUX MPOSIBICHHUE
M3YUYEHHBIX (DU3UYECKUX SIBJICHUN WM 3aKOHOMEPHOCTCH M NMPUMEHSITh MMEIOIIUECS 3HAHMS IS HMX
O00BSCHCHMUS,

MOHUMATh TPHUHIMIBI JIEHCTBUS MAIIWH, TPUOOPOB M TEXHUYECKUX YCTPOWCTB, YCIOBHS UX
0€30IMacHOTO MCIIOJIb30BAaHUS B TIOBCETHEBHOMN JKU3HU;

WCITOJIB30BaTh TPH BBITIOJIHEHUH YYE€OHBIX 3aJlad HAYYHO-TIOMYJISIPHYIO JUTEPATypy O (pU3MUYecKux
SIBJICHUSIX, CIIPABOYHBIE MaTepuabl, pecypchl IHTEpHeT.

BbINyCKHHUK MOJYYHT BO3MOKHOCTh HAYYHTHCS:

OCO3HABaTh IIEHHOCTh HAYyYHBIX HCCJICIOBAHUHM, poJib (PU3MKKM B PACIIMPCHHUH IPEACTABICHUN 00
OKPYKaIOIlIeM MUPE U €€ BKJIAJ] B YIYULICHHE KauyeCTBa )KU3HU;

UCIIOJIb30BATh MPUEMBI TIOCTPOCHUST (PH3UYECKUX MOJIEJICH, MOUCKa U (hOPMYJIUPOBKHU JOKA3ATECIIHCTB
BBIJIBUHYTBIX THIIOTE3 M TEOPETHYECKUX BHIBOJIOB HA OCHOBE SMITMPUUYECKH YCTAHOBJICHHBIX (DaKTOB;

CpPaBHHBATh TOYHOCTh H3MEpPEHUsS (PHU3UYCCKUX BEIMYMH TI0 BEIWYMHE UX OTHOCHTEIHHOU
MOTPEIIHOCTH TIPU MPOBEACHUHU MPSIMBIX U3MEPECHUI;

CaMOCTOSITCIILHO TIPOBOJUTh KOCBEHHBIC HM3MEPCHUS W HCCICIOBAaHUS (U3MYCCKUX BEIHYUH C
WCITOJIb30BAaHUEM Pa3IMYHBIX CIOCOOOB M3MEpPEHHs] (PU3MUECKHX BEIWYWH, BBIOMpATh CpEACTBa
U3MEPEHUs] C yU4eTOM HEOOXOJWMOW TOYHOCTH M3MEPEHUH, 00OCHOBBIBATH BHIOOP CIOCO0A M3MEPEHUS,
aJICKBaTHOTO IOCTABJIEHHOM 3aJ1aye, MPOBOAUTH OLIEHKY JIOCTOBEPHOCTHU MOJIYYEHHBIX PE3YJIHTATOB;

BOCTIpUHUMATh WHGPOPMAIUIO0 (U3MYECKOTO COJNEpIKaHUS B HAYYHO-TIOMYJSIPHOW JIUTEpaType |
CpeaCTBaX MaccoBOW MH(OpMAIH, KPUTHUECKH OLICHUBATh MOJYyYEeHHYIO MH(OPMALINIO, aHAIU3UPYS €€
CoJIep>KaHue U TaHHbIC 00 NCTOYHUKE WH()OPMAIINY;

co3laBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIICHHS] O (PU3NYECKHX SBICHHUSX Ha OCHOBE
HECKOJIbKUX HCTOYHUKOB HH(OpPMAIMK, CONPOBOXKIATh BBICTYIUICHHE IPE3CHTAIIUCH, YUYHTHIBAs
O0COOCHHOCTH ayJUTOPHH CBEPCTHHUKOB.

MexaHnuyeckue siBJIEHUS
BbInyCKHUK HAYYHUTCSH:

pacro3HaBaTh MEXaHHUYECKHE SIBIEHUS M OOBSICHATH HAa OCHOBE HMMEIOIIMXCS 3HAHUN OCHOBHBIC
CBOWCTBA WJIM YCIIOBHUS TPOTEKAHUS OSTHUX SBJICHUW: PABHOMEPHOE M HEPABHOMEPHOE JIBUKEHUE,
PaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHENHOE JBUKEHUE, OTHOCUTEIBHOCTh MEXaHUYECKOIrO
JIBIDKEHUS, CBOOOJHOE TAJeHUE TeJ, pPaBHOMEPHOE JBW)XEHHE II0 OKPY)XHOCTH, HHEpIHUs,
B3aUMOJICHCTBUE TEJ, PEAKTHUBHOE JBW)XEHHE, Mepeaadya JABJICHHUS TBEPAbIMU TEIaMU, XKUIKOCTIMU U
razamu, arMmoc(epHoe JAaBJICHUE, TUIABaHUE TeJI, PABHOBECHUE TBEP/IBIX TEJ, UMEIOIIHNX 3aKPETUICHHYIO OCh
BpallleHus1, KoyebaTebHOe IBIKEHIE, PE30HAHC, BOIIHOBOE IBUKEHHE (3BYK);

OTHUCHIBATh M3YUYEHHBIC CBOMCTBA TEI M MEXAaHUYECKHE SBJICHHS, UCTIOJIBb3Ys (PU3MUECKUE BETUUNHBI:
MyTh, IEPEMEILIEHUE, CKOPOCTh, YCKOPEHUE, TIEPHO OOpallieH s, Macca Tella, IUNIOTHOCTh BEIlleCTBa, CUIIa
(cuia TsDKECTH, CHJIa YIPYTrOCTH, CUja TPEHHs), NaBJIEHWE, UMIYJbC Tella, KMHETHYECKas SHEPrus,
MOTEHIIMANbHAs JHEPrus, MexaHudeckas pabora, MexaHuuyeckas MomHocTs, KIIJ[ mpu coBepuieHun
paboThl C HCMOJIB30BAaHHEM MPOCTOTO MEXaHHW3Ma, CUjla TPEHHUs, aMIUIUTYyAa, TEpHOoJl W YacToTa
KoeOaHuM, JUIMHA BOJIHBI U CKOPOCTh €€ PAacIpOCTpaHEHHs; MPU OMNUCAHUU TMPABUIBHO TPAKTOBATH
(GU3UYECKUN CMBICT HCIOJIB3YEMBIX BEIMYMH, WX OOO3HAUEHWS WM €IWHUIIBI WU3MEPEHUs, HAXOJIWUTh
dbopMyIbl, CBSI3BIBAIONIUE JaHHYIO (U3UYECKYI0 BEIUYHHY C JPYTUMHU BEITUYMHAMHU, BBIYHCISTH
3HA4YCHHE (PU3MUECKOU BEITUUUHBI;

aQHAIM3UPOBATh CBOMCTBA Tell, MEXaHUYECKHE SIBIICHUS M MPOLIECCHI, UCTIONB3Ys (PU3NUECKUE 3aKOHBI:
3aKOH COXPaHEHHUs YHEPIHH, 3aKOH BCEMHPHOTO TATOTEHUS, MIPUHITUI CYTEPIIO3HUIINN CHJT (HaXOX/IEHUE
paBHoelcTByomel cuibl), I, II u III 3akonsl HploTOHA, 3aKOH COXpaHEHHUs HUMITyJbca, 3akoH ['yka,
3akoH [lackams, 3akoH Apxmmena; TpPH ATOM pPa3INvaTh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA H €r0
MaTE€MaTUYeCKOE BBIPAXKEHHUE;

pa3niuyuaTh OCHOBHBIC TPU3HAKM W3YYEHHBIX (U3HUECKUX MOJCNeH: MaTepuajgbHas TOoUKa,
MHEpIHUalbHasi CUCTEMA OTCUETA;
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pemaTh 3a7ayu, HCIOJNb3ys (PU3MYECKHE 3aKOHBI (3aKOH COXPAaHEHHS PHEPTUH, 3aKOH BCEMHUPHOTO
TAroTeHus, npuHuun cynepno3uuuu cwi, I, II u Il 3akousl HproTOHA, 3aKOH COXpaHEHHS! UMITYJIbCA,
3akoH ['yka, 3akon Ilackans, 3akoH Apxumena) u (GOpMyIbl, CBS3bIBArOIIUE (PU3MUYECKUE BEITUYHHBI
(myTh, CKOpPOCTb, YCKOpPEHHE, Macca Tella, IUIOTHOCTh BEIeCTBa, CHJIA, JAaBJICHHWE, UMIIYJbC TeJa,
KAHETHYECKasi PHEPrus, MOTCHIMAlIbHAs SHEPrHs, MeXaHudeckas paboTa, MeXaHHYeCKas MOIIHOCTH,
KIIJ] mpocToro MexaHu3ma, Cuiia TPEHUS CKOJbXEHUs, KOA((ULMEHT TpeHus, aMIUINTyAa, Iepuoja U
yacTtoTa KojeOaHWi, JUIMHA BOJHBI U CKOPOCTh €€ PAacCHpOCTPAHEHHUs): Ha OCHOBE aHaN3a YCIOBUS
3aJaud 3aluChIBaTh KPaTKOE YCJIOBHE, BBIACIATH (DU3MUECKUE BEIWYMHBI, 3aKOHBI U (OPMYJIBL,
HEOOXOIMMBIE JJISl €€ PEIICHUs], POBOAUTH PACUETHI U OLIEHWBATH PEATHOCTh MOJYYCHHOTO 3HAUCHHUS
buznyecKoil BETUYHHBI.

BbIyCKHUK MOJIYy4YHT BO3MOKHOCTD HAYYUTHCSH:

UCIIONIb30BAaTh 3HAHUSA O MEXAaHWYECKUX SBJIEHUSAX B IIOBCEIHEBHOM JKMU3HHM [UIsl OOecreueHus
0€30MacHOCTH TMpHU OOpalieHHH ¢ TpUOOpaMU M TEXHUYECKHUMH YCTPOWCTBAMH, IJII COXPAHCHHS
3JI0pOBbS U COOJIIOJICHUSI HOPM SKOJIOTMUECKOTO MOBEICHUS B OKPYKAIOIIEH cpejie; MPUBOIUTH TPUMEPHI
NPaKTUYECKOTO MCIIOIB30BaHMS (PH3MUECKUX 3HAHUN O MEXaHUYECKUX SIBICHUIX U (PU3NYECKUX 3aKOHAX;
IpUMEpPhl HMCMOJIb30BAaHUS BO30OHOBIISIEMBIX MCTOYHHMKOB JHEPIHH; JKOJIOTHUYECKUX MOCIEACTBHIMA
UCCJIEIOBaHMSI KOCMUYECKOTO MPOCTPAHCTB;

pa3iuyaTh TPaHMUIBl [PUMEHHUMOCTH (PU3MYECKHX 3aKOHOB, IIOHMMAaTh BCEOOIIMH XapakTep
(dyH1aMEHTaJIbHBIX 3aKOHOB (3aKOH COXPAHEHUs MEXaHUYECKOM SHEpruu, 3aKOH COXPaHEHMsI UMITYJIbCa,
3aKOH BCEMHUPHOTO TATOTEHHWS) M OrPAHUYCHHOCTh MCIIOJNIb30BAaHMUS YaCTHBIX 3aKOHOB (3akoH ['yka,
Apxumena u 1ip.);

HAXOAHUTh aJIEKBATHYIO MPEIJIOKEHHOU 3a/ade (PU3NYECKYI0 MOJelNb, pa3pelarh npodieMy Kak Ha
OCHOBE MMEIOIIMXCS 3HAHUM IO MEXAHUKE C MCIOJIb30BAaHMEM MaTEMaTHYECKOro ammapara, Tak U IHpH
MOMOIIM METO/IOB OIICHKH.

TenoBble ABIeHUSA
BbinmyckHUK HayunTCS:

pacrio3HaBaTh TEIUIOBBIE SBJICHHS M OOBSACHATH Ha 06a3e MMEIOLIMXCS 3HAaHUM OCHOBHBIE CBOMCTBA MITU
YCIIOBUS IPOTEKAHUS ITUX ABJIEHUI: 1uPy3usi, U3MEHEeHHEe 00beMa Tell IPU HarpeBaHUU (OXJIaXKIECHUN),
OoblIasi CAKMMAEMOCTh Ta30B, Majas CXKMMAEMOCTh JKUIKOCTEH M TBEP/BIX TEJl; TEIJIOBOE paBHOBECHE,
UCIIapeHue, KOHJEHCAlMs, IUIaBJIEHUE, KPUCTaUIM3allys, KUIIEHUE, BJIAXXHOCTh BO3AyXa, pPa3iIU4YHbIC
crocoObl  Terionepenaun (TEMIONPOBOJIHOCTh, KOHBEKLUS, H3JIy4€HHE), arperaTHble COCTOSHUS
BEIIECTBa, MOIJIOIIEHUE 3HEPTUU MPU MCIIAPEHUH >KUJIKOCTH U BBIJCJICHUE €€ MPU KOHJIEHCAIMH Tapa,
3aBUCHUMOCTB TEMIIEpATYpbl KMIIEHUS OT JaBJICHMSI,

ONMCHIBaTh M3YUYCHHBIE CBOMCTBA T€JI W TEIJIOBBIE SBJICHUS, UCIONB3YSd (U3NYECKUE BEINYUHBIL:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSA YHEPTHs, TEMIIEpATypa, YAEJIbHas TEIJIOEMKOCTh BELIECTBA, YIEIbHAS
TEIUIOTa IUIABJICHUS, YJAEJbHAs TeIuloTa napooOpa3oBaHUs, yJelbHas TEIIoTa CropaHus TOIUIMBA,
KO3(QUIMEHT TMOJIe3HOT0 JEHCTBUS TEIUIOBOIO JBUraTelNs; MPHU OMMCAHUM TPaBHIBHO TPAKTOBATh
(bu3nYeCKUil CMBICT HCIONb3YEMbIX BEIUMYHMH, UX OOO3HAYEHUS M EIUHUIBl W3MEpPEHUs, HAXOJIUTh
(GopMyIIbl, CBS3BIBAIONIUE JAaHHYIO (HU3UYECKYI0 BEJIWYMHY C JAPYTUMHM BEJIMYMHAMH, BBIYUCIATH
3HA4YCHHUE (PU3MUECKOU BEITUUUHBI;

AQHAJIN3UPOBATh CBOMCTBA TEN, TEIUIOBBIE SIBICHHS M IIPOLECCHI, UCIIOJIBb3Ysl OCHOBHBIE IOJIOKEHUS
ATOMHO-MOJIEKYJIIPHOTO YUY€HHUS O CTPOCHUH BEIIECTBA U 3aKOH COXPAHEHUS SHEPTUH;

pa3inyaTth OCHOBHBIE NPHU3HAKU M3YYEHHBIX (U3UUECKUX MOJIeNeill CTpPOEHHUs ra3oB, >KUIKOCTEH U
TBEPABIX TE,

HPUBOAUTH MPUMEPHI IPAKTUUYECKOTO UCIIOIB30BaHUs (PU3NUECKUX 3HAHUM O TEIUIOBBIX SBICHUSX;

pemath 3a7adyd, HCIOJb3YysS 3aKOH COXpPAaHEHMsS OSHEPrMM B TEIUIOBBIX Ipoleccax U (OpMYyJibl,
CBSI3bIBAIOIIME (PU3NYECKHE BETUYMHBI (KOJMYECTBO TEIJIOTHI, TEMIIEpaTypa, yJelbHas TEIIOEMKOCTb
BEIECTBa, yJelbHasl TEIUIOTa IJIaBJICHUS, yJelbHas TEeIuloTa MapooOpa3oBaHus, yielbHas TerioTa
CrOpaHMs TOIUIMBA, KOA(PQUIMEHT MOJE3HOr0 JAEHCTBHS TEIUIOBOIO JBUraTelis): Ha OCHOBE aHalIHM3a
YCIIOBUS 3aJ]aud 3alMChIBaTh KPATKOE YCJIOBHE, BBIIEIATh (PU3NYECKUE BETMYMHBI, 3aKOHBI U (POPMYJIBL,
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HEOOXOIMMBIE JJISl €€ PEIICHUs], IPOBOJAUTH PACUETHl U OI[CHUBATH PEATBHOCTDH IMOJIyUYEHHOTO 3HAUYCHUS
buznyecKoil BETUYHHBI.
BhInyCKHUK NMOJYYUT BO3MOKHOCTh HAYYUThCSH:

UCIOJIb30BaTh 3HAHUS O TEIUIOBBIX SIBJICHUSIX B IOBCEIHEBHOM KHU3HU AJisl o0ecreueHns 0e30MacHOCTH
npu oOpamieHuu ¢ TpuOopaMu M TEXHUYCCKUMHU YCTPONCTBAMH, MJIi COXPAHCHUS 3J0POBBS H
COONIOACHUSI HOPM SKOJOTMYECKOro TOBEICHUS B OKpYXalouled cpene; MNPUBOJAUTH IPUMEPHI
OKOJIOTMYECKUX  TOCIEACTBHH  pabOThl  JBHUTaTelied  BHYTPEHHETO  CrOpaHHs, TEIUIOBBIX U
TUAPO3JIEKTPOCTAHIIHI;

paznu4arth TPaHUIBl MPUMEHUMOCTH (PHU3MYECKMX 3aKOHOB, IOHMMATh BCEOOIIMI XapakTep
byHIaMeHTaIbHBIX (PU3MYECKHX 3aKOHOB (3aKOH COXPAaHEHHUs SHEPruu B TEIUIOBBIX IMpoleccax) u
OTPAaHUYEHHOCTH MCIOJb30BaHUS YACTHBIX 3aKOHOB;

HAXOAWTh aJIEKBATHYIO MPEIJIOKEHHOU 3a/ade (U3NYECKYI0 MOJelb, pa3pelarsh npodieMy Kak Ha
OCHOBE MMEIOIMXCS 3HAHUM O TEIUIOBBIX SBJICHUSAX C UCIIOJb30BAHUEM MATEMaTUYECKOTrO amnmapara, Tak
U TIPY IOMOIIIX METO/IOB OLIEHKH.

DJleKTpUYeCcKHe U MATHUTHBIE SIBJICHUS
BbInyCKHUK HAay4YUTCH:

pacro3HaBaTh 3JEKTPOMArHUTHBIC SIBJICHUS U OOBSCHATH Ha OCHOBE MMEIOIIUXCS 3HAHUW OCHOBHBIE
CBOMCTBA WM YCJOBHS NPOTEKAHUS JTUX SBJICHUI: SJICKTpU3AlMs TeJ, B3aUMOJICHCTBUE 3apsioB,
AIEKTPUYECKUN TOK M €ro JEHCTBUS (TEIIOBOE, XMMHUYECKOE, MAarHUTHOE), B3aUMOJICHCTBUE MAarHUTOB,
AIEKTPOMArHUTHAsT WHAYKIIHS, TEHCTBUE MAarHUTHOTO TOJS HA MPOBOJHUK C TOKOM U Ha JABIXKYIIYIOCS
3apsKEHHYI0 YacTHIly, JEHCTBUE 3JEKTPUUECKOIO MOJS Ha 3apsSKEHHYIO YacTHUIly, 3JIEKTPOMAarHUTHBIE
BOJIHBI, IPSIMOJIMHEHHOE PACIIPOCTPAHEHHE CBETA, OTPAXKEHUE U MPEIOMIICHHE CBETA, TUCTIEPCHUs CBETA.

COCTaBJISITh CXEMbl 3JEKTPUUYECKHUX LENEH C MOCIEeN0BAaTEIbHBIM U IapaJljIebHBIM COEINHEHUEM
9JIEMEHTOB, pPa3jinyasi yCIOBHBIE 0003HAUCHUS SJIEMEHTOB SJIEKTPUUECKUX Ieneil (ICTOYHHUK TOKa, KIT0Y,
pe3ucTop, peocTar, JJaMIo4ka, aMIepMeTp, BOJIBTMETP).

UCTIOJIB30BaTh ONITUYECKHUE CXEMBI JIJIsl IOCTPOCHUS H300paKEHUH B TUIOCKOM 3epKajie ¥ cOOMparoeit
JIUH3E.

OTMHUCHIBATh HW3YUYEHHBIE CBOMCTBA TEM W JJICKTPOMATHUTHBIC SIBJICHUS, HCIOJB3YS (U3HUECKUE
BEJIMYMHBI: DJIEKTPUUECKUI 3apsl, Cuila TOKa, JIJIEKTPUUECKOE HAMNpsIKEHHE, dSJIEKTPUYECKOE
COTIPOTHUBIIEHUE, YAEIBHOE
COTPOTUBIIEHUE BEIIECTBa, paboTa SJIEKTPUUECKOTO MO, MOIIHOCTh TOKA, (POKYCHOE paccTOsHUE U
ONTHUYECKasl CWJIa JIMH3bI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M YacToTa CBETa; MpHU
OMHMCAaHUU BEPHO TPAKTOBATH (PU3UUYECKUIN CMBICI HCIIONB3yEMbIX BEIMUUH, UX 0003HAYCHUS U €UHUIIBI
WU3MEPEHMs; HaxXOIWUTh (OPMYIBI, CBS3bIBAIOIINE JaHHYIO (U3HYECKYI0 BEIUYHUHY C JIPYTUMH
BEJIMYMHAMU.

AQHAJIM3UPOBATh CBOMCTBA TEJ, AJIEKTPOMArHUTHBIE SBJIEHUS W IPOLECCHI, UCHOJIb3Ys (U3NUYECKUE
3aKOHBI: 3aKOH COXpaHEHHUs JJIEKTPUUYECKOro 3apsiaa, 3akoH OMa s ydacTka Lenu, 3akoH J[xoyns-
Jlena, 3aKOH MPSIMOJIMHEMHOTO PacIpOCTPAHEHUS CBETA, 3aKOH OTPa)KEHUS CBETA, 3aKOH NPEJIOMIICHHUS
CBETa; MPHU ATOM Pa3NUYaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA M €T0 MaTEMaTHUYECKOE BhIPAKEHHUE.

MPUBOAUTH TMPUMEPHI MPAKTUYECKOTO HCIOJIb30BaHUS (U3MUECKUX 3HAHWK O DJIEKTPOMArHUTHBIX
SIBICHUSAX

pemaTh 3a7a4d, UCTONIb3ys (pu3nyeckue 3akoHbl (3akoH OMa i ydacTka Iienu, 3akoH JIKoyiis-
Jlenna, 3aKOH MPSMOJIMHENHOTO pacpOCTPAHEHHS CBETA, 3aKOH OTPAXKEHHUS CBETA, 3aKOH IPEIOMIICHUS
cBera) U (HOpPMYJIbI, CBA3BIBAIONINE (PU3MUYECKUE BEIWYWHBI (CUJIa TOKA, DJEKTPUUYECKOE HAMPSHKEHUE,
JJIEKTPUUECKOE COMPOTHBIIEHHE, YJEIBbHOE CONpPOTHBIIEHHE BEIIECTBA, padoTa 3JIEKTPUUYECKOIO IO,
MOIIIHOCTh TOKA, (DOKYCHOE pacCTOSHUE M ONTHYECKAas CHJIa JIMH3bI, CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH,
JUIMHA BOJIHBI W YacToTa cBeTa, (GOpMyIbl pacueTa »JJICKTPUUECKOTO COMPOTHUBJICHHS MPH
MOCJIeI0BATEIbHOM UM MapajuIeIbHOM COEIMHEHUH MPOBOJHUKOB): HA OCHOBE aHaJM3a YCJOBHS 3aJaud
3aMMChIBaTh KPATKOE YCIOBHUE, BBIACTATh (U3UUYECKHE BEIMYUHBI, 3aKOHBI U (HOPMYIBI, HEOOXOIUMBIE
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JUISL €€ PEIIeHUs, TPOBOJUTh PACUeThl U OIICHUBATH PEAbHOCTH MOJTYYCHHOTO 3HAYCHHS (U3NUICCKOM
BEJIMYMHBI.
BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYUHUTHCS:

UCIIOJIb30BaTh 3HAHUS 00 AJIEKTPOMATrHUTHBIX SIBJICHUSIX B MOBCEIHEBHOM >KU3HH ISl OoOecreueHust
0€30MacHOCTH MpPHU OOpalieHMH ¢ TpUOOpaMU W TEXHHUYECKUMH YCTPOWCTBAMH, JJISi COXPaHEHUS
3JI0POBBS U COOIIOICHUS] HOPM DKOJIOTUYECKOTO TOBEJICHUS B OKpYKAIOIIel cpelie; MPUBOINUTH TPUMEPHI
BIIUSTHUS DJIEKTPOMArHUTHBIX U3JTyYCHUN Ha )KUBBIC OPraHU3MBI;

pa3iauyaTh TpaHMUIBl [PUMEHHUMOCTH (PU3MYECKHX 3aKOHOB, IIOHMMAaTh BCEOOIIMH XapakTep
(GyHIaMEHTAIBHBIX 3aKOHOB (3aKOH COXpaHEHUs JJIEKTPUYECKOro 3apsijia) U OrPaHUYCHHOCTh
MCIIOJIb30BaHUs YaCTHBIX 3aKOHOB (3akoH OMa 1l y4acTka 1emnu, 3akoH Jxoyns-Jlenna u ap.);

UCIIOJIb30BaTh MPUEMBI TIOCTPOCHUST (PU3MUECKHUX MOJIENICH, MONCKa U (OPMYIUPOBKH JOKA3aTEILCTB
BBIIBUHYTBIX TUIIOTE3 U TEOPETUUECKUX BHIBOJIOB HA OCHOBE SMITMPUYECKH YCTAHOBJICHHBIX (DAKTOB;

HAXOJWTh aJIEKBATHYIO MPEIJIOKEHHOW 3amade (PU3NYECKYI0 MOJEINb, pa3pemarsh mpodieMy Kak Ha
OCHOBE HMMEIOIIUXCS 3HAHUM 00 AJIEKTPOMATHUTHBIX SBICHUSX C HCIONb30BAHHEM MATEMAaTHYECKOTO
amnmapara, Tak v Ipu IIOMOII METOJIOB OIICHKH.

KBaHTOBbBIE SIBJIEHHSI
BbInyCKHUK HAYYHTCS:

pacro3HaBaTh KBAaHTOBBIC SIBIICHUS U OOBSACHATH HA OCHOBE MMEIOIIMXCS 3HAHUN OCHOBHBIE CBOMCTBA
WIH yCIIOBUS TIPOTCKAHUS ITUX SBJIICHUIN: €CTECTBEHHAS U MCKYCCTBEHHAs PaTUOAKTHBHOCTD, O-, B- U V-
U3ITyYeHUs, BOSHUKHOBEHHE JTMHEHUATOrO CIIEKTPpa U3IIyYeHUS aTOMa;

OIKCHIBATh M3YYCHHBIC KBAHTOBBIC SIBJICHHS, HCIOJNB3YS (DM3MUECKHUE BEIWYMHBI: MAacCOBOE YHCIIO,
3apsA0BOE YHUCIO, MEpUOJ Tojypacmnana, Heprusi (POTOHOB; MPU OMHMCAHUU TMPABUIBHO TPAKTOBATH
(GU3HYECKUH CMBICT HCIIOJB3yeMBIX BEIUYHH, UX OOO3HAYCHHWS W CIUHUIBI WU3MEPCHHS, HAXOIUTh
dbopMyIbl, CBSI3BIBAIOLIME MAaHHYIO (DU3MYECKYI0 BEIUYHHY C JAPYTUMHU BEIUYMHAMHU, BBIYHUCISATH
3HA4YCHHE (PU3NUECKOU BEINYUHBI;

AHAIM3MPOBATh KBAaHTOBBIC SBJICHHS, WCIOJNB3YS (HU3MYECKHE 3aKOHBI M IIOCTYJAThl: 3aKOH
COXpPaHEHHUS YHEPTHH, 3aKOH COXPAHEHHS AJIEKTPUUYECKOTO 3apsija, 3aKOH COXPaHEHHUS MAacCOBOTO YHCIIA,
3aKOHOMEPHOCTH W3IyYeHUS W TMIOTJIOMICHUS CBETa aTrOMOM, IPH JTOM pa3liU4aTh CIOBECHYIO
(GbOopMyIHUPOBKY 3aKOHA U €r0 MAaTEeMaTUYECKOE BBHIPAKEHUE;

pa3nuvaTh OCHOBHBIC MPU3HAKH IIAHETAPHOW MOJICTH aTOMa, HyKJIOHHOM MOJICITH aTOMHOTO SI/Ipa;

MPUBOJUTH MPUMEPHI MPOSBICHHUS B MPUPOJE U MPAKTUUECKOTO HCIOJB30BaHUS PAMOAKTUBHOCTH,
STICPHBIX U TEPMOSACPHBIX PEAKIIHHA, CIEKTPAIIEHOTO aHATN3A.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHUTHCS:

UCIIOJIb30BaTh IIOJIYYCHHBIC 3HAHUS B TIOBCETHEBHOW >KM3HH TPH OOpalieHWH C TpubOopamMu u
TEXHUYECKUMHU YCTPOHCTBAMU (CYETUYMK MOHU3UPYIOIINX YACTHII, JOZUMETP), Al COXPAHEHUS 30POBbS
U COOJTFO/ICHUSI HOPM DKOJIOTHYECKOTO ITOBEJICHUS B OKPYIKAOIIEH Cpee;

COOTHOCHUTH PHEPTHIO CBSI3U ATOMHBIX JIep € AeEKTOM MaCCHI;

MPUBOJUTH TIPUMEPHl BIUSHUS PATUOAKTHBHBIX H3ITYYCHHA HA JKUBBIC OPTaHW3MBI; TTOHHMATh
MPUHIINI JCHCTBHS TO3UMETPa U pa3nyaTh YCIOBUS €ro UCTIOIb30BaHUS;

MTOHUMATB YKOJOTHYECKHE MPOOJIeMbI, BOZHUKAIOIINE ITPH UCTIOIH30BAHUN aTOMHBIX JJICKTPOCTAHIIHA,
U TIYTH PEUIECHUS 3TUX MPoOJIeM, MEPCIeKTHBBI UCIOIB30BaHUS YIIPABISEMOTO TEPMOSIEPHOTO CHHTE3A.

DJIeMEeHTbI ACTPOHOMMH
BbInycKHUK HAYYHTCS:

yKa3pIBaTh Ha3BaHWs TUIaHeT COJHEYHOW CHCTEMBI, pa3liidyaTh OCHOBHBIC IMPHU3HAKA CYTOYHOTO
BpalleHus 3Be3Horo Heba, ABmkenus JIlynol, CoiHIIa U TIIaHET OTHOCUTENLHO 3BE3I;

MOHUMATD PA3THUUS MKy TEITHOIEHTPUICCKON U TEOIEHTPUYECKON CHCTEMaMHt MHUPa;

BbINyCKHUK MOJIYYHT BO3MOKHOCTH HAYYHUTHCS:

yKa3bIBaTh OOIIHME CBOWCTBA W OTJIMYUS TUIAHET 3€MHOW TPYIIIBI W TUIAHET-THTAHTOB, MaJbIX Tel
ConHeuHOU cUCTeMBbl W OOJNIBIIUX TUIAHET; MOJb30BAThCsl KapTOW 3BE3MHOTO Heba mpu HaOIIOJCHHSIX
3BE3JHOr0 HeOa;
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pasiinyaTh OCHOBHBIE XapaKTEPUCTUKHU 3Be3]1 (pa3Mep, LIBET, TEMIIEPaTypa) COOTHOCUTH I[BET 3BE3/IbI C
€€ TeMIIepaTypoii;
Pa3iindaTh TUIIOTE3bI O IIPOUCXOKIACHUN ConHe4YHON CUCTEMBI.

Conep:xanue yueOHoro npeamera «®@usuka» B 7-9 kiaccax.

7 kiaacce
(68 gacos, 2 yaca B HEJCITIO)
I. BBenenue (4 yaca)

Ilpenmer u Metoab! (U3MKUA. OKCIEPUMEHTANbHBIM METOA M3y4deHus mpupoisl. H3mepenue
¢usnueckux  BenuuuH. [lorpemHocTh  M3MepeHus. O000meHHE  Pe3yJabTaTOB  JKCIIEPHMEHTA.
HaOronenue npocreiiux sABICHUN U MPOLIECCOB MPUPOJIbI ¢ IOMOIIBIO OPTaHOB YYBCTB (3peHus, CilyXa,
ocsi3anus1). Mcmonb3oBaHUE MPOCTEUIIMX HM3MEPHUTEIbHBIX NPUOOpoB. CxemaTruueckoe H300pakeHHe
OMBITOB. MeTo/ibl OTy4eHus 3HaHUH B pusnke. PU3UKa U TEXHUKA.

JlabopaTopHas padora.

1.OnpeneneHue HEHbI AENEHUS U3MEPUTEIHLHOIO IpUdopa.

I1. IlepBoHayanbHbIE CBEAeHHS 0 CTPOCHUH BelllecTBA. (5 4acoB.)

['unore3a 0 IUCKpEeTHOM cTpoeHuu BenlecTBa. MouieKyisl. HenpepbpIBHOCTE M XaOTUYHOCTD JABHXKEHUS
yactun BeniectBa. [uddysus. bpoyHoBckoe apmwkeHne. Mopaenu ras3a, KUAKOCTH U TBEPAOTO Tela.
B3aumonelictBue yactul BemecTsa. B3auMHOE NPUTSIKEHUE U OTTAJIKMBAHUE MOJIEKYJ. TpHU COCTOSAHMUS
BELIECTBA.

JlaGopaTtopnas pabora.

2.M3mepeHue pa3MepoB MaJlbIX TeJl.

I11. BzaumopeiicTBue Tej. (22 yaca)

Mexanuueckoe BUKeHUE. PaBHOMepHOe M He paBHOMepHOe aBmkeHue. Ckopoctb. Pacuer myTtu u
BpeMeHH ABnxkeHus. Tpaekropus. IIpsamonuneitHoe asuxenue. B3aumonericteue ten. Muepuus. Macca.
[TnotHocTs. U3MepeHne macchl Tena Ha Becax. Pacuer Maccsl U o0beMa 1o ero mioTHocTH. Cuina. Cuitsl
B IpUpOJE: TATOTEHUS, TSKECTH, TpeHus, ynpyroctu. 3akoH ['yka. Bec Tena. CBs3p Mexay cuioin
TSDKECTH U Maccol Tena. [Iunamomerp. CliokeHHE IBYX CHJI, HAIIPABJIEHHBIX 110 OAHOM NpsAMoi. Tpenue.
VYupyras nedopmarusi.

JInabopamopnwie pabomel.

3.M3mepenue macchl Tea Ha phlYaKHbBIX BECax.

4. V3mepenue oObema Tena.

5.0mnpenenenye MIOTHOCTH TBEPIOTO BEIIECTBA.

6.I'pagynpoBanue NpyXKUHBI U U3MEPEHHUE CUJT TUHAMOMETPOM.

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

Hasnenue. OnbiT Toppuueruin. bapomerp-anepoun. AtMocdepHoe NaBiIeHHE HA PA3IUYHBIX BBICOTAX.
3akoHn Ilackana. CrnocoObl yBenmuyeHMs: M yMeHbleHUs AaBieHud. [laBnenue raza. Bec Boznmyxa.
Boznymnas obonouka. M3mepenue atmochepHoro nasieHus. Manomerpbl. [lopiiHeBoil KuAKOCTHBIN
Hacoc. [lepenaua naBneHus TBEPIbIMHM TEIaMHM, >KUJIKOCTSIMH, razaMu. J/IeficTBUE KUIAKOCTH U raza Ha
HOrPY’KEHHOE B HUX TeJ0. PacueT naBieHus ®HUIKOCTH Ha JJHO U CTEHKH cocyaa. CooOIarome cocy/Ibl.
Apxumenosa cuna. ['mapasnuueckuit npecc. [lnaBanue Ten. [lnaBanue cynos. Bo3gyxomnnaBanue.
JlabopaTopnas padora.

7.0npeneneHue BHITAIKUBAKOIIEH CHIIbI, AEHCTBYIONIEH HA MOTPYKEHHOE B AKUJIKOCTH TENO.

8.BbIsicHEHME yCIIOBUH TUIaBAHUS TENA B KUAKOCTH.

V. Pa6ora u MomiHOCTb. JHeprus. (14 yacos.)

PaGora. MoutHocts. OHeprusi. Kunernueckas sneprus. [loteHuuanpHas sHeprus. 3aKOH COXpaHEHUS
MexaHudeckoil sueprun. IIpocteie mexanusmel. KIIJ] mexanu3zmoB. Peiuar. PaBHOBecue cui Ha pbryare.
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MowmeHT cuiibl. Peraaru B TexHuke, ObITY U npupoje. [lpuMeHeHne 3akoHa paBHOBECHS phlyara K OJIOKY.
PaBeHCTBO paboT NpH UCIOIB30BAHUY MPOCTHIX MEXAHU3MOB. «30JI0TOE IIPABUIIO» MEXAHUKH.
JlabopaTopnas padora.
9.BbIsicHEHUE YCI0BYsI pABHOBECHS pblyara.
10.Onpenenenne KI1/] npu noabeme 1o HaKJIOHHOM MIIOCKOCTH.
VI. IloBTOpeHue (2 4)

AHanu3 ommoOoK, JOMYIIEHHBIX B HITOTOBOM KOHTPOJILHOM padoTe.

8 ki1ace

(68 gacos, 2 yaca B HEJCITIO)

I. TensioBble siBjieHus (26 yacoB)

Buytpennsis sneprus. Termooe asmxenue. Temmeparypa. Temnonepenaya. HeobpatumocTs mporecca
terionepenaud. CBsA3b TeMIEpaTypbl BEIIECTBA C XAOTUYECKUM JBHKEHHEM ero 4dactull. CrocoOsbl
M3MEHEHUs1 BHYTpeHHEN sHepruu. TemnonpoBoaHOCTh. KoaudyecTBo TEmnoThl. Y 1eibHAas TEINIOEMKOCTb.
Konekmus. W3nydenue. 3akoH COXpaHEHHMs SHEpPruM B TEIUIOBBIX Ipoueccax. llmaBnenue wu
KpUCTAIIM3ausl. Y AenpHas Teriora miasieHus. ['papuk mnaBnenus u otBepaeBanus. [IpeodpasoBanue
SHEPIrUH NPHU U3MEHEHMSX arperarHoro COCTOSIHMs BewlecTBa. VcmapeHune u KoHAeHcauus. Y IenbHas
TEIUIOTa MapooOpazoBaHus U KoHAeHcauuu. Pabota mapa u rasa npu pacmmpeHun. Kunenue kuaKocTu.
Bnaxnocts Bo3ayxa. TemnoBble 1BUraTesd. JHEPrus TOIIMBA. Y IebHAsl TEII0Ta CTOPaHUSL.
Arperatnble coctosiHus. [Ipeo6pasoBanue sHepruu B TerioBbix apuratensax. KIIJ[ TrermoBoro apuratens.
®poHTansHasg 1abopaTopHas padora.

2.CpaBHEHHE KOJIUYECTB TEIUIOTHI IPYU CMELIMBAHUM BOJIbI Pa3HOW TEMIIEPATypBhl.

3.M3mepenue yaenbHOM TEMI0EMKOCTH TBEPOTO Tea.

I1. DinexTpUYecKue sIBJEHUs M 3JIeKTPOMAarHUTHBIE siBJjieHust (31 yaca)

DneKkTpu3aiusi Tell. DJEeKTpUuecKuil 3apsia. BzaumoneiictBue 3apsanoB. [IBa BuAa 3JIEKTPUYECKOTO
3apsfa. JJuCKpeTHOCTh 3JEKTPUUECKOro 3apsiaa. DIEKTPOH. 3aKOH COXPAHEHHUS AJIEKTPUUYECKOro 3apsja.
Onextpudeckoe mnosie. Onekrpockon. CtpoeHue aromoB. OOBSCHEHHE HIEKTPUYECKHX SBICHUH.
[IpoBOIHMKM M HENPOBOJHUKHM 3JEKTpUYecTBa. JI€HMCTBHE SJIEKTPUYECKOrO IOJII Ha JJIEKTPUYECKUE
3apsizibl.

[TocTostHubI  AnekTpudeckuit TOK. MCTOYHMKM dJeKTpuyecKkoro Toka. Hocutenn CcBOOOIHBIX
3JIEKTPUYECKUX 3apsA0B B METAIUIAX, JKUJKOCTIX U ra3zax. DJIEeKTpUYecKas LEeMb U €€ COCTABHbIE YaCTH.
Cuna Toka. Enuuunel cuibl Toka. Ammepmerp. M3mepenue cunbl Toka. Hampspkenue. EqunHuiisi
HanpsbkeHus. BoabTtmerp. M3Mepenue HanpsikeHusl. 3aBUCMMOCTb CHIIBI TOKA OT HAIPSKEHUS.
Conporusnenue. Enununel conpotusieHus. 3akoH Owma Juid ydacTKa 3JeKTpuyeckoi nenu. Pacuer
CONPOTHBIIEHUSI TIPOBOJHUKOB. YJelIbHOE conporuBieHue. IIpumepbl Ha pacdeT CONPOTHUBIIECHUS
IIPOBOJIHUKOB, CHJIBI TOKa M HamnpspkeHHs. Peocratsl. llocimenoBaTenbHOE M MMapauieIbHOE COSIUHEHUE
MPOBOJIHUKOB. JeHCTBHS 3JIEKTPUUECKOTO TOKA

3akon Jxoymns-Jlenna. PaGora snmekTpuueckoro Toka. MOIIHOCTH SJEKTPUUYECKOTO TOKA. EIUHMIIBI
paboOThl DIIEKTPUYECKOTO TOKA, NpUMEHseMble Ha TpakThKe. CYETYHMK OHIEKTPUYECKON HSHEepruu.
DnekTpoHarpeBareibHble MpUOOphl. Pacder anekTposHepruu, morpedsisseMoil ObITOBBIMH NMPUOOpaMH.
HarpeBanue npoBOJAHUKOB AJNEKTPUUYECKUM TOKOM. KOJIMYECTBO TEIIIOTHI, BBIAECISIEMOE MPOBOAHUKOM C
tokoM. Jlamna HakanuBanusi. KopoTkoe 3ambikanue. [Ipenoxpanurenu. MarautHoe nosne. MaroutHoe
MoJIe MPsIMOTO TOKAa. MarHuTHbIe JIUHUU. MarHuTHOE MoJie KaTyIIKU C TOKOM. DIEKTPOMAarHuThl U UX
npuMeHeHus. [locTostHHbIE MarHuThl. MarHUTHOE MOJI€ MOCTOSHHBIX MAarHUTOB. MAarHUTHOE MOJIe 3€MJIHU.
JelicTBre MarHUTHOTO MOJIS HA MPOBOJAHMUK C TOKOM. DJIEKTPUUECKUI JBUTATEIb.

Dponmanvhsie 1ab60pamopHvie padomal.

4.COopKa »JIeKTpUUYECKOH 1IeTIH M U3MEPEHHE CHIIbI TOKA B €€ Pa3InYHbIX yyacTKax.

5.M3Mepenune HanpsKeHUsT Ha Pa3IMYHbIX YYaCTKaX 3JIEKTPHUYECKOMN LIETIH.

6.PerynupoBanue CUIIbI TOKA PEOCTATOM.

7.113MepeHune CONpOTUBIIEHUS ITPOBOIHUKA IIPH IIOMOIIM AMIIEPMETPA U BOJIBTMETPA.
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8.M3MepeHre MOIHOCTH U pabOThI TOKA B 3JIEKTPUUECKOM J1aMII€.
9. COopKa 2JEKTPOMArHiTa U UCTIBITAHUE €r0 JCHCTBUS.
10. M3yueHue 31eKTpUuecKOro ABUraTelsl IOCTOSHHOIO TOKA (Ha MOJEIN).

I11. CBeToBble siBjieHus. (10 yacoB)

Hcrounnku cBera.

[IpsiMonuHeitHOEe pacrpocTpaHeHUue, OTpakKeHUe W npejomiieHue cBera. JIyu. 3akoH oTpa)keHus CBETa.
[Tnockoe 3epkano. Jlunaza. Ontmueckas cwia JuH3BL. M300paxeHue naBaemoe JuH30M. M3Mepenue
(dOKyCHOTO paccTostHUS codupatomieit MnH3bl. OnTuyeckue npudopsl. a3 u 3penune. Ouky.
Dponmanwvhsie 1ab6opamopHvlie padomal.

11.13y4eHne 3aKOHOB OTpa)KE€HUs CBETa

12.HabnroneHue sSBJIEHUS MPEIOMIICHHUS CBETA

13.ITonyuenue n300paskeHUs IPH MTOMOIIH JINH3HI.

Pezeps -2uac

IV. lloBTOpenue (1 4)

9 ki1acc

(102 uyacos, 3 yaca B HEJIENIO)

I. 3akoHbI B3anMoAelCTBHA ¥ ABH:KeHHS TeJl. (36 yacoB)

MarepuanbHas Touka. Tpaektopus. Ckopocts. Ilepememenne. Cucrema orcyera. OrnpeneneHue
KOOpAMHAThl JBWXKyIIero tena. ['paduku 3aBUCUMOCTH KHUHEMAaTHUYECKHUX BEJIUYMH OT BPEMEHH.
[TpsimonuHeitHOE paBHOYCKOpEeHHOE aBHkeHHe. CKOpOCTh PaBHOYCKOPEHHOTO ABHkeHUs. [lepemenienue
Y PaBHOYCKOPEHHOM JBIKEHUH. OmpeneneHne KOOpAMHATHI IBIKYIIEro Tena. ['paduku 3aBUCUMOCTH
KMHEMaTUYEeCKUX BEIMYMH OT BpeMeHH. YcKopeHue. OTHOCHUTENBHOCTh MEXaHHMYECKOTrO JABMXKEHUS.
HNuepunanpHas cucreMa 0Tc4eTa.

[lepsriii 3akoH Hetorona. Bropoii 3akon Herotona. Tperuii 3akon HetoTona. CBoOoiHOE naieHne 3aKoH
BcemupHnoro tarorenus. KpuBonuHeliHOe IBMXKEHHE J[BHJKEHHE 10 OKPYKHOCTH. VICKycCTBEHHBIE
cnyTHUkH 3emuid. Paketsl. Imnynbe. 3akoH coxpaHeHUs UMIysibca. PeakTuBHOE nBMkeHHUE. [[BrkeHne
Tesa OpOIIEHHOTO BEPTUKAIbHO BBepX. JIBMKeHHE Tesna OpOLIEHHOTO IOJ YIVIOM K TOPH3OHTY.
JIBmxeHue Tena OpOIICHHOTO TOPU30HTAIBHO. YCKOPEHHE CBOOOTHOTO MaJeHUs] HAa 3eMjie U JAPYTHUX
MJIaHeTax.

DponmanvHole 1abopamopHvie padomal.

1. UccnenoBanue paBHOYCKOPEHHOT'O IBUKEHUs 0€3 HauallbHOW CKOPOCTH.

2.MI3mepenune yCKOpeHusi CBOOOTHOTO TaICHHUS.

I1. Mexanuyeckue koJie0aHusi U BOJIHBI. 3BYK. (15 yacoB)

Mexannueckue kosnebanusi. Ammiautyna. Ilepuon, yactora. CBoboaHble koneOanus. KonebatenbHble
cucteMbl. MasTHUK. 3aBUCHUMOCTb IE€pUOAA M YACTOThl HUTSHOTO MAasTHUKA OT JUJIMHBI HHTH.
[IpeBparienue sHepruu npu KojaeOAaTeTbHOM JBIXKCHHH. 3aTyxaromue KoseOanus. BwiHyXIeHHBIE
KosiebaHus. MexaHndyeckue BoiHBL. J[nmuHa BonHbL. IlpononbHble M monepeyHble BOJHBL. CKOPOCTb
pacnpocTpaHeHusi BoJHbI. 3ByK. Bricota u TemMOp 3Byka. I'poMkocTh 3Byka/ PacmpocTpaneHue 3ByKa.
CxopocTtsb 3Byka. OTpaxkeHue 3Byka. 9xo0. Pe3oHanc.

®poHTanpHas 1adopaTopHas padora.

3.HccnenoBanue 3aBUCMOCTH TIEpHOJIa U YACTOTHI CBOOOIHBIX KOJeOaHUI MaTeMaTHUECKOro MasiTHUKA
OT €ro JJIUHBI.

I11. DekTpoMarauTHbIe siBJIeHus . (24 yaca)

JleiicTBre MarHUTHOTO TOJIS HA AJIEKTpUYecKue 3apsaasl. I'papuueckoe n300pakeHne MarHUTHOTO TOJISL.
HanpaBnenue Toka M HampaBjieHHE €ro MarHuTHoro nois. OOHapy)keHHe MarHUTHOTO MOJS IO €ro
JNeiCTBUIO Ha 3ekTpuyeckuil Tok. [IpaBuio neBoil pyku. MarHMTHbIM MOTOK. DJIEKTPOMAarHUTHAas
MHAYKIMS. SIBJIEHNE 3JIEKTPOMarHUTHOM MHAYKLIUU. [lonyueHre nepeMeHHOro 2JIeKTpUYECKOTO TOKA.
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DnekTpoMaroutHoe mnosie. HeogHopoaHoe M HeoAHOpoIHOE mojie. B3auMoOCBS3b 3JIEKTPUUYECKOTO U
MAarHUTHOTO MOJ€H. DJIEeKTpOMarHuTHble  BOJHBL. CKOpPOCTh pacnpOCTpaHEHUs 3JIEKTPOMArHUTHBIX
BOJIH. DJIEKTPOJIBUTaTEeNb. DieKTporenepaTop. CBEeT — 3JIeKTPOMAarHuTHAs BOJIHA.

®dpoHTanpHas JadopaTopHas padora.

4. VzyyeHue siBICHUS 3JIE€KTPOMArHUTHON UHIYKIUU.

I V. Crpoenne atoma u aromHoro siipa (20 yacon)

PagunoaktuBHOCTh. Anb(a-, Oerra- m ramma-usnydeHue. OMNBITHI [0 PACCEHBAHHIO ab(a-d4acTHll.
[Inanerapuas mouenbs aroma. ATomHOE #Aapo. [IpOoTOHHO-HEUTpOHHAsT MOJEAb sApa. MeToasl
HAOJIO/IEHUST M PErUCTpaIlMi 4YacTull. PalnoakTHBHBIC MPEeBpAIICHHSI. DKCIEPUMEHTATbHBIC METOJIBI.
3apsan sapa. MaccoBoe uncio saapa. Anepusie peakuuu. Jlenenue u cuntes saep. CoxpaHeHue 3apsaa u
MacCOBOTO YHUCIA MPHU SACPHBIX peakiusax. OTKpbITHE MPOTOHA M HEUTpOHA. fepHble CHIIbL. DHEPrus
CBSI3U YaCTHII B SApE.

Oueprus cBsizu. Jledhekr macc. Beyienenue sHepruu mpu JENCHUH M CUHTE3e sijiep. Vcmonb3oBaHue
anepHoit sneprun. [losumerpus. Snepueiii peakrop. [IpeoOpazoBanue BHyTpeHHel sHepruu siaep B
AEKTPUYECKYIO PHEPruto. ATOMHAsl SHEpreTuka. lTepmosiiepHble peakiuu. buonoruueckoe aeicTsue
paauanuu.

®poHTanpHasg 1abopaTopHas padora.

5.M3y4yenue nenenus siapa atoMa ypaHa no ¢potorpaduu TpeKkos.

6./3ydeHre TPeKOB 3apsKEHHBIX YaCTHIL IO TOTOBBIM (hoTOrpadHsiM.

V. Ctpoenue u 3Bojionust Beenennoii (S yacos)

CocraB, crpoenue u npoucxoxiaeHue ComHeuHoil cucteMbl. bompmme Tena CoOTHEYHOUW CHCTEMBI.
Mansie Tena Conneunoit cucrembl. CTpoenue, uznyuyeHue u 3poirouus Cosnna u 3Be3l. CTpoeHue u
sBoIOLMs Beenennon.

CHucOK JUTEPATYPHI ¢ YKA3aHUEeM MepeyHs V4eOHO-MeTOIMYeCKOro odoecrneyeHys, CpeacTB
00VYeHHS U DJECKTPOHHLIX 00Pa30BaATEeJIbLHbBIX PECYPCOB.

1. Mapon A.E., Mapon E.A. ®uzuka. 7 knacc. Jlunakruueckue matepuansl. M.: poda, 2019.

2. Tlepprmikua A.B. ®wusuka. 7 knacc. Y4eOHHK i 00meo0pa3oBaTeNbHBIX YUPSKICHUH. M.:
Hpoda, 2018.

3. ®wunononu H.B. ®usmka. 7 kimacc. Meroaudeckoe mocoore k yueOHnky A.B. Ileperimkuaa. M.:
Hpoda, 2018.

4. Xannanona T.A., Xannano H.K. ®u3zuka. 7 knacc. Pabouas terpaas. M.: [Ipoda, 2019.

5. Xannanona T.A., XannanoB H.K. ®u3suka. 7 xnacc. Tectsl. M.: Ipoda, 2019

6. Ilepprmkua A.B. ®wusmka. 8 kimacc. Y4eOHUK UIsi 00IIe0Opa3oBaTEIBHBIX OpraHu3anuid. M.:
Hpoda, 2019.

7. 2. ®unonoBuu H.B. ®usuka. § ximacc. Meroauueckoe nocobue xk yueoOHuky A.B. Ileprrimkuna.
M.: Ipoda, 2018.

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

9. 4. Mapon A.E., Mapon E.A., [To3zoiickuii C.B. ®usuka. § xnacc. COOpHUK BOIPOCOB U 331a4. M.:
Hpoda, 2019.

10.5. XannanoB H.K., XannanoBa T.A. COOpHHMK TeCTOBBIX 3ajaHuii mo ¢usmke. 8 kimacc. M.:
BAKO, 2019.

11. ®uszuka. 9 xi.: yued. ans obueodbpazosar. yupexaenuil. / A.B. [1éppiukun, E.M. I'ytHuk M.
Hpoda, 2017.

12. ®usuka. 9 xnacc: noypouHslie miaHsl mo yueOHuky A.B. I1épormkuna, E.M. I'yTHUK / aBT.-cOCT.
C.B. bob6posa. — Bonrorpaxa: Yuurens, 2017. — 175 c.

13. ®usuka: 3agaunuk: 9 — 11 ki.: Yue6. mocobue ans obiieodpas3oar. yueb. 3aBeneHuid. — M.:
Hpoda, 1996. — 368 c.: mi. — (Bagaunnku «Ipodsr»).
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14. ®usuka. Tectol. 7 — 9 knaccel. Kabapaun O.D., Opnos B.A. Y4eOH. - MeTox mocodue. — 4-¢ u3.,
crepeorurt. — M.: Jlpoda, 2000. — 96 c.: ui.

15. ®usnveckuii SKCIIEPUMEHT B cpeliHel 1mKoiie: Mexanuka. MonekyspHast pu3nka.
OnekrpoauHamuka / [llaxmaes H.M., Illunos B.®. — M.: IIpocsemenne, 1989. — 255 c.: un. — (b-
Ka y4uTems PU3NKH).

16. JIozoBenko C.B., Tpymmna T.A Peanu3zanust o6pa3zoBaTeIbHBIX IPOrpamMM Mo PU3MKE C

UCIIOJIb30BaHUEM 000pyI0BaHUA IAETCKOro TexHomnapka «lkonbuenii KBanTopurom» Mockaa,
2021

Humepnuem-pecypceol:

1.bubnmoreka — Bee mo npeamety «Pusnka». — Pexxum nocrymna: http://www.proshkolu.ru
2.BuaeoonsiTel Ha ypokax. — Pesxkum mocrtyma: http://fizika-class.narod.ru

3.Enunas koyiekius IU(PPOBBIX 00pa3oBaTelbHBIX pecypcoB. — Pexum nocrtyma: http://school-
collection.edu.ru

4 NHTepecHble MaTepUasbl K ypokaM (GU3HUKHU 110 TeMaM; TECThI [0 TEMaM; HATJISITHbIC TIOCOOHS K YPOKaM.
— Pexxum nocryna: http://class-fizika.narod.ru

5. lludpossie oOpa3oBarenbHbIe pecypehl. — Pesxxum goctyma: http://www.openclass.ru

6. DJeKTpOHHbIC YYeOHUKH 110 (pusuke. — Pexxum nocryna: http://www.fizika.ru
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