MyHuumMnansHoe 61oaKeTHOE 06LLe0bpa3oBaTe/lbHOE YUpeXXaeHue
« MarucTpanbHUHCKas cpefHas o6LieobpasoBaTe/ibHas LIKoMa Ne22»

Mporpamma «YTBEPXKAAIO»
paccMOTpeHa Ha METOANYECKOM COBETE
NeJ) ot«// » OJT2021r COLL Ne22»

g
O/ » OP 2021r

Paboyaa nporpamma
«PUINKA»
(7-9 Knacc)

( c ucnonb3oBaHemM 060pY/0BaHNS LieHTpa 06pa3oBaHmMs
eCTeCTBEHHO-Hay4YHON N TEXHOMOMMYECKO HanpaB/ieHHOCTel «Touka PocTa»)

CoctaButenb: yuntens msnkn IKK Laxosa J1.M.



TOUKA  POCTA P3N0

NMOACHUNTEJIbHAA 3ATNMTNCKA.

Paboyass nmporpaMma ecTeCTBEHHOHAY4YHON HamnpaBfeHHOCTM MO  (OM3MKE C  MCMOMNb30BaHUEM
o6opyfoBaHNA LieHTpa «TOYKM pocTa» Ana 7-9 K/1acCoB OCHOBHOW LUKOMbl COCTaB/eHa U pa3paboTaHa B
COOTBETCTBUU C.

o defepasibHbIM  3aKOHOM 0T 29.12.2012 Ne 273-®3 (pes. ot 31.07.2020) «O6

o6pasoBaHuK B Poccuiickon depepauum» (C M3m. 1 gon., BCTyn. B cuny ¢ 01.09.2020);

* TpeboBaHusMM  PeflepaibHOMO  roCyapCTBEHHOrO  06pa30BaTe/IbHOro  CTaHgapTa
OCHOBHOr0 06LLero obpasoBaHus (YT8. NpuKasoM MuHUCTEPCTBA 06pPa30BaHUS U HayKu
Poccuiickoin depepaumm ot 17.12.2010 Ne 1897) (peg. 21.12.2020);

e T[lacnopTom HaumoHanbHOro npoekta «O6pasoBaHue» (yTB. npesmanymom CoseTa npu
MpesngeHTe P® no CTpaTerMyeckoMy pasBUTUIO W HaLMOHa/IbHBIM  MPOEKTaM,
npoTokon ot 24.12.2018 Ne 16);

e [ocygapCTBEHHOI nporpammoii Poccuiickor dPeaepaummn «Pa3BuTe 06pa3oBaHUs»
(ytB. ToctaHoBneHvem T[lpaBuTensctBa P® oT 26.12.2017 Ne 1642 (pes. ot
22.02.2021) «O6 yTBEPXAEHWM  TOCYLAPCTBEHHON  Mporpammbl  POCCMIACKOM
depnepaumn «PassuTre 06pasoBaHUA»;

e aBTOPCKOM MpOrpamMMoi OCHOBHOro 06Llero obpasoBaHus no usuke gns 7-9 knaccos (A. B.
MépbIwKnH, H.B. ®unoHosuy, E.M.I'yTHKK, M., «[poda», 2015 r.);

* y4yebHbIM nNJaHOM W OCHOBHOM  06pasoBaTesibHOM  nporpammbl OO0  MBOY
«MaructpanbHuHckas COLL No22»,

o MeTogNyeckKumM  peKoOMeHZauMaMU M0 CO34aHWK0 U (PYHKUMOHMPOBAHWIO B
06Le0bpa3oBaTe/ibHbIX OpraHM3auusX, PacrnofioKeHHbIX B CEbCKOM MECTHOCTU U
ManbIX ropojax, LEHTPOB 06pa3oBaHMsi ECTECTBEHHOHAYYHOW W TEXHOMOrMYecKoW
HanpaeneHHoCTeNn («Toyka pocTa») (YTBepXAeHbl pacnopskeHneM MUHMUCTepPCTBa
npoceeLleHuns Pocecuiickori ®epepauum oT 12 sHeapsi 2021 1. Ne P-6).

Pabouas nmporpamma peanusyeTcs B yyebHukax A. B. TMepbliiknHa «dusmnka 7 knace», «dusnka 8
Knacc», «®Pusmka 9 Knacc»  cucTembl  «BepTukanb» - [MepbllkvH A, B.,  yyebHuK ans
06LeobpasoBaTe/bHbIX y4ebHbIX 3aBefeHnin.M.: [poda, 2020

MporpammMa onpefensieT CoAepXaHue M CTPYKTYpy Y4ebHOro matepuana, Noc/efoBaTeNbHOCTb ero
M3y4yeHns, MNyTU (POPMUPOBAHNS CUCTEMbI 3HAHWIA, YMEHWIA W CNOCOOOB [AeATeNbHOCTW, Pa3BUTUS,
BOCMUTAHNA 1 coLManm3almnm yyalmxcs.

Co3pgaHne uUeHTpa «Touyka pocTa»  npegnonaraeT  pasBuTve  06pa3oBaTes/ibHONA
MH(PacTPyKTypbl  00Lleobpa3oBaTeNbHOW — opraHu3auuM, B TOM  4YuC/le  OCHALLeHue
06Le06pa3oBaTe/IbHON OpraHn3auum:

1 obopygosaHvem, cpeacTBaMy OOYyYeHWS W BOCMUTAHUS L1 U3y4yeHus (B TOM uucre
3KCMEepUMEHTa/IbHOr0) NPeAMETOB, KypcoB, AUCUMMANH (MOAY/eld) eCTeCTBEHHOHAYUYHOM
HanpaB/fEHHOCTU NPV  peann3auMm OCHOBHbIX 00LLe06pa3oBaTe/lbHbIX NporpaMm U
[ONOMHUTENbHBIX 06Lle0bpazoBaTeNbHbIX MporpaMm, B TOM 4uUCne A1 pacLUMpeHus
coAepXkaHnsa y4yebHoro npegmera «Pusnkax;

2. obopynoBaHMeM, cpefcTBamy 00y4YeHUS W BOCNUTAHWUS [NA peasnsaumn  nporpamm
[ONOMHUTENBHOrO 06pa30BaHNsA eCTECTBEHHOHAYYHOIN HanpaB/eHHOCTENR;

3. KOMMNbIOTEPHLIM 1 MHBIM 060PYLOBAHMEM.

MpodunbHbLIA  KOMMNEKT 06opyfoBaHNA  obecneymBaeT  3(eKTUBHOE  LOCTVKEHUE
obpas3oBaTe/ibHbIX  pe3y/bTaToB  0Oy4YaroWMMMUCA N0 NporpaMMam  ecTeCTBEHHOHAay4YHOM
HanpaBNeHHOCTN, BO3MOXXHOCTb Yr/lyO6NEHHOIO0 M3yYeHUst OTAe/bHbIX MPeLMeToB, B TOM 4ucre
And (hOpMUPOBaHMSA U3006peTaTe/IbCKOro, KPeaTMBHOr0, KPUTUYECKOro MbILIEHWs, Pa3BUTUA
(hYHKUMOHAMIbHON rpaMOTHOCTM Y 06y4YaroLmxcs, B TOM 4uCNe eCTeCTBEHHOHAy4HON W
maTemMaTnyecKom.
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IKCNEPUMEHT SIBNSETCS MCTOYHMKOM 3HAHUA N KPUTEPUEM WX WMCTUHHOCTU B Hayke.
KoHuenums coBpemMeHHOro 06pa3oBaHMsl NoApasymMeBaeT, 4YTO B Y4eOHOM 3KCMEPUMEHTE
BeAyLLYtO pOnb [O/MKEH 3aHATb  CaMOCTOSATENIbHbIA  MCCNeA0BaTeNIbCKUA  YUYEHNYECKMIA
aKcrnepumeHT. COBpPeMeHHbIE 3KCMepUMEHTasbHbIE WCCMeLOBaHNA MO (PU3MKE YXKe TPYAHO
npeacTaBuTb 6e3 MCMONb30BaHUS HE TOMbKO aHaNOroBbiX, HO W UMDPOBLIX N3MEPUTENbHbIX
npuéopos. B deaepanbHOM rocyaapcTBeHHOM o6pa3oBaTenibHOM cTaHaapTe (manee — ®roC)
NPONMCaHo, YTO OAHUM U3 YHUBEPCA/IbHBIX YYEOHbIX

pevcTeuii  (panee — YY), npuobpeTaembiX Yyyawmumucs, [OMHKHO CTaTb YMeHue
«MNPOBEAEHNS ONbITOB, MPOCTHIX 3KCMEPUMEHTA/IbHLIX WCCMEA0BaHNI, MPSIMbIX U KOCBEHHbIX
M3MEPEHWIA C NCMOMb30BaHMEM aHa/IOrOBbIX M LMMPOBLIX N3MEPUTENbHBLIX MPMOOPOB».

YUebHbIA 3KCNEPUMEHT MO (PU3MKE, NMPOBOAMMBIA Ha TPaAMUMOHHOM 060pyaoBaHnK (663
NPUMEHEHNS LUM(POBLIX abopaTopwii), He MOXET B MOJHON Mepe 06ecrneunTb peLleHne Beex
06pas3oBaTefibHbIX 33da4 B COBPEMEHHONM LwKone. CnoXuBliascs cuTyauus 00ycnoBneHa
CyLLeCTBOBaHMeM pasa npobnem:

*  TpagMuMOHHOE  LUKOMbHOE 060pyAOBaHME  M3-3a  OrFPaHUYEHWUs  TEXHUYECKMX
BO3MOXXHOCTEN He MO3BONAET NPOBOANTL MHOMME KO/IMYECTBEHHbIE UCCEA0BaHNS,

e [NTENbHOCTb NPOBEAEHWS (DM3NYECKUX WCCNeA0BaHUA He BCerga Coriacyercs C
[JIMTENbHOCTBIO YUEOHbIX 3aHATUN;

*  BO3MOXHOCTb MPOBEAEHWNS MHOIMX (PU3NYECKMX WCCMEA0BaHMIA  OrpaHNYMBAETCS
Tpe6oBaHMSAMY TEXHWUKM 6€30MacHOCTM 1 ap.

Lincpposas nabopatopusi KapAMHa/bHbIM 006pa3oM W3MEHSET METOAMKY W COfepXKaHue
9KCMEPUMEHTA/IbHON  [eATeNbHOCTU W MOMOraeT PeWnTb  BbILENepeyncIeHHble  NPo6IeMbI.
LLInpoKniA cnekTp UMppoBbIX LATYMKOB MO3BOMSET y4allMMCA 3HAKOMUTLCA C MapameTpamu
(h13MYECKOro 3KCMEepUMEHTA He TOMIbKO Ha KayeCTBEHHOM, HO M Ha KO/MYECTBEHHOM ypoBHe. C
MOMOLLbI LMPOBOIA nabopaTopun MOXHO MPOBOAUTL [A/IMTENbHbIA 3KCMEPUMEHT AaXEe B
OTCYTCTBMW 3KcnepuMeHTaTopa. Mpy 3TOM M3MepsieMble AaHHble W pe3ynbTaTbl UX 006PaboTKM
0TOOPaXarTCHA HEMOCPEACTBEHHO Ha 3KpPaHe KOMMbIOTEpa.

B npouecce hopMMPOBaHMS KCMEPUMEHTANbHBIX YMEHWA No U3MKe yualluiics yunTes
NpeAcTaBNsaTb MHOPMALIMIO 06 1CCNef0BaHNN B YETLIPEX BUAAX:

e B Bepba/bHOM:  OMMUCbIBaTb  3KCMEPUMEHT, CO03[aBaTb  C/IOBECHYIH)  MOAENb
3KCMEpUMEeHTa,  (IMKCMPOBaTb  BHUMAHWE Ha  M3MepsieMblX  (DM3NYECKMX  BENNUMHAX,
TEPMUHONOTUN;

e B Tab/MYHOM: 3aMONHATb TabNMLbI AAaHHBIX, NEXALLMX B OCHOBE NMOCTPOEHMS rpadnKoB
(Npw 3TOM y yyaLMXCA BO3HUKAET NepPBMYHOE NPeACTaBNeHMe 0 MaclLTabax Be/IMUNH);

e B rpatiM4yeckoM: CTPOUTb rpatinKy Mo TabANUYHBLIM AaHHbLIM, UTO MO3BOMSET NEPENTH K
Bbl- IBMXKEHMIO TMMOTE3 O XapaKTepe 3aBUCMMOCTU MEXAY (PU3NYECKUMI BENMUMHAMM (MPX 3TOM
yunTeNb MOKa3blBaeT MNPEeVMYLLECTBO B BM3yanM3auuy 3aBUCUMOCTEN MEXAY BeNU- UMHAMW,
HarnsAHOCTb M MHOTOMEPHOCTb);

* B aHaNTNYECKOM (B BMAE MaTeMATMYECKMX YPaBHEHWIA): MPMBOANTL MaTeMaTUYecKoe
OnMcaHWe B3aVMOCBA3M  (U3MYECKMX BENIMUMH, MaTeMaTUyeckoe O0006LLEHNE MOMYYeHHbIX
pe3ynbTaToB.

Mepexon K Kakaomy aTany npeacTaBneHust MHPOPMaLMK 3aHUMAeT [0CTaTOYHO 6O0/bLLION
MPOMEXYTOK BpeMeHWU. Be3ycnoBHO, B 7—9 Knaccax 3TOT MPOLECC HeobXoauM, HO B CTapLUMX
Knaccax 3TO BPEMSI MOXHO Oblno 6bl OTBECTU Ha pelLeHne 6onee BaXKHbIX 3adad. B 3Tom nnaHe
LMpOoBbIe NabopaTopun NO3BONSKOT CYLLECTBEHHO 3KOHOMUTbL BPEMS, KOTOPOE MOXHO NOTPaTUTb
Ha (opMMpOBaHME WCCNEA0BATENbCKMX YMEHWUIA Y4yallUXCsl, BbIPaXKAOLMXCA B CNeayoLnX
LeACTBUAX:

e onpeaeneHne nNpobnemsl;
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*  NOCTaHOBKa MCCNefoBaTeIbCKOW 3aauun;

*  NiaHMpOBaHMWE peLleHnsa 3ajauu,;

*  NOCTPOEeHWEe MOJENeN;

*  BbIABWKEHWE runoTes;

*  3KCMNepuMeHTa/bHas NPOBepKa rnroTes;

*  aHa/IM3 JaHHbIX 3KCNEePUMEHTOB U HAONIOLEHWIA;

e (hOpMyNIMpOBaHNe BbIBO/OB.

MocnegHne  rofpl Yy  yyawmxca  HabMOAaeTcd  HU3Kas  MOTMBAUMS  U3YYeHUs
eCTeCTBEHHOHAYUHbIX ANCUMUMANH W, KaK CNefcTBue, NafeHne Kadectsa 06pazoBaHus. Livgposoe
yyebHOe 060pyJoBaHMe MO3BOMAET YYalMMCA O03HaKOMUTBLCA C COBPEMEHHBLIMU METOLAMM
nccnefoBaHNs, NPUMEHAEMbIMU B HayKe, a YYUTeNo — MNPUMEHATL Ha MPaKTUKE COBPEMEHHbIe
negarornyeckne TeXHONOrMn. Mo3TOMy [/1aBHOW COCTaBNAOLLE KOMMJeKTa «TOYKOM pocTa»
ABNAOTCA LMPPOBbIe abopaTopuu.

Mpepnaraemas nporpamMmMa peasiu3yeTcs ¢ NoMoLLbi0 y4ebHO-MeToAMYeCKMX KOMMNEKToB (YMK).

YMK ansa kaxgoro knacca BK/IKOYaeT: yYeOHMK, 3aauHVK, METOAMYECKME MaTepuabl A1S YUuTens,
CamMOoCTOSATE/bHbIE 1 KOHTPO/bHbIE PabOTbI.

MnaHupytoTca cregytowye hopMbl OpraHu3aLmm y4ebHoro npouecca: (POHTa/IbHbIE;  KO/IEKTUBHbIE;
rpynnoBble; paboTa B Mape; WHAMBUAYANbHbIE.

B npenogasaHun npegMeta 6yLyT UCNONb30BaTLCA CrefyHoWe TeEXHONOMU U METOAbl: IMYHOCTHO-
OpVIEHTUPOBaHHOE 00yyeHWe; NpobneMHoe 06y4eHue; AWG(epeHLMpoBaHHOe 00yYeHWe; TeXHONOrnu
00y4eHMs Ha OCHOBE peLLeHUs 3afay; MeTOAbl UHAVBUAYaAIbHOTO 00YYeHUs.

OcobeHHOe 3HaueHWe B MPenofaBaHUM (U3MKM MMEET LUKOMbHbIA (M3NYECKUIA IKCMEPUMEHT, B
KOTOpbIA  BXOAAT AEMOHCTPALMOHHbBIA  3KCMEPUMEHT U CaMOCTOSTE/IbHblE /1abopaTopHble  PaboThbl
yyalLmxcs.

Llenbto n3yyeHus uU3nKu B OCHOBHOM LLKOJE ABNSAETCS;

1) B HanpaB/IeHUN JINYHOCTHOIO Pa3BUTUSA

- BOCMMTaHWE rOTOBHOCTY 06YYatoLLMXCA K CaMOpa3BUTUIO U caMO06pa3oBaHUI0 Ha OCHOBE MOTUBALMM
K 0ByYEHMIO 1 NMO3HaHWIO;

-(hOpPMVPOBaHMe LEHHOCTM 3[0pPOBOr0 M 6e30MmacHOro 06pasa XM3HW, MpaBu UHAVBUAYabHOTO Y
KONNEKTMBHOIO 6e30MacHOro MoBefeHWs B YPe3BblYaHbIX CUTYaLMsX, YTPOXKAIOLLMX XKNU3HN 1 340POBbIO
Nofiel, NpaBnn NOBEAEHNS Ha TPAHCMOPTE 1 Ha Aoporax.

-BOCMUTaHMe YOEXAEHHOCTM B BO3MOXHOCTWM MO3HATb MPUPOLY, HEOOXOAMMOCTM  pa3yMHOro
NCNO/b30BaHNSA JOCTMXKEHWIA HAYKWN Y TEXHOOTWIA 419 fa/ibHEMLLEro pasBUTUA YeNoBeYeCKOro 00LLEeCTBa;

-pa3BUTNE YBaXEHUA K TBOPLAM HayKU W TEXHWKMW; OTHOLEHUS K (DU3MKE KaK K 3/MeMEeHTY
06LLeYeI0BEYECKON KyMbTYpbl;

2) B MeTarnpeaMeTHOM Hanpas/ieHU/

OCBOEHME 3HAHUA O MEXaHWYECKUX, TEMMOBbIX, 3/1EKTPOMAarHUTHLIX W KBaHTOBbIX SBMEHUSX;
BEMMUMHAX, XapaKTepU3yHoLLMX 3TU AB/IEHNS; 3aKOHaX, KOTOPbIM OHW MOAYMHAOTCSA; METOZaX Hay4HOoro
MO3HaHVA NPUPOAbI U (HOPMUPOBAHWA Ha 3TO OCHOBE NPEACTABNEHNI O PU3NYECKOW KapTUHE MUPa;

OBflafleHNe YMEeHUsMU MPOBOAWTL HaOMIOLEHNA MPUPOLHBLIX SABMEHWI, OnucbiBaTb U 0606LaTh
pe3ynbTaTbl HabMIOAEHWIA, MCNO/Mb30BaTb NPOCTbIE N3MEPUTE/bHbIE MPUOOPbI AN U3YUEHUS (IN3NYHECKMX
SIBNIEHWI; NPeLCTaBNATb pe3y/bTaTbl HAOMIOLEHUI UM U3MEPEHWIA B BUZe Tabnuy, rpadvkoB U BbISBATH
Ha 3TOM OCHOBE 3MMNVPUYECKME 3aBUCUMMOCTW; MPUMEHSATb MOMYYEHHbIE 3HaHUA AN 0ObACHEHUS
pa3Ho06pa3HbIX MPUPOAHBLIX SABNEHWA W MPOLECCOB, NPUHLMNOB [EACTBUA BaXKHEMLIMX TEXHUYECKMX
YCTPOWCTB, /151 peLleHns PU3NYeCcKnX 3aaay;

pa3BUTVe MO3HABaTEe/IbHbIX WHTEPECOB, MHTEMNEKTYaNbHbIX 1 TBOPYECKMX CMOCOBHOCTEl B mpoLecce
peLleHns  (PU3NYECKMX 3afay U BbINOIHEHUA 3KCMEepPUMEHTa/IbHbIX WCCMeLOBaHWA; CNOCOGHOCTM K
CaMOCTOSATE/TbHOMY MPUOOPETEHMIO HOBbLIX 3HaHWIA MO  (PU3KKe B COOTBETCTBUM C >KU3HEHHBIMU
MOTPeBHOCTAMM 1 UHTepecamu;

- MCNONb30BaTb KOMIMbIOTEPHbIE TEXHOMOTUN A5 PELLEHNS UHPOPMALMOHHBIX N KOMMYHUKALMOHHBIX
y4yebHbIX 3a7a4y, B TOM 4YMC/E: BbIYMCIEHME, HamnucaHue TMWUCEM, COYMHEHWUI, [OKNafoB, pedepaTos,
co3faHvie npeseHTaumn n ap.;
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ﬂnaHmpyeMble pe3ynbTaTbl OCBOEHUA y‘-IE6HOFO npeamMeTa «Pursnka».
JINYHOCTHBLIMYK pe3ynbTaTamu 00yyYeHUs Pusmke B 7-9 Knaccax SBAAIOTCS:

* pa3BUTUE MO3HaBATE/IbHbIX WHTEPECOB, WHTENNEKTYaNlbHbIX U TBOPYECKMX CMOCOOHOCTEN
yyalumxcs;

* y6eXJeHHOCTb B BO3MOXHOCTW NMO3HAHWA NPUPOAbI, B HEOOXOAMMOCTM PasyMHOro MCMosb30BaHMA
[OOCTVDKEHWIA HayKu W TEXHONMOTWA ANA AanbHEMWero pasBMTMS YenoBEYECKOro 06LLecTBa,
YBaXXEHME K TBOPL,AM HayKW W TEXHWKM, OTHOLLEHME K (PU3NKE KaK 3/1eMEHTY 00LLeYe10BeYeCKO

KyNbTypbl;

*  CaMOCTOSATE/IbHOCTb B MPUOOPETEHNN HOBbIX 3HAHWUIA N MPAKTUYECKNX YMEHWIA;

* TOTOBHOCTb K BbIGOPY >KM3HEHHOr0 MyTW B COOTBETCTBMM C COOGCTBEHHLIMU WHTEpecamu U
BO3MOXHOCTAMMU,;

* MOTMBauus  obpa3oBaTe/lbHOM  [eATe/IbHOCTU  LUKO/IbHUKOB ~ Ha  OCHOBE  JIMYHOCTHO
OPVEHTVPOBAHHOIO MOAX0.a;

* (DOPMUPOBaHME LEHHOCTHLIX OTHOLUEHWA APyl K ApYyry, Y4YuTento, aBTopaM OTKPbITUA K
N300peTeHNit, pesynbTaTtaM 00yUeHNs.

MeTanpeimMeTHbIMW pe3ynbTaTamu 00yyeHVs (U3MKe B 7-9 Knaccax ABNAKTCA:

e OBMafIeHNE HaBblKaMW CaMOCTOSTE/IbHOrO NPMOOPETEHMS HOBbLIX 3HAHWIA, OpraHM3auuM y4ebHoON
[eATeNlbHOCTW, MOCTAHOBKW Lie/ei, NiaHUpPOBaHWs, CAMOKOHTPO/IS U OLEHKW pe3y/bTaToB CBOEN
[eATeNbHOCTU, YMEHUAMU NpeaBUAETb BO3MOXKHbIE pe3y/ibTaTbl CBOMX AeNCTBUN;

* TMOHMMaHVe pasNyMin  Mexay WCXOAHbIMM (hakTaMu W runotesamm Ans  UX  0BbACHEHWS,
TEOPETUYECKMI MOAENAMU W peasibHbIMW 00beKTaMu, OBNafieHWe YHUBEPCAIbHbIMU YYeOHbIMM
JelCTBUAMY Ha NpuMepax runotes A1 06bACHEHUS WM3BECTHbIX (DaKTOB W 3KCMepUMEHTa/IbHOM
MPOBEPKN BbIBUIraeMbIX rmMrnoTe3, paspaboTKN TeOpeTUHeCKUX MOAESel NPOLLECCOB UK ABMEHNIA;

* (hOPMMPOBaHWE YMEHWIA BOCMPUHUMATL, MNepepabatbiBaTb W MPeAbABNATL MH(pOPMaLUIO B
C/TIOBECHOM, 06pa3HOi, CUMBONMYECKON (hopMax, aHasM3npoBaThb ¥ nepepabatbiBaTb MOMYYEHHYHO

MH(OPMALMIO B COOTBETCTBUM C MOCTaB/IEHHLIMU 3afa4yaMu, BblfeNsTb OCHOBHOE COfepXaHue
MPOYUTAHHOI O TEKCTa, HAXOAWTb B HEM OTBETbI Ha NOCTaB/IeHHbIe BONPOCHI W U3M1araTthb ero;

* [MpUOOpeTEHVEe OnblTa CamMOCTOATENILHOrO MOWCKa, aHanuM3a W oTbopa WHpopMmauum ¢
1CMO/Mb30BAHNEM Pa3/INYHbIX UCTOYHUKOB M HOBbIX MH(OPMAaLMOHHBIX TEXHONOMUIA AN PELLEeHNS
Mo3HaBaTe/IbHbIX 3afay;

* pasBWUTWE MOHO/OTUYECKO W [AMAaNIOrMYeCcKO peun, YMeHUs BblpaXaTb CBOM  MbICIN U
CMOCOGHOCTN BbICNYLIMBATL COBecefHMKa, MOHUMATb €ero TOYKY 3peHWs, NpU3HaBaTb Mpaso
[pYroro 4enoBeKa Ha MHOE MHEHVE;

* OCBOEHMe TNPWEMOB [JeWCTBUA B HeCTaHA4APTHbIX CUTyauusx, OBNajeHve 3BPUCTUHECKMU
MeTojamy peLleHns Npobnem;

* (bopMupOBaHWe yMeHUI paboTaTb B rpynmne C BbIMOAHEHUEM Pa3/IMYHbIX COLMANbHBIX POSed,
NpeACTaB/ATL M OTCTanBaTb CBOM B3rNA4bl U YOEXAEHUSA, BECTU AUCKYCCUIO.

PerynatnsHble YY [
O6yyaroLMIACa NOMYUMUT BO3MOXKHOCTb /151 (DOPMUPOBAHUA CNeAYHOLMNX perynsTuBHbIX YY /.

1 YMeHve caMoCTOATe/IbHO OMNPefenaThb Lenm 00y4yeHns, CTaBuTb U POPMY/IMPOBATL HOBbIE 384aun B
yuébe 1 Mo3HaBaTeNbHOW AeATeNbHOCTW, PasBMBaTb MOTMBbI M MHTEPECHI CBOE MO3HaBaTe/bHOM
[eATeNIbHOCTMW.

OO6y4aloLLMIACA CMOXET:

*  aHa/M3MpoBaTb CYLLECTBYIOLLME W MAHMPOBaTL OyayLume 06pa3oBaTe/ibHble pe3ynbTarbl;

*  MAEHTUMULMPOBATL COGCTBEHHbIE MPOGIEMbI 1 ONPeAeNiaThL rNaBHyo Npobnemy;

* BbIABMraTb BEPCUM peLleHns NpobsiemMbl, (HOPMy/MPOBaTh FMMOTe3bl, NPeABOCXULLATL KOHEUHbIV
pe3ynbTar;

* CTaBWUTb LeNMb [eATe/IbHOCTM Ha OCHOBe OMpefeNiéHHOW npobsieMbl U CYLLECTBYHOLLMX
BO3MOYXHOCTEM;

*  (hopMynMpoBaTh y4ebHble 3aa4M Kak Luarvu JOCTUXEHWA NOCTaB/IEHHON Lenn fesTeNbHOCTY;
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* 060CHOBbIBaTb Lie/eBble OPUEHTUPbI W MPUOPUTETbI CCbIIKAMU HA LEHHOCTW, YKa3blBas W
060CHOBbIBas NOrMYECKYHO MOCNeA0BaTe/IbHOCTb LLAroB.

2. YMeHWe caMOCTOATE/IbHO M/IaHMPoBaTb MyTU AOCTVXEHWA LeNeld, B TOM YUC/ie afbTepHATMBHbIE,
0CO3HaHHO BblOMpaTb Hambosee APMEKTVBHbIE CMOCOOLI PeLeHNs YUYebHbIX 1 MO3HaBaTe/bHbIX
3afau.

O6y4aroLMIACa CMOXKET:

* onpegensts Heobxoaumoe(ble) [LeicTBMe(d) B COOTBETCTBMM C Y4eOHOM W MO3HaBaTeNbHOW
3ala4amu 1 COCTaB/ATb ITOPUTM ero(MX) BbINOIHEHUS;

* 000CHOBbIBATbL Y OCYLLECTB/IATL BbIGOP Hambosee 3MEeKTUBHBLIX CMOCOO0B PELLEHUS YYEOHbIX U
no3HaBaTe/IbHbIX 3343y,

*  ONpegenaTb/HaxoauTb, B TOM YWUC/e W3 NPEL/IOKEHHbIX BapUaHTOB, YCMIOBMA AN BbINOIHEHUS
y4eBHOI 1 No3HaBaTeNbHOW 3ajay;

*  BbICTpamMBaTb XXM3HEHHbIE MNaHbl Ha KPaTKOCPOYHOe Oypayliee (3asBNSATb LieNEBble OPUEHTUPSI,
CTaBUTb afieKBaTHbIe MM 3aJayn W npeanaratb AeMCTBMSA, YKasblBasd M 060CHOBbIBAS /TOMMYECKYHO
noc/ef0BaTeNlbHOCTb LUIAroB);

e BblOMpaTb U3 MNPeAsIOKEHHbIX BapuaHTOB M CaMOCTOSATENIbHO WCKaTb CPeAcTBaYpecypebl Ans
peLLleHns 3a4a4n/LOCTUKEHUS Lienu;

*  COCTaBNATb NJiaH peLleHns npo6iembl (BbINOMHEHWS NPOEKTa, NMPOBELEHNS UCCef0BaHMA);

s onpefensTb NOTEHUMaNbHble 3aTPYAHEHUS MW peLleHnr y4yebGHOM 1 No3HaBaTeNlbHON 3afjaun W
HaxXo4uTb CPeAcTBa A1 UX YCTPaHEeHWS;

*  OnKMCbIBaTb CBOV OMbIT, ODOPM/ISAA ero AN nepesayv ApyruM nogaM B BULE TEXHOMOMMN PeLLeHns

NPaKTUYeCKMX 3a4a4 ONpeaenéHHOro Knacea;
NNaHNPOBATb U KOPPEKTMPOBATb CBOK MHAMBUAYa/IbHYHO 06pa30BaTe/lbHY0 TPAaeKTOPUIO.

3. YMeHue COOTHOCUTbL CBOM [EWCTBMA C MNIaHUPYeMbIMW pe3y/ibTaTamu, OCYLLECTBAATb KOHTPO/b
CBOEI AeATeNbHOCTM B MPOLIECCE AOCTMKEHWS pesy/bTata, OnpeaensTb Cnocobbl AEACTBUIA B
pamKax MpeasioKeHHbIX YCNOBUIA 1 TpebOBaHWI, KOPPEKTMPOBaTL CBOWU [AECTBMA B COOTBETCTBUU
C U3MEHSIIOLLIENCS CUTyaLmeil.

OO6yyatoLLMIACA CMOXKET:

e OnpefensTb COBMECTHO C MefaroroM W CBEPCTHUKaMW KPUTEPUM MIaHUPYeMbIX pe3ynbTaToB U
KPWUTEPUM OLIEHKN CBOEM Yy4eBOHOI eATENbHOCTY;

e cucTematusmposaTb (B TOM uuc/ie BblOMpaTb MPUOPUTETHLIE)  KPUTEPUU  MIaHUPYEMbIX
pe3ynbTaToB U1 OLEHKN CBOEW LeATeNIbHOCTY;

e 0TOMpaTb WHCTPYMEHTbl ANA OLEHVBAHWS CBOEN [AeATeNbHOCTM, OCYLUECTB/IATb CaMOKOHTPOSIb
CBOEN [eATeNlbHOCTY B pamMKax NpesiokeHHbIX YCNoBUiA 1 TpeboBaHUIA;

* OUEHMBaTb CBOK [eATeNlbHOCTb, aprymMeHTUpysi MPUYMHbI  AOCTVXKEHWS WM OTCYTCTBUS
MJ1aHMPYEMOr 0 pPe3y/bTaTa;

* HaxoguTb [AOCTAaTOYHble CPeAcTBa [ BbIMOMHEHUS YYEOHbIX [AEACTBMIA B M3MEHSIOLLENCS
CuUTyauum u/vnm npu oTCYTCTBAM NNaHUPYEMOrO pe3ynbTaTta;

e paboTas no cBOeMy MniaHy, BHOCUTb KOPPEKTVBbI B TEKYLLY [eATe/lbHOCTb Ha OCHOBE aHa/un3a
M3MEHEHWIA CUTYaLMKN 41 NONYHEHNS 3an1iaHUPOBaHHbIX XapaKTePUCTUK NPoayKTa/pesynbTaTa;

e yCTaHaB/MBaTb CBA3b MEXAY MOMYYEHHbIMU XapakKTepuCTUKamy MPoLyKTa U XapakTepucTukamm
npovecca fedTe/IbHOCTY W M0 3aBepLUeHn AesTeNlbHOCTM npea/iaraTb U3MeHe- Hue XapaKTepucTuk
npoLecca A4s1s Nosly4eHns yyuLleHHbIX XapaKTepUCTUK NPOAYyKTa;

*  CBEpATb CBOM [EICTBMA C LieNIblo U NPU HEOOXOAMMOCTY UCNPaBNATb OLUMOKN CaMOCTOSATENbHO.

4. YMeHUWe OLUeHMBaTb NPaBWIbHOCTb BbINOMHEHUS Y4ebHOM 3ajaum, COOGCTBEHHbIE BOSMOXHOCTMU €€
peLleHus.

OG6yyaroLwmiica CMOXET:

e OnpeaensiTb KpUTEpUM NPaBUIbHOCTY (KOPPEKTHOCTM) BbINOMHEHNS YHeOHOM 3aauu;

* aHa/M3MpoBaTb W O0BOCHOBbLIBATL MPUMEHEHWE COOTBETCTBYHOLLErO WHCTPYMEHTapus Af1s
BbIMOSTHEHMS YHe6OHOI 3a0au4u;

*  CBOGOAHO MO/b30BATLCA BbIPAOOTAHHLIMM KPUTEPUAMU OLIEHKM M CaMOOLIEHKW, UCXO0AA U3 Lienn 1
MMEIOLLIMXCA CPeACTB, pasnnmyas pesynbTaT v Crocobbl AeNCTBUIA;
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* OUeHMBaTb NPOAYKT CBOEW [eATe/lbHOCTU MO 3afaHHbIM W/WIM CaMOCTOATENbHO OMNpee/iéHHbIM

KPUTEPUAIM B COOTBETCTBUU C LIENbIO LeATeNIbHOCTY;

*  000CHOBbLIBaTb JOCTVXKMMOCTb LieNIN BbIGPaHHbIM COCOOOM Ha OCHOBE OLEHKM CBOUX BHYTPEHHUX
PECYpPCOB U JOCTYMHbIX BHELLUHWX PECYPCOB;
(hMKCMpOBaTb ¥ aHAIM3MPOBAaTh AMHAMUKY COBCTBEHHbIX 00pa3oBaTe/lbHbIX Pe3y bTaToB.

5. BnafieHWe OCHOBaMW CaMOKOHTPO/SA, CaMOOLEHKW, MPUHATUA peLUeHWn U OCYLUECTB/IEHMSA
0CO3HaHHOr 0 BblOOpa B y4e6HON 1 NO3HaBaTE/IbHON AeATENbHOCTY.

OO0yu4atoLLMIACA CMOXET:

* HabnwAatb U aHaM3MpoBaTb COOCTBEHHYK Y4YeOHYKD W MO3HaBaTe/lbHY [AeATeNbHOCTb U
[eATeNIbHOCTb ApYruX 06y4aroLmXcs B NpoLecce B3aMMONpPOBEPKMY;

* COOTHOCUTb peabHble K MNaHUpyemble pesy/bTaTbl UHAMBUAYaAbHOW  06pa3oBaTe/lbHOM
[eATeNIbHOCTU U AenaTb BbIBOAbI;

*  MNPUHUMATL PeLLeHMe B y4eOHON CUTYaLUMM N HECTW 3a HEFO OTBETCTBEHHOCTD;

e  CaMOCTOATENbHO OMpeAensTb MPUYMHBLI CBOErO Yycrexa WM Heycnexa U HaxoguTb Crnocoobl
BbIXOZa M3 CUTYaLMN Heycrnexa;

*  PETPOCMEKTMBHO OMpesensTb, Kakue [OeACTBUS MO PeLUeHut0 y4ebGHOM 3afiauv win napameTpsbl
3TUX AENCTBUI NPUBENM K NOTYUYEHNIO MMEIOLLErocs NPOAYyKTa y4ebHOW AeATeNbHOCTH,

*  [IEMOHCTPMPOBaTb MPUEMbI PErynaumum nNcuxomr3nonormyecKnx/amMmoLmMoHanbHbIX COCTOSAHUIA 1S
JOCTWXKEHNS 3dhheKTa YCMOKOeHUA (YCTPaHEHMSt 3MOLIMOHA/IbHOM HamnpPsKEHHOCTK), 3adidekTa
BOCCTaHOBNEHWs (0cnabneHns NpOsBEHWA YTOM/EHWS), 3(deKTa akTMBM3auum (MOBbILLIEHUS
NCMXO(N3NO0OTNYECKON PEaKTUBHOCTH).

MNosHaBaTenbHble YY [
OG6yyaroLMIACa NOMYUUT BO3MOXKHOCTL A/151 (HOPMUPOBAHUSA CNeayroLWmMX no3HaBaTe bHbIX YY/,

1 YMmeHve onpefenstb  MOHATWS,  co3jasaTb  0600LUEHWS,  yCTaHaB/uBaTb  aHa/loruu,
KnaccugpuumpoBaTb, CaMOCTOATENIbHO BbIOMPaTb OCHOBaHWA W KPUTEpUU AN Knaccuukaumu,
yCTaHaB/MBaTb  MPUUYUHHO-CNEACTBEHHbIE  CBA3W,  CTPOUTb  JIOTMYECKOE  pacCy>KaeHue,
YyMO3aK/ioueHne (MHAYKTUBHOe, AeAyKTUBHOE, M0 aHasiornm) 1 fenatb BbIBOAbI.

O6yyaroLMiica CMOXET:

* nopb6vpathb C10Ba, CONOAYMHEHHbIE K/HOUEBOMY C/I0BY, OMpPeeNAtoLLIMe ero Npru3Haky 1 CBOMCTBA;

*  BbICTPaMBaTb JIOTMYECKYIO LIEMOYKY, COCTOSLLYH) W3 K/OYEBOrO C/I0BA W COMOAYMHEHHBIX eMy
C/oB;

*  BblAeNATb OOWMIA NpU3HAaK ABYX WM HECKONbKUX MPeAMETOB WU SBNEHWA U OOBACHATb WX
CXO[CTBO;

o 00beAuHATL MpeaMeTbl M SBIEHUA B TPYNMbl MO ONPeAenéHHbIM Mpu3Hakam, CpaBHMBATD,
Knaccupuumposath 1 0606LLaTh (haKTbl 1 ABNEHNS;

*  BblAeNATb ABNEHNE U3 0OLLEro psga Apyrux SBleHu;

* OnpegenaTb 0OCTOATENbCTBA, KOTOPblE  MPEALIECTBOB/IM  BO3HWKHOBEHWIO  CBA3N  MEXAY
ABMIEHNAMU, M3 3TUX OOCTOATENbCTB BbILENATH OMNpefenstoLye, CrocobHble OblTb MPUUMHON
[AaHHOT 0 ABNEHNS, BbISBAATL NPUUMHBI U CNELACTBUSA ABMNEHUIA;

*  CTPOMTb paccyXfeHue oT 06LMX 3aKOHOMEPHOCTEN K YaCTHbIM SBIEHUAM W OT YaCTHbIX SIBNEHUI
K 06LLMM 3aKOHOMEPHOCTSM;

* CTPOUTb paccyX[eHue Ha OCHOBE CpaBHEHWS MPeaMeTOB W SBMIEHWI, BbILENAS Mpy 3TOM 06Lume
Npu3HaKuy;

* un3faratb MosyYeHHY UH(OPMaLMIO, UHTEPMPETUPYA €€ B KOHTEKCTe peLlaemMoii 3afaum;

*  CaMOCTOATE/IbHO YKasblBaTb Ha WH(OPMaLMIO, HYXJAIOLLYOCA B MNPOBEPKe, mnpegfaratb WU
MPVYIMEHATL CNOco6 NPOBEPKY AOCTOBEPHOCTM MHAOPMALMN;

* Bepbann30BaTh IMOLMOHA/IbHOE BrieyaT/ieHVe, OKa3aHHOe Ha HEero MCTOUYHUKOM;

*  00BACHATbL SBMEHWS, MPOLECCHI, CBA3M W OTHOLLEHWS, BbIAB/SEMblE B XOAe MO3HaBaTe/IbHOW U
nccnefoBaTenlbCKon  fesTenbHocTM  (MPUMBOAWUTL  OOBbACHEHME € M3MEHEHWeM  (HOpMbl
NpeAcTaBNeHNs; 0OBACHATD, AeTaIM3MPYS UK 0606Las; 06bACHATL C 3aaHHON TOUKM 3peHKs);
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* BbISIBNATb W HasblBaTb MPUYUHBI COOLITWSA, SBMIEHUA, B TOM 4KUC/le BO3MOXHble/Hanboree
BEPOATHbIE  MPUYMHLI, BO3MOXHbIE  MOCNEACTBUAA  3a4aHHOM  MPUYMHBI,  CaMOCTOSATE/IbHO
OCYLLECTB/ISA MPUUYNHHO-CIEACTBEHHbIN aHan3;

e [lenaTb BbIBOL Ha OCHOBE KPWUTUYECKOr0 aHasmn3a pasHbIX TOYEK 3peHus, MOATBEPXKAaTb BbIBO/
COOCTBEHHON apryMeHTaumein nam caMoCTOATE/TIbHO MOTYYEHHbIMW JaHHbIMMK.

2. YMeHve co3faBaTb, NMPUMEHATb U Mpeobpas3oBbiBaTb 3HAKW WM CUMBO/bI, MOLENM U CXEMbl A5
peLleHns y4ebHbIX 1 No3HaBaTe/bHbIX 3afau.

OO0yu4atoLLNIACA CMOXKET:

* 0603Ha4aTb CUMBO/IOM 1 3HAKOM MpeAMET WU/UN SBIEHNE;

* OnpegendTb JIOFMYECKME CBA3N MeXAy npeaMeTamMn w/vnn sBneHusMKn, 0603HayaTb AaHHble
NOTNYECKME CBA3N C MOMOLLBIO 3HAKOB B CXEME;

e CO3AaBaTb abCTPAKTHbIA UK peanbHbIi 06pa3 NpeameTa U/nMn SBNEHUS;

e CTPOUTb MOAENbL/CXeMyY Ha OCHOBE YC/IOBUIA 3afa4m n/mnm cnocoba eé peLleHus;

e co3gaBaTb Bepb6asbHble, BELUECTBEHHblE W WH(POPMALMOHHbIE MOAENM C  BblAeNeHNEM
CYLLECTBEHHbIX XapaKTepUCTUK OObeKTa [/ OnpefeneHus crnocoba peLleHWs 3ajaus B
COOTBETCTBUM C CUTYaLMeEN;

* npeobpa3oBbiBaTb MOAENM C LENbI BbIABMEHUS OOLUMX 3aKOHOB, OMNPefenstolmx AaHHYH
npegMeTHYH 061acTb;

* NepeBOAUTb CMOXHYK M0 cocTaBy (MHOMOACMEKTHYH) MWH(OPMaUMIo K3 rpafuyeckoro wm
(hopMann3oBaHHOro (CMMBOJILHOTO) NPeSCTaBNeHNs B TEKCTOBOE M HA0OOpPOT;

e CTPOUTb CXeMy, aIropuTM [elCTBMA, WCMPaB/sTb WM BOCCTaHaB/MBATb HEWM3BECTHbIA paHee
a/IrOPUTM Ha OCHOBE MMEIOLLLErocs 3HaHUA 06 06beKTe, K KOTOPOMY MPUMEHSETCS aifOpUTM;

*  CTPOUTL [OKA3aTeNIbCTBO: MPSMOE, KOCBEHHOE, OT NMPOTUBHOIO;

* aHanmM3avpoBatb/pedieKcpoBaTh  OMbIT  paspaboTKM U peaim3aumm  y4e6HOTO  MPOEKTa,
nccnefoBaHns  (TEOPETUYECKOro, 3MMMPUYECKOr0) Ha OCHOBE MpeAsoKeHHOW Mpo6/ieMHol
CUTYyaLuW, NOCTaB/IEHHON Lenu u/unm 3alaHHbIX KPUTEPUEB OLEHKN NPoAyKTa/pesynbTata.

3. CMbICN0BOE YTeHMe.

O6y4aroLMIACa CMOXKET:

*  HaxoauTb B TEKCTE TpebyeMyro MHHOPMAaLMIO (B COOTBETCTBUM C LIENAMU CBOEN LeATeNIbHOCTH);

*  OpPWEHTMPOBATLCA B COAEPXKaHWM TEKCTa, MOHUMATb LeNIOCTHBIA CMbICI TeKCTa, CTPYKTYPUPOBaTh
TEKCT;

* yCTaHaBNMBaTb B3aMMOCBA3b OMMUCAHHbIX B TEKCTE COBLITUI, SIB/IEHWIA, MPOLLECCOB;

*  PEe3lOMUPOBATH [MaBHYIO WAEH TEKCTa;

KPUTUYECKUN OLEHMBATL COAEPXKaHve 1 (hopMy TeKcTa.

4. ®OpMMpOBaHME U pPa3BUTME 3KONIOTMYECKOrO  MbILEHUS, YMEHWe TMpPUMEHATb €ero B

Mo3HaBaTeNbHOM, KOMMYHWUKATUBHOM, COLIMANbHON NPAKTUKE M NPOgIeCCUOHAbHON OpUEHTALMN.
OO0yuyatoLLNIACA CMOXET:

*  OnpeaensTb CBOE OTHOLUEHWE K MPUPOAHOI Cpeae;

*  aHa/M3MpoBaTh B/INAHME IKOOrMYECKMX (PAKTOPOB Ha cpedy 06MTaHUs XMBbIX OPraHU3MOB;

*  MPOBOAUTbL MPUYUHHBINA N BEPOATHOCTHBIV aHa/IN3 3KONOMMYECKUX CUTYaLLNIA;

* MPOrHO3MPOBaTb W3MEHEHMS CUTyauuu Npu CMeHe [eiCTBUS OAHOro (haktopa Ha Aenctsue
Apyroro thakTopa;

*  pacnpocTpaHATb 3KOMOrMYECKMe 3HaHUA W y4yacTBOBaTb B MNPaKTUYECKMX fenax Mo 3awmte

OKpY>KatoLLLen cpefpl;
BbIpaXXaTb CBOE OTHOLLUEHME K MPUPOJEe Yepe3 PUCYHKM, COUMHEHMS, MOLENN, NMPOEKTHbIe paboThbl.

5. Pa3BuTve MOTMBaUMM K OBMAAEHWIO Ky/bTYpO aKTMBHOIO MCrO/b30BaHWS CMOBapen W Apyrux
MOWCKOBbIX CUCTEM.

OG6yuatoLLNIACA CMOXKET:

e onpeaensiTb HEO6XOAUMbIE K/HOUEBbIE MOMCKOBbIE CI0BA U 3arpoChl;

*  OCYLUECTB/ATb B3aUMOLEWCTBUE C 3/IEKTPOHHBLIMU MOVUCKOBBLIMY CUCTEMAMU, CIOBapAMK;

* (hopmMMpOBaTb MHOXKECTBEHHYIO BbIOOPKY U3 TMOMCKOBBIX WCTOYHMKOB [/11 06BLEKTUBM3ALMM
pe3ynbTaToB MOUCKa;

*  COOTHOCUTb MOJyYeHHbIe Pe3y/ibTaTbl MOMCKA CO CBOEN AeATENIbHOCTLHO.
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KoMMyHMKaTUBHbIE YY [

1 YMeHue opraHu30BbIBaTb y4ebHOe COTPYAHUYECTBO M COBMECTHYIO AEATE/IbHOCTb C YYUTENeM U
CBEPCTHVKaMW; paboTaTb WHAMBMAYaANbHO W B rPynmne: HaxoauTb OOLlee peLleHWe U paspeluarb
KOH(IMKTbI  Ha OCHOBE COr/lacoBaHUA MO3WUMA UM y4yéTa WHTEpecoB; (HOPMY/NPOBaTh,
apryMeHTMpOBaTh U OTCTanBaTb CBOE MHEHMeE.

OO6yyatoLLMIACA CMOXET:

*  OMnpesensTb BO3MOXHble PO/IM B COBMECTHOM [ieATeIbHOCTH;

*  urpatb OnpeenéHHyY0 Po/b B COBMECTHOW AeATENIbHOCTHU;

* NpUHUMATL MO3ULMI0 COBeCeHUKa, NOHUMas MO3ULMIO LPYroro, pasnyatb B €ro peun: MHeHue
(TouKy 3peHus), LoKa3aTeNbCTBO (aprymeHThl), haKTbl; rMnoTesbl, aKCUOMbI, TEOPUN;

s OnpefensiTb CBOW [ENCTBMA U feliCTBUSA NapTHEPA, KOTOPbIe CNOCOOCTBOBAIM WM NPENATCTBOBA/IN
MPOAYKTUBHOM KOMMYHMKaLWK;

e CTPOWUTb NO3UTUBHbIE OTHOLLEHMSA B NpoLiecce y4eOHOW 1 No3HaBaTe/IbHOM [eATelbHOCTH;

*  KOPPEKTHO W aprymMeHT1pPOBaHHO OTCTamBaTb CBOH TOYKY 3peHMs, B AUCKYCCUM YMeTb BblABUraTb
KOHTpaprymeHTbl, nepegpasmMpoBaTb CBOK MbIC/b (BNafieHWe MeXaHU3MOM 3KBUBAIEHTHbIX
3aMeH);

*  KPWUTWYECKN OTHOCUTbCA K COOCTBEHHOMY MHEHWIO, C AOCTOMHCTBOM MpU3HaBaTb OLUMOGOYHOCTb
CBOEro MHeHWs (EC/IM OHO TaKOBO) M KOPPEKTMPOBaThL €ro;

* npepfiaraTb a/ibTEPHATUBHOE PeLLEHVEe B KOHQIMKTHOW CUTyauuu;

*  BbIAENATb OOLLYHO TOUKY 3pPEHMA B AUCKYCCUN;

* [l0roBapvBaTbCs O MpaBuiax 1 BOMpocax Ang 06CyXeHns B COOTBETCTBIUM C MOCTaB/IEHHOW Mepes
rpynnoii 3apaven;

* OpraHu30BbIBaTb y4ebHOe B3aMMOAECTBMe B rpynne (onpefensatb 06LiMe Lenn, pacnpefensath
poNn, [OroBapmBaThCs Apyr ¢ ApYrom UT. f.);

* YCTpaHATb B  paMkax [Juanora  paspbiBbl B KOMMYHUKauuwW,  0BYCNOBNEHHbIe
HEeMoHMMaH1eM/HeNpPUATEM CO CTOPOHbI cobecejHMKa 3aauu, (DOPMbl UM COAEPXKaHUsA Anasora.

2. YMeHuWe 0CO3HaHHO WCrO/b30BaTb peyeBble CPeLCTBA B COOTBETCTBUM C 3afayeli KOMMYHUKaLMy
[INS1 BbIPKEHMSI CBOMX UYBCTB, MbICNel M NOTPeBHOCTEN ANS MNaHMPOBaHWS W PETY/ALMK CBOEN
[IeATeNbHOCTU; BMafeHne YCTHON 1N MUCbMEHHOW Peybto, MOHOMOTMYECKON KOHTEKCTHON PeYbto.

OG6yyaroLwmiica CMOXET:

*  OnpefensTb 3afa4y KOMMYHVKALUM 1 B COOTBETCTBUM C Heil 0TOMpATb peyeBble CPeLCTBa;

e 0OTOMpaTb W WUCMONb30BaTb PeyeBble CPeACTBa B MPOLEcce KOMMYHUKaUMW C APYrUMU NIHO4bMU
(amanor B nape, B Maioi rpynne nT. 4.);

* NpeACTaBNATb B YCTHOM WM NUCbMEHHOW (hopMe pa3BEPHYTHIN MiaH COGCTBEHHON AeATEIbHOCTY;

e cob6nopatb HOPMbI MY6/IMYHOW peyun, perfiaMeHT B MOHO/IOre W AWUCKYCCUWM B COOTBETCTBUU C
KOMMYHUWKaTUBHOW 3afayei;

*  BbICKa3biBaTb M 060CHOBbLIBATb MHEHWE (CYXXAEHWe) 1 3anpalumBaTb MHeHVe NapTHépa B pamkax
Avanora;

* MPUHMMATL PELLEHUE B XOe Ananora 1 cornacoBbIBaTb €ro ¢ CO6eceHNKOM;

* C034aBaTb MUCbMEHHble K/IULWIMPOBAHHbIE W OPUTMHANbHbIE TEKCTbl C  WCMO/b30BaHUEM
HEOOXOAMMbIX peyeBbIX CPEACTB;

*  1Cnonb3oBaTh BepbanbHble CPeACcTBa (CPeLCcTBa NOMMUYECKON CBA3M) NS BblAENEHWS CMbIC/OBbLIX
6/10KOB CBOEr0 BbICTYMN/IEHNS;

* 1CMOMb30BaTb HeBepbaibHble CPeACTBA WM HArfsfgHble  Matepuaibl, MOATOTOB/EHHble/
0TObGpaHHbIe NOL, PYKOBOACTBOM YUUTENS;

e [lenaTb OLEHOYHbIA BbIBOL O [JOCTUXKEHWM LEM KOMMYHVKAUMM  HErnocpeACTBEHHO rocre
3aBepLUEHMS KOMMYHUKATUBHOIO KOHTaKTa 1 060CHOBbIBATb €ro.

3. dopmupoBaHME W pa3BUTUE KOMMETEHTHOCTU B 06/1aCTU WCMONb30BAHWUA WH(OPMAaLMOH- HO-
KOMMYHWKaLMOHHbIX TexHonoruii (ganee — UKT).

O6yuyatoLmiica CMOXET:

* LeNeHanpae/eHHO MUCKaTb W WCMO/b30BaTb WMH(OPMALMOHHbIE PECYpCbl, HEOOXOAWMble [1S

peLUeHns y4ebHbIX 1 NPaKTUYecKnX 3agad, ¢ NoMoLLblo cpeacTts UKT;
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Bbl6VpaTh, CTPOUTL U UCMO/b30BATb afleKBATHYH0 UH(POPMALMOHHYHO MOZeNb AN nepejayn CBOMX
MbIC/IEiA CpeAcTBaMM eCTECTBEHHbLIX M (POPMa/IbHLIX $3bIKOB B COOTBETCTBMM C YC/I0BUSIMM
KOMMYHUKaLuu;
BbI4ENATb MH(OPMALMOHHBIA acnekT 3afjayn, OnepupoBaTtb AaHHbIMW, UCMOMb30BaTb MO- Aefb
peLleHns 3atayu;
NCMONb30BaTb  KOMMbIOTEPHbIE  TEXHOMOrMM  (BK/IOYas  BbIGOP  afleKBaTHbIX  3ajaye
WNHCTPYMEHTa/IbHbIX MPOrpaMMHO-anmnapaTHbIX CPeACTB U CEPBUCOB) AN PELLeHNs MHGopMaLm-
OHHbIX U KOMMYHWKaLMOHHBLIX Y4eOHbIX 3aa4y, B TOM YWC/E: BbIYMCNEHWE, HanucaHue MUCeM,
COYMHEHWIA, JOKNaL0B, pedepaToB, CO3AaHmNe NpeseHTauuin n ap.;
1CMOMb30BaTb MH(OPMALMIO C YHETOM 3TUYECKMX M NPaBOBbIX HOPM;
co3faBaTb MHMOPMaLMOHHbIE PeCcypcbl PasHOro Twna W A1 pasHbIX ayauTopui, cobnoparb
VH(OPMALMOHHYIO TUTVeHY 1 Mpasuia MH(HOPMaLMOHHOV 6e30MacHOCTH.

MpeagMeTHbIMKU pe3yibTaTaMu 00yveHUst pusnKe B 7-9 Knaccax SABASAKTCS:
(hopMUpOBaHWe NpeAcTaB/eHNn 0 3aKOHOMEPHOM CBSA3M W MO3HABAeMOCTW AB/IEHWIA NPUPOAbl, 00
0OBEKTVBHOCTY HAy4HOrO 3HaHWS; O CUCTEMOOOPA3YHOLLEn Ponn (U3NKW 1A PasBUTUA SPYTUX
eCTECTBEHHbIX HayK, TEXHWKW W TEXHONOrWiA; Hay4YHOro MMPOBO33PEHMSI Kak pe3y/ibrata
M3yYeHNs1 OCHOB CTPOEHWs MaTepun U hyHLAMEHTa/IbHbIX 3aKOHOB (DU3NKN;
3HaHMA 0 NPUPOLE BXKHENLUNX (PU3NYECKMX ABMEHWIA OKPYXKatOLLEero Mnpa v NoHNMMaHue CMbicia
(h3MUECKMX 3aKOHOB, PACKPbIBAIOLLMX CBSA3b U3YUYEHHbIX ABEHWI;
(hopMupoBaHMe MNepBOHaYasIbHbIX MPEACTaBEHUA O (IM3NYECKOW CYLLHOCTU SBIEHUIA NPUPOAbI
(MexaHUYecKMX, TenoBbIX, 3MEKTPOMArHUTHLIX W KBAHTOBbLIX), BMAaxX MaTepuu (BELLECTBO U
Mnose), ABVXEHUN Kak CMocobe CyLLeCTBOBaHWUS MaTepuu; YCBOEHME OCHOBHbLIX MAEN MexXaHWKW,
aTOMHO-MOJ/IEKY/IAPHOTO  YYEHUS O CTPOEHUM BELLECTBA, 3/IEMEHTOB 3/1EKTPOAUHAMUKNA U
KBaHTOBOM (DU3MKK; OBMaAEHME NOHATUIHLIM annapaTom 1 CUMBOIMYECKUM A3bIKOM (DU3VIKU;
YMEeHVSi MO0/Mb30BaTbCA METO4aMM Hay4HOro MCCMefoBaHWA SBMEHWIA MPUPOAbl, MPOBOAUTH
HabMI0AeHNS, NNaHUPOBATb M BbINOHATL IKCNEPUMEHTbI, 06pabaTbiBaTh Pe3y/bTaTbl N3MEePEHWA,
MPeACTaB/ATb Pe3y/bTaTbl U3MEPEHWIA C MOMOLLBIO Tabnu, rpadivkos v opmys, 06HapyXmBaTb
3aBUCUMOCTU MeXay (PU3NYECKMU BENMUYMHAMU, OOBACHATL MOYYEHHble pe3y/ibTaTbl U AenaTth
BbIBObl, OLIEHMBATb IPaHLbl NOrPeLLUHOCTER pe3ybTaToB U3MEPEHUIA;
YMEHUS NPUMEHSATb TEOPETUYECKME 3HaHUA MO (PU3MKE Ha NPaKTVKe, pewatb (r3nYeckre 3ataqv
Ha NPYMEeHeHWe MOJyYeHHbIX 3HAHWIA;
YMEHVS U HaBblKW MNPUMEHSATb MOJyYEeHHble 3HaHUA ANA O0OBACHEHWS MPUHLMNOB AeNCTBUSA
BXKHEMLLMX TEXHUYECKUX YCTPOWCTB, (paboTbl) MalLMH 1 MeXaHW3MOB, CPEACTB MepeaBMKEHNA Y
CBA3K,  ObITOBbIX  MPUOOPOB,  MPOMBILLMIEHHbIX — TEXHOMOMMYECKMX  MPOLECCOB, PeLleHUs
MPaKTUYeCKUX 3aa4 MOBCEAHEBHOM >XKWU3HW, 06ecreveHUss 6e30MacHOCTM CBOEM  KU3HMW,
paLMOHa/IbHOr0 MPUPOAOMNO/b30BaHNS U OXPaHbl OKPYXKAKOLLEN Ccpefbl; BAUSHUA TEXHUYECKMX
YCTPOWCTB Ha OKPY>KatoLLYHO Cpesy;
0CO3HaHWe BO3MOXHbIX MPUYMH TEXHOTEHHbIX Y 3KOMOMMYECKNX KaTacTpod,
0CO3HaHWe HeobX0AMMOCTU MPUMEHEHUS [OCTVXEHWIA (PU3UKM 1 TEXHONOTUIA 18 PaLMOHa/IbHOTO
MPUPOLONO/ b30BaHUS;
OB/afieHVe OcHoBamMM  6e30MacHOr0  MCMoSb30BaHUS  €CTECTBEHHbIX W UCKYCCTBEHHbIX
ANEKTPUYECKUX WU MArHUTHbIX MNOJel, 3M1EKTPOMArHUTHBLIX W 3BYKOBbIX BOJIH, €CTECTBEHHbIX W
MCKYCCTBEHHbIX WOHU3NPYIOWMX W3NyYeHUA BO M30eXaHWe WX BPeAHOro BO3AENCTBMS Ha
OKPY>KatoLLLytO Cpefly U OpraHv3m 4enoBeka;
(hopMupoBaHMe YOeXaeHUs B 3aKOHOMEPHON CBA3M M MO3HABaEMOCTV SBMEHUA MPUPOAbl, B
O6BEKTVBHOCTY HAy4HOrO 3HaHWS, B BbICOKOW LEHHOCTV HayKuW B PasBUTUM MaTepuaibHOW U
[YXOBHOW Ky/bTYypbl NOLEN;
pasBUTVE TEOPETUYECKOrO MbILL/IEHWS HA OCHOBE (HOPMMPOBaHUA YMEHWUIA yCTaHaBMBaTb (DaKTbl,
pasnyatb MNPUYMHBI U CNEACTBUS, CTPOUTb MOLENM W BblABUraTb TUNOTE3bl, OTbICKMBATL U
(hopmynmnpoBaTb [0Ka3aTe/bCTBA BbIABUHYTLIX [UMOTE3, BbIBOAUTL W3 3KCNEPUMEHTAIbHbLIX
(haKTOB M TEOPETUYECKNX MOAENEN (PU3NYECKIME 3aKOHBI;
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* pasBUTUE YMEHMS| MNaHMPOBaTb B MOBCEAHEBHOM >XM3HW CBOW [EWACTBUA C MNPUMEHEHMEM
MOMTYYEHHbIX 3HAHWI 3aKOHOB MEXaHWKW, 3MEKTPOAVHAMUKW, TEPMOLMHAMUKMA WU TEnM0BbIX
SIBNEHUIA C LieNb0 COEpeXKeHnst 300POBbS;

* (hopMMpOBaHME MNPEACTaBMEHNA O HepauyOHa/IbHOM MCNOMb30BaHUM MNPUPOAHBIX PECYPCOB U
SHEpPruM, 3arps3HeHNM OKpPYXKatlolleld Ccpefbl KaK CNefAcTBME HECOBEPLUEHCTBA MalUMH U
MeXaHV3MOB.

* KOMMYHVKAaTUBHble YMEHWS: [OKNaAblBaTb O pe3ynbTaTax CBOEro WCCMefoBaHWs, y4yacTBOBaTb B
AVCKYCCUM, KPaTKO M TOYHO OTBeYaTb Ha BOMPOChI, MCMO/b30BaTh CMPABOYHYH UTEpaTypy W
ApYrve NCTOYHWMKN UH(oPMaLN.

BbINYCKHMK Hay4ynTcs:

cobnofatb npasuia 6e30MacHOCT M OXpaHbl Tpyda npu pabote € y4ye6HbIM M 1a6OPATOPHbLIM
060pya0BaHNEM;

MOHMMATb CMbIC/T OCHOBHbIX (DU3NYECKMX TEPMUHOB: (PM3MYeckoe Teno, (U3NYECKOE SIBNEHME,
(hr3nyeckas BEIMUMHA, eAVHNLbI N3MEPEHUS;

pacrnosHaBaTb MNpOO/eMbl, KOTOpPble MOXHO pewwuTb Npyv  MOMOLM  (PU3UYECKMX  METOZOB;
aHa/IM3MpoBaTb OTAENbHblE 3Tanbl MNPOBEAEHVS1 WCCNELOBaHUA 1 MHTEPNPETMPOBaTb  pe3y/bTaTbl
Ha6M1toAeHNI 1 ONbITOB;

CTaBUTb OMbITbl MO WCCNEA0BAHNIO (DU3UYECKMX SBMEHWIA WM (PU3NYECKMX CBONCTB Ten 06e3
NCMO/Mb30BaHMA  MPAMbIX  W3MEPEHWIA; npu  3TOM  (HOPMY/IMPOBaTb  Npobnemy/3agady  yyebHOro
JKCMepUMeHTa; cobupaTb YCTAHOBKY W3 MPEL/IOKEHHOro 060pyLOBaHUsA; MNPOBOAWTL  OMbIT U
(hopmynupoBaThb BbIBOAPI.

MpumMeyaHue. Tpy NPOBEAEHUWN WCCNefOBaHUA (DU3UYECKMX SABMEHUIA U3MepUTe/bHble NPUOOpLI
MCMONb3YKTCA NULWb KaK AaTYAKN M3MEPEHUS (PU3NYECKUX BENMUMH. 3anncy MOKasaHUi MpsiMbIX
N3MepeHunii B 3TOM C/lyyae He TpebyeTcs.

MOHUMaTb PO/ib IKCMEPVMEHTA B MOMYUYEHNM HAyUYHOIN UH(opMaLuK;

MPOBOAUTL MPAMbIE U3MEPEHUs (IU3UYECKMX BE/IMUMH: BPEMS, PaccTosiHME, Macca Tena, 00beMm, cuna,
TemnepaTtypa, aTMocthepHOe AaBNieHNE, BNKHOCTb BO3AyXa, HaMPSPKEHWe, cuia ToKa, pagualuMoHHbIli (hoH
(c ncnonb3oBaHWEM [03UMETPA); MpY 3TOM BblOMPaTb ONTUMA/bHBIA CNOCO6 M3MEPEHMS! U UCMONb30BaTb
NpocTeliLune MeToAbl OLEHKM MOTPELLUHOCTEN N3MEPEHWIA.

MpumeyaHwve. JTro6as yuyebHas nporpamMma 4omKHa obecreynBaTb OBNafeHe NpSMbIMA M3MEPEHMSIMU
BCEX MEPEUNCNEHHBIX (IU3NUYECKMX BENNYNH.

NPOBOAWTb  WCCMEfOBaHWe 3aBUCUMOCTEA  (DU3NYECKUX BEIMYMH C  UCMOMb30BaHWEM  MPSAMbIX
M3MEPEHNIA: NPW 3TOM KOHCTPYMPOBATb YCTAHOBKY, (DMKCMPOBATb Pe3y/ibTaTbl MOMYHYEHHON 3aBUCUMOCTU
(hM3MYECKMX BENIMYNH B BUAE TabnWL, U rpauKoB, ieNnaTb BbIBOAbI MO pe3ynbTaTaM UCCNe0BaHus;

MPOBOANTb KOCBEHHbIE W3MEPEHUS! (IM3NYECKMX BEMMYMH: MPU BbIMOHEHUM W3MEPEHWIA CcObMpaThb
3KCNEPMMEHTANIbHYHO YCTaHOBKY, Ceays NPeasIOKEHHOR MHCTPYKLUMM, BbIYMUCAATb 3HAUYEHME BEMYMHBI W
aHanM3KpoBaThb NOJyYeHHble Pe3y/bTaTbl C YYETOM 3aaHHOR TOUHOCTU U3MEPEHWIA;

aHa/smM3npoBaTb CUTyauun MNPaKTUKO-OPUEHTMPOBAHHOIO XapakTepa, Y3HaBaTb B HWX MpOsBNeHWe
M3YYEHHbIX (U3NYECKMX SIBNEHWUIA UM 3aKOHOMEPHOCTEA W MPUMEHSTb VIMEHOLLMECS 3HAHUA A1 UX
00BACHEHUS;

MOHMMaTb MPUHUMNbI  AEACTBMS  MalUWMH, NPUOOPOB N TEXHWUYECKUX YCTPOWCTB, YCOBUS UX
6e30MacHOro 1Cnosb30BaHUA B MOBCELHEBHON YKN3HU;

CMONb30BaTb MPW BbINOMHEHUM YYeOHbIX 3afay Hay4YHO-MONYNSPHYH NUTepaTypy O (U3UYECKMX
SIB/IEHNSAX, CMPaBOYHbIE MaTepuanbl, pecypcbl VIHTEPHET.

BbINYCKHUK NMONYYMUT BO3MOXHOCTb HAyUYMUTbCS:

0CO3HaBaTb LEHHOCTb HayuYHbIX WCCMEeAOBaHWA, poib (DU3VMKU B pPacLUMPEHUW MpeAcTaBNeHWUn 06
OKPY)KaKOLLIEM MMpE 1 ee BKMAZ, B YNYULLEHNE KAauyeCTBa XXU3HU;

CNO/b30BaTb MPUEMbI MOCTPOEHMS (PU3NYECKMX MOAENEA, noucka 1 (opMynMpoBKN A0Ka3aTeNbCTB
BbIBMHYTbIX MMNOTE3 1 TEOPETUYECKMX BbIBOAOB Ha OCHOBE SMMUPUYECKN YCTAHOBNEHHBIX (DaKTOB;

CpaBHVBATb TOYHOCTb U3MEPEHUS (IN3NYECKNX BENMUMH MO BE/IMUYMHE UX OTHOCUTE/NIbHOWM MOrpeLLUHOCTM
NpY NPOBEAEHUN NPAMbIX U3MEPEHWI;

CaMOCTOATE/IbHO MPOBOAUTL KOCBEHHbIE W3MEPEHUS W UCCNeA0BaHWA  (DU3UYECKMX BEMUYUH C
CMONb30BAHMEM Pa3/IMYHbIX CNOCOGOB M3MEPEHUS (PU3NYECKUX BENMUMH, BbIOGMPaTh CPeacTBa M3MEpPEHNS
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C y4eTOM HEoOXO4MMONM TOYHOCTM M3MepeHUid, 060CHOBbIBATL BbIOOP Crocoba M3MepeHuWs, afeKBaTHOro
NOCTaBNEHHON 3afaye, NPOBOAUTL OLIEHKY [OCTOBEPHOCTU MOMYUEHHbIX Pe3y/bTaTos;

BOCMPUHMMATL  MHA(OPMaLMIO  (IU3NYECKOT0 COAEPXaHWsi B HAy4HO-MOMY/APHON nmuTepatype U
CpeAcTBax MaccoBOM MH(OPMaLyKM, KPUTUYECKW OLEeHMBATb MOJyYeHHYI0 WH(OPMALIMIO, aHam3mpys ee
COZlepXXaHve 1 faHHble 06 NCTOYHWKE MHGOopMaLMK;

co3faBaTb COOCTBEHHbIE MUCbMEHHbIE W YCTHble COOGLUEHUS O (IM3MYECKUX SABMEHWAX HA OCHOBE
HECKO/IbKMX  UCTOYHWKOB  MH(OpMauuM, COMPOBOXAATb  BbICTYM/IEHWE  MpPe3eHTauuelrd, y4uTbiBast
0COGEHHOCTY ayAnUTOPUM CBEPCTHUKOB.

MexaHnyeckune ABMeHNA

BbINYCKHUK HayuuTca:

pacno3HaBaTb MeXaHW4eckue ABMEHUS W OOBACHATb Ha OCHOBE WMEIOLLMXCS 3HaHWIA OCHOBHblE
CBOWCTBA WM YCMOBMA MNPOTEKaHUA 3TUX SBMIEHWIA: pPaBHOMEPHOE W HepaBHOMEPHOE [BWKEHUE,
PaBHOMEPHOE W pPaBHOYCKOPEHHOE MPAMOIMHEAHOE [ABMXKEHME, OTHOCUTENIbHOCTb MEeXaHW4ecKoro
[BWKeHNs, CBOGOAHOE NafeHue Tesl, PaBHOMEPHOE ABVKEHME MO OKPYXXHOCTU, UHEPLMS, B3aMOLECTBME
Tesl, peakTVBHOE ABWXXeHWe, nepefava faBfieHNUs TBepAbIMY TeflamMmu, XUAKOCTAMM U rasamu, aTtMocdepHoe
[laBNneHve, nMnaBaHWe Tef, paBHOBeCMe TBepPAbIX Tes, WMEHWMX 3aKpensieHHY0 OCb BpalleHus,
KonebaTesibHoe ABVXEHWE, Pe30HaHC, BO/IHOBOE [BUXKeHMe (3BYK);

ONMCbIBaTb U3y4YeHHble CBOMCTBA TEN M MEXaHWYeCKMe SBMIEHUS, UCNOMb3ys (M3NYECKNE BENYUHBI:
NyTb, NepemMeLleHne, CKOPOCTb, YCKOPeHWe, Nepuos obpalleHuns, macca Tena, MI0THOCTb BeLLecTBa, cuna
(cuna TsKeCTW, cuna yNpyrocTw, cuna TPeHws), AaBneHue, WUMMNYAbC Tena, KUHETUYECKas 3Heprus,
NoTEHUMaNbHAsA 3Heprus, MexaHudeckas paboTa, MexaHuyeckas MoOLWHOCTb, KM npu coepLieHWUu
paboTbl C WCMOMb30BaHMEM MPOCTONO0 MEXaHM3Ma, Cufia TPeHus, amnavTyda, Mepuoj M YactoTa
KonebaHwid, A4/IMHa BOJHbI M CKOPOCTb €€ PacrnpoCTPaHeHWsi; Mpu OMUCaHWM MNpaBWUbHO TPaKTOBaTb
(DU3NYECKUIA CMbICT MCMOMb3YEMbIX BEMYMH, WX O0003HAYEHUS U eAUHULbI W3MEPEHUSs, HaxOAuTb
(hopMy/ibl, CBA3bIBAIOLLME AaHHYIO (DU3NYECKYHO BEIMUUHY C APYTMMU BEMUYMHAMM, BbIYMCNATL 3HAYEHMe
(h1131YECKOIN BENNYMNHBI;

aHa/sM3npoBaTb CBOWCTBA Te/l, MEXaHUYeCKMe SBNEHNS U MPOLECChl, UCMOMb3ys (PU3NYECKME 3aKOHbI:
3aKOH COXpaHEHWs 3Hepruu, 3aKOH BCEMUPHOrO TArOTEHWS, MPUHLMN CYneprno3vuumM cun (HaxoxaeHve
paBHogeicTBytowe cunbl), |, 11 n 1l 3akoHbl HbIHOTOHA, 3aKOH COXPaHEHNs MMMYNbCa, 3aKOH yKa, 3aKOH
Mackana, 3akoH Apxumesa;, npyM 3TOM pa3uyatb CAOBECHYHO (DOPMY/MPOBKY 3akOHa W ero
MaTemMaTU4yecKoe BblpakeHue;

pas3inyaTb OCHOBHble MPU3HAKM  U3YYEHHbIX (M3NYECKUX MOAeneli:  MaTepuasbHas  TOuKa,
NHEepLanbHasa CUCTEMA OTCHETa;

pewaTb 3afayun, MCronb3ys (U3MYecKme 3aKkOHbl (3aKOH COXPAHEHWs 3Heprun, 3akOH BCEMUPHOrO
TAroTeHus, npuHumn cynepnosuumm cun, I, 11 v 11l 3aKoHbl HbHOTOHA, 3aKOH COXpaHeHUs MMNY/bCa, 3aKOH
lN'yka, 3aKoH [llackand, 3akoH Apxumefa) MU Qopmysbl, CBA3bIBalOLWME (U3NYECKUE BeNYMHBI (MYTb,
CKOpPOCTb, YCKOPEHWe, Macca Tefa, MI0THOCTb BELLeCTBa, CWMa, JaB/eHue, UMMY/bC Tena, KUHeTuYecKas
3HEeprus, NoTeHUMa/IbHas 3HEpPrusi, MexaHudeckas paboTa, MexaHudeckas MoliHocTb, K[ npocToro
MexaHu3ma, cuia TPEHUS CKOMIbXKEHUS, KOAPMULMEHT TPEHNS, aMNAnUTy4a, Nepros 1 Yactota KonebaHwmi,
[NIHA BOJHbI Y CKOPOCTb e PacrnpoCTpaHeHns): Ha OCHOBE aHasn3a YCnoBuUsa 3aa4m 3anucbiBatb KpaTkoe
YCNoBWE, BbILENATb (IU3MYECKME BENMUMHDBI, 3aKOHbl U (hOPMYSibl, HEOOXOAMMbIE [N ee peLueHus,
MPOBOAMTbL PacyeThbl M OLEHMBATb PeaslbHOCTb MOTYYEHHOTO 3HAUYEHNS (DU3NYECKON BENMYMHBI.

BbINYCKHUK MONYYNUT BO3MOXHOCTb HAyYUTbLCA:

MCNOMb30BaTb 3HAHUA O MEXaHWYECKMX SABMEHMAX B TMOBCEAHEBHOM >KM3HM [ANA  0becrneyeHns
6e30nacHOCTM Npu obpaLleHnn ¢ NprubopamMn U TEXHUYECKUMMW YCTPOMCTBaMU, 411 COXPaHEeHUs 340P0BbS
N COGMIOLEHNS HOPM 3KONOMMYECKOro MOBEAEHWS B OKpYXXarolel cpede; NPUBOAUTHL  MPUMEpHbI
MPaKTUYEeCKOro UCMOMb30BaHNS PU3NYECKNX 3HAHUIA O MEXaHUYECKMX SBIEHUAX N (IM3NYECKMX 3aKOHAX;
npYMepbl  UCMOMb30BaHWSi  BO30OHOB/SEMbIX MCTOYHWKOB  3HEPriW;  3KONOTMYECKUX  MOCNEACTBUINA
NCCNe0BaHMS KOCMUYECKOr0O NMpOCTPaHCTB;

pas3inyatb  rpaHuUbl  NPUMEHUMOCTU  (PU3MYECKMX 3aKOHOB, MOHUMATb BCEOOWMIA  XapakTep
(hyHLamMeHTa/IbHbIX 3aKOHOB (3aKOH COXPaHEHWS MeXaHWYeCKON 3Heprumn, 3aKOH COXPaHEHWUs MMMNY/bCa,
3aKOH BCEMUWPHOrO TArOTEHMS)) U OrpPaHUYEHHOCTb WCMOJMb30BaHNA YaCTHbIX 3aKOHOB (3aKOH [yKa,
Apxumega v ap.);
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HaxoAWTb afeKBaTHYK MPEANOXKEHHOM 3ajave (PM3NYECKYHD MOAENb, paspellatb NpobreMy Kak Ha
OCHOBE VIMEILUMXCS 3HAHWIA MO MeXaHUKEe C WCMO/b30BaHMEM MaTeMaTUYecKoro anmnaparta, Tak 1 npu
MOMOLLY METOS0B OLIEHKN.

TennoBble ABAEHUSA
BbINYyCKHUK Hay4ynTCS:

pacno3HaBaThb TEn/oBble ABEHUA U 0OBACHATL Ha 6a3e MMEIOLLMXCA 3HAHWIn OCHOBHbIE CBOMCTBA WM
YC/I0BMA NPOTEKAHWA 3TUX ABMEHUIA: Anddy3ns, n3MeHeHne obbemMa Ten Npu HarpeBaHUM (OXNaXaeHWUn),
60nbLIasA CXKMMAEMOCTb ra3oB, Manasi CXXMMAEeMOCTb XXUAKOCTEN W TBEPAbIX Tes; TENJ0BOe PaBHOBECHE,
MCNapeHve, KOHAeHcauus, MaBfeHne, KpPUCTalnM3aums, KWNeHue, B@XHOCTb BO3AyXa, Pas/IMyHble
Crnocobbl Tennonepesayn (TenaonpoBOAHOCTb, KOHBEKLMSA, U3/TyUeHNE), arperaTHble COCTOSAHUSA BELLECTBa,
MOr/IOLLEHNE 3HEPTMU NPU UCMAPEHUN XMUAKOCTU U BbieNeHne ee NMpu KOHAeHcauMn napa, 3aBycUMOCTb
TemnepaTtypbl KUMEeHWs OT AaBNEHNS;

ONUCbIBaTb M3yYeHHble CBOCTBA TeN W TEMN/IOBble SBMEHWS, WCMONb3YSA (U3NYECKUE BENYUHBI:
KOMIMYEeCTBO TENOTbI, BHYTPEHHAA 3HEPrus, Temnepatypa, YAe/bHas Tenn0eMKOCTb BeLecTBa, yae/bHas
TennoTa nNnasfeHns, yhenbHas TennoTa Mapoobpa3oBaHus, YAenbHas Tenjota CropaHus TOMMBA,
KO3(P(MLMEHT MOME3HOIO [eiCTBMS TEeMnioBOr0 ABUratens; Mpu OnuWcaHUWM MPaBWIbHO TPaKTOBATb
(M3NYECKMIA CMbICAT MCMONb3YEMbIX BENYMH, WX 0603HAYeHUS U eAMHULbI W3MEPEHWS, HaxOAuTb
(hopMy/ibl, CBA3bIBAIOLLME AAHHYIO (U3NYECKYIO BEIMUUHY C APYTUMU BENMUYMHAMU, BbIYUCIATL 3HAYEHUE
(h3MYECKON BENNYMHBI;

aHasM3npoBaTb CBOWCTBA Tes, TEn/oBble ABMEHUA W MPOLECCHI, WUCMOb3YS OCHOBHbLIE MOIOXKEHMS
aTOMHO-MO/IEKY/IIPHOI0 YYEHMS O CTPOEHUM BELLECTBA M 3aKOH COXPaHEHNS SHEPrnu;

pasfiMyatb OCHOBHble MPU3HAKM M3YYEHHbIX (PU3NYECKUX MOLENen CTPOEHWUs ras30B, XWUAKOCTEW ©
TBEpPAbIX Ten;

NPVBOAWTL NPUMEPbI MPAKTUYECKOr0 UCMOMb30BaHNS (DU3NYECKMX 3HAHWIA O TEMNJIOBbIX AB/IEHUAX;

pewartb 3ajayv, WCMoNb3ysa 3aKOH COXPaHeHUs 3HepryM B TEM/oBbIX Mpoueccax u  Popmysbl,
cBA3bIBalOLLME (PM3NYECKME BeINYMHLI (KONMYECTBO TEeMOTbl, Temrnepatypa, YAenbHas TenjoeMKOCTb
BELLeCTBa, YfAenbHas Tennota nnasfeHus, yhenbHas Tensjota napoobpa3oBaHus, YyAenbHas TennoTta
CropaHvsi TOnavBa, KO3PMUUMEHT MONE3HOro [AeiCTBMS TEM0BOro Apurarens): Ha OCHOBE aHanu3a
YCNOBUSA 33fa4M 3anucbiBaTb KPaTKOe YC/0BWE, BbIAENATb (DU3NYECKNE BEMUMHBI, 3aKOHbI 1 (hOpMY/bl,
HeobXoAMMble AN ee peLleHus, MPOBOAUTL PacyeTbl M OLEHMBATb PeasibHOCTb MO/YYEHHOro 3HaYeHWs
(h31YECKOIN BENNYMHBI.

BbINyCKHUK MOAYYUT BO3MOXKHOCTb HayUYUTbCA:

MCNOMb30BaTb 3HAHUA O TEM/OBbIX ABMEHUSAX B NOBCEAHEBHOM XU3HW /18 0becrieveHns 6e30nacHOCTU
npn obpalleHnn ¢ npubopamm 1 TEXHUYECKMMUN YCTPONCTBaMK, 41 COXPaHeHMs 340P0BbA M CO6MI0LeHMUA
HOPM 9KO/IOTMYECKOTO MOBELEHVs B OKpYXXalowelh cpefe; MPUBOAMTL  MPUMEPLI  3KOMOTMYECKUX
nocneacTBuii paboTbl ABMraTeneil BHyTPEHHErO CropaHms, TENOBbIX U MMAPO3NeKTPOCTaHLUNIA;

pas3uMyatb FpaHULbl  MPUMEHUMOCTU  (PM3NYECKMX 3aKOHOB, MOHMMATb BCEOOLUMIA  XapaKTep
(hyHOAMEHTa/IbHbIX (PU3NYECKMX 3aKOHOB (3aKOH COXPaHEHMSI 3HEPrum B TEM/OBbIX Mpoueccax) W
OrpaHNYeHHOCTb UCMO/Mb30BaHNSA YaCTHbIX 3aKOHOB;

HaxoauTb afleKBaTHYH MPEeAOXKEHHON 3afaqe (M3MYECKYH0 MOAe/b, paspewlaTb NpobsieMy Kak Ha
OCHOBE VIMEIOLLIMXCS 3HaHWIA O TEMNIOBbIX ABIEHWAX C UCMO/b30BaHMEM MaTeMaTUYeCKOro annapara, Tak U
npY NOMOLLY METOA0B OLIEHKM.

3]'IeKTpVI‘-IeCKI/Ie N MalrHUTHbIE ABJIEHNA
BbINYCKHUK HayumnTCs:
pacrno3HaBaTb 3/1EKTPOMArHUTHbIE SIBNEHUS U OOBSCHATb Ha OCHOBE MMEHLLMXCA 3HaHWUIA OCHOBHble
CBOICTBA WM YCNOBMS MPOTEKAHUS 3TUX SBNEHWIA: 3MeKTpU3aums Ten, B3auMofelicTBMe 3aps/oB,
3NEKTPUYECKUIA TOK W ero AeicTBus (TENIOBOE, XMMMYECKOoe, MarHUTHOE), B3aMMOE/CTBME MarHWTOB,
3NEKTPOMAarHUTHas MHAYKUMS, AeACTBME MarHWTHOrO MoMs Ha MPOBOAHMK C TOKOM W Ha [ABWKYLLYHOCS
3apSYKEHHYI0 YacTuLy, [elCTBMe 3M1EeKTPUYECKOro MOs Ha 3apsPKeHHYH 4acTully, 3M1eKTPOMarHUTHbIE
BO/IHbI, NPSMO/INHEHOE pacnpoCTPaHeHVe CBETa, OTPaXKEHMEe W MPesioM/IeHVe CBETa, AUCTepCus CBeTa.
COCTaB/ISAITb CXeMbl 3MEKTPUYECKMX LeMneil ¢ nocnefoBaTebHbIM W MapannefbHbIM  CoeavHEHNEM
3N1EMEHTOB, pa3nnyas YCloBHble 0603HAYEHMS 3NEMEHTOB 3/1IEKTPUYECKUX Lieneil (MCTOUHMK TOKa, KoY,
pesncTop, peocTar, laMnoYKa, aMnepmeTp, BOIbTMETP).
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1CNOMb30BaTb ONTUYECKME CXEMbI A1 NOCTPOEHUSI M306PaXKEHWI B MIOCKOM 3epKasie ¥ cobuparoLeli
NINH3e.

ONUCbIBaTb U3y4YeHHble CBOWCTBA Te/l U 3MEKTPOMAarHWTHbIE SBMEHWS, WCMOMb3ys  (PU3MYecKue
BE/IMUMHLI:  3MIEKTPUYECKMIA  3apsf, Cuna TOKa, 3NIEKTPUYECKOe — HamnpshKeHWe,  3NeKTpUYecKoe
COMNPOTMBNEHWE, YAEeNbHOe
COMPOTMB/IEHME BELLECTBA, pPaboTa 3/eKTPUYECKOro Moss, MOLHOCTb TOKa, (DOKYCHOEe pacCcTosiHWe W
ONTUYECKasd Cuna JIMH3bl, CKOPOCTb 3MEKTPOMarHUTHbIX BOSH, A/MHA BOMHbI W 4acToTa CBeTa; Mpu
ONMCaHWN BEPHO TPaKTOBaTb (DU3MYECKMIA CMbIC/T UCMO/b3YEeMbIX BEMYUH, UX 0603HAYEHNS U eAUHULbI
M3MEPEHUS; HAXOAUTb (POPMY/ibl, CBA3bIBAIOLLME AaHHYHO (M3NYECKYHO BEIMYUHY C APYTUMU BEIMYUHAMU.

aHa/sM3npoBaTb CBOWCTBA TeJ/, 3/1EKTPOMArHWTHbIE ABMEHWS W MPOLECCHI, MCMOMb3ys (uU3nyeckue
3aKOHbI: 3aKOH COXPaHEHUs 3/IEKTPUYECKOro 3apssa, 3akoH Oma 41 yyacTka Lenu, 3akoH [xoyns-JleHua,
3aKOH MPSMOMHENHOr0 pacnpoCTPaHeHNs CBETa, 3aKOH OTPaXKEHWs CBETa, 3aKOH MPesioM/IeHNs CBETa; Mpu
3TOM pa3/inyaTth CNOBECHYH (HOPMY/IMPOBKY 3aKOHA 1 ero MaTemMaTU4ecKoe BblpaXeHue.

NPUBOAMTL MPUMEPbI MPaKTUYECKOrO WCMO/b30BaHUA (PU3NYECKMX 3HAHWIA O 3/1eKTPOMarHUTHbIX
ABNEHNAX

peLuaTh 3afa4un, UCnonb3ya usnyeckre 3akoHbl (3akoH OmMa /11 yvacTka uenu, 3akoH [hxoyna-JleHua,
3aKOH NPSMOSIMHEAHOrO pacnpoCcTpaHeHUs CBETa, 3aKOH OTPaXKeHUS CBETA, 3aKOH MPesioMSIeHUs CBeTa) U
(hopMy/bl,  CBA3bIBANOLLME  (PU3MYECKME BeNMYMHbI  (CUNMa  TOKa, 3NEKTPUYECKOe  HarpshKeHue,
3N1eKTPUYeCKoe COMPOTUB/EHME, YAeNIbHOe COMPOTMB/IEHWE BeLLecTBa, paboTa 3/1eKTPUYECKoro mMons,
MOLLHOCTb TOKa, (DOKYCHOE pacCTOsHME W OMTUYeCKas CW/a JIMH3bI, CKOPOCTb 3/IEKTPOMArHUTHbLIX BOSH,
0MHA  BOMHBI M YacTOTa CBeTa, (POPMysibl  pacyeTa  3/1IEKTPUYECKOr0  COMPOTUB/IEHWA  NpU
nocnefoBaTe/lbHOM Y NapaiielbHoOM COeAMHEHUM MPOBOAHMKOB): Ha OCHOBE aHanun3a YCMoBMA 3afayu
3anucblBaTb KpaTKoe YCOBUE, BbIAENATL (IM3NYECKME BENMUMHDI, 3aKOHbI 1 (POPMY/ibl, HEO6X0AUMble 415
ee pelleHus, NPOBOAWUTL pacyeTbl W OLEeHMBATb PEeaNbHOCTb MOMYYEHHOrO 3HAYeHWUs  (PU3NYECKON
BE/IMYMHBI.

BbINYyCKHUK MOAYYUT BO3MOXHOCTb HAYyUYUTbCS:

MCMO/Mb30BaTb 3HaHUA 06 3M1EKTPOMArHUTHbLIX ABNEHWUSX B MOBCEAHEBHOW XM3HW AnA obecneyeHus
6e30MacHOCTX Npy 06paLLEHUN C NPUGoPaMN 1 TEXHUYECKMMI YCTPOMCTBaMM, A1l COXPaHEHUS 340P0BbSI
1 COBMIOAEHNS HOPM 3KOJIOrMYECKOro MOBeLEHNs B OKPYXXAKOLLE cpefe; NPUBOAUTL MPUMEPbI BINAHUSA
3N1EeKTPOMArHUTHbLIX U3/Ty4eHWIA Ha XXMBble OpPraHu3Mbl;

pasnuyatb rpaHulbl  NPUMEHUMOCT  (IM3MYECKUX 3aKOHOB, MOHUMATb  BCEOOLUMIA  XapakTep
(yHLaMeHTa/lbHbIX  3aKOHOB  (3aKOH  COXpaHeHUs  3MIeKTPUYECKOro  3apsga) W OrpaHW4eHHOCTb
CMO/Mb30BaHMA YaCTHbIX 3aKOHOB (3aKOH OMa [/ yyacTKa Lenu, 3akKoH [pxoyns-JleHua v ap.);

MCNO/b30BaTh MPYEMbl MOCTPOEHUS (PU3UYECKUX MOZENei, noucka 1 GopmynInpoBKN A0Ka3aTenbCTB
BbIBVHYTbIX rMMOTE3 U TEOPETUYECKMX BbIBOLOB HA OCHOBE 3MMUPUYECKM YCTAHOB/IEHHbIX (DaKTOB;

HaxXoAMTb afleKBaTHYI0 MNPeLIOKEHHOW 3afade (DM3NYECKYHO MOZEe/b, paspewlatb NpobneMy Kak Ha
OCHOBE VMEIOLLMXCA 3HaHUIA 06 3M1eKTPOMarHUTHLIX ABMNEHWUAX C WUCMO/b30BaHWMEM MaTemMaTU4ecKoro
annapara, Tak 1 rnpu NoMoLLy MeTOZOB OLEHKM.

KBaHTOBbIE ABMEHUSA

BbINYCKHUK Hay4unTcs:

pacno3HaBaTb KBAHTOBbIE SBNEHUS U OOBACHATb HA OCHOBE MMEHLLMXCA 3HAHWIA OCHOBHble CBOMCTBA
WK YCNOBWS1 NMPOTEKAHUS 3TUX SBMEHUIA: €CTECTBEHHAs W UCKYCCTBEHHAs PafMoaKTUBHOCTb, a-, (3 1 y-
W3MyYeHWsi, BO3HUKHOBEHWE IMHENYATOr0 CMeKTPa N3NyyYeHUs aToMa;

OMUCLIBATb U3YUeHHble KBAHTOBbLIE SBNEHUS, WCMOMb3Ys (PU3NYECKME BENMYMHBI: MACCOBOE YWCIO,
3apsfoBOE 4WCNO, Nepuog Mosypacnaza, SHeprus (POTOHOB; MPW OMWUCAHWU MPaBWIbHO TPaKTOBATb
(M3NYECKNA CMbICT WCMOMb3YEMbIX BE/IMUMH, WX O6GO3HAYEHWS] W eAWHWLbLI W3MEPEHWS; HAaXO4WTb
(hopMy/ibl, CBA3LIBAOLLME [aHHYH (PM3NYECKYHD BESIMUMHY C APYTUMI BEMUYMHAMM, BbIYUCAATL 3HAYEHME
(hr3nIeCKOii BENMUNHDI;

aHaIM3MPOBaTb KBAHTOBbIE SIBMIEHMS, UCMOMb3YS (DIM3NYECKUE 3aKOHbI W MOCTYNaTbl: 3aKOH COXPaHEHUS
3HEPTUM, 3aKOH COXPaHEHUs 3MEKTPUYECKOTO  3apsifia, 3aKOH COXPaHEHWS MacCOBOTO  YMCNa,
3aKOHOMEPHOCTW  U3/lyYeHWst U MOI/IOWEHNS CBeTa aTOMOM, MNpU 3TOM  pas/nyaTb  C/IOBECHYHO
(hopMyNMPOBKY 3aKOHA M Er0 MaTEMaTUYECKOE BbIPKEHWE;

pasNnyaTb OCHOBHbIE MPU3HAKM MIaHETaPHOW MOAENN aTOMa, HYK/IOHHO MOAEN aTOMHOTO SiApa;
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NPMBOAUTL MPUMEPBLI MPOSABAEHUA B MPUPOAE WU MPaKTUYECKOro MCMob30BaHUA PagnoakTUBHOCTH,

AAEPHbIX Y TEPMOSIAEPHbLIX PeaKLMiA, CNEKTPasIbHOMO aHaImnsa.
BbII'IyCKHI/IK nosTy4nT BO3IMOXHOCTb HAYUYNTbCA:

1CMONb30BaTb MOMyYEHHble 3HAHUA B MOBCEAHEBHON >KM3HM MpU o6paweHnn ¢ npubopamm ©
TEXHUYECKUMM YCTPOICTBAMM (CHETHUK MOHU3UPYIOLMX HYaCTuL, AO3UMETP), A1 COXPAHEHNS 340P0BbS U
c06/104eHMS HOPM 3KOMOTMYECKOr0 NMOBEAEHNS B OKPYXKAIOLLEN Cpeje;

COOTHOCHUTb 3HEPTUIO CBA3N aTOMHbIX Af€EpP C ,Cl,e(beKTOM MacCChbl,

npmuBoanTbL NPUMEPLI BINAHNA PaaNO0aKTUBHbIX V|3nyqu|/||7| Ha >XX1BblE OPraHnU3Mbl; NOHUMaTbL NPUHLKN
,Cl,el‘/JICTBI/IFI [O3MMETPa U pasnnyatb YC/10BUA €ro NCMob30BaHUA;

NOHMMaTb 3KO/1I0rnyeckme npo6ne|v|b|, BO3HMKaKOLLME MNMPU NCMNONb30BaHNUN aTOMHbIX 3!'IeKTpOCTaHLI,VIVI,
M NYTW peLeHns aTuX Npo6aemM, NepcneKkTnBbl NCNOIb30BaHMA YNPaBIsSEMOro TepMOSIAEPHOI0 CUHTE3a.

ONeMeHTbI aCTPOHOMUU
BbINYCKHUK Hay4yunTCA:

YKa3blBaTb Ha3BaHWA TMJ1aHEeT ConHe4Holk CUCTEMbI, pasnyatb OCHOBHbIE T[PU3HaKMU CYTOYHOIO
BpaLLleHWs 3Be34HOro Heba, ABWxKeHNs JyHbl, CONHLA U NiaHeT OTHOCUTESIbHO 3BE3f;

MOHMMATb Pa3INYMA MeXay refIMOLEHTPUYECKON W reOLEHTPUYECKOA CUCTEMAMN MUPa;

BbII'IyCKHVIK noNnyyYmT BOSMOXXHOCTb Hay4YUTbCA:

YKa3bIBaTb 06LLI,VIe CBOMCTBA W OT/IMUUA MMAHET 3eMHOW rpynnbl U NAaHET-TUraHTOB; MallbIX Ten
CO/HeYHOIN cuCTeMbl U GOMbLUMX MIAHET; MO/Mb30BaTbCA KApPTOM 3Be34HOro Heba Mpu HabNoAeHUAX
3BE3HOr0 Heba;

pa3finyaTb OCHOBHbIE XapaKTepPUCTUKK 3Be3[ (pa3Mep, LIBET, TemrepaTypa) COOTHOCUTbL LIBET 3Be3[bl C
ee Temnepartypoit;

pa3nnyatb rMNOTE3bl O NPOUCXOXAEHNN ConHeYHoM CUCTEMBI.

Copep>aHue yuebHoro npegmeta «Pusnka» B 7-9 Knaccax.

7 Knacc
(68 uvacos, 2 yaca B HefleNto)
I. BeefeHune (3 vaca)

MpeamMeT W MeToAbl (M3MKW. IKCNepUMEHTA/IbHBIA  MeTO4  M3ydeHus npupogsl.  3mepeHue
(h13MYECKMX BENMNYMH. orpeltHoCcTb n3mepeHus. O606LLEeHMe pe3y/bTaToB aKcnepumeHTa. HabnwogeHve
MPOCTENLUNX ABNEHWUIA WU NPOLECCOB MPUPOAbI C NMOMOLLLIO OpPraHoB YyBCTB (3pEHMs, CNnyxa, OCA3aHus).
Mcnonb3oBaHue NpoCTenLwmMX N3MepuTesbHbIX Nprubopos. CxemaTnyeckoe 1M306paxeHue onbIToB. MeTtozpl
MOMYYeHNs 3HaAHUIA B (O13nKe. PU3NKA U TEXHUKA.

JlabopaTopHas paboTa.

1.0npeaeneHune LeHbl AeNEHNS U3MEPUTENBHOMO Nprbopa.

I1. MepBOHa4vanbHble CBeeHNA 0 CTPOEHUN BelecTBa. (6 Yacos.)

'MnoTe3a 0 AMCKPETHOM CTPOeHUW BewlecTBa. Mosekysbl. HenpepbIBHOCTL U XaOTUYHOCTL ABUXEHUA
yactuy, Bellectsa. [duddysus. BpoyHoBCKoe ABMKeHVe. Mogenu rasa, XWAKOCTM W TBEpPAOro Tefa.
B3aumogeincTeme yactul, BellecTBa. B3avMHOe MpUTSXeHUE U OTTa/IKMBaHWE MOMEKY/. Tpu COCTOSHMA
BeLLlecTBa.

JlabopaTopHas paboTa.

2./13mepeHre pasMepoB MasbIX Tefl.

I11. Bsanmogenctaue Ten. (21 yaca)

MexaHuyeckoe [BWXeHMe. PaBHOMEpPHOe W He paBHOMepHoe ABWKeHWe. CkopocTb. Pacyer nytm wu
BPeMeHU ABvkeHus. TpaekTopus. MpsamonvHeinHoe ABwxeHune. B3aumopeiicTeue Ten. UHepums. Macca.
MnoTHoCTb. 3MepeHne macchl Tena Ha Becax. PacyeT macchl 1 06bema no ero naoTHocTU. Cuna. Cunbl B
NPUPoSE: TATOTEHWSA, TAXECTU, TPEHUS, YNPYrocTu. 3akoH Myka. Bec Tena. CBA3b MEX/Y CUJION TAXKECTU 1
maccoi Tena. [uHamomeTtp. CroxeHve ABYX CW/, HarpaB/ieHHbIX MO O4HOM NPAMOR. TpeHuwe. Ynpyras
Jeopmaums.

NabopaTopHble paboThl.

3. V3mepeHne macchbl Tefia Ha pblYaXXHbIX Becax.

4. V13mepeHve ob6bema Tena.
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5.0npegeneHve NA0THOCTY TBEPLONO BELLECTBA.

6.1 pagynpoBaHune NpyXxuHbl 1 U3MepeHVie cui AMHaAMOMETPOM.

IV [aBneHune TBepAbIX TeN, XXUAKOCTel 1 rasos. (23 yac)

[JasneHvie. OnbiT Toppuuennn. bapomeTp-aHepond. ATMOCHEPHOE [AaBNeHME Ha Pas/IMYHbIX BbICOTAX.
3akoH [Mackansa. Cnocobbl YBENMYEHUS W YMeHbLUeHWs [fasneHus. [asneHne rasa. Bec Bo3gyxa.
BosayliHas 060n04ka. V3vepeHne aTMoctepHOro paaBneHus. MaHOMeTpbl. [OpLUHEBOW XNAKOCTHbIN
Hacoc. Mepefaya AaBneHWs TBEPAbIMU Tenamu, >XUAKOCTAMKU, razamu. [eicTBue XXMAKOCTU W rasa Ha
MOrpy>XeHHOe B HMX Teno. PacyeTr faBneHus XMAKOCTU Ha [HO M CTeHKM cocyga. CoobLiaroLime cocyppl.
Apxumegosa cuna. 'mapaBnunyeckuii npecc. MnasaHue Ten. MnaBaHue cyfoB. Bo3sgyxoniaBaHue.
JlabopaTopHas pa6oTa.

7.0npeneneHne BbITA/IKMBAIOLLENA CUNbl, AENCTBYIOLLEA HA NOTPY>XEHHOE B XXNAKOCTb Teso.

8. BblISICHEHMe YCNOBMWIA NaBaHNA Tena B XXNAKOCTW.

V. PaboTa n MOWHOCTb. dHeprus. (15 vacos.)

Pabota. MowHoCTb. JHeprus. KuHetnyeckad sHeprud. lMoTeHUmaibHas 3Heprusd. 3akOoH COXpaHeHus
MexaHWU4ecKoi aHeprun. MpocTtble MexaHu3Mmbl. KM, MexaHu3moB. Pbiyar. PaBHOBecMe CWi Ha pblyare.
MoMeHT cunbl. Pblyarn B TexHuke, 6bITy ¥ npupoge. MprmMeHeHne 3aKoHa paBHOBECUS pblyara K 6/10Ky.
PaBeHCTBO paboT NpW MCMOIb30BaHUM MPOCTbIX MEXaHWU3MOB. «30/10TOe MPaBUIO» MeXaHUKK.
Na6opaTtopHas pab6oTa.

9. BbISACHeHMe yCnoBus paBHOBECUSA pblvara.

10.0npegenenve KA npy nogbeme no HakMIOHHOW MIOCKOCTY.

8 Knacc

(68 yacos, 2 yaca B Heflento)

1 Tennosble ABNeHUsA (25 4yacoB)

BHyTpeHHAs aHeprua. Tennosoe ABwKeHue. Temnepatypa. Tennonepefada. HeobpatvmocTb npouecca
Tennonepegayun. CBA3b TemnepaTypbl BeLLECTBA C XaOTMYECKMM [BWKeHMeM ero 4actuy. Crocobbl
M3MEHEHWs1 BHYTPEHHE 3Heprun. TensonpoBOAHOCTb. KonmM4yecTBO TennoThl. YaenbHas TenioeMKOCTb.
KoHBekums. W3nydveHve. 3aKOH COXpaHeHWUs 3HeprumM B TenoBblX npoueccax. [1nasneHve u
KpucTannzauus. YaenbHasa Tennota nnasneHns. ['paduk nnaesneHus v oteepaeBaHus. lNMpeobpaszosaHue
SHEpPrun npy M3MEeHEHWAX arperaTHoOro COCTOSHWSA BeLlecTBa. lMcnapeHve W KOHAeHcauus. Y[enbHas
TennoTa napoobpasoBaHUA M KOHAeHcaumn. PaboTa nmapa v rasa npy paclumpeHun. KuneHue »XuakocTu.
BnakHoCTb BO3yxa. TernoBsble ABUraTeny. SHeprus TonamMea. Y aenbHasa TennoTa cropaHus.

ArperaTHble coCTOsiHMA. Mpeobpa3oBaHmne 3HEPrum B TENOBbIX apuratensx. KrA tennosoro gpuratens.
®poHTaIbHaA nabopaTopHas paboTa.

2. CpaBHeHwve KOMMYeCTB TeMNI0Tbl NPX CMELUMBaHWN BOfbl Pa3HO Temneparypbl.

3. W3mepeHwe yaenbHOR TeNI0EMKOCTU TBEPAONO Tena.

Il. DnekTpnyeckune ABNEHUA N 3NEKTPOMarHUTHbIe ABneHnA (35 yaca)

AnekTpu3aums Ten. INeKTPUYECKUiA 3apsa. B3ammopgelicTme 3apsagos. [Ba BuAa 3NEKTPUYHECKOTO 3apsija.
JUNCKPETHOCTL  3/1IEKTPUYECKOro 3apsfa. OMeKTPoH. 3aKOH COXPaHeHWs  3MeKTPUYECKOro  3apsaja.
AnekTpuyeckoe none. Anektpockon. CTpoeHne aToMoB. OO6BACHEHWE 3NEKTPUYECKMX  SIBNEHWUIA.
MPOBOLHVKM W HEMNPOBOAHWKM 3neKTpuyecTBa. [elcTBMe 3MEKTPUYECKOrO MO Ha 3/eKTPUYecKume
3apAgbl.

MMOCTOSIHHbIA ~ 3NEKTPUYECKUIA  TOK.  VICTOUHMKM  3/eKTPUYecKoro Toka. Hocutenn  cBOGOAHbIX
3NEKTPNYECKMX 3aPAL0B B MeTa/liaX, XXMAKOCTAX W rasax. ONeKTpuyeckas Lerb W ee COCTaBHble 4acTu.
Cuna Toka. EguHMUBI cunbl TOKa. AMnepMeTp. V3smepeHue cuibl ToKa. HanpskeHwe. EanHMUBI
HanpsbkeHVs. BonbTmeTp. V3mepeHune Hanps)keHns. 3aBUCUMOCTb CWJTbl TOKA OT HanpshKeHUs.
ConpotuneHve. EanHMubl conpoTvBieHus. 3akoH OMa A/ y4yacTKa 3M1eKTpUYeckoid Lenu. Pacuet
CONPOTUB/IEHNA MNPOBOAHWKOB. Y[enbHOe conpoTueneHue. [lpyvMepbl Ha pacyeT COMpPOTWMBNEHUA
NMPOBOAHMKOB, CWbl TOKa W HanpsbkeHus. PeocTatbl. [locnegosatesibHOe W napasifesibHoe COeAUHeHWe
MPOBOAHUKOB. [JeliCTBUSA 3NEKTPUYECKOrO TOKa

3akoH [xoyns-SleHua. PaboTa aneKTpruyeckoro Toka. MOLHOCTb 3/1EKTPUYECKOr0 TOKa. EAnHMLEI paboTbl
3NIeKTPUYECKOr0  TOKa,  MpUMeHsieMble  Ha  MpakTuke.  CYETUMK  3NEKTPUYECKOR  3HEprum.
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AneKTpoHarpesatesibHble MPUOOPbI. PacyeT 3n1eKTposHeprumn, noTpebasemoil ObIToBbIMK  MpUbopamMu.
HarpeBaHvie MpOBOAHUKOB 3/1EKTPUYECKUM TOKOM. KO/MMYeCTBO TennoThl, BblAe/nsieMoe MPOBOLHWUKOM C
TOKOM. Jlamna HakanusaHus. KopoTkoe 3ambikaHue. [MpegoxpaHutenn. MarHutHoe nosne. MarHuTtHoe
rnose npsMoro Toka. MarHuTHble IMHUW. MarHWTHOe Mosie KaTyLlKy C TOKOM. OMeKTPOMarHuTbl U KX
npuMeHeHus. MoCTOAHHbIE MarHUTbl. MarH1THoe Mnose MOCTOSHHLIX MarHUToB. MarHuUTHOe none 3emnu.
[encTBre MarHUTHOrO MosiA Ha NPOBOAHUK C TOKOM. DNEKTPUYECKUI fBUraTeNb.

PpoHTa/bHbIE NabopaTOpHbIe PaboThI.

CO6opKa 3M1eKTPUYECKON Lienu 1 3MepeHne CUsbl TOKA B e Pas/IyHbIX y4YacTKax.

5. V3MepeHue HanpsXXeHWs Ha pas/iMyHbIX yHacTKax 3NeKTPUYECKO Lienu.

6. PerynupoBaHue CW/bl TOKA PeOCTaTOM.

7. V13mepeHue CONpOTUB/IEHNA NPOBOLHMKA MPY MOMOLLM aMnepMeTpa 1 BOMbTMETPA.

8. M3MepeHne MOLLHOCTM 1 paboTbl TOKA B 3/1EKTPUYECKOI namne.

9. C60opKa 3NeKTpoMarHuTa 1 UcnbiTaHue ero AencTeus.

10. N3yyeHne 3NeKTPUYECKOro ABmraTens NoCTOAHHOrO Toka (Ha Mogenn).

Ea

I1l. CBeTOBble ABJ/IEHNSA. (8 HacoB)

VcTouHuKm cBeTa.

MpAMONMHeHOe pacrnpocTpaHeHne, OTPaXXEHWE W MpeioMieHne cBeTa. Jlyd. 3akOH OTpakeHUs CBETa.
Mnockoe 3epkano. JIMH3a. OnNTuuyeckas cuna NUH3bL V1306pakeHne AaBaeMOe /MH30M. M3mepeHne
(DOKYCHOr0 paccTosiHUs cobupatoLleli MH3bl. ONTuYeckre Npubopsl. a3 1 3peHne. OUKu.
dpoHTa/IbHble NabopaTOpHbIE PaboThbl.

11./3y4eHre 3aKOHOB OTpaXKeHMs CBeTa

12. HabntogeHue sBneHUs NpenomaeHns ceeta

13. TMony4yeHne N306paKEHUS NPY MOMOLLM NINH3bI.

9 knacc

(102 yvacos, 3 yaca B Hefie/nto)

I. 3aKOHblI B3auMOoAeNCcTBUA N ABMXKEHUSA Ten. (34 yacoB)

MartepuanbHaa Touka. Tpaektopus. CkopocTb. [lepemeuieHve. Cuctema ortcyeta. OnpegeneHuve

KOOpAMHaTbl  ABMXYLLero Tena. [papmky 3aBUCMMOCTU  KMHEMATUYECKUX BEIMYUH OT  BPEMEHW.
* [MpamMonuHeliHoe paBHOYCKOpPeHHOe fBWeHue. CKOpOCTb PaBHOYCKOPEHHOTO ABMXKeHWS. [epemelLeHne

npy paBHOYCKOPEHHOM ABWXeHuW. OnpeaeneHne KOOPAMHaTbI ABMXKYLLEro Tefa. pamky 3aBMCUMOCTH

KWHEMAaTUYeCKUX BEMIMYMH OT BpemMeHW. YckopeHue. OTHOCUTESIbHOCTb MEXaHWYECKOro [ABUXKEHUS.

VHepumansHasa cuctema OTcyeTa.

MepBblil 3aKOH HbtoTOHa. BTOpoi 3akoH HbloTOHa. TpeTuil 3akoH HbtoToHa. CBO60AHOE NafeHue 3akoH

BcemmpHoro TtAroteHusi. KpuBOAMHelHOe [ABMXeHWe [BWKeHMe M0 OKPY>KHOCTWU. WCKYCCTBEHHbIE

CNyTHUKN 3eMnn. PakeTtbl. IMNynbC. 3aKOH COXpaHeHWs umnynbca. PeakTvBHOe ABMXXeHue. [BMKeHue

Tenia GPOLLEHHOr0 BEPTUKa/ILHO BBePX. [BVXeHVe Tena GPOLLIEHHOr0 MOA Yr/ioM K ropusoHTy. [BmkeHwve

Tesia 6POLLEHHON0 FOPU30HTANIbHO. Y CKOpPeHMe CBOGOAHOIO NafeHns Ha 3emse v Apyrux nnaHetax.

dpoHTalbHbIe NabopaTOopHble paboThl.

1 VccnefoBaHne paBHOYCKOPEHHOTO BUKEHUS 6e3 HauaslbHOW CKOPOCTMU.

2. V13mepeHwve yCKopeHWsi CBOOGOAHOIO NajeHus.

11. MexaHnyeckue KonebaHmsa n BoHbl. 3ByK. (Myacos)

MexaHuueckme konebaHus. Amnautyga. lMepuwog, uvactota. CsBo6oAHble KonebaHus. KonebatesbHble

cucTeMbl. MasTHUK. 3aBMCUMOCTb Mepuoja WM YacToTbl HUTAHOMO MasTHMKA OT  JIMHbI  HUTW.

MpeBpalleHne 3Hepruv npu  KonebaTeslbHOM [ABWXKEHWMM. 3aTyxarolime KonebaHus. BbIHYXOeHHble

KonebaHms. MexaHnyeckme BOMHbL. [nnHa BOMHbL.  [poAo/bHbIE M MOMEPeYHble BOMHbI. CKOPOCTb

pacnpocTpaHeHus BO/HbL. 3BYK. BbicoTa M TemMOp 3ByKa. 'POMKOCTb 3BYKa/ PacrnpocTpaHeHue 3ByKa.

CkopocTb 3ByKa. OTpaxkeHue 3ByKa. 3X0. Pe3oHaHc.

®poHTasbHaa nabopatopHas paboTa.

3. WccneposaHue 3aBUCMMOCTI MEpUOAa U YacTOTbl CBOOOAHBLIX KONebaHWin MaTeMaTyYecKoro MasTHMKa oT

ero 4/inHbI.

I1l. 2neKTpoMarHUTHbIe siBfieHUA. (18 4acoB)
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N

[eincTBrie MarHUTHOrO NONA Ha 3NeKTpUYeckve 3apagbl. paduueckoe M306padkeHNe MarHUTHOIO Mos.
HanpaBneHve TOKa WM Harpas/ieHWe ero marHutHoro nond. OO6Hapy>KeHue MarHUTHOro rMosis o ero
[EVCTBMIO Ha 3NeKTPUYeCKUiA TOK. [paBuno NeBoi pykn. MarHuTHbIA MOTOK. O/eKTpoMarHWTHas
VHOYKUMA. FBNEHME 3N1eKTPOMArHUTHON NHAYKLUMKW. onyyeHre nepeMeHHOro 3M1eKTPUYECKOTO TOKa.
OneKTpoMarHutHoe nose. HeogHopoLHOe W HeoAHOPOAHOe nosfie. B3aMMmocBA3b 3MEKTPUYECKOro U
MarHWTHOrO MNosei. SNeKTPOMarHUTHble  BOMIHbI. CKOPOCTb PacnpoCcTpaHeHUs 3/1eKTPOMarHUTHbIX BOJTH.
OnekTpogsuratesns. dnekTporeHepatop. CBeT - 3/1eKTPOMarHUTHaa BOJHa.

dpoHTanbHan nabopaTopHas padoTa.

4. Vi3ydeHue ABMIEHNS 3N1IEKTPOMArHUTHOM UHAYKLWN.

I V. CTpoeHuMe aToma 1 aToMHOro agpa (15 vacos)

PagnoaktmBHOCTb. Auibha-, 6eTTa- M ramma-usnydeHve. OnbITbl MO paccerBaHWO  anba-yacTul,
MnaHeTapHasa Mofenb atoMa. ATOMHOe f4p0. MNMPOTOHHO-HETPOHHas Mogenb sapa. MeTofbl HabnoaeHNs
N perncTpaumy vactuu. PagmoakTuBHble MNpeBpalleHns. OKCNepyvMeHTa/IbHble MeToAbl. 3apsa  fapa.
MaccoBoe umncnio fgpa. AgepHole peakumun. [eneHve n cuHTes agep. CoxpaHeHve 3apsaja M mMaccoBOro
ymncna Npu AaepHbIX peakumax. OTKPbITUE NPOTOHA U HEATPOHA. FAepHbIe CUMbl. DHEPrus CBA3W YacTul, B
anpe.

OHeprua ceasu. [eekT macc. BbigeneHue 3Heprum npu fefieHWM WU cuHTe3e agep. Vcnonb3osaHue
AfepHoO aHeprun. [o3vumveTpus. FAaepHblid peaktop. [peobpa3oBaHue BHYTpeHHe aHeprun sgep B
ANEKTPUYECKYHO 3HEepruto. ATOMHas 3HepreTuka. TepMmosiiepHble peakuun. Buonoruyeckoe [AeicTavie
paguauuu.

®poHTa/IbHasA nabopaTopHas paboTa.

5. W3ydeHue peneHus aapa atoma ypaHa ro gotorpadumm TpeKos.

6. VI3yuyeHune TPeKOB 3apsSXKEHHbIX YacTuL, MO roToBbIM POTOrpagnsm.

V. CTpoeHune n agontoymsa BeeneHHon (6 yacos)

CocTaB, CTPOeHMe U nNpomcxoxaeHne ConHeYHon cuctembl. bonbluve Tena ConHeyHoW cuctemMbl. Manble
Tena ConHeyHol cuctembl. CTpoeHMe, n3nyyeHve 1 aBontoums ConHua v 3se3q. CTpoeHue 1 3BOMHOLMS
BceneHHoIA.

V1. IMoBTopeHue (18 v)
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CnuUcok nuTepaTypbl C yKaszaHUeM MNepeyHs y4ebHO-MeTOANYECKOro obecneyeHuns,
CPeACTB 00yYeHUS 1 3NeKTPOHHbIX 06pa3oBaTe/IbHbIX PECYPCOB.

1 MapoH A.E., MapoH E.A. ®dusmka. 7 Knacc. AuaakTnuyeckne matepumansl. M.. [poda,
2019.

2. MepbiwknH A.B. ®usmka. 7 Knacc. Y4ebHUK ana 06weob6pa3oBaTe/ibHbIX YUPEXAeHNI.
M.: Apoda, 2018.

3. ®dunoHosny H.B. ®dusmka. 7 knacc. MeTtogudeckoe nocobue K y4dyebHuky A.B.
MepbiwkuHa. M.: Opoda, 2018.

4. XaHHaHoBa T.A., XaHHaHOB H.K. ®u3uka. 7 knacc. Pabouyas Tetpags. M.: ipoda, 2019.

5. XaHHaHoBa T.A., XaHHaHOB H.K. ®u3umka. 7 knacc. Tectol. M.: Apoda, 2019

6. MepblwknH A.B. ®usnka. 8 knacc. YuebHuK ana obuieobpasoBartesibHbIX OpraHu3auuii.
M.: Opoda, 2019.

7. 2. ®unoHosmy H.B. ®dusmka. 8 knacc. MeToguyeckoe mnocobme K y4vyebHUKYy A.B.
MepbiwkuHa. M.: Opoda, 2018.

8. 3. XaHHaHoBa T.A. ®du3uka. 8 knacc. Pabouas teTpagb. M.: poa, 2014.

9. 4. MapoH A.E., MapoH E.A., Mo3olicknii C.B. ®un3nka. 8 knacc. C60pHMUK BONPOCOB U
3afay. M.: ipoda, 2019.

10. 5. XaHHaHoB H.K., XaHHaHoBa T.A. C60pHUK TeCTOBbIX 3afjaHunil No umsnke. 8 knacc. M.:
BAKO, 2019.

11. dusmka. 9 kn.: yueb, ana obuieobpasosar. yupexgeHuin. / A.B. MepbiwkuH, E.M. TyTHUK
M.: Opoda, 2017.

12. ®u3mka. 9 knacc: NOypoUHble naaHbl N0 yyebHuky A.B. MepblwkuHa, E.M. T'yTHKK / aBT,-
coct. C.B. bobposa. - Bonrorpaa: Yuntens, 2017. - 175 c.

13. ®u3umka: 3agayHuk: 9 - 11 kn.: Y4eb, nocobue gns obueobpasosar. yuebd, 3aBefeHNA. -
M.: Apoda, 1996. - 368 c.: un. - (3agavyHnKmn «podbi»).

14. ®du3nka. TecTbl. 7 -9 knaccol. KabapgmH O.®., Opnos B.A. Y4yebH. - meTog nocobue. -
4-e n3g., ctepeotun. - M.: poda, 2000. - 96 c.: un.

15. dusnyecknin aKCNepMMeEHT B CpeaHen wkKone: MexaHnka. MonekynspHas um3anka.
AnektpogmHamuka / Laxmaes H.M., LLlnnos B.®. - M.: MNpoceelleHne, 1989. - 255 c.: mn.
- (B-Kka yuuTens usukn).

16. lozoseHko C.B., TpywuHa T.A Peanm3aums o6pa3oBare/ibHbIX MPOrpaMm Mo (U3sMKe C

CNO/b30BaHNEM 060PYLOBaHUS LAETCKOro TexHonapka «LLKonbHbIi KBaHTOpuioM» MoCKBa,
2021

MHTepHeT-pecypcbl:

1. Bubnuoteka- Bce no npeameTy «dusmkax». - Pexxum goctyna: http://mwwr.proshkolu.ru

2. BupeoonbITbl Ha ypokax. - Pexxum goctyna: http://fizika-class.narod.ru

3. EpnHaa konnekums umdposbix 06pa3oBaTeNbHbIX PecypcoB. - Pexxum goctyna: http://school-
collection.edu.ru

4. VHTepecHble MaTepmanbl K ypokaMm (hM3MKKU Mo Temam; TeCTbl N0 TemMaM; HarfggHble nocobus K
ypokam. - Pexxum goctyna: http://class-fizika.narod.ru

5. Lindpposble ob6pasoBaTe/ibHbIE pecypcbl. - Pexxum gocTtyna: http://www.openclass.ru

6. DNEKTPOHHbIE Y4eOHMKM NO msmke. - Pexkum goctyna: http://www.fizika.ru
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