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IlosicHuTeIbLHAA 3aMHCKA

[IporpamMmma cocraBieHa Ha ocHOBe (DyHIAMEHTAIBHOIO sJipa COACpkKaHHUsS 00Imero oOpa3oBaHus W TpeOoBaHMii K pe3yibraraM OOydYeHHS, TPEICTABICHHBIX B
CranmapTe OCHOBHOTO OOITET0 00pa3oBaHUsI.

[Iporpamma ompenensieT colepKaHue U CTPYKTYpYy YUEOHOro marepuania, MocjeOBATENILHOCTh €r0 W3y4YeHHs, MyTH (POPMUPOBAHUS CHUCTEMbl 3HAHHWA, YMCHUU U
CIOCOOOB JICATEIBHOCTH, PA3BUTHS BOCIIUTAHUS U COIUATN3AIINN YIAIUXCA.

[IporpamMmMa BKJTFOYAET MOSCHUTEILHYIO 3aIMCKY, B KOTOPOU MPOIUCaHbl JIMYHOCTHBIC M METaNpeIMETHBIC TPeOOBaHMS K pe3ysibTaTaM OOyUeHHs; COJIepIKaHUe Kypca C
MepevHeM pa3JIelioB ¢ yKa3aHHWEM YHUCIia YacOB, OTBOJUMOrO Ha MX M3YYCHHUE, U TPEJAMETHBIMA TPEOOBaHUSIMHU K pPe3ybTaTaM OOYUYCHHS, TEeMATUIeCKOe IIAHUPOBAHUE C
OTpeJieICHIEeM OCHOBHBIX BUJIOB YY€OHOH JISATEThHOCTH IKOJIHLHIKOB; PEKOMEHIAIUH [0 OCHAIIEHUIO YIeOHOT0 mporiecca.

O0mas xapakTepuCcTHKA Y4e0HOT0 mMpeaMeTa

[TkonpHBIN Kypc GUIUKH — CUCTEMOOOPa3yIOUIHiA Il €CTECTBEHHO-HAYYHBIX MTPEIMETOB, MOCKOIBKY (PU3NYECKUE 3aKOHBI, JISKAIINE B OCHOBE MUPO3JaHNUs, SBISIOTCS
OCHOBOU COJIepXKaHUs KypCOB XUMHH, OWOJOTHH, reorpaguu ¥ acTpoHOMHH. PHU3MKA BOOPYKACT IMIKOJHHUKOB HAYYHBIM METOJOM IO3HAHWS, MO3BOJISIONIMM TOTyYaTh
00OBEKTUBHBIC 3HAHUS 00 OKPYXKAIOIIEM MHUPE.

B 7 u 8 xiaccax MpoOMCXOAUT 3HAKOMCTBO € (PU3NUECKUMHU SIBICHUSMH, METOJOM HAY4YHOTO TO3HAHHS, (OPMUPOBAHNE OCHOBHBIX (PU3MYECKUX MOHATHUH, MPHOOpETEHUE
YMEHUI U3MepsITh (PU3NUCCKUE BETUYMHBI, POBOIUTH JTa00PATOPHBIN IKCIIEPHMEHT IO 33JJaHHOM cxeMe. B 9 kiacce HauMHAaeTCs M3ydeHHe OCHOBHBIX (DU3UYECKUX 3aKOHOB,
nabopaTtopHbie pabOThI CTAHOBATCS 00JIee CIONKHBIMHU, IMKOJBHUKH y4YaTCs TNIAHUPOBATh SKCIICPUMEHT CAMOCTOSTEIBHO.

IMeau n3yuenus GU3NKKA B OCHOBHOM IIKOJIE CIEAYIONHE (¢ Y4ETOM BOCHUTATEIbHOM MPOrpaMMbl IIKOJIbI):

e Pa3BuTHE IICHHOCTHOI'O OTHOINEHUS K 3HAHUSAM KaK MHTEJUICKTYyaJIbHOMY pecypcy, oOecreunBarolieMy OyayIlee YeioBeKa, Kak pe3ysibTaTy KPOIOTIUBOrO, HO

YBIIEKATEIBLHOTO Y4eOHOT0 Tpy/Ia.

e Pa3BuTue LEHHOCTHOTO OTHOLICHHS K TPYAY Kak OCHOBHOMY CHOCOOY MJOCTHIXKEGHHUSI >KU3HEHHOTO OJIaroroyiyyusi 4eloBeKa, 3alory €ro YCIELIHOTO
npodeccnoHabHOTO CAMOOTIPE/IETICHUS U OILYIIEHHs YBEPEHHOCTH B 3aBTPAIIIHEM JIHE.

e YCBOEHHE yYalIUMHCS CMBICIIA OCHOBHBIX MOHSATHH U 3aKOHOB (DU3HKH, B3aUMOCBS3H MEKIY HUMU;

e  DopMHpOBaHUE CUCTEMBI HAYYHBIX 3HAHUH O PUPOJE, €€ GyHAaMEHTAIbHBIX 3aKOHAX AJIS IOCTPOCHHUS IPEACTaBICHHS O (PU3NUECKON KapTHHE MUPA;

e Cucremaru3anys 3HaHUH O MHOTOOOpa3uu OOBEKTOB M SIBICHUI MPUPOABI, O 3aKOHOMEPHOCTSIX MPOLIECCOB U O 3aKOHAX (PU3MKM AJISl OCO3HAHMS BO3MOXHOCTHU
Pa3yMHOT0 HCITONB30BAHUS TOCTIKEHUN HAYKH B JAbHEHUIIIEM Pa3BUTHH [TUBIITU3AIINN;

e  dopmupoBaHue yOKIECHHOCTH B TO3HABAEMOCTH OKPYIKAIOIIEro MUPa U JOCTOBEPHOCTH HAYYHBIX METO/IOB €r0 U3yUCHUS;

e  Oprasuzanys K0JIOrMYeCKOr0 MBIIUICHHUS U LIEHHOCTHOTO OTHOLIEHUS K IPHPO/IE;

e Pa3BuTue Mo3HaBaTENbHBIX HHTEPECOB U TBOPUYECKHUX CIIOCOOHOCTEH ydalllMXcs, a TAKKe HHTEpeca K PacIIMPeHHIO U YriTyOIeHuIo pU3NnYecKuX 3HaHU| U BbIOOpa
(GU3NKYU KaK MPOGUILHOTO MPeIMETa.

HocTmwkenune nenei odecrieunBaeTcs pelieHueM CIeAYIOMNX 3a1ay:

e 3HAKOMCTBO YYalIMXCs C METOJOM Hay4YHOI'O O3HAHHS U METOJaMU UCCIEeI0BaHMsI 00BEKTOB U SBJICHUHN MPUPOIbI;

e [IpuobOpereHue ydauuMucs 3HaHUH 0 MEXaHUYECKUX, TEIUIOBBIX, 3JICKTPOMArHUTHBIX U KBAHTOBBIX SIBICHUAX, (PU3NUECKUX BETHMUUHAX, XapPaKTEPHU3YIOMINX ATH
SIBIICHHUS;



e dopmupoBaHHE Yy yUYaIIMXCS YMCHHU HAONIONATh MPUPOHBIC SBICHUS W BBIIOIHSITH OIBITHI, JIAOOPATOPHBIE pa0OTHI U AKCIEPUMEHTAILHBIC HCCICIOBAHMS C
WCTIOJIb30BaHIEM M3MEPHUTEIHHBIX MPHUOOPOB, IIUPOKO MPUMEHIEMBIX B TPAKTHYECKON KU3HM;

e OpriajieHUe ydYallUMUCS TaKUMHU OOIICHAYYHBIMHM TOHSTHAMM, KaK TPUPOJHOE SBJICHUE, SMIMPUYCCKH YCTaHOBICHHBIH (akT, mpodlieMa, THIIOTE3a,
TEOPETHIECKHUN BBIBOJI, pe3yIbTaT SKCIIEPIMEHTAIBHOMN MMPOBEPKH;

e lloHnMaHHWe ydaluMHCA OTIUYMAN HAYYHBIX JAHHBIX OT HEMPOBEPEHHOW WH(OPMAINH, IICHHOCTH HAYKH IS YIOBIETBOPEHHUS OBITOBBIX, IPON3BOJICTBEHHBIX H
KYJIBTYPHBIX TOTPeOHOCTEH YeoBeKa.

MecTto npeaMeTa B y4eOHOM IJIaHe

B ocHoBHo#1 mikone ¢husuka m3ydaercs ¢ 7 mo 9 kiacc. Y4ueOHbIi TutaH coctapisieT 238 yaeOHbIX gacoB. B ToM umcie B 7, 8 kimaccax mo 68 yueOHBIX YacoB M3 pacyeTa 2
y4eOHBIX yaca B Hezlelmto, B 9 kiacce 102 yueOHbIX yaca U3 pacu€ra 3 yaca B HEJCIIO.

Copnepxanue Kypca (PM3UKM OCHOBHOW WIKOJBI, SIBISISICH 0a30BBIM 3BEHOM B CHCTEME HEMPEPBIBHOTO E€CTECTBEHHOHAYYHOTO OOpa3oBaHUs, CIY)KUT OCHOBOW ISt
MOCIIeAYIONIeH yPOBHEBON U MPOQIIIEHON AU PepeHITHAINH.

Jas peannzanuu JaHHOI MPOrpaMMbl HCIIOJIb3YIOTCH YUEOHUKHU:
1. Ilepbimkun A.B., I'ytHuk E.M. ®@usuka. 9 knacc: yuebuuk. — M.: [Ipoda, 2019r.

HNHuTepHeT-pecypcsl

http://standart.edu.ru/ denepanbHbIii rocyJapcTBEHHBIN 00pa30BaTeNbHBIN cTaHIAPT OCHOBHOM K06l (PI'OC)
http://school-collection.edu.ru Exunast komieknus nupoBbIX 00pa3oBaTeIbHBIX PECYpPCOB
http://fcior.edu.ru dexepanbHbIil EHTP HHHOPMALIMOHHO-00Pa30BaTEIBHBIX PECYPCOB
http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Physics - ®eaepaibHbie TECTHI 10 MeXaHUKE. TECThI M0 KHHEMATHKE, THHAMUKE U CTATHKE.
http://www.cacedu.unibel.by/partner/bspu/ - AxTuBHas puszuka: mporpaMMHOe oOecTieueHHE TS OICPKKHI N3YUSHHUS IIKOJIBHOTO Kypca (GU3HKH.
http://www.edu.delfa.net/ - Yuurento ¢pusuku.
http://physics.nad.ru/ - Anumarmuu ¢GHU3HYECKHX TMPOIECCOB. TpexXMepHble aHWMAalMd M BH3yalH3aluu 10 (U3MKE, CONMPOBOKIAIOTCS
TEOPETHYSCKUMHU OOBICHEHHUSIMHU.

8.  http://kiv.sovtest.ru/ - DnekrpoHHbIi y4eOHUK 1o ¢usmke 7 - 9 k. Ilo HekoTOpHIM pazfenam HMMEIOTCS IUPPEpeHINPOBAHHBIC 3aayH,
nabopaTopHbIe PaOOTHI.

9. «Poccwuiickas amekTpoHHas mkoJa» https://resh.edu.ru;

10. wuHTepakTHBHas 0Opa3oBaTeabHas OHJIaWH-TUIaThopM «Yuu.py» https://uchi.ru;

11. «fnpexc.YVuebnux» https://education.yandex.ru/home/;

12. https://prosv.ru/presscenter/media;
cait OUIIN: OTKpeITHII OaHK 3a1aHuid ISl TOATOTOBKH K OI'D

NogakrowhE

13. inst npoBeieHUs1 J1a00PaTOPHBIX PadoOT U IeMOHCTPALUIi MCIO0JIb3yeTcsi 00opynoBaHue « Touku pocTa» nudposas jJadoparopust
«POBUKJIAB»
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DopMbI IPOBEICHUA 3AHATHIL:

dusnueckoe HaOIIOACHUE U SKCIEPUMEHT MPOBOIATCS B (popMe 1abopaTOpHBIX U JeMOHCTpauid. JeMOHCTpAIIMOHHBIN 3KCIEPUMEHT IPOBOJUTCA B CIIydae,
€CIIM KOJIMYECTBO MPUOOPOB U HU(PPOBBIX JATYMKOB HE MO3BOJSET OPTaHU30BaTh UHIAMBHUIYaIbHYIO, TAPHYIO MM TPYNIOBYIO JabopaTopHyto padoty. [lanHas
oOpa3oBaTenpHasl MporpaMMa OOECIeYMBAET CO3HATEIHHOE YCBOCHHE YYAIIUMHCA BaKHEHIINX (U3NYECKUX TOHATHH, 3aKOHOB M TEOpUH, (HOpMHUpYET
MMpeaACTaBJICHUEC O pOJIN (1)I/I3I/IKI/I B I[IO3HAHUHU KUBOI'O MHpPa U B )KU3HU YCIIOBCKA. OCHOBHO€E BHHUMaHHE YACTIACTCA CYITHOCTHU (1)I/ISI/I‘ICCKI/IX HBHGHHﬁ, IMponeccoB
H MCTOAaM HX H3Yy4YCHUH. OI[HI/IM U3 OCHOBHBIX IIPUHIHUIIOB ITIOCTPOCHUSA HNPOIpaMMBI ABJIACTCA IPUHLOUIT JOCTYIIHOCTH. 3KCHCpI/IMeHTaJIbHBIe JaHHBIC,
MOJIYYCHHBIC YHAIIUMUCA IPHU BBIITOJIHCHUH KOJIMYCCTBCHHBIX OIBITOB, ITO3BOJIAIOT YUalllUMCA CaAMOCTOATCIIBHO ACJIaTh BbIBOABI, BLIABJIATHE 3aKOHOMCPHOCTHU.
HOI[XOI[H, 3aJIOKCHHBIC B COACPIKAHUC IIPOrpaMMbl Kypca, CO34ar0T HCOGXO[[I/IMBIG yCiioBuA Ajid CUCTEMHOI'0 YCBOCHHUA Yy4dalllUMHCA OCHOB HAYyKH, IJIA
o0ecreyeHns pPa3BUBAIOILIETO U BOCIIUTHIBAIOLIETO BO3ACUCTBUS 00yUYEHHUS HA JIMYHOCTD ydarmierocs GopMupyemble 3HaHUS JTOJKHBI CTaTh OCHOBOW CHCTEMBI
yOeXICHHI IITKOJILHUKA, SAPOM €ro HaydyHOro MUPOBO33peHus. [ludpoBeie maboparopun sSBISIOTCS HOBBIM, COBPEMEHHBIM 00OPYIOBAaHUEM ISl PO BEICHHUS
CaMbIX Pa3JIMYHBIX HIKOJbHBIX I/ICCHCI[OBaHI/Iﬁ CCTCCTBCHHOHAYYHOI'O HAIIPpaBJICHUS. C ux MMOMOIIbKO MOYKHO IMMPOBOANUTH pa6OTBI, KaK BXOJAIIMUC B HIKOJBbHYIO
IIpOorpamMmmy, Tak ¥ COBEPILIEHHO HOBBIE HCCIIEA0OBAHUS.

MaTepI/IaJ'IB?O-TCXHI/I‘-ECKaH 0a3a nenrpa «Touka pocrta» BkiItodaeT B cedst uudposbie nadopatopun «POBUKIIAB» no ¢usuke
E€HUYECKas).

oyTO IXITﬁquarius CMP NS685URI11 (Mcn.2) (5 _10210T.B4 SIL.BIBIB256. MIITE.HmAm.NE.15106113), ¢ untepdeiicom SSD-
JUCKa :

HpOMe)KyTO‘-IHaH aTTeCranusda: aHajin3 TeKymeﬁ YCIICBACMOCTH I10 TEMaM.
I/ICHOJ'lb3yeMble TEXHOJIOIuM:

HNHdopMaimoHHO-KOMMYHUKAIIHOHHEIE
[Ipo6iemuoe oOyuenue

HrpoBble TEXHONOIUU

TexXHOIO0THs OTIOPHBIX CXEM

Merto]1 TpOEKTOB

JduddepennupoBanHbiii TOAX0 K 00yUSHHIO
31mopoBbecOeperarolre TEXHOJIOT U

Buabl koHTpOJIA:

1) enewnuii KOHTPONB (OCYIIECTBISIETCS YUUTENIEM HAJl ICITEIbHOCTHIO YUCHHKA);
2)  63auMHBLIL KOHTPOIIb (OCYIIECTBIACTCS YYEHUKOM HAJl ICSITEIIbHOCTHIO TOBAPHILA);
3) camoxonmpons (OCYIIECTBISIETCS YUCHUKOM HaJl COOCTBEHHOMN JEATEIBHOCTBIO).
DopMbI KOHTPOJIA JOCTHKEHUH YYEHHKOB !

e BxopaHas nuarHocTHKa

e VYcTHBIHN onpoc

e Kpatkue onpocsl

e [luceMeHHBIH ommpoc



JukTanT

3ammra npoexTa
CamocTtosiTensHas paboTa
[IpakTrueckas pabota
JlaGoparopHnas pabora
Tect

Bbnuu-konTtponsHas pabota
Konrtponbnas padota

Pe3ynbTaThl 0CBOCHHMA Kypca

JIM4HOCTHBIMM pe3yabTaTaMu 00y4deHHs (PU3UKE B OCHOBHOM IIKOJIE SIBISIOTCS:

ChopMupoBaHHOCTH TO3HABATEIILHBIX HHTEPECOB HA OCHOBE Pa3BUTHS MHTEIJIEKTYaJIbHBIX U TBOPUECKUX CLIOCOOHOCTEN YUalIuXCs;

Y0exneHHOCTh B BO3MOXXHOCTH IIO3HAHMS NPHUPOIBI, B HEOOXOAWMOCTH PAa3yMHOIO HCIIOJIB30BaHMSA JOCTM)KEHUM HAyKH W TEXHOJOTHH IJs AajJbHEHIIEro
Pa3BUTHS YEIOBEUECKOr0 OOIECTBa, YBAXKCHUE K TBOPIIAM HAYKH U TEXHHUKH, OTHOIICHUE K (PU3UKE KaK 3JIEMEHTY 00LIeUeIOBEYeCKON KyIbTYpBI;
CaMoCTOATENFHOCTD B IPUOOPETECHUN HOBBIX 3HAHHN M MTPAKTUICCKUX YMEHHIA;

['oTOBHOCTBH K BBEIOOPY )KM3HEHHOTO ITyTH B COOTBETCTBHH C COOCTBEHHBIMU HHTEPECAMHU M BO3MOKHOCTSIMU;

MoTuBanust 00pa3oBaTeIbHON AEATENFHOCTH IKOJIBHUKOB HA OCHOBE TMYHOCTHO OPUEHTHPOBAHHOTO MOIX0/1A;

®dopmupoBaHHe IIEHHOCTHBIX OTHOIICHUH APYT K IPYTY, YUUTEINI0, aBTOPaM OTKPBITUH B U300pETEHHH, pe3yIbTaTaM 00yUIeHusI.

MeTtanpeaMeTHbIMH pe3y/JbTaTaMH 00ydeHHs (U3MKE B OCHOBHOM IIKOJIE SBIISIOTCS:

OBnazeHne HaBBIKAMH CAMOCTOSATENBHOTO MPHUOOPETeHHsS HOBBIX 3HAHWN, OpTaHM3alUK y4eOHOW JesITeIbHOCTH, IOCTAaHOBKH Ilefiel, IUIaHUpOBaHUS,
CaMOKOHTPOJISI ¥ OLIEHKH PE3yJbTaTOB CBOEH IEATENBHOCTH, YMEHUAMU MPEABUIETH BO3MOXHBIE PE3yJIbTAThl CBOMX JACHCTBUM;

[loHumanue pa3nuauidi MEXAy HCXOAHBIMU (AaKTaMH W TUIOTE3aMM AJISi MX OOBSCHEHHS, TEOPETUUYECKUMH MOJENSIMH U peaJibHbIMH OOBEKTaMH, OBIIAJICHUE
YHHUBEPCAITbHBIMU YY€OHBIMU JICHCTBUSIME Ha PUMEPAx THIIOTE3 JUIsl OOBSICHEHUSI N3BECTHBIX (PAKTOB M HKCIICPUMEHTAILHON MTPOBEPKH BBIIBUTAEMBIX THITOTES,
pa3pabOTKHN TEOPETHUECKUX MOJIEINIECH TIPOIIECCOB WIIH SBIICHUL;

®dopmupoBaHHe YMEHUI BOCIPUHUMATH, NiepepadaThiBaTh U MPEABSIBISITh HHYOPMAIIMIO B CIOBECHOH, OOpa3HOW, CUMBOJIMYECKOH (opMax, aHAIU3HPOBATh U
nepepadaThiBaTh NOTYYEHHYIO HH(POPMAIMIO B COOTBETCTBUY C IIOCTABICHHBIMU 33a4aMH, BBIICISATh OCHOBHOE COZEP)KaHHE MPOYUTAHHOTO TEKCTa, HAXOIUTh B
HEM OTBETHI Ha IIOCTABJICHHBIE BONPOCH! U U3J1araTh €ro;

[IpuobpereHue ompiTa CaMOCTOSTEILHOTO MOUCKA, aHaIu3a U 0TOOpa MHPOPMAILMK C MCIOJIB30BAHUEM PAa3JIMUYHBIX MCTOYHMKOB M HOBBIX MH(OPMAIIMOHHBIX
TEXHOJIOTMM JUIsl pelI€HUs I03HABaTEIbHBIX 331a4;

Pa3BuTHEe MOHOJIOTMUYECKON U JTMAIOTHYECKON pedr, yMEHHS BBIPAXKaTh CBOW MBICIH U CIIOCOOHOCTH BBICIYIIMBATH COOECEIHUKA, TOHUMAThH €r0 TOYKY 3pEHHUS,
IIPU3HABATH [IPABO APYroro 4eJI0BEKa HA NHOE MHEHMUE;

OcBoeHre IPUEMOB JICHCTBUN B HECTAHIAPTHBIX CUTYAIHSX, OBIIJICHUE SBPUCTHYCCKIMHU METOJJAMH PELICHUsSI TPOOIIeM;

®dopmupoBaHHe YMEHHH paboTaTh B TPYNIE C BBHIIOJIHEHHUEM PAa3IUYHBIX COLMAIBHBIX POJIEH, MPEACTaBIsATh M OTCTAaUBAaTh CBOW B3IJISABI U YOEKICHHUS, BECTH
JIUCKYCCHIO.

IIpenmeTHBbIe pe3yabTaThl 00ydeHus GU3MKE B OCHOBHOM IIKOJIE MPEICTABICHBI B COIEP)KaHNHU Kypca 110 TEMaM.



Y4e6HO- TeMaTHYeCKMI IJIAH
9 kamacc (1024, 3 4. B Hexe/110) (0a30BbIil YPOBEHD)

IMoayro Conep:kanue nporpamMmmsl Kouaunuec KosanyecTBO J12a00paTOpHBIX PadoT KosnuyecTBo
aue TBO YacOB KOHTPOJIbHBIX PadoT
1 3aKOHBI B3aUMOJICHCTBUS U IBUXKEHUSI TEI 32 2 1
Mexanndeckue KojaeOaHusl ¥ BOJHBL. 3BYK 12 1 1
2 Mexannueckue KoineOaHusl M BOJHBL. 3BYK 6 - 1
DIIeKTPOMAarHuTHOE I0JIe 26 2 1
Crtpoenue aTomMa ¥ aTOMHOTO sIpa 18 2 1
Crpoenue u 3Bomonus BeenenHoi 8 - -
Uroro 102 7 5)
JlabGopaTopHblie padoThI 9 KJacc.
Ne Kou-Bo vacos
P HaumenoBanue 1abopatopHbix paboT

1 | UccrnenoBanue paBHOYCKOPEHHOTO JIBIKEHHS 0€3 Ha4adIbHON CKOPOCTH 1

2 | U3mepeHmne ycKOpeHus CBOOOIHOTO MaeHH

HccnenoBanue 3aBUCUMOCTH TIEPUOJIa M YaCTOTHI CBOOOIHBIX KOJIEOAHW HUTSTHOTO MasiTHUKA OT JJTMHBI

3 1
HUTH

4 | I3yueHue sBIEHUS IEKTPOMarHuTHOW HHIYKIINH 1

5 | HaGxiroieHue CIUIONIHOTO U JIMHEHYaTOro CIIEKTPOB UCITYCKAaHUS 1

6 | 3ydeHue nenenus sapa atoMa ypaHa 1o ¢pororpaduu Tpekos 1

7 | I3yueHue TpeKOB 3apsKEHHBIX YaCTHIL IO TOTOBBIM (poTorpadusim 1

Conep:xanue y4ed0HOro mpeamera (MpakKTHYECKasi YACTh YYeOHOT0 CO/IEP:KAHUSI MPEIMETAa YCHJIeHA MAaTePHAJIbHO-TEXHHYECKOI
0a3oii mentpa «Touka pocTa», HCHOJAB3YeMOro sl peajn3alud 00pa3oBaTeIbHBIX NMPOrPaMM B paMKax MpenogaBaHUs
¢uznkn)



®dusmka u Gusnyeckre MeTobl n3ydeHus npuposl dPusnka — Hayka o npupoje. Habmonenue u onucanue pu3ndeckux siBieHU. Ousnueckue npuoopsl.
®usnueckue BEIWYMHBI M HUX u3MepeHue. [lorpemHoctn u3MmepeHud. MexayHaponHas cucreMa eavHul. HaydHbeii Meron mnosHaHus. PuU3HUECKU
9KCHEPUMEHT U pu3nueckas treopus. Hayka u TexHuka.

JdemoHcTpanuu (¢ McnoJb30BaHueM 000pyaoBaHusi « Touka pocTay)

HabOmronenne ¢Qu3nvecknx sIBICHUN: CBOOOJHOTO TAaJIEHUs TeJ, KOJICOAHWH MAasSTHHKA, NPUTSHKEHUE CTAIBHOTO IIapa MarHWTOM, CBEUYCHHUE HUTHU
AJIEKTPUYECKOM JTaMIibl. Du3rdecKue mpuoOopHl.

PaBHOMepHOE npsAMonuHeElHOE 1BUKeHuE. PaBHOyckopeHHOe ABrkeHne. HanpaBiieHne cCkopocTH Ipy paBHOMEPHOM JIBUYKEHUU 110 OKPY>KHOCTH. 3aBUCUMOCTh
CHJIBI YIIPYT'OCTH OT Je(OPMAIIUH MPY>KUHBI.

Cxxumaemoctb razoB. CoxpaHeHne o0beMa KUIKOCTH Mpu u3MeHeHuH ¢GopMbl cocyna. [Ipunnun aeiictBus TepMomerpa. Vi3MeHeHne BHYTpPEHHEW 3HEpPTruu
TeJa MpU COBEPILLIEHUU pabOThl U MpU Teruionepenaye. TernaonpoBoJHOCTh pa3IndHbIX MaTepraioB. KoHBeKIMs B KUAKOCTAX U razax. Teruionepenaya myrem
n3nydyeHusi. CpaBHEHHE YACNBbHBIX TEIUIOEMKOCTEH pa3iMyHbIX BewlecTB. fBineHue ucnapenus. Kumenuwe Bonbl. IloCTOSHCTBO TemmepaTypbl KUIIEHUS
KUAKOCTHU. SIBIIEHUS MJIABJICHUS U KPUCTAJIN3ALIUU.

Nsmepenue cuiibl Toka amnepmeTpoM. HabmogeHue nocTossHCTBa CHITBI TOKA Ha Pa3HBIX y4acTKaX HEPa3BETBICHHOM 3JIEKTPUUECKOMN IETIH.

W3mepenue cuinbl TOKa B Pa3BETBICHHOM »SIeKTpUYecKkod 1enu. V3mepeHue HampsikeHHs BOJbTMETpOM. M3ydeHHe 3aBUCHUMOCTH DIEKTPHYECKOTrO
COTNPOTHUBIICHUS TPOBOAHUKA OT €ro JJIMHBI, IJIOIMIAAX IONEPEYHOr0 CEUEHUs M MaTepuaia. YAeIbHOE CONmpoTHUBJcHUE. M3MmepeHue HamnpsokeHUd B
MOCIIE0BATEIHLHON IIEKTPUUECKON LIEMU. 3aBUCUMOCTD CHJIBI TOKA OT HAMPSKEHHS Ha YYaCTKE JIEKTPUYECKOM LIETH.

JlaGoparopHbie padoThl W ONBITHI (C HMCHOJL30BAaHHEM o0OopyaoBaHuss «Touka pocta») OmnpenencHue UEHbI JETEHUS KA
HU3MCPUTCIIBHOT'O an60pa. I/I3MepCHI/Ie JJINHBI. I/I3MepeHHe ob0beMa KHUAKOCTU U TBEPAOTO TEIa. I/I3MepeHHe TCMIICPATYPHI.

N3mepenne cKkopoCcTH paBHOMEPHOTO JIBMKEHMS. M3ydeHne 3aBUCUMOCTH ITyTH OT BPEMEHHM IIPHM PAaBHOMEPHOM M PABHOYCKOPEHHOM JABMXeHUU M3mepeHue
YCKOPCHUA HpﬂMOJ’IHHCﬁHOFO PaBHOYCKOPCHHOI'O ABUKCHUH. I/I3MCpCHI/Ie MacCCHhI. I/ISMCpCHI/IC IJIOTHOCTU TBEPAOT'O TECJIa. I/ISMCpCHI/IC IIJIOTHOCTH XKUAKOCTH.

HccnenoBanue 3aBUCUMOCTH CHIIBI TSKECTH OT Macchl Tena. MecnenoBanue 3aBUCUMOCTH CHIIbI YIIPYTOCTH OT YJUIMHEHUS NPYXKUHBL. M3MepeHue kecTkocTu
npyxkuHbsl. MccnenoBanue cuiibl TpeHHs! CKOJbXKeHus. M3Mepenune koadduimeHTa TpeHHs CKOJIbXeHUs. l3ydeHue 3aBUCMMOCTH mepuoia KojeOaHui
MasiTHUKAa OT JJIMHBI HUTU. M3MepeHHe yCKOpeHHsI CBOOOAHOTO MaJieHHsl C MOMOIIbI0O MasTHUKA. V3yueHHue 3aBHCHMOCTH Nepuojia KojieOaHHWil rpy3a Ha
IIPY’KWHE OT MaccChl rpysa.

UccnenoBanne M3MEHEHHS CO BPEMEHEM TEMIIEpaTypbl OCTHIBArOIIEH Bonabl. M3ydeHue sBiaeHus TerooOmeHa. l3mepeHue yaenbHONW TEMIOEMKOCTH
BeriecTBa. Mi3Mepenue BIaXHOCTH Bo3ayxa. MccnenoBanne 3aBUCUMOCTH 00beMa Ta3a OT IaBlIeHUs IPU MTOCTOSHHOM TeMIepaType.



C60p1<a 3J'ICKTpI/I‘ICCKOI71 ey U USMEPCHUEC CUJIBI TOKA U HAIIPSKCHUS. HCCJ’IGI{OBaHI/Ie 3aBUCUMOCTH CHJIbI TOKA B IIPOBOAHUKE OT HAIIPAXKCHHA HAa €ro KOHIax
Ipu MOCTOSAHHOM COITPOTHUBJICHUMU. HccnegoBanne 3aBUCHMOCTH CHJIBI TOKa B BHGKTpHHGCKOﬁ e OT COIPOTHUBJICHUA IPH IMOCTOAHHOM HAIPSKCHUU.
I/I3yquI/Ie IMOCJICA0OBATCIIBHOIO COCAMHCHUS ITPOBOJHUKOB I/I3yquI/Ie napaajaCJIbHOIro COCAUHCHHUS IMPOBOIAHHUKOB I/ISMCpCHI/IC COIIPOTUBJICHUC IIPU IMOMOIIU
aMIICpMCTpa MU BOJIBTMETpPA. I/I3y‘-ICHI/IC 3aBUCUMOCTH JBJICKTPUYCCKOTI'O COMNPOTUBJICHUA HNPOBOAHHWKA OT C€ro MJIWHBI, IJIOIAAW IMOICPEYHOr'o CCUCHUA U
mMarepuajia. Y,Z[CJ'II)HOC COIIPOTHUBJICHUC. I/I3MepeHI/Ie pa6OTBI 1 MOIITHOCTH 3JICKTPHUYECKOI'O TOKaA.

OcHOBHOe coep:KkaHue Kypca

9 ki1acce

(102 4, 3 4 B HemeMIO)

3akoHbI B3aUMOeiicTBUS U ABUKeHHs TeJa (32 4)

Marepuanbnas Touka. CucreMa oTcuera.

Ilepememenue. CKOpOCTh NPSIMOJIMHENHOTO PABHOMEPHOT'O IBMKCHHUSL.

[IpsimMonuHelHOe paBHOYCKOPEHHOE IBHKEHHE: MTHOBEHHAs! CKOPOCTh, YCKOPEHHUE, ITepeMeleHHeE.

I'paduku 3aBUCIMOCTH KHHEMATHYECKHUX BEJIMYUH OT BPEMEHH NP PABHOMEPHOM M PABHOYCKOPEHHOM JIBIKCHHH.
OTHOCHUTEIBHOCTh MEXaHUYECKOrO ABWXEHUS. [ eonieHTpruiecKkas 1 reJIMOLEHTPUYECKasi CHCTEMbI MUPA.
MNuepuunansHas cuctema orcueta. [IepBblil, BTOpoil U TpeTuii 3aKkoHbl HproTOHA.

CBoboaHoe nanenue. HeBecoMocTs. 3aK0H BCEMUPHOTO TATOTEeHUS. [ICKyCCTBEHHBIE CITyTHUKH 3€MJIH. |

Umnynbe. 3aKoH cOXpaHEeHUs] UMITYJbca. PeakTHBHOE IBH)KEHUE.

Dponmanvhule 1abopamopruvle pabomol

1. VccnenoBanue paBHOYCKOPEHHOTO ABMKEHUS 0€3 Ha4aJIbHOW CKOPOCTH.
2. VI3amMepeHure yCKOpeHus: CBOOOAHOTO MaieHus..

IpeaMeTHBIMHU pe3yabTATAMHU U3YUYCHUS TEMBI SIBIISIFOTCS:

MMOHUMaHHUE U CITIOCOOHOCTH OIUCHIBATH U OOBSICHATH huzuuecKue asj1eHus. OCTynaTelbHOe ABIKEeHNE (Ha3BaTh OTIMYUTENBHBIN PU3HAK), CMEHA JHA H HOYH
Ha 3emiie, CBOOOIHOE MAJCHUE TEJl. HEBECOMOCTb, IBUKCHHE 110 OKPYKHOCTH C TIOCTOSIHHOM 110 MOZYJIFO CKOPOCTBIO;

3HAaHWE W CIHOCOOHOCTH JaBaTh OIPEICICHUS /OMHUCAHUSA @OU3UYECKUX NOHAMUIN. OTHOCUTEIBHOCTH JBIIKECHHUS (IEPEUMCIIUTh, B YEM IPOSBIACTCS),
TEOLIEHTPUYECKas U TeIUOLICHTPUYECKasl CUCTEMBI MUPa; [[IepBasi KOCMUYECKasi CKOPOCTh|, PEaKTHBHOE JABMKCHUE; husuueckux modeell. MaTepUaIbHas TOUKa,
cucrteMa OTcuéra, puauueckux eeauyun: NEPEeMEILIECHUE, CKOPOCTh PABHOMEPHOTO MNPSIMOJIUMHEHHOr0 IBUXKEHHS, MTCHOBEHHAs CKOPOCTh M YCKOpPEHHE MpHU
PaBHOYCKOPEHHOM TIPSIMOJIMHEITHOM JIBIOKCHHUH, CKOPOCTH U IICHTPOCTPEMHUTEIFHOE YCKOPEHUE TIPU PABHOMEPHOM JBIKCHHUH TEJIa TI0 OKPY>KHOCTH, UMITYJThC;
MMOHUMAHUE CMBICIIA OCHOBHBIX (PU3UUECKUX 3AKOHO6. MMHAMHUKY HBIOTOHA, BCEMHPHOTO TITOTCHHS, COXPAaHEHUS WUMITYJIbCa, COXPAHCHHS DHEPTHUH), YMCHUE
MPUMEHSTH UX Ha MPAKTUKE ¥ JUIS PEIICHUS YIeOHBIX 3a/1a4;

yMEHHE TPHUBOIUTH MPUMEPH TEXHUYECKHUX YCTPOMCTB U JKMBBIX OPTaHW3MOB, B OCHOBE TEPEMEIIECHUs KOTOPBIX JICKHUT MPHHIINI PEAKTHUBHOTO IBMKEHUS.
3HaHue U YMeHUe 00bSICHIATh YCTPOMCTBO U ACUCTBIE KOCMUYECKUX PAKET-HOCUTENEH;

YMEHHeE HCTO0Ib30BATh MOJyYCHHBIE 3HAHVSI, yMEHHUS U HABBIKH B TTOBCETHEBHOW KM3HU (OBIT, SKOJIOTHS, OXpaHa 370POBbs, TEXHUKA 0€30MaCHOCTH H JIP.);
YMEHUE H3MEpPATh MTHOBEHHYIO CKOPOCTh M YCKOPEHHUE IpPU PABHOYCKOPEHHOM MPSMOJIMHEMHOM JBUKEHUH, ICHTPOCTPEMUTEIBHOE YCKOPEHUE IpU
PaBHOMEPHOM JIBIKEHUH T10 OKPY>KHOCTH.



MexaHnuyeckoe Kojiebanue u BOIHbIL. 3BYK (18 u)

KonebarenbHoe nemwxenue. Komebanus rpysa Ha npyxude. CBoOomHbie konebanus. KonebaTenpHas cucrema. MasTHHK. AMIUIUTYZQ, MEPHOMA, 4acTOTa KOJICOaHHM.
[Capmonnueckue konedanus].

[IpeBpamienne sHEpTUN MpH KOIeOaTeIHOM JBIDKEHNH. 3aTyXaromuye Konebanns. BeiHyX1eHHbIe Konebanns. PezoHanc.

Pacripoctpanenue xonebanuit B ynpyrux cpenax. [lomepednbie u mpogonbHble BONMHBEL JlnnHA BONMHBL CBS3b [UIMHBI BOJHBI CO CKOPOCTHIO €€ PACIPOCTPaHEHUS H
nepuooM (4acToToi).

3ByKoBbIe BOIHBL. CKOpPOCTH 3BYyKa. BricoTa, TeMOp U TpPOMKOCTb 3BYKa. DX0. 3ByKOBOi pe3oHaHc. [IHTepdepenius 3ByKa|

®@ponmanvhvie 1abopamopuvie pabomol
3. UccnenoBanue 3aBUCUMOCTH TIEPUOJIA M YACTOTHI CBOOOTHBIX KOJICOAHNH MasTHUKA OT JUIMHBI €T0 HUTH.
IIpenMeTHBIMH pe3yaIbTATAMHU U3YYEHUS TEMBI SIBIISTIOTCS:

® TIOHMMaHHUE U CIIOCOOHOCTh OMHUCHIBATH U OOBSICHATH (husuueckue sA6aeHus. KoieOaHusl HUTIHOTO (MaTEeMaTHYECKOr0) M MPY)KHMHHOTO MasTHUKOB, PE30HAHC
(B T. 4. 3BYKOBOI1), MEXaHUYECKHE BOIIHBI, JJTNHA BOIHEI, OTPAKEHHE 3BYKa, 3XO;

e 3HaHWE W CHOCOOHOCTH NIaBaTh OMNpPEACTCHHS (uuueckux noHamuil. cBOOOMHBIE KoNeOaHWs, KonebaTenpHas CHUCTeMa, MAasSTHHK, 3aTyXaroline KojeOaHus,
BBIHYKJICHHBIC KOJI€OaHHS, 3BYK M YCJIOBUS €TI0 PAaCIpPOCTPAHCHUS; (PU3UUECKUX 6eJAUMUH. aMIUTMTYNa, TIEPUOJ, YacTOTa KOJieOaHHi, COOCTBEHHAsI 4acTOTa
KOJIe0aTeIIbHOM CUCTEMBI, BRICOTA, [TeMOp |, TPOMKOCTh 3ByKa, CKOPOCTh 3BYKa; husuueckux mooeneil. [TapMOHUIECKHIE KOJIeOaH s |, MAaTeMaTUYCCKHUIA MasTHHK;

®  BJIaJICHUE IKCIICPUMEHTAIBHBIMYI METOJIaMHU MCCIICIOBaHMSI 3aBUCUMOCTH ITEPHOa KOJeOaHui rpy3a Ha HUTHU OT JJIUHBI HUTH.

DjiekTpoMaruuTHoe moJe (26 1)

OmxHOpPOAHOE U HEOTHOPOAHOE MAarHUTHOE TTOJIE.

Hamnpagsnenve Toka 1 HanpaBJIeHUE JTHHUI €ro MarHUTHOTO 1ouis. [IpaBuio OypaBymka.

OO6HapysxeHre MarHuTHOTrO NoJIsL. IlpaBuito j1eBoit pyku.

MNunykuya MarHuTHOro noiigs. MaruutHeiil notok. OnbiTel @apanes. DnekTpoMarHuTHas uHaykuusa. Hanpasnenuve mHAyKuuoHHOTO ToKa. IIpaBuno Jlenna. SIBnenue
CaMOUHIYKITUH.

Ilepemennsbiii Tok. ['eneparop mepemeHHoro Toka. llpeoOpa3oBanms sHepruu B dleKTporeHeparopax. TpaHcdopmarop. Ilepemada smekTpudeckodl 3HEpruM Ha
paccTosiHHe.

DNEKTPOMArHUTHOE T0JIe. DJIEKTPOMarHUTHBIC BOJHBI. CKOPOCTH PAaCIpPOCTPAaHEHHUs DJIEKTPOMATHUTHBIX BOJIH. BiusHHE 3IEKTPOMAarHWUTHBIX W3IIYYCHUN Ha >KHUBBIC
OpTaHU3MBL.

KonebarenbHb1il koHTYp. [lomyuenue ainexTpoMarHuTHBIX KoseOaHuil. [IprHHINTIBI palnoCBsI3U U TEIEBUICHUS.

[MaTepdepennust cBeta.] DnekrpomarHuTHas npupoja cBera. [Ipemomnenue cBeta. [lokazarenp npenomienusi. Jucmepcusi cBera. l[Bera Ten. [Cmekrporpad wu
CIIEKTPOCKOII.] THIIBI ONTHYECKUX CTIeKTpoB. [CriekTpanpHbIi aHanu3.| [lormomenne u uciryckanne cBeta atomamu. [IpoucxoxaeHre THHEHIATHIX CIIEKTPOB.

Dponmanvhvie 1ab6opamopHvie pabomol
4. V3y4yeHune SBICHHS JIEKTPOMArHUTHON HHTYKITHH.
5. HaGmroieHre CrijIonIHOro M TMHEWYaThIX CIIEKTPOB UCITYCKaHHMS.
IIpenMeTHBIMH pe3yJIbTaTAMMU U3YyUEHUS TEMBI SIBIISIOTCA:
® [IOHMMaHHE U CIIOCOOHOCTH OINHUCHIBATH W OOBACHATH (huzuuecKue AGNEHUA/NPOUEcChbl. DICKTPOMAarHUTHAS WHIYKIMS, CAMOMHIYKLUS, MIPEJOMIIEHHE CBETa,
JIACIIEPCUS CBETA, OMVIOICHUE U UCITyCKaHUE CBETAa aTOMAMHM, BOSHUKHOBEHUE JINHEWYATBIX CIEKTPOB M3IIYYEHUS U MOIVIOLICHUS;
® yMCHHUE JaBaTh OIpENeNCHUs / ONMCAHHE u3UYecKUX HOHAmMUIL: MaTHUTHOE TOJIe, TMHUM MarHUTHOW WHAYKIHMH; OZHOPOJHOE M HEOJHOPOJHOE MAarHUTHOE
10JIe, MArHUTHBIN [IOTOK, IIEPEMEHHBIN 3IEKTPUUYECKUN TOK, JJIEKTPOMAarHUTHOE I10JI€, 3JIEKTPOMAarHUTHbBIE BOJIHBI, JJIEKTPOMArHUTHBIE KOJICOAHUs, PaJHOCBI3b,



BUJNUMBIH CBET; pusuueckux @eauyuH. MarHUTHAs MHAYKIUS, UHIYKTUBHOCTh, IIEPUOJI, YacTOTa M aMIUIUTYAA 3JIEKTPOMAarHUTHBIX KOJeOaHWMH, IOKa3aTeau
IIPEIIOMIICHUS CBETA;
e 3HaHue (POPMYIMPOBOK, IOHUMAHKUE CMbICIIA U YMCHHUE IPUMEHSATh 3AKOH NPenomMaeHus ceema u npasuno JIenya, keanmoesvix nocmynamos bopa,
e 3HAaHHWE HA3HAYCHUS, YCTPOMCTBA M NPHUHLHIA ACUCTBUSA MEXHUYECKUX YCMPOUCME. DIEKTPOMEXaHUYECKHHA MHAYKIHOHHBIN T'€HEpaTOp MEPEMEHHOr0 TOKa,
TpaHchopMaTop, KosredaTebHbI KOHTYP; AETEKTOP, CIEKTPOCKOIL, CIIeKTporpad;
® TIOHUMaHHE CyTU MemOoOa CheKmpaibHO20 AHAAU3A V1 €TO BO3MOXKHOCTEH.
CTtpoeHue aToMa u aToMHOro siapa (18 u)
PannoakTMBHOCTE KaK CBUIETEIBCTBO CIOKHOTO CTPOEHHS aTOMOB. AJbda-, 0eTa- 1 raMMa-u3IydeHusl.
OmneiTel Pesepdopna. SAnepHast Monens aToma.
PanuoaktuBHbIE IpeBpalieHns aTOMHBIX saep. CoxpaHeHue 3apsJ0BOr0 U MacCOBOIO YHCET
OKCTIepUMEHTAIBLHBIE METOIBI HCCIEIOBaHNSI YaCTHII.
[TpoTtoHHO-HEHTPOHHAS MOEND sipa. DU3nYecKuil cMBICH 3apsAI0BOro 1 MaccoBoro uucen. Mzoronsl. [IpaBuna cmenienus st anbha- u 6era-pacnana
DHeprus CBs3M 4acTull B siape. Jlenenue saep ypaHa.
Uemnas peaknus. SaepHas sHEpreTHKA. DKOJIOTHIECKHAE TTPOOIEMBI Pa0OTHI aTOMHBIX AJIEKTPOCTAHITHH.
Hosumerpus. [lepuoa nonypacnaaa. 3aKkoH paguoaKTUBHOTO pacnaja. BiausHue paguoakTUBHBIX U3JIYYEHUN Ha dKUBBIE OPTaHU3MBL.
TepmosinepHast peakius. ctounuku sueprun ConHIa 1 3BE3I.

Dponmanvhwvie 1a60pamopHsie pabomol
6. Mzydenue neneHus siapa aToMa ypaHa o ¢pororpaduu TpeKos.
7. VI3ydeHue TpeKoB 3apsKEHHBIX YaCTHIL IO TOTOBBIM (OTOTpadUsIM.
IIpenMeTHBIMH pe3yJIbTATAMH U3YyUEHUS TEMBI SBIISIOTCA:
MOHUMAaHHUE U CTIOCOOHOCTD OIUCHIBATh U OOBSACHSTH pusuueckue A61eHus. paluoakTUBHOE U3TyUeHNE, PaJH0aKTHBHOCTD,
3HAHWE M CIIOCOOHOCTH JaBaTh OINpPE/CIICHHS/ONIMCAHNS U3UYECKUX ROHAMUIL. PATUOAKTUBHOCTD, ab(ha-, 0eTa- U TaMMa-4acTUllbl; uauuecKux moodeneil. MOIenn
cTpoeHus aroMoB, npeasioxennsie . [[. Tomconom u O. Pezepdopnom; puszuueckux eenuuun
MTOHHMAaHUE CMBICIIA OCHOBHBIX PUUUECKUX 3AKOHOE
yYMEHHE TPUBOIUTH MIPUMEPHI H OOBACHATH YCTPOUCTBO U MPHUHIIMIT ICHCTBHS TEXHUYECKUX YCTPOHCTB H YCTAHOBOK (B TOM YHCJIe)
HCNOJIb30BAHME [TOJTyYCHHBIX 3HAHUH, YMEHHI U HABBIKOB B IIOBCETHEBHOM XKU3HU (OBIT, SKOJIOTHS, OXpaHa 3/I0POBbs, TEXHUKA O€30TIaCHOCTH U JIp.);
YMEHHe U3MepATh
3HaHue (HOPMYIMPOBOK, IOHUMAHUE CMbICIA U YMEHUE TIPUMEHSITh 3AKOH, HPAGUILO |
e 3HaHHWE Ha3HAYCHMs], yCTPOWCTBA U MIPUHIINIIA AEUCTBUS MEXHUYECKUX YCMPOUCME
® Ha3HAYEHUS U MOHUMAHUE CYTH IKCHEPUMEHMATbHBIX MEM OO0 UCC1e006AHUA YACHUY,
e 3HAaHWE U ONHMCAHHE YCTPOWCTBA U YMEHHUE OOBSICHUTH NPUHLUI JCHCTBUS MEXHUYECKUX yCmpolicme u ycmanosok: cuérunka Ieiirepa, kamepsl Buibcona,
My3bIPbKOBOI KaMephbl, AEPHOT0 peaKTopa.
Crpoenne u 3Bosonus Beenennoii (8 1)
Cocras, cTpoeHue 1 npoucxoxaeHre CoMHEeYHON CUCTEMBI.
[Inanersr u manblie Tena COMHEYHON CHCTEMBI.
Crpoenue, nu3nmyuenue u 3Bomonus CosHIa U 3BE3.
Crpoenue u 3Bomronus Beenennoii.
YacTHBIMH NPEAMETHBIMHU Pe3YJIbTATAMH H3YUCHHS TEMBI ABJISIOTCS:
® TIPEJCTABICHUE O COCTABE, CTPOCHUH, IPOUCXOKIEHUN U Bo3pacTe COTHEUHONW CHCTEMBI;



YMEHHUE MIPUMEHSTH U3NUECKUE 3aKOHBI 17151 O0BSICHEHHS ABMKEHHSA Tu1aHeT COTHEYHOMH CUCTEMBIL,

3HaTh, YTO CYIIECTBCHHBIMHU MapaMeTpaMH, OTIMYAIOIIMMHE 3BE3ABI OT IUIAHET, SBJISIIOTCA MX MacChl U UCTOUYHHKH SHEPIHU (TEPMOSICpHBIC PEaKUUH B HEApax
3BE3] M PaIMOAKTHBHBIE B HEJPax IUIAHET);

CpaBHUBATh (pr3nvecKkre U OpOUTATIbHBIC MapaMeTphl TUIAHET 3eMHOW IPYIIIBI ¢ COOTBETCTBYIOIIMMHE ITapaMeTpaMH IJIaHEeT-TUTaHTOB U HAXOJUTh B HUX olliee U
pas3iIugHOE;

00BscHATH cyTh 3(pdexra X. Jommepa; QopmynmpoBate M OOBSCHATH CyTh 3akoHa OJ. Xab0ma, 3HaTh, YTO 3TOT 3aKOH SIBHJICS SKCIIEPHUMEHTAIbHBIM
MOATBEPKIAEHUEM MOJIENN HecTannoHapHoi Beenennoit, oTkpbiToit A. A. dpuaMaHoM.

Oﬁll.ll/lMI/l NPEeAMETHBIMHU PE3YyJdbTaTaMHU U3YYCHHUA KypCa ABJISAIOTCA:

YMEHHE TO0JIb30BATHCSI METOAAMHM HAYYHOTO MCCJIETOBAHHMA SBJICHHWIA TPUPOABI: MPOBOAMTH HAOJIONCHUS, TUIAHUPOBATH U BBITIOJNHATH DKCICPUMEHTHI,
00pabaTeIBaTh N3MEPEHHM, MIPEICTABIATh PE3yIbTaThl U3MEPEHUHN C TTOMOIIBIO Ta0muIl, TpaduKoB U GOpMyII, 0OHAPYKUBATH 3aBUCUMOCTH MEXIY (hH3HMUECKUMHI
BEJIMYMHAMHU, OOBSCHSITH PE3YJIbTATHI U AeJaTh BHIBOJIBI, OLICHUBATH TPAHUIIBI TOTPEIIHOCTEH PE3yNbTaTOB H3MEPEHUN;

Pa3sBUTHE TEOPETUYECKOTO MBINUICHHUS Ha OCHOBE (hOPMHUPOBAHUS YMEHHI YCTAHABINUBATH (DaKThI, pa3udyaTh MPUYHHbI U CIEJCTBHUS, UCTIONL30BaTh (DU3NISCKHE
MOJACIH, BEIABUT'AaTh T'MIIOTEC3bI, OTBICKMBATh U Q)OpMYHI/IPOBaTB A0Ka3aTCJIbCTBA BbIABUHYTBIX I'MIIOTES.

Beinycknuk nayuumces:

co0JroIaTh npaBuiia 0€30MaCHOCTH W OXPaHBI TPyAa MpH padoTe ¢ y4eOHBIM U 1a00paTOPHBIM 000PYIOBaHUEM;

IIOHUMATh CMBICJI OCHOBHBIX (1)I/I3I/I‘IGCKI/IX TCPMUHOB! q)I/ISI/I‘IGCKOC TECII0, (I)I/I?;I/I‘ICCKOC SBJICHUC, (bI/I?;I/I‘ICCKa}I BCJIMYMHA, CIUHUIBI U3MCPCHUA
pacro3HaBath MPoOIEMBI, KOTOPBIE MOXKHO PEIIUTH MPU TTOMOIIH (PU3UIECKUX METOJIOB;

AQHAJIM3UPOBATH OTIEIIBHBIC ITAITBI IIPOBE/ICHHS HCCIIEIOBAHUN M HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOICHUI U OIIBITOB;

CTaBHUTH OTBITHI M0 MCCIEAOBAHUIO (DU3UUECKUX SIBICHUN WM (PU3MUECKHX CBOWMCTB Tes 0e3 MCIOJb30BaHUs MPSMBIX W3MEPEHHI; MPH 3TOM (OPMYIHPOBATH
npobiemMy/3aady yueOHOro SKCIIEPUMEHTa; COOMpaTh YyCTAaHOBKY W3 MPEAJIOAKEHHOTO 000PYAOBAaHHS; TPOBOANUTE OMBIT U ()OPMYJIUPOBATH BBIBOJBI.

MOHUMATH POJIb IKCIIEPUMEHTA B MTOJTYYCHUH HayYHOH HH(OpMAIINK;

MPOBOJUTH HPsAMbIE U3MEPEHUs (PU3NUECKUX BEJIMUHMH: BpEMs, pacCcTOsHUE, Macca Tena, 00beM, CHila, TeMIlepaTypa, aTMoc(epHoe JaBlieHHE, BIaXXHOCTb BO3/1yXa,
HanpsDKeHUe, CUJIa TOKa, paJHalioHHBIH (QOH (C MCIOJIb30BaHHWEM JIO3UMETPa); TPU 3TOM BBIOMPATh ONTHMANBHBIA CHOCO0 M3MEPEHHS W HCIOJIL30BATh
MIPOCTENIINE METO/BI OLICHKH MOTPEIIHOCTEN U3MEPEHUH.

MPOBOJIMTH HCCIIEIOBAHNE 3aBUCHMOCTEH (DPM3UUECKUX BEIHYMH C MCIOJIB30BAHHEM IPSIMbIX U3MEPEHUIA: MPH 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (UKCHPOBATH
Pe3yJIbTaThl MOyYEeHHOHM 3aBUCUMOCTH (PU3UUECKUX BETUUMH B BUAE TaOIHI ¥ TpaHKOB, IeJIaTh BEIBOJBI 110 PE3y/IbTaTaM MCCIIEI0BAHUS;

MMpOBOJAUTH KOCBCHHBLIC HU3MCPCHUS (bI/IBI/ILIeCKI/IX BCJIMYMH: TIPHU BBIIIOJHCHUA I/I3MepeHI/Iﬁ CO6I/IpaTI> SKCIICPUMCHTAJIbHYIO YCTAHOBKY, CJICAYS Hpe[[.l'[O)KeHHOﬁ
HWHCTPYKIHHU, BEIYUCIATH 3HAUCHNUE BEJIMUYMHBI 1 aHAJIU3UPOBATH MMOJIYYCHHBIC PE3YJIbTAThI C YUCTOM 3a)IaHHOI>'I TOYHOCTH I/I3MepeHHI>'I;

AHAJIM3UPOBATL CUTyallUW HNPAKTUKO-OPUCHTHUPOBAHHOI'O XapaKTCpa, Y3HABATH B HUX IMPOABJIICHUC U3YUYCHHBIX (1)I/IBI/I‘-ICCKI/IX SIBIICHUW WIIH BaKOHOMepHOCTCﬁ nu
IMPUMCHATh UMCIOIIIUECA 3HAHUA I UX O6’b$ICHeHI/I$[;

MOHUMATh IPUHLIUIBL ISHCTBUS MALIMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, YCIOBHS MX 0€30IaCHOIO MCIIOIB30BaHUS B TIOBCEIHEBHON KH3HU,
UCIIOJIb30BaTh NIPY BBHITIOJHEHUH yUeOHBIX 33a]]a4 HAyYHO-TIOMYJIAPHYIO TUTEpaTrypy o GU3NIECKUX SBICHUSX, CIPABOYHBIC MaTEpUAIIbI, pecypchl HTepHeT.

BblnyCKHuK noayvum 603MOMHCHOCMb HAYHUMBCA:

0CO3HaBAaTh IICHHOCTh HAYYHBIX UCCIICIOBAHUM, POJIb QU3HUKH B PACIIUPEHUN MPECTABICHUI 00 OKpYXKAIOIeM MUPE H €€ BKIIA/I B YITYYIICHAE KauecTBa )KU3HU;



MCIIOTIB30BaTh MPHUEMBI IOCTPOCHUS (PU3UIECKUX MOJIENEH, TONCKa B (POPMYITHPOBKHU JOKA3aTEIBCTB BBIIBUHYTHIX TUIIOTE3 M TEOPETUIECKUX BBIBOJIOB HA OCHOBE
SMITUPUYCCKU YCTAHOBJICHHBIX (DaKTOB;
CPaBHHMBATH TOYHOCTH M3MEPEHUS (PU3NIECKIX BEIUYHNH 10 BETUINHE UX OTHOCUTEIHHON MOTPEITHOCTH MIPH MPOBEICHUH MPSIMBIX U3MEPEHHI;

CaMOCTOSITEIBLHO MPOBOJUTh KOCBCHHBIC U3MEPECHUS M MCCICHOBaHUS (DU3MUSCKUX BEIIMYMH C UCIOJIH30BAHMEM PA3JIUYHBIX CIIOCOOOB M3MEpPEHUS (PU3NUCCKHUX
BEJIMYWH, BRIOUPATH CPENICTBA U3MEPEHHUS C YI€TOM HEOOXOANMOI TOYHOCTH U3MEPEHUH, 000CHOBBIBATH BEIOOD cIIocO0a M3MEPEHNs, aIeKBATHOTO MTOCTABICHHOMN
3a/1aue, MPOBOJUTH OIICHKY JTOCTOBEPHOCTH MOJYUYCHHBIX PE3YIbTATOB;

BOCIIPUHUMATh WHGOPMAIIO (U3NIECKOTO COAEPKAHWA B HAYYHO-TIOMYJSIPHON IJIMTEpaType W CPEICTBaX MaccoBOW WH(GOpMAIHM, KPUTHYECKHA OLEHUBATh
MOJTyYeHHYI0 WH(GOPMAITUIO, aHATU3UPYS €€ COJIEPIKAHKE U JaHHbIC 00 UCTOYHHUKE UH()OPMAIINY;

co3laBaTh COOCTBEHHBIC NMHCHMEHHBIE M YCTHBIE COOOIIEHHsS O (PU3MUECKUX SIBICHUSIX HA OCHOBE HECKOJIBKHX HMCTOYHHMKOB HMH(OpMAaIuu, CONpPOBOXKAATH
BBICTYIUIEHHUE [IPE3CHTAlNEH, yYUThIBas 0COOEHHOCTH ayAUTOPHH CBEPCTHHUKOB.

Mexannuyeckue siBJIeHUS
Buinycknuk nayuumcs:

pacro3HaBaTh MEXaHUYECKUE SIBICHUSA U OOBACHITH HA OCHOBE MMEIOIIMXCS 3HAHUKA OCHOBHBIE CBOWCTBA MJIM YCJIOBUS MPOTEKAHUS STHUX SBJICHUN: PaBHOMEPHOE U
HEpaBHOMEPHOE JIBM)KEHHE, PABHOMEPHOE M PABHOYCKOPEHHOE TMPSIMOJIMHEHHOE BM)KEHUE, OTHOCHTEIILHOCTh MEXAaHHMYECKOTO ABHIKCHHUS, CBOOOJHOE MaJleHHe
TEJI, PABHOMEPHOE IBIKEHHE MO0 OKPY)KHOCTH, MHEPLMs, B3aMMOJCHCTBUE TEN, PEaKTUBHOE JBIMKEHHUE, Nepeaaya JaBIeHUs TBEPAbIMU TeJIaMHU, XUIKOCTAMH U
razamu, arMoc(epHoe IaBJICHUE, IUIaBaHUE TeJl, PAaBHOBECHE TBEPABIX TeJ, MMEIOIIUX 3aKPEIUICHHYI0 OCh BpallleHMs, KoleOaTelbHOE IBIKEHHUE, PE30HAHC,
BOJIHOBOE JBM)KEHHUE (3BYK);

OINMCHIBATh WM3YYEHHBIC CBOICTBA TE M MEXAaHUYECKHE SIBJICHMS, HCIIONb3ys (pu3ndecKue BENMYMHBI: MyTh, MEpEMEIIEHHE, CKOPOCTb, YCKOPEHHUE, MEepUoi
oOpaleHusi, Macca Tella, IUIOTHOCTb BEIIECTBa, CUa (CHJIAa TSXKECTH, CWIa YIPYTOCTH, CHUJIa TPEHMs ), aBJIEHUE, UMILYJIbC Tejld, KUHETUYecKas 3Heprus,
NOTEHIMANbHAS 3HEPrusi, MexaHuueckas pabora, mexaHudeckas mouiHocts, KIIJ mpu coBepiieHnu paOoThl ¢ MCHONB30BAaHHMEM HPOCTOTO MEXaHU3Ma, CHIa
TPEHUsl, aMIUTUTY1a, IEPUOJ M 4acTOTa KOJNeOaHuH, JJIMHA BOJIHBI U CKOPOCTH €€ PaclpOCTPaHEHUs; IPHU ONMHCAHUM MPABUIBHO TPAKTOBATh (PU3MUECKUH CMBICI
UCIIOJIb3YEMBIX BEIMYHH, UX 0003HAYCHHUS U €INHUIIBI U3MEPEHNUs, HAXOUTh (DOPMYIIBI, CBSI3BIBAIOIINE JaHHYIO (PU3NYECKYIO BETUUMHY C APYTMMHU BEITHYMHAMM,
BBIYUCIISITH 3HaUeHUE (DU3NYECKOI BEJITMYNHEI,

aHaAJM3UPOBATH CBOMCTBA TeJl, MEXaHWYECKUE SIBJICHUS U MPOLECCH, UCTIONB3Ys (PU3MUECKHE 3aKOHBL: 3aKOH COXPAaHEHHMSI SHEPTUH, 3aKOH BCEMUPHOT'O TATOTCHHS,
MIPUHLIMI CYTNepIO3UIMU CHII (HaxoxaeHue paBHoaeicTBytomieit cuibl), [, II u 11l 3akonsr HeioToHA, 3aK0H COXpaHEHUs UMITYJbCa, 3aKoH ['yka, 3akoH Ilackans,
3aKOH ApXuMe/ia; IPH 3TOM Pa3jinyaTh CJIOBECHYIO (OPMYTUPOBKY 3aKOHA M €0 MaTEMaTUYeCKOE BBIPAKEHHE;

pa3in4aTb OCHOBHBIC IPU3HAKH U3YYCHHBIX q)HBH‘IeCKI/IX Moz[eneﬁ: MaT€puajibHasd TOYKa, MHEpUHUAJIbHAA CUCTEMA OTCUETA,

pelarhb 3aauu, UCIoNb3ysa (pu3ndeckue 3aKOHbI (3aKOH COXPAaHEHHUS! YHEPTUH, 3aKOH BCEMHUPHOrO TATOTEHHWs, NpUHOUN cynepnosuuuu cui, I, I n Il 3akoHbI
HeloToHa, 3aKOH COXpaHEHUs] UMITybca, 3akoH ['yka, 3akon [lackais, 3akoH Apxumesa) U (GOPMYJIbI, CBs3bIBAOIINE (U3NYECKHE BENUYUHBI (IIyTh, CKOPOCTH,
YCKOpPEHHE, Macca Tela, IUIOTHOCTh BEILIEeCTBA, CHIA, AABJICHUE, MMIYJIbC Tella, KUHETHYECKas SHEprus, NOTeHLMAIbHAas SHEprus, MexaHudyeckas padoTa,
MexaHuuyeckass MoumHocTb, KIIJI mpocroro mexaHusma, cuia TPEHHUs! CKOJIBXKEHUs, KO3Q(HULIUEHT TpeHHs, aMIUIMTya, MEpUoJ M 4acToTa KojeOaHWH, JUIMHA
BOJIHBI M CKOPOCTh €€ PacHpOCTpaHEHHs): Ha OCHOBE aHAJIM3a YCIOBHS 3aJadd 3alUCHIBATh KPATKOE YCIOBHE, BBLAETATh (U3NUYECKHE BEIWYHMHBI, 3aKOHBI U
(bopMyIIbI, HEOOXOJMMBIE ISl €€ PEIICHUS], IPOBOMTE PACUETHI H OLIEHUBAThH PEATbHOCTD MOTYYEHHOTO 3HAYCHUsT (PU3NUECKON BEIIMIHHBI.

Bbmycmmk noayvum 603MOHCHOCMb HAYHUMBCAS

HCIIOJB30BAaTh 3HAHHUA O MCXAHHUYCCKHUX ABJICHHUAX B HOBCGIIHGBHOfI KU3HU JIA obecneyeHuss 0E30IaCHOCTH npu 06paIIIeHI/II/I C npn6opaM1/I N TCXHHUYCCKHMU
YCTpOﬁCTBaMH, I COXpaHCHUA 310pPOBbA U CO6J'IIO,Z[CHI/I$I HOPM 3KOJIOTHYCCKOI'0 IMOBCACHUA B Opr)KaIOH.ICfI cpeac; MpuBOAWUTL HPUMCEPLI MPAKTUYCCKOI'O
HCIIOJIb30BaHUA (1)I/I3I/I‘IGCKI/IX 3HAHUH O MEXAHUYCCKHUX SIBICHHAX H (bHSH‘{eCKI/IX 3aKOHax; MPUMCPbI UCIIOJIb30BaAHUA BO300HOBIISIEMBIX HCTOYHHKOB OHCPTUHU;
OKOJIOTUYCCKUX HOCHGI[CTBI/Iﬁ HCCICA0BaHNUA KOCMHUYCCKOI'O IIPOCTPAaHCTB,



pa3nvaTh TPaHUIBI MPUMEHUMOCTH (DU3MYECKUX 3aKOHOB, NMOHUMATh BceoOmMI xapakTep (QYyHIAMEHTAIBHBIX 3aKOHOB (3aKOH COXpPAHEHUS MEXaHUYeCKOU
JHEPTHUH, 3aKOH COXPAaHEHUS UMITYJIbCa, 3aKOH BCEMUPHOTO TSATOTCHHUS) M OTPAHMYCHHOCTH MCITOJIb30BAaHUS YACTHBIX 3aKOHOB (3akoH ['yka, Apxumena u ap.);

HaXOIWUThb aACKBATHYIO HpCZ[J'IO)KCHHOﬁ 3ama4c (I)I/I3I/ILIGCKY}0 MOZI€CIb, pa3spfiiaTb np06neMy KaK Ha OCHOBE MMECIOIIUXCS 3HAHUI 0 MEXaHHUKE C MCIIOJIb30BaHUEM
MAaTCMAaTHYCCKOI' O arrapara, Tak U Ipyu noMouu METo40B OLICHKH.

TenyoBble ABJIEHUA
Buvinycknux nayuumcs:

pacro3HaBaTh TEIUIOBBIC SBJICHUS U OOBCHATH Ha 0a3e UMCIOIIMXCS 3HAHWI OCHOBHBIC CBOMCTBA WJIM YCJIOBUS MPOTEKAHUS ITUX SBJICHUN: TU(Y3Usl, U3MCHEHUE
o0Bema Tel Ipy HarpeBaHUH (OXJIaXKIEHUH), OOIbINas CKUMAaeMOCTh Ta30B, Maylasi CKUMAeMOCTh KHUAKOCTEH M TBEPIIbIX TN, TEIIOBOE PaBHOBECHE, HCIIApPEHHE,
KOHJICHCAITUS, TUIABJICHNE, KPUCTAILUTU3AINs, KUTIEHHEe, BIAKHOCTh BO3/yXa, pa3iMdHbIe CIIOCOOBI Teruionepenayn (TeTIonpOBOAHOCTh, KOHBEKIIHS, N3ITyUeHIE),
arperaTHbIC COCTOSIHHUS BEIIECTBA, MOIJIOMICHUE SHEPrUM IPHU HCIAPEHUHU >KUIAKOCTH M BBIICICHUE €€ MPU KOHACHCAIMU Tapa, 3aBUCUMOCTb TEMIEpaTyphbl
KHIICHUS OT JaBIICHUS;

OIIMCbIBaTh U3YUYCHHBIC CBOICTBA T€I M TCILJIOBHIC ABJICHUS, UCIIOJIB3YA (I)I/I3I/I‘ICCKI/IC BCJIMYUHBL: KOJIMYECTBO TEIUIOTBHI, BHYTPCHHSSA OHEPIHsd, TEMIICparypa,
yaciabHasA TCIUIOEMKOCTH BCIICCTBA, YACJIbHAA TCIUIOTA IUJIABJICHUA, YACIbHAA TCIJIOTAa Hap006pa30BaHI/IH, yacibHasA TCIJIOTa CropaHusa TOIJIMBA, KOZ—)(I)(bI/IIH/IeHT
IIOJIC3HOT'O HCﬁCTBHH TCIJIOBOI'O0 ABHUT'ATEIA; IIPU OIMMCAaHWU IPAaBUJIIBHO TPAKTOBATH (1)I/ISI/I‘IQCKI/II\/’I CMBICJI UCTIOJIb3YEMBIX BEJIMYUH, UX 0003HAYCHHS U CANHUIIbI
HU3MCPCHUA, HAXOAUTH q)OpMYHI)I, CBA3LIBAOINE JaHHYIO (I)I/I3I/I‘IGCKYIO BCJIIMYUHY C APYTUMHU BECIIMYNHAMU, BBIYUC/IATh 3HAYCHHUC (I)I/I?;I/I‘ICCKOI‘/'I BCIINYUHBI,

AQHAJIN3MPOBATH CBOMCTBA T, TETUIOBBIE SIBJICHUSI M MPOLIECCHI, HCIOIB3YsI OCHOBHBIE MTOJIOKEHUST aTOMHO-MOJIEKYJISIPHOTO YYEHHSI O CTPOCHHH BEIECTBA U 3aKOH
COXpaHEHUs YHEPTUU;

pa3n4aTh OCHOBHBIC MPU3HAKH U3YUCHHBIX (PH3MUECKUX MOJICNICH CTPOCHHUS Ta30B, KHUIKOCTEH U TBEPABIX TEIT;

NPUBOJIUTH MIPUMEPHI MPAKTUUECKOTO UCTIONL30BaHUS (PU3MUECKIX 3HAHUH O TEIUIOBBIX SIBICHUSX;

pelarh 3aJadd, MCHOJb3Ys 3aKOH COXPaHEHHs SHEPIUH B TEIUIOBBIX IMpoueccax W (HOpMysibl, CBA3bIBArOIIME (U3MUECKHE BEIMYMHBI (KOJIMYECTBO TEIUIOTHI,
TeMIiepaTypa, yJellbHas TeIUIOEMKOCTh BEILIEeCTBa, y[elbHas TEIUIOTa IUIABJICHUS, yJelbHas TEIJIoTa mapooOpa3oBaHMs, yAelIbHas TEIUIOTa CrOpaHHs TOILINBA,

KOS(I)(I)I/IHI/ICHT IIOJIE3HOI'O I[eﬁCTBHH TCIIJIOBOI'O IlBI/IFaTeJIS[)I Ha OCHOBC aHa/IM3a YCJIOBUA 3a/la4U 3alIUCBIBATH KPATKOC YCIIOBUEC, BLIJIC/IATH (1)I/I3I/IT-IGCKI/IG BCJIINYHUHBI,
3aKOHBI U (I)OpMYJ'ILI, HCO6XOILI/IMBIG AJIg €€ peHICHUA, ITIPOBOANUTD PAaCYCThl U OICHUBATH PCAJIBHOCTD MMOJIYYCHHOTO 3HAYCHUSA (1)H3H‘IeCKOﬁ BCIINYMUHBI.

Bbmycmmk nOIYYUm 603MOHCHOCMb HAYUUMBCA:

WCIIOJIb30BaTh 3HAHUS O TEIJIOBBIX SIBJICHHMSIX B TIOBCEIHEBHOM JKM3HW sl oOecneueHHss OE30MACHOCTH TPU OOpallleHuH ¢ MpHOOpPaMH U TEXHUYECKUMH
YCTPOMCTBaMH, AJSl COXPAHEHHUS 30POBbS M COOJIOACHUS HOPM HKOJIOIMYECKOIO IMOBEACHMS B OKpYKAalOIEH cpeae; MPUBOAMTH MPHUMEPbHI HKOJIOIMYECKHUX
MOCTIEACTBUN paOOTHI JBUTATENEH BHYTPEHHETO CTOPAHNS, TETIJIOBBIX U THAPOAIIEKTPOCTAHIINT;

pa3ian4aTth rpaHullbl IPUMCHUMOCTHU (1)I/IBI/IIICCKI/IX 3aKOHOB, IIOHUMAaTb BCCO6H.[PII71 XapakTep (l)yHI[aMGHTaHLHLIX (I)I/I3I/I"ICCKI/IX 3aKOHOB (3aKOH COXpaHCHUS SHCPIrUn
B TCIIJIOBBIX HpOHCCC&X) 1 OrPaHUYCHHOCTH MCITIOJIB30BaHNA YaCTHBIX 3aKOHOB;

HaXoauThb aACKBATHYIO Hpel[J'IO)KeHHOﬁ 3aJa4¢c (I)I/IBI/I"ICCKYI-O MOZCIb, pa3pcuiaThb HpO6HGMy KaKk Ha OCHOBC HMCIOIIMXCs 3HAHUH O TEIUIOBHIX SIBICHHSIX C
HCIIOJIb30BAHUEM MaTEMATUYCCKOTI'O allrapara, Tak U Ipyu MoMOIIu ME€TOJ0B OLICHKH.

3ﬂeKTpnqec1me N MAarHuTHbIC SABJICHUSA

pacrno3HaBaTh SJIEKTPOMArHUTHEIC SBICHHUS W OOBSCHATH Ha OCHOBE HMMEIONIUXCS 3HAHWI OCHOBHBIE CBOWCTBA WIIM YCJIOBHS TPOTEKAHHS 3TUX SBICHUU:
JJIEKTPU3AlAS TEJ, B3aMMOJCHCTBUE 3apsioB, DJICKTPUUECKHA TOK M €ro JCUCTBHs (TEIUIOBOE, XWMHYECKOE, MAarHWTHOE), B3aUMOJCHCTBHE MAarHUTOB,
ANEKTPOMArHUTHAs. MHAYKIUS, JEMCTBUE MATHUTHOIO MOl HA MPOBOJHUK C TOKOM M Ha JBIXKYIIYIOCS 3apsLKEHHYIO YaCTULY, NEUCTBUE SIEKTPUUYECKOTO MO Ha
3apsLKEHHYIO YaCTHILY, DJIEKTPOMArHUTHBIC BOJIHBI, MPSMOJMHEHHOE pacnpOoCTpaHEHUE CBETA, OTPAXKCHHUE U MPEIOMIICHUE CBETA, TUCIIEPCHS CBETA.

COCTaBJIAITb CXEMbI JJICKTPUYCCKUX Iernel ¢ MoCieAoBaTeIbHBIM M nmapa/ui€JIbHbIM COCAUHCHUEM DJJIEMCHTOB, pas3jindasd YCJIOBHBIC 0003HaYEeHHsT DJIEMEHTOB
QJICKTPUUICCKUX ueneﬁ (I/ICTO‘-IHI/IK TOKa, KJIF0Y, pE€3UCTOpP, pCOCTaT, JIaMIIOYKa, aMIICPMETP, BOJ'ILTMCTp).



WCIIOJIb30BaTh ONTHYECKUE CXEMBI JJIS1 IOCTPOSHHS H300paXXKeH i B TUIOCKOM 3epKajie ¥ COOMparomeH JInH3e.

ONKCHIBATh M3yYCHHBIC CBOWMCTBA TEN M 3JCKTPOMArHUTHBIC SBJICHHS, UCIOJB3YS (U3NYCCKUE BEIMYMHBL: DIICKTPUUSCKUN 3apsij, CHUIa TOKa, DJICKTPUYECKOE
HaIpsDKEHNE, DIIEKTPUYECKOe COMPOTHBIIEHHE, yIEIThbHOE COMPOTHBICHUE BEIIECTBA, PadOTa AIIEKTPHUECKOTO ITOJISI, MOITHOCTh TOKa, (JOKYCHOE PACCTOSIHHE U
ONTHUYECKAasi CHWJA JIMH3BI, CKOPOCTh JJICKTPOMATHWUTHBIX BOJH, JUIMHA BOJIHBI M 4YacTOTa CBETa; MPH OMNKHCAHWU BEPHO TPAKTOBATH (DU3MUECKUN CMBICI
UCIIOJIb3yEMBIX BEJMYNH, HX 0003HAYCHUYSI U IMHUIIBI U3MEPECHHUS; HAXOAUTh (DOPMYJIbI, CBA3BIBAIONINE JAHHYIO (PU3NUECKYIO BEIHMUMHY C IPYTUMH BEITUYHHAMHU.

aHAJIM3UPOBATH CBOMCTBA T, SJIEKTPOMArHUTHBIE SIBJICHHSI M TIPOIIECCHI, UCTIONMB3Ys (PU3NIECKIE 3aKOHBI: 3aKOH COXPaHEHHS dJIEKTPHUECKOTo 3apsiaa, 3akoH Oma
JUISL yyacTka uemnu, 3akoH [[xoynsa-JIeHna, 3akoH MPSIMOJIMHEWHOTO PacHpOCTPAHEHUsSI CBETa, 3aKOH OTPAKEHUS CBETA, 3aKOH IPEIOMIICHHSI CBETA; MPU STOM
pa3iryaTh CIOBECHYIO (POPMYITHPOBKY 3aKOHA M €T0 MATEMATHYECKOE BEIPAKEHHE.

IMPUBOIUTDL MMPUMEPHI MPAKTUYCCKOT'O UCII0JIL30BAHU A (I)I/IBI/I‘-ICCKI/IX 3HAHUM O SJICKTPOMArHUTHBIX ABJICHUSAX

pelaTh 3a1a4u, UCHoJb3ys (pusnyeckue 3aKoHb! (3akoH OMa Ayl yyacTka 1emnu, 3akoH Jxoynsa-JIeHua, 3akoH IpAMOJMHEHHOTO paclpOCTPaHEeHUs CBETa, 3aKOH
OTpPaKEHHsI CBETA, 3aKOH TPEIIOMIICHHsI CBeTa) M (OPMYJBI, CBS3BIBAIONINE (DPU3UUECKUE BEIMUYMHBI (CHIIA TOKA, NEKTPUYECKOE HANPSIKCHUE, DIIEKTPHUYECKOE
COIIPOTHBJICHUE, YAEIBHOE CONPOTHUBIICHHE BELIECTBA, padOTa 3JIEKTPHUUECKOrO IOJIA, MOIIHOCTh TOKa, (POKYCHOE PACCTOSIHWE M ONTHYECKasl cuila JIHMH3bIL,
CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, AJMHA BOJHBI M YacTOTa CBETa, (POPMYJIBI pacdeTa 3JeKTPUUECKOr0 COPOTUBIICHUS IPY NOCIEA0BATEILHOM U MapajieIbHOM
COCJIMHEHNH TPOBOJHHMKOB): HA OCHOBE aHajM3a YCJOBUS 3a/ladd 3allUCHIBATh KPAaTKOE YCIOBHE, BBIACIATH (DU3NUECKUE BEIMYUHBI, 3aKOHBI M (HOPMYIIHI,
HEOOXOIUMEIE IJIsl €€ PELIeHUs], TIPOBOJAUThH PACUETHI M OLIEHUBATH PEATbHOCTh MOTYYEHHOT'O 3HaUeHHsI (PU3NIECKON BETHYHHBI.

Bbmycmmx noaydum 603MOHCHOCMb HAYUUMbCA:

WCIIOJIb30BaTh 3HaHUS 00 DIEKTPOMArHUTHBIX SIBICHHUAX B MIOBCETHEBHOM JKU3HU sl oOecnieueHns: Oe30MacHOCTH TPU 00pallleH!H ¢ TpUOopaMi ¥ TEXHUYECKUMH
YCTPOHCTBaMH, IJIi COXPAaHEHHS 370pPOBbS W COOJIOACHUS HOPM DJKOJOIMYECKOIO IOBENCHHMS B OKpY)KAalOIIeH cpene; NPUBOAUTH IIPUMEpPHI BIMSAHUS
3JIEKTPOMArHUTHBIX W3JTy4YE€HUH Ha KUBBIE OPraHU3MBI;

pa3nvaTh TPAHUIBI TPUMEHUMOCTH (PU3MYECKUX 3aKOHOB, MOHUMATh BCEOONIM XapakTep (QyHJAaMEHTAIbHBIX 3aKOHOB (3aKOH COXPaHEHHS AJIEKTPHYECKOTO
3apsia) 1 OrpaHMYEHHOCTh MCIIOJIb30BaHMUs YaCTHBIX 3aKOHOB (3akoH OMa JuIs yyacTka 1end, 3akoH Jpxoymns-Jlenna u ap.);

HCIIOJIBb30BaTh NMPHUEMBI IMTOCTPOCHUA (I)I/ISI/I‘IGCKI/IX MOI[eJ]eI\/'I, IIOMCKa " q)OpMy.HI/II)OBKI/I JA0Ka3aTCJIbCTB BBIIBUHYTBIX THIIOTE3 U TCOPETHUCCKHUX BEIBOJOB HAa OCHOBEC
SMIIMPHUYCCKH YCTAHOBJICHHBIX q)aKTOB;

HAXOJMTh aJICKBATHYIO NPEUIOKEHHOM 3a1a4ue (PU3UUYCSCKYI0 MOJI)b, pa3peiaTh NpodaeMy Kak Ha OCHOBE MMEIOIIMXCS 3HAHUH 00 3JICKTPOMArHUTHBIX SBJICHHUSIX
C UCTIOJIh30BAHNEM MAaTeMaTHIeCKOTO ariapara, Tak ¥ MY TOMOIIH METO/IOB OIEHKH.

KBaHnTOBEBIE fIBJICHUSA
Boinycknux nayuumcsa:

PpacCiio3HaBaTb KBAHTOBBIC SIBJICHUSA U OOBSICHATH HA OCHOBE HUMCIOIMUXCA 3HAHUI OCHOBHBIC CBOICTBA WJIH YCJIOBHUA MPOTCKAHUA 3THUX SIBJICHUI: €CTECTBCHHAs U
HNCKYCCTBCHHAsA paalOaKTUBHOCTb, O-, [3- " Y-U3JIYUCHUA, BOSHUKHOBCHUC JIMHEIYaToro CIICKTpa U3JIYUCHHA aToOMa,

OIMCHIBATh M3YYECHHBIE KBAHTOBBIC SIBJICHUS, MCIOJB3Ysl (PU3NUECKHE BEJIWYMHBI: MAaCCOBOE YHCIIO, 3apsA0BOE YHCIO, IEPHOA MONypaciajia, S3Heprusi (OTOHOB;
NIPY OMTUCAHUH MTPABWIBHO TPAKTOBATH (PU3UUECKUI CMBICI UCIIOJIL3YEMbIX BETUUUH, UX 0003HAYCHUS U €IMHUIIBI U3MEPEHUS; HAXOAUTh POPMYIIBI, CBSI3bIBAIOIINE
JAHHYIO0 (PU3MYEeCKyIO BETMUYUHY C JIPYTHMH BEJTMUMHAMY, BRIYMCIIATH 3HAYCHUE PU3MIECKON BETHMYNHbI;

AHAJIM3UPOBATL KBAHTOBBLIC SABJICHHA, UCIOJb3YA (bI/IBI/I"ICCKI/IC 3aKOHBI U TOCTYJAThL: 3aKOH COXPAaHCHUSA SHCPIHUU, 3aKOH COXPAHCHHA SJICKTPUYCCKOI'O 3apsdanaa,
3aKOH COXpaHCHHA MaCCOBOI'0 4ucCiia, 3aKOHOMEPHOCTU M3JIYYCHUA U IMOITIOMICHUA CBETA aTOMOM, IIPpU 3TOM pa3jindaTb CIIOBECHYIO (i)OpMyanOBKy 3aKOHa " €ro
MAaTCMAaTHYCCKOC BBIPAKCHUC,

pa3iryaTh OCHOBHBIE MPU3HAKH TUIAHETAPHOW MOJIEM aTOMa, HYKJIOHHOM MOJIETIH aTOMHOTO SIApa;
MIPUBOJIUTH MPUMEPHI MIPOSBICHUS B IPUPOE U MPAKTUUYECKOTO UCIIOJIb30BAHUS PAIUOAKTUBHOCTH, SIICPHBIX U TEPMOSICPHBIX PEAKIIMA, CIEKTPAIbHOTO aHaIU3a.



Bbmycxmm noOJiydum 603MONCHOCMb HAYUUMbCA:

® HCIIOJIb30BAaTh MOJIYYCHHBIC 3HAHHA B HOBCCHHGBHOﬁ JKU3HU TTIpU O6paHI€HI/II/I C HpI/IGOpaMI/I 1 TCXHUYCCKHUMHA YCTpOﬁCTBaMH (C'-ICT‘II/IK HOHHM3UPYIOIINX YaCTHUIL,

JIO3UMET)), JJII COXPaHEHUS 30POBbSA U COOIOICHIUS] HOPM SKOJIOTHYECKOTO TTOBEIEHHUS B OKPYIKAIOIIEH Cperie;

®  COOTHOCHTBH JHEPTHIO CBSI3M aTOMHBIX AJIEp € 1e(heKTOM MacCHI,

* IIPUBOIUTE IIPHUMEPBI BIIMAHUA pPagHOAKTHBHBIX I/ISJIy‘ICHI/Iﬁ Ha JXHUBBIC OPraHMU3MBbI; IMOHHMMAaThb IIPHUHIIUIL JIEUCTBHS AO3UMETPa MU pas3jidaTb YCJIOBUA €TI0

HCIIOJIBb30BAHUA,

* IIOHHUMATh JKOJOTHYCCKUC HpO6J’IeMLI, BO3HHUKAKOINUE IIPU HMCIIOJB30BAHHUHW AaTOMHBIX 3J'ICKTpOCTaHI_[I/II71, U IOYyTH PCHICHUSA OTUX np06neM, NEPCIIEKTUBBI

HCIIOJIb30BaHMA YIIPABJIACMOr0 TCPMOSACPHOTO CUHTC3a.

DJIeMeHTbI ACTPOHOMMH
Buinycknuk nayuumca:

i YKa3bIBaThb Ha3BaHUA ILJIAHET ConneyHon CUCTCMBbI; pa3jindaTb OCHOBHBIC NIPU3HAKN CYTOYHOI'O Bpall€HUSA 3BE3JHOTO He6a, JABUXCHHUA .HYHI)I, COJ'IHHa n IJIaHET

OTHOCHUTCIIBHO 3BE3 1,

®  [IOHUMATH PA3IUYMUS MEXKIY TeIHOLCHTPUIECKON U reOLEHTPHUECKON CUCTEMAaMH MUPa;
Buinycknux nonyuum 603M03CHOCb HAYUUMbCA:

® YKa3bIBaThb O6IJ_II/IG CBOICTBA M OTJIHWYHS IUIAHET 36MHOU TpynrIibl U MJIAHET-TUTAHTOB,; MaJIbIX TEJI CoOJTHEYHOI CHUCTEMEI M OOJIBIIIHX IUIaHCT, IIOJIB30BaThCA KapTOfI

3BE3JTHOTO HeOa MpH HaOMI0CHHUSIX 3BE3IHOTO Heda,

®  pa3in4aTh OCHOBHBIC XapaKTEPUCTUKU 3Be31 (pa3Mep, LBET, TEMIIEPAaTypa) COOTHOCUTH LIBET 3BE3/BI C €€ TEMIIEPaTypoii;

®  pa3jauyYaTrh TUIOTE3BI O MPOUCXOKACHIH COTHETHOU CUCTEMBI.

TemaTnueckoe mianupoBanue no ¢pusuke 9 kiaacc. 102
yaca,

3 yaca B HeJIeJI0

3aKkoHBbI JBMKEHHUS M B3aMMOIeHCTBUA Te
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1 [oBTopenue kypca 8 kmacca.
MarepuanbHas
touka. Cucrema
oTcueTa

- YCTaHOBJIEHUE JIOBEPUTENbHBIX OTHOIIECHUN MEX]y MeJarOrH4yecKuM pabOTHUKOM U €ro
00y4aromuMHcs, CHOCOOCTBYIOUIMX MTO3UTUBHOMY BOCIIPUATHIO OOYUYaIOIIMMUCS TPpeOOBaHUM 1
MpOoCkO Mearornyeckoro paboTHUKA, MPUBJICUYEHUIO UX BHUMaHUA K 00CyK/1aeMOi Ha ypoke
uH(pOpMaIMY, AKTUBU3ALIMU UX ITO3HABATEILHON JEATEIbHOCTH;

- MOOYXIeHNE 00YJArOIITXCsl COOTI0IATh HA YPOKE OOIIEPUHATHIE HOPMBI TIOBEACHHUS,
MpaBujIa OOLIEHUS CO CTAPIIUMHU (IIe1arorHueCKUMU paboTHHKaMN)

U CcBEpCTHUKaMU (0OydarolMMUCS), NPUHLUIB Yy4eOHON JUCIMIUIMHBI U CAaMOOpPTraHM3aluy;

- MpUBJICYEHNE BHUMAaHUSI 00yJalOIIUXCsl K [IEHHOCTHOMY acleKTy U3y4yaeMbIX Ha
ypOKax SIBJIEHUH, OpraHu3alus UX paboThl C MOJIy4aeMOil Ha ypOKe COLMAIbHO 3HAUUMON
nHpopManuen — THULIMUPOBAHUE €€ 00CYKACHNUs, BBICKA3bIBaHHUS 00yUYarOIIUMUCS CBOETO MHEHUS 110
ee MOBO/TY, BHIPAOOTKH CBOETO K HEH OTHOIICHUS;




Iepemerenue

NpUBJICUEHUE BHUMAHHS OOydaromuxcsi K IIGHHOCTHOMY acIeKTy
M3y4aeMbIX Ha ypOKax sIBIICHUH, OpraHuzanus ux paboThl ¢ MojydyaeMoil Ha

YpOKE COLMAIbHO 3HAUMMOM NH(OpManeld — HHUIIMUPOBAHUE €€ 00CYKICHHUS, BEICKA3bIBAaHUS
00y4JaroIMMHUCS CBOETO MHEHHUS IO €€ MOBOJTY, BEIpaOOTKH CBOETO K HEel OTHOIICHUS;

- HCIIOJIb30BaHUE BOCIIMTATENILHBIX BOZMOKHOCTEH co/iepKaHus yIeOHOTO IpeiMeTa yepes
JEMOHCTPALINIO 00y4YaIOUIMMCS IPUMEPOB OTBETCTBEHHOIO, TPAXk/IaHCKOTO TTOBE/ICHUS, TIPOSBICHUS
4eJI0BEKOIIO0US ¥ TOOPOCEPACYHOCTH, Yepe3 MOA00P COOTBETCTBYIOMIMX TEKCTOB [ YTCHUS, 3a/1a4
JUISL pEIIeHHUs, TPOOJIEMHBIX CUTYAIUil 17151 0OCYX ACHHUSI B KJIacce;

OmnpeneneHne KOOPAUHATE

JIBIDKYTI
erocst
Tena
PK1

- YCTAHOBJIEHUE JIOBEPUTEIbHBIX OTHOILIEHUH MEXy Ie1arornyeckuM pabOTHUKOM U €ro
00y4aromuMucs, CocOOCTBYIONINX MO3UTUBHOMY BOCHPHUSATHIO O0YJaIONIMMHUCS TPEOOBAHUH 1
npoch0 Nearornyeckoro paboTHUKA, IPUBJICUCHUIO UX BHUMaHUS K 00CyX1aeMoil Ha ypoke
uHpOpMAaLNH, aAKTUBU3ALMHU UX TTO3HABATEIHLHOMN e TEILHOCTH;

- o0y /1eHue 00yJaroLIXcsi COOM0AaTh Ha YPOKE OOLIENPUHATHIE HOPMBI IOBEICHUS,
npaBujIa OOIIEHUS CO CTApUIUMU (TI€IarOTHYECKUMHU paboTHUKaMU)

U CBepCTHUKaMM (0OydyarolMMUCS), MPUHLUIB Y4eOHOH AMCUUIUIMHBI U CaMOOpTaHU3alMY;

- IpUBJICUEHHE BHUMaHNS 00yYaroIUXCsl K IEHHOCTHOMY acleKTy N3y4aeMbIX Ha
ypOKax SIBJICHUH, OpraHu3anus UX padoThI C MOIy4aeMOi Ha YPOKE COIMATBHO 3HAUNMON
uHpopManrel — THULIMUPOBaHUE ee 00CYKIEHNUs, BBICKA3bIBaHNS 00yYarOIIUMUCS CBOETO MHEHUS 110
ee MOBO/Ty, BBIPAOOTKH CBOETO K HEHl OTHOIICHUS;

- UCIIOJIb30BaHUE BOCIIMTATENILHBIX BOZMOKHOCTEH co/lepKaHMsl yueOHOTo npeMeTa
Yyepe3 IEMOHCTPALUIO 00YJarOIIUMCS IPUMEPOB OTBETCTBEHHOTO, TPa)KIaHCKOTO MOBEICHHS,
MIPOSIBJICHUS YEJIOBEKOJIO0US U 100pOCEPACUHOCTH, Yepe3 M0100p COOTBETCTBYIOIIUX TEKCTOB IS
YTEHUs, 3a]1a4 JJIsl pelIeHus], TPOOIEMHBIX CUTYAIMH /1 00CYX/IEHHs B KJIacce;

- opranu3zaiys megcrBa MOTUBUPOBAHHBIX U 3PYIAMPOBAHHBIX 00YJAIONMINXCS HAl MX
HEYCIEBAIOIMMH OJHOKIACCHUKAMH, JAIOLIEr0 00yJaroIMMCsl COLUAIBHO 3HAYMMBIH OIBIT
COTPYAHHUYECTBA M B3aMHO ITOMOIIIH;

- MHUIMMPOBAHHUE U MOJIEPHKKA UCCIEI0BATENbCKOM IEATEIbHOCTH 00YYaoIXCs B
paMKax peayn3alnyi UM HHIUBUAYATBHBIX U TPYIIIIOBBIX — HUCCIIEAOBATENILCKAX — MPOEKTOB,  YTO
JacT  O0yYaromumMcst
BO3MOXHOCTh IPUOOPECTH HABBIK CAMOCTOSITEILHOTO PEIICHUS! TEOPETHUECKOM

po0JieMbl, HaBBIK TEHEPUPOBAHUS U O(POPMIIEHUSI COOCTBEHHBIX HJI€H, HABBIK YBAXKUTEIHLHOTO
OTHOILIEHHS K UY>KUM HJIesIM, O(OPMIIEHHBIM B paboTax JIpyTrux UCCie0BaTeNel, HaBbIK IyOIMYHOTO
BBICTYIUICHHUS MIepe]] ayIUTOPUEHN, ApTyMEHTUPOBAHKS U OTCTaNBAHUS CBOEH TOUKH 3PEHMUS.




CkopocCTb NPSIMOJIMHEIHOTO
PaBHOMEPHOT'O JIBMKCHUSI.
Ilepemerenue mpu
MPSMOJIMHETHOM
PaBHOMEPHOM JIBIKECHUH.

[IPUBJICYEHNE BHUMaHMsI 00yUYaIOIIMXCs K [IEHHOCTHOMY acleKTy U3y4aeMbIX Ha ypoKax
SIBJICHU, OpraHu3aiys ux paboThl ¢ OTy4aeMoOl Ha YpOKE COI[MATIbHO 3HAYUUMOM nHpopManuen —
MHULIMMPOBAaHUE €€ 00CYXICHHsI, BBICKAa3bIBAaHHS 00YYaIOLUIMMHUCS CBOEIO MHEHHUS 110 €€ MOBOY,
BBIPAOOTKH CBOETO K HEH OTHOLICHHUS;

- HCIIOJI30BaHUE BOCIIMTATENILHBIX BOZMOKHOCTEH co/lepKaHusl yueOHOro peiMeTa yepes
JIEMOHCTPAIHMIO 00YUYaIOIIMMCSl IPUMEPOB OTBETCTBEHHOTO, TPAYKIAHCKOTO TIOBEACHUS, POSBICHHS
YeJIOBEKOII00Us ¥ 100pOCEpACUHOCTH, Yepe3 MoA00p COOTBETCTBYIOLIMX TEKCTOB JJIsl YTEHHUS, 3a1a4
JUISL pEeUIeHHUs, TPOOJIEMHBIX CUTYAIUi I 00CYXIEHUS B KJIacce,

I'paduku 3aBrcUMOCTH
KHHEMaTHYECKUX
BEJIMYHMH OT BpEeMEHHI
P IPSIMOJTMHEHHOM
PaBHOMEPHOM
nBroxkennu PK2

MIPUBJICYCHUEC BHUMAHHS O0YJIArOIIUXCS K IEHHOCTHOMY acIeKTy N3y4aeMbIX Ha ypoKax
SBJIGHUH, OpraHu3alrs X paboThI C IOTy4yaeMOW Ha YPOKE COIMAIIbHO 3HaYMMON nHpopManuei —
WHUIIUUPOBAHUE €€ 00CYKICHUs, BRICKA3bIBAHMSI O0YJAIOIIMMHUCS CBOETO MHEHHS 110 €€ ITOBO/Y,
BBIPA0OTKH CBOETO K HEll OTHOILICHUS;

- HCIIOJIb30BaHUE BOCTIUTATENILHBIX BOZMOKHOCTEH CO/IepKaHusl yIeOHOTO IpeIMeTa yepes
JEMOHCTPAIINIO 00yYaIOUIIMCS IPUMEPOB OTBETCTBEHHOTO, TPAXIaHCKOTO TTOBEICHUS, TIPOSBICHUS
YeJI0BEKOII00US U T0OpOCepACYHOCTH, Yepe3 MOA00p COOTBETCTBYIONIMX TEKCTOB JJISl YTCHHUS, 3a1a4
JUTSL pEIIeHNUs, TPOOIIEMHBIX CUTYAIUil 17151 0OCYXKACHUSI B KJIacce;

IIpsimonuueiiHOE
PaBHOYCKOPEHHOE
JIBUKCHUE.
Yckopenue.

[pUBJICUEHUE BHUMaHMsI 00yUYaIOIIMXCs K LIEHHOCTHOMY acCleKTy M3y4aeMbIX Ha ypoKax
SIBJICHHIA, OpraHu3aIys uX paboThl ¢ MOJIYyYaeMOi Ha YPOKE COIMATFHO 3HAYMMOM nH(pOopMaren —
UHUIMAPOBAaHUE €€ 00CYXICHHsI, BEICKAa3bIBaHMS 00YYaIOLIMMUCS CBOETO MHEHUS 110 €€ MTOBO/Y,
BBIPa0OTKH CBOETO K HEl OTHOILIECHUS;

- HCIIOJIb30BaHUE BOCIIMTATENLHBIX BOZMOKHOCTEH co/iepkaHus yueOHOTo peiMeTa yepes
JEMOHCTpALMIO 00yYarOUIMMCs IPUMEPOB OTBETCTBEHHOIO, TPA/1aHCKOTO TIOBE/IEHUS, TIPOSIBICHUS
4eJI0BEKOIIO0US ¥ JOOPOCEPACUHOCTH, Yepe3 MOoJ00p COOTBETCTBYIOIIMX TEKCTOB Ul UYTEHUS,
3a[a4 JUIsl peleHus, MpoOIeMHBIX CUTyallui 17151 0OCYXIEHUS B KJ1acce;

CKOpOCTb NPSIMOMHEITHOTO
PaBHOYCKOPEHHOTO
nBIoKeHHs. I'padux
ckopoctu PK3

MpUBJICYEHNE BHUMaHHs 00yUYaIONIMXCs K IEHHOCTHOMY acleKTy U3y4aeMbIX Ha ypoKax
ABJIEHUH, OpraHu3alns X padboThl ¢ OJy4yaeMOW Ha YPOKE COLMAIIbHO 3HaYMMON HHpopManuei —
UHUIIMMPOBaHUE €€ 00CYXICHHsI, BRICKa3bIBAaHUS 00YJaIOLIMMHCS CBOETO MHEHHUS IO €€ MOBOTY,
BBIPa0OTKH CBOETO K HEll OTHOILIEHUS;

- HCIIOJIb30BaHUE BOCIIUTATENLHBIX BOZMOKHOCTEH co/iepykaHus yueOHOTo IpeiMeTa yepes
JEMOHCTpALIMIO 00yYarOUIMMCs IPUMEPOB OTBETCTBEHHOI0, TPA/1aHCKOTO TTOBE/ICHUS, TIPOSBICHUS
4eJI0BEKOIIO0US M TOOPOCEPACUHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIUX TEKCTOB [l YTEHUS, 3a/1a4
JUISL peIIeHNUs, TPOOJIIEMHBIX CUTYAIUil 17151 0OCYXAEHUS B KJlacce




Ilepemerienue npu
IPSAMOJIMHEHHOM
PaBHOYCKOPEHHOM JBHKEHHH

IIPUBJICYEHNE BHUMaHMsI 00yUYaIOIIMXCs K LIEHHOCTHOMY acCleKTy U3y4aeMbIX Ha ypOKax
SIBJICHU, OpraHu3aiys ux paboThl ¢ OTy4aeMoOl Ha YpOKE COI[MATIbHO 3HAYUUMOM nHpopManuen —
MHULIMMPOBAaHUE €€ 00CYXICHHsI, BBICKAa3bIBAaHHS 00YYaIOLUIMMHUCS CBOEIO MHEHHUS 110 €€ MOBOY,
BBIPAOOTKH CBOETO K HEH OTHOLICHHUS;

- HCIIOJIb30BaHUE BOCIMTATENILHBIX BOZMOXKHOCTEH COAEp KaHUS Y4eOHOro IIpeMeTa uepes
JIEMOHCTPAIHIO 00YUYaIOIIMMCSl IPUMEPOB OTBETCTBEHHOTO, TPAYKIAHCKOTO TIOBEICHUS, IPOSBICHUS
YeJIOBEKOII00Us ¥ 100pOCEpACUHOCTH, Yepe3 MoA00p COOTBETCTBYIOLIMX TEKCTOB JJIsl YTEHHUS, 3a1a4
JUISL peUIeHus1, MPOOIEMHBIX CUTYaIUil U1t 00CYKACHUS B Kiacce;

Pemenne 3amay PK4

opranu3anys meQcTsa MOTUBUPOBAHHBIX U 3PYAMPOBAHHBIX 00YYAIOLINXCS HAJl KX
HEYCIEBAIOIUMH OJHOKIACCHUKAMHU, AAIOLIEr0 00y4aroUIMMCsl COLUAIbHO 3HAYMMBbIH OMBIT
COTPYAHMYECTBA U B3aUMHOW ITIOMOILY;

- MHUIMHMPOBAHUE U MOJJIEPIKKA UCCIIEI0BATEIbCKON AEATEIbHOCTH 00YUaIOUIMXCsl B paMKax
peaM3aly UMY UHAUBUAYAJIBHBIX U IPYIIIOBBIX

HCCIIEI0BATEIbCKUX IPOEKTOB, UTO JACT 00YYaroIUMCs BO3MOXKHOCTb IPUOOPECTH HABBIK
CaMOCTOSITENIFHOTO PELICHHUS TEOPETUIECKOM MPOOIIEMBI, HABBIK T€HEPUPOBAHUS U OPOPMIICHHS
COOCTBEHHBIX MJI€H, HABBIK YBOXKUTEJIHOTO OTHOLIEHUS K YyXKHUM UiesM, 0(pOpMIIEHHBIM B paboTax
JIPYTUX UCCIIEI0BATENEH, HaBbIK MyOIMYHOr0 BBICTYIIJICHUS TIEpe]] ayAUTOPUEN, apryMEHTHPOBAHUS
Y OTCTauBaHUS CBOEH TOUKH 3PEHUS
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[Mepemernenue Tena mpu
[IPSIMOJTMHETHOM
[PaBHOYCKOPEHHOM JIBIDKEHUH
0e3 HagaJIbHON CKOPOCTH

IMPUBJICHCHUC BHHWMAHUA 06yqa101111/1xcs[ K [OCHHOCTHOMY AacCIICKTYy

M3y4aeMbIX Ha ypoKax sIBIIEHUH, OpraHu3aius ux paboTsl ¢ MOJy4yaeMol Ha YPOKE COI[HAIbEHO
3HaUYMMOM HH(OpMalel — MHULIMMPOBAHUE €€ 00CYXIEHHUs, BbICKAa3bIBAaHUS 00yUYaIOLUIMMUCS CBOETO
MHEHUS TI0 €€ TTOBOAY, BRIPAOOTKU CBOETO K HEMl OTHOIICHMUS;

- HCIIOJIb30BaHUE BOCTIUTATENILHBIX BOBMOKHOCTEH Cco/lepkaHus yIeOHOTO IpeIMeTa yepes
JEMOHCTPAIINIO 00yYaIOIIIMCS IPUMEPOB OTBETCTBEHHOTO, TPAXKIaHCKOTO TTOBE/ICHUSI, TIPOSBICHHUS
YEJIOBEKOJIIOOUS U I0OPOCEPACUHOCTH, Yepe3 MoJ00P COOTBETCTBYIOIMIMUX TEKCTOB JIJISl UTCHHS, 3aa4
JUTSL pEIICHUS, TPOOIEMHBIX CUTYAIUi 17151 OOCYXACHHSI B KJIacCe;




11

Jlaboparopras pabota Nel

«Hccnenosanne
PaBHOYCKOPEHHOTO
JBHOKEHHS 0€3
HavyaJabHOM
CKOPOCTH»

opranuzanys medcrTsa MOTUBUPOBAHHBIX U 3PYAUPOBAHHBIX 00yUaIOLIUXCSI HAJ KX
HEYCIEBAIOIIUMH OJHOKIACCHUKAMH, AAIOIIET0 00YyYalOIIMMCs COLMAIEHO 3HAYMMBIH OTBIT
COTPYIHUYECTBA U B3AUMHOMN TTOMOIIIY;

- MHULUMPOBAHUE U MOJIEPIKKA UCCIEA0BATEIbCKOMN EATENBHOCTH 00yJalomuXcs B paMKax
pealiM3alii UMUA UHAUBUIYAIbHBIX U TPYIIOBBIX

HCCJIEIOBATEILCKUX MPOEKTOB, YTO AACT 00Yy4arOIIUMCS BO3MOKHOCTh PUOOPECTH HABBIK
CaMOCTOSITEIILHOTO PELICHHUS TEOPETUYECKOM MPOOIIEMbI, HABBIK T€HEPUPOBAHUS U OPOPMIICHHS
COOCTBEHHBIX UICH, HABBIK YBAXXUTEILHOTO OTHOLIEHUS K Uy KUM UesiM, 0(pOopMIIEHHBIM B paboTax
JPYTUX UCCIIeA0BaTeNeH, HaBBIK MyOJIMYHOTO BBICTYIUICHUS TIepel ayJUTOPUEH, apryMEHTUPOBaHUS U
OTCTaMBaHUA CBOCH TOUKHU 3PEHUS
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Pemenne 3amaa. PK5S

opranu3zanys meQcTsa MOTUBUPOBAHHBIX U 3PYAMPOBAHHBIX 00YYAIOLINXCS HAJl HX
HEYCIEBAIOIUMHU OAHOKIACCHUKAMHU, JAIOIIEr0 00y4aroUMMCcs COLUAIbHO 3HAYUMBIH OIBIT
COTPYAHUYECTBA U B3aUMHOW ITOMOILH;

- WHUIMHMPOBAHUE U MOJJIEP’KKA UCCIIEI0BATEIbCKON AEATEIbHOCTH 00YJaIOUIMXCsl B paMKax
peam3alyuyi UMY UHAUBUAYAJIBHBIX U ITPYIIIOBBIX

UCCIIEI0BATEIbCKUX IPOEKTOB, UTO AACT 00YYarOIUMCs BO3MOXKHOCTh IPUOOPECTH HABBIK
CaMOCTOSITEIIFHOTO PELICHHUS TEOPETUIECKOM MPOOIIEMBI, HABBIK TEHEPUPOBAHUS B OPOPMIICHHS
COOCTBEHHBIX MJIeH, HABBIK YBaXKUTEJILHOTO OTHOLIEHUS K YyXKHUM UM, 0(pOpMIIEHHBIM B paboTax
JPYTUX UCCIIeA0BaTeNeH, HaBBIK MyOJIMYHOTO BBICTYIUICHHUS TIepeT ayJUTOPUEH, apryMEHTUPOBAHHS U
OTCTauBaHUs CBOEU TOUKH 3pEHUS
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I'padmkn 3aBUCHMOCTH
KHHEMATHIECKIX

MMPUBJICHCHUC BHHWMAHUA O6yanOIHHXC$I K [OCHHOCTHOMY AacCIICKTYy

13

I'paduxu 3aBUCHUMOCTH
KMHEMAaTHYCCKUX
BEJIMYHH OT BpEeMEHHI
MIPH TIPSIMOJTHHEITHOM
PaBHOYCKOPEHHOM
JIBIDKCHUH

M3y4aeMbIX Ha ypoKax sSIBIEHUH, OpraHu3aius ux paboTsl ¢ MOJy4yaeMol Ha YPOKE COIIHAIbHO
3HaUYMMOI MH(pOpMaLel — MHULIMMPOBAHUE €€ 00CYXAEHMsI, BBICKAa3bIBaHUSI 00YUYaOIIUMUCS CBOETO
MHEHUS TI0 €€ TIOBOAY, BRIPAOOTKU CBOETO K HEMl OTHOIICHMUS;

- HCIIOJIb30BaHUE BOCTIUTATENILHBIX BOBMOKHOCTEH CO/IepiKaHusl y9eOHOTO IpeMeTa uepes
JEMOHCTPAIINIO 00yYaIOIIIMCS IPUMEPOB OTBETCTBEHHOTO, TPAXKIaHCKOTO TTOBE/ICHUSI, TIPOSBICHUS
YEJIOBEKOJIIOOUS U I0OPOCEPACUHOCTH, Yepe3 Mo00P COOTBETCTBYIOIMIUX TEKCTOB JIJIsl UTCHHUSI, 3a7a4
JUTSL pEIICHU s, TPOOIEMHBIX CUTYAIUi 17151 OOCYXACHHUSI B KJIacCe;
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Pemrenue 3amau

opranuzaius medcTsa MOTUBHPOBAHHBIX U 3PYAUPOBAHHBIX O0yUAIOIINXCS HAJ UX
HEYCIEBAIOIIUMH OJHOKIACCHUKAMH, AAIOIIET0 00YyYalOIIMMCs COLMAIEHO 3HAYMMBIH OTBIT
COTPYIHUYECTBA U B3AUMHOMN TTOMOIIIY;

- HMHULUMPOBAHUE U TMOJIEPIKKA UCCIEA0BATEIbCKON EATEIBHOCTH 00yJalomuXcs B paMKax
pealiM3alii UMUA UHAUBUIYAIbHBIX U TPYIIOBBIX

HCCJIEIOBATEILCKUX MPOEKTOB, YTO AACT 00Yy4arOIIUMCs BO3MOKHOCTh MPUOOPECTH HABBIK
CaMOCTOSITENIFHOTO PELICHHUS TEOPETUYECKOM MPOOIIEMBbl, HABBIK T€HEPUPOBAHUS U OPOPMIICHHS
COOCTBEHHBIX Ui, HABBIK YBAXXUTEILHOTO OTHOLIEHUS K YUY KUM UesiM, 0(pOpMIIEHHBIM B paboTax
JPYTUX UCCIIe0BaTeNeH, HaBbIK MyOJIMYHOTO BRICTYIUICHHUS TIepe1 ayJUTOpUEH, apryMEHTUPOBaHUS U
OTCTaMBaHUS CBOCH TOUKHU 3PEHUS

15

Pemmrenne 3amauq.
CamocrosTenpHas paboTa 1mo
TeEMeE

«IIpsAMOIMHENHOE TBUKEHUE

opraHu3anys meQcTsa MOTUBUPOBAHHBIX U 3PYAMPOBAHHBIX 00YJAIOLINXCS HAJl KX
HEYCIEBAIOIUMH OJHOKIACCHUKAMHU, AAIOLIEr0 00y4aroUIMMCs COLMAIEHO 3HAYMMBbIH OMBIT
COTPYAHUYECTBA U B3aUMHOW ITOMOILH;

- WHUIMHMPOBAHUE U MOJJIEP’KKA UCCIIEI0BATEIbCKON AEATEIbHOCTH 00YJaIOUIMXCsl B paMKax
peaM3alyi UMY UHAUBUAYAJIBHBIX U IPYIIIOBBIX

UCCIIEI0BATEIbCKUX IPOEKTOB, UTO AACT 00YYarOIUMCs BO3MOXKHOCTh IPUOOPECTH HABBIK
CaMOCTOSITEIIFHOTO PELICHHUS TEOPETUIECKOM MPOOIIEMBI, HABBIK TEHEPUPOBAHUS B OPOPMIICHHS
COOCTBEHHBIX MJIeH, HABBIK YBaXKUTEJILHOTO OTHOLIEHUS K YyXKHUM UM, 0(pOpMIIEHHBIM B paboTax
JPYTUX UCCIIeA0BaTeNeH, HaBBIK MyOJIMYHOTO BBICTYIUICHHUS TIepeT ayJUTOPUEH, apryMEHTUPOBAHHS U
OTCTauBaHUs CBOEU TOUKH 3pEHUS

16

OTHOCUTEIBLHOCTD
nBroxeHus PK6

- WHULOWHUPOBAHUC U ITOAACPIKKA HCCHCI[OB&TGHBCKOﬁ JACATCIIbBHOCTHU

o0yyJaroImuxcs B paMKax peaqu3alii UMU UHIUBUIYyaIbHBIX U TPYIIOBBIX UCCIIEI0BATEIbCKUX
IIPOEKTOB, YTO JJaCT 00YYAIOIIMMCSI BO3MOXHOCTh TPUOOPECTH HABBIK CAMOCTOSTEIHHOIO PEILICHUS
TEOpEeTUYECKOi MPoOIeMbl, HABBIK TEHEPUPOBAHUS M 0(OPMIIEHHS] COOCTBEHHBIX UEH, HABBIK
YBa)XUTEJIBHOTO OTHOUIEHUS K UYKUM HeIM, 0OpMIICHHBIM B paboTax Ipyrux uccienoBaTene,
HaBBIK TyOJIMYHOTO BBICTYIUICHUS Tepel ayJUTOpUel, apryMEHTUPOBaHUS U OTCTauBaHUs CBOCH
TOYKH 3pEHHUS

17

WneprinanbHbIe CHCTEMBI
oTcyera.
IlepBbrIil 3aKkoH
Herorona PK7

MpUBJICUEHNE BHUMaHMsI 00YUYaIOMIMXCsl K IIEHHOCTHOMY acleKTy M3y4aeMbIX Ha ypoKax
ABJIEHUH, OpraHu3alns X paboThI C TOTy4yaeMOW Ha YPOKE COIMAIbHO 3HaYMMON nHpopManuei —
UHUIMMPOBaHUE e 00CYXICHHsI, BRICKa3bIBAaHHS 00YYaIOLUIMMHUCS CBOETO MHEHHS TI0 €€ MOBO/Y,
BBIPa0OTKH CBOETO K HE OTHOILIECHUS;

- HCIIOJIb30BaHUE BOCIIMTATENILHBIX BOZMOXKHOCTEH CO/IepiKaHus yueOHOTo MpeiMeTa yepes
JEMOHCTpAIMIO 00yYarOUIMMCs IPUMEPOB OTBETCTBEHHOI0, TPAX/1aHCKOTO TTOBE/ICHUS, TIPOSBICHUS
4eJI0BEKOIIO0US 1 JOOPOCEPACUHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIUX TEKCTOB [l YTEHUS, 3a/1a4
JUISL peIIeHNUs, TPOOJIEMHBIX CUTYaIUil 17151 OOCYXJAECHUSI B KJIacce;
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Bropoii 3axkon HeroTona
PK8

[IPUBJICYEHNE BHUMaHMsI 00yUYaIOIIMXCs K [IEHHOCTHOMY acleKTy U3y4aeMbIX Ha ypoKax
SIBJICHU, OpraHu3aiys ux paboThl ¢ OTy4aeMoOl Ha YpOKE COI[MATIbHO 3HAYUUMOM nHpopManuen —
VMHULIMAPOBAHHUE €€ 00CYKICHMsI, BBICKAa3bIBAaHHUS 00YYaIOLIMMHUCS CBOETO MHEHHUS TI0 €€ MOBOY,
BBIPAOOTKH CBOETO K HEl OTHOLICHHUS;

- HCIIOJI30BaHUE BOCIIMTATENILHBIX BOZMOKHOCTEH co/lepKaHusl yueOHOro peiMeTa yepes
JIEMOHCTPAIHIO 00YUYaIOIIMMCSl IPUMEPOB OTBETCTBEHHOTO, TPAYKIAHCKOTO TIOBEICHUS, IPOSBICHHS
YeJIOBEKOII00Us ¥ 100pOCEpACUHOCTH, Yepe3 MoA00p COOTBETCTBYIOLIMX TEKCTOB JJIsl YTEHHUS, 3a1a4
JUISL pEeUIeHHUs, TPOOJIEMHBIX CUTYAIUi I 00CYXIEHUS B KJIacce,

19

Tperuii 3axon Hetotona PK9

IIpUBJICYEHUE BHUMaHMsI 00yUYaIOIIMXCs K LIEHHOCTHOMY acCleKTy U3y4aeMbIX Ha ypoKax
SIBJICHUI, OpraHu3aIys uX paboThl ¢ OTy4aeMOl Ha YPOKE COIMATbHO 3HAYUMOM nHpopManuen —
MHUIMIPOBAaHUE €€ 00CYXICHHs], BBICKAa3bIBaHHS 00YYaIOLIMMUCS CBOETO MHEHUS 110 €€ MOBOY,
BbIPa0OTKH CBOET0O K HEll OTHOILIECHUS;

- HCIIOJIb30BAHNE BOCHHUTATEIbHBIX BO3MOYKHOCTEH COJEpIKAHMS
y4eOHOTO TIpeaMeTa 4Yepe3 JIEMOHCTPAIMI0  O0yYaroUIMMCS  IPUMEPOB

OTBETCTBEHHOT O, TPAKJAHCKOTO TTOBEJICHHS, TIPOSIBIICHHSI YEJTOBEKOIIOOUS M T0OpOCEpACUHOCTH, Yepes
0JI00p COOTBETCTBYIOIIUX TEKCTOB JJIsl YTCHHUSI, 3a71a4 JIJIsl PEIICHHsI, TPOOJIEMHBIX CUTYAIUN JIJIs
00CyXICHUS B KJIacce;

20

Pemrenne 3amau

opraHu3anys meQcTsa MOTUBUPOBAHHBIX U 3PYIAMPOBAHHBIX 00YJarOIIUXCs HAll UX
HEYCIEBAIOIUMH OJHOKIACCHUKAMHU, AAIOLIEr0 00y4aroUIMMCs COLMAIEHO 3HAYMMBbIH OMBIT
COTPYAHUYECTBA Y B3aHMHOW ITOMOILH;

- MHUIMMPOBAHUE U MOJJIEPIKKA UCCIIEI0BATEIbCKON AEATEIbHOCTH 00YJAIOUIMXCS B paMKax
peaM3anuy IMHA UHAUBUAYAIBHBIX U TPYNIIOBBIX

HCCIIEI0BATENbCKUX MTPOEKTOB, YTO JacT 00yYaroIUMCs BO3MOKHOCTh IPHOOPECTH HABBIK
CaMOCTOSITENILHOTO PELIEHHS TEOPETUYECKOM MPOOIIEMbI, HaBBIK TEHEPUPOBAaHUS U O(hOpMIIEHUS
COOCTBEHHBIX HJIeH, HABBIK YBaKUTEJILHOTO OTHOILIEHUS K YyXKHUM UeiM, 0pOpPMIICHHBIM B paboTax
JIPYTUX UCCIIeI0BaTeNeH, HaBbIK MyOIMYHOr0 BBICTYIIJICHUS TIEpe]] AyAUTOPUEN, apryMEHTHPOBAHUS U
OTCTauBaHUs CBOEU TOYKH 3pEHUS

21

CB000IHOE ITaJICHHUE TEII
PK10

MMPHUBJICYCHHUC BHUMAaHUSA 06yqa}0m1/1x051 K ICHHOCTHOMY aCIICKTY U3y4YaCMbIX Ha YpOKax
SIBIIEHUH, OpraHu3alus X paboOThI C IONy4aeMOW Ha YPOKE COIUANBHO 3HAYMMON nHpOopMaIuei —
HHUIIMUPOBAHHUE €€ O6cy)KJIGHI/I5[, BbICKA3bIBAHU L O6y‘—IaIOHII/IMI/IC$I CBOCTO MHCHHUS 110 €€ ITOBOAY,
BBIPA0OTKH CBOETO K HEl OTHOIIICHUS;

- WCIIOJIb30BaHUE BOCTIMTATEILHBIX BOBMOKHOCTEH CO/IepKaHus YIeOHOTO TpeIMeTa Jyepes
JEMOHCTPAIINIO O0yYaIOIIUMCS IPUMEPOB OTBETCTBEHHOTO, TPAXKIaHCKOTO TTOBEICHUSI, TIPOSBICHHUS
YEJIOBEKOIIOOUS U TOOPOCEPACUHOCTH, Yepe3 MOA00P COOTBETCTBYIOIMINUX TEKCTOB JIJISl UYTCHHS, 3a7a4
JUTSL pEIICHU S, TPOOJIEMHBIX CUTYAIUi 7151 OOCYXKICHHSI B KJIacce;
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JIBmwxeHue Tena,
OpOIICHHOTO
BEPTUKAJIBHO BBEPX.
Hesecomocts PK11

[IPUBJICYEHNE BHUMaHMsI 00yUYaIOIIMXCs K [IEHHOCTHOMY acleKTy U3y4aeMbIX Ha ypoKax
SIBJICHU, OpraHu3aiys ux paboThl ¢ OTy4aeMoOl Ha YpOKE COIMAIbHO 3HAYUUMOI HH(popMaIen —
MHULIMMPOBAaHUE €€ 00CYXICHHsI, BBICKAa3bIBAaHHS 00YYaIOLUIMMHUCS CBOEIO MHEHHUS 110 €€ MOBOY,
BBIPAOOTKH CBOETO K HEl OTHOLICHHUS;

- HCIIOJI30BaHUE BOCIIMTATENILHBIX BOZMOKHOCTEH co/lepKaHusl yueOHOro peiMeTa yepes
JIEMOHCTPAIHMIO 00YUYaIOIIMMCS IPUMEPOB OTBETCTBEHHOT'O, TPAXKJAHCKOTO IOBEICHUS, MPOSBICHUS
YeJIOBEKOII00Us U
J00pOCEPAEYHOCTH, Yepe3 MOoJA00p COOTBETCTBYIOIIMX TEKCTOB MJIs YTEHH,

3a/1a4 JJIsl pelieHus, MpOoOJIEMHBIX CUTYAITUi I OOCYKJICHHSI B KJIaCCe;

23

JlabopatopHas pabora
Ne2. U3mepeHnue
YCKOpPEHUS
CBOOOJHOTO MaJICHUS

opraHu3anys me@crsa MOTUBUPOBAHHBIX U 3PYAUPOBAHHBIX 00YJaIOIUXCs Hajl UX
HEYCIIEBAIOIIMMHU OJIHOKIACCHUKAMMU, JAlOIIEro 00y4yaromuMcs COLMAIbHO 3HAUUMBbIi OIBIT
COTPYIHUYECTBA U B3aUMHOM IIOMOILY;

- HMHULHAMPOBAHUE U MOJIEPIKKA HUCCIEA0BATENbCKON IEATEIBHOCTH 00yJalOIUXCcs B paMKax
peanu3ay UMU UHIUBUIYaJIbHBIX U TPYIIIOBBIX

UCCIIEI0BATEIbCKUX IPOEKTOB, UTO AACT 00YYarOIUMCS BO3MOXKHOCTh IPUOOPECTH HABBIK
CaMOCTOSITEIIFHOTO PEIICHHUS TEOPETUIECKOM MPOOIIEMBI, HABBIK TEHEPUPOBAHUS U OPOPMIICHHS
COOCTBEHHBIX MJIeH, HABBIK YBaXKUTEJILHOTO OTHOLIEHMS K YyXKHUM UiesM, 0(pOpMIIEHHBIM B paboTax
JPYTUX UCCIIeA0BaTeNeH, HaBBIK MyOJIMYHOTO BBICTYIUICHHUS TIepeT ayJUTOPUEH, apryMEHTUPOBAHHS U
OTCTanBaHUs CBOEH TOUKH 3PECHHUS

24

3aKOH BCEMHPHOTO
Tsarorenus PK12

IMPHUBJICYCHHUC BHUMAHUSA 06y11a101111/1xcs[ K HCHHOCTHOMY AaCIICKTY U3y4YaCMbIX Ha YpOoKax
SBIIEHUH, OpraHu3alrs X paboThI C TOTy4aeMOW Ha YPOKE COIMANBHO 3HAaYMMON nHpopMaruein —
HHUIIMMPOBAHHUC €€ O6CY)KI[GHI/I5[, BbBICKA3bIBaAHU S O6y‘IaIOHH/IMI/IC$[ CBOCTO MHCHHUS 110 €€ ITOBOAY,
BBIPA0OTKH CBOETO K HEll OTHOILICHUS;

- HCIIOJIb30BaHUE BOCTIUTATEIILHBIX BOBMOYKHOCTEH CO/IepIKaHUs YIeOHOTO TpeIMeTa Jyepes
JEMOHCTPAIINIO 00yYaIOIIIMCS PUMEPOB OTBETCTBEHHOTO, TPAXkK/IaHCKOTO TTOBEICHUSI, TIPOSBICHHS
YEJIOBEKOJIIOOUS U I0OPOCEPACUHOCTH, Yepe3 MoA00P COOTBETCTBYIOIMIUX TEKCTOB JIJIsl UTCHHUS, 3a71a4
JUTSL pEIICHUS, TPOOJIEMHBIX CUTYAIUH 7151 OOCYKJICHHS B KJ1acce;

25

Yckoperue cBOOOTHOTO
MaJIcHUs Ha 3emiie U
JIpYTUX HEOCCHBIX
tenax PK13

MpUBJICUEHNE BHUMAaHMsI 00YUYaIOMIMXCsl K IEHHOCTHOMY acleKTy U3y4aeMbIX Ha ypoKax
SBJIEHUH, OpraHu3alns X pabOThI C OJy4yaeMOW Ha YPOKE COIMAIIbHO 3HaYMMON nHpopManuei —
UHUIMMPOBaHUE ee 00CYXICHHsI, BEICKa3bIBAaHHS 00YYaIOLIMMHUCS CBOETO MHEHHS TI0 €€ MOBO/Y,
BBIPa0OTKH CBOETO K HE OTHOILIECHUS;

- HCIIOJIb30BaHUE BOCIIUTATENLHBIX BOZMOKHOCTEH co/iepykaHus yueOHOTo IpeiMeTa yepes
JEMOHCTpALIMIO 00y4YarOUIMMCs IPUMEPOB OTBETCTBEHHOIO, TPAX/1aHCKOTO NTOBE/ICHUS, TIPOSBICHUS
4eJI0BEKOIIO0US 1 JOOPOCEPACUHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIUX TEKCTOB [T YTEHUS, 3a/1a4
JUI pelIeHus, TPOOIEMHBIX CUTYaluil Ui 00CYX AE€HUs B KJ1acce;
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IIpsimonuneiiHoe u

KpPIBOJ'IIdHeﬁHOG JABUXKCHHUC.

JIBukeHue Tena no
OKPY>XHOCTH C TIOCTOSIHHOM
IO MOZIYJTIO CKOPOCTBIO.

[IPUBJICYEHNE BHUMaHMsI 00yUYaIOIIMXCs K [IEHHOCTHOMY acleKTy U3y4aeMbIX Ha ypoKax
SIBJICHU, OpraHu3aiys ux paboThl ¢ OTy4aeMoOl Ha YpOKE COI[MATIbHO 3HAYUUMOM nHpopManuen —
MHUIMIPOBAaHHUE €€ 00CYKICHMS, BBICKa3bIBaHHsI 00YyYaIOLIMMHUCS CBOEIO MHEHUS 110 €€ MTOBOY,
BBIPAOOTKH CBOETO K HEl OTHOLICHHUS;

- HCIIOJI30BaHUE BOCIIMTATENILHBIX BOZMOKHOCTEH co/lepKaHusl yueOHOro peiMeTa yepes
JIEMOHCTPAIHIO 00YUYaIOIIMMCSl IPUMEPOB OTBETCTBEHHOTO, TPAYKIAHCKOTO TIOBEICHUS, IPOSBICHUS
YeJI0BEKOII00Us ¥ 100pOCEPACUHOCTH, Yepe3 MoA00p COOTBETCTBYIOLIMX TEKCTOB JJIs YTEHUS, 3a1a4
JUISL pEeUIeHHUs, TPOOJIEMHBIX CUTYAIUi I 00CYXIEHUS B KJIacce,

27

Pemrenne 3agau PK14

opraHu3anys meQcTsa MOTUBUPOBAHHBIX U 3PYAMPOBAHHBIX 00YYAIOLINXCS HAJl KX
HEYCIEBAOIIUMHU OAHOKIACCHUKAMHU, JAIOLIEr0 00y4aroUMMCcs COLUAIBHO 3HAYUMBIH OIBIT
COTPYAHMYECTBA U B3aUMHOMW IIOMOILH;

28

I/ICKYCCTBCHHLIC CHyTHI/IKI/I
3eMin

[pUBJICYEHNE BHUMaHMsI 00yUYaIOIIMXCs K LIEHHOCTHOMY acleKTy M3y4aeMbIX Ha ypoKax
SIBIICHHIA, OpraHu3aIys uX paboThl ¢ IOIy4aeMOl Ha YPOKE COIMATbHO 3HAYUMOM HH(pOopMannen —
UHUIMAPOBAaHUE €€ 00CYXICHHsI, BRICKAa3bIBaHMS 00YYaIOLUIMMUCS CBOETO MHEHHUS 110 €€ MTOBO/Y,
BbIPa0OTKH CBOETO K HEll OTHOILIECHUS;

- HCIIOJIb30BaHUE BOCIIMTATENILHBIX BOZMOKHOCTEH co/lepkaHusl yueOHOro peiMeTa yepes
JEMOHCTpALMIO 00y4YarOLUIMMCs IPUMEPOB OTBETCTBEHHOIO, T'PAX/1aHCKOIO IIOBE/ICHUS, IIPOSBICHUS
4eJI0BEKOIIO0US M JOOPOCEPAEUHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIMX TEKCTOB [l YTEHUS, 3a/1a4
JUTSL PEeUIeHHUs, TIPOOIEMHBIX CUTYAIMi It 00CYXICHUS B KJIacce;
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Nmnynbe Tena. 3akoH
COXPaHEHHMs UMITyJIbCa

IMPHUBJICYCHHUC BHUMAHUS 06y11a101111/1xcs[ K HCHHOCTHOMY aCIICKTY U3Yy4YaCMbIX Ha YpOKax
SBIIEHUH, OpraHu3alns X paboThI C TOTy4aeMOW Ha YPOKE COIMANBHO 3HAaYMMON nHpopMaruei —
HHUIIMNPOBAHHUEC €€ O6CY)KI[CHI/I5[, BbICKA3bIBaAHU S O6y‘IaIOHH/IMI/IC$[ CBOCTO MHCHHUS 110 €€ ITOBOAY,
BBIPA0OTKH CBOETO K HEl OTHOILICHUS;

- HCIIOJIb30BaHUE BOCTIMTATENLHBIX BOBMOKHOCTEH CO/IepIKaHUs YIeOHOTO TpeIMeTa yepes
JEMOHCTPAIINIO 00yYaIOIIIMCS IPUMEPOB OTBETCTBEHHOTO, TPAXKIaHCKOTO TTOBEICHUSI, TIPOSBICHHS
YEJIOBEKOJIIOOUS M TOOPOCEPACUHOCTH, Yepe3 MoJ00p COOTBETCTBYIOIIMX TEKCTOB MJIsSi YTEHUS,
3a/1a4 JJis peuieHus:, IpoOIeMHBIX CUTYaIUi st 00CY>KIEHUS B KIlacce;

30

PeakTuBHOE NBUIKEHHE.
Pakerr1. PK15

opranu3aius medcTsa MOTUBUPOBAHHBIX M SPYAHUPOBAHHBIX 00YUAIOIINXCS HAJ UX
HEYCIEBAIOIINMHU OJIHOKIACCHUKAMH, JAIOIIEr0 00yJaromuMCcs COIIMATbHO 3HAYUMBIi ONBIT
COTpPYIHMYECTBA U B3aMMHOM NTOMOILIY,;

- HMHULHAMPOBAHUE U MOJIEPKKA HUCCIEA0BATEIbCKON IEATEIBHOCTH 00yJalouXcs B paMKax
peanu3aii UMA UHANBUIYIBHBIX U TPYIITOBBIX

HCCJIEIOBATENLCKUX MPOEKTOB, YTO JAaCT 00Y4arOIIMMCs BO3MOKHOCTh IPUOOPECTH HABBIK
CaMOCTOSITENIFHOTO PELICHHUS TEOPETUUECKOM MPOOIeMbl, HABBIK T€HEPUPOBAHUS U OPOPMIICHUS
COOCTBEHHBIX UJICH, HABBIK YBAXXUTEILHOTO OTHOLIEHUS K YUY KUM UesiM, 0(pOpMIIEHHBIM B paboTax
JIPYTHUX UCCIIEJIOBATENCH, HABBIK MyOIMYHOTO BBICTYILICHUS TIEpe]] AyAUTOPHUEH, apTyMEHTUPOBAHUS U
OTCTauBaHUs CBOEU TOYKH 3PEHUS
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Pemrenue 3amau

opranuzaius medcTsa MOTUBHPOBAHHBIX U 3PYAUPOBAHHBIX O0yUAIOIINXCS HAJ UX
HEYCIEBAIOIIUMH OJHOKIACCHUKAMH, AAIOIIET0 00YyYalOIIMMCs COLMAIEHO 3HAYMMBIH OTBIT
COTPYIHUYECTBA U B3AUMHOMN TTOMOIIIY;

- MHULUMPOBAHUE U MOJIEPIKKA UCCIEA0BATEIbCKOMN EATENBHOCTH 00yJalomuXcs B paMKax
pealiM3alii UMUA UHAUBUIYAIbHBIX U TPYIIOBBIX

HCCJIEIOBATEILCKUX MPOEKTOB, YTO JACT 00Y4arOIIUMCS BO3MOKHOCTh IPUOOPECTH HABBIK
CaMOCTOSITEIILHOTO PELICHHUS TEOPETUYECKOM MPOOIIEMbI, HABBIK T€HEPUPOBAHUS U OPOPMIICHHS
COOCTBEHHBIX U/ICH, HABBIK YBAXXUTEILHOTO OTHOLIEHUS K YUY KUM UesiM, 0(pOpMIIEHHBIM B paboTax
JPYTUX UCCIIe0BaTeNeH, HaBbIK MyOJIMYHOTO BRICTYIUICHHUS TIepel ayJUTOpUEH, apryMEHTUPOBaHUS U
OTCTaMBaHUA CBOCH TOUKHU 3PEHUS

32

BrIBoJ 3aK0HA cOXpaHEHUs
MEXaHUYECKOH 3HEPruMu.

[IpUBJICYEHNE BHUMaHMsI 00yUYalOIIUXCs K LIEGHHOCTHOMY acleKTy U3y4aeMbIX Ha ypoKax
SIBIICHHIA, OpraHu3aIys uX paboThl ¢ IOIy4aeMol Ha YPOKE COIMATbHO 3HAYUMOU H(pOopManuen —
UHULMAPOBAaHUE €€ 00CYXICHHsI, BEICKAa3bIBaHHS 00YYaIOLUIMMUCS CBOETO MHEHUS TI0 €€ MOBO/Y,
BbIPa0OTKH CBOET0O K HEl OTHOILIEHUS;

- HCIIOJIb30BaHUE BOCIIMTATENILHBIX BO3MOXKHOCTEH COIep)KaHUs y4eOHOr o peiMeTa uepes
JEMOHCTpALMIO 00y4YarOLUIMMCS IPUMEPOB OTBETCTBEHHOIO, TPAK/IaHCKOI'O IIOBE/ICHUS, TIPOSIBICHUS
4eJI0BEKOIIO0US M JOOPOCEPAEUHOCTH, Yepe3 MOoA00p COOTBETCTBYIOIIMX TEKCTOB Ul UYTEHUS,
3a1a4 JUTsl pelIeHuUs], TPOOIEMHBIX CUTYallui JIIsl OOCYKIIEHHS B KIIacce;

33

Pemenne 3aJ1a4 110 T€MC

OCHOBBI
IMHAMUK
u PK16

opranusanus medcrTsa MOTUBUPOBAHHBIX U 3PYAUPOBAHHBIX O0yUAIOIINXCS HAJ UX
HEYCIEBAIOIUMHU OJHOKIACCHUKAMHU, JAIOLIEr0 00y4aroUIMMCs COLMAIbHO 3HAYMMBIH OMBIT
COTPYAHUYECTBA Y B3aHMHOW ITOMOILY;

- WHUIMHMPOBAHUE U MOJIEPIKKA UCCIIEI0BATEIbCKON AEATEIbHOCTH 00yUarOIUXCsl B PAMKax
peanu3aluyi UMU UHIUBULYAIBHBIX U IPYIIIIOBBIX

HCCIIEI0BATENbCKUX MTPOEKTOB, YTO JacT 00yYaroIUMCs BO3MOKHOCTb IPHOOPECTH HABBIK
CaMOCTOSITENILHOTO PELICHHS] TEOPETUYECKOM MPOOIIEMbI, HABBIK T€HEPUPOBAHUS U OPOPMIICHHUS
COOCTBEHHBIX MJIeH, HABBIK YBaKUTEJILHOTO OTHOIIEHUS K UyKHUM UAEIM, 0POPMIICHHBIM B paboTax
JIpYTHX UCCIIe[IoBaTeNel, HaBbIK MyOJIMYHOTO BBICTYIIJICHUS TIepe]] AyAUTOPHUEH, apryMEHTHPOBAHUS U
OTCTauBaHUs CBOEU TOUKH 3pEHUS
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Konrponbnas pabora Ne2
0 TeMe 3aKOHBI
B3aUMOJCHCTBUS U
JBYKCHUS TEI

- YCTaQHOBJICHHE JJOBEPUTEIHHBIX OTHOICHUH MEX/y IeJarorniecKuM pabOTHUKOM H €ro
00y4aromuMHCs, CIOCOOCTBYIONINX NO3UTUBHOMY BOCIIPUSTHIO OOYYaIOIIMMUCS TPeOOBaHUH U IPOCHO
IeJTarOTHYECKOro pabOTHHKA, IPUBIICYCHUIO NX BHUMAHH K 00CYy)XKIaeMoi Ha ypoke HH(POPMAIUH,
AKTUBU3AIMH UX [TO3HABATEIBHOMN NESATEIbHOCTH;

- noOyXJeHne 00yJaronxcs coONI0aTh Ha YPOKe OOLIETTPUHATHIE HOPMBI TOBEACHUS,
npaBuja OOLIEHUS CO CTApUIUMU (TI€IarOTHYECKUMHU paboTHHUKAMH)

U CBEpPCTHHKaMU (OOydaromuMucs), MPUHIMIBI y4eOHOH JMCIMIUIMHBI W CaMOOPTraHU3allNY;

- NpUBJICUYCHIE BHUMAHHS 00yYarOMUXCsl K HEHHOCTHOMY acleKTy U3Y4aeMbIX Ha yPOKax
SIBJICHU, OPraHU3aIisl UX PabOTHI ¢ OIy4aeMOl Ha yPOKE COIMAIbHO 3HAYNMMON HH(pOPMAITEeH —
MHHUIMMPOBAHHUE €€ 00CYKICHHS, BEICKa3bIBaHHS 00YYAIOLIMMHCS CBOETO MHEHHUS IO €€ MOBOTY,
BBIPAOOTKHU CBOETO K HEH OTHOIICHHS;

Mexanuueckne KoJjie0aHus ¥ BOJIHbI

[Sal =

35

KoiebareapHoe OBUKEHUE.
CBoOoaHbIe KoIeOaHus

MPUBJICYCHUE BHUMAHUSI 00yUYaIOIMMUXCA K ICHHOCTHOMY aCleKTy U3y4aeMbIX Ha yPOKax
SBIICHUH, OpraHu3alys X paboThI C TOTy4aeMO Ha yPOKE COIMANIbHO 3HAaYMMON nHbopMauein —
WHULIMUPOBAHUE €€ 00CYKICHHS, BRICKA3bIBAHUS O0YUAIOIIMMHUCS CBOETO MHEHHUSI 110 €€ TTOBOY,
BBIPA0OTKH CBOETO K HEll OTHOILICHUS;

- WCIIOJIb30BAHUE BOCIHUTATEIIBHBIX BO3MOXKHOCTEH COACpPMKAHUS

y4eOHOro0 NpeIMeTa Yepe3 AEMOHCTPALNI0 00yYaroIUMCs IPUMEPOB OTBETCTBEHHOI'0, IPakKAaHCKOTO
MOBEJICHUS, TIPOSIBIIEHUS YEIIOBEKOIIOOUS U 100pOCepeUHOCTH, Yepe3 o00p COOTBETCTBYIOLINX
TEKCTOB JJIsl YT€HUS, 3aJ]1a4 JJIs pelIeHus], MPOOJEMHBIX CUTYalUi sl 00CY X AEHUS B KJIacce;
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BennunHel,
XapaKkTepu3
VIOIIHE
KoJyiedaTenn
HOE
JIBIDKEHHE

IMPHUBJICYCHHUC BHUMAHUSA 06y11a101111/1xcs[ K HCHHOCTHOMY aCIICKTY U3y4aCMbIX Ha YpOKax
SBIIEHUH, OpraHu3alns UX paboThI C TOTy4aeMOW Ha YPOKE COIMANBbHO 3HAaYMMON nHpopMaruei —
HHUIIMMPOBAHHUC €€ O6CY)KI[GHI/I5[, BbBICKA3bIBaAHU S O6y‘IaIOHH/IMI/IC${ CBOCTO MHCHHUA 11O €€ ITOBOAY,
BBIPA0OTKH CBOETO K HEll OTHOILICHUS;

- HCIIOJIb30BaHUE BOCTIMTATENILHBIX BOBMOKHOCTEH Cco/lepkaHus yIeOHOTO IpeiMeTa yepes
JEMOHCTPAIINIO 00yYaIOIIMCS IPUMEPOB OTBETCTBEHHOTO, TPAXKIaHCKOTO TTOBE/ICHUSI, TIPOSBICHHS
YEJIOBEKOIIOOUS U TOOPOCEPACUHOCTH, Yepe3 MOA00P COOTBETCTBYIOIINUX TEKCTOB JIJISl YTCHHSI, 3a71a4
JUTSL pEIICHUsI, TPOOIEMHBIX CUTYAIUi 7151 OOCYXJACHHUSI B KJIacCe;
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I'apmoHndeckue kKonebaHus
PK17

MpUBJICYEHNE BHUMAHUSI 00Y4arOIIUXCS K IEHHOCTHOMY aclleKTy M3y4aeMbIX Ha ypoKax
SIBJICHU, OpraHu3aiys ux paboThl ¢ HOJy4aeMoi Ha YpOKe COIMAIbHO 3HAYMMOM nH(popManmen —
MHUIMHPOBaHUE ee 00CyKIeHUs, BBICKa3bIBaHHSI 00YJarOIIMMHUCS CBOETO MHEHMSI 110 €€ ITOBOY,
BBIPAOOTKH CBOETO K HEH OTHOLICHHUS;

- HCIOJIb30BaHHE BOCIUTATEIbHBIX BO3MOXKHOCTEHN CoJiepKaHusl y4eOHOT0 IpeaMeTa yepes
JIEMOHCTPAIHMIO 00YyUYaIOIIMMCSl IPUMEPOB OTBETCTBEHHOTO, TPAYKIAHCKOTO TIOBEICHUS, IPOSBICHUS
YeJI0BEKOII00Us ¥ 100pOCEPAECUHOCTH, Yepe3 MoA00p COOTBETCTBYIOLIMX TEKCTOB ISl YTEHHUS, 33134
JUISL pelIeHus, MPoOJIEMHBIX CUTYaIMil Ui 00CYXIeHUs B KJ1acce,




38 Jlabopar WHHUIMMPOBAHUE U MOAJIEPHKKA UCCIEI0BATENBCKOM IEATEIIBHOCTH 00Y4alOIUXCsl B paMKax
opHai peanu3al UMU WHUBHUYaTbHBIX U TPYIIOBBIX HCCICI0BATEIbCKUX MPOCKTOB, UYTO JIaCT
pNz?Ta 00y4aroImuMcsi BO3MOXKHOCTb IPUOOPECTH HABBIK CAMOCTOSITEILHOIO PEIIEHUS TEOPETHUECKOM
WccrnenoBanme po0JIeMbl, HaBBIK TEHEPUPOBAHUS U O(DOPMIICHHUS COOCTBEHHBIX MJICH, HABBIK YBAXHUTEIHHOTO
3aBHCHMOCTH IIEPHOJA OTHOILEHMS K UyXKHM UAeIM, 0pOPMIICHHBIM B pa00Tax APyrux UcciaenoBaresaei, HaBblK MyOJInYHOro
EO‘;ELC;;HT;IP“[C;;S:}?::;X BBICTYIUICHHUS IIepe]] ayIUTOPUEHN, ApTyMEHTUPOBAHMS U OTCTAUBAHMS CBOECH TOYKH 3PECHUS
MasATHHKA OT JJIUHBI
HUTH.
39 3aTyxarouye KoneGaHus. NpPUBJIEYEHUE BHUMAHMS OOy4yaroIMXCsi K IIEHHOCTHOMY AacCHEKTy
Brinyx1eHHbBIE
KOJICOaHHS. U3y4aeMbIX Ha YPOKax SIBICHUN, OpraHu3aius uX padoThl ¢ MOIy4aeMOi Ha YPOKE COIUATBHO
3HAYMMOI HH(popMalel — THULIMMPOBAHHE €€ 00CYKIeHUs, BBICKAa3bIBAaHHsI 00YyUaIOLIMMHUCS CBOETO
MHEHHS 110 €€ TMOBOJTY, BRIPAOOTKH CBOETO K HEl OTHOIICHUS;
- HCIIOJIb30BaHUE BOCIIMTATENILHBIX BOZMOKHOCTEH coziepkaHusl yueOHOro peiMeTa yepes
JEMOHCTpALMIO 00yYarOLUMMCS IPUMEPOB OTBETCTBEHHOIO, TPA/1aHCKOIO IIOBE/ICHUS, TIPOSIBICHUS
4eJI0BEKOIIO0US M JOOPOCEPAEUHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIMX TEKCTOB [l YTEHUS, 3a/1a4
JUTSL PEeUIeHHUs, TIPOOIEMHBIX CUTYAIUH It 00CYXICHUS B KJIacce;
40 Pesonanc. [pUBJICYEHNE BHUMaHMsI 0OYyUYaIOIIMXCs K LIEHHOCTHOMY acCleKTy U3y4aeMbIX Ha ypoKax
SIBJICHHIA, OpraHu3aIys uX paboThl ¢ IOTy4aeMOl Ha YPOKE COIMATLHO 3HAYUMOU nH(pOopMauen —
UHUIMAPOBAaHUE €€ 00CYKICHHsI, BRICKa3bIBaHHS 00YJaIOLIMMHUCS CBOETO MHEHUS TI0 €€ MOBO/Y,
BBIPa0OTKH CBOETO K HEH OTHOIIEHHUS;
- HCIIOJIb30BaHUE BOCIIMTATENLHBIX BOZMOKHOCTEH co/iepkaHus yueOHOTo peiMeTa yepes
JEMOHCTpAIMIO 00y4YarOUIMMCS IPUMEPOB OTBETCTBEHHOI0, TPA/1aHCKOTO TIOBE/IEHUS, TIPOSIBICHUS
4eJI0BEKOIIO0US M JOOPOCEPAEUHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIUX TEKCTOB JUIS YTEHUS, 3a/1a4
JUISI peIIeHHUs, TPOOJIEMHBIX CUTYAIU 17151 OOCYXAEHUSI B KJIacce;
41 Pacnpocrpanenne MpUBJICYEHNE BHUMAHUSI 00Y4arOIIMXCs K IEHHOCTHOMY acleKTy U3y4aeMbIX Ha ypoKax
xoneGanuii B cpene. BoMHbL | gppepyii opranmsarms nx paboTE ¢ IIOTYYacMOM Ha YPOKE COLMAIBHO 3HAYNMON HH(pOpMAIHeit —
MHUIMHPOBaHUE ee 00CyKIeHUs, BBICKa3bIBaHUsI 00YJarOIIMMHUCS CBOETO MHEHMSI 110 €€ ITOBOY,
BBIPAOOTKH CBOETO K HEH OTHOLICHHUS;
- HCIOJIb30BaHHE BOCIUTATEIbHBIX BO3MOXHOCTEN COJIepKaHusl yueOHOro mpeiMeTa yepes
JIEMOHCTPAIIMIO 00YUYaIOIIMMCSl IPUMEPOB OTBETCTBEHHOTO, TPAYKIAHCKOT'O MIOBEICHUS, TPOSBICHUS
YEJIOBEKOIIOOUS U TOOPOCEPACUHOCTH, Yepe3 MO00P COOTBETCTBYIOIMNUX TEKCTOB JJISl UTCHHSI, 3a71a4
JUISL pelIeHus, MPOOIEMHBIX CUTYaIUi U1 00CYXAeHUs B KJ1acce;
42 Hmmna BosHer. CkopocTh MpUBJICUEHNE BHUMaHMsI 00YyUYaIOIIMXCs K [IEHHOCTHOMY acleKTy M3y4aeMbIX Ha ypoKax

pacrmpoct
paHeHus

BOJIH.

SBJIEHUH, OpraHu3alns X paboThl ¢ IOTy4yaeMOW Ha YPOKE COLMAIbHO 3HaYMMON nHpopManuei —
UHHUIMAPOBaHUE e 00CYKICHHsI, BEICKa3bIBaHUSI OOYYAIOUIMMHUCSA CBOETO MHEHHS IO €€ IOBOIY,
BBIPa0OTKH

CBOET0 K HEX OTHOIIICHUS,




- HUCIOJIb30BaHHE BOCIUTATEIbHBIX BO3MOXHOCTEH Co/iepKaHusl yueOHOro mpeaMeTa uepes
JEMOHCTPAINIO 00yYaIOIIIMCS IPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO TIOBEICHUSI, TIPOSBICHHS
YeJIOBEKOIIOOUS U JOOPOCEPICUHOCTH, Yepe3 MoJ00p COOTBETCTBYIOIIMX TEKCTOB JIJIsl UTEHUS, 3a7a4
JUTSL PETICHUSI, TPOOJIEMHBIX CUTYAIUH 711 OOCYXICHHSI B KJIacCe;
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Pemrenne 3agau

BKJIIOYEHHUE B YPOK UTPOBBIX MPOLEIYP, KOTOPbIE TOMOTAaIOT MOAAEPKATh MOTHBAIUIO
00y4aromuXxcs K MOJIYyYSHUIO 3HaHUH, HaJa)KUBAHUIO TIO3UTUBHBIX MEXIJIMYHOCTHBIX OTHOILLICHUH B
KJIacce, IOMOTaloT YCTAaHOBJICHUIO JOOPOKENIaTeIbHOM aTMOC(EPhI BO BpeMs YPOKa;

- opraHu3anus medcTBa MOTUBUPOBAHHBIX U 3PYIUPOBAHHBIX 00YUYaAIOIIUXCSI HAJl UX
HEYCHEBAIOIINMH OJTHOKJIACCHUKAMH, JIAIOIIETO 00YUYaIOIIMMCS COLIMAIbHO 3HAUUMBIN OTIBIT
COTPYJIHUYECTBA U B3aUMHOMN TTOMOIIIY;

44

Hcrounnky 3ByKa. 3ByKOBBIE

Kxonebanus. PK18

MIPUBJICYCHUEC BHUMAHHS O0YJIArOIIUXCS K IEHHOCTHOMY acIeKTy U3y4aeMbIX Ha ypoKax
SBIICHUH, OpraHu3alvs X paboThI C TOTy4aeMOU Ha YPOKE COIMAIbHO 3HAaYMMON nHpopManuei —
WHULIMUPOBAHUE €€ 00CYKICHHS, BRICKA3bIBAaHUSI O0yUYaIOIIMMHUCS CBOETO MHEHHUSI 110 €€ TTOBOY,
BBIPA0OTKH CBOETO K HE OTHOILICHUS;

- HCIIOJIb30BaHUE BOCTIUTATEIILHBIX BOZMOKHOCTEH CO/IepKaHusl yIeOHOTO IpeiMeTa yepes
JEMOHCTPAIINIO 00yYarOUIMMCS IPUMEPOB OTBETCTBEHHOT0, TPAXKIaHCKOTO TTOBEICHUS, TIPOSBICHUS
YeJI0BEKOII00US ¥ I0OpOCepACYHOCTH, Yepe3 o00p COOTBETCTBYIOUINX TEKCTOB JJIsl YTCHHUS, 33124
JUTSL pEIICHUs, TPOOIEMHBIX CUTYAIUl 17151 0OCYXACHUSI B KJIacce;
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BericoTa, TeMOp 1 TPOMKOCTB

3ByKa

MPHUBJICYCHHUC BHUMAHUS 06y11a}01111/1xcsl K HCHHOCTHOMY AaCIICKTY U3y4YadCMbIX Ha YPOKax
SBIIEHUH, OpraHu3alns X paboThI C TIOTy4aeMOii Ha yPOKE COIMATBHO 3HAYMMON HHpOpMaIuen —
HHUIIMMPOBAHHUC €€ O6CY)KI[CHI/I5[, BbICKA3bIBaAHU S O6y‘IaIOHH/IMI/IC$[ CBOCTO MHCHHUS 110 €€ ITOBOAY,
BBIPA0OTKH CBOETO K HEll OTHOILICHUS;

- HCIIOJIb30BaHUE BOCTIUTATEIILHBIX BOBMOKHOCTEH Cco/IepkaHus yIeOHOTO IpeiMeTa yepes
JEMOHCTPAIINIO 00yYaIOUTUMCS IPUMEPOB OTBETCTBEHHOTO, TPAXkKIaHCKOTO TTOBEICHUSI, TIPOSBICHHS
YEJIOBEKOIIOOUS U I0OPOCEPACUHOCTH, Yepe3 Mo00P COOTBETCTBYIOIMIUX TEKCTOB JIJISl UTCHHUSI, 3a7a4
JUTSL pEIICHUs, TPOOIEMHBIX CUTYAIUil 17151 0OCYXACHHUSI B KJIacCe;
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Pacnpocrpanenue 3Byka.

3BYKOBBI
€ BOJIHBI
PK19

MMPHUBJICYCHHUC BHUMAaHUSA 06yqa}0m1/1x051 K ICHHOCTHOMY ACIICKTY U3y4YaCMbIX Ha YpOKax
SBIIEHUH, OpraHu3alus X paboOThI C TOTy4aeMOW Ha YPOKE COIUAIBHO 3HAYMMON HHpOopMaIuei —
HHUIIMUPOBAHHUE €€ O6cy)KJIGHI/I5[, BbICKA3bIBAHU L O6y‘—IaIOHII/IMI/IC$I CBOCTO MHCHUS IO €€ ITOBOAY,
BBIPA0OTKH CBOETO K HEl OTHOIIICHUS;

- WCIIOJIb30BaHUE BOCTIMTATEIILHBIX BOBMOKHOCTEH CO/IepKaHMsl YIeOHOTO IpeIMeTa dyepes
JEMOHCTPAINIO 00yYaIOIIUMCS IPUMEPOB OTBETCTBEHHOTO, TPAXKIaHCKOTO TTOBEICHUSI, TIPOSBICHHUS
YEJIOBEKOJIIOOUS U T0OPOCEPACUHOCTH, Yepe3 MOA00P COOTBETCTBYIOIMIMX TEKCTOB JIJIsl UTCHHS, 3a7a4
JUTSL pEIICHUS, TPOOIEMHBIX CUTYAIUi 17151 OOCYXACHHSI B KJIacCe;
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OtpakeHue 3ByKa.
3BYKOBOM pe30HAHC.

[IPUBJICYEHNE BHUMaHMsI 00yUYaIOIIMXCs K [IEHHOCTHOMY acleKTy U3y4aeMbIX Ha ypoKax
SIBJICHU, OpraHu3aiys ux paboThl ¢ OJIy4aeMOi Ha YPOKE COIMAIbHO 3HAYMMOM nH(popMarren —
MHULIMMPOBAaHUE €€ 00CYXICHHsI, BBICKAa3bIBAaHHS 00YYaIOLUIMMHUCS CBOEIO MHEHHUS 110 €€ MOBOY,
BBIPAOOTKH CBOETO K HEl OTHOLICHHUS;

- HCIIOJI30BaHUE BOCIIMTATENILHBIX BOZMOKHOCTEH co/lepKaHusl yueOHOro peiMeTa yepes
JEMOHCTpPALMIO 00yYarOLUIMMCS IPUMEPOB OTBETCTBEHHOIO, TPAXK1aHCKOIO IIOBEICHUS, TIPOSIBICHUS
YeJIOBEKOII00Us ¥ 100pOCEpACUHOCTH, Yepe3 MoA00p COOTBETCTBYIOLIMX TEKCTOB JJIsl YTEHHUS, 3a1a4
JUIsL pelIeHus], MPOOIEMHBIX CUTYaIMi U1 00CYXIEHUs B KJIacce,
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Pemenue 3agau

BKJIFOYEHUE B YPOK UTPOBBIX MPOLELYP, KOTOPHIE IOMOTAIOT MOAAEPKATh MOTHBALIUIO
00y4aromuxcs K NOJIyYeHUIO 3HaHUH, HaJla)KUBAHUIO TIO3UTUBHBIX MEXJIMYHOCTHBIX OTHOILLIEHUH B
KJIacce, MOMOTaloT YCTaHOBIECHUIO J0OpoKenaTesIbHON aTMochepsl BO BpeMs ypOKa;

- opraHu3zanys medcTBa MOTUBUPOBAHHBIX U 3PYJUPOBAHHBIX 00YJAIOMMXCs HAll MX
HEYCIEBAIOIIUMHU OJIHOKIACCHUKAMH, JAIOIIETr0 00YJYaroIMMCs COIUAIBHO 3HAYUMBbIHN OIIBIT
COTPYJIHUYECTBA U B3aUMHOM IIOMOILIY;
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KoHnTponbnas pabota 2 o
TEME
MexaHn4yeckne
KoJIeOaHus 1
BOJIHBI. 3BYK

- YCTaHOBJICHHUC JOBCPUTCIbHBIX OTHOIIICHUH MCKAY NeJarornieCKuM pa6OTHI/IKOM Hu €ro

00y4aromuMucs, CIOCOOCTBYIONINX NO3UTUBHOMY BOCTIPUSITHIO OOYYaIOIIMMUCS TPEOOBAaHUI U IPOCHO

MeIarOrMYECKOr0 pabOTHHKA, TPUBIICUCHUIO MX BHUMAaHUS K 00CY)XJaeMOi Ha ypoke HH(POPMALIUH,
AKTHUBHU3allnu Ux IO3HABaTEIbHOU ACATCIIbHOCTH,
- nodyxaeHue  oOydarommxcs  coOnrolaTh  Ha  YpOKe

OOIIENPUHSATEIE HOPMBI ITOBEICHUS, TpaBWia OOIIEHWS CO CTapIIMMU (IIe1arorHIeCKUMH
pabOTHUKAMHU )
U CBEpCTHUKaMM (OOYydYarOIIMMHCS), TPUHLUNBI y4eOHOW JAUCIMIUIMHBI M CaMOOpPraHHU3allly;

3J’IeKTp0MaFHI/ITHOC moJie

[S21 )
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MarsHuTHoe 1oJie u ero
rpadudeckoe n3o0paxeHue.

IMPHUBJICYCHHUC BHUMAHUS 06y11a101111/1xcs[ K HCHHOCTHOMY aCIICKTY U3y4YaCMbIX Ha YpOKax
SBIIEHUH, OpraHu3alns X paboThI C TOTy4aeMOW Ha YPOKE COIMANBHO 3HAaYMMON nHpopMaruei —
HHUIIMMPOBAHHUE €€ O6cy)KJIGHI/I5[, BbICKA3bIBAHU L O6y‘—IaIOH_[I/IMI/IC${ CBOCTO MHCHHUA I10 €€ ITOBOAY,
BBIPA0OTKH CBOETO K HEl OTHOIIICHUS;

- WCIIOJIb30BaHUE BOCTIMTATEIILHBIX BOBMOKHOCTEH CO/IepKaHMsl YIeOHOTO IpeIMeTa dyepes
JEMOHCTPAINIO 00yYaIOIIUMCS IPUMEPOB OTBETCTBEHHOTO, TPAXKIaHCKOTO TTOBEICHUSI, TIPOSBICHHUS
YEJIOBEKOIIOOUS U TOOPOCEPACUHOCTH, Yepe3 Mo00P COOTBETCTBYIOIINUX TEKCTOB JIJISl YTCHHS, 3a71a4
JUTSL pEIICHUs, TPOOIEMHBIX CUTYAIUi 17151 OOCYXACHHSI B KJIacCe;




o1

HanpaBneHI/Ie TOKa U
HarpaBJICHUC JINHUH €T0
MarHuTHOTI'O I10JIA.

IIPUBJICYEHNE BHUMaHMsI 00y4YaIOIIMXCs K LIEHHOCTHOMY acCleKTy U3y4aeMbIX Ha ypoKax
SIBJICHU, OpraHu3aiys ux paboThl ¢ OTy4aeMoOl Ha YpOKE COI[MATIbHO 3HAYUUMOM nHpopManuen —
MHULIMMPOBAaHUE €€ 00CYXICHHsI, BBICKAa3bIBAaHHS 00YYaIOLUIMMHUCS CBOEIO MHEHHUS 110 €€ MOBOY,
BBIPAOOTKH CBOETO K HEl OTHOLICHHUS;

- HCIIOJIb30BaHUE BOCIMTATENILHBIX BOZMOXKHOCTEH COAep KaHUs y4eOHOro IIpeaMeTa uepes
JIEMOHCTPAIHIO 00YUYaIOIIMMCSl IPUMEPOB OTBETCTBEHHOTO, TPAYKIAHCKOTO TIOBEICHUS, IPOSBICHUS
YeJIOBEKOII00Us ¥ 100pOCEpACUHOCTH, Yepe3 MoA00p COOTBETCTBYIOLIMX TEKCTOB JJIsl YTEHHUS, 3a1a4
JUISL peUIeHus1, TPOOIEMHBIX CUTYyaIUi U1t 00CYKACHUS B Kiacce;
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OO6HapyXkeHHEe MarHUTHOTO
IOJISI IO €TO JEUCTBHIO Ha
3JIEKTPUYECKUH TOK.
IIpasuno neoit pyku.PK19

MMPHUBJICYCHHUC BHUMAHUS 06yT-IaIOH_II/IXCSI K HCHHOCTHOMY ACIICKTY U3Yy4aCMbIX Ha YPOKax
SIBICHUH, OPraHu3alus X paOdOThI C TIOJy4aeMOW Ha YPOKE COIMAIBHO 3HAYMMON HH(pOpMaLuen —
HHUIIMUPOBAHHUC €€ 06CY)KII€HI/I5I, BBICKA3bIBAHUA O6y‘IaIOH_II/IMI/IC$I CBOCTO MHCHUS 110 €€ [TOBOAY,
BBIPAOOTKH CBOETO K HEH OTHOILICHUS;

- HCIIOJIb30BaHUE BOCIIMTATEIILHBIX BOBMOKHOCTEH CO/IEpIKaHus yUeOHOT0 peiMeTa yepes
JIEMOHCTPAIIMIO 00YYAIOIIMMCSI IPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO IOBEICHUS, MPOSBICHHS
YEJIOBEKOJIIOOMS U
JIOOPOCEPICYHOCTH, Yepe3 MHOJ00p COOTBETCTBYIONIUX TEKCTOB JUIS YTCHHS,

3aJiad 1JIs1 pCIICHMA, HpO6J’I6MHLIX CI/ITyaHI/Iﬁ JJIA O6CY)K,Z[€HI/I$I B KJI4aCCC,

53

I/IHZ[YKLII/IX MAarHuTHOI'O IIOJIA.

MPUBJICUCHUE BHUMaHKsI 00YyUYAIOMIMXCS K [IGHHOCTHOMY aCIeKTy M3y4aeMbIX Ha YpOKax
SIBJICHHI, OpraHu3aIys uX paboThl ¢ TIOJIy4aeMOl Ha YPOKE COI[MAIbHO 3HAYMMOM HH(pOpMaIuen —
HHUIIMUPOBAHHUC €€ O6Cy)KIIeHI/I$I, BbICKA3bIBaHU S O6yT-IaIOHII/IMI/IC$I CBOCTO MHCHHUS 110 €€ ITOBOAY,
BBIPA0OTKH CBOETO K HEll OTHOILICHUS;

- HCIIOJIb30BaHUE BOCIIMTATENILHBIX BOBMOKHOCTEH CO/IepKaHus YIeOHOTO TpeIMeTa yepes
JEMOHCTPAIINIO 00yYaIOIIIMCS PUMEPOB OTBETCTBEHHOTO, TPAXKIaHCKOTO TTOBE/ICHUSI, TIPOSBICHHS
YEJIOBEKOIIOOUS U I0OPOCEPACUHOCTH, Yepe3 Mo00P COOTBETCTBYIOIMIUX TEKCTOB JIJISl UTCHHUSI, 3a7a4
JUISI pENIeHHUs, TPOOJIIEMHBIX CUTYaIUil 17151 OOCYKICHHsI B KJIacCe;

54

MaruuTHBIH ITOTOK.

MpUBJICYEHNE BHUMaHHs 00yUYaIONIMXCs K IEHHOCTHOMY acleKTy U3y4aeMbIX Ha ypoKax
ABJIEHUH, OpraHu3alys X padoThl ¢ OJy4yaeMOW Ha YPOKE COIMAIIbHO 3HaYMMON HHpopManuei —
UHUIMAPOBAaHUE €€ 00CYXICHHsI, BEICKa3bIBAaHUS 00YJaIOLIMMHCS CBOETO MHEHHUS TI0 €€ MOBOY,
BBIPa0OTKH CBOETO K HEl OTHOILIECHUS;

- HCIIOJIb30BaHUE BOCIIUTATENLHBIX BOZMOKHOCTEH co/iepykaHus yueOHOTo IpeiMeTa yepes
JEMOHCTpALIMIO 00yYarOUIMMCs IPUMEPOB OTBETCTBEHHOI0, TPA/1aHCKOTO TTOBE/ICHUS, TIPOSBICHUS
4eJI0BEKOIIO0US 1 TOOPOCEPACUHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIUX TEKCTOB [T YTEHUS, 3a/1a4
JUISI peIIeHUs, TPOOJIEMHBIX CUTYaIUil 17151 0OCYXASHHsI B KJIacCe;
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Pemenue 3amau
PK20

BKJIIOYEHUE B YPOK UTPOBBIX MPOLEAYP, KOTOPbIE TOMOTAIOT MOAAEPKATh MOTHBAIUIO
00yJaronuXxcs K MOJYyYEHUIO 3HAHUH, HATAKUBAHUIO TTO3UTUBHBIX MEXIIMYHOCTHBIX OTHOIIIEHUH B
KJIacce, TOMOTAl0T YCTAaHOBIEHUIO JOOpOKeNnaTeIbHON aTMochepsl BO BpeMs ypOKa;

- opraHu3anus medcTBa MOTUBUPOBAHHBIX U 3PYIUPOBAHHBIX 00YUYaAIOIIUXCSI HAl UX
HEYCIEBAIIIUMHU OTHOKIACCHUKAMH, JAIOIIET0 00YJIAIOIIIMMCS COITUAIBHO 3HAYNMBIN OIIBIT
COTPYJIHUYECTBA U B3aUMHOM TIOMOIIIY;
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SIBieHue AIeKTPOMarHuTHOM
WHAYKIUH.

[IPUBJICYEHNE BHUMaHMsI 00yUYaIOIIMXCs K [IEHHOCTHOMY acleKTy U3y4aeMbIX Ha ypoKax
SIBJICHUI, OpraHu3aiys ux paboThl ¢ MOJIy4aeMol Ha YpPOKE COLMAIbHO 3HAUUMON MH(popManuei —
VMHUIMIPOBAHHUE €€ 00CYKIECHUs,

BBICKA3bIBaHUSI OOYYaIOIIMMMCA CBOETO MHEHUsS 110 €€ IOBOJY, BbIpaOOTKH

CBOETO K HEW OTHOIICHHUS;

- HCIOJH30BaHHE BOCHHUTATEIbHBIX BOSMOYKHOCTEH COJIEpKAaHU yueOHOTO IIpeIMeTa uepes
JIEMOHCTPAIHIO 00YyUYaIOIIMMCSl IPUMEPOB OTBETCTBEHHOTO, TPAYKIAHCKOTO TIOBEICHUS, IPOSBICHUS
YEJI0BEKOIIO0US M JOOPOCEPIeUHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIUX TEKCTOB ISl YTSHUS, 3a7a4
JUISL pEeUIeHHUs, TPOOIEMHBIX CUTYAIUi I 00CYXIEHUS B KJIacce;
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JlabopatopHas pabora 4
N3yuenue sBneHust
3JIEKTPOMAarHUTHOM
WHTYKIUH..

MHULMMPOBAHUE U MTOAJIEP/KKA UCCIIEI0BATENBCKON AESITEIbHOCTH 00YyUYaOIIUXCsl B paMKax
peaM3alyi UMU UHAUBHUYAJIBHBIX U TPYIIIOBBIX UCCIEA0BATENBCKUX IPOEKTOB, YTO 1ACT
00y4aromuMcsi BO3MOKHOCTb IIPUOOPECTH HABBIK CAMOCTOSITENILHOTO PELICHHS TEOPETUYECKON
po0JeMbl, HaBbIK TeHEPUPOBAHUS U O(YOPMIIEHUS] COOCTBEHHBIX €M, HABBIK YBAXKHUTEIBHOIO
OTHOUICHHUS K UyKUM HIeIM, 0(pOpMIICHHBIM B paboTax Ipyrux UccienoBaTesed, HaBbIK MyOJIUYHOIO
BBICTYIUICHHUS IIEpe]l ayIUTOPUEH, apr'yMEHTUPOBAHUS U OTCTauBAaHUS CBOEH TOUKH 3PEHUS
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Hamnpasnenune
HUHIYKIN
OHHOTO
TOKA.
[IpaBuio
Jlenna

IMPHUBJICYCHHUC BHUMAHUS 06y11a}01111/1xcsl K HCHHOCTHOMY AaCIICKTY U3y4YadCMbIX Ha YPOKax
SIBJICHHIA, OpraHu3aIys uX paboThl ¢ TIOJIy4aeMOl Ha YPOKE COI[MAIbHO 3HAYUMOM HHpOopMaIuen —
HHUIIMUPOBAHHUC €€ O6Cy)KIIeHI/I$I, BbICKAa3bIBaHU S O6yT-IaIOHII/IMI/IC$I CBOCTO MHCHHUA I10 €€ I1OBOAY,
BBIPAOOTKH CBOETO K HEH OTHOUICHUS;

- HCIIOJIb30BaHUE BOCTIMTATEIILHBIX BOBMOKHOCTEH Cco/IepKaHus yIeOHOTO IpeIMeTa yepes
JEMOHCTPAIINIO 00yYaIOIIIMCS PUMEPOB OTBETCTBEHHOTO, TPAXKIaHCKOTO TTOBEICHUSI, TIPOSBICHHS
YEJIOBEKOJIIOOUS U I0OPOCEPACUHOCTH, Yepe3 Mo 00 COOTBETCTBYIOIMIMX TEKCTOB JIJISl UTCHHS, 3aa4
JUTSL pEIIeHU s, TPOOIEMHBIX CUTYAIUl 17151 0OCYXACHHUSI B KJIacCe;
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SIBneHue
CaMOMHIYKITHH.

HpI/IBJ'Ie‘-IeHI/Ie BHUMAHU 06y11a101111/1xcs[ K HeHHOCTHOMy acneKTy I/I3y‘~Ia€MBIX Ha ypOKax
SBIIEHUH, OpraHu3alys X paboThI C IONy4aeMOW Ha YPOKE COLMATbHO 3HAYMMON nH(pOopMaluen —
I/IHI/IIII/II/IPOBaHI/IC ce O6CY)KI[GHI/I5[, BBICKA3bIBAHUA O6y‘IaIOHH/IMI/IC$[ CBOCIro MHCHMHA 110 €€ HOBOI[y,
BBIPA0OTKH CBOETO K HEll OTHOILICHUS;

- HWCIOJIb30BaHUE BOCITHTATEIHFHBIX BO3MOXXHOCTEH COJIep)KaHusl y4eOHOTO IIpeIMeTa yepe3
JEMOHCTPAINIO 00yYaIOIIUMCS IPUMEPOB OTBETCTBEHHOTO, TPAXKIaHCKOTO TTOBEICHUSI, TIPOSBICHHS
YEJIOBEKOIIOOUS U IOOPOCEPACUHOCTH, Yepe3 MOJ00p COOTBETCTBYIOIIMX TEKCTOB MJIsS YTEHUS,
3a/1a4 Juis peuieHus:, MpoOIeMHBIX CUTYaIUi st 00CYKIeHUS B KIlacce;




60

[Monyyenue u nepegaya
MIEPEMCHHOTO
ANEKTPUYECKOTO TOKA.
Tpancdopmatop.

[IPUBJICYEHNE BHUMaHMsI 00yUYaIOIIMXCs K [IEHHOCTHOMY acleKTy U3y4aeMbIX Ha ypoKax
SIBJICHU, OpraHu3aiys ux paboThl ¢ OTy4aeMoOl Ha YpOKE COI[MATIbHO 3HAYUUMOM nHpopManuen —
MHUIMIPOBAHUE €€ 00CYKCHMS, BBICKa3bIBaHMsI 00YyYaIOIIMMHUCS CBOEIO MHEHHUS 110 €€ MOBO/Y,
BBIPAOOTKH CBOETO K HEl OTHOLICHHUS;

- HCIIOJI30BaHUE BOCIIMTATENILHBIX BOZMOKHOCTEH co/lepKaHusl yueOHOro peiMeTa yepes
JIEMOHCTPAIHIO 00YUYaIOIIMMCSl IPUMEPOB OTBETCTBEHHOTO, TPAYKIAHCKOTO TIOBEICHUS, IPOSBICHUS
YeJI0BEKOII00Us ¥ 1I00pOCEpACUHOCTH, Yepe3 MoJ00p COOTBETCTBYIOLIMX TEKCTOB JJIs YTEHHUS, 3a1a4
JUIsL pelIeHus], MPOOIEMHBIX CUTYaIMi U1 00CYXIEHUs B KJIacce,

61 DIIEeKTPOMArHUTHOE MOJIe. IpUBJICYEHNE BHUMaHMsI 00y4YaIONIMXCs K LIEHHOCTHOMY acCleKTy U3y4aeMbIX Ha ypoKax
SIBJICHUI, OpraHu3aIys uxX paboThl ¢ OTYy4aeMOi Ha YPOKE COIMATIbHO 3HAYMMOM HH(pOpMaIren —
MHUIMMPOBAaHUE €€ 00CYKICHHsI, BBICKAa3bIBaHHS 00YYaIOLIMMUCS CBOEIO MHEHHUS TI0 €€ MOBOY,
BBIPAOOTKH CBOETO K HEH OTHOLICHHUS;
- HCIIOJIb30BaHUE BOCIIMTATENILHBIX BOZMOKHOCTEH co/iepkaHusl yueOHOro peiMeTa yepes
JEMOHCTPAIHIO 00YYaIOIIMMCSI IPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO TIOBEICHUS, IPOSIBIICHUS
4eJI0BEKOIIO0US M JOOPOCEPAEUHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIMX TEKCTOB [l YTEHUS, 3a/1a4
JUISL pelIeHHUs], TPOOJIEMHBIX CUTYAIMi U1t 00CYXICHHUS B KJIacce,
62 OIeKTPOMArHUTHBIC HCIOJIb30BAHNE BOCIUTATENIbHBIX BO3MOXKHOCTEH COZIep)KaHUs yueOHOro peiMeTa uepes
BoHbl PK21 JICMOHCTPAIHIO 00YYaIOIIMMCS IPUMEPOB OTBETCTBEHHOT'0, TPAYKAAHCKOTO TOBEACHUS, TPOSBIICHHS
4eJI0BEKOIIO0US U J0OpOCepIeUHOCTH, Yepe3 MoI00p COOTBETCTBYIOIMX TEKCTOB JJIs UTEHHS, 3a]a4
JUTSL peUIeHHUs, IPOOIEMHBIX CUTYaIUi It 00CYXICHHUS B KJIacce,
63 KosebarenbHplii KOHTYD. | FCIIOJIB30BAaHHE BOCIUTATEIBHBIX BOBMOXXHOCTEH co/iep KaHMsl y4eOHOTO IpeIMeTa yepes
Iomysernue JICMOHCTPAIIHIO 00YYaIOIIMMCS IPUMEPOB OTBETCTBEHHOT'0, TPAYKIAHCKOTO MTOBECHUS, ITPOSBICHHSI
zziig;ﬁ;mﬂmmx 4eJI0BEKOIIO0US U J0OpOCepIEYHOCTH, Yepe3 MoI00P COOTBETCTBYIOIIMX TEKCTOB JJIs UTEHHS, 3a]1a4
JUTSL pelIeHHs], TPOOIEMHBIX CUTYaAIMi Uit 00CYXKICHHUS B KJIacce,
64 HpuHIMIBL pajMOCBA3H M | FCTIOJIb30BAaHHE BOCITUTATEIbHBIX BO3MOXKHOCTEH coJiepKaHUs y4eOHOro
TCICBUICHI npeaMeTa 4Yepe3 AEMOHCTPAILUI0 00yJYaOIUMCs PUMEPOB OTBETCTBEHHOTO,
IpakJIaHCKOTO ITOBE/ICHUsI, TPOSBICHUS UEIOBEKOIOOMS U T0OpOCepACYHOCTH, Yepe3 moadop
COOTBETCTBYIOIIUX TEKCTOB ISl UTEHHSI, 3a71a4 JIJIsl pEIICHUS, TPOOJIEMHBIX CUTYAIHHA 11 00CYKICHUS
B KJlacce;
65 ONeKTpOMarHUTHAs MPUPOJA | HCIIOJIb30BAHKME BOCITUTATEIILHBIX BO3MOKHOCTEH COJIEpPIKaHUs yaeOHOTO IIpeIMeTa yepe3

CBCTa

JIEMOHCTPAIINIO O0yYaIOITUMCS IPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO MOBEACHHUSI, POSIBICHUS
YEJIOBEKOIFOOUS 1 TOOPOCEPIEUHOCTH, Yepe3 MoA00P COOTBETCTBYIONMINX TEKCTOB ISl YTEHUS, 3a/1a4
JUTSI pEIICHUsI, TPOOIEMHBIX CUTYAIUi 7151 OOCYXICHHUSI B KJIaCCe;
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[Ipenomienue cBera.
du3nyecKuit
CMBICJI IIOKa3aTeIs
TIPEIOMIICHUS

WHUIMUPOBAHUE U MOJJIEPKKa UCCIIeI0BATEIbCKON eI TEIbHOCTH 00Y4alOIIUXCsl B paMKax
peanu3aluyi UMH UHIMBUIYaIbHBIX U TPYIIOBBIX UCCIEI0BATENbCKUX MPOEKTOB, YTO JaCT
00y4aromuMcsi BO3MOKHOCTh IPUOOPECTH HABBIK CAMOCTOSITENIbHOTO PEHICHHS TEOPETUYECKOM
po0JIeMbl, HaBBIK TCHEPUPOBaHUS U 0O(pOpMIIEHUSI COOCTBEHHBIX HJI€H, HABBIK YBAXKUTEIHLHOTO
OTHOUICHHUS K Uy>KUM UAEsIM, O(OpMIIEHHBIM B paboTax APYrux Hcciaea0BaTeNel, HaBbIK MyOJINYHOTO
BBICTYIUICHHUS IIEpe]l ayIUTOpUE, apryMEHTUPOBAaHUs U OTCTAaUBaHUS CBOEH TOUKH 3PEHUS
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Pemrenne 3agau

BKJIIIOYEHUE B YPOK MIPOBBIX IIPOLIENYpP, KOTOpPBIE IOMOralOT MOAAEPKATb MOTHUBALMIO
0o0yyaroImuxcsi K HNOJY4YEHUIO 3HAHWM, HAJa)KMBAaHUIO MO3UTHBHBIX MEKIMYHOCTHBIX OTHOLIEHUH B
KJIacce, MOMOTaloT YCTAaHOBJICHUIO JJOOPOKENaTeIbHOM aTMOC(hephbl BO BpeMs yPOKa;

- opraHuzanus ImedcTBa MOTHBHUPOBAHHBIX U 3PYAUPOBAaHHBIX OOy4aroIIMXCs HaX HX
HEYCIECBAIOIIMMHI  OJHOKJIACCHUKAMH, JIAIOUIET0 OOYYaloIUMCS COIMAIIbHO 3HAYUMBIHA  OIBIT
COTPYJHUYECTBA U B3aUMHOM IIOMOILY;

68

Hucnepcus ceera

MHULMHPOBAHUE U MOJJIEP/KKA UCCIIEI0BATENLCKON AESITEIbHOCTH 00YUYaIOIIUXCsl B paMKax
peanu3alyi UMU UHAMBUYAJIBbHBIX U TPYIIIOBBIX UCCIEA0BATENbCKUX IIPOEKTOB, YTO 1aCT
00y4aromuMcsi BO3MOXKHOCTb TPUOOPECTH HABBIK CAMOCTOSTEIFHOTO PEIICHHUST TEOPETHIECKOM
po0JeMbl, HaBbIK T€HEPUPOBAHUS U O(YOPMIIEHUS] COOCTBEHHBIX €M, HABBIK YBAXHUTEIBHOIO
OTHOUICHHUS K UyKUM HIeIM, 0(pOpMIICHHBIM B paboTax Apyrux MccienoBaTesied, HaBbIK MyOJIUYHOIO
BBICTYIUICHHUS IIEpe]l ayIUTOPUEH, apryMEHTUPOBAaHUS U OTCTauBAaHUS CBOCH TOUKH 3PEHUS

69

CrexTpockomn u
cniekTporpad

MHUIMMPOBAHUE U MOJIEPHKKA UCCIEI0BATENbCKOMN IEATEIIbHOCTH 00YYaIOLUXCsl B paMKax
peanu3anyv UMU UHAUBUAYAIbHBIX U IPYIIIOBBIX HCCIEA0BATEIBCKUX IIPOEKTOB, YTO JACT
00y4aroImuMcsi BO3MOKHOCTb TPUOOPECTH HABBIK CAMOCTOSITEIILHOTO PEIICHUsI TEOPETUUECKOM
po0JIeMbl, HaBbIK TEHEPUPOBaHUS U O(POPMIIEHUSI COOCTBEHHBIX HJI€H, HABBIK YBAXKUTEIBHOTO
OTHOILEHUS K YyXHUM UesIM, 0pOpPMIICHHBIM B paboTax APYrux UcciaenoBaresei, HaBbIK MyOJInYHOTo
BBICTYIUICHHUS IIepe]] ayIUTOPUEN, ApTyMEHTUPOBAHMS U OTCTANBAHMS CBOEM TOYKH 3PEHUS
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Tumner onTHYECKUX CIICKTPOB

MHUIMUPOBAHUE U MOJJIEp’KKa UCCIIEI0BATENIbCKON eI TEIbHOCTH 00YYaIOIIUXCsl B paMKax
pean3allii UMU UHAMBHUYAJIBHBIX U TPYIIIOBBIX UCCIEA0BATENBCKUX IPOEKTOB, YTO 1aCT
00y4aromuMcsi BO3MOXKHOCTh IPUOOPECTH HABBIK CAMOCTOSITENIbHOTO PELIEHHS TEOPETUYECKOM
npo0JIeMbl, HaBBIK TeHEPUPOBAHUS U O()OPMIICHUSI COOCTBEHHBIX HJIEH, HABBIK YBAXKUTEIHHOT'O
OTHOUICHHUS K UyKUM HIesIM, 0(QOpMIIEHHBIM B paboTax APYrux Mcciea0BaTenei, HaBbIK MyOInYHOro
BBICTYIUIEHHUS IIEpe]l ayIUTOPUEH, apryMEHTUPOBAHUS U OTCTAaUBAHUS CBOEH TOUKH 3pEHUS
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JlabopaTopnast pabora 5
Habmonenne crioniHoro u
JIMHEWYaTBIX CIIEKTPOB
UCITyCKaHUs

MHUIMMPOBAHUE U MOJIEPIKKA UCCIIEeI0BATEIbCKON IEATEIIbHOCTH 00YYaIONUXCsl B paMKax
pean3ali UMU UHAWBHUIYaJIbHBIX U TPYIIIOBBIX UCCIIEOBATEIBCKUX MPOEKTOB, YTO AACT
00y4aroImuMcsi BO3SMOXKHOCTb TPUOOPECTH HABBIK CAMOCTOSITEIILHOTO PEIICHUsI TEOPETHUECKOM
po0JIeMbl, HaBBIK TEHEPUPOBaHUS U O(POpMIIEHUS! COOCTBEHHBIX HJI€H, HABBIK YBAXKUTEILHOTO
OTHOILEHHS K YyXHUM UeIM, 0pOpPMIICHHBIM B paboTax APyrux UccienoBaresei, HaBblK MyOJInYHOTro
BBICTYIUICHHS IIEpe]l ayIUTOPUEH, apr'yMEHTUPOBAHUS U OTCTAaUBAHUS CBOCH TOUKH 3PEHUS
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[ornowenue u ucyckanue
CBETa aTOMaMu.
IIpoucxoxaenue
JINHEWYaThIX CIIEKTPOB

MHHUIMIPOBAHUE U MOJIEPIKKA UCCIIEI0BATENbCKON AEATEIBHOCTH O0YYAIOIINXCSl B PAMKax
peann3alyi UMU UHAMBUYaJIbHBIX U TPYIIIOBBIX UCCIEA0BATENbCKUX IPOEKTOB, YTO 1ACT
00y4aroImuMcsi BO3MOXKHOCTb IPUOOPECTH HABBIK CAMOCTOSITEILHOIO PEIIEHUS TEOPETHUECKOM
npo0JIeMbl, HaBBIK T€HEPUPOBAHUS U O()OPMIICHUS COOCTBEHHBIX HUJICH, HABBIK YBAXKUTEIHLHOTO
OTHOILEHUS K UyXKHM UAeIM, 0pOPMIICHHBIM B pa00Tax APyrux UcciaenoBaresaei, HaBblK yOJInYHOro
BBICTYIUIEHHUS IIEpe]l ayIuTOpUe, apryMEHTUPOBAaHUs U OTCTAaUBAHUS CBOEH TOUKH 3pEHUS

73

Pemenue 3amau

BKJIIOYCHHE B YPOK MIPOBBIX MPOIEAYp, KOTOpbIE IOMOTaloT

MOJep>KaTh MOTUBALIMIO 00YYAIOIIKXCS K TOTYyYSHUIO 3HAaHUH, HaJTaXKUBAHUIO TIO3UTHBHBIX
MEKITMYHOCTHBIX OTHOILICHHH B KJIacce, MOMOTAIOT YCTAHOBIICHUIO 100pOXKeIaTeIbHONH aTMOC(ephl BO
BpeMs YPOKa;

- opraHu3anys medcTBa MOTUBUPOBAHHBIX U 3PYJUPOBAHHBIX 00YJaIOIIUXCs HAll UX
HEYCIEBAIOIINMHU OJIHOKIACCHUKAMHU, JAOIIEr0 00yJaroIMMCs COIUAIBHO 3HAYUMBbIN OIIBIT
COTPYAHMYECTBA ¥ B3aNMHOW ITOMOILY;

74

Kontponbnas pabota Ne 4 o
TeMe
«ONEeKTPOMArHUTHOE TIOJIe»

- YCTaHOBJICHHE JIOBEPUTEIHHBIX OTHOIICHUH MEXy IEIarOorn4ecKuM pabOTHUKOM U €T0
00y4JarmMMHUCs, CIIOCOOCTBYIOMIMX MO3UTUBHOMY BOCTIPUSATHIO 00YUYAIOIUMUCS TPEOOBAHUM U TPOCHO
MeIaroryeckoro paboTHHUKA, TPUBIICUCHUIO HX BHUMAHUS K 00CYyKJaeMOi Ha ypoke HH(POpPMaLInH,
AKTHUBM3AIIMH UX TO3HABATEILHON JESTENbHOCTH;

- noOyXIeHUEe 00yJaronuXxcst COOTI0AATh Ha YPOKE OOIICTIPUHATHIC HOPMBI ITOBEICHHUS,
npaBujIa OOIIECHUS CO CTapIIUMU (TI€Iaroru4eCKUMHU pabOTHUKAMM )

U CBEpCTHUKaMHU (0OyyarolUMUCS), NPUHLUIB Yy4eOHON JUCIMIUIMHBI U CaMOOpPTaHHU3aluy;

CTpOCHI/Ie aToMa M1 aTOMHOT0 si/ipa

O -
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PagunoaxtuBHOoCTE PK22

WCIIOJIh30BaHNE BOCITUTATENBHBIX BO3MOKHOCTEH COIepKaHusl y4eOHOTO IpeMeTa Yepes
JIEMOHCTPAINIO 00y4YaIOUTUMCS IPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO MTOBEACHHUSI, POSIBICHUS
YEJIOBEKOIIOOUS U I0OPOCEPICUHOCTH, Yepe3 MOoA00P COOTBETCTBYIOIINX TEKCTOB ISl UTEHUS, 3a/1a4
JUTSI pEIIeHUs, TPOOIEMHBIX CUTYAIUil 17151 0OCYXACHHSI B KJIacce,

76

Moenu aToMOB.

HCIOJIb30BAHNE BOCIUTATENIBHBIX BO3MOKHOCTEH CO/Iep)KaHUs yueOHOro mpeiMeTa yepes
JIEMOHCTpAIMIO 00y4YaroUIMMCs IPUMEPOB OTBETCTBEHHOT'O, TPAXKIAHCKOT'O TOBEACHMUSL, IPOSIBICHUS
YeJI0BEKOIIO0US U J0OpOCepIeYHOCTH, Yepe3 MoI00p COOTBETCTBYIOIIMX TEKCTOB Ui UTEHUS, 3a1a4
JUTSI peIIeHNs, TPOOJIEMHBIX CUTYaIUi 17151 0OCYXACHUSI B KJIacce;

77

PannoaktnBHBIE
MPEBPAILEHUS] AaTOMHBIX SI7IEp.

HCIIOJIb30BaHNUE BOCIIUTATEILHBIX BO3MOKHOCTEH COJACpIKaHUA yqeGHoro napeaMeTa 4epes3
JAEMOHCTpalro O6y’~IaI-OH_II/IMC$I MMPUMEPOB OTBETCTBEHHOT' O, I'PAXIAHCKOI'O ITIOBCACHU A, ITPOSABICHUA

YeJIOBEKOII00US 1 10OpOCEepACUHOCTH, Yepe3 MOI00P COOTBETCTBYIONTUX TEKCTOB JJIsl YTCHUS, 337129
JUIST pETIIeHUS],

pOOJIEMHBIX CUTYallUi AJ1s1 OOCYXAEHHUS B KJIacCe;
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DKCHepUMEeHTaIbHbIE
METO/BI
HCCIea0Ba
HUS
YaCTHII.

WHUIMUPOBAHUE U MOJJIEPKKa UCCIIeI0BATENbCKON NEATEIbHOCTH 00YUalOIIUXCS B paMKax
peanu3aluyi UMHA UHIMBUIYAIbHBIX U TPYMIIOBBIX UCCIEI0BATENBCKUX MMPOEKTOB, YTO AACT
00y4aromuMcsi BO3MOKHOCTh IPUOOPECTH HABBIK CAMOCTOSITENIbHOTO PEHICHHS TEOPETUYECKOM
po0OJIeMbl, HaBBIK TCHEPUPOBaHUS U 0O(pOpMIIEHUS] COOCTBEHHBIX HJIeH, HABBIK YBAKUTEIHLHOTO
OTHOUICHHUS K Uy>KUM UAEsIM, OpOpMIIEHHBIM B paboTax APYrux HCCae0BaTeNel, HaBbIK MyOJINYHOTO
BBICTYIUICHHUS IIEpe]l ayIUTOpUE, apryMEHTUPOBAaHUs U OTCTAaUBaHUS CBOEH TOUKH 3PEHUS

79

Jlabopamopnas paboma No6
«I3MepeHne ecTECTBEHHOTO
panuanuoHHOTO (poHA
JIO3UMETPOM .

MHHUIMMPOBAHHUE U TOJIEPIKKA CCIIEI0BATEIbCKON IEATEIIbHOCTH 00YJAIOIIUXCs B paMKax
pean3aly UMU UHAWBHUYAJIBHBIX U IPYIIIOBBIX UCCIEA0BATENbCKUX IIPOEKTOB, YTO 1ACT
00y4aromuMcsi BO3MOKHOCTb TPUOOPECTH HABBIK CAMOCTOSTEIILHOTO PEHICHHUS TEOPETUIECKOM
po0JIeMbl, HaBBIK T€HEPUPOBAHUS U O()OPMIIEHUS] COOCTBEHHBIX UJIEH, HABBIK YBAXKHUTEIBHOIO
OTHOUIEHHUSI K UyKUM HIeIM, 0(pOpMIIECHHBIM B paboTax Ipyrux McciegoBaTesied, HaBbIK MyOJIUYHOIO
BBICTYIUICHHUS IIEpe]l ayIUTOPUEH, apr'yMEHTUPOBAHUS U OTCTAaUBAHUSA CBOEH TOUKH 3PEHUS

80

OTkpeITHE IPOTOHA U
HEUTPOHa.

MHULMUPOBAHUE U MOAJIEP’KKA UCCIIEI0BATENbCKON AESITEIbHOCTH 00YyUYaOIIUXCsl B paMKax
peaM3alii UMU UHAMBUIYAJIBbHBIX U TPYIIIOBBIX UCCIEA0BATENbCKUX IIPOEKTOB, YTO 1aCT
00y4armuMcs: BO3MOKHOCTb IIPUOOPECTH HABBIK CAMOCTOSITENIbHOTO PELIEHUS] TEOPETUYECKOM
po0JIeMbl, HaBbIK T€HEPUPOBaHUS U O(YOPMIIEHUS] COOCTBEHHBIX HJIEH, HABBIK YBAXHUTEIBHOIO
OTHOUIEHHUSI K UyKUM HIeIM, 0(pOpMIIECHHBIM B paboTax Ipyrux UcciegoBaTesied, HaBbIK MyOJIUYHOIO
BBICTYIUICHHUS IIEpe]l ayIUTOpUEH, apryMEHTUPOBAaHUS U OTCTauBaHUS CBOEH TOUKH 3PEHUS

81

CocTtaB aTOMHOTO si/ipa.
SAnepusie cunpl. PK23

VMHUIMHPOBAHUE U MOAJIEP’KKA UCCIIEI0BATENbCKON AESITETbHOCTH 00YyUYaIOIIUXCsl B paMKax
peanu3aly UMU UHAWBUYAIbHBIX U TPYIIIOBBIX UCCIEA0BATENBCKUX IPOEKTOB, YTO 1aCT
00y4aromuMcsi BO3MOKHOCTb IPUOOPECTH HaBBIK CAMOCTOSITENIbHOTO PELIEHUS TEOPETUYECKOM
po0JIeMbl, HaBbIK TeHEPUPOBaHUS U O(hOPMIIEHHUS COOCTBEHHBIX MJIeH, HABBIK YBAXHUTEIHHOTIO
OTHOUICHHUS K UyKUM HIeIM, 0(pOpMIIEHHBIM B paboTax Ipyrux uccieaoBaTesed, HaBblK MyOJIUYHOTO
BBICTYIUICHHUS IIepe]l ayIUTOpUE, apryMEHTUPOBAaHUS U OTCTauBAHUS CBOEH TOUKH 3PEHUS

82

Oneprus cBs3u. JledexT macc.

UHHUIMMPOBAHHUE U MOJIEPHKKA HCCIIEeI0BATEIbCKOM IEATEIIbHOCTH 00YJaIOIINXCsl B paMKax
peanu3aluy IMH UHIMBUIYAIbHBIX U TPYIIIOBBIX UCCIEN0BATEIBCKUX IIPOEKTOB, YTO JACT
00y4aromuMcsi BO3MOKHOCTb TPUOOPECTH HABBIK CAMOCTOSTEILHOTO PEIICHUsI TEOPETHUECKOM
po0JieMbl, HaBbIK TeHEPUPOBaHUS U 0(pOpMIIEHUS] COOCTBEHHBIX MJI€H, HABBIK YBAXKUTEIHLHOTO
OTHOILEHHS K YyXKHUM UeIM, 0POPMIICHHBIM B paboTax APyrux UccienoBaresei, HaBbIK MyOJINnYHOTrO
BBICTYIUICHHUS NIepe]] ayIUTOPUEN, apTyMEHTUPOBAHMS M OTCTAaNBAHMS CBOEM TOUKH 3PEHUS




83 Peenue 3ana4 BKJIFOYCHHE B YPOK UTPOBBIX MTPOLIEAYP, KOTOPIE TIOMOTAIOT ITOAAEPKATH MOTHBAIHIO
PK24 00YYarONMXCS K MOMYYCHHIO 3HAHHN, HATAXKMBAHHIO TIO3UTUBHBIX MEKJIMYHOCTHBIX OTHOIICHHH B
KJ1acce, IOMOTal0T YCTaHOBJICHHIO TOOpOXKEIaTeIbHON aTMocdephl BO BpeMs YPOKa;
- opraHm3aiys medcTBa MOTHBUPOBAHHBIX U 3PYIHPOBAHHBIX 00YUYAFOLIUXCS HAT UX
HEYCIEBAIOIIUMHU OHOKIACCHUKAMU, JAIOIIEro 00YYarOIMMCS COL[HATBHO 3HAYUMBIH OITBIT
COTPY/IHUYCCTBA U B3aUMHOM TIOMOIIIH;
84 Henenue siep ypana. llennas | yHUIMUPOBAHUE U MTOJJICPIKKA HCCIEIOBATEILCKON EITEIbHOCTH 00YYAIOIIMXCS B paMKaxX
PeAKIHA. pean3anui UMH UHIUBHYIbHBIX U TPYIIIOBBIX HCCIIEA0BATEIBCKUX TPOCKTOB, YTO AACT
00YYarOIMMCsI BO3MOXKHOCTh ITPUOOPECTH HABBIK CAMOCTOSITEIILHOTO PEIICHUSI TEOPETHYESCKOM
pOOJIeMbI, HABBIK TCHEPUPOBAHUS 1 0(DOPMIICHHSI COOCTBEHHBIX HJICH, HABBIK YBAKHUTEIHLHOTO
OTHOILCHUS K 9y>KUM HJEsIM, OOPMIICHHBIM B padOTax IPyrHX UCCICAOBATEINCH, HABBIK ITyOINYHOTO
BBICTYIUICHHS TIEPEI AyAUTOPUCH, ApPrYMEHTHPOBAHUSI U OTCTAUBAHUS CBOCH TOYKHU 3PCHUS
85 JlaboparopHas paGora Ne 7. MHULMHPOBAHUE U MOAJIEPKKA UCCIIEI0BATENLCKON AESITEIbHOCTH 00YUYaIOIUXCsl B paMKax
syuenue 1eneHu AApa | heap3aruy MMM HHAMBHLYATbHBIX H FPYIIIOBBIX HCCIEA0BATEIBCKUX POEKTOB, YTO AACT
ZTOOT%?I)}’;);;I? :geKOB' 00y4arOIMMCsI BO3MOYKHOCTD MTPUOOPECTH HABBIK CAMOCTOSITEIILHOTO PEIICHUST TEOPETHICSCKON
po0OIeMbl, HABBIK FeHEPUPOBAHUS 1 0()OPMIICHHSI COOCTBEHHBIX UJICH, HABBIK YBOKHTEILHOTO
OTHOILICHUS K 9yKUM HIESIM, OOPMIICHHBIM B pab0OTax IPyruX UCCICAOBATEIICH, HABBIK TyOINYHOTO
BBICTYIUICHHS TIEPE] ayAUTOPUCH, apryMEHTHPOBAHUS U OTCTAUBAHUS CBOCH TOUKHU 3PCHUS
86 SlnepHblit peakTop. opranm3anusi  medcTBa  MOTUBHPOBAHHBIX U JPYAUPOBAHHBIX
[IpeoGpazoBaHue
BHYTPCHHEI! SHEPr 1K 00yYaroIMxcs HaJl UX HEYCIEBAOIIMMH OTHOKJIACCHUKAMH, JAOIIEr0 00YYArOIIMMCSI COLIHATBEHO
ATOMHBIX A/ICp B 3HAYMMBIH OTIBIT COTPYTHUYECTBA U B3aWMHON TIOMOIIIHN;
zgzgiﬂlgelf%? - HMHUIMUPOBAHUE U MOJICPIKKA HCCIIEI0BATEICKON IESITEIbHOCTH 00YJarOLIUXCS B pAMKax
peanu3aiyy MU WHIUBUIYATbHBIX H TPYIIIOBBIX
HCCIIE/IOBATEIbCKUX TIPOSKTOB, YTO ACT 00YYAIOIINMCS BO3MOXKHOCTh IPHOOPECTH HABBIK
CaMOCTOSITEIIHOTO PEIICHUS TEOPETHIECKOMN MPOOIIEMbI, HABBIK TEHEPUPOBAHUS M O()OPMIICHUSI
COOCTBEHHBIX HICH, HABBIK YBAKUTEILHOTO OTHOIICHUS K Yy)KUM MM, ODOPMIICHHBIM B paboTax
JPYTUX UCCIIEI0BATE e, HABBIK TyOJIMIHOTO BBHICTYIUICHHUS MTEPE]T Ay IUTOPHEH, apTyMEHTUPOBAHUS H
OTCTAMBaHHSI CBOCH TOYKH 3PCHHS
87 AToMHast WHUIMUPOBAHKE U TTOICPKKA UCCIICIOBATEIbCKON ISSTEILHOCTH 00YJAOIINXCS B PAMKaX

sHepreruka. PK26

peanu3aluy IMH UHIMBUIYAIbHBIX U TPYIIIOBBIX UCCIIEN0BATEIBCKUX IIPOEKTOB, YTO AACT
00y4aromuMcsi BO3MOXKHOCTb TPUOOPECTH HABBIK CAMOCTOSITEILHOTO PEIICHUs] TEOPETHUECKOM
po0JIeMbl, HaBbIK TeHEPUPOBaHUS U 0(POpPMIIEHUSI COOCTBEHHBIX MJI€H, HABBIK YBAXKUTEIHLHOTO
OTHOILIEHHS K YyXXHUM UeIM, 0POPMIICHHBIM B paboTax APYrux UcciaenoBaresei, HaBbIK MyOJInYHOTO
BBICTYIUICHHUS IIEpe]l ayIUTOPUEH, apI'yMEHTUPOBAHUS U OTCTaUBaHUS CBOCH TOYKH 3PEHUS




88 Buosoruueckoe aeficTBue | HHUIMUPOBAHUE U MOAJEPIKKA HCCIEAOBATEIBCKOM AEATEIFHOCTH 00YJaIOMNXCs B paMKax
pajaluu. 3akoH peanu3a UMH UHAUBHYaTbHbBIX U TPYIIOBBIX UCCIEI0BATEIbCKIX MPOEKTOB, YTO AACT
E;ﬁg;;ﬁ?}g; e 00y4aroIIMMCsl BO3MOXKHOCTB IIPHOOPECTH HABBIK CAMOCTOSATEIILHOTO PELICHNSI TEOPETUIECKON
npoOJIeMbl, HaBBIK TEHEPUPOBAHUS U 0(HOPMIICHUSI COOCTBEHHBIX UCH, HABBIK YBAXKUTECIHHOTO
OTHOUICHUS K YY)KUM HJesM, 0QOPMIICHHBIM B pad0OTax APYTUX HUCCIIEI0BATENCH, HABBIK ITyOINYHOTO
BBICTYIUICHHS TIEpE]] ayIUTOPHUEH, apryMEHTHPOBAHHS U OTCTAaUBAHUS CBOCH TOUKU 3PCHHUSI
89 Tepmosinepuas peakuus. PK28 | yHUIIMUpOBaHUE U TOACPIKKA HCCIICA0BATEIbCKOM JICATEIILHOCTH 00YYAIOIINXCS B paMKax
peanu3any UMH UHIUBHIYAIBHBIX U TPYIIIOBBIX HCCIEAOBATEIbCKUX IPOEKTOB, YTO AACT
00y4aroUIMMCSI BO3MOXKHOCTB IIPHOOPECTH HABBIK CAMOCTOSTEIILHOTIO PELICHHUSI TEOPETUICCKON
npoOIeMbl, HaBBIK T€HEPUPOBAHUS U 0(OPMIICHNSI COOCTBEHHBIX UAEH, HABBIK YBAKUTEIHHOTO
OTHOUICHUS K YY)KUM UCIM, 0QOPMIICHHBIM B pad0OTax APYTrUx
uccie0BaTesel, HaBbIK MYOJIMYHOTO BBICTYIUICHHS TIEPE] Ay IUTOPHEH,
apryMEHTHPOBaHHS M OTCTauBaHUS CBOCH TOUKHU 3PCHUS
90 JlaboparopHasi pabota Ne 8. | HUIIMMPOBAHKE U MOAJEPKKA HCCIEAOBATENBCKOM ACSITEIBHOCTH O0YYArONIUXCS B pAMKax
Ouerka neprona peau3aluy MU WHIUBUIYaIbHBIX U TPYIIIIOBBIX UCCIICI0BATEIBCKUAX TPOCKTOB, YTO AAaCT
E?;Zl;iiréajg OI;ayX;TiZHMXCX 00y4aroIMMCsl BO3MOXKHOCTB IIPHOOPECTH HAaBBIK CAMOCTOSATEIILHOTO PELICHUS TEOPETUIECKON
paciiazia ra3os pajioHa npo0JieMbl, HAaBBIK TEHEPUPOBAHUS U 0(HOPMIICHUSI COOCTBEHHBIX UCH, HABBIK YBAXKUTESIHLHOTO
91 JlaGoparopuas pa6ota Ne 9. | OTHOLICHUS K YY)KUM HESIM, 0OPMIICHHBIM B pa0d0OTax APYTUX UCCIEI0BaTENeH, HABBIK ITyOJINYHOTO
Hsyuenne Tpexon BBICTYIUICHHUS IIepe]] ayIUTOPUEHN, ApTyMEHTUPOBAHMS U OTCTANBAHMS CBOEM TOYKH 3PEHUS
3apAKEHHBIX YaCTHI] 11O
rOTOBBIM (oTorpadusim
92 Pemenue 3aa4 BKJIFOUEHHE B YPOK UTPOBBIX MPOIIETYpP, KOTOPBIE IIOMOTAIOT MOJIEPKATh MOTHBAIHIO
00yJaroNIMXCs K TIOTYYSHHIO 3HAHUH, HAJTAXKUBAHUIO TIO3UTHBHBIX MEKIMYHOCTHBIX OTHOIIICHUH B
KJIacce, TOMOTal0T YCTaHOBJICHHUIO TOOpOsKeNaTeIbHOM aTMOCc(ephl BO BpeMs ypoKa;
- opraHu3anys medCcTBa MOTUBHPOBAHHBIX M APYIHUPOBAHHBIX 00YYAIOIINXCS HAJl UX
HEYCIIEBAIOIIUMH OTHOKIIACCHUKAMHU, JAIOIIET0 00YYaIOIIUMCS COLUATIBbHO 3HAYMMBIN OIIBIT
COTPYIHHYECTBA U B3aUMHOM MTOMOIIIH;
93 Konmponvnas paboma Ned - YCTaHOBJICHHE IOBEPUTEIHHBIX OTHOIICHUIH MEXy TIEIarOrMYeCKIM PaOOTHUKOM U €T0

«CtpoeHnue
aTomMa
aTOMHOTO
aapay

O6y‘-IaIOH_II/IMI/ICH, CHOCO6CTByIOH.II/IX MMO3UTUBHOMY BOCHIPHUATUIO 06y‘-IaIOIJ_II/IMI/ICH Tpe60BaHI/II71 u HpOCL6

NeAarornyeckoro paboTHUKA, MPUBJICUYEHUIO UX BHUMaHM K 00CYyX/1aeMoi Ha ypoke HHPOpMalnH,
AKTUBH3AIMH UX MTO3HABATEIHLHON JEATEIbHOCTH;

- noOyxieHue o0yJaronmxcs coOI0aaTh Ha YPOKe OOMICTIPUHATBIE HOPMBI
MOBEJICHHS, MpaBHJa OOIIEHHUS CO CTapIIUMH
(TTemarornuecKuMu paboTHUKaMH)




U CBEpCTHUKAaMH (OOYYalOIIMMHUCS), TPHHLUIBI y4eOHOW JMCIMIUIMHBI M CaMOOpPTaHU3AllNY;

Ctpoenue u 3BoM0onus Beesrennoi

94 Cocras, ctpoeHue n WHUIMUPOBAHUE M MTOJICPIKKA UCCIIEIOBATEIbCKON ACITEILHOCTH O0YYaIOIIUXCS B paMKax
TpOMCXOZMACHHC peanu3ani UMH UHIMBHIYAIbHBIX U TPYIIIOBBIX HCCIIEA0BATEILCKUX MPOCKTOB, YTO JIAaCT
cCIE:TI::i;{S(;’P;(w 00yYJarOIIUMCS BO3MOXKHOCTh IPUOOPECTH HABBIK CAMOCTOSITEIILHOTO PEIICHHS TEOPETUYCCKOM

95 BONBIING IIAHCTEL po0JIeMbl, HaBBIK TeHEPUPOBAHHS U 0()OPMIICHHUS COOCTBEHHBIX UJICH, HABBIK YBAXKHTEIHHOTO

ConneuHoii cuctemst PK30 | OTHOIICHHS K YYXKHM HJIesIM, 0(pOPMIICHHBIM B paboTax APYrux MCCIeI0oBaTese, HaBbIK MyOJINIHOTO

96 Mannbie tena Conneunoii BBICTYILJICHUS TIEPE] ayITUTOPUCH, apTYMEHTUPOBAHUS M OTCTAaUBAHMS CBOCH TOYKHU 3PCHUS

cuctembl PK31 IpoeKThbI

97 CtpoeHue, U3liyuyeHue u

3BOJIFOITN
st ConHua
98 u 31363[{LI
CTpOGHI/Ie M 3BOJIIOIIHA
Bcenenn
oHu
HrTorosoe nosropenue
99 Hrorosoe nosropenne BKJIFOUEHHE B YPOK HTPOBBIX MPOIETYP, KOTOPHIE TTOMOTAOT MO/IIEPKATh MOTHBAIIHIO
00yJaromuXcsl K MOJyYSCHUIO 3HAHUH, HATAXKMBAHUIO TTO3UTUBHBIX MEKJIIMYHOCTHBIX OTHOIIICHUH B
KJ1acce, MOMOTalT YCTAaHOBJICHUIO J00POIKETaTeIbHOM aTMOC(hEphl BO BpEMs YPOKa;
- opraHu3aiys mepcTBa MOTUBUPOBAHHBIX U 3PYTUPOBAHHBIX 00YYAIOIIUXCS HAJl UX
HEYCIICBAIOIINMH OJHOKIACCHUKAMH, JIAfOIIET0 00YJarONMMCS COUATBHO 3HAYUMBIN OIIBIT
COTPYZHUYECTBA M B3aMMHOM ITOMOIIIH;
100 HrTorosoe noBTOpeHue
101 Tecr - YCTaHOBJICHUE JIOBEPUTEIBHBIX OTHOIICHUH MEXTy TIEIarOrMYeCKUM PaOOTHUKOM U €T0

00y4JarmuMucs, CliocoOCTBYIOMIMX MO3UTUBHOMY BOCIIPUATHIO 00y4YarOUIMMUCS TPeOOBaHUM U TPOCHO
He1Iaroryeckoro paboTHUKA, IPUBJICUEHUIO UX BHUMAHUS K 00CYXKJaeMOil Ha ypoke HH(pOpMaLuHy,
AKTHUBM3AIIMH UX TI03HABATEILHON JESATEIbHOCTH;

- noOyxaeHue  oOydarommxcs  coOmomaTh  Ha

ypoKe

OOIIENPUHATEIE HOPMBI TIOBEICHHWsS, TIpaBWJIia OOIICHHUS CO

pabOTHHUKAMN)
OPUHIMIBL  y4eOHOH  IUCLMIUIMHBI U CAMOOPTaHU3aINH;

CTapmInMu (HG}I&FOFI/I‘—IGCKHMI/I

U CBepCcTHUKaMH (00yJaromumucs),




102. 3amuTa mpoeKkToB

WHUIUHUPOBAHUE U MOAJIEP’KKA UCCIIEIOBATENIbCKON ASSITETFHOCTH 00YyUaIOIIUXCsl B paMKax
peanu3aluyi UMHA UHIMBUIYAIbHBIX U TPYMIIOBBIX UCCIEI0BATENBCKUX MMPOEKTOB, YTO AACT
00y4aromuMcsi BO3MOKHOCTb PUOOPECTH HABBIK CAMOCTOSITEIILHOTO PEIICHUS TEOPETUUYECKOM
po0OJIeMbl, HaBBIK TEHEPUPOBaHUS U O(pOpMIIEHUSI COOCTBEHHBIX HJICH, HABBIK YBAKUTEILHOTO
OTHOUICHHUS K Uy>KUM HIeIM, 0hOpMIICHHBIM B paboTax APYrux UccieaoBaTesiel, HaBbIK MyOJIUYHOTO
BBICTYIUICHUS TIEpe]] ayIUTOPUEH, apryMEHTUPOBAHUS M OTCTAWBAHMS CBOCH TOUKU 3PECHUS
IIpoeKTnI







