MVYHUILIUITAJIBHOE BIO/DKETHOE OBIIIEOBPA3OBATEJIBHOE YUYPEXAEHUWE ITOJIMTOT-
JEJIbCKAA CPEAHAA OBILEOBPA3OBATEJIBHA A HIKOJIA
(MBOY IIOJIMTOTAEJIBCKA S COLL)

AHHOTanus K pabodeii mporpamMme
ydeOHoro npenmera «duznka»

PaGouass mporpamma yueGHOro mpenmera «®Dusuka» 00s3aTENBHON MNPEAMETHON 00JacTH
«EcTecTBeHHO-Hay4HbIE PEAMETH» pazpadoTaHa B COOTBETCTBUH C MMyHKTOM 18.2.2 ®T'OC 000, ®OIT
000, ®OPII yuebnoro npeamera «dusuka» u peanmsyercs 2 roaa ¢ 8 mo 9 kiacc.

Pabouas mporpamma pa3paboTaHa ydYuTEIeM B COOTBETCTBHHM C IIOJIOKEHHEM O pabodmx
nporpaMMax M OINpefesisseT OpraHU3alMi0 O0pa3oBaTENbHON JAEATEIbHOCTH YYHUTENIEeM B IIKOJE IO
OIpEICIEHHOMY YUYEOHOMY IIPEIMETY.

Pabouas nmporpamma ydeOHOT0 npeamera siBisercs yacteio OOIT OO0, onpenenstomei:

- IJITAHUPYEMbIE PE3YJIbTaThl (JINYHOCTHBIE, METANPEAMETHBIE U NPEAMETHBIE);

- co/IepKaHHE;

- TEMaTUYECKOE IUIAaHUPOBAHUE C YKa3aHMEM KOJMYECTBA aKaJeMHYECKHX 4acOB, OTBOJUMBIX Ha
OCBOEHHUE Ka)/I0M TeMbl, B TOM YHCJIE C YU€TOM paboyeil mporpaMmbl BOCTIUTAHHUS.

PabGouass mporpamma o0O0CyXJeHa W TPHUHATA PEHICHHEM METOJMYECKOTO OOBCIUHEHUS W
corjlacoBaHa 3aMECTHTENEM TUpPEKTopa Mo yueOHo-BocmnurtaTenbHoi padore MBOY Ilonurotnensckoit
col.
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MNOACHUTEJIbHAS 3AIINCKA

IIporpamma mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro OOpa30BaHHUS COCTABICHA HAa OCHOBE
MOJIOKEHUH W TpeOOBaHUN K pe3ysibTaTaM OCBOEHHS Ha 0a30BOM YpPOBHE OCHOBHOW 00pa3oBaTelbHOMN
nporpammel, npeacrasieHHbx B PI'OC OO0, a takxe ¢ yuéroMm ¢eaepabHOM pabodeid mporpaMMel
BocniuTanus U Konnenuuu npenogaBanus yueOHoro npeamera «Duszmkay.

Conepxanue mnporpamMmbl Mo (HU3UKE HAmpaBieHO Ha (HOPMUPOBAHHE €CTECTBEHHOHAYYHOM
IPaMOTHOCTH OOYy4YalOIIMXCSl M OpraHM3alMI0 HM3Y4eHUs (PU3UKU Ha JesATEIbHOCTHOW ocHoBe. B
nporpaMMe 1o (hu3MKe YYHTHIBAIOTCS BO3MOXKHOCTH Y4E€OHOTO IMpenMeTa B pealu3alii TpeOOBaHHMA
OI'OC OO0 K MIaHUPYEeMBbIM JIMYHOCTHBIM M METANpPEJIMETHBIM pe3yJibTaTaM OOYy4YeHHs, a TakkKe
MEXIPEAMETHBIE CBSI3U E€CTECTBEHHOHAYUHBIX Y4YEOHBIX MPEAMETOB HAa YPOBHE OCHOBHOTO OOIIETO
o0OpazoBaHusl.

[IporpamMma 1o ¢u3KKe ycTaHaBIUBAET paciipeeieHre y4eOHOro MaTepuana o rojaM o0y4eHus
(mo xyaccam), mpejJiaraeT IPUMEPHYIO MOCJIEI0BAaTEIbHOCTh M3YYEHHUS TEM, OCHOBAaHHYIO Ha JIOTMKE
pPa3BUTHUS IPEIMETHOTO COIEP)KAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEH 00y4aroImuxcsl.

[Iporpamma mo ¢Qusmuke pa3paboTaHa C LENBI0 OKAa3aHHS METOAWYECKON IMOMOIIHM YYHTEIIO B
co3anuu pabodel mporpaMMel 1o y4eOHOMY MPEIMETY.

dusnka SBIAETCS CHCTEMOOOpA3yOIUM ISl €CTECTBEHHOHAYYHBIX Y4YeOHBIX MPEIMETOB,
MOCKOJIBKY (PM3MUYECKUE 3aKOHBI JIE)KAaT B OCHOBE MPOLIECCOB U SIBIICHUH, H3y4aeMbIX XUMUEH, OUOIOTHEH,
acTpoHOMHEH W (Qu3MYeckold reorpadueil, BHOCUT BKJIA]] B €CTECTBEHHOHAYYHYIO KapTHHY MUPA,
MpeI0CTaBIsIeT Haubolee sSCHble 00pa3lbl MPUMEHEHHUs] HAyYHOTO METOJa MO3HaHHUsA, TO €CTh crocoda
IIOJIyYEHUs JOCTOBEPHBIX 3HAHUM O MUDE.

Opna U3 TIaBHBIX 337a4 (PU3NYECKOT0 00pa30BaHUs B CTPYKTYpe 00IIero 00pa3oBaHUs COCTOUT B
(OopMUPOBAHNUU €CTECTBEHHOHAYYHOU IPaMOTHOCTH M MHTEpECA K HayKe y 00y4aroIIuxcsl.

N3ydyenne ¢u3uku Ha  0a30BOM  ypOBHE MpEANojaraeT OBIAJCHHE  CICAYIOIIMMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYYHYIO IPaMOTHOCTb:!

® HAy4YHO OOBSCHATH SBICHUS;

® OIICHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEOBAHMUSI;

® UHTEpPIPETUPOBaTh JaHHbIE W MCMOIb30BaTh HAy4yHbIE JI0KA3aTeIbCTBA JUISl IOJIyYEHUs
BBIBOJIOB.

Ienu u3ydyeHus GU3MKU HAa YpOBHE OCHOBHOIO o01iero oOpasoBanus onpezaenaeHsl B Konuenuu
npenofaBaHus ydeOHoro mpenMera «@Pusumka» B 00pa3oBaTENbHBIX oOpraHu3anusax Poccuiickoit
denepanuy, peaau3yolMX OCHOBHBIE 00IIe00pa3oBaTelbHbIE MPOrpaMMBbl, YTBEP)KIEHHON pelleHueM
Komnernn MunucrepctBa npocsenieHusi Poccuiickoit @eneparuu (mpotokon ot 3 aexadpst 2019 r. Ne
[1K4BH).

Henun usyvyenus ¢pusuku:

e npuOOpEeTEeHHE HHTEepeca M CTpPEeMJICHHsS OOYdYaOUIMXCS K HAayyHOMY HM3YYEHHIO INPHPOJIBI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE  TMPEACTAaBICHUH O  HAaydyHOM  METoJ€ TO3HaHus U (OpPMHUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIIEHHUS K OKPYKAIOIIUM SIBIICHUSM;

¢ (GopMHpOBaHME HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa H3y4eHHs OCHOB CTPOEHUS MaTepUU
U GyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (GopMUpOBaHHUE MPENCTABICHUN O posid (PU3UKHU JJIS Pa3BUTHs JIPYTHMX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTH;

® pa3BUTHE MPEICTABICHUN O BO3MOXHBIX cdepax Oynymieil mpopeccuoHaTbHON AesTeTbHOCTH,
CBSI3aHHOM C (PM3HKOM, MOATOTOBKA K JaJIbHEHUIIIEMY OOYUYEHHIO B ’TOM HAIPaBIICHUH.

JIoCTIKEHHE ATHUX Lieleld MmporpamMMbl 1o (pu3Mke Ha YpoBHE OCHOBHOTO 0OIIero oOpa3oBaHUS
o0OecrieunBaeTcs peleHueM CIeAYoIuX 3a1ay:

e MpuOOpeTeHHe 3HAHWH O JWCKPETHOM CTPOCHHUHU BEILIECTBA, O MEXAHWYECKHX, TEIUIOBBIX,
3JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e npuoOpeTeHre yMEHHIl OMUCHIBATh U OOBACHATH (U3MUYECKUE SIBJICHHS C HCIOJIb30BAHHUEM
MOJTYyYECHHBIX 3HAHU;

® OCBOCHHE METO/IOB PEUICHUS MPOCTEHIINX PAcYETHBIX 3a7ad C MCIOJIb30BaHUEM (PU3HUECKUX
MOJIeJIeH, TBOPUYECKUX U ITPAKTUKO-OPHUEHTHPOBAHHBIX 33/1a4;

® Dpa3BUTHE yYMEHUN HAOIIOAATh MPHUPOJHBIC SBJICHHS U BBINOJHATH OIBITHI, J1a0OpaTOpHBIE



paboTHI M SKCIIEPUMEHTAIBHBIC UCCIICIOBAHMSI C UCIIOJIb30BaHUEM N3MEPHUTEIBHBIX IIPHOOPOB;
e ocBocHHE TpUEMOB paboTel ¢ wuH(pOpManMel (QU3NUECKOro COAEp)KaHUs, BKIIOYas
MH(POPMALIHIO O COBPEMEHHBIX JOCTHKCHUAX (PH3UKH, aHAIN3 U KPUTHUECKOE OLIEHWBaHUE WH(OPMAIIHH;
® 3HAKOMCTBO €O c(epaMu TpOPEecCHOHATBHON NEATEITBbHOCTH, CBA3aHHBIMU C (DU3HKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAaHHBIMHU HA JOCTIKEHHSIX (PHU3UUYECKON HAYKH.
Ha wu3ydenue ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE OCHOBHOIO OOIIEro 0OOpa3oBaHHS
oTBOAMTCS B 8 Kitacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 102 vaca (3 gaca B Heeio).

INJTAHUPYEMBIE PE3YJbTATHBI OCBOEHHUA ITPOTI'PAMMBLI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

N3yuenne ¢u3uku Ha ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs HAINPaBICHO Ha JIOCTHKCHHUE
JUYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00Pa30BATENbHBIX PE3yIbTaTOB.

B pesynbrare uzydeHus pu3MKM HAa YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHs y 00ydaromierocs
OyayT chOpMHUPOBAHBI CIIECAYIONIUE IMYHOCTHBIC PE3YIbTAThI B YACTH:

1) maTpMoOTH4€eCKOro BOCIIUTAHMS

® TPOSBIICHUE HWHTEpeca K HCTOPHUH M COBPEMEHHOMY COCTOSHHUIO POCCHIMCKOW (Pr3uvecKoi
HAYKU;

® IICHHOCTHOE OTHOUICHHE K TOCTHXKEHUSM POCCHUICKUX YUEHBIX-(DU3HKOB;

2) rpa:kKIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

® TOTOBHOCTh K aKTMBHOMY Yy4YacTHUIO B OOCYXJICHHH OOIIECTBEHHO 3HAYMMBIX U ATHYECKUX
po0JIeM, CBS3aHHBIX C IPAKTHYECKUM IPUMEHEHHUEM JIOCTHKCHUN (DU3HKHY;

® (0CO3HaHHE BAKHOCTU MOPAJIbHO-3THUYECKUX IMPUHIHUIIOB B I€ATEIbHOCTH YUYEHOTO;

3) 3cTeTHYECKOro BOCIIUTAHMS:

® BOCIPHUATHE O3CTETUYCCKMX KadecTB (HU3MYECKOH Haykd: €€ TapMOHUYHOTO TOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) 1EHHOCTH HAYYHOT'0 MO3HAHUA:

® OCO3HaHHWE [EHHOCTU (PU3MUECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MMO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTMH, BAXKHENIIEN COCTABIIAIOLIEH KYJIBTYPBI;

® pa3BHUTHE HAYYHOU JII0OO3HATEIILHOCTH, HHTEPECA K UCCIIEI0BATEILCKON EeATeIbHOCTH;

5) popMupoBanus KyJbTYPbI 310POBbS M IMOIMOHAJBHOT0 0J1ar0NOTyYHA:

® OCO3HaHWE IIEHHOCTH 0E30MacHOro o0pa3a JKU3HH B COBPEMEHHOM TEXHOJIOTHUECKOM MHpE,
BaXHOCTHU TPaBUJ 0€30MaCHOTO MOBEACHMS HAa TPAHCIOPTE, HAa JOpPOrax, ¢ SJIEKTPHUUECKUM U TETJIOBBIM
000py/TI0BaHHEM B IOMAITHUX YCIOBUSX;

e chOpMUPOBAHHOCTh HaBbIKa pedIEKCHH, MPU3HAHUE CBOETrO MpaBa Ha OMIMOKY U TaKOTO e
npaBa y JIpyroro 4ejoBeKa;

6) TPY10BOr0 BOCIIUTAHUA:

® AKTHMBHOE y4yacTHE€ B pEIICHHHM MPAaKTUYECKUX 3a7ad (B paMKaxX CeMbH, 00pa3oBaTelbHOU
OpTraHMW3aIy, Tropoja, Kpas) TEXHOJIOTMUYECKON W COIMAlIbHOM HAMpPaBICHHOCTH, TPEOYIOMIHUX B TOM
qucie U PU3nIecKnX 3HAHU;

® UHTEpeC K MPAKTHUECKOMY U3YUSHHIO MPOQECCHIA, CBI3aHHBIX ¢ (DU3HUKOIA;

7) 3K0JI0rM4€eCcKOro BOCIIMTAHMS:

e OpHEHTAIMs Ha TMPUMEHEHHE (U3NUECKUX 3HAHWUW IS pEIIeHHWs 3a7ad B 00JacTH
OKPY’KaloIlle CpeJlbl, IJIaHUPOBAHMUS IIOCTYNKOB M OLEHKHM HUX BO3MOXHBIX TOCIEACTBUN s
OKpYKarolleu Cpeibl;

® 0OCO3HaHUE T00aTBHOrO XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTel NX pPelieHus;

8) ajanTannu K N3MEHSKIIUMCS YCJIOBHAM COUMATBHON 1 MPUPOAHOH Cpe/bl:

® TOTPEOHOCTH BO B3aMMOJICHCTBHUH TPH BBITTOJIHEHHH WCCIICIOBAHUN U MPOEKTOB (PU3MUECKOU
HaIPaBJIECHHOCTH, OTKPBITOCTh OMBITY ¥ 3HAHUSM JIPYTHUX;

® [IOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO I€ITEIbHOCTD;

e TOTPeOHOCTH B (POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4Hclie (OPMYTUPOBATH UJIEH, TIOHSITHS,
TUTOTE3bI 0 (PU3HUECKUX O0BEKTaX U SBICHUSIX;

e oco3HaHue AePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTH (PU3UKH;

® I[JIJAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETCHUH HOBBIX (PM3MUECKUX 3HAHUH;



® CTpeMJICHHE aHAJIM3HPOBATh U BBIABIATH B3aWMOCBSI3U MPHUPOJbI, OOIIECTBA U SKOHOMHKH, B
TOM YHCJIE C UCTOIb30BaHUEM (PU3NYECKUX 3HAHUM;

® OIICHKA CBOMX JICHCTBUH C YUETOM BIUSHHS HAa OKPYKAIOUIYIO CPEy, BO3SMOXKHBIX III00aTbHBIX
IIOCJIEICTBHM.

METAINIPEAMETHBIE PE3YJIbTATBI

B pesynbpTare ocBoeHUs MporpaMMbl Mo (U3MKE HA YPOBHE OCHOBHOTO OOmIero oOpa3oBaHHS y
oOyuatomerocsi OyayT cpopmMupoBaHbl MeTanpeIMeTHbIe pe3yJbTaThl, BKIIOYAIOIINE TT03HaBaTeIbHbIC
YHUBEpCaJbHbIE Yy4eOHbIE JCHWCTBUS, KOMMYHUKATHBHBIC YHHMBEpCAJlbHbIE Y4eOHBIC JeHCTBUS,
pEryJATUBHbBIEC YHUBEPCAJIbHbIE YUeOHbIE JCHCTBUSI.

Ilo3HaBaTeIbHbIe YyHHBepPCAIbHbIE YUeOHbIe AeiicTBUSA

Ba3oBble Jjornueckue aeicTBHsA:

® BBIIBIISITH U XapaKT€PU30BaTh CYIIECTBEHHBIE IPU3HAKU OOBEKTOB (SIBICHUN);

® YCTaHaBIMBATh CYIIECTBEHHBIM NpHU3HAK KiIacCH(UKALMU, OCHOBaHUS i 0000UmIeHUsS U
CpaBHEHHS;

® BBIIBISITH 3aKOHOMEPHOCTH W TMPOTHBOPEUMsS B paccMaTpuBaeMbIX (akTax, OaHHBIX U
HAOIIO/ICHUSX, OTHOCSIIMXCS K (PU3MUECKUM SBIICHUSIM;

® BBIBJIATH NPUYMHHO-CIICICTBEHHBIC CBSI3U MPH W3YUEHUH (QU3NUYECKUX SBICHUN M MPOIIECCOB,
JeNaTh BBIBOJBI C HCIOJB30BAHWEM JIEAYKTUBHBIX M WHAYKTUBHBIX YMO3aKIIOYCHUH, BBIIBUTATh
TUIOTE3bl O B3aMMOCBA3SIX (PU3NUECKUX BEIHYMH;

® CaMOCTOSITETIbHO BBIOMpATh CIOCOO pemeHus y4eOHOH (u3nyeckoil 3amadym (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pEUICHHs, BHIOOpP HamOolee TMOAXOAAIIETO C Y4ETOM CaMOCTOSATEIHHO
BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarebckue 1eiCTBUS:

® JICIIOJIB30BATh BOIPOCHI KaK MCCIEI0BATEIbCKHI HHCTPYMEHT MTO3HAHMUS;

® TMPOBOAWTH IO CAMOCTOSITENIFHO COCTaBICHHOMY IUIAHY OIBIT, HECIOXHBIA (HU3NYSCKHUNA
HKCIEPUMEHT, HEOOJIBIIIOE UCCIIETOBAHNE (PU3NIECKOTO SIBICHUS;

® OIEHMBATh Ha TMPUMEHUMOCTh U JOCTOBEPHOCTh HWH(POpPMAlLMIO, MOJIYYEHHYIO B XOJe
UCCIIEIOBaHMS WIIM HKCIIEPUMEHTA;

® CaMOCTOSITETTHHO (hOPMYJIHPOBATH OOOOIIEHUS W BBIBOABI 10 pPE3yJbTaTaM MPOBEAEHHOTO
HaOJIFOICHNS, OTIBITA, UCCIICOBAHMS,

® [IPOTHO3MPOBATH BO3MOXKHOE JajibHeWIee pa3BUTHE (U3NUYECKHUX MPOIECCOB, a TaKKe
BBIJIBUTATh MPENONI0KEHUS 00 MX Pa3BUTUHU B HOBBIX YCIIOBHUSX M KOHTEKCTaX.

Pa6ora ¢ undopmanmueii:

® MPUMEHATH Pa3IMYHbIE METOJIbl, HHCTPYMEHTHI U 3allPOCHI IIPU MOMCKE U 0TOOpe HpOopMauu
WIM JAHHBIX C YYETOM MPEATIOKEHHOM yueOHOoM pu3ndeckoi 3a1auu;

® aHAIM3HPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIIMIO PA3IUYHBIX BUIOB U
(bopM mpecTaBIeHUS;

® CaMOCTOSITENIbHO BBIOMpPATh ONTUMalbHYIO (OpMy TMpeAcTaBleHUus HHPOpMaUU U
WITIOCTPUPOBATh peIIaeMble 3a/la4d HECIOKHBIMH CXEMaMH, IuarpaMMaMiu, WHOW Trpadukodl W ux
KOMOHWHAIIUSIMH.

KomMyHHKaTHBHbIE YHHBepPCAJIbHbIe Y4eOHbIE el CTBHA:

® B XoJe OOCyXJeHHs y4eOHOro marepuaia, pe3yabTaToB JaOOpaTOPHBIX pabOT M MPOEKTOB
3aJaBaTh BOIIPOCHI 1O CYLIECTBY OOCYKIaeMOil TEMbl W BBICKA3bIBaTh HJIEH, HalleJICHHbIE Ha peIIeHue
3a/1a4d ¥ TojiepKaHue OJaroKeaaTeIbHOCTA OOIIECHHUST;

® COIOCTaBJIATH CBOU CYXJIEHHUS C CYKICHMAMHU APYIMX yYaCTHHUKOB JAMANOra, OOHApYXKHUBaTbh
pas3yIn4Ke U CXOJCTBO MO3ULIUH;

® BBIPAXKATh CBOIO TOUKY 3PCHUS B YCTHBIX U THCbMEHHBIX TEKCTAX;

e IyOJMYHO TPENCTABISATH PE3YNIBTAThl BBITOJHEHHOTO (U3UYECKOTO OIBbITa (IKCIIEPUMEHTA,
WCCJICIOBAHMS, IPOEKTA);

¢ TIOHMMAaTh W HCIOJB30BaTh MPEHMYIIECTBA KOMAHIHOW W WHIAWUBUAYAIbHOW pPAaOOTHI TpHU
pelieHnr KOHKPETHON (PU3UIECKOM MPOOJIeMBI;

® MPUHHUMATH L€ COBMECTHOW JEATEIIbHOCTH, OPTaHU30BbIBATH JACUCTBHS MO €€ TOCTUKEHUIO:
pacmpenenaTb poyu, OOCYXKAaTh MPOIECCHl U PEe3yIbTaThl COBMECTHOW paboOThI, 0000MaTh MHEHUS



HECKOJIBKHX JTIOACH;

® BBHIMOJHATH CBOIO YacTh pabOThI, JOCTUTass KAayeCTBEHHOTO pe3yjbTara IO CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYS CBOM JICUCTBUS C APYTUMH YJI€HAMU KOMaH/IbI;

® OIICHUBAaTh KAayeCTBO CBOET0 BKJaJa B OOLIMN MPOAYKT MO KPHUTEPHUSM, CAMOCTOSATEIHHO
c(hOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1€iiCTBUSA

Camoopranuszaums:

® BBUIBISITH TPOOJIEMbI B JKM3HEHHBIX M YYEOHBIX CHUTYaIUsX, TPEOYIOIUX I PEIICHUs
(bu3nUecKux 3HAHUM;

® OpHUEHTHPOBATHCS B PA3NIUYHBIX MOAXO0JAX MPHUHITHUS PelleHU (MHAUBHUIYaTbHOE, MPUHITHE
pellieHus B TPyIIe, IPUHITHE PELICHUN TPYIIIOil);

® CaMOCTOSITEJIbHO COCTABIISATH ~ QJITOPUTM  peIIeHUs (U3MUECKOW 3aJauyd  WIM  IJIaHa
UCCIICIOBAaHUS C YYETOM MMEIOLIMXCS PECYpPCOB UM COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAThH
npejiaraeMble BApHaHThI PEIICHHUI;

e JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJLJIEKT:

® JaBaTh aJCKBATHYIO OLICHKY CUTYaIlMU U MpeJiarath MjiaH e€ U3MEHEHUS;

® OOBSICHATHP NPHUYUHBI JOCTHXKEHUS (HEHOCTIKEHHUSI) PE3YJbTaTOB JEATEIbHOCTH, J1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY;

® BHOCHTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCJIE B XOJ BBIMOJHEHUS (PU3UUECKOTrO
UCCIICIOBAaHMSI WJIM TPOEKTAa) HA OCHOBE HOBBIX OOCTOSTENBCTB, WM3MEHHUBIIMXCS CUTYAlHd,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIIIMX TPYIHOCTEH;

® OIICHUBAThb COOTBETCTBUE PE3y/IbTaTa LENU U YCIOBUSIM;

® CTaBUTH ceOs Ha MECTO JPYroro 4elioBeKa B XOJE€ CIOpa WIHM JUCKYCCHH Ha HAy4HYIO TEMY,
MOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro;

e [IpU3HABaTh CBOE MPABO Ha OMIMOKY MPH pelIeHUH (PU3NUECKHX 3a7a4 WK B YTBEPKICHUAX Ha
Hay4HbIE TEMBI U TaKOE YK€ TIPaBO JIPYroTo.

HNPEIMETHBIE PE3YJIBTATHI

K koniy oOyuenust B 8 kjiacce npeaMeTHbIE pe3yJIbTaThl HA 0230BOM yPOBHE JIOJKHBI OTPaXaTh
c(OpPMUPOBAHHOCTH Y OOYUAIOLTUXCS YMEHHI:

® JCIOJb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHHE aTOMOB U MOJEKYII,
arperatHble COCTOSIHUS BEIIECTBA, KPUCTATUTMUECKHE U aMOp(HbIE Tella, HACHIIICHHBIN  HEHACHIIIEHHBIH
nap, BIQKHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHsISI DHEPTUs, TEIJIOBOM JBHUTATENb, AJIEMEHTApHBIN
3JIEKTPUUYECKUN 3apsJl, SIEKTPUUYECKOE T0JIe, MPOBOAHUKU U JAUDIICKTPUKH, TOCTOSTHHBIN 3JEKTPUUYECKU
TOK, MarHUTHOE TOJIE;

e paznuyaTh SABICHUS (TEIJIOBOE pacIIMpPEHHe U C)KaThe, TeIulonepeaaya, TernjaoBoe paBHOBECHE,
CMauMBaHUE, KaNWUISAPHbIE SBJICHUS, WCHApEeHHe, KOHJEHCAlUs, I[IJIaBJIEHUE, KpUCTALIA3aUs
(oTBepaeBaHKE), KUTICHUE, TEIUTONEpenaya (TETUIONPOBOIHOCTh, KOHBEKITUS, U3IIYICHHE), AICKTPU3AIUS
TEJ, B3aUMOJICICTBUE 3apsAA0B, ACHCTBUS AIIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHUE, B3aUMO/ICHCTBIE
MarHuTOB, JEHCTBHE MAarHUTHOTO TIOJII HAa TMPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAs WHIYKIUS) TI0
OMHMCAHUI0 MX XapaKTePHBIX CBOMCTB W Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOIIMX JAHHOE (PU3UUYECKOE
SIBJICHHE;

® pAaCIO3HABaTh MPOSIBICHUE W3YYCHHBIX (PH3UYECKUX SBICHUN B OKPYXKAIOIIEM MHUpE, B TOM
yrcnie GU3NYECKUE SBICHHSI B PUPOJIE: MOBEPXHOCTHOE HATSKEHUE M KANMIIISIPHBIE SIBJICHUS B IPUPOJIE,
KpUCTAILJIBI B IpUpoJe, u3nydenne ConHIa, 3aMep3aHue BOJI0EMOB, MOPCKHE OpH3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, JJEKTpPHUYECKHUe SIBICHUS B aTMmocdepe, IIEKTPUUYECTBO KUBBIX OPTaHU3MOB,
MarHuTHOE MoJie 3eMH, JApeild MOII0COB, pOJIb MarHUTHOTO MOJIA JIJS KU3HU Ha 3emJie, MOJIspHOe
CUSTHUE, TIPU 9TOM TEPEBOAMTH MPAKTUYECKYIO 33aJaduy B y4eOHYIO, BBIACNATH CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKku) PU3HUECKUX SIBICHUM;

® ONWCHIBATH W3YYEHHBIC CBOWCTBA TeN U (PU3MYECKHE SIBICHUS, HWCIONB3YS (U3HUECKUE
BEJIMYMHBI (TeMmeparypa, BHYTPEHHSISI SHEPIusi, KOJIMYECTBO TEIUIOThI, YJIENbHAasi TEII0EMKOCTh
BEIeCTBa, yJelbHas TEIUIOTa IUIABJICHMs, yIelbHas TEeIUloTa MapooOpa3oBaHUs, yAeNIbHAs TEIJIoTa
CTOpaHUs TOTUIMBA, KOI(PPUIMEHT MOJIE3HOTO JCUCTBHUS TETUIOBOW MAIIMHBI, OTHOCUTEIHHAS BIIAXKHOCTh



BO3/yXa, SJEKTPUUECKUN 3aps], CHJIa TOKA, SJEKTPUUECKOe HANpsKEHUE, COMPOTUBIICHUE MPOBOIHUKA,
yIETHbHOE CONMPOTUBJICHHE BEIIECTBA, PadOTa W MOIIHOCTh JJIEKTPUYECKOTO TOKA), MPH OMUCAHHUH
MPaBWIBHO TPAaKTOBAaTh (DU3MUECKUNA CMBICT HCHOJB3YEMBIX BEIWYMH, OOO3HAUECHUS U EIUHUIIBI
(bU3MYECKUX BEIIMYMH, HAXOIUTh (POPMYIIBI, CBS3BIBAIOIINEC JAHHYIO (DU3UYECKYIO BETUYHHY C JIPYTUMHU
BEJIMYMHAMU, CTPOUTH IPaUKU U3y4YEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEJIUYUH;

® XapaKTepH30BaTh CBOWCTBA TeN, (DPU3UYECKHE SIBICHUS W IPOIECCHI, UCIOJIb3YsS OCHOBHBIE
MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOEHUS BEIECTBA, MPHUHIUMI CYNEPHO3ULMU TOJIeh
(Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs 3apsjaa, 3akoH OMa JJis yyacTKa IenH, 3aKoH J[xoyis—
Jlenia, 3aKOH COXpaHEHHs YHEPTUH, TIPU 3TOM JIaBaTh CJIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aIUCHIBATH
€ro MaTeMaTU4YEeCKOE BhIPAKEHUE;

e OOBSCHATH (PM3MUECKUE TMPOILECChI U CBOWCTBA TEJ, B TOM YHCIE M B KOHTEKCTE CUTYyaIlHid
MPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa: BBISBIATH MPUUYUHHO-CICJCTBEHHbIE CBA3H, CTPOUTH
00BsSCHEHHE W3 |—2 JIOTMYECKHX IIIaroB ¢ ONMOPOW Ha 1—2 M3Yy4EeHHBIX CBOWCTBA (M3UYECKUX SBJIICHHUM,
(bU3HYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemaTh pacuéTHbIC 3a7auu B 2—3 JEHCTBUS, UCHONB3YS 3aKOHBI M (DOPMYIIBI, CBSI3BIBAIOIINE
dbusnyeckue BENTWYMHBI: HA OCHOBE aHalHM3a YCIIOBHUS 3aJaud 3alHChIBaTh KPATKOE YCIOBHUE, BBISBISTH
HEJOCTAaTOK JAHHBIX JUIA PEHICHHS 3aJladd, BbIOMpAaTh 3aKOHBI W (OPMYJIBI, HEOOXOAMMBIE ISl €€
pellleHusi, MPOBOJIUTh pacu€Thl W CpPaBHUBATh IOJyYEHHOE 3Ha4YeHHE (U3MUECKOH BEIUYUHBI C
W3BECTHBIMH JIAHHBIMU;

® pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO PELIUTh MPU MOMOIIU (PU3HUECKUX METOIOB,
UCIIONB3YSl  ONKCAaHUE HCCIEJOBAHMS, BBIACNATH IPOBEpSEMOE  MPENAINOJIOKEHHE, OIIEHHWBATh
MPaBUIILHOCTH MOPSIKA MPOBEACHUS NCCIEAOBAHMS, 1€JIaTh BHIBOIBL;

® TIPOBOAUTH OMBITHI MO HAOMIOAEHUIO (U3MYECKUX SBICHUA WM (PU3NYECKUX CBONCTB Tel
(KanwIIsipHbIE SBIICHUS, 3aBHCHUMOCThH [JABJICHHSI BO3[yXa OT €ro o0bEéMa, TeMIepaTypbl, CKOPOCTH
mpoliecca OCTHIBAaHUSI W HarpeBaHUs MPU M3IYYECHUHW OT [BETAa H3JIyYaromiedl (TOrJIomaroIiei)
MOBEPXHOCTH, CKOPOCTh HCIAPEHUS BOJBI OT TeMIEpaTyphbl KHIKOCTU M IUIOHIAAU €€ MOBEPXHOCTH,
SJICKTPHU3ALIMS TEJT ¥ B3aMMOJICHCTBHE DJIEKTPUUECKHUX 3apsI0B, B3aUMOJICHCTBHE TIOCTOSIHHBIX MarHUTOB,
BU3yaJIM3alisl MarHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB, JEHCTBUS MArHUTHOTO IOJISI HA MPOBOAHUK C
TOKOM, CBOWMCTBa AJICKTPOMArHWTa, CBOWCTBA AJIEKTPOJBUTATENS MOCTOSIHHOTO TOKa): (OpMyIHpPOBATH
poBepsieMble IPENONI0KEHHS, COOUPATh YCTAHOBKY U3 MPEAIOKEHHOTO 000pYyI0BaHUs, OMUCHIBATH X011
ombITa U (HOPMYITUPOBATH BHIBOJIBI;

® BBLIIOJIHATh NPSIMbIE M3MEPEHUS] TEMIIEpaTypbl, OTHOCUTEIbHOM BIIAKHOCTH BO3/1yXa, CHUJIBI
TOKa, HAMpSDHKEHUS C KCIOJb30BAaHHUEM AaHAJOTOBBIX MNPUOOPOB M NAaTYMKOB (UINYECKUX BEIUYHH,
CpPaBHUBATH PE3YJIbTAThl U3MEPEHUN C YIETOM 3aaHHON aOCOMIOTHOM MOTPEIIHOCTH;

® TPOBOAMUTH HKCCIEAOBAaHUE 3aBUCHUMOCTH OJHOM (DM3MUECKON BEIMYMHBI OT JPYrod ¢
UCIIONIb30BAaHUEM TMPSMBIX HM3MEPEHUN (3aBUCHMOCTh COMPOTUBJICHHS] MPOBOAHMKA OT €ro JAJUHBI,
TJIOMIAM TIOTIEPEYHOTO0 CEYEHHUsI M YACIBHOTO COMPOTHUBIICHMS BEIIECTBA IMPOBOJHMUKA, CHUJIBI TOKA,
UIYLIEr0 4Yepe3 MPOBOJHUK, OT HANPSIKEHHUS HA IMPOBOJHMKE, MCCIEAOBAHHME IOCIIEIOBATEIBHOTO M
napayieIbHOTO COCIMHEHWH TPOBOJHUKOB): TUIAHUPOBATH HCCIEIOBaHUE, COOMpaTh YCTAaHOBKY U
BBITIOJHATh M3MEPEHUs, CIeAys NPeUIOKEHHOMY IIIaHy, (UKCHPOBATh pPE3yabTaThl MOTYyYEeHHOU
3aBUCHMOCTH B BHJI€ TAOJIHI] U TPaKOB, JIeJaTh BEIBOJBI IO PE3yJIbTaTaM MUCCIICIOBAHMS;

® TIPOBOAUTH KOCBEHHBIC M3MEPEHUs (U3NUYECKUX BEIHUMH (yAeTbHas TEMJIO0EMKOCTh BEIECTBa,
COTIPOTHBIIEHHWE TPOBOJHUKA, pad0Ta W MOIIMHOCTH AJIEKTPHUUECKOTO TOKA): IMJIAHUPOBATh H3MEPEHUS,
coOupaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY, CIAEAYS MPEAT0KEHHON MHCTPYKIINH,  BEIYUCIISITh 3HAYCHUE
BEJTUYNHBI,

e CoOMIOAAThH MpaBUJIa TEXHUKHU 0€30MacHOCTH IpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

® XapaKTepH30BaTh MPHUHIUIBI JEHCTBHUSI W3YYEHHBIX MPUOOPOB M TEXHHUUYECKUX YCTPOUCTB C
OMOpol Ha WX OMHCaHUA (B TOM YHCIE: CHUCTeMa OTOIUICHHsI JOMOB, TUTPOMETp, MapoBas TypOHUHa,
aMIIepMETP, BOJBTMETP, CUETYMK IJICKTPUYECKOW DSHEPrUH, OJIEKTPOOCBETHTEIbHBIC MPHOOPHI,
HarpeBaTENIbHBIE JIIEKTPONPUOOPHI (MIPUMEPHI), DIIEKTPUUYECKUE TMPEJOXPAHUTEIH, SJIECKTPOMATHHT,
JJIEKTPOABUTATENNb IOCTOSHHOTO TOKAa), HCIOJIb3YsS 3HAaHUS O CBOMCTBaxX (U3NYECKUX SBICHUN H
HEo0X0oauMbIe (PM3HUECKHE 3aKOHOMEPHOCTH;

® pAaco3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA W M3MEPUTEIbHbIE MPUOOPHI MO CXeMaM U
CXEMAaTUYHBIM pPHUCYHKaM (SKUJIKOCTHBIH TEPMOMETp, TEPMOC, ICHUXPOMETP, THUTPOMETpP, IBUTATEIh



BHYTPEHHEIO CrOpaHMsi, 3JEKTPOCKOI, peocTaT), COCTABIATh CXEMBbl JJIEKTPUYECKUX Leneil c
NOCJIEIOBATEIbHBIM U TapaJlIeIbHIM COEAMHEHUEM 3JIEMEHTOB, pas3iinyasi yCJIOBHBIE O00O3HAUCHHS
JJIEMEHTOB JIEKTPUYECKUX LIeTIeH;

® TMPUBOJIUTH NPUMEPHI (HAXOAUTh MH(OPMAIHMIO O MPUMEpax) MPAKTHUECKOTO HCIIOIb30BAHUS
Gu3MYECKUX 3HAHWKA B TOBCEJIHEBHOW >KHM3HHU I oOecreueHus: Oe30MacHOCTH MpH OOpalieHUH C
npubopaMM M TEXHHYECKMMH YCTPOMCTBAMH, COXPAaHEHHs 3/0pOBbsl U  COOJIIOJCHHUS HOPM
HKOJIOTMUYECKOTO MIOBEJICHUS B OKPYKaIOLLEH CpelE;

® OCYHIECTBIATh IMOMCK HMH(popManuu (Qu3Hueckoro cojepxkaHus B VHTepHeTe, Ha OCHOBE
UMEIOIMXCA 3HAHUM M INYyTEM CPAaBHEHUS JOMNOJIHUTENIBHBIX HCTOYHUKOB BBIJEIATh HMH(OpMAIUIO,
KOTOpast ABJSIETCS MPOTUBOPEUHUBOI UM MOKET OBITh HEIOCTOBEPHOM;

® 1CIIOJIb30BaTh IIPM BBHINOJHEHUM YYEOHBIX 3aJaHUN HAy4YHO-TNIONYJISIPHYIO JIMTEpaTypy
(GU3nM4ecKoro coaepxkaHus, CIPaBOYHbIE MaTepHalibl, pecypchl ceTh VHTepHeT, BiaxeTb HpuUEéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBanus HH(POPMAIIK U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

® Cco37aBaTh COOCTBEHHBIE TMCBMEHHBIE M KPaTKUE YCTHbIE cOOOIIeHus, 00001mas nHdopmanuio
U3 HECKOJIbKMX HCTOYHUKOB (DU3MYECKOTO COJEpKaHMs, B TOM 4YHCIE IYOJMYHO MPEACTABIATH
pe3ysbTaThl MPOEKTHOW WJIM HCCIIEI0BATENbCKOM JESATENIbHOCTH, MPU ITOM TI'PAMOTHO MCIIOJIb30BaTh
U3y4eHHbIN MOHATUNHHBIN annapar Kypca (pU3MKH, COIIPOBOXKIATH BBICTYIIJICHUE IIPE3EHTaIUeH;

® TIpU BBHINOJHEHUH y4eOHBIX MMPOEKTOB U MCCIICAOBAHUHI (U3NUECKUX MPOIIECCOB PACIIPELIIAT
00513aHHOCTH B TPYIIE B COOTBETCTBHM C MOCTABJICHHBIMHU 3aJadyaMH, CICIUTH 32 BBHIIIOJHEHUEM IUIaHA
JeMCTBUN U KOPPEKTUPOBATh €ro, aJeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJAJ B JAEATEIbHOCTH I'PYIIIIBI,
BBICTPaNBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE, MPOSBIISS TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K xoHiy oOyuyeHus B 9 kjiacce npeaMeTHbIE pe3ysIbTaThl HA 6a30BOM YPOBHE JIOJKHBI OTPaKaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

® CIOJIB30BaTh  IOHATUSA:  cHcTeMa  OTcuéTa, MaTepualibHas  TOYKa,  TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHMYECKOro JBWKEHUs, Jedopmanus (ymnpyras, IUIacTHUECKas), TpEHUe,
LHEHTPOCTPEMUTENIBHOE YCKOPEHHE, HEBECOMOCTb M IMEPErpy3KH, LEHTP TSHKECTH, aOCONIIOTHO TBEpIOE
TEJI0, LIEHTP TSHKECTU TBEPJOTO TeNa, paBHOBECHE, MEXaHWYECKHUE KoeOaHHsl U BOJHBI, 3BYK, HH(pa3ByK
U YJIbTPa3ByK, JJEKTPOMAarHUTHBIC BOJIHBI, IIKaJa JJIEKTPOMATrHUTHBIX BOJIH, CBET, OJIM30PYKOCTh H
JaJIbHO30PKOCTh, CHEKTPBl MCIYCKAHUS W TOIJIOUICHUs, anb(a, OeTa- U ramMma-u3iaydeHHs, U30TOIIBI,
siepHasi SHEPreTHKa;

e pasnuuaTh SABJIEHHUA (paBHOMEpHOE M HEpaBHOMEPHOE NPSIMOJIMHEHHOE JBH)KEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHENHOE JBH)KEHUE, CBOOOIHOE MaJIeHUE Tel, PaBHOMEPHOE IBUKEHHE IO
OKPYKHOCTH, B3aUMOJICHCTBUE TeJl, PEaKTUBHOE JIBUXKEHHUE, KoJebaTeIbHOe NBMKEHUE (3aTyXarolue U
BBIHYX/ICHHbIE KOJeOaHUs), pPE30HAHC, BOJIHOBOE JBU)KEHHME, OTPaK€HHUE 3BYKA, MPSMOJIUHEHHOE
pacnpocTpaHeHue, OTpaK€HHWE M MPEIOMJIEHWE CBETa, IIOJIHOE BHYTPEHHEE OTpakKeHHE CBETa,
pasiioskeHue 0eJoro CBeTa B CHEKTP U CIIOKEHHE CIIEKTPAJIbHBIX 1IBETOB, TUCIIEPCUS CBETA, €CTECTBEHHAs
pPaZMOaKTHBHOCTh, BOSHUKHOBEHHE JIMHEHYATOTO CIEKTpa HM3JIyYEHHsI) TIO0 ONMCAHHUI0 WX XapaKTePHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JJAHHOE (PU3HUECKOE SBJICHUE;

® paCrO3HaBaTh TPOSIBIICHHE W3YYECHHBIX (PM3MUECKUX SIBICHHH B OKpYKalomeM Mupe (B TOM
yucie (pU3NYecKue SBJICHUS B MPUPOJE: MPUIUBBI U OTIUBBI, JABIMKeHHE MiIaHeT COJHEYHOH CHCTEMBI,
PEaKTHBHOE JBW)KEHHE JKMBBIX OPTaHWU3MOB, BOCIPHATHE 3BYKOB JKHBOTHBIMH, 3EMIIETPSICCHHE,
ceificMUUecKkue BOJHBI, I[yHaMM, 9XO, L[BETa Tell, ONTHYECKHUE SBICHHUS B MPHUPOJE, OHMOIOTHYECKOe
NeicTBUE  BUAMMOTO,  YJIbTPa(HONETOBOTO W  PEHTICHOBCKOTO  M3IyYCHHH, eCTECTBEHHBIN
paTMOaKTUBHBINA (POH, KOCMUYECKHE JTYUH, PAJJMOAKTUBHOE U3TYUYEeHUE PUPOIHBIX MUHEPAJIOB, AEHCTBUE
PaZMOAKTHBHBIX W3JIyYeHWH Ha OpPraHWU3M 4YeJOBEKa), MPH ITOM IEPEBOJUTH NMPAKTHUECKYIO 331ady B
yueOHYI0, BBIIEIATH CYIIECTBEHHBIE CBOUCTBA (IPU3HAKK) (PU3UUECKUX SBICHUI;

® ONUCHIBATh HM3YYCHHBIC CBOWCTBA TEN W (PU3MUYECKHE SIBICHHS, HWCIONB3Yys (U3NIECCKHE
BEIMYMHBI (CPEIHSAS W MTHOBEHHas CKOPOCTh Tella IMPH HEPAaBHOMEPHOM JBW)KCHUH, YCKOpEHHE,
nepemMeleHe, MyTh, YIrioBas CKOPOCTb, CHJIa TPEHHUS, CHJIa YHOPYTOCTH, CHJIA TSDKECTH, YCKOpEHUE
CBOOOJHOIO MAJEHUs, BEC Tela, UMIIYJIbC TeJa, UMIIYJIbC CHIIbI, MEXaHH4YecKass paboTa M MOIIHOCTb,
NOTEHIMAJIbHAS SHEPTHs Teja, MOJHATOrO HaJ MOBEPXHOCTHIO 3€MJIH, MOTCHIMANbHAS YHEPTHUS CXKATOU
IPYKUHBI, KHHETUYECKAasl SHEPIHsl, TIOJHAsi MEXaHUYeCKask YHEPIUs, EPHOA U 4acToTa KoJeOaHuil, AuHa
BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, MOKAa3aTellb MPEJIOMIICHHUS CPEeIbl), MPH
ONHCAaHUM MPABUIBHO TPAKTOBATh (DU3MUYECKHH CMBICT MCIOJIb3YEMbIX BEIMYUH, OOO3HAUYEHUS H



€IMHUILBl PU3NYECKUX BEIMUYUH, HAXOAUTh (DOPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (PU3UUECKYIO BEIMUUHY C
JPYTUMH BEJTMUYMHAMH, CTPOUTH TPAPUKH NU3YUYEHHBIX 3aBUCUMOCTEH (PM3MUECKUX BEIUYHH;

® XapaKkTepU30BaTh CBOMCTBAa Tes, (PU3MUECKUE SBJICHUS M MPOLECCH, HUCMONb3Yys 3aKOH
COXPaHEHMsI HHEPIUU, 3aKOH BCEMUPHOIO TATOTEHMs, NPUHIMII CYNEPHO3ULMU CHJI, NPUHLUI
OTHOCUTENBbHOCTU [ anmies, 3akoHbl HbIOTOHA, 3aKOH COXpAaHEHHs HMITYJIbCA, 3aKOHBI OTPAKEHUS H
IPEJIOMIIEHUS CBETA, 3aKOHBI COXPAHEHUS 3apsIOBOIO U MacCOBOIO YMCEJI IPU SIIEPHBIX peakUusX, MNpH
3TOM JIaBaTh CIOBECHYIO (hOPMYIHPOBKY 3aKOHA M 3alMCHIBATh €TO0 MATEMAaTHUECKOE BBIPAKEHUE;

® O00BACHATH (PU3UYECKUE IPOLIECCHl U CBOWCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE CUTyalUl
IIPAaKTUKO-OPUEHTHUPOBAHHOIO  XapaKTepa: BbIABIATh I[PUYMHHO-CIEACTBEHHBIE CBSA3H, CTPOUTH
00BbsicHeHUE U3 2—3 JIOTMYECKUX IIaroB ¢ OMOpOM Ha 2—3 M3YYEHHBIX CBOWCTBA (PM3NYECKUX SIBICHUH,
(GU3MUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

® pemiath pacy€THBIC 3a7a4M (OMUPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHUM), UCTIONb3Ys 3aKOHbI
U (GopmyIibl, CBsI3bIBaOIIME (PU3MUECKUE BEIMYMHBI: Ha OCHOBE aHAJIM3a YCIIOBHS 33a[a4d 3alUCBIBATh
KpaTKoe yCJIOBHE, BBISBIIATh HEAOCTAIONIME WM W30BITOUHBIE JaHHbIE, BHIOUPATh 3aKOHBI M (OPMYIIbI,
HEOOXOMMBIE ISl PELICHHS, TPOBOIUTH PACUETHI U OLIEHUBATH PEATMCTHYHOCTH OTYYEHHOTO 3HAYCHHS
(GU3U4eCcKOil BETMUNHBL;

® pacro3HaBaTh MPOOJIEMBI, KOTOPhIE MOXHO PEHIMTh TPU TOMOIIM (PU3HUYECKHX METOJIOB,
UCTIONB3YSl  ONMUCAHWE WCCICNOBAHMUS, BBLACIATH MPOBEPIEMOE  NPEINOI0KEHUE, OICHUBAThH
IPaBUIBHOCTh MOPSIIKA MPOBEJNEHUS HMCCIECIOBAHUSA, J€NIaTh BBIBOJbI, HHTEPIPETHPOBATH PE3YIbTAThI
HAOJIIOJICHUH H OIBITOB;

® [POBOAMTH OMBITHI 10 HAOIIONCHHIO (PU3MUYECKUX SBICHUH WM (U3UYECKUX CBOMCTB Tell
(u3ydyeHue BTOporo 3akoHa HbpIOTOHA, 3aKOHA COXpaHEHMs 3HEPruM, 3aBUCHUMOCTb IEpHOAa KoJeOaHMi
NPYKHUHHOTO MasiTHUKA OT MacChl rpy3a M KECTKOCTH NMPY>KUHBI U HE3aBUCHUMOCTD OT aMILIUTY bl MaJIbIX
KoJIeOaHUH, MPSIMOJIMHENHOe paclpoCTPaHEHUE CBETa, Pa3sIoKeHHE Oeoro CBETa B CIEKTP, U3yueHUE
CBOMCTB M300pa)KEHUS B MJIOCKOM 3€pKaJic M CBOMCTB M300paKeHUs MpPEAMETa B COOMpAIOIIEH JTUH3E,
HaOJI0IeHUE CIUIOIIHBIX U JIMHEWYAThIX CIIEKTPOB U3JIY4YEHHs): CAMOCTOSTENIbHO COOUPATh YCTAaHOBKY U3
U30BITOYHOTO Habopa OOOpyNOBaHUS, ONUCHIBATH XOJ OIBITA U €ro pe3ynbTarbl, (OpPMYIUPOBATH
BBIBOJIbI;

® TPOBOAWTH NMPU HEOOXOTUMOCTH CEPHIO NMPSIMBIX U3MEPEHUH, OMpeaessisi cpeHee 3HaYCHHE
u3MepsieMol BenU4MHBI ((POKYCHOE paccTosiHue coOMparoliel JHH3bI), 0OOCHOBBIBaTh BBIOOP criocoba
U3MepeHus (U3MEpPUTEIBHOTO PHOopa);

® TIPOBOAMTH UCCIEIOBAHHE 3aBUCUMOCTEH (DPU3MUECKMX BEIWYMH C WCIIOJIB30BAaHUEM MPSIMBIX
U3MepeHuil (3aBUCUMOCTh IYTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM JIBUKEHUH 0€3 HadaJlbHON CKOPOCTH,
nepuojia KojaeOaHuii MaTeMaTHYECKOTO MAasiTHUKA OT JUTHHBI HUTH, 3aBHCUMOCTH yTIJIa OTPaKEHHsI CBETa
OT yTJia TaJieHus ¥ yIJia MPeIOMIICHHS OT yIJIa MaJieHns): IUIaHUPOBaTh UCCIIeIOBaHUE, CAMOCTOSTEIBHO
coOMpaTh YCTaHOBKY, (PUKCHPOBAThH PE3yNbTaThl MOIYYEHHOM 3aBUCUMOCTH (PU3NYECKUX BEIMYMH B BUJIC
TaOIHI U TPaHKOB, AETaTh BHIBOABI 110 PE3yJIbTaTaM UCCIIETOBAHHS;

® IPOBOAMTH KOCBEHHBbIE M3MEpPEHMs (U3NUYECKUX BEIMYMH (CpelHsAs CKOPOCTh M YCKOpPEHHE
Tela TPH PABHOYCKOPEHHOM JBIDKEHHH, YCKOPEHHE CBOOOTHOTO TaJeHHs], >KECTKOCTh TPYKUHBI,
KO3(PPUIIMEHT TPeHUsI CKOJBXEHUS, MeXaHu4Yeckass paboTa U MOLIHOCTb, YaCTOTA U MEpUOJ KojeOaHuit
MaTeMaTHYECKOTO M MPYKUHHOTO MAasTHUKOB, ONTHYECKas CHJIa COOMPAFOIIEH JIMH3bI, paJliOaKTHBHBIN
¢oH): mIaHUpPOBATh U3MEPEHUs, cOOMPATh HKCHEPUMEHTAIBbHYIO YCTAHOBKY U BBINOJIHATH HU3MEpPEHHUS,
Cliefysl TPEUIOKEHHOW WHCTPYKIIMH, BBIYUCIIATH 3HAUYCHUE BEIIMYMHBI U aHATU3UPOBATH IOJyYECHHBIE
pe3ysbTaThl C YIETOM 33JaHHOM MMOTPEeITHOCTH U3MEPEHUH;

e coOMIoAaTh MpaBUiia TEXHUKH 0€30MaCHOCTHU IpU paboTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

® pasnuuaTh OCHOBHBIC TNMPH3HAKH HW3YUEHHBIX (U3NYECKUX MOJIENICH: MaTepuabHas TOYKa,
abCcoIOTHO TBEPIOE TEJO, TOUSHHBIH UCTOYHUK CBETA, JIy4, TOHKAS JIMH3A, IJIAHETAapHAsT MOJEh aToMa,
HYKJIOHHAsi MOZIEJTb aTOMHOTO s1/1pa;

® XapaKTEepPH30BaTh NMPHHIUIBI NEHCTBUS HM3YYEHHBIX NMPUOOPOB M TEXHHUYECKHX YCTPOWCTB C
ONOpOIl Ha MX ONMHUCAHUA (B TOM YHCIE: CIUIOMETP, NATUYUKU IOJOXKEHMS, PACCTOSHUS U YCKOPEHU,
pakeTa, 3XOJOT, OYKH, NEpPUCKOI, (OTOANMapaT, ONTUYECKHE CBETOBOJBI, CIIEKTPOCKOIN, IO3UMETP,
Kamepa BuiibcoHa), MCIOb3ysl 3HaHUSI O CBOWCTBaX (PU3UYECKUX SIBJICHUN M HEOOXOAUMBIC (PU3UIECKUE
3aKOHOMEPHOCTH;

® 1CIIOJIb30BaTh CXEMbl U CXEMaTHYHbIE PHCYHKHM HW3YUEHHBIX TEXHMYECKHX YCTPOMCTB,



U3MEPUTENIBHBIX TPHOOPOB U TEXHOJIOTMYECKHUX MPOLECCOB MPHU PEIIEHUH y4eOHO-TIPAaKTUYECKUX 3ajad,
ONITUYECKHE CXEMBI JJIS IOCTPOCHUS M300paKEHUH B IJIOCKOM 3epKajie U coOMparolei JInH3e;

® [PUBOJUTH NPUMEPHI (HAXOAUTh MH(OPMALMIO O IpUMEpax) MPAKTUYECKOI0 UCIOIb30BaHUS
(Gu3nyecKkux 3HAHUN B IOBCEJHEBHON JXU3HU Uil oOecreueHHsl Oe30MacHOCTH IpU OOpalleHHH C
npubopaMr ¥ TEXHHYECKHMMH YCTPOWCTBAMH, COXPAaHEHHsS 3/I0pOBbsi U  COOJIOJCHHS HOPM
9KOJIOTMYECKOT0 TIOBEJICHUS B OKPYKAIOLLEH Cpele;

® OCYIIECTBIATHh MOUCK MH(POpMaIy (HU3NIECKOro couepkanus B IHTepHETe, CaMOCTOSTENEHO
dopMynupys TIOMCKOBBIH 3ampoc, HAXOAUTb MYTH ONPEACTCHHS JOCTOBEPHOCTH TOIy4YEHHOU
UH(pOPMALIMU HA OCHOBE UMEIOIIMXCS 3HAHUHN U JONOJHUTEIbHBIX UCTOYHUKOB,;

® JCIIOJIb30BaTh IIPH BBHIMOJHEHUH YYEOHBIX 3aJaHUil HAYYHO-TIOMYJSIPHYIO JIUTEPaTypy
($u3nUecKoro coaepxKaHus, CIPABOYHbIE MaTepHalibl, pecypchl cetu VHTepHeT, BianeTh Npuémamu
KOHCIIEKTUPOBAHMs TEKCTa, IpeoOpa3oBaHus MH(GOPMAIMK U3 OJHOW 3HAKOBOW CHCTEMBI B IPYIYIO;

co3llaBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOLICHHMSI Ha OCHOBE HH(OpPMALUU U3
HECKOJIbKUX MCTOYHUKOB (PU3MUYECKOrO COAEp)KaHUs, MyOIMYHO MPEACTaBISATh PE3yJbTaThl MPOEKTHOM
WIM HCCIEAO0BATENIBCKON ACATENBHOCTH, IPH 3TOM IPAaMOTHO HMCIOJIB30BaTh HW3YyYEHHBIN IOHATHWHBIN
anmapar M3y4aemoro paszena (U3MKA U CONPOBOXKIATh BBICTYIUIEHHWE Ipe3eHTalued ¢ ydérom
0COOEHHOCTEH ayTUTOPUH CBEPCTHUKOB.

COJAEP)KXAHUE OBYUYEHMUS

8 KUIACC

Paznen 6. TeruioBble siB1eHHS.

OcHOBHbBIE TOJIOKEHUSI MOJIEKYISIPHO-KMHETUYECKOM TEOpHH CTPOCHHs BemiecTBa. Macca u
pasMepsl aTOMOB © MOJEKyJl. OIBITB, MOATBEPXKIAOIINE OCHOBHBIC TIOJOKEHUS MOJCKYJISIPHO-
KMHETUYECKOW TEOPUH.

Mopnenu TBEPAOTO, XUIKOTO M Ta3000pa3HOTO COCTOSHUN BemiecTBa. Kpucraumueckue
amop¢ubie Tena. OOBsACHEHUE CBONCTB TrazoB, >KUIKOCTEH W TBEPABIX TEI HA OCHOBE MOJIOKEHUN
MOJICKYJISIPHO-KUHETHUECKON Teopuu. CMaunBaHWE W KAMWUSIPHBIC SIBJICHUS. TEIUIOBOE paclIupeHue H
cKartue.

TemmepaTtypa. CBsi3b TeMIepaTypbl CO CKOPOCTHIO TEIJIOBOTO JIBHXKEHHS YacTHIl. BHyTpeHHss
sHeprusi. CrocoObl M3MEHEHHsS BHYTPEHHEH SHEpruu: Terionepenaya U COBEpIIeHHe paboThl. Buisl
TEIUTIONIEPEIavH: TeTIONPOBOIHOCTh, KOHBEKIIUS, U3TyICHHE.

KonndecTBo TemnoThl. Y ienbHas TEMI0EMKOCTh BellecTBa. TernI000MeH U TEIIOBOE paBHOBECHE.
VYpaBHeHue TeruioBoro Oananca. IlmaBieHue W OTBEpJeBaHUE KPHUCTAUIMYSCKUX BEIISCTB. Y ICIIbHAS
Teruiota muaBieHus. [lapooOpasoBanme u koHzaeHcanusi. Mcmapenue. Kumenue. YienpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHHS OT aTMOC(HEPHOTO JTaBJICHUS.

Bnaxxnocts Bo3ayxa.

DHeprus TOIUMBA. Y IeJbHas TeIJIOTa CTOPAHHUS.

[Mpunnmne! paboTsl TeruoBbix asurareneit KI1J[ temnoBoro apuratens. TeniaoBble ABUTaTeNH U
3al[UTa OKPYKAIOIIEH Cpebl.

3aK0H COXpaHEHHS U MPEBPAIEHUS YHEPTUH B TEIUIOBBIX MPOIECccax.

Hemoncmpayuu.

Habmronenne 6poyHOBCKOTO JIBHXKEHUSI.

Hab6nronenue nuddysun.

Habmronenue siBIeHU cMaurBaHUs W KAMAJUTSIPHBIX SIBICHUM.
HabGnronenue TenioBoro paciimpeHus Tel.

V3MeHeHre AaBlieHus Ta3a Mpu U3MEHEHUHN 00bEMa U HArpeBaHUH WU OXJIAXKICHUU.
[TpaBwita U3MepeHHs TEMITEPATyPHI.

Bune! Teronepenaym.

OxJaxieHre Ipu COBEPIICHUH paOOTHI.

. HarpeBanue nipu coBepiiieHUN pabOThl BHEITHUMU CHIIAMHU.

10 CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

11. HaGmroneHue KUTICHUS.

12. HaGmroneHue MOCTOSTHCTBA TEMITEPATyPhl TIPH TUIABJICHUH.
13. Mojenu TEIUIOBBIX JIBUTATEIEH.

CoNoOR~wWNE



Jlabopamopuusie pabomot u onvimel.

1. OnbIThI MO OOHAPYKEHUIO TEHCTBUS CHIJI MOJICKYJISIPHOTO TIPUTSKEHHUSL.

2. OnpITHI MO BhIpAIIMBaHUIO KPUCTAJUIOB OBAPEHHOM COJIM MIIM caxapa.

3. OmbITH IO HAOJIOIEHUIO TETUIOBOTO PACIIUPEHUS Ta30B, )KUIKOCTEH 1 TBEPABIX TEI.

4. OrmpeneneHue NaBieHMs BO3AyXa B OaJlJIOHE MINPUIIA.

5. OnbITHl, TEMOHCTPUPYIOIINE 3aBUCHMOCTh JaBJICHHUS BO3AyXa OT €ro o0b&éMa M HarpeBaHUs
WJIU OXJIaXKICHHUSL.

6. [IpoBepka rumoOTE3bl  JIMHEHHOW  3aBUCUMOCTH  JJUHBI  CTOJIOMKA  JKHIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIepaTyphl.

7. Habnmronenue n3MeHeHUs BHYTPEHHEW SHEPruu Tela B pe3yibTaTe Terionepenaud U padoThbl
BHEIIIHUX CHIIL.

8. UccnenoBanue siBiieHUs TEINIOOOMEHA MPU CMEIIUBAHUU XOJIOJHOM U TOpSiueit BOJIBI.

9. OnpeneneHre KOJIMYECTBA TEIJIOTHI, IMOJYYEHHOTO BOJOH NpU TEIUIOOOMEHE C HarpeThiM
METaJUIMYECKUM LIUINHAPOM.

10. Onpenenenue yaenbHON TETIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoliecca UCIapeHHUs.

12. Omnpenenenne OTHOCUTEIFHON BIAKHOCTH BO3/yXa.

13. OmpeneneHue yaenbHOM TEIIOTHI IJIABICHUS JIbA.

Pazjen 7. DiekTpuyeckne u MATHUTHBIE SIBJICHUS.

Onektpusanus Tei. JBa poaa 35eKTpruuecKux 3apsaoB. B3anmonelicTBre 3apsKeHHbIX Tell. 3aKOH
Kynona (3aBUCMMOCTb CHJIBI B3aUMOJCHCTBUS 3apSKCHHBIX T OT BEJIIMYMHBI 3apsAI0OB U PACCTOSTHUS
MEXy TeTIaMH ).

Onextpuueckoe mnose. Hanpsok€HHOCTh 3nekTpuueckoro mnosid. [lpuHnun cynepno3unuu
ANEKTPUUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snekTpuueckux 3apsjoB. DJIEMEHTapHBIM dJeKTpuyeckuil 3apsia. CTpoeHue aroma.
[IpoBOIHUKY M AUBJIEKTPUKHU. 3aKOH COXPAHEHHUS SJIEKTPUUYECKOTO 3apsia.

DNEeKTpUUECKUN TOK. YCIIOBHUS CYLIECTBOBAHMS JEKTPUUECKOrO TOKa. MICTOUHMKHM MOCTOSHHOTO
ToKa. JIeHCTBUS AIIEKTPUYECKOro TOKa (TEMIoBOe, XMMHYECKOE, MAarHUTHOE). DJIEeKTPUYECKUl TOK B
JKUJIKOCTSX U Ta3ax.

Onektpuueckas nenb. Cuna Toka. DiekTpuueckoe HampsbkeHue. COnpoTHBIEHUE MPOBOJIHUKA.
VYaenbHoe compoTuBieHHEe BemiecTBa. 3akoH Owma jans  ydactka nenu. [locnenoBarensHoe W
napajuieJIbHOE COEJUHEHNE TPOBOIHUKOB.

PabGora u MomHOCTH 3neKkTpuyeckoro Toka. 3akoH Jlxoyms—Jlenna. DnexTpuueckue Lenu u
NOTPEOUTENH SIEKTPUUECKOI dHeprun B ObITy. KOopoTkoe 3aMbIKaHHeE.

[TocTrossHHBIE MarHuThl. B3anuMoielicTBHE MOCTOSHHBIX MarHUTOB. MarHutHoe noje. MarHutHoe
nosie 3eMJId M €ro 3HadeHue U Ku3HU Ha 3emuse. OnbIT Dpcrena. MarHuTHoe moJie 3JIEeKTPUYECKOro
tToka. [I[puMeHeHne >JIeKTpOMarHuTOB B TEXHUKE. [[elicTBHe MarHMUTHOTO TOJIsi Ha MPOBOJAHHUK C TOKOM.
DIEKTPOABUTATEND IOCTOSTHHOTO TOKA. Vcnonb3oBaHue 3JIEKTpOABUTATENEH B TEXHUUECKUX YCTPOMUCTBAX
U Ha TpaHCHOpTe.

OmnbiTel @apaned. fABneHue daeKTpoMarHuTHOW UHAYKIMU. [IpaBuio Jlenua. Dnekrporeneparop.
CrocoObl TMOTy4YeHUsT DJICKTPUUYSCKON HHEPTrUU. DJIEKTPOCTAHIIMM Ha BO300HOBISIEMBIX HMCTOYHUKAX
SHEPTUH.

Hemoncmpayuu.

DneKkTpu3zanus Ted.

JIBa posia aNeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3apSKEHHBIX Tell.
YCTpOUCTBO U JEHCTBHE IIEKTPOCKOIIA.
DJIEKTpOCTaTUYECKAsT MHTYKIIHSI.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiIOB.
[TpoBOTHUKY U AUDIIEKTPUKH.

MopenupoBaHue CUIOBBIX JTUHUHI 3JIEKTPUUECKOTO MO,
M cTOYHMKY TOCTOSITHHOTO TOKA.

. JeficTBUSI 3NEKTPUUYECKOTO TOKA.

10 DIIEKTPUYECKHUI TOK B )KHJIKOCTH.

11. T"a30BBIii pa3psin.

CoNoORrWNE



12. M3mepeHue cuibl TOKa aMIIEPMETPOM.

13. M3mepenue 3MeKTPUIECKOr0 HANPSKEHUST BOJIBTMETPOM.

14. Peoctat u Mara3uH CONPOTHBIICHUI.

15. BzaumojelicTBIE MOCTOSSHHBIX MATHUTOB.

16. MoaenupoBaHue HEBO3MOKHOCTHU pa3zesieHus MOJICOB MarHUTa.

17. MonenupoBaHie MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

18. OmnwiT Dpcrena.

19. MarauTHOE 1oJie TOKa. DIEKTPOMATHHUT.

20. JleficTBME MarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

21. DnexTpoABHUraTeNb MOCTOSHHOTO TOKA.

22. ViccnenoBaHue SIBICHUS SJICKTPOMAarHUTHON MHIYKITUH.

23. Omnprter @apanes.

24. 3aBUCUMOCTPH HAIPABJICHUS WHAYKIIMOHHOTO TOKA OT YCIOBHI €r0 BOSHUKHOBEHHS.
25. DnexTporeHepaTrop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onsimol.

OnbITHI 1O HAOIIOCHUIO SNIEKTPU3ALUU TNl MHAYKIHEH U PU CONTPUKOCHOBEHUHU.
HccnenoBanue qeiCTBUS 3JIEKTPUUECKOIO MOJIS HA POBOJIHUKU U AUDIEKTPUKH.
COopka u mpoBepka padOThI IMEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

W3mepeHue u peryJmpoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HapsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKa, HAYIIETO 4Yepe3 pPE3UCTOp, OT CONPOTHUBIICHUS
pe3ucTopa 1 HalpsHKEHHs Ha pe3UCTOpeE.

7. OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh SJIEKTPUUYECKOTO COIMPOTHUBIICHHUS MPOBOJHUKA OT
€ro JUIMHbI, IJI0IA 1 TOIIEPEYHOro CEUEHUs U MaTepHala.

8. IlpoBepka mpaBHia CIOXKEHHS HANPSDKEHHH TPH  IOCIEAOBATEILHOM COCIMHEHUH JBYX
PE3UCTOPOB.

9. IlpoBepka mpaBuIIa AJIsl CHIIBI TOKA MTPH MApaJICIbHOM COSAMHEHUH PE3UCTOPOB.

10. Ompenenenue pabOThI IMEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTop.

11. OmpeneneHune MOIIHOCTH 3JIEKTPUUECKOTO TOKA, BBIAEIAEMOI Ha PE3UCTOpeE.

12. UccnenoBanue 3aBUCUMOCTH CHITBI TOKA, UAYIIETO Yepe3 IaMIIOUKY, OT HaMpsHKEHUS Ha HEl.

13. Omnpenenenne KII1/1 narpeBares.

14. UccnenoBanue MarHUTHOTO B3aMMOJICHCTBUS TTOCTOSITHHBIX MarHUTOB.

15. W3ydyeHne MarHUTHOTO TOJISl TOCTOSSHHBIX MAarHUTOB MIPU UX 00OBEIMHEHUH U Pa3/ICTICHUN.

16. UccnenoBanue neCTBUS AIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPETIKY.

17. OnpIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH CHJIbI B3aUMOJIEHCTBUS KATYIIKH C TOKOM H
MarHuTa OT CUJIbl TOKA U HAIPaBJIEHUs TOKA B KaTYIIKE.

18. M3yueHwe NeHCTBUS MATHUTHOTO OISl HA TTPOBOJAHHUK C TOKOM.

19. KoHcTpyupoBaHue u u3yueHue padoThl dJEKTPOIBUTATEIIS.

20. Uzmepenune KI1J] anexkTpoaBUTaTeIbHON YCTAHOBKH.

21. OmpITBI TO HCCIENOBAHUIO SIBICHUS DIEKTPOMArHUTHOM WHAYKIIMU: HCCIEIOBaHUE
W3MEHEHUH 3HaUeHUS U HaNPaBJIECHUS WHIYKITMOHHOTO TOKA.

9 KJIACC

Paspnen 8. Mexanuveckue siBJICHHUSA.

Mexanunueckoe pABumxkeHue. MarepuanbHas Touka. Cucrtema otcu€ra. OTHOCHUTEIBHOCTh
MEXaHUYEeCKOro ABWKEHUsI. PaBHOMEpHOE MpsAMOJIMHEITHOE NB>KeHUe. HepaBHOMEpHOE MPsIMOIMHEWHOE
nBuxeHue. CpeiHsst © MTHOBEHHAs CKOPOCTh TeJla TPU HEPABHOMEPHOM JBUKEHUU.

VYckopenue. PaBHOyckopeHHOe TmpsiMonmHEHOe nBrkeHue. CBoOomHoe maneHue. OMBITHI
lanunes.

PaBHOMepHOE nBHKEHHE N0 OKpYyKHOCTU. Ilepuoa u yactora oOpamienus. JIunelinas u yriosas
ckopocTH. LleHTpoCcTpeMUTENBHOE YCKOPEHHUE.

[TepBriii 3akoH Hperotona. Btopoii 3akon Hetorona. Tperuit 3akoH Herotona. IlpunHimn
CYINEPHO3ULINH CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cuiia TPEHUSI CKOJIbKEHMS, CHJIa TPEHUS TOKOS,
JpyTue BUbI TPEHUS.

ogakrwdE



Cuna TSHKECTH U 3aKOH BCEMHUPHOTO TATOTEHMs. Y CKOpeHHE CBOOOIHOro majaeHus. JIBukeHue
ianeT Bokpyr Comnnua. [lepBas kocmuueckast ckopocTs. HeBeCOMOCTh U eperpysKu.

PaBHOBecue MmarepuanpHOW TOukH. AOcomoTHO TBEpAOE Teno. PaBHOBecwme TBEpPIAOro Tema ¢
3aKpEIUIEHHOMN OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsoxecTu.

Nmnynsc Ttenma. M3meHenue wumnynbca. MMmynbc cuiibl. 3aKOH COXPAHEHHUsI HMITYJbCA.
PeaktuBHOE NBHXKEHUE.

Mexannueckasi pabota ¥ MOIIHOCTh. PaGoTa cui TskecTH, ynpyroctu, TpeHus. CBsi3b SHEPTUU U
pab6otel. [loTeHnanbHas 3Heprus Tena, NOJAHATOT0 HaJl NOBEPXHOCTHIO 3eMiM. [loTeHImanbHas 3Heprus
cxato npyxuHsl. Kunernueckas sHeprus. Teopema 0 KMHETHMYECKON 3>HEPruu. 3aKOH COXpPaHEHUs
MEXaHUYECKON YHEPTUU.

Jemoncmpayuu.

1. HabnroneHne MeXaHU4eCKOro JBUKEHHSI Tela OTHOCUTENIBHO Pa3HbIX Te OTCUETa.

2. CpaBHeHUE MyTeH U TPACKTOPUIl IBUKEHHS OJHOTO U TOTO YK€ TeJIa OTHOCUTEIHHO PAa3HBIX TEll
OTCYETA.

3. N3mepeHne CKOpOCTH U YCKOPEHHS MTPSIMOIMHEHHOTO IBHKCHHUS.

4. UccnenoBaHue MPU3HAKOB PAaBHOYCKOPEHHOTO JIBHKEHUSI.

5. HabinroneHnue nBM>KEHUS Tella IO OKPYKHOCTH.

6. HaOmronenne MexaHM4eCKHUX SBJICHUM, MPOUCXOAAIIUX B cucTeMe oTcuéra «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIBHO KaOMHETa (PU3HUKHU.

7. 3aBUCHUMOCTBH YCKOPEHHS TeJla OT MacChl Tella U IeHCTBYIOIIEH Ha HETO CHUJIBL.

8. HaOnromenue paBeHCTBA CHJI IPU B3aUMOCHCTBUU TEJ.

9. U3meneHue Beca Tena Npu yCKOPEHHOM JBUKECHUU.

10. Ilepemaya ummysbca MpU B3aUMOJICHCTBHHU Tell.

11. TIpeoOpa3oBanHusi SHEPTUU IPU B3AUMOJCHCTBUH TE.

12. Coxpanenue UMITyIbCa IPHU HEYIPYTOM B3aMMOICHCTBHH.

13. CoxpaneHnue umnysbca npu abCONIOTHO YIIPYroM B3aUMOJICHCTBUH.

14. HabGnroneHue peakTUBHOTO JBUKEHHUS.

15. CoxpaHeHue MEXaHUYECKON 3HEPTUH ITPU CBOOOIHOM Ha/IEHUH.

16. CoxpaHeHne MEXaHWYECKON SHEPTUH MIPH JBIKEHUH TeJa 0] IEHCTBUEM TPYKUHBI.

Jlabopamopuwvie pabomol u onvimol.

1. KoHcTpynpoBaHue TpakTa /i pa3roHa U JaJbHEUIIEro paBHOMEPHOTO ABMKEHUS IIapuKa WIH
TEJIEKKH.

2. OmnpeneneHne cpeHEN CKOPOCTH CKOJIBKEHHS OpyCKa WIIM JIBIKSHHS IIApHKa 10 HAKJIOHHOU
IJIOCKOCTH.

3. Omnpenenenne yCKOpEHUs Tea MPHU PAaBHOYCKOPEHHOM JIBIDKEHHH 110 HAKIIOHHOH IJIOCKOCTH.

4. VccnenoBaHue 3aBHCHMOCTH NIYTH OT BPEMEHU TP PAaBHOYCKOPEHHOM JBIKEHHH Oe€3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka rumnoTessbl: eciu Npu PaBHOYCKOPEHHOM JBM)KEHUHU 0€3 HadadbHON CKOPOCTH MyTH
OTHOCSITCS] KaK Psii HEYETHBIX YHCEJl, TO COOTBETCTBYIOILIUE MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

6. HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIbHOT'O IaBJICHHUS.

7. Onpenenenune K03 HUIHMEHTA TPEHUS CKOJBKEHUSI.

8. Omnpenenenue xECTKOCTU MPYKHUHBI.

9. Omnpenenenne pabOTHI CHIIBI TPEHHS NMPH PaBHOMEPHOM ABIDKEHHH TeJa 10 TOPH3OHTAILHOU
MOBEPXHOCTH.

10. Onpenenenne pabOTBI CHJIBI YIOPYTOCTH TMpPH TOIBEME Tpy3a C HCIOJB30BaHUEM
HETOABMKHOTO U TOABUKHOTO OJIOKOB.

11. WzydeHue 3akOHA COXPAHECHHS SHEPTHH.

Pa3nean 9. Mexanndeckne Kos1e0aHus1 M BOJHBI.

KonebarenbHoe nBukeHue. OCHOBHBIE XapaKTEpUCTUKU KoJIeOaHW: TMepHoj, dYacToTa,
amMIuiMTya. MaTeMaTudecKkuid U MPYKUHHBIN MasaTHUKH. [IpeBpaiiieHue sHepruu mpu KojedbarenbHOM
JBUKEHUH.

3aryxatomue KosebaHus. BeiHyxaeHHble kojeOaHus. Pe3onanc. MexaHWYecKue BOJHBI.
CBolicTBa ME€XaHMYECKUX BOJIH. [Ipo/onbHBIE W MoONepedHble BOJIHBL. J[JIMHA BOJHBI M CKOPOCTH €€
pacnpocTtpaHeHusi. MexaHn4eCKre BOJIHBI B TBEPAOM TEJIE, CEICMUYECKUE BOJIHBI.



HHTH.

3ByK. 'pomMKOCTh 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. MHbpa3Byk u yabTpa3ByK.
Jemoncmpayuu.

Hab6nronenue konebanuii Tel moa JeHCTBUEM CHITBI TSDKECTH W CHITBI YITPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

Habmroienue BeIHYXIEHHBIX KOJIeOaHH U pe30HaHca.

PacnipocTpanenue npooibHbIX U MTONEPEUYHbIX BOJIH (HA MOJIETN).

Habmto1enue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

. AKYyCTHYECKHI pe30HaHC.

./Iaﬁopamopnbte paodomut u onvimol.

1. Onpenenenue 4acToThl U Mepuoia KoieOaHU MaTeMaTHYeCKOro MasTHHKA.

2. OmnpeneneHre 4acTOTHI U EPHOAA KOJIeOaHUH MPYKMHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH IepHoJa KoJeOaHWW MOJBEHIEHHOTO K HHUTHU Tpy3a OT JJIMHBI

oakrwdE

4. UccnenoBanue 3aBUCUMOCTH MEpHOa KOJeOaHUN IPYKMHHOTO MasiTHUKA OT Macchl Ipys3a.
5. IIpoBepka HE3aBHCUMOCTH IEPUOJIa KOJICOaHHH rpy3a, TIOIBEIICHHOTO K HUTH, OT MacChl rpy3a.
6. OmBITHI, TEMOHCTPUPYIOUINE 3aBUCUMOCTh MEpHoAa KoJeOaHUW MPYKMHHOTO MAasTHHUKA OT

MAaccChl Ipy3a U )KECTKOCTH IPYKUHBI.

7. V3mepenue yckopeHHs CBOOOIHOTO TTaCHUSI.
Pa3nea 10. D1eKTpOMarHuTHOE 1M0JIe M 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHuTHOE TMoJie. DJIEKTPOMAarHUTHbIe BOJIHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3neKTPOMArHUTHBIX BOJIH. ICIIOJIb30BAHUE IEKTPOMArHUTHBIX BOJIH JUISl COTOBOM CBSI3H.

OnexkTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BoiaHoBBIE cBOMCTBA cBeTa.
Jemoncmpayuu.

1. CaoiicTBa 3J€KTPOMArHUTHBIX BOJIH.

2. BomHOBEIE CBOICTBA CBETA.

Jlabopamopuuvie pabomot u onvimel.

1. W3ydeHune CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C IOMOIIIbIO MOOMIJIBHOTO TenedoHa.

Pa3nea 11. CBeToBbIC sIBJICHUS.

JlyueBas monenb cera. Mctounuku cBera. [IpsMonnHeliHOe pacpoCTpaHEHUE CBETa. 3aTMEHMS

COJ'IHI_[a 151 .HYHLI. OTpa)KeHI/IC cBera. Ilmockoe 3€pKajo. 3akoH OTpPAXKCHUS CBCTA.

[Mpenomnenue cBeTa. 3aKOH TpENOMIICHHUS cBeTa. [loMHOE BHYTpPEHHEE OTpaKCHUE CBeETa.

Hcnonbs30BaHu€e IOJIHOTO BHYTPCHHCT'O OTPAKCHUA B OIITUYCCKUX CBCTOBOAAX.

Jlunza. Xop nydeit B nuH3e. OnTuueckas cuctema (oTtoanmnapara, MUKpPOCKOIa U Teneckorna. a3

KaK OIITHYCCKas CUCTCMaA. EJ'II/I30py1(OCTB " TAJIbHO30PKOCTD.

Paznoxxenne Oenoro ceera B crekTp. OmnbiTel HbtoToHa. CroXeHHE CHEKTpPaJbHBIX I[BETOB.

I[I/ICHepCI/ISI CBCTa.

Jemoncmpayuu.

[TpsMonuHeiHOe pacipoCcTpaHEHHE CBETA.

OtpaxkeHue CBeTa.

[Tony4yenne n300paXkeHUH B TNIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomnenue cera.

OnTHyeckuii CBETOBOI.

Xon tydeit B coOuparomiei JTruH3e.

Xox J1ydeil B paccenBarollel JIMH3E.

[Toryuenue n300pakeHU C TOMOILBIO JIUH3.

. IIpunun neiictBus doroanmnapara, MUKPOCKONA U TEIECKOIIA.

10 Monens riasa.

11. Pa3noxenne 6enoro cBeTa B CIIEKT.

12. Tlonmy4yeHue Oenoro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopmuvie pabomol u onvimol.

1. WccnenoBanue 3aBUCUMOCTH YIJia OTPaKEHUsI CBETOBOTO JIy4ya OT yrJia MajaeHusl.
2. N3yueHne XxapakTepUCTUK N300pakeHUs MpeIMeTa B TUIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHMOCTH YIJla MIPEIOMIIEHUSI CBETOBOTO JIyda OT yrja MaJeHus Ha TpaHulle

CoNoUR~WNE

«BO3AYX—CTCKIIO».



4. Tlomydenne n300paXeHUH C TTOMOIIBIO COOMPAOIICH JIMH3BI.

5. Ompenenenre HOKYCHOTO PacCTOSHUS U ONTUYECKOW CHITBI COOMPAOIICH JIMH3HI.

6. OmbBITHI O Pa3IOKEHHUIO OEIIOTO CBETA B CIIEKTP.

7. OnbITH IO BOCIIPHUATHUIO IIBETA IPEAMETOB MPH UX HAOIIOJCHUN Yepe3 LIBETOBBIE (PHITBTPHI.

Pa3nen 12. KBanToBbI€e IBJICHHUS.

OmnbiTel Peszepdopna m mnanerapHas mojenb atomMa. Mopens aroma bopa. Hcmyckanwe u
norsiouieHre ceera atoMoM. KBauThl. JIunelyarsie CieKTpHI.

PamnoaktuBHOCTh. Anbda, OeTa- ¥ ramma-usznydeHus. CTpoeHHe aTOMHOTO sapa. HykimoHHas
MoJiedb aToMHOro sapa. M3otonsl. PannoaktuBueie npespamieHus. [lepuon nomypacnaia aTOMHBIX s€Ep.

SnepHble peakuuu. 3aKOHBI COXpPAHEHHS 3apsAJOBOIO M MAaCCOBOTO YHCENI. DHEpPrusi CBA3U
aTOMHBIX snep. CBsi3b Maccel U dHepruu. Peaknum cuHte3a u JeneHus sanaep. VICTOUHUKM sHEpruu
CouHiia 4 38631,

SAnepHas sHepreTuka. JleMcTBUS paAMOAKTUBHBIX U3JIy4CHUHN HA )KUBbIE OPTaHU3MBI.

Jemoncmpayuu.

CrexTpbl U3J1y4€HUs U TOTJIOLICHHUS.

CreKTpbl pa3IMYHbIX T'a30B.

CrnexTp BogOpoOIa.

Habmronenue TpekoB B kamepe Buibcona.

Pabora cuéTunka HOHU3UPYIOIIMUX U3TYyUEHU.

. Peructpanus uznydeHus NpupoIHBIX MUHEPAJIOB U MPOAYKTOB.

ﬂaﬁopamopnbw padomul u onvimMol.

1. HabnroneHue CITONIHBIX U IMHEHYAThIX CIIEKTPOB U3JIyUEHUS.

2. HUccnenoBanne TPEKOB: W3MEPEHUE DHHEPTUM YaCTUIBI 10 TOPMO3HOMY TMyTH (1O
dboTorpadusim).

3. N3mepenue pannoakTuBHOTO (hoHA.

IHoBTOPHUTENHbHO-00001IAKO M MOYJIb.

[ToBTOpHUTENEHO-0000IIAOIIMI MOAYAb TpEJHA3HAUYEH MJisi CHCTeMaTH3allud M 0000IIeHUS
IPEMETHOTO COJEP)KAaHUS U OIbITa JESITEeIbHOCTH, MPUOOPETEHHOrO IpH M3YYEHUH BCEro Kypca
¢u3MKKM, a Takke A8 TOJArOTOBKM K OCHOBHOMY TIOCYAApCTBEHHOMY »3K3aMeHy Mo (u3uke s
o0yyaromuxcsi, BBIOPaBIINX 3TOT y4eOHBIH Mpeamer.

[Ipn u3yyeHUH NAHHOTO MOAYJS PEAINU3YIOTCA U CUCTEMaTU3UPYIOTCS BUIBI AESTEIbHOCTH, Ha
OCHOBE KOTOpBIX oOecreunBaeTcs [OCTIKEHHE TPEAMETHBIX M METampeIMEeTHBIX IUIaHUPYEeMBbIX
pe3ynbTaToB 00y4YeHUs, POPMUPYETCSI €CTECTBEHHOHAYYHAsI TPAMOTHOCTh: OCBOEHHE HayUHBIX METOJIOB
WCCIICIOBaHMSI SIBICHUI MPHUPOABI U TEXHUKHU, OBIAJICHUE YMEHUSMU OOBICHATH (PU3MUECKHE SBIICHHS,
IPUMEHSIS TOJTyYE€HHbIE 3HaHUsI, peIliaTh 3aJa4l, B TOM YHCJI€ KAUYECTBEHHbIE U SKCIIEPUMEHTAIILHBIE.

[IpyHUMNIHATBEHO AEATENBHOCTHBIA XapakTep JAAHHOTO pa3zelia pealu3yercs 3a CU€T TOro, 4YTo
oOyuaroluecs BBIMOIHSIOT 3aaH1sI, B KOTOPBIX UM MpPEAJIaraeTcs:

Ha OCHOBE TMOJYYCHHBIX 3HAHHWM pacCO3HABaTh W HAYYHO OOBSACHATH (U3NYECKUE SBICHUS B
OKpY Karolllel MpUpo/ie U OBCETHEBHOM JKU3HH;

MCIOJIb30BaTh HAyYHbIE METOJIbI UCCIIENOBAHUS (DM3HMUECKUX SBJICHUIA, B TOM YHCIIE JJI IPOBEPKU
TUIOTE3 U MOJy4YEHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHSITh HaydyHbIE OCHOBHI Hambolee BAXKHBIX JOCTHIKCHHI COBPEMEHHBIX TEXHOJOTHH,
HalpuMep, MNPAKTHUYECKOrO HCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB SHEPrUM Ha OCHOBE 3aKOHA
MIPEBPAILICHHS U COXPAHEHUS BCEX U3BECTHBIX BUOB SHEPIHUHU.

ocoarwhE

TEMATHYECKOE INTAHUPOBAHHUE
8 KJIACC

KosaunyecTBo yacos JeATeJIbHOCTD YYHUTEJIS ¢ y4eTOM
Kourpous | lpakru pado4eil nporpaMMbl BOCIIMTAHUS

Ne HaumenoBanue
n/m | pa3jiesioB U TeM Bcero

IIPOrpaMMbI HbIC YeCKHue

padoThI padoThI

Pa3gen 1. TensioBbIe IBJICHUS

1.1 | CtpoeHue u cBOWCTBa 7 VYcraHoBiIeHHE JOBEPUTETBHBIX




BEIIIECTBA OTHONICHUH C 00yUYaIOITUMHUCS,
CIOCOOCTBYIOLIUX [TO3UTUBHOMY
BOCHPHUSATHIO 00YJIarOIIUMUCS
TpeOOBaHMI M IPOCKO yUUTEN,
MIPUBJICYCHUIO X BHUMAHUS
K 00CcyXJ1aeMoii Ha ypoke
1.2 TennoBbie mpoiecchl 21 1 5 WH(OPMAIIHH, AKTHBH3AIHH UX
MO03HABATEJILHOM J1eATEIbHOCTH.
NHnnyupoBanue u MoAIepKKa
UCCJIEIOBATEIbCKON 1eATeIbHOCTH
00yJarmuxcs
Wroro mo pazneny 28
Pa3nen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS
DNEKTPUYECKHUE 3aPSIbL. [IpumeneHne HA ypoKe
2.1 | 3apskeHHBIE TeNa U X 7 1 WHTEPaKTUBHBIX ()OpPM pabOTHI C
B3aUMOJICHCTBUE 00y4aroIMMUCS: UHTEIIEKTYaIbHBIX
29 [TocTosHHBIH 20 1 7 UIp, CTUMYJIMPYIOLIHX
: DIEKTPHYECKHH TOK MO03HABATEIIEHYIO MOTHBAIIHIO
oOyJaromuxcs.
2.3 MarsuTHbIE SIBICHUS 6 1 15 VAo
[ToOy:xienue odyyaronxcs
cOOIOAATh HA YPOKE OOIIETIPUHSATHIC
HOPMBI ITOBEICHHUSI, TPaBUIIA
OOUIEHHSI CO CTapIIMMHU U
CBEPCTHUKAMH, TPUHIIMITBI YIeOHOM
JUCHUIUIMHBL U CAMOOPTaHU3alUH.
[TpuBneueHne BHUMAHUS
24 DneKTpOMarHuTHast 4 00y4aromuxcs K IEHHOCTHOMY
HHAYKINA aCIIeKTy U3y4aeMbIX Ha YpPOKax
SIBIIGHUH, OpTaHU3alUs UX paOOTHI
C MOJTy4aeMoi Ha YPOKE COIUAIBHO
3HaYMMOI MH(pOpMaIHEH.
NuanuunpoBanue u noaaepxka
UCCIIEJIOBATENBCKOM IeATEeTbHOCTH
00yJaronmxcst
Wroro mo pazueny 37
PesepBHOE Bpemst 3
IEE KOJIMYECTBO YACOB 68 3 145
110 [TIPOTPAMME '
9 KJIACC
N H KosaunyecTBo yacoB e TeJIbHOCTD YYUTEJIS ¢ y4eTOM
[1] vy
- AUMEHOBaHHC Kourpous | [pakru paboyeii mporpaMMbl BOCIIMTAHUS
n/n | pa3aejaoB U TeM Bcero
nporpaMMEI HbIE yeckue
padoThI padoThI
Pa3nen 1. Mexanuveckue siBJIEHUsI
MexaHuueckoe YcTaHOBNIEHUE TOBEPUTETHHBIX
1.1 NBIDKEHHUE U CIIOCOOBI 10 1 OTHOIIIEHUH ¢ 00YJarOITUMUCH,
€ro ONMUCAHUS CIOCOOCTBYIOIIUX MTO3UTUBHOMY
1.2 | BzaumopeiicTBue Ten 20 1 3 BOCTIPUATHIO O0YHaIOIHMHCS
TpeOoBaHUH U IPOCHO yUUTE,
1.3 | 3akoHBI COXpaHEeHHs 10 3 HPHUBJICACHUIO NX BHUMAHUA

K 00CyX/1aeMOil Ha ypoKe




I/IH(bopMauHI/I, AKTUBU3ALMU UX
ITO3HABATEJIBHOMN NEATEIbHOCTH.
NHnnyupoBanue 1 MOoAIEpKKa
UCCIIEOBATEIBCKOMN EATENbHOCTH
00yJarmuxcs

Wroro mo pazneny 40
Pa3nen 2. Mexanuyeckne KoJjie0aHUs U BOJHBI
21 Mexanunueckue v [Ipumenenne Ha ypoke
KoJIeOaHus WHTEPaKTUBHBIX ()OpPM pabOTHI C
00yYaroIUMUCS: HHTEIUIEKTYATbHBIX
UTp, CTUMYJIUPYIOIIHUX
[M03HABATEJIbHYIO MOTHUBAIIUIO
oOydJaronuxcs.
[ToOy:xienue odyyaronxcs
cOOIOAATh HA YPOKe OOIIETIPUHSATHIC
29 MexaHUYecKHe BOJIHEL. 8 1 HOPMBI IOBEIEHHS, PABUIIA
3ByK OOUIEHHS CO CTApIIMMHU U
CBEPCTHUKAMH, TPUHIIMITEI YIeOHOM
JUCIUIUIMHBL U CAMOOPTaHU3alUH.
NHnnyupoBanue n MoaiepxKKa
UCCIIEIOBATENIbCKOM IeATEebHOCTH
00yJaronmxcst
Uroro no pazgeny 15

Pa3nen 3. DiekTpoMaruuTHoe

1M0JI€ U 3JICKTPOMATIHUTHLIC BOJIHBI

DNEeKTPOMarHuTHOE Opranuzanus paboTsl 00yJarOIIIXCS
31 |monen 5 C COIIMAIIbHO 3HAYNMOMN
' ANIEKTPOMAarHUTHBIE nHpopMmanueil — ooCyKaeHue,
BOJTHBI BBICKa3bIBAHUEC MHEHUS
Wroro mo pazueny 6
Pa3nes 4. CBeToBbI€ SIBJICHHS
41 3aKoHbI 6 [IpumeHeHne Ha ypoke
pacnpocTpaHeHus CBeTa MHTEPaKTHUBHBIX (OPM paboThI ¢
JIMH3EL M OITHUYECKHE 00YYaIOIIMMUCS: UHTEIICKTYaIbHBIX
4.2 prGOpPHI 6 UTpP, CTUMYJIUPYIOIIUX
MO3HABATEIbHYIO MOTHBAIIUIO
oOyJaromuxcs.
[ToGyxnenne obygaronuxcs
COOJII0/1aTh HA YPOKE OOIIETPUHSTHIC
HOPMBI [TOBEJICHUS, TPaBUIIA
OOIIEHUS CO CTapIIUMH U
CBEPCTHUKAMH, MPUHITUITBI yI4eOHOH
JTHMCIUILTHHBI ¥ CaMOOPTaHH3alIlH.
43 | FPasnoxenue Genoro 3 [IpuBJeYeHnEe BHUMAHUS
CBCTA B CIICKTD 00yJarONINXCsl K [IEHHOCTHOMY
aCIIEKTy M3y4aeMbIX Ha YpOKax
SIBJICHUH, OpraHu3anus uX paboThI
C MOJTy4aeMOi Ha YPOKE COIAIIbHO
3HaYMMOI MH(OpPMAITHEH.
WMunnmmpoBaHue U MoAepKKa
UCCIIeIOBATEIILCKOM eI TEbHOCTH
00yJaronmxcs
Wroro no pazmeny 15




Pa3gen 5. KBaHTOBbIE IBJICHUSA

Hcnyckanue u

HpI/IBJIC‘-ICHI/Ie BHUMAaHUA

5.1 | moronienue ceera 4 1 00ydJaronuxcs K IeHHOCTHOMY
aTOMOM ACTICKTy M3Y4aeMbIX Ha YPOKax
- CTpoeHHe aTOMHOTO 6 ) SIBIICHHI, OpTaHu3aIHsi UX paboThl
: spa C MOJTy4aeMoOi Ha YPOKE COITHAIBHO
3HaYMMOU MH(OPMAITHCH.
NHnnyupoBanue 1 MoAIepKKa
53 S nepHbie peakunu 7 1 HUCCIIEN0BATEILCKON IEATEIbHOCTHU
00yJarmuxcs
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTEIbHO-0000 1AM MOAYJIb
Pa3BuTHE IGHHOCTHOTO OTHOIICHUS
[ToBTOpeHue u K 3HaHUSIM KaK UHTEIUICKTYaJIbHOMY
6.1 0000meHme 9 2 pecypcey, o0ecreuynBamIeMy
' CoJIep KaHus Kypca Oyayliee YenoBeKa, Kak pe3ylbTaTy
¢dusukm 3a 7-9 kiacc KPOIIOTJIMBOTO, HO YBJIEKATEILHOTO
yueOHOro TpyJa
HToro no pasneny 9
OBILEE KOJIMYECTBO
i 102 27

YACOB 110 [TPOTPAMME




