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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

N3yuenune pu3nku Ha ypoBHE OCHOBHOIO 0OILIEro oOpa3oBaHMs HAIPABICHO HA JOCTH)KEHUE JIMYHOCTHBIX, METAIPEJMETHBIX M NpPEAMETHBIX
00pa3oBaTeIbHBIX PE3YIbTATOB.

B pesynbTare uzyueHust GU3MKA Ha YpOBHE OCHOBHOTO 00IIero obpa3oBaHus y oOydaronierocs OyayT c(OPMHPOBAHBI CIEAYIOIIUE JINYHOCTHbIC
pe3yJIbTaThl B YaCTH:

1) maTprMoOTU4eCKOro BOCIIUTAHUS:

— IPOSIBJIIGHUE UHTEpEca K UCTOPHH U COBPEMEHHOMY COCTOSIHHIO POCCHICKON (PH3NUECKON HAYKHU;

— [ICHHOCTHOE OTHOILIEHUE K JJOCTH)KEHUSIM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa:KIaHCKOrO0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

— TOTOBHOCTh K aKTHUBHOMY YYacCTHIO B OOCYX/JIEHHUHU OOIIECTBEHHO 3HAYMMBIX M dTHUECKUX MPOOIEeM, CBI3aHHBIX C MPAKTUYECKUM IMPUMEHEHHUEM

JOCTIKEHUH (pr3uKw;

— OCO3HAHHE BaXHOCTU MOPAJIILHO-3TUUYECKUX NPUHIUIIOB B JEATEIBHOCTH YYEHOTO;

3) 3¢cTeTH4eCKOr0 BOCTIUTAHMS

— BOCIIPUSITHE 3CTETUUECKUX KadecTB (PU3NUECKOM HayKH: €€ rapMOHMYHOIO IOCTPOEHHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 MIO3HAHMA:

— OCO3HaHHWE IIEHHOCTH (U3NYECKOW HayKd KaK MOUIHOIO MHCTPYMEHTa IO3HaHMSI MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BakHEHIen

COCTABJISIFOLIEN KYJIBTYpHI;

— pa3BUTHE HAYYHOU JTI0003HATEILHOCTH, HHTEPECa K UCCIIEI0BATEIbCKON AEATEIbHOCTH;

5) popmupoBaHus KyJbTYPBI 310POBbSI H IMOLMOHAJIBLHOIO 0JIATONOTYYHS:

— OCO3HaHHUE LEHHOCTH 0e30macHOro odpasa >KM3HM B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE, Ba)KHOCTH MpaBHJI 0€30IaCHOrO MOBEICHHS Ha

TpaHCIOPTE, Ha IOPOTax, C AEKTPUUECKUM U TEIUIOBBIM 000pPYI0BAaHUEM B IOMAILIHUX YCJIOBUSX;

— ¢(OpMHUPOBAHHOCTH HaBbIKa peQIEKCHH, IPU3HAHUE CBOETO MIPpaBa Ha OIKMOKY U TaKOI'o )K€ MpaBa y APYroro 4eaoBeKa;

6) TPY10BOT0 BOCIIUTAHMSA .

— aKTHBHOE YYacTHE B DPELICHWH MPAaKTUYECKUX 3a7ay (B paMKax ceMbH, 0Opa30BaTENIbHOW OpraHM3aluu, Topoja, Kpas) TEXHOJIOTHYECKOH H

COLMAJIbHOW HAMpPaBJICHHOCTH, TPEOYIOLINX B TOM YUCIIE U (PU3HMUECKUX 3HAHUIA;

— HHTEpEC K MPaKTHYECKOMY U3yUEHHIO podeccHil, CBSI3aHHBIX C PU3UKOIL;

7) IKOJIOrM4€eCcKOro BOCIIMTAHMS:

— OpHUEHTalMs Ha MpUMEHEeHne (PU3NYECKUX 3HAHUU Ul pelIeHus 3aa4 B 001aCTH OKPY)KaIOLIeH cpeibl, INIAHUPOBAHUS MOCTYIIKOB U OIIEHKH MX

BO3MOYKHBIX ITOCJIEACTBUM IJIs1 OKPYKAIOILEH Cpesbl;

— 0CO3HAHME TTI00ATBHOTO XapaKTepa SKOJIOTUYECKUX Mpo0IeM U IMyTel UX pelIeHus;

8) apanTanuyM K M3MEHSIIOUUMCSH YCJIOBUAM COIMATBHON U IPUPOIHOM Cpeabl:

— NOTPeOHOCTh BO B3aMMOJAEHUCTBUM NPHU BBIOJHEHUU UCCIENIOBAHUNA U IMPOEKTOB (PU3MUYECKON HANpaBIEHHOCTH, OTKPHITOCTh OMNBITY U 3HAHHUIM

JIPYTHUX;



— TIOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO IeSTeIbHOCTh;
— oTpeOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHUI, B TOM UucIiie (OPMYIHPOBATE UJIEH, TOHITHUS, TUTIOTE3BI O (PU3MUECKUX OOBEKTAX U SBJICHUSX;
— 0CO3HaHME Ae(PUIUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1aCTU (DU3UKU;
— IUTAaHUPOBAHME CBOETO PAa3BUTHUS B MPUOOPETECHUN HOBBIX (PU3NUYECKUX 3HAHUM;
— CTpeMJIEHHE aHAJIM3UPOBATh U BBISIBIIATh B3AaUMOCBS3U IPUPO/IbI, 0OLIECTBA M SKOHOMHUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUH;
— OLIEHKA CBOUX JIEMCTBUH C yu€TOM BIIMSAHUSA Ha OKPYKAIOLIYIO CPEAY, BO3MOXKHBIX TJI00aIbHBIX MTOCIIEICTBHH.
METAIIPEAMETHBIE PE3YJIbTATbI
B pesynerate ocBOeHHs mporpammbl IO (HU3UKE HA YpPOBHE OCHOBHOrO o0Imero oOpa3oBaHus y oOydaromerocs OyayT cOpMHPOBaHBI
MeTanpeaMeTHbIe pe3yJbTaThl, BKIIOYAIONINE MTO3HABATEIbHBIC YHUBEPCAIbHBIC yueOHbIE ACUCTBUS, KOMMYHUKATHBHBIC YHUBEPCAJIbHBIC yueOHbIC
JeWCTBUS, pEryISTUBHbIC YHUBEpCAIbHbIE YUeOHbIE IEHCTBHSL.
Ilo3HaBaTe/IbHBbIE yHHBepCAIbHbIe y4eOHbIe AeiicTBHSA
Ba3oBble 1oruveckue aeiicTBUA:
®  BBIABIATH U XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUI);
e  YCTaHABIMBATh CYLIECTBEHHBIN MPU3HAK KJIacCU(UKALMU, OCHOBAHMS JUIsl 000OILEHHS U CPaBHEHMUS,
®  BBIABIATH 3aKOHOMEPHOCTH U POTUBOPEUMSI B pacCMaTpUBaeMbIX (pakTaX, JaHHBIX U HAOIIOEHUSIX, OTHOCAIIMUXCS K (PU3MUYECKUM SIBICHUSM;
®  BBIABISITH NPUYMHHO-CIICCTBEHHBIC CBSI3U NIPU M3YUEHUH (U3NUECKUX SBICHUH U MPOIECCOB, JIENATh BBIBOJIBI C HCIIOIB30BAHUEM JITYKTHUBHBIX U
MHAYKTHUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh THIIOTE3bI O B3aUMOCBSA3SIX (PU3NUECKUX BEIUYUH;
®  CaMOCTOSITENIBHO BbIOMpaTh crnoco0 pemeHus yuyeOHoOW (u3nueckod 3ajaun (CpaBHEHHE HECKOJIBKMX BapHaHTOB pelLIeHMs, BbIOOp HauOoisee
MOJIXOASAIIETO ¢ YYETOM CaMOCTOATENbHO BBIACICHHBIX KPUTEPUEB).
ba3oBrble nccienoBaTe/bCKue 1eHCTBHA!
®  JCIOJIb30BaTh BOIIPOCH! KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHMS;
®  TPOBOJIUTH MO CAMOCTOSITEILHO COCTABJIEHHOMY IUIaHY OIIBIT, HECTIOXHBIH (PU3MUECKUI IKCHEPUMEHT, HEOOJbIIOE UCCIeT0BaHUE (HU3NIECKOTO
SIBJICHMS,
®  OLIEHUBATh HAa MPUMEHUMOCTh U IOCTOBEPHOCTh MH(OPMAIIHIO, TOJYYSHHYIO B X0/1€ UCCIIEIOBAHNUS HIIH SKCIIEPUMEHTA,
®  CaMOCTOSITENFHO (hOPMYITHPOBATh 000OIICHHUS M BEIBOIBI IO PE3YJIbTaTaM MPOBEAEHHOTO HAOIIOICHHUS, OITBITA, NCCIICI0BAHUS;
®  TPOTHO3MPOBATH BO3MOXKHOE NallbHEIIee pa3BUTHE (U3WIECKUX MPOIECCOB, a TAKXKE BBIIBUTATh NPEAIONIOKEHUS 00 WX pa3BUTHH B HOBBIX
YCIOBUAX M KOHTEKCTaX.
Pabora ¢ nnopmanmeii:

. MPUMEHATh Pa3IMYHbIE METOJbl, HHCTPYMEHTHI U 3allpOoChl MPU MOUCKE M 0TOOpe MH(OpMAanMK WIM JaHHBIX C Y4ETOM HPEIOKEHHON
yueOHo puznueckoit 3a1aum;

. aHAJIM3UPOBATh, CUCTEMATU3HPOBATh U UHTEPIIPETUPOBATh HHPOPMALIHIO PA3TUYHBIX BUA0B U (POPM MpeACTaBICHUS;

. CaMOCTOSITENIHO BBIOMpPATh ONTHUMAaNbHYIO (OpMYy NHpeACcTaBiIeHHS WHGPOpPMALMKM U WILIIOCTPUPOBATH pELIacMble 3aJaud HECIOKHBIMHU

cXeMaMH, AMarpaMMaMu, HHOHM rpadukoil 1 uXx KOMOMHAIMAMU.

KomMMyHMKaTHUBHbIE YHUBeEPCAJbHbIE YUeOHbIe 1eHCTBUSA:
e B XoJe 00CyX/IeHUs yueOHOTO MaTepHuala, pe3yJbTaToB JJaOOpaTOPHBIX padOT M MPOEKTOB 337aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOM TeMbI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA PEIICHHE 33/1a41 1 MOJIepKaHne Oaro)kenaTeIbHOCTH OOIeHNS;



®  COIIOCTAaBJIATH CBOU CYXJICHUS C CYKACHUSAMH IPYTUX YYaCTHHKOB JIHajiora, 0OHapy>KUBATh pa3indyKe U CXOJCTBO MO3ULINH;

®  BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

e  nyOJMYHO MPEJCTABIATH PE3YIbTAThl BBIIOIHEHHOTO (PU3MUECKOTO OIbITa (IKCIIEPUMEHTA, UCCIEA0BaHNUs, IPOEKTA);

e  [IOHUMATh U UCIOJB30BATh NIPEUMYILIECTBA KOMaHAHON U UHIUBUYaTbHONU paOOThHI MPU PELICHUN KOHKPETHOU (pu3ndeckoi mpobieMsi;

® [PUHUMATH IEJIM COBMECTHOH IESATEIHHOCTH, OPTaHU30BBIBATH JEHCTBUSA MO €€ IOCTHXKEHUIO: pacHpeiessiTh POJH, OOCYXIaTh MPOLECCH U

pe3yNbTaThl COBMECTHON PabOTHI, 0000I11aTh MHEHUSI HECKOJIBKUX JIFOJIEH;

®  BBINOJHATH CBOIO YacTh pabOTHI, AOCTHUTras Ka4eCTBEHHOTO pe3yibTaTa MO CBOEMY HAIPABICHUIO U KOOPAWHHUPYS CBOM JCHCTBUS C APYTUMH

YICHAMH KOMaH/bI;

®  OIICHMBATh KA4E€CTBO CBOETO BKJIaJa B OOIIUIA MPOAYKT MO KPUTEPHUSIM, CAMOCTOATEIHHO C(HOPMYJIMPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.
PerynsiTuBHbIe yHUBepCaJIbHbIC y4eOHbIE 1eiiCTBUS

Camoopranu3anus:
o BBISIBIISATH TIPOOJIEMBI B )KM3HCHHBIX M YUEOHBIX CHUTYAIUsX, TPEOYIOUIHMX IS peIieHUs PU3MUECKUX 3HAHUIA,
o OPHEHTUPOBATHCS B PA3JIMYHBIX MOAX0JIaX MPUHATHS PeIICHUH (MHIUBUIYaTbHOE, IPUHITHAE PEIICHUS B TPYIINE, IPUHATHE PEIICHUN TPYIIION);
o CaMOCTOSITEIILHO COCTABIISATh AJITOPUTM pelicHHs (GU3NIESCKON 3a/lauM WK IJIaHa MCCIICIOBAHUS C YYETOM MMEIOIIMXCSl PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh MPE/IaracMble BAPHAHTHI PEIICHUIA;
o JenaTh BEIOOpP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.
CaMOKOHTPO.Ib, IMOLMOHAJIBLHBII HHTEJJIEKT:
o JaBaTh aJIEKBAaTHYIO OLIEHKY CUTYallUu U MpeJiaraTh iaH e€ H3MEHEHNUS,
o OOBSCHATH MPUYNHBI JOCTHKEHUS (HEAOCTHKEHHUS) Pe3yIbTaTOB ACSITEILHOCTH, AaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY;
L BHOCHUTb KOPPCKTHUBBI B OCATCIBHOCTDH (B TOM 4YHCJIC B XOJ BBIIIOJIHCHUA (1)I/I3I/I‘~IGCKOFO HUCCIICOOBAaHUA WU npoeKTa) Ha OCHOBE€ HOBBIX

06CTO$ITCJ'ILCTB, HN3MCHHUBIINXCA CHTy&HHI’I, YCTAHOBJICHHBIX OH_II/I6OI(, BO3HUKIIIHNX pr,Z[HOCTeI\/’I;

o OLICHUBATh COOTBETCTBUE PE3YJIBTATA LIEIIN U YCIOBHUSM;
o CTaBUTh ce0s1 Ha MECTO JIPYroro 4eJI0BEKa B XOJI€ CIopa UM AUCKYCCUHU Ha HayYHYIO TEMY, IOHUMAaTh MOTHBbI, HAMEPEHHUS U JIOTHUKY JIpYroro;
. MIpU3HABaTh CBOE MPABO Ha OLIMOKY MPH pelIeHnr (U3NUECKUX 3a7a4 WIK B YTBEPXKICHUAX Ha Hay4HbIE TEMbI U TaKOE K€ IIPAaBO APYToro.

INPEJIMETHBIE PE3YJIBTATDBI

K koH1y 00ydenus B 8 kjacce rpeiMeTHbIe pe3ysibTaThl Ha 6a30BOM YPOBHE JIOJKHBI OTpaxaTh C(POPMUPOBAHHOCTH Y 00YHAIOIINUXCS YMEHUM!

. HCIIOJIb30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE [BMKEHHE aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHUSI BEIIECTBA,
KpUCTAJINIMYECKHEe U aMop(Hble Teja, HACBHIIEHHBIM W HEHACBIIIEHHBIM Map, BIaKHOCTh BO3JyXa, TeMIlepaTypa, BHYTPEHHSISI SHEPTHUs, TEIUIOBOM
JIBUTATElb, HIEMEHTAPHBIN JJIEKTPUUECKUN 3apsl, dIEKTPUUECKOE I0JIE, TPOBOJHUKU U JAUAJIEKTPUKH, IOCTOSHHBINA 3JIEKTPUUYECKUNA TOK, MarHUTHOE
oJIe;

o pasnuyath sBJIEHUS (TEIUIOBOE pacIIMpEeHME M C)KaTue, TeIUlolepeaayda, TEIIOBOE PAaBHOBECUE, CMAYMBAaHUE, KAaNWUIIPHBIE SIBIEHUS,
HCIIApEeHUe, KOHJICHCAlUs, IUIaBJICHUE, KpUCTaIM3auus (OTBEpAECBaHME), KHUIIEHHE, TeIulonepenada (TEIUIONPOBOAHOCTb, KOHBEKLUS, H3Iy4EHHE),
UIEKTpU3alMs TeJl, B3aUMOJEHCTBHE 3apsiioB, IEUCTBUS DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJICHCTBHE MAarHUTOB, [eiCTBHE



MarHuTHOTO IOJIi HA IPOBOJHUK C TOKOM, AJIEKTPOMAarHuWTHas MHIYKLMsA) IO ONUCAHUI0O MX XapaKTEpHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLINX AAHHOE (PU3NYECKOE SIBIICHUE;

o pacro3HaBaTh IPOSBICHUE HM3YYEHHBIX (PU3MUECKUX SBJICHUN B OKPY)KAIOLIEM MHUpPE, B TOM 4YMcie (PU3UYECKHE SIBJICHUS B NPHUPOJE:
IIOBEPXHOCTHOE HATSKEHHWE M KAaWUISIPHbIE SIBJICHUS B IPUPOJIE, KPUCTAILIBI B IIpUpoje, usinydyenue ColsHua, 3aMep3aHue BOJA0EMOB, MOPCKUE OpHU3bI,
o0pa3oBaHHE POCHI, TyMaHa, WHEsl, CHETa, AJIEKTPUUYECKHE SBJICHUS B aTMOCc(epe, ITEKTPUIECTBO KUBBIX OPraHM3MOB, MAarHUTHOE T0Je 3eMiH, Ipeid
MIOJIFOCOB, POJIb MAarHUTHOTO TIOJISA JUIS XKU3HM Ha 3emJe, MOJISIPHOE CHSHUE, IPU ATOM MEPEBOJUTH NMPAKTHUECKYIO 3a/ady B y4eOHYIO, BBLACIATH
CYIIECTBEHHbIE CBOIMCTBA (IPU3HAKN) (PU3HUECKUX SBJICHUMN;
®  ONHKCHIBATh U3YYCHHBIC CBOMCTBA TEN U (PU3MUYECKUE SBICHUS, UCIOIB3YS (PU3HUECKUE BETUUMHBI (TeMIIepaTypa, BHYTPEHHSS SHEPTUsl, KOJIMIECTBO
TEIUIOTHI, yJelbHas TEIJIOEMKOCTh BEIIECTBA, YZAEJIbHAs TEIUIOTA IUIABIEHMA, yAeNbHas TEIUIOTa NapooOpa3oBaHUs, ylAelbHAs TEIUIOTa CrOpaHMs
TOIJINBA, KO3((UIMEHT MOJE3HOro IEeHCTBUSA TEIUIOBOW MAaIIMHBI, OTHOCHTENbHAs BIAXXKHOCTh BO3yXa, 9JIEKTPUUECKUI 3aps], cuja TOKa,
AIIEKTPUUYECKOE HANPSHKEHHUE, COMPOTHBIICHHE MPOBOJHUKA, YACIHHOE COIPOTHBIICEHHE BEIIECTBA, PabOTa M MOIIHOCTH DJIEKTPUUYECKOTO TOKA), MPHU
OIMCaHWHU TPABWIILHO TPAKTOBATH (PU3MUECKUI CMBICI HCIIOJIB3YEMbIX BEIIMYMH, 0003HAUYCHUS U CAMHULIBI (PU3NUYECKUX BEIUYHH, HAXOIUTH (OPMYJIBL,
CBSI3bIBAIOIIME JAaHHYIO (U3NYECKYIO BEJIMUHUHY C APYTMMHU BEIMYMHAMU, CTPOUTH IpauKy U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;
®  XapaKTepu30BaThb CBOMCTBAa TeJl, (pU3MUECKHE SIBICHHUS M IMPOLECCHI, MCIOJIb3ysl OCHOBHBIE MOJOXKEHUS MOJIEKYJISIPHO-KMHETUYECKOW Teopuu
CTPOEHUS BELIEeCTBAa, NMPUHLMUII CYNEPHO3ULIUHU M0JIel (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpPaHEHMs 3apsija, 3akoH OMa Juis ydacTKa LIeIu, 3aKOH
Jixoyns—JleH1a, 3aKOH COXpaHEHUs! SHEPTUH, TIPU 3TOM JaBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA U 3alMCHIBATh €0 MATEMaTHYECKOE BBIPAKEHHE;

e  OOBIACHATH (PU3MUECKUE MPOLIECChl U CBOMCTBA Tel, B TOM YHCIE M B KOHTEKCTE CUTyalUd MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BbISBIATH
MIPUYMHHO-CJIE/ICTBEHHbIE CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JIOrMYecKuxX IIaroB ¢ omopoil Ha 1-2 K3ydeHHBIX CBOMCTBa (M3MUYECKUX SIBICHUM,
(bu3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

e  pemarh pacy€THHIE 33/a4u B 2—3 AEMCTBUS, UCHIOIb3Ys 3aKOHBI U (POPMYJIbI, CBSA3bIBAIOIME (PU3NUYECKHE BEITUUYMHBI: HA OCHOBE aHAJM3a yCIOBHS
3aJlauM 3alMChIBaTh KPATKOE YCJIOBHE, BBISABISATh HEJOCTATOK JAaHHBIX JJIS PELICHHs 3a/1a4yd, BHIOMpPATh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE i €€
peleHusl, IPOBOIUTH Pacy€Thl U CPAaBHUBATDH MOJIyYEHHOE 3HaUCHHE (PU3NIECKON BEJIMYMHBI C U3BECTHBIMH JTaHHBIMH;

e  pacrno3HaBaTb NPOOJIEMBI, KOTOPHIE MOKHO PELIUTh IpPU TMOMOIIM (PU3MYECKHX METOJIOB, HCIOJb3Ysl OMNHCAHHME MCCIEIOBAaHUS, BbIIEIATh
IIPOBEPSAEMOE MIPEAIIONIOKEHHUE, OLIEHUBATH TPABHIIBHOCTD MOPSIIKA IPOBEIEHUS UCCIIEOBAHMNS, J€JIaTh BBIBOBL;

®  [IPOBOJUTH OMBITHI [0 HAOIIOAEHHUIO GU3NYECKUX SIBICHUN WU (U3UYECKUX CBOMCTB TeJ (KamWUISPHbBIE SBJICHHS, 3aBUCUMOCTD JIaBJICHUS BO3AyXa
OT ero o0béMa, TeMnepaTypbl, CKOPOCTH MPOLECca OCThIBAHUS W HarpeBaHUs MpPU M3IYUYEHUHU OT I[BETa M3ydarouieil (Ioriomaromiei) HoBepXHOCTH,
CKOPOCTh MCHapeHusi BOJAbI OT TEMIEPATYPbl )KUJIKOCTH U TUIOIMIAIU €€ TMOBEPXHOCTH, JEKTPHU3ALMS TNl U B3aUMOJCIHCTBHE JIEKTPHUUECKUX 3apsiIioB,
B3aMMOJICIICTBIE MOCTOSHHBIX MAarHWTOB, BU3YyaJH3alldsi MarHUTHBIX TOJE€H MOCTOSHHBIX MAarHUTOB, NEHCTBUS MarHUTHOTO IOJIE Ha MPOBOJHUK C
TOKOM, CBOMCTBa 3JIEKTPOMAarHuTa, CBOWCTBA 3JIEKTPOABHUraTelNsi IMOCTOSIHHOTO TOKa): (hopMynupoBaTh MpoBepsieMble MPEANookKeHHs, coOupaTh
YCTAHOBKY M3 MPEJIOKEHHOTO 000PY/I0BaHMsI, ONUCHIBATH X0/ OIbITa U (POPMYIUPOBATH BHIBOJIBL;

®  BBINOJHATH NPSIMbIE U3MEPEHUS TEMIIEPATYpPbl, OTHOCUTEIBHOW BIAXXKHOCTH BO3AYXa, CHJIBI TOKA, HANPSDKEHUS C MCIOJIb30BAHUEM AHAIOTOBBIX
npuOOPOB U IaATYNKOB (PU3UUECKUX BEJIMUUH, CPABHUBATH PE3YAbTAThl U3MEPEHUN C YUETOM 33JaHHOM a0COIIOTHOM MOTPELTHOCTH;

®  TPOBOJUTH HCCIICOBAHHE 3aBHCUMOCTH OAHOH (pU3MUECKOW BENWYMHBI OT JPYroil ¢ HMCIOJBb30BAHUEM IMPSIMBIX H3MEPEHUil (3aBUCHUMOCTD
COINPOTHBIIEHUSI NPOBOJHUKA OT €ro JJIWHBI, IUIOIIAJU IONEPEYHOI0 CEUEHHUS U YIENbHOIO CONPOTHUBIIEHUS BEUIECTBA IPOBOJHUKA, CHIIBI TOKA,
UAYILEro 4Yepe3 NMPOBOAHMK, OT HANpsIKEHUs Ha IMPOBOJHUKE, HCCIEIOBAHUE IOCIENOBATEILHOTO M MapalIeIbHOTO COEIUHEHUH IPOBOJHHUKOB):
IUTAHUPOBATh UCCIIEOBaHUE, COOMPATh YCTAHOBKY M BBINOJHATH U3MEPEHUs, CIeays NPEAIOKEHHOMY IUIaHy, (GUKCUPOBATh PE3yJbTaThl MOJYyYEHHON
3aBUCUMOCTH B BUJIE TaOIUI] U TpaKOB, JAeTaTh BEIBOBI M0 PE3yJIbTaTaM UCCIIEI0BAHMS;



®  MPOBOJIUTH KOCBEHHBIC U3MEPCHUSI (PU3MYECCKUX BENWYMH (yIeNbHAsI TEIUIOEMKOCTh BEIIECTBA, COMPOTHUBICHUE MPOBOAHMKA, Pad0Ta U MOIIHOCTb
ANIEKTPUYECKOTO TOKA): TUIAHMPOBATh W3MEPEHUs, COOMpAaTh HKCIIEPUMEHTAILHYIO YCTaHOBKY, CIEAYS IMPEUIOKCHHOW WHCTPYKIHH, W BBIYUCIATH
3HAYEHHE BEINYNHBI;

e  coOuoJaTh MpaBuiia TEXHUKH OE30MIaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM;

®  XapaKTepU30BaTh NMPHHIMIIBI JICHCTBUS M3YYECHHBIX MPUOOPOB M TEXHHUYECKHX YCTPOMCTB C OIOPOW HA MX ONMUCAHUS (B TOM YHCIIE: CHCTEMa
OTOIUIEHUS JIOMOB, TMI'POMETp, IMapoBas TypOWHa, aMIepMeTp, BOJIBTMETP, CUETUMK HIIEKTPUUECKOW HHEPTUH, SIICKTPOOCBETHTENbHBIE HPUOOPHI,
HarpeBaTeIbHbIEC AIEKTPONPHOOPH! (IPUMEPHI), IITEKTPUIECKUE TPEIOXPAHUTEINH, SIEKTPOMArHUT, 3JIEKTPOABUTATENb OCTOSHHOTO TOKA), HCHOJIb3Ys
3HaHUS O CBOMCTBAaX (PU3NUECKUX SABICHHUI U HEOOXOAMMbIe (PU3MUYECKHE 3aKOHOMEPHOCTH;

®  pacro3HaBaTh MMPOCTHIE TEXHUYECKHUE YCTPOHCTBA M M3MEPUTEIbHBIE MIPUOOPHI IO CXEMaM M CXEMaTHYHBIM PUCYHKaM (KUIKOCTHBIH TEPMOMETD,
TEPMOC, TICUXPOMETP, THIPOMETp, JBUTATE]b BHYTPCHHETO CrOpaHUs, AJIEKTPOCKOM, PEOCTaT), COCTABIATH CXEMbI JJICKTPUYECKUX Iemed ¢
MOCJIC0BATEIbHBIM M MAPAJUICIBHBIM COSTUHEHUEM 3JICMEHTOB, pa3iinyasi yCIOBHbIC 0003HAUCHHUS JICMEHTOB JICKTPHUYCCKUX IICTICH;

®  [PHUBOAUTH NPUMEPHI (HAXOAUTh MHPOPMAIMIO O MPHUMEPaxX) MPAKTUYECKOrO MCIOIb30BaHUsl (PU3MYECKUX 3HAHUI B MMOBCEIHEBHOM JKU3HU IS
obecricueHrss 0E30MACHOCTH IpHU OOpalleHHH C NpPHUOOpaMH M TEXHUYECKUMH YCTPOWCTBAMH, COXPAHCHHUS 37I0POBbsi M COOJIOACHUS HOPM
HKOJIOTMYECKOTO MOBEICHUS B OKPYXKAIOLIEH cperie;

®  OCYIIECTBISTH MOUCK MH(pOpMALUK (HU3NIECKOr0 coiepkanus B IHTepHeTe, Ha OCHOBE MMEIOIIUXCS 3HAHUM U IyTEM CPaBHEHHUSI JOMOJTHUTEIbHBIX
MCTOYHHMKOB BBIACIATH HH()OPMALIUIO, KOTOPAs SIBISIETCS IPOTHBOPEUYNBOM MITM MOKET OBITH HEJJOCTOBEPHOMH;

®  HCHOJB30BaTh NP BBINOJHEHUHM YYEOHBIX 3aaHUil HAyYHO-TIOMYJISAPHYIO JIUTEPATypy (QH3MUECKOrO COAEP)KaHMs, CHPABOYHBIE MaTepUaIbI,
pecypchl cetn HTEpHET, BageTh NpuéMaMy KOHCTIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MH(GOpMALUU U3 OJJHOI 3HAKOBOI CUCTEMBI B IPYTYIO;

e co3maBaTh COOCTBEHHBIE NHCHMEHHBIE M KpaTKWE YCTHBIE COOOLIeHHUs, 0000mas MHPOPMAIMIO W3 HECKOJIBKMX HCTOYHHKOB (PH3MYECKOTO
COZIepKaHMUsl, B TOM YHCJIE MTyOIIMYHO MPEACTABISATh PE3yIbTaThl IPOSKTHOM MM MCCIIEIOBATENBLCKON AESTEIBHOCTH, IPH 3TOM I'PAaMOTHO HCIIOJIb30BaTh
W3y4YCHHBIN MOHIATUIHBIN anmapar Kypca GU3UKHU, COTPOBOXK/IATh BBICTYIICHHE PE3CHTAIINCH;

® [pH BBHINIOJHEHHH YYEOHBIX IMPOEKTOB W HCCIENOBAaHUN (DU3MYECKUX IPOIECCOB paCIpeeNsaTh OOSI3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTABJICHHBIMHU 33J[a4aMH, CIICJIUTh 32 BBIMOJHCHUEM IUIaHA JEHCTBUII M KOPPEKTUPOBATH €ro, aJeKBaTHO OLCHHBAaTh COOCTBEHHBIM BKJIAN B
IEATeLHOCTD TPYIIIBI, BEICTPAaUBAaTh KOMMYHHKATHBHOE B3aMMO/ICHCTBHUE, TIPOSIBIISISI TOTOBHOCTH pa3peniarh KOH(INKTHL.

K xoHIy 00y4eHus B 9 Kjacce mpeMeTHbIE Pe3yNIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00 yYAFOIIMXCS YMEHHIA:

®  HCIOJIB30BATh MOHATHS: CHCTEMa OTCUETa, MaTepHabHasl TOUKA, TPACKTOPHS, OTHOCUTEILHOCTh MEXaHHMYECKOTO JBIDKCHUS, Nedopmarius (yrnpyras,
TUIACTUYECKasi), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHNE, HEBECOMOCTh M TIEPETPy3KH, IEHTP TSHKECTH, aOCOTIOTHO TBEPIOE TENO, LEHTP THKECTH
TBEPAOro Tena, paBHOBECHE, MEXaHMUYSCKHE KOJIeOaHWsl M BOJHBL, 3BYK, HH(Pa3BYK M YIbTPa3ByK, JJIEKTPOMATHUTHBIC BOJHBI, IIIKaja
ANIEKTPOMATrHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JAaJbHO30PKOCTbh, CIIEKTPhI UCITYCKAHHSI U MOTJIONICHNUS, anb(da, OeTa- 1 raMMa-H3JIy4eHHUs], H30TOIIbI,
sZIepHasi DHEPreTHKa,;

e  pa3nuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEHHOE IBMKEHHE, PAaBHOYCKOPCHHOE MPSMOJIMHEWHOE IBMXKEHHE, CBOOOIHOE
naJicHue Tell, pABHOMEPHOE JIBM)KEHHE MO0 OKPYKHOCTH, B3aUMOJICHCTBHE TEJ, PEaKTHBHOE IBIKCHHUE, KOJIEOATEIbHOE JBMKCHHUE (3aTyXaloUIMe H
BBIHYK/ICHHBIC KOJI€OaHus1), pe30HAHC, BOTHOBOE JBMKCHHE, OTPAKCHUE 3BYKa, NMPSIMOJIMHEHHOE PACIIPOCTPAHEHUE, OTPAKEHHE U MPEJIOMIICHHE CBETA,
MOJTHOE BHYTPEHHEE OTPAKCHHE CBETA, Pa3lIOKeHHE OEIOro CBETa B CIEKTP M CIIOKCHHE CIIEKTPAIBHBIX IIBETOB, JAWCIIEPCUSI CBETA, €CTECTBEHHAS
PaaMOaKTHBHOCTb, BO3HMKHOBEHHE JIMHEHYATOTO CIIEKTpa M3IY4YEHHS) IO ONHCAHWI0 HX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3HUYECKOE SBJICHUE;



®  pPAacHoO3HaBAThH MPOSBICHUE M3YYCHHBIX (PU3NYECKHX SBJICHUH B OKpYXKaIOIIeM MUpE (B TOM 4Hcie (PU3MUECKUE SIBICHUS B MPUPOE: MPHIUBBI U
OTJIUBBI, ABM)KEHUE IuIaHET COJHEYHOM CHCTEMBl, PEaKTHBHOE JBM)KEHUE JKUBBIX OpPraHM3MOB, BOCIPUATHE 3BYKOB JKHBOTHBIMHU, 3€MIIETPSICEHHE,
celicMUYecKHUe BOJIHBI, I[yHaMH, 3XO, IBETa TeJl, ONTUYECKUE SBJICHUSA B IpHUpoOJe, OMOJOrMyeckoe AECWCTBUE BUAUMOIO, YIbTPa(dUOJIETOBOIO MU
PEHTI€HOBCKOT'O0 M3Jy4eHUH, €CTECTBEHHBIM paJlMOaKTUBHBIA (POH, KOCMUYECKHE JIy4Hd, paJHOaKTUBHOE M3JIydeHHE IPUPOHBIX MUHEPAJIOB, JeiicTBUE
PaIMOAaKTUBHBIX M3IyYCHUH HAa OPraHM3M YEJIOBEKa), MPH ATOM MEPEBOJIUTH MPAKTUYECKYIO 3a/1a4y B Y4eOHYIO, BBIICIATH CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKyM) PU3MYECKUX SBICHUH;

®  ONHWCHIBATh M3YYCHHBIC CBOWCTBA TEN M (U3MUECKUE SBICHHS, UCIONB3YS (PU3MUECKUE BEITHMYMHBI (CPEeIHSS M MTHOBEHHAsh CKOPOCTh Tela MpU
HEPAaBHOMEPHOM JBM)XEHHUH, YCKOPEHHE, IEPEMEILIEHUE, TYTh, YIIIOBAsk CKOPOCTh, CUJIAa TPEHUS, CHJIA YIIPYTOCTH, CHJIA TAKECTH, YCKOPEHUE CBOOOIHOTO
[Ia/IEHUs], BEC Tela, UMITYJIbC Tella, UMIYJIbC CHIIbI, MEXaHHUYecKast padoTa U MOLIHOCTb, OTEHIMAIbHAsA SHEPTUs TeNa, MOJAHATOrO HaJl IOBEPXHOCTBIO
3eMJIM, TIOTEHLMAIbHAsl HEPrusl CXKATOM NMPYXKHUHbI, KUHETHUYECKasi SHEprusl, NMOJHAas MEXaHUYecKas SHeprus, NepuoJl M 4acTora KojeOaHWi, JIMHA
BOJIHBL, TPOMKOCTB 3BYKa M BBICOTA TOHA, CKOPOCTB CBETA, TIOKA3aTeNb MPEIOMIICHUS CPEbl), IPU ONMCAHUH MPABUIIBHO TPAKTOBATH (PU3UIECKHI CMBICI
UCTOJB3yEeMbIX BEJIIMYMH, 0003HAUCHHS M eIWHHUIBI (U3NUYECKUX BEIWYHMH, HAXOAUTH (OPMYIBI, CBS3BIBAIONINE NAaHHYIO (PH3MUECKYIO0 BEIHUUHY C
JAPYTUMH BEJIMYMHAMHU, CTPOUTH TPa(UKH N3yUYEHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEIUYMH;

®  XapaKTepu30BaTh CBOMCTBAa Tejd, (PU3MUECKHE SIBICHUS U IPOLECCHl, UCIOJb3YSl 3aKOH COXPAHEHUS SHEPruu, 3aKOH BCEMHPHOIO TITOTEHMUS,
IOPUHLUI CYNEpHO3ULMU CHJI, MPUHLUUI OTHOCHUTENbHOCTU ['amuies, 3akoHbl HblOTOHA, 3aKOH COXpaHEHHUS HUMILYJIbCa, 3aKOHbl OTPAKEHUS U
MIPEJIOMIJICHUS CBETa, 3aKOHBI COXPAHEHUS 3apsI0BOT0 M MACCOBOTO YHMCE TPH SIIEPHBIX PEAKLUAX, TIPU 3TOM JIaBaTh CJIOBECHYIO ()OPMYIHPOBKY 3aKOHA
U 3aIIMCBIBaTh €r0 MaTEMATUYECKOE BBIPAKEHHUE;

e  00BACHATH (hU3MUECKHE IPOLECCHl U CBOWCTBA TeJl, B TOM YMCJIE M B KOHTEKCTE CHUTYyallud MPaKTHUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABISTH
MIPUYMHHO-CJIE/ICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKHX LIaroB ¢ OMOpoil Ha 2—3 M3y4EHHBIX CBOICTBa (PM3MUECKUX SBJICHUH,
(bU3NYEeCKNX 3aKOHOB UM 3aKOHOMEPHOCTEH;

e pemarb pacy€THbIE 3aJadyd (OMUparolIMecs Ha CUCTEMY U3 2—3 ypaBHEHHH), HCIOJB3YysS 3aKOHBI M (DOPMYIbI, CBA3BIBAIOIINE (UINYECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 33/1a4M 3alMChIBaTh KPATKOE YCIOBHE, BBIABIATH HEJOCTAIONIINE WIIM N30BITOYHBIE TaHHBIE, BHIOMPATh 3aKOHBI U
(bopMyIbl, HeOOXOAUMBIE ISl PELICHNUs, IPOBOAUTH PACUETHI M OLIEHUBAThH PEATUCTUYHOCTh MOJTYYE€HHOT0 3HAaUeHUs! (PU3UUECKON BEITUYMHBI;

®  pPacHo3HaBaTh MpPOOJEMBbI, KOTOPbIE MOXKHO PpEIIUTh HpPU MOMOIIM (U3NYECKUX METO/OB, HCIIONb3Ysl OINUCAHWE HCCIIEJOBAHUS, BBIICIAThH
IIPOBEPSIEMOE TPEANOI0KEHUE, OLIEHNUBATH IMPABUIBHOCTh IMOPSAJIKA NPOBEACHUS MCCIEAO0BaHUA, JEJIaTh BBIBOABI, MHTEPIPETHUPOBATH PE3YIbTAThI
HaOJIIOJIEHUN U OILITOB;

®  TIPOBOJUTH OMBITHI MO HAOIIONEHUIO (PU3HMUECKUX SBJICHUN WK (PU3UUECKUX CBOIMCTB Tel (M3ydeHHEe BTOPOro 3akoHa HploTOHA, 3aKOHA COXpaHEHUs
SHEPTUH, 3aBUCUMOCTh Mepuo/ia KoyiedaHUil MPY>KUHHOTO MasgiTHUKA OT MAaccChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTh OT aMIUIUTY Il MaJIbIX
Kosie0aHUH, MPSIMOJIMHEHHOE paclpoOCTpaHEeHHE CBETa, Pas3fio’keHHe OeJoro cBeTa B CIEKTp, M3yYEHUE CBOMCTB M300pa)XKeHUs B IUIOCKOM 3epKajie U
CBOWCTB M300pakeHUs IMpeaMeTa B coOuparomieil guH3e, HaOMIoieHHe CIUIOMIHBIX U JIMHEWYaThIX CIEKTPOB M3JIyYEHHsI): CAMOCTOSITEIbHO COOUpaTh
YCTaHOBKY U3 N30BITOYHOrO Habopa 000pyA0BaHUS, OMMCHIBATh X0/ OMbITA U €T0 Pe3yJIbTaThl, (OPMYIHPOBATH BHIBOIbI;

®  TPOBOJUTH NMpPHU HEOOXOIUMOCTH CEPUI0 MPSIMBIX HU3MEPEHUH, Ompenensds CpelHee 3HAueHUE HM3MepsieMON BeTUYMHBI ((POKYCHOE paccTOsHHE
coOuparoiei JUH3b1), 000CHOBBIBATh BHIOOP CIIOC00a U3MEpEeHUs (M3MEPUTEIHLHOTO TPUOOopa);

®  TPOBOJUTH MCCIIEJOBAHUE 3aBUCHMOCTEH (DM3MYECKHX BEIMYMH C HCHOJIH30BAHHWEM MPSMBIX HU3MEPEHHH (3aBUCHMOCTh MYTH OT BPEMEHHU MpHU
PaBHOYCKOPEHHOM JIBUKEHHU 0€3 HauyaJbHOM CKOPOCTH, NEepHojaa KoleOaHMH MaTeMaTH4eCKOrO MasTHUKAa OT JJIMHbI HWUTH, 3aBUCUMOCTH YyIja
OTPaKEHMsI CBETa OT yrja MaJeHWsl M yrja MNpeJoOMIICHHs OT yIyla MajJeHus): IUIAHUPOBAaTh HCCIIEIOBAHUE, CAMOCTOATENbHO COOMpATh YCTaHOBKY,



(uKCHUpOBaTh PE3yNBTATHl MOIYYCHHOH 3aBHCUMOCTH (HM3MYECKHX BEIMYMH B BHAE TaOmuIl ¥ TpaduKoOB, JIelaTh BBIBOJABI IO pe3yiabTaTaM
UCCIIC/IOBAHMS;

®  [IPOBOJIUTH KOCBEHHBIC M3MEPCHUs (PM3MUYCCKHX BEIMYMH (CPEIHSS CKOPOCTh M YCKOPCHHE Teja MPU PaBHOYCKOPCHHOM JIBM)KCHHH, YCKOPCHHE
CBOOOJHOTO MaJeHUs, KECTKOCTh MPYKUHBI, KOIDOHUIUCHT TPEHHUS CKOJBXKEHHs, MEXaHHYecKas paboTa W MOIIHOCTb, YacTOTa W HEPHOJ KojeOaHuit
MaTEMaTHYECKOTO U TPY>KHHHOTO MAasTHUKOB, ONTHYECKAs CHJIa COOHMpPAIOICH JHH3bI, paJrlOaKTUBHBIA (DOH): TIIAHMPOBATH MU3MEPEHHsI, COOMPATH
OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIIOJHATHL U3MCPCHHA, CICAYS HpeI[JIO)KeHHOﬁ HWHCTPYKIWUH, BBIYUCIIATL 3HAYCHHUC BCIMYHMHBI U AHAJIM3UPOBATH
HOJIy4CHHBIC PE3YJIbTAThI C YYETOM 3aJaHHOM MMOIPEIIHOCTH U3MEPEHHI;

e  coOuoaTh MpaBuiia TEXHUKH OE30MIaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM;

L4 pas3iindaTb OCHOBHBIC NPU3HAKHU W3YYCHHBIX (1)I/I3I/I‘-ICCKI/IX MOﬂeHeﬁZ MaTrcepHrajibHad TOYKa, a0COJIIOTHO TBépI[OC TCJIO, TOYCUHBIM MCTOYHHUK CB€Ta,
Jy4, TOHKas JINH3a, TIaHeTapHast MOJIEIb aTOMa, HYKJIOHHAs! MOJIeTIb aTOMHOT'O sIpa;

®  XapakTepU30BaTh MPHHLMUIBI JEHCTBUSA M3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPON HAa MX OMHCAHUS (B TOM YHCIE: CIHIOMET),
JaTYUKH TIOJIOKEHHS, PACCTOSHUS M YCKOPEHHUS, PAKeTa, 9XOJOT, OYKH, IMEPUCKOI, (OTOAIIAPaT, ONTUYCCKHE CBETOBOJBI, CIIEKTPOCKOI, TO3HUMETD,
Kamepa BuiibcoHa), CTIOIb3ys 3HAHHS O CBOMCTBAX (DM3MUYCCKUX SIBJICHHI 1 HEOOXOIMMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

®  HUCIOJb30BATh CXEMbl M CXEMATHYHBIC PHUCYHKH W3yYCHHBIX TEXHHYCCKUX YCTPOICTB, H3MEPHUTEIbHBIX NPUOOPOB U TEXHOJIOTHYECKUX IPOLECCOB
HPH PELICHUH Y4eOHO-TPAKTHYESCKUX 3a/1a4, ONTHICCKHE CXEMBI JUIs TIOCTPOCHHSI H300paKCHHIA B IUIOCKOM 3epKalie U coOMparoLieii JTuH3e;

®  [PUBOAUTH MPHUMEPHI (HAXOIUTh WH(POPMALMIO O MPUMEpax) NPAKTUYECKOr0 MCIOIb30BaHUS (HH3MYCCKUX 3HAHUI B MOBCCIHEBHOM JKU3HH LIS
obecricueHuss 0E30MACHOCTH IpHU OOpalleHHH C NpUOOpaMH M TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHUS 370POBbsi U COOJIOACHUS HOPM
HKOJIOTHYECKOTO TTOBEICHHSI B OKpYIXKaIOIIei cpeje;

®  OCYUIECTBJIATH MOUCK MH(pOpManuu Guandeckoro cojepxkanusi B MIHTepHeTe, caMOCTOATENBHO (POPMYIHPYsI OUCKOBBIN 3allpoc, HaXOJUTh MYTH
onpeereHus! JOCTOBEPHOCTH MOMy4eHHON WH(OpPMAITUK Ha OCHOBE UMEIOIITUXCS 3HAHUN U JOTIOTHUTEIHHBIX UCTOUYHUKOB;

®  CIIOJIb30BAaTh NIPH BBHINOJIHEHUM Y4YEOHBIX 3a/laHui HAYYHO-TIOMYJISIPHYIO JIUTEPAaTypy (PU3MYECKOro COJEp)KaHus, CIPaBOYHbIE MaTepUalbl,
pecypcsl ceti IHTepHeT, BiajieTh NpuéMaMyu KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHus HHPOPMALMK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

L co3gaBaThb CcOOCTBEHHBIE MUCHLMEHHEIE U YCTHBIC COO6HI€HI/I$I Ha OCHOBE I/IHq)OpMaHI/II/I N3 HECKOJIBKUX HCTOYHUKOB (1)I/ISI/I‘ICCKOFO COJCpIKaHu,
MyOJIMYHO MPEJCTABISATh PE3YIbTAThl IPOSKTHOM HIIM MCCIIEA0BATEIbCKOM IESTEIBHOCTH, IIPH 3TOM IPAaMOTHO MCIIONIb30BATh U3yYCHHBIN MOHSATHUIHBINA
anmapaT “3y4aeMoro pasjena (U3NKU ¥ COMPOBOXKIATh BBICTYIUICHHUE MPE3CHTAINEH ¢ YIETOM 0COOCHHOCTEH ayIUTOPHH CBEPCTHUKOB.



Conep:kanue y4eOHOro npeamera
8 kiacc (68 4, 2 4 B Heme10)

TenjioBble siBjeHus (23 4)

TemmoBoe nBuxkenue. TeroBoe paBHOBecue. Temmeparypa. Buyrpenssis sneprusi. Pabora um Tteronepenada. TernonpoBogHocTh. KoHBeKus.
Uznyuenune. KonmnyecTBo TEMIOTH. Y IenbHAas TEIJIOEMKOCTh. Pacuer koaudecTBa TEIUIOTHI MPU TEIIooOMeHe. 3aKOH COXpaHEHHs U MPEeBpalleHUsl SHEPTUU B
MEXaHUYECKUX W TEIUIOBBIX mpoleccax. [lnaBneHne u oTBepaeBaHUE KPUCTAJUIMYECKHX TEJ. YIElbHas TEIUIOTA IUIaBieHUsA. VicriapeHne U KOHIEHCALMS.
Kunenune. BnaxHocts Bo3ayxa. Y aenbHas Temnora napooopasoanus. OObsCHEHUE U3MEHEHUS arperaTHOr0 COCTOSIHUS BEIIECTBA HA OCHOBE MOJIEKYJSPHO-
KMHETUYECKUX TpejacTaBieHuil. [IpeodpazoBanue 3HEpruy B TEIUIOBBIX MamuHax. /[Burarens BHyTpeHHero cropanus. Ilaposas typ6una. KII/l TemioBoro
JIBUTATENs. DKOJIOTHYECKUe TPOOJIeMbl UCIIOIb30BAHUS TEIIOBBIX MAITHH.

DaexkTpuyeckue sijaeHus (29 1)
Dnektpusanys Te. J[Ba pojia AIEKTPUUECKUX 3apsIOB.
B3aumogeiictBue 3apsbkeHHbIX Ted. [IpOBOAHMKH, NUAIEKTPUKH U TOIYIMPOBOJHUKH. DJIEKTPUUECKOE MOJie. 3aKOH COXPAHEHHUs AJICKTPHYECKOTO
3apsiia. JlenuMocThb 3JIeKTPUYECcKOro 3apsaaa. DnekTpoH. CTpoeHune aroma. JJIeKTpudecKuid ToK. JleiicTBue
AJIEKTPUUYECKOTO TOJIS HA JICKTPUUECKUE 3apsiabl. MIcTouHUKN ToKa. DiekTpuueckas 1enb. Cuiia Toka. DICKTPUIECKOe HANPSHKCHUE. DICKTPUIECKOE
compoTuBieHue. 3akon Oma i yyactka nenu. [locienoBarensHoe U mapajuieIbHOE COSMHEHNE IPOBOTHUKOB. PaboTa M MOITHOCTH AJIEKTPHY €CKOTO TOKA.
3akon Ixoyns—IJlenmna. Kongencarop. [IpaBuna 6e3omacHocTy pu paboTe C 3JIEKTPOrprOOpamMu.

DuaexkTpoMarHuTHble siBjaeHus (5 1)
OneiT Dpcrena. MarautHoe noje. MarHuTHoOe mosie npsiMoro Toka. MarHuTHOe 1moJie KaTylku ¢ TOKOM. IlocTossHHbIe MarHuThl. MarauTHoe mojue
MOCTOSTHHBIX MarHuTOB. MarHutHoe mosie 3emiu. BsaumopnelicTBue MarHuToB. JleliCTBHE MAarHUTHOTO IOJST HAa MPOBOJHUK C TOKOM. ODJIEKTPHUUECKHI
JIBUTATEIIb.

CaetoBbie siBjiaenus (11 1)

Ucrounuku cBera. [IpsiMonuHeiiHOe pacripocTpaHeHue cBeta. Buanmoe nBukeHue cBeTwsl. OTpakeHHE CBeTa. 3aKOH OTpakeHHs cBeTa. llimockoe
3epkano. [Ipenomiienne cBera. 3akoH mpenomuieHus cBeta. JInH3bl. DOKycHOE paccTrosHMe JUH3BL OnTHYecKas cuiia JTUH3bl. M300pakeHus, naBaembie
nuH30M. ['na3 kak ontudeckas cuctema. OnTuyeckue mpudopsI.

3aKoHbI B3aUMO/IelicTBUS U ABH:KeHus TeJa (39 u)

MarepuanbHas Ttouka. Cucrema otcyera. llepememenne. CkOpoCTh NPSMOJMHEHMHOTO pPaBHOMEPHOro ABWKEHUS. [IpsMonuHeitHoe
PaBHOYCKOPEHHOE JIBUXKCHHE: MIHOBEHHAs CKOPOCTb, YCKOpPEHHE, NepemenieHue. ['paguku 3aBUCHMOCTH KHHEMAaTHUECKHMX BEIUYMH OT BPEMEHHU MpHU
PaBHOMEPHOM U PaBHOYCKOPEHHOM JBHKEHUH. OTHOCHUTEIBHOCTh MEXAaHHUYECKOTO IBIKEHHS. ['eolleHTpuyeckas W TelMOLEHTpUYEecKass CUCTEMbI MHpA.
Wnepumanphas cucrema orcuera. 3akoHsl HpioTona. CBoboaHoe manenue. HeBecomocTh. 3aKOH BCEMHUPHOTO TATOTeHUs. Mmmynbe. 3akoH cOXpaHEHUs
uMIyiabca. PeakTuBHOE BUKEHHE.



MexaHuveckue KojiebaHust M BOJIHbI. 3BYK (15 1)

KonebarenbHoe nsmxenue. Konebanus rpysa Ha npyxkuHe. CBoOoxnHble koneOanus. KosebarenbHas cucrema. MasTHUK. AMIUIMTY[a, [EpPHOJ,
yactora KoneOanuid. [lpeBpaiieHne sSHEpruM MNpH KoJIeOATEIFHOM JBM)KCHUHU. 3aTyxawomue KojeOaHus. BpiHyxkaeHHble Konebanus. Pe3onanc.
Pacnpoctpanenue konebanuii B ynpyrux cpenax. [lomepeunsle u nponosibHble BOJHBI. JlmHa BosIHBL. CBsA3b JIMHBI BOJHBI CO CKOPOCTBIO €€
pacnpocTpaHeHHsI ¥ IEpHOJIOM (4acTOTOH). 3ByKOBBIE BOIHBI. CKOPOCTH 3ByKa. BbicoTa, TeMOp M TPOMKOCTB 3ByKa. 9X0. 3BYKOBOM PEe30HAHC.

DJieKTpOMarHuTHoe moJe (23 4)

OpxHOpOIHOE M HEOJHOPOAHOE MarHWTHOE mose. HampaBneHwe TOka M HampaBiIeHHE JUHHUKA ero MarHUTHOro noiisi. [IpaBuimo OypaBumka. OOHapykeHHe
MarHuTHoro nouis. [Ipasuio neBoit pyku. MHayknus MarHuTHOro nosst. MarautHelii notok. Oneitel @apanes. DnekTrpoMarHuTHas nHAykuua. Hanpasinenue
UHAYKIHOHHOrOo TOoKa. IlpaBuno Jlenua. fBnenue camoumnaykuuu. llepemenHwlii TOk. I'eHeparop nepemeHHoro Toka. IIpeoOpazoBanus sHepruu B
anekTporeneparopax. Tpancpopmarop. Ilepenaya snekTpudeckoit SHEPTUHN HA PACCTOSTHUE. DIEKTPOMArHUTHOE ToJIe. DJIEKTpOMarHuTHbIE BOIHBL. CKOPOCTh
pacIpoCTpaHEHUs 3JIEKTPOMArHUTHBIX BOJH. BIUsSHME 3JIEKTPOMArHuWTHBIX M3JIydeHMH Ha >kuBble opraHu3mbl. KoneOaTtenbHblli KOHTYp. Ilomyuenue
AJIEKTPOMAarHUTHBIX KojeOaHui. IIpuHIMOBI paguoCBs3W M TENEBHJEHUA. OJEKTpoMarHuTHas mnpupona csera. [Ipenmomiienune cBera. Ilokazarenb
npenomiieHus. Jucnepcus csera. LlBera ten. Tumsl ontuueckux cnekrpos. Ilornomenue u ucnmyckanue cera aroMamu. [IpoucxokiaeHue JIMHEHUYaThIX
CIIEKTPOB.
CTtpoenue atoma 1 aTOMHOTO0 s1Apa (194)

PannoakTMBHOCTH Kak CBUACTEIIBCTBO CIIOKHOTO CTPOSHUSI aTOMOB. Albda-, 6eta- u ramma-usnyderus. Oneitel Pesepdopaa. Snepnas monens aTroma.
PannoaktuBHBIE TIpeBpallleHHs] aTOMHBIX saep. CoxpaHEHHE 3apsiIOBOIO M MAacCOBOIO YHCEN MPU SACPHBIX PEAKLUAX. DKCIEPUMEHTAJIbHBIE METObI
uccienoBanus 4actull. [IpoToHHO-HEWTpOHHAs MoAenb siapa. PUBHYECKUN CMBICT 3apsI0BOTO W MaccoBoro uucen. Mzoromsl. [IpaBuna cMmemieHust s
anba- U OeTa-pacmana MpH SACPHBIX peaKIUsIX. DHEpPrus cBs3W yacTull B siape. Jlenenuwe samep ypana. lLlemnas peakius. SlnepHas sSHepreTHKA.
DKoJiorudeckue mpoOieMbl pabOThl aTOMHBIX dJekTpocTaHiuil. Jlosumerpusa. Ilepuwon momypacmama. 3akoH paadOAaKTHMBHOTO pacrnajna. BriusiHue
PaAMOAKTUBHBIX MU3TYYE€HUH Ha )KUBbIE Opranu3Mbl. TepmosiaepHas peakius. Mctounuku sneprun ConHIa v 3Be371.

Crpoenue u 3Bosouus Beesiennoi (6 4)
Cocras, cTpoenue u npoucxoxaenne Conneunoit cucremsl. [lnanetst n Masnbie Tena ConHeuHoit cuctembl. CTpoeHue,

m3yderue u 3postonus ConHia u 38e371. CTpoeHHUE U DBOJTIOIHS
Bcenennoii.



1. TemaTnueckoe NJIAHMPOBaAHUE,

8 ki1ace

Tema, conep:kaHue

XapakTepucTHKA BU/IOB J1eSIT€IbHOCTH
yyauuxcst

TemioBble siBiaeHust (23 4)

Tennosoe JIBUYKEHUE.
Temneparypa.  BHyTpeHHss sHeprus.
Pabora n Temonepeaaya. TernnonpoBoAHOCTb.
Kounekuus. Uznyuenne. KoanuectBo

TEIUIOTHI. VYaenpHas TEmoeMKOCTb. Pacuer
KOJIMYECTBA TEIUIOTHl MpPHU  TEIIooOMEHe. 3akoH

COXpaHEHHUS U IPEBPAILICHUS YHEPTUU B MEXAaHUYECKUX U
TEIJIOBBIX MpolLeCcCax. [1naBnenue Y OTBEpPJEBAHHE

KPUCTAJUIMYECKUX TeIl. Y IeJIbHAs TeIUIoTa
naBieHus. Mcnapenue uKoHIeH calus.

Kunenne.  BnaxHocTbh BO3ayXxa.

VY nenbHas TeroTa mnapooOpa3oBaHus. OO0bsICHEHHE
M3MEHEHUAArPEraTHOro0 COCTOSIHUS BEILIECTBA HA OCHOBE
MOJIEKYJISIPHO-KUHETHUECKUX TpencTaBieHuil. [IpeoOpa3oBanue
SHEPTHUH BTEIIOBBIX MalIuHax.

JlBuratensBHYTpeHHero cropanus. [laposas Typouna.KIT
TEIUIOBOTO JIBUraTelss. JKOJOTHYecKHe
pooOIeMbI WCIIOIb30BAHUS TEIJIOBBIX MalIUH.

TernnoBoe paBHOBECHE.

Habnronate m3MeHeHHME BHYTpPEHHEH SHEpruu Tela Npu
Teruonepenaye M pabore BHEMIHUX CWil. MccnenoBaTh siBIEHHE
TEIJIOOOMEHA TPU CMEIIMBAHUK XOJOJAHOW W TOPSYEeH BOJIBI.
BblUMCIATE KOJMYECTBO TEIUIOTHI M YACIBHYIO TEIUIOEMKOCTb
BEILECTBA [P TEIUIoNepeaayde.

W3MepsATh yIenbHYIO TEIUIOEMKOCTh BeniecTBa. M3mepsaTs
TEILIOTY IUIABJIIEHMs Jbja. FcciienoBaTe TEIIOBBIE CBOMCTBA
napaduHa. Habmonate M3MEHEHUsT BHYTPEHHEH SHepruu BOJbl B
pe3ynbpTaTe WCHApeHHs. BpIUHCIATE KOJIMYECTBO TEIUIOTHl B
mpoleccax TeIUIONepeaadn MpU IUIABJICHUM M KPUCTAIIU3ALNH,
VCIIApEHUH U KOHACHCALNH.

Beluucnate  ynenpHyro
napooOpa3oBaHHs BEIIECTBA.

N3mepsaTs BIaXKHOCTh BO3AyXa IO TOYKE

TCIUIOTY IIJIaBJICHUA n

POCBL.
OO6cyx1aTh 3KOJOTUYECKHE MOCIEICTBUATIPUMEHEHUS
JBUTaTeNeH BHYTPEHHET0 CrOpaHus,
TETUTOBBIX U THAPOIIEKTPOCTAHIINH.




DJekTpuyeckue sisjienus (29 u)

Onexrpuzanyst Ten. JlBa pojaa 3IEKTPUYECKUX 3apsijioB.
B3aumoneiictBue 3apsokeHHBIX Tell. [IpOBOJHUKH, JUAIEKTPHKH
U TOJYNPOBOAHUKUA. DJIEKTPUUYECKOE TMOJe. 3aKOH COXPaHEHUS
IEKTPUUECKOTO 3apsaa. [lemuMocTh 3IIEKTPUYECKOro  3apsina.
OnektpoH. CrtpoeHue aroma. OieKTpuueckuil Tok. JleiicTBue
AJIEKTPUYUECKOTO TOJIST Ha D3JICKTpUYECKHE 3apsibl. VMcTouHUKH
TOKa. OjekTpuueckas uUenb. Cuna TOKa. DIJIEKTPUYECKOE

HampsDKeHHue.  DIEKTPHUYecKoe
COTNPOTHUBIICHHUE. 3akoH Oma s y4JacTka  IIeIu.
[MocnenoBarenpbHOE M TMapalUIeIbHOE COCAMHEHUE MPOBOIHHKOB.
PaGota ¥ MOIIHOCTH 3JEKTPUYECKOTO TOKa. 3akoH JIKoyis—
Jlenna. Konpencarop. I[lpaBuna Oe3omacHocTH Tpu padboTe ¢
AIIEKTPONPUOOPAMH.

HaGnronate sBICHUS DIIEKTPU3ALMU TEN MPU CONPUKOCHOBEHUH.
OOBsACHATb  SIBIEHUS  DJCKTPU3ALUMM  Tel W B3auMOJeHcTBHA
NIEKTpUYeCcKuX 3apsiioB. MccienoBarh AEUCTBUS AIEKTPUUYECKOTO IOJIS
Ha Teja W3 IMPOBOAHUKOB M JTUAIEKTPUKOB. CoOMpaTh M HUCIHBITHIBATH
AIIEKTPUYECKYIO LIEIb.

N3mepars cuiy TOKa B 2JIeKTpUuYeckol uenu. HM3mepsTh
HalpsDKEHWe  Ha  ydactke  1enu.  M3mepsiTh  DJIEKTpUUECKOe
COIPOTUBIICHUE.

HccnenoBaTh 3aBUCUMOCTH CHJIBI TOKa B TPOBOJAHUKE OT

HalIpsoKCHUA Ha C€ro  KOHIax. HSMepHTL pa60Ty U MOIIHOCTb
SJICKTPHUYCCKOI'O TOKaA.
Breraucnars cCuily TOKa B ICIH, pa6 OoTy W MOIIHOCTb

SJICKTPHUYCCKOI'O TOKaA.

OOBIACHATH SBIEHUSI Harp€BaHuA IIPOBOAHHUKOB JJICKTPUUYCCKUM
TOKOM.

3HaTb W BEIIOJHATH mpaBHjia 0€30ITaCHOCTH npu pa60Te C
HCTOYHHUKAMH ITOCTOAHHOT'O TOKA.

DJIeKTPOMArHuTHbIe siBjeHus (5 4)

OneiT Opcrena. MarautHoe 1one. MarHutHoe moJe
MPsIMOTO TOKAa. MarHUTHOE ToJie KaTylmKu ¢ TOKoM. [locTosiHHbIE
MarHuThl. MarHuTHOE MOJIE€ MOCTOSIHHBIX MAarHUTOB. MarHuTHoOe
nosie 3emuin. B3aumopeiictBue mMarauToB. JleficTBUE MarHUTHOTO
MOJISI Ha POBOAHUK C TOKOM. DJIEKTPUUECKUN ABUTATEIb.

DKCNEPUMEHTAIBHO n3y4yaTh SIBIICHUS MardHUTHOTO
B3auMoJIecTBUS Ten.M3yuaTh ABJICHNUS HaMarHWYMBaHUS BEIIECTBA
JMccnenoBate eWCTBHE DIEKTPUYECKOTO TOKA B IPSMOM IMPOBOJIHMKE
Ha MAarHUTHYIOCTPEJIKY. OOnapyxuBaTh  JI€UCTBUE
MarHUTHOTO TOJII Ha TPOBOJHUK C TOKOM. OOHapyXuBaTh MarHUTHOE
B3aUMOJIECTBUETOKOB. M3ydaTh NpUHLMN AEHCTBUASIECKTPOIBUTATENS.

CgetoBble siBjieHust (11 )

Hcrounuknu cBera. IIpsAMonnHeliHOE pacnpocTpaHEHHE
cBeta. Bumumoe nBrkeHue cBeTwil. OTpakeHHE CBeTa. 3aKOH
oTpaxkeHus cBera. Ilnmockoe 3epkano. Ilpenomienue caera.
3akoH npenomieHus ceera. JInH3bl. DOKYCHOE pacCTOSHUE JTMH3BL.
Ontuueckast cuna nuH3bL. V300paskeHus, JaBacMble JHMH30M.
I'ma3 kak onTHyecKas CUCTEMA.

OnTtuyeckne TprOOPHI.

DKCepUMEHTAIbHO ~ U3y4YaTh  SBIIGHWE OTPAKECHHsI  CBETA.
HccnenoBath cBolcTBa M300paxkeHusi B 3epkane. M3mepsars (okycHoe
paccTostHuEe COOMPAOIIECH JTUH3HI.

[Tonydats n300paxeHue ¢ MOMOIIbIO coOuparoel a3l Habmonats
SIBIICHHE JUCIIEPCUU CBETA




9 kJjacc

Tema, conep:kanue XapakTrepucTuka BH/I0B/1eATEIbHOCTH YYAIIUXCH
3aKO0HBI B3aMMOJACHCTBUA M JIBMKCHUS
Teu (39 )
MarepuanbHas Touka. Cucrema orcyera. [lepemenienue. PaccuuthiBaTh MyTh W CKOPOCTb HPHU PaBHOYCKOPEHHOM
CkopoCcTh  MPSAMOJMHEHHOTO  PABHOMEPHOTO  JIBMDKCHHS. | ABHKEHUU Tela.
[IpsiMonuHeliHOE pPaBHOYCKOPEHHOE JBUMIKEHHUE: MIHOBEHHAs N3mepsaTs yckopeHue CBOOOIHOTO MaIeHUSI.

CKOpOCTb, YCKOpeHHe, mepemelneHue. ['paduku 3aBUCUMOCTH
KMHCMATHUYCCKUX BCJINYHNH OT BPEMCHU npu
pPaBHOMEPHOM u PaBHOYCKOPEHHOM
JBUXCHUU. OTHOCHUTEILHOCTD
MEXaHUYECKOTro JIBYDKEHUS. ['eonieHTpHUyecKast u
TCIMOUCHTPUYCCKAsA CUCTCMbI MHUpA. I/IHGpHI/IaJII)HaFI cucremMa
OTCYEeTaA. 3aKOHBI HerotoHna. CBobosHOE  majieHue.
Heecomocts. 3akoH BcemupHoro tsarotenus. Vmmnynbsc. 3akoH
COXpaHEHHUs UMITyJIbca. PeakTUBHOE IBUYKEHHE.

Onpenensars NpORACHHBIN IIyTh U YCKOPEHUE ABUKCHMS Tella 110
rpaduKy 3aBUCHMOCTH CKOPOCTH PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JIBIKECHHS Tejaa OT BPEMEHHM. BBIYHMCIIATH yCKOpPEHHME Teja, CUIIbL,
JEUCTBYIOIIME Ha TEJIO0, WIA MacCy Ha OCHOBE BTOPOTo 3akoHa HproToHa.

HccnenoBats 3aBUCHUMOCTb  YIJIMHEHMS  CTaJbHOMN
IIPY’KAHBI OTIPUIIOKEHHON CHJIBI.

OKCepUMEHTAIEHO HaXOJUTh PABHOACUCTBYIOILYIO IBYX
CHIL

HccnenoBaTh  3aBUCUMOCTb  CHJIBI  TPEHUs CKOJBXEHUS OT

miomaan COIMPpUKOCHOBCHUS TCJI U CUJIBI HOPMAJIBHOI'O JaBJICHU.
I/I3MepHTB CHIJIbI B3aHMOHCﬁCTBHH ABYX TeEII. I/I3Mep${TL Cuity

BCEMUPHOTOTATOTEHUS.
OKCIEpUMEHTAIBHO HAXOANUTh LEHTPTSYKECTH INIOCKOTO TeJa.
[IpumeHsATh 3aKOH  COXpaHEHHMs HMIlyJbca Ui pacueTa

PE3yJIbTAaTOB B3aUMOOCHUCTBUS TEIl.




Mexannuyeckue KoJeO0aHUsT M BOJIHBI.

3Byk (15 4)
Konebarenbnoe nBuxenue. KonebGanust rpysa Ha OOpscHATh mpouecc koinebaHuil MasTHuka. Mccnenosath
npyxune. CBoboaubie konebanus. KonebarenpHas 3aBUCUMOCTBIIEPHOa KOJeOaHU MasTHUKA OT €r0 JUTMHBI U aMIUTUTYIbI
cucrema. MasTHuk. AMIIMTYzAa, | KoseOaHui. BBIUMCIATE AJIMHY BOJHBI U CKOPOCTh PaclpOCTPaHEHMS
nepuoji, 4vacrora koseOanwii. IIpeBpamieHue »HEPrUM MpPH | 3BYKOBBIX BOJH.
K0J1€0aTeIbHOMIBUKEHHH. 3aryxaromue Hccnenosatsb 3aKOHOMEpPHOCTH KOJIeOaHUH TIpy3a Ha
kKojeOaHus.  BbIHyXIeHHBIE KojeOaHus. | IPYyKUHE.
Pe3onanc. PacrpocTpanenue koneOaHuil B ynpyrux cpejiax. OKCcIIepUMEHTAIbHO OIIpeeIATh I'paHMLIBI 4acTOThI
[lomepeunsle u mnpoaodbHBIE BOMHBL. JlnmuHa BOJHBL. CBS3b | CIBIIIMMBIX 3BYKOBBIX KOJICOAHUIA.
JUIMHBI BOJIHBI CO CKOPOCTBIO €€ PaclpOCTPAaHEHUs U MEPHOI0M
(vacToToif). 3ByKoBbIE BOJIHBL. CKOpOCTH 3ByKa. BricoTa, TeMOp
U TPOMKOCTB 3BYKa. 9X0.3BYKOBOI pe30oHaHC.
DJIeKTPOMarHuTHoe mnoJje (234)
OnHoponmHOE W HEOJJHOPOAHOE MAarHUTHOE IIOJIE. DKCIepUMEHTAITBHO U3y4daTh SIBIICHHUSI MarHUTHOTO

Hampasiienne Toxka M HampaBi€HUE JHMHUM €r0 MarHUTHOIO
nosisi. [IpaBuno OypaBuuka. OOHapykeHue MarHuTHOTO
nons. [lpaBuno neBoit pyku. MHAyKIMsT MarHMTHOTO —IOJIS.
Maruautsbiii notok. Omnbitel  @Dapazes. OIeKTpoMarHuTHas
uHAykuus. Hanpaenenume MHIyKnuMoHHOro Toka. IIpaBumio
Jlenna. SIBieHne  CaMOMHIYKIUU.
IlepeMeHHBIT  TOK. I'eneparop
[IpeobpaszoBanus SHEPrUu
Tpancdopmarop.

SHEPrud  Ha  PACCTOSIHHE.
OneKkTpoMarHuTHble  BOJHBL.  CKOPOCTH  pacnpOCTpaHEHUS
JJIEKTPOMArHUTHBIX  BOJIH.  BiusHuME  AIEKTpOMarHUTHBIX
U3JIYy4eHUH Ha XHUBble opraHu3Mmbl. KoseOaTenbHBIN KOHTYD.
[Tonyuenne  SIEKTPOMArHUTHBIX  KoJjieOaHuil.  [IpuHITUTIBI
pazvoOCBA3H U TENEBUICHUSA. DJIEKTPOMarHuTHas MpUpoja

ceera. [Ipenmomnenne ceera. [lokazaTens mnpeoMIIEHUS.
Hucnepcuss csera. llBera Ten. TUIBI ONTHYECKHUX CIEKTPOB.
[lornomenne u ucnmyckanue cBeTa aToMaMu. lIpomcxoxkieHue
JIMHENYaThIX CIEKTPOB.

IIEPEMEHHOTO TOKa.
B AJIEKTPOr€HEPATOpaXx.
Ilepenaua ANEKTPUIECKON
DNeKTpOMarHuTHOE  TOJIE.

B3aMOJCHCTBUS TEJl.

N3y4dars siBIICHUSI HAMarHUYMBAaHUS BEIIECTBA.

Hccnenosath JIEUCTBUE DJIEKTPUYECKOTO TOKAa B
MPSIMOM MPOBOJAHUKE HA MArHUTHYIO CTpeniky. OOHapyXuBaTh IEHCTBHE
MarHUTHOTO TOJI Ha TPOBOJHUK C TOKOM. OOHapy»KuBaTh MarHUTHOE
B3aMMOJICMCTBHE TOKOB. M3ydarh mpUHUMIT
JIEUCTBUS AJIEKTPOJIBUTATEIS




CTpoeHne aToMa M aTOMHOIO siipa
(19 v)

PagnoakTUBHOCTE  KaK  CBHJETEIBCTBO  CJIIOXKHOIO
CTpoeHHS aTOMOB. Anb(a-, 6erta- U ramma-u3nydeHus. OTBITHI
Pesepdopna. Snepnas wmomenr aroma. PamnoakTuBHBIC
npeBpaiieHuss aTtoMHbIX sgaep. CoxpaHeHue 3apsiioBOrO0 U
MacCOBOI'O YHUCEII MPU AJIEPHBIX PEAKIUIX. DKCIEPUMEHTAIbHbIE
METO/Ibl HcclieoBaHus 4yacTull. [IpoTOHHO-HEHTpPOHHAST MOJEIb
anpa. OU3NYECKUN CMBICT 3apsl0BOTO M MAacCOBOTO YHCEIL.
Wzotonsl. [IpaBuna cmemenus i anbga- u 0eTa-pacnaaa npu
AJIEPHBIX peaKIUsiX. DHEprus CBs3M YacTull B siape. [lenenue
anep ypana. llemnas peakmus. SnepHas — dHEpreTuka.
Dkonoruyeckue mpodiaemMbl pabOThl aTOMHBIX AJIEKTPOCTAHIIUM.
Hosumetpus. Ilepmon momypacnaga. 3akoH paJdOaKTHBHOTO

pacmaja. Bnusinue
paIuOAaKTUBHBIX  M3JIy4YEeHUH  HA  JKUBBIE  OpPraHU3MBL.
TepmosinepHas peaxius.

HcTounukmu OHCPIUH COJ'IHI_[a 1 3BC3/.

N3mepars AJIEMEHTAPHBINAJIEKTPUUECKUN 3apsi/l.

HaGmonaTe muHEWYATHIE CIICKTPHI H3TYYCHHS.

Habmonate Tpeku anbda-yactull B kamepe Bunbcona.

OO6cyxnare MpoOIEeMBbl BIMSHHUS PAJMOAKTUBHBIX HW3Iy4eHUH Ha
JKUBbIE OPraHU3MbI

Ctpoenue u 3BoJonusi Beeennoii (6 )

CocraB, crpoenne u mnpoucxoxjaenne CollHeUHOMH
cuctembl. Ilmanersi u wmamnbie Tena CONHEYHOW CHCTEMBI.
Crpoenue, uznyuenue u sBostonust Connia u 38e31. CTpoeHue u
aBoJironus Beenennoi.

Ha6J'IIOI[aTI> U OpUBOAWUTH NPHUMEPBI M3MCHCHUA BHAA 3BC3JHOTO
HeOa B TEYEHHE CYTOK

CpaBHuBaTh IUIaHEThl  3€MHOW TpYMNMbI; IUJIAHETHI-TUTAHTHI.
OOBACHATH (PU3MUECKHUE MTPOLIECCHI, TPOUCXOIAIINE B HEJIPAX 3BE3]T




Y4eOHO-MeTOANYECKOE U MATEPHATIBHO-TEXHUYECKOE 00ecnevyeHusi 00pa3oBaTeIbHOI0 nmpoiecca

-

. [leppimkun K.b., ®usnka. 8,9 knaccel: 6a30Bbiii ypoBeHb. — M.: [IpocBemienue, 2019 r.
. Jlykammk A.I1. CoopHuk 3anau no ¢usuke. 7-9 kmaccel. — M.: [lposa, 2010-2016
3. H.A. ITapdentbeBa. CoopHUK 3a1a4 1o pusuke. /-9 kimaccel.- — M.: [IpocBemenue, 2017
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YueOHoe o0opynoBaHue:

KOMIUTeKT ~[1eMOHCTPAIOHHO-1a00paTOPHOro 000pyaoBaHWY KaOuHera (usuku. Temarnueckue
TabuIB! 10 Gu3uKe. TeXHuYecKne cpeicTBa O0yUCHUS:

Kommnstorep. Ilpoekrop. Ilpuntep. dokymeHTKamepa.

[udposbic 0Opa3oBaTeNbHBIC PECYPCHI:

[pe3eHTaIMH K YpOKaM

Enunas kosutekimu nudpossix pecypcos. http://school-collection.edu.ru

deepanbHOTO IEHTpa HHPOPMAITMOHHO-00pa3oBaTenbHbIX pecypcos http://fcior.edu.ru

Enunas xomnexims udpoBsix 00pazoBaresibHbIX pecypcos http://window.edu.ru

I'azera "®dusuka" http://fiz.1september.ru

OnuMnua bl 7S MIKOJIBHUKOB: HH(OpManoHHbIi caitt http://www.olimpiada.ru

Bukwurneust: cBo6o1Hass MHOTOsI3BIYHAS SHIHKIIoNeaus http://ru.wikipedia.org

. 3aHnMaTenbHas (pU3MKa B BOPOCAX M OTBETAX: CallT 3acmyxeHHoro yuutens PO B. Enskuna http://elkin52.narod.ru
15 Kabuner ¢uzuku_http://edu.delfa.net:8101

16. ®ectuBanp nenarornyeckux uueit «OTKphITHIA ypok» http://festival.1september.ru/

ONoarwdE
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