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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHHs HaIpaBI€HO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPECAMETHBIX U MIPEAMETHBIX O6p8,30BaTeJ'IBHHX PE3YJIbTATOB.

B pesymbraTte wu3ydeHuws (u3MKM Ha YpOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUS Y

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTpUOTHYECKOr0 BOCITUTAHUSL:

) mposiBJIeHHE MHTEepeca K HICTOPUHU U COBPEMEHHOMY COCTOSTHUIO POCCHMCKON (PU3UYEeCcKOi
HayKW;

) IEHHOCTHOE OTHOINEHHUE K JOCTHKCHUSIM POCCUNUCKHUX YUEHBIX--(DU3UKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

] TOTOBHOCTH K aKTUBHOMY YYacCTHIO B 00CYKJIE€HUU OOIIECTBEHHO 3HAYUMBIX M 3TUYECKUX
po0JIeM, CBA3aHHBIX C IPAKTHYCCKUM TPUMEHEHHEM JOCTHKCHUH (PU3UKH;

[] oco3HaHME BaXKHOCTH MOPATbHO--3TUYECKUX MPUHIIUIIOB B JESTEIBHOCTH YUEHOTO;

3) 3cTeTHYECKOro BOCIIUTAHMS:

[] BOCHIPHUSITHE ICTETUYECKUX KAayeCcTB (PU3UYECKON HAyKU: €€ TapMOHUYHOIO MOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) 1EeHHOCTH HAYYHOI'0 MO3HAHHUA:

[] oco3HaHME IIEHHOCTH (pU3UYEeCcKOl HAyKH KaK MOIIHOTO WHCTPYMEHTA MO3HAHUS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BayKHEHIIIEH COCTABISIONIECH KYIbTYpPHI;

[] pa3BUTHE HAYYHOU TIOO03HATEIHFHOCTH, HHTEpPECA K UCCIIEI0BATEIHCKOM JIESTEIIHHOCTH;
5) popMupoBanus KyJbTYPbI 310POBbS M IMOLMOHAJBHOTO 0J1ar0NMOJTyYHA:

[] oco3HaHME IIEHHOCTU Oe30macHoro odbpasa >KM3HM B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaXXHOCTH TMpaBWJI OE30MacHOr0 TMOBEACHHUS Ha TpaHCIOpTe, Ha JOpOrax, C
ANEKTPUYECKUM U TETIJIOBBIM O0OPYIOBAHUEM B IOMAIIHUX YCIOBUSX;

() chopMHUpPOBAaHHOCTH HaBbIKa pe(IeKCUU, MPU3HAHKWE CBOETO MpaBa Ha OMIMOKY M TaKoro
e MpaBa y Jpyroro 4enoBeKa;

6) TPy10BOr0 BOCIIUTAHUA:

[] akTHBHOE y4acTue B PEUICHUH IPAKTUYECKHX 3a7ad (B paMKax ceMbU, 00pa30BaTeIbHON
OpraHM3allfii, TOopoJa, Kpas) TEXHOJOTHYECKOW W COIMAIbHOW HAIMpPaBIEHHOCTH,
TpeOYIOIIMX B TOM YHCIIe U (PU3UIECKUX 3HAHUIA,

[J MHTEpeC K MPaKTUIECKOMY H3yUeHUI0 Tpodeccuil, CBsI3aHHBIX C PU3UKOIL;

7) 3K0JIOTMYECKOT0 BOCTINTAHUSA:

(] opueHTanusi Ha TpUMEHEHHE (U3NUYCCKUX 3HAHWUU JJIs pelIeHUs 3a1ad4 B 00J1acTh
OKpYKarollel cpenbl, MIAHUPOBAHUS MOCTYNKOB W OIICHKHM WX BO3MOXHBIX TOCIEICTBUN
TUTSL OKPYXKAIOIIEeH Cpe/ibl;

[J oco3HaHMe III0OATBHOTO XapaKTepa HKOJIOTHUECKUX MPOOIeM U MyTel UX peleHHUs;

8) aganTannu K U3MEHSIOIIMMCS YCJIOBUSM COUMAIBLHOI M MPUPOIHON CpPeabI:

(] moTpeOHOCT, BO B3aMMOJCHCTBHH TpH BBIIOJHEHUU MCCIEAOBAHUNA M TPOEKTOB
(bu3MUeCcKOil HaMPaBICHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSM JPYTHUX;

(] MOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO IS TEIbHOCTE;

(1 morpeGHOCTH B (hOPMUPOBAHHHM HOBBIX 3HAHHA, B TOM 4YHcie (HOpMyITUpOBATh HICH,
TIOHSATHSI, TUTIOTE3bI O (PU3MUECKUX OOBEKTaX U SIBICHUSX;

[] oco3Hanue ePUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;

] mIaHUpOBaHUE CBOETO Pa3BUTHUS B TPUOOPETEHUHN HOBBIX (PU3HUECKUX 3HAHUI;



o [] CTPpEMJICHUC aHAJIM3UPOBATH U BbIIBJIATH B3aHMMOCBA3U IIPUPOIDBI, O6H_ICCTBa )51

O9KOHOMUHKH, B TOM YHUCJIC C UCIIOJIb30BaHHUEM (1)I/I3I/ILI€CKI/IX 3HaHI/II71;

e [] OIEHKa CBOMX JEHCTBUN ¢ Yy4ETOM BIMSHHS Ha OKPYXKAIOUIYIO Cpely, BO3MOXKHBIX
[J100aBHBIX TOCIEACTBUM.

METANPEIMETHBIE PE3YJIbTATHI
B pesynpraTe OCBOEGHHS MpOrpaMMbl IO (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuaromierocsi Oyayr cGOpMUPOBAaHBI MeTampeAMeTHbIe Pe3yJbTaThl,

BKJIIOYAIOIME I103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JEHUCTBHUS, KOMMYHUKATHBHBIE
YHUBEpCAJIbHBIE YUeOHBIC ICHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
Ba3oBble Jiornueckue aeiicTBuA:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE PU3HAKN OOBEKTOB (SIBJICHMIA);
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(DHUKAIIMN, OCHOBAHUS ISl 00001IeHUs
Y CPaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUYHS B paccMaTpUBaeMbIX (aKTax, NaHHBIX U
HAOIIOICHUSX, OTHOCSAIIMXCS K (PU3HUUECKUM SIBIICHUSIM;

BBISIBJISITH NIPUYUHHO--CJIEICTBEHHBIE CBSA3H IMPU HM3YyYCHUH (PU3UUECKHUX SIBICHHUHA U
MIPOLIECCOB, JI€NaTh BBIBOJABI C MCIOJb30BAaHUEM JEAYKTUBHBIX W HMHAYKTUBHBIX
YMO3aKJIFOU€HHH, BBIIBUTATh TUIIOTE3BI O B3AUMOCBS3SIX (PU3NYECKUX BETUYHH;
CaMOCTOSITENIbHO ~ BBIOMpPATh CHoco0 pemieHus yueOHoW (u3nueckod 3amauu
(cpaBHEHHE HECKOJBKUX BapUAaHTOB pelIeHHUs, BHIOOpP Haumboyiee MOAXOJSIIETO C
y4€TOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBbIe nccienoBarenLCKHe AeliCTBUA.

HCIIOJIH30BaTh BOIMIPOCHI KaK MCCIIEI0BATEIbCKII HHCTPYMEHT MTO3HAHNS,

MMpOBOANTH I10 CaMOCTOATECIIBHO COCTaBJICHHOMY IIJIaHY  OIIBIT, HECJIOXHEIN
buznyecKuit IKCIEPUMEHT, HEOOIBIIIOE UCCIIeIOBaHNEe (PU3NUECKOTO SIBICHUS;
OLICHMBAaTh Ha NMPUMEHUMOCTh M JOCTOBEPHOCTHh MH(OpMaINIO, MOJYYEHHYIO B XOJ€
MCCJIE0BAHMS WM SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO  (popMynupoBaTh OO0OOIIEHUST U  BBIBOJBI 1O  pPE3yJibTaTaMm
POBEAEHHOTO HAOIIOIEHUS, OTIBITA, UCCIIEOBAHNUS;

MIPOTHO3UPOBATh BO3MOXKHOE JanbHElIIee pa3BUTHE (PU3MUECKUX MPOIECCOB, a TAKKE
BBIIBUTATh MPENOI0KEHUS 00 UX Pa3BUTHUHU B HOBBIX YCIOBHUSIX U KOHTEKCTaX.

Padora ¢ undpopmanmeii:

OPUMEHATh pa3jIMyHble METO/bl, HHCTPYMEHTHl M 3alpochl MPH IMOHCKe M OoTOOpe
nH(pOpMallMK WIN JaHHBIX ¢ YUETOM IpeaoKeHHON yueOHo! (hu3nueckoi 3a1auu;
aHaAJTM3UPOBATh, CUCTEMATU3UPOBATh M WHTEPIPETHUPOBATh MHPOPMALUIO PA3TUUYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (OpMYy MpeAcTaBleHUS HHPOpMALUHU U
WUTIOCTPUPOBATh pellaeMble 3aJaud HECJIOKHBIMH CXEMaMH, JAMarpaMMaMy, HHON
rpaduKoil 1 UX KOMOMHALIUAMHU.

KoMMyHuKaTHBHBIC yHHBepcaabHblIe yueOHbIe JeHCTBHUSA:

B Xozae OOCyXJeHus y4eOHOro Mmarepuaja, pe3yjibTaToB JabOpaTOpPHBIX pPadoT u
IPOEKTOB 33aBaTh BOIIPOCHI 110 CYLIECTBY 00CYKIaeMOM TeMbI U BBICKA3bIBATh UJIEH,
HaIleJICHHbIE Ha pelleHUe 3a/1a4l U MoJIep KaHne OJ1arokKenaTeIbHOCTH O0ILIEeHNUS;
COMOCTABJIAITh CBOU CYXKIEHUS C CYXKACHHUAMH JpYIMX YYacTHUKOB JMAJIOra,
0oOHapyXHUBaTh pa3IMn4yKle U CXOJCTBO MO3UIIHII;



BBIPAXKATh CBOIO TOUKY 3PEHUSI B YCTHBIX U MHUCbMEHHBIX TEKCTAX;

nyOMMYHO  TPEJCTABISITH  PE3yJAbTAThl  BBIMOJHEHHOTO  (DU3MUYECKOTO  OIbITa
(9KCTIepUMEHTA, UCCIICIOBAHNUS, TPOCKTA);

MOHUMATh W WCIOJh30BATh MPEUMYINECTBA KOMAaHIHOW W WHAWBHIYaTbHOW pPaOOTHI
MIPHU PEIICHUH KOHKPETHON (PU3UYECKOM TTPOOIIEMBI,

MPUHUMATh LEJIUM COBMECTHOM JIE€SITEIBHOCTH, OPraHU30BBIBATH JACHUCTBUS MO €€
JTOCTHDKCHHIO: PACIIPEACIISITh PO, 0OCYXKIaTh MPOIECChI M PE3YJIbTAThl COBMECTHOM
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBITIOJIHSITH CBOIO 4YacTh padOTHI, JOCTHUTas KAa4eCTBEHHOTO pe3ysibTaTa IO CBOEMY
HaIPaBJICHUIO U KOOPJAUHUPYS CBOM JICUCTBUS C APYTUMH YJICHAMU KOMaH/IbI;
OIICHMBAaTh KayeCTBO CBOEr0 BKJaJa B OOmMHA MPOAYKT TI0 KPHUTEPHUSM,
CaMOCTOSTENILHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aMOICHCTBUSI.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE e CTBUS
Camoopranu3anus:

BBISIBIISITH IPOOJIEMBI B )KU3HEHHBIX U YUE€OHBIX CUTYAIUIX, TPEOYIOMIMX ISl PEIICHHSI
buznyeCKuX 3HAHMUIA;

OpUEHTUPOBATHCS B PA3IMUHBIX MOAXOAAX MPUHATHS PEIICHUN (MHIUBUAYAIbHOE,
MPUHITHE PELICHUS B TPYIIIE, MPUHATUE PELICHHUH IPYIIOoN);

CaMOCTOSITENIbHO COCTABJISITh ANTOPUTM pelleHus (U3MYECKON 3aJayu WK IUIaHa
UCCIICIOBaHMSI C Y4ETOM HUMEIOUINXCS PECypCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh IIPEIIaraéMble BAPUAHTHI PEILICHUN;

JieNath BEIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlleHUE.

CﬁMOKOHTpOﬂb, 3MOLIMOHAJbHBIA HHTEJLJIEKT:

JIaBaTh aJICKBATHYIO OLICHKY CUTYallUH U IIpeuIaraTh IiaH €€ N3MEHEHNS,

OOBSICHATh MPUYMHBI JIOCTUXKEHUS (HEJOCTIDKEHUS) pe3yJabTaToOB JIEATENbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YMCJIE€ B XOJ1 BBIOJHEHUS (HU3NIECKOTO
UCCJIEIOBaHMSI WMJIM TPOEKTAa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHUBIIMXCS
CUTYallUi, YCTAHOBJIEHHBIX OIINOOK, BO3HUKIIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHSIM;

CTaBUTb ce€0s1 HA MECTO APYrOro YeJIOBEKa B XOJE CIOPa MM JUCKYCCUU HA HAyYHYIO
TE€MY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYIroro;

pU3HaBaTh CBOE MpaBO Ha OMIMOKY MpH peUIeHUH (QU3UYECKUX 3aJad Wi B
YTBEPKJICHUSIX HAa HAy4YHBIE TEMBI M TAKOE K€ ITPaBO JPYToOro.

IMPEJIMETHBIE PE3YJIBTATDBI
K xonny oOyuenus B 9 kJjacce mpeIMeTHbIE pe3yJabTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHI:

HCIIOJIB30BaTh TIOHATHS: CUCTEMA OTCYETA, MaTEpHAIbHAs TOYKa, TPAEKTOPHs,
OTHOCHUTEJIBHOCTh MEXaHMUECKOT0 JBMKEHUS, Nedopmanus (ynpyras, miactTudeckas),
TpEHUE, LUEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTb U IIEPErpy3KH, LEHTP
TSKECTH, aOCOJIIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPAOrO Tela, paBHOBECHE,
MEXaHUYeCKne KojiedaHWsi W BOJIHBI, 3BYK, MHQpPa3ByK U  yIbTPa3BYK,
AJIEKTPOMAarHUTHHIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JTATbHO30PKOCTh, CIIEKTPBl HUCITYCKaHHWsI M IOTJIOIICHUs, anbda-, Oera- U Tamma-
W3ITy4€HUs], U30TOIIBL, SIICPHAs DHEPIEeTHKA,



pa3nnyarh sBI€HUS (PaBHOMEPHOE W HEPABHOMEPHOE MNPSMOJIMHEWHOE JBHKECHHUE,
PaBHOYCKOpEHHOE IPSMOIIMHEHHOE JBIKEHNE, CBOOOTHOE TTaIeHNE TEJ, pABHOMEPHOE
JIBIDKEHHE 110 OKPYKHOCTH, B3aMMOJCHCTBHE TEJ, pPEAKTUBHOE JBIDKEHHE,
KojieOaTeIbHOE JBMKEHHUE (3aTyXalole M BBIHYXKJIEHHbIE KojeOaHUs), pE30HAHC,
BOJHOBOE JIBIKCHHE, OTPAXKCHUE 3BYKa, MPSAMOJMHEWHOE paclpoCTpaHEHHE,
OTpa)XEHHUE U IPEIIOMIICHUE CBETA, TIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHHE
0enoro cBera B CHEKTP M CIOXKEHHE CIIEKTPAJIbHBIX I[BETOB, IUCIIEPCHS CBETa,
€CTEeCTBEHHAsl PaJMOAKTHBHOCTb, BO3HMKHOBEHHUE JIMHEHUYATOrO CHEKTpa M3IY4CHUS)
[0 ONHMCAHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOLIHX
JaHHOE (PU3HYECKOE SBICHUE;

pacro3HaBaTh MPOSBICHUE N3YYCHHBIX (PM3MUYECKUX SIBICHUN B OKpY’KaroleM mMupe (B
TOM 4YHcie (PU3NYECKHE SBICHUS B IPUPOJIC: NMPHUIMBHI M OTIHUBBI, IBH)KEHHE IUIaHET
CoJIHEeYHOH CUCTEMBI, PEAKTHUBHOE IBMYKEHUE JKUBBIX OPTaHU3MOB, BOCIIPHITHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICCHHE, CEHCMHMYECKHE BOJHBI, IIyHAMH, 5XO, IBETa Tell,
ONTHYECKHE SIBICHUS B  MOpUpOJIe, OHWOIOrMYecKoe JCHWCTBHE  BHIMMOTO,
yABTPa(UOIETOBOrO U PEHTIEHOBCKOTO M3Iy4EeHHUH, €CTECTBEHHBIH paJOaKTHBHBIN
($OH, KOCMHUYECKHE JIy4d, pPATUOAKTUBHOE W3IIyUYCHHE TMPHUPOIHBIX MUHEPAIOB,
JIeicTBHE PaIMOAKTUBHBIX M3IIy4YCHHI Ha OPTaHU3M YeJIOBEeKa), IPU ITOM MEePEBOANTH
NPaKTHYECKYIO 33/1a4y B y4eOHYIO, BBIACIATH CYIIECTBEHHBIC CBOMCTBA (IPU3HAKH)
(Gu3HUYeCKHX SBICHUI;

OIMCHIBATh M3YYCHHBIE CBOMCTBA TN U (DU3UUECKHE SIBICHMUS, UCTIONB3Ys (pU3NYECKUE
BEJIMYMHBI (CPEIHSS U MTHOBEHHAsi CKOPOCTh Tella MPU HEPABHOMEPHOM JIBHIKCHUH,
YCKOpEHHE, NepeMelIeHne, MyTh, YIioBas CKOPOCTh, CHJIa TPEHHsS, CHJAa YHPYTOCTH,
CHJIa TSDKECTH, YCKOpEHHE CBOOOIHOIO IMajeHus, BeCc Tela, UMIYJIbC TeId, UMIIYIIbC
CHJIBI, MEXaHUYEeCcKasi paboTa U MOIIHOCTh, MMOTEHLUAIbHAS HEPrUs Teja, HOTHATOro
HaJl TOBEPXHOCTHIO 3€MJIM, MOTEHIIMANIbHAS SHEPTUS CKATOM MPY>KUHBI, KUHETHYECKast
DHEPTHUs, TOJHAs MEXaHWYecKas HSHEeprus, MepuoJl W YacToTa KoJeOaHWH, UTHHA
BOJIHBI, TPOMKOCTH 3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, MOKAa3aTeb MPEIOMIICHUS
cpezbl), IPU ONUCAaHUM TMPABUIBHO TPAKTOBaTh (PU3MYECKHM CMBICT HCHOJIb3yEeMBbIX
BEJIMYMH, OOO3HAUYEHUS M eIUHUIBI (PU3NYECKHX BEJIMYMH, HAXOIUTh (OpPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (U3NYECKYIO BEIWYMHY C APYTUMH BEIWYHMHAMH, CTPOUTH
rpaduKy N3y4eHHBIX 3aBUCUMOCTEN (DM3MUYECKIX BETMIHH;

XapaKTepru30BaTh CBOMCTBA Tell, PU3NUECKUE SIBICHUS M MPOLECCHI, UCIOIb3YS 3aKOH
COXpaHEHHsI SHEPTUH, 3aKOH BCEMHPHOTO TATOTEHUS, MPUHIIMII CYIEPIIO3UIUU CHII,
HPUHIUI OTHOCUTENbHOCTHU [ anuest, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHHs UMITYJIbCa,
3aKOHBI OTPaXEHUS M IPEJOMJICHHS CBETa, 3aKOHbl COXPAaHEHHs 3apsJA0BOr0 M
MaccoBOTO 4YHCEN TIpU SACPHBIX pEeaKIusIX, IPU OTOM JIaBaTh CIIOBECHYIO
(GOpMyYITHPOBKY 3aKOHA U 3aIMCHIBATH €r0 MATEMATHYECKOE BBIPAYKEHHE;

OOBSICHATh (pU3MYECKHE TMPOIECCHl M CBOWCTBA Tell, B TOM YHCIE M B KOHTEKCTE
CUTyallid  TPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIIBISATH  MPUYHMHHO--
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX I1aroB ¢ OMOPOil Ha 2—
3 u3ydyeHHBIX CBOMCTBAa (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB HIIH
3aKOHOMEPHOCTEH;

pewath pacy€THble 3aaun (OMUpAIOIINecs Ha CUCTEMY U3 2—3 ypaBHEHHUH), UCTIOIb3Ys
3aKOHBI M (HOpMyIBI, CBsI3bIBatOlIe (HM3WUYECKHE BEIWYMHBI: HAa OCHOBE aHajHM3a
yCIOBHS 3a/layd 3alKChIBaTh KpaTKOe YCJIOBHE, BBIABIATH HEIOCTAIOMIME WIH
U30BITOYHBIE JTaHHBIE, BHIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIC AJISI PEIICHUS,



IPOBOAMTH pPAacu€Thl U OLEHUBATh PEATHCTUYHOCTH TOJYYEHHOIO 3HAYCHUS
(bu3UYECKOI BETUYNHBL;

pacro3HaBaTh MpPOOJIEMbI, KOTOpPHIE MOXHO PELIUTh IPU IMOMOIIU (PUIUIECKUX
METOMOB,  HCIONB3ysS  ONHCAaHHE  HWCCIEAOBAHMS,  BBIICIATH  IPOBEPSEMOE
MPEIOJIOKEHNEe, OLIEHWBATh IMPAaBWJIBHOCTh TMOpPsSAKAa MPOBEACHHUS HCCIEA0BaHUSA,
JIeJIaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOCHUN U OIBITOB;

IIPOBOAMTDH OMNBITHI MO HAONIONCHUIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBONCTB
Ten (M3ydeHue BTOporo 3akoHa HploTOHA, 3aKOHA COXPaHEHUS SHEPTUH, 3aBUCHMOCTh
nepuoJia Kojiebanuii MpyKMHHOTO MasgTHUKA OT MAacChl rpy3a U KECTKOCTH MPY>KUHBI U
HE3aBUCHMOCTH OT aMIUTUTYAbI MAJIBIX KOJIeOaHUH, MPSIMOJIMHEHHOE pacpOCTpaHEeHNE
CBETa, paslio’KeHHEe Oelloro cBeTa B CIEKTp, U3YyYEHHE CBOICTB H300pakeHUS B
IUIOCKOM 3€pKaje M CBONCTB H300pakeHUs IMpeaMeTra B coOuparomieil JuH3e,
HaOJIOICHNE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUsS): CaMOCTOSTEIHHO
coOMpaTh YCTaHOBKY M3 N30BITOYHOTO HaOOpa 000PyAOBaHMS, OTIMCHIBATH X0 ONbBITA U
€ro pe3yibTaThl, POPMYITUPOBATH BHIBOIBI,

IPOBOJIUTHh TPU HEOOXOAMMOCTH CEPHI0 NPSMBIX HW3MEPEHUH, ONpenessisi CpeaHee
3HaYeHHEe u3MepAeMoil BelUYUHbl ((POKYCHOE pacCTOSIHHE CcOOUparoie JIUH3BI),
000CHOBBIBAThH BBIOOP CrIoco0a u3MepeHusl (M3MEPUTEIIBHOTO MPUOopa);

MPOBOAMUTH HCCIIEOBAaHUE 3aBUCHUMOCTEH (U3NYECKUX BEIUYHMH C HCIOJIb30BAHUEM
OpSIMBIX HM3MEPEHHU (3aBHUCHMOCTh IIyTH OT BPEMEHH TMPH PABHOYCKOPEHHOM
JIBIDKEHUH 0€3 HadalbHOH CKOpOCTH, TMepuoja KoJeOaHWH MaTeMaTHudecKoro
MasTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH yIJla OTPaKEHHUS CBETa OT yria MaJeHHs U
yria npeJoMIIeHUsl OT yria MaJieHus): IJIaHUPOBATh UCCIIEOBAHHUE, CAMOCTOSATEIHHO
coOMpaTh yCTaHOBKY, (HUKCUPOBaTh pe3yabTaTbl IOJIYYEHHOH 3aBHCUMOCTH
(GU3NIeCKUX BEIWYMH B BHJE TAOMUI] U rpaduKOB, AETaTh BBIBOJABI MO PE3yJbTaTaM
UCCJIEJIOBAHUS;

NPOBOJUTh KOCBEHHBIE H3MEpEHHUS (QHU3UYECKUX BEIUYMH (CpemHssi CKOpOCTh |
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOpEHHE CBOOOTHOIO Ma/ieHus,
KECTKOCTh MPYKUHBI, KOOPPUINEHT TpEeHHsI CKOJBKEHUS, MeXaHHuyeckass pabora u
MOIIHOCTh, YacTOTa M TMEpPHOA KOJIeOaHWH MaTeMaTHYeCKOT0 W TPYKUHHOTO
MasTHUKOB, ONTHYECKass cCujga coOuparomed JIMH3bI, PpPaTUOAKTUBHBIA  (POH):
IUIAHUPOBaTh W3MEPEHUs, cOOMpaTh HKCHEPUMEHTAIbHYI) YCTAaHOBKY M BBINOJIHATH
U3MEpEeHUs, cileays NPeasIoKEHHON MHCTPYKIHMM, BBIYMCIATh 3HAaUEHHE BETUYMHBI U
AQHATM3UPOBATh TOJIydEHHBIE PpE3yJdbTaThl C YYETOM 3aJaHHOH IOTPEITHOCTH
U3MEPEHHUI;

coOnrofaTh TMpaBuja TEXHUKH Oe30macHOCTH mpu  paboTe ¢ JabopaTOpHBIM
00opyI0BaHUEM;

pa3nuyaTth OCHOBHBIC TPU3HAKK H3YYEHHBIX (U3WYECKHX MOJENel: MaTepuanbHas
TOYKa, aOCONMIOTHO TBEPAOE TENIO, TOYCHYHBIM WMCTOYHHWK CBETA, JIy4, TOHKAs JIMH3A,
IUTaHeTapHast MOJIeNb aTOMA, HYKJIOHHAs MOJIENIb aTOMHOTO S/pa;

XapaKkTepU30BaTh MPHUHIUNBI JEHCTBUS W3YYCHHBIX MPHOOPOB W TEXHHUYECKUX
YCTPOMCTB C ONOPOH HA UX OMHUCAHUS (B TOM YHUCIIE: COUAOMETP, TaTUUKU MOJIOKEHHUS,
paccTosHUS M YCKOPEHHMS, PaKeTa, 9X0JI0T, OUKH, IIEPUCKOII, (poToanmapar, ONTHIECKHe
CBETOBOJIBI, CITEKTPOCKOII, JIO3MMETp, Kamepa BuibcoHa), WCHONB3ys 3HAHHUS O
CBOICcTBax (PM3MUECKUX SIBICHUN U HEOOXOAMMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENBHBIX TPUOOPOB M TEXHOJIOTHYECKUX IPOLIECCOB NMPH PEHICHUH y4yeOHO--



MPAKTUYECKHUX 3a/lay, ONTUYECKUE CXEMbI JIJISl MOCTPOCHUS M300paKeHUN B MIIOCKOM
3epKalie ¥ cOOMparomieit TuH3e;

® T[PUBOAUTH NpHUMEpPHl (HAXOAUTh HUHGOPMALKMIO O TMPUMEPax) MPAKTUYECKOTO
UCTIONIb30BaHUsl (U3MYECKUX 3HAHWKA B MOBCEIHEBHOW JKM3HHM ISl OOECIICUCHUS
0e30MmacHOCTH TpU OOpalieHuH C OpudopaMu U TEXHUYECKUMHU YCTPOMCTBAMU,
COXpaHEHHS 3J0pPOBbsi M COOJIIOJIGHHWS HOPM SKOJOTHYECKOrO TIOBEACHHS B
OKpYXKarolleH Cpese;

® OCYWIECTBISATh MNOMCK uH(popmanuu ¢usnyeckoro coxaepkanus B HHTepHere,
CaMOCTOSITENILHO (DOPMYJIHPYSI TOUCKOBBIA 3amMpoCc, HAXOIUTh IYTH OINPEACICHUS
JIOCTOBEPHOCTH TMOJIY4CHHOH WH(OpPMAlMM HAa OCHOBE WMCIOIIUXCS 3HAHUH W
JIOTIOJIHUTEIbHBIX HCTOYHUKOB;

® HCIIOJIB30BATh MPHU BBHITOJHEHUU YUCOHBIX 33JJaHUN HAyYHO--TIOMYJISPHYIO JIUTEPATYPY
(bu3MYECKOro CoJep)KaHus, CIPABOYHBIE MaTepUalbl, pecypchl ceTu HHTepHer,
BJIQ/IeTh MpHEMAaMHU KOHCIEKTHPOBAHUSA TEKCTa, IpeoOpazoBaHus WHGOpMAIUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

® co3JaBaTh COOCTBEHHBIC NMMCHMEHHBIE U YCTHBIE COOOIIECHUS HAa OCHOBE MH(OpPMAINH
U3 HECKOJBKHX HWCTOYHUKOB (DH3UYECKOTO COACPIKAHHS, ITYOJUIHO TIPEACTABIATH
pe3ynbTaThl IPOEKTHOW WIJIM UCCIEI0BATEIbCKON JESATENbHOCTH, IIPU 3TOM T'PAMOTHO
UCIIONIb30BAaTh W3YYCHHBIN MOHATUHHBIA ammapar u3ydaemoro pasziena (U3MKd u
COINPOBOXKAAaTh BBICTYIUIEHHE Ipe3eHTaUuell ¢ Y4ETOM OCOOEHHOCTEM ayauTOpuu
CBEpPCTHHUKOB.

COILEPKAHUE OBYYEHUSA
9 KJIACC

Pa3zpnen 1. Mexanu4yeckue siBJICHUS.

Mexanuueckoe aBmkeHue. MatepuanbHas Touka. Cuctema orcyéra. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBW)KEHHUs. PaBHOMEepHOE mpsMOiMHENHOe aBMkeHue. HepaBHoMmepHoe
npsMOJNIMHEHOE JBH>keHHe. CpelHsisi U MIHOBEHHAas CKOpPOCTh Tela IpH HEPaBHOMEPHOM
JIBIKEHUH.

VYckopenue. PaBHOyckopeHHOE mpsiMoiinHelHOe BkeHne. CBoOoaHoe manenue. OnbITh
lNanunes.

PaBHOMepHOE nBIXKEHUE MO OKpyx)HOCTU. [lepuon m uvactora oOpamienus. Jluneitnas u
YTJI0Bast CKOPOCTH. LIEeHTpOCTpEMUTENIBHOE YCKOPEHHE.

IlepBbiit 3akoH HproToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herorona. IIpuHiun
CYNEPIIO3ULIUU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cujla TPEHUS CKOJIBKEHMSI, CHJIa TPEHHs
MOKOSI, APYTHE BUIBI TPCHUSI.

Cuna TSKECTHM W 3aKOH BCEMHUPHOIO TSATOTEHHS. YCKOpPEHHE CBOOOIHOrO TMa/eHUs.
JBwxenue mnaHer Bokpyr Connua. IlepBas kocMmuueckass ckopoctb. HeBecomocTh u
[EepPErpy3KHu.

PaBHOBecue MaTepuabHONM TOYKUA. AOCOIOTHO TBEPIOE Teno. PaBHOBecue TBEPOTO TEma
C 3aKpEIIEHHOM OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynse Tena. M3menenune umnynbca. UMnynbe cuiibl. 3aKOH COXPAHEHHS HWMITYJbCA.
PeakTuBHOE NBUMXKEHUE.

Mexanudeckas paboTa U MOITHOCTh. PaboTa Cuil TsDKECTH, YNpyroctu, TpeHus. CBs3b
sHepruu U paboTel. [loTeHIManbHas SHeprus Teja, MOJHATOTO HaJ TMOBEPXHOCTHIO 3EMIIU.



[ToreHmanpHas sHeprus cxatoil npyxuHbl. Kunernueckas sHeprusi. Teopema 0 KHHETHYECKOM
SHEPruu. 3aKOH COXPaHEHUSI MEXaHUYECKON IHEPTUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHUE NMyTeH U TPACKTOPHUH ABMXKEHMsI OJHOIO M TOTO K€ Tela OTHOCHUTEIIBHO
pa3HBIX TEJl OTCUETA.

3. H3mepeHue CKOPOCTH U yCKOPEHUS MPSIMOIUHEHHOTO TBUYKECHUSI.

4. VccrnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JABHKEHMSL.

5. Habmronenue nBUKEHMs Tella MO OKPYKHOCTH.

6. Habmonenne MexaHHMYECKUX SBICHHUN, IPOUCXOIAINX B cucTeMe oTcuéra «Tenexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBXKEHUH OTHOCUTENILHO KaOHHeTa (PU3HUKH.

7. 3aBHCHMOCTb YCKOPEHUS TeJIa OT MacChl TeJa U IeHCTBYIOLIEH Ha HErO CUJIBL.

8. HaOmroneHue paBeHCTBa CHJI IIPU B3aUMOJECHCTBUY TEI.

9. H3menenwue Beca Tena Ipy yCKOPEHHOM JIBIKEHHH.

10. Iepenaya uMmysbca MpyU B3aUMOJICHCTBHHU Tell.

11. IlpeoOpa3oBaHus 3HEPTUH ITPU B3aUMOICHCTBUHU Tell.

12. CoxpaHenue uMIysabca IpU HEYIPYroM B3aUMOIEHCTBHH.

13. Coxpanenue UMIysbca Ipu aOCOIIOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HabGmoieHne peakTUBHOIO JBUKEHHUSL.

15. CoxpaHeHnue MeXaHUYECKON 3HEPTUH MTPU CBOOOIHOM a/ICHUH.

16. CoxpaHeHnue MeXaHUYECKOM 3HEPTUH MIPU JBIXKEHUH TeJla MO/ 1eHCTBUEM NPY>KUHBI.

Jlabopamopnusie padbomot u onvimol.

1. KoHncTpyupoBaHue TpakTa JUIsi pa3roHa M JajdbHEWILIEro pPaBHOMEPHOI'O JBHKEHUS
IIApUKA UK TEIEKKH.

2. OmnpeneneHue CpeIHEW CKOPOCTU CKOJBKEHHUS OpycKa WM JBHXKEHHs IapHUKa 0
HAKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne yCKOPEHUs Tejda NpPU PAaBHOYCKOPEHHOM JBM)KEHUH 110 HAKIOHHOMN
IJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHM NMPH PABHOYCKOPEHHOM JIBUKEHUU Oe3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka rumoressl: €cClIM MPU PABHOYCKOPEHHOM JBMKEHHHM O€3 HadallbHOUN
CKOPOCTHM IIyTH OTHOCSTCS KaK pPsJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIME
IIPOMEXYTKH BPEMEHHU OJJUHAKOBBI.

6. HccrmemoBaHme 3aBHCHMOCTH CHIJIBI TPEHHS CKOJBXEHHUS OT CHJIBI HOPMAJIBHOTO
JTaBJICHMUS.

7. Omnpenenenue k03 PUIHEHTA TPEHUS CKOTBKEHUS.

8. Omnpenenenue KECTKOCTU MPYKUHBI.

9. Omnpenenennie pabOTBI CHJIBI TPEHUS TPH PABHOMEPHOM JBIDKEHHH Tella 10
TOPU30HTAIILHON TOBEPXHOCTH.

10. Onpenenenne pabOTHI CHIIBI YOPYTrOCTH NpU THOABbEME Tpy3a C HCIOJIB30BaHHEM
HEMOABMKHOTO U TMOABHKHOTO OJIOKOB.

11. 3ydenne 3akoHa COXPAHEHHUS SHEPTHH.

Pa3znea 2. Mexannueckue Ko1e0aHUA H BOJHBI.

KonebartenbHoe nBmwkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJIEOaHMIA: MEpHOJ, 4acToTa,
aMmruTyna. MaremaTuueckKui W NpPYKUHHBIM MasTHUKM. lIpeBpailieHne »sHepruu mnpu
KoJIeOaTeIbHOM JIBHIKCHUU.



3aryxatomue konebanus. BeiHyxnenasle konebanus. Pesonanc. MexaHndeckue BOJIHBI.
CaoiicTBa MexaHnnueckux BoJH. [IpogonapHble U onepeyHble BOJIHBI. JIJIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4eCcKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.
3Byk. ['pomMKOCTb 3ByKa U BbicOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U ylIbTpa3BYK.
Hemoncmpayuu.
Habmionenue xonebanuii Tex moJ1 AEHCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Habmionenue xonebanuii rpy3a Ha HUTH U HA IPY>KUHE.
Habmroienue BeIHYXIEHHBIX KOJIeOaHUI U pe30HaHca.
PacnipocTpanenre npoAoiabHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
HabGntoenre 3aBUCMMOCTH BBICOTHI 3BYKa OT YacTOTHI.
AKYCTHUYECKHI1 pe30HaHC.

ok wn PR

Jlabopamopuwvie padbomot u onvimol.

1. OmpeneneHue 4aCTOTHI U NIEpUOAA KOJIEOAHUNH MATEMAaTUYECKOTO MAasITHHUKA.

2. OmpeneneHue 4acTOTHI U MIEPHOA KOJICOAHUN TPY>KHHHOTO MasiTHUKA.

3. HccrnenoBanue 3aBUCHMMOCTH TEpHOAA KoJeOaHWI MOABEIIEHHOTO K HUTH Tpy3a OT

JUTMHBI HUTH.

4. VccnepmoBaHue 3aBUCHMOCTH TepHofa KojeOaHUN MPY>KUHHOTO MasTHHUKA OT MaccChl

rpysa.

5. IlpoBepka He3aBUCHMMOCTU NEpHOAa KOJEOAHWW Ipy3a, MOJBELIEHHOIO K HUTH, OT

Macchl rpysa.
6. OmnbIThl, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh MEpHOJa KOJeOaHUW MPYKUHHOTO
MasiTHUKA OT MAaCChI TPy3a U KECTKOCTU MIPYKUHBI.

7. W3mepeHue yckopeHHUs: CBOOOIHOTO MaieHUs.

Pa3nen 3. DieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI.

DJIEKTPOMAarHUTHOE TOJie. DJIEKTPOMarHuTHblE BOJIHBL. (CBOMCTBAa 3JIE€KTPOMArHUTHBIX
BoJH. [IIkana s5eKTpoMarHuTHRIX BOJIH. MCronb30BaHue 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3H.

OnekTpoMarHuTHas mpupoja cBera. CkopocTh cBera. BoiHOBBIE CcBoOliCTBa CBeETa.
Pasznoxxenue Oemoro cera B crektp. OmbiTel HbtoToHa. CloXKEHHE CIEKTPATbHBIX IBETOB.
Hucniepcus ceera.

Hemoncmpayuu.

1. CBaoiicTBa AIEKTPOMArHUTHBIX BOJH.

2. BomHoBBIE CBOICTBa CBETA.

Jlabopamopnuvie padbomot u onvimol.

W3ydeHne CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMIJIBHOTO TenedoHa.
Paznoxxenue 6emoro cBeTa B CIEKTP.

[Tomryuenue 6em0ro cBeTa MpH CI0KEHUU CBETA Pa3HBIX I[BETOB.

OMnBITHI MO PA3JI0KEHUIO OEJI0ro CBETa B CIIEKTP.

OmBITEI MO BOCHPHUSATHIO IIBETA MPEAMETOB NMPU HUX HAOIIOACHUU dYepe3 I[BETOBbIC
(GUIBTPBI.

Pa3znen 4. CBeToBbIC SIBJICHHS.

JlyueBasg monenb cBera. Mcrounuku cera. lIpsiMonuHeiiHOE pacnpoCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxenue cBera. [Tnockoe 3epkano. 3aKkoH OTpaKeHUs CBETA.

[Ipenomnenue cBera. 3akoH npenaomiieHus cBeta. [lodHOe BHyTpeHHEe OTpakKeHUE CBETA.
Hcnonb30BaHKe MOTHOTO BHYTPEHHETO OTPAKEHHS B ONITHUYECKUX CBETOBOJIAX.

Jlunza. Xox nydeir B nwmH3e. Ontmueckas cuctema ¢oToamnmapara, MUKPOCKONa M
Teneckona. ['na3 kak ontudeckas cucreMa. biim3opykocTs U JATbHO30PKOCTb.

NP



Paznoxenune 6emnoro cBera B criekTp. OnbiThl HetoToHA. Cl10’KeHHE CTIEKTPATBHBIX I[BETOB.
Hucniepcus ceera.
Hemoncmpayuu.

© PN VA WN e

[IpssMonuHEITHOE pacpOCTpaHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tomryuenue n300pakeHUid B TUIOCKOM, BOTHYTOM H BBITTYKIJIOM 3€pKaJiax.
IIpenomiuenue ceera.

OnrTuyeckuii CBETOBO/I.

Xox JIydeit B coOuparomiei JTruH3e.

XoJ1 Ty4deil B pacCerBaloOIICH JIMH3E.

[Toryuenue n300pakeHU C MTOMOILBIO JIUH3.

[Tpuniun aeictBus doroarnmapara, MUKPOCKONA U TEIECKOIIA.

10. Mopaens riasa.
11. Pa3nosxenue 6enoro cBeTa B CHEKTP.

12. HonyquI/Ie Oeoro ceera IIpH CJI0KCHHUHN CBCTA PA3HBIX IBCTOB.

Jlabopamopnwvie pabomot u onvimel.
3.
4.
5.

w KN

Hccenenopanne 3aBUCHMOCTH yTJIa OTPaKEHHs CBETOBOI'O JIy4a OT yIjla NaJeHHs.
N3y4yeHnune xapakTepuCTHK N300pa)KeHUs IIPEeMETa B INIOCKOM 3€pKalle.
Hccnenopanne 3aBUCUMOCTH YIUIa NIPEJIOMIIEHHS CBETOBOIO JIyda OT yIJIa IaJeHUs Ha
IPaHULE «BO3LYX—CTEKIIO».

[Nonyuenue n300paskeHUl C HOMOLIBIO COOMPAIOLIEH JTUH3BL.

Omnpenenenye GOKyCHOrO pacCTOSHUS U ONTHYECKOH CHIIbI COOMpPAIOLIEH JINH3BI.
OmBITHI 10 PA3I0XKEHUIO OEJIOr0 CBETA B CIIEKTD.

OnbITEl IO BOCHPHATHIO I[BETA MPEIMETOB NPU HX HAOIIONEHHM Yepe3 IBETOBBIC
(GUIBTPBL.

Pa3nes S. KBaHTOBBIC SIBJICHHS.

OmneiTel Pesepdopaa u nminanerapuas monens aroma. Monens aroma bopa. Ucnyckanue u
IOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- M ramma-uznydeHus. CTpoeHHME aTOMHOTO sJIpa.
Hyxnonnas wmopgens atomHoro sapa. HM3oromsl. PannoaktuBHble mpeBpameHus. Ilepuon
MOJIypacnaia aTOMHBIX sJIEp.

SAnepHble peakiyy. 3aKOHbI COXpPaHEHUsI 3apsSA0BOIO U MAacCOBOIO YHCEN. DHEPTUs CBA3U
aToMHbIX saep. CBsa3p Macchl M dHepruu. Peakumm cuHTe3a W geneHus suep. Mcrounuku
sHeprun CosHIA U 3BE3N.

Snepnas sHepreTuka. JIeMcTBUSA paJuOAKTUBHBIX U31yYEHUN HA )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

SHEUES N

CreKTpbl U3JIy4eHUs U TOTJIOIIEHNUS.

CrnieKTpbl pa3aMyYHbIX I'a30B.

CnekTp Bogopoaa.

Habmoienue TpekoB B kamepe Buibcona.

Pabora cuérurka MOHU3UPYIOIUX U3TYUESHUH.

Peructpanus nznydeHus NpupoJHbIX MUHEPAJIOB U IIPOAYKTOB.

Jlabopamopnwvie padbomot u onvimol.
1. HaOGmroneHue CIUTONIHBIX M IMHEWYATHIX CIIEKTPOB U3ITYUICHHS.

2. HccnemoBaHue TpPEKOB: M3MEpPEHHE HSHEPIUM YACTHIBI [0 TOPMO3HOMY MyTH (IO

¢dororpadusm).



3. HW3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-0000 AN MOYIb.

[ToBTOpuTENnbHO--0000IMIAIONIMI  MOJY/Ib NpeJHAa3HaueH Ui CHCTEeMAaTHU3alud U
0000111eHUs TPEAMETHOTO COJIEPKAHUS U OIbITA JIEATEIbHOCTH, IPUOOPETEHHOTO NTPU U3YyYEHUU
BCEro Kypca (PM3MKH, a TakKe /sl MOATOTOBKM K OCHOBHOMY IOCYAApCTBEHHOMY 3K3aMEHY I10
¢du3uke a5 00yJaroUIMXCsl, BRHIOPABIINX STOT Y4eOHBINA PEAMET.

[Ipy wW3y4eHWH [JaHHOTO MOXYJS pPEAIM3YIOTCS UM CHCTEMAaTU3HPYIOTCS  BUJBI
NeSITEeIbHOCTH, Ha OCHOBE KOTOpBIX oOOecneuumBaeTcs JOCTHXKEHME NPEIMETHBIX U
METAaIPEIMETHBIX IUIAHUPYEMBIX pe3yjibTaToB O0OyueHHs, (OPMHUPYETCS €CTECTBEHHOHAay4yHas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOAOB HCCIECIOBAaHMS SBICHHHA MPUPOJAbl M TEXHHKH,
OBJIQJICHUE YMEHHMSAMU OOBSICHATh (U3UUECKUE SBICHUS, MPUMEHSS TIOJy4YeHHbIC 3HAHMA,
pelarhb 3aJa4u, B TOM YHMCJI€ KaUeCTBEHHBIE U SKCIIEPUMEHTAIIbHBIC.

[TpuHIMNMAIBHO JEeSTEIbHOCTHBIM XapaKkTep JAHHOTO pasjelia peaau3yercs 3a cuéT Toro,
YTO 00YJaroNIMecs BHIMOIHAIOT 33JJaHNs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE ITOJIYUYEHHBIX 3HAHUN PACIO3HABATh U HAYYHO OOBSICHATH (DU3MUYECKHE SBIICHHS
B OKpY’Karolleil Ipupo/ie U MOBCEeIHEBHON )KU3HU;

UCIOJIb30BaTh Hay4YHbIE METO/bI UCCIEI0BaHUA (U3UUECKUX SBJICHUH, B TOM 4HUCIe Ui
NPOBEPKH THITOTE3 U TIOIYYECHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH HAayYHBIE OCHOBBI Hamboyiee BAXHBIX IOCTIDKEHHI COBPEMEHHBIX TEXHOJIOTHH,
HalpuMmep, MPAKTUYECKOrO HCIHOJIb30BaHUS PA3JIMUYHBIX HCTOYHHUKOB SHEPrMM Ha OCHOBE
3aKOHa MPEBPAILEHUS U COXPAHEHHsI BCEX N3BECTHBIX BUJIOB SHEPIUU.

TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
KoJsnuecTBo yacos DJIeKTPOHHbIE
Ne  HaummenoBanme
Mpakruu = (uudposbie)
n/ | pa3sesioB M TeM KonTpoabneie
Bcero ecKHe o0pa3oBaTe/bHbIC
I NpPOrpamMMel padoThI
padoTsbI pecypcel

Pa3zgen 1. Mexannueckue siBJICHUA

Mexanunueckoe
IOBIDKCHUE U bubnmoteka HOK
1.1 12 1 1 https://m.edsoo.ru/7f41a
CIIOCOOEI €70
4a6
OITUCAHUS
BsaumoneiicTre bubnmorexa LIOK
1.2 18 1 3 https://m.edsoo.ru/7f41a
TEN
4a6
3aKOHBI bubnuorexa [JOK
1.3 10 3 https://m.edsoo.ru/7f41a
COXpaHCHHSI
4a6
Hroro no pazgeny 40

Pa3zgen 2. Mexann4deckue KoJ1e0aHUA U BOJHBI

2.1 MexaHudeckue 7 3 bubmuoreka [JOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

KoseOaHus https://m.edsoo.ru/7f41a
4a6
MexaHn4eckue Enbmiorexa IOK
2.2 8 1 3 https://m.edsoo.ru/7f41a
BOJIHBI. 3BYK
4a6
Wroro no pazueny 15

Pa3nes 3. DiieKkTpoOMarHuTHOE MO

€ U JJICKTPOMAroHuTHbLIC BOJIHBI

DJIEKTPOMAarHuTH
o6 Hoe I bubmuorexa [JOK
3.1 6 2 https://m.edsoo.ru/7f41a
ANEKTPOMArHUTH
4a6
bIC BOJIHBI
Htoro no pazneny 6
Pa3znen 4. CBeToBbIE AABJICHHSI
3aKOHBI bu6mmoreka [IOK
4.1 pacrpocTpaHeH! 6 2 https://m.edsoo.ru/7f41a
s CBETa 4a6
JIMH3BI U bu6mmoreka [JOK
4.2 ONTHYECKHE 6 3 https://m.edsoo.ru/7f41a
PUOOPHI 4a6
Pasnoxenue bu6mmoreka [JOK
4.3 Oeroro cBera B 3 2 https://m.edsoo.ru/7f41a
CIIEKTP 4a6
Hroro no paszneny 15
Paznen 5. KBanToBbI€ sIBJIEHHS
Hcnyckanue n bubnnoreka [JOK
51 MOTJIOIIEHHUE 4 1 https://m.edsoo.ru/7f41a
CBETa aTOMOM 4a6
Crpoctie bubmuorexa [JOK
52 P 6 1 https://m.edsoo.ru/7f41a
aTOMHOTO sijIpa
4a6
TeDHbLE bu6mmorexa [IOK
5.3 AeP 7 1 1 https://m.edsoo.ru/7f41a
peaknuu 426
Uroro no pazgeny 17
Pa3nea 6. [loBTOpuTEe1bHO-0000 1AM I MOYJIb
[ToBTOpEenue n
0000meHne bubmuorexa [JOK
6.1 COJZIepIKaHUS 9 2 https://m.edsoo.ru/7f41a

Kypca QpU3MKH 3a
7-9 knacc

4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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https://m.edsoo.ru/7f41a4a6
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https://m.edsoo.ru/7f41a4a6

Hroro no pazneny

OBII[EE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

102

27
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