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1. HOACHUTEJIBHAA 3AIIUCKA

IIporpamma 1o ¢u3uke Ha ypoOBHE OCHOBHOT'O OOLIEro oOpa3oBaHMs COCTaBJIE€HA HA OCHOBE
IOJIOKEHUH W TpeOoBaHMM K pe3yiabTaTaM OCBOEHHMs Ha 0a30BOM ypOBHE OCHOBHOM
oOpa3zoBarensHOU mporpaMmel, npeacraBieHHbIx B PI'OC 00O, a Takke ¢ yuérom deaeparbHOU
paboueii mporpammsl Bocriutanus u KoHuenimu npenogaBanus yueOHoro npenmera «Pusnkay.

CopneprkaHue nporpaMMsl 1o (pU3KMKe HamnpaBiIeHO Ha (POPMUPOBAHHE €CTECTBEHHO-HAYUYHOU
IPaMOTHOCTH OOYyYaroIUXcsd U OpraHU3alUI0 W3yuyeHHUs (U3MKU Ha JAEATe]IbHOCTHOW OCHOBe. B
nporpaMMme 1O (HU3UKE YUUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO TIpeAMeTa B pealu3aluu
tpeboBanuit ®I'OC OOO Kk IUIAHUPYEeMBIM JMYHOCTHBIM M METAlpeIMETHBIM pe3ybTaTaM
00y4eHHUs, a TaKXKe MEXKIIPEIMETHBIC CBSI3U €CTECTBEHHO-HAYUHBIX Y4EOHBIX IPEAMETOB HAa YPOBHE
OCHOBHOT'0O 00111er0 00pa30BaHuUsl.

[Iporpamma mo ¢u3KMKe yCTaHABIMBAET paclpeneieHue ydeOHOro marepuaija 1o rojam
oOyyenus (mO KiaccaM), IMpeylaraeT MPUMEPHYIO TIOCIENOBATEIbHOCTh H3YYEHHUS TEM,
OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs MPEIMETHOIO COAEP)KaHUS M Y4€Te BO3PACTHBIX OCOOEHHOCTEH
o0yJarouxcs.

[Iporpamma o ¢usuke papaboTaHa ¢ HETbI0 OKA3aHUS METOIMYECKON TTOMOIIH YYUTEIIO B
co3llaHu# paboUeil MporpamMMBbl 10 Y4eOHOMY MTPEIMETY.

@dusnka SABISIETCS CHUCTEMOOOPa3yIOLUM JJsl €CTECTBEHHO-HAyUHBIX Y4eOHBIX IpPEIMETOB,
MOCKOJIbKY (PM3MYECKHE 3aKOHBI JIS)KAT B OCHOBE IPOLECCOB M SBJICHHM, M3y4aeMbIX XHMHEH,
Oouosorueit, actpoHomue M (uznueckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYyYHYIO
KapTUHY MHpa, MpEeAOoCTaBiIseT Haumbojee sCHble 00pa3lbl MPUMEHEHHsS HayyHOro MeETojia
MO3HAHUs, TO €CTh CIIOC00a MOMYYEeHHUsI JOCTOBEPHBIX 3HAHUH 0 MUpE.

OnHa U3 TNaBHBIX 3ajad (PU3MYECKOro OOpa3oBaHMs B CTPYKType oOuiero odpa3zoBaHUs
COCTOMT B (OPMHPOBAHMH €CTECTBEHHO-HAyYHOM TIpPaMOTHOCTH U MHTEpeca K Hayke Yy
oOydJaronmxcsi.

W3yuenne ¢u3nkun Ha 0a30BOM YpPOBHE MpeNIojiaraeT OBJAJAECHUE CJETYIOLUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIUMH €CTECTBEHHO-HAy4YHYIO TPAMOTHOCTbD:

® HAy4YHO OOBSACHSTH SBJICHMUS,

® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;

® UHTEpHpPETUPOBaTh JAaHHbIE U HCIHOJB30BaTh HAay4HbIE JI0Ka3aTeIbCTBA IS
IIOJIy4€HUs BBIBOJIOB.

Ienn wu3ydyeHuss (UMK Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs OINpENeleHbl B
Konuenmumn npenonaBanus ydyeOHoro mnpeamera «Pusnka» B 00pa30BaTENbHBIX OPraHU3ALUIX
Poccuiickoit  @enepanuy, peaqu3yrOIIMX OCHOBHBIE 0OIIe00pa3oBaTeIbHble MPOTPaAMMBI,
yTBepkaAEHHON pemenneM Komrernn MununcreperBa npocsemenust Poccuiickoit denepanyn
(mporoxon ot 3 nexadbps 2019 r. Ne [IK-48H).

Hean n3yyeHus pu3nKu:

e npuoOpeTeHHe MHTEpECa U CTPEMJICHUS 00YJaIOUINXCS K HAYYHOMY U3YyYEHHUIO IPUPOJIbI,

pa3BUTHE UX MHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEACTABICHUA O HAyYHOM METOJ€ TO3HaHUS M  (HOPMHUpPOBAHHE

HCCIIEIOBATEIBCKOIO OTHOIICHUS K OKPYXKAIOUIUM SIBICHHSAM;



e (opMHUpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa M3y4eHHUS OCHOB CTPOCHHS
MaTepuu U QyHIAMEHTAIbHBIX 3aKOHOB (PU3HKH;

e (opMHUpOBaHME NPEACTABICHUI O oM (GU3UKU [UIs Pa3BUTUS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIi;

® Dpa3BUTHE NPEICTABICHUH O BO3MOXHBIX cdepax Oyaymed npodeccuoHanbHON
NesITeIbHOCTH, CBSI3aHHOM C (PM3MKOHM, MOJATOTOBKA K JalibHEHIIEMy OOyYEHHIO B 3TOM
HaIpaBJICHUU.

JlocTIKeHHe STUX IeJed mnporpaMMbel 1Mo (u3MKe Ha YpPOBHE OCHOBHOIO OOIIETO

o0pa3oBaHMs 00ecHeUnBaeTCs PELICHUEM CIIEAYIOLINX 3a1a4:

e npuoOpeTeHre 3HAHUHN O TUCKPETHOM CTPOCHUU BEILIECTBA, O MEXAaHMUYECKUX, TEIIOBBIX,
JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

e npuoOpeTeHre YMEHUH ONUCHIBATh U OOBACHATH (PU3HMUECKUE SIBICHHS C UCIIOIb30BAHUEM
MIOJTyYEHHBIX 3HAHWIA;

® OCBOCHME METOJOB pEIICHUs MPOCTEHIIMX pacYETHBIX 3ajjad C HCIOJIb30BAHUEM
(bu3n4ecKux Mozesel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

® pa3BUTHE YMEHUN HAOJIIOJAaTh MPUPOIHBIC SIBJIECHUS U BBIIOIHATH OIBITHI, Ja0OpaTOPHbIE
paboOTBl M DSKCIEPHUMEHTAIbHBIE HCCIIEOBAHUS C MCIIOJIB30BAHUEM H3MEPHUTEIbHBIX
puOOpoB;

e oOcBOcHME MpPUEMOB paboThl ¢ HH(OpManuel (uU3MUecKoro conep’kKaHus, BKIIOYAs
MHPOPMAIIMIO O COBPEMEHHBIX JIOCTWKCHUAX (U3HMKH, aHaIu3 H KPUTUYECKOE
OlLIEHUBaHHE HHPOPMALINY;

® 3HAKOMCTBO cO cepamu mpodeccuoHaTBHON JESITEIbHOCTH, CBSI3aHHBIMU C (DU3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMHU, OCHOBAHHBIMHU Ha JOCTHKEHHSIX (PU3MUECKON HAYKH.

Ha wusydenue ¢usuku (0a30BbIi ypOBEHb) Ha YpOBHE OCHOBHOI'O 0OIIero oOpa3oBaHUS

otBoautcs 238 vacoB: B 7 kiacce — 68 dacoB (2 "aca B HezeN0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kiacce — 102 yvaca (3 yaca B HeZIeINiO).

2. IIJIAHUPYEMBIE PE3YJIBTATbI OCBOEHMUS ITPOT'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOT'O OBHIET'O OBPA3OBAHUSA
N3ydenne ¢pu3nku Ha ypOBHE OCHOBHOTO O0IIIEro 00Opa30BaHMs HAMPABIEHO HA JOCTHKEHHE
JTUYHOCTHBIX, METANIPEIMETHBIX M MPEAMETHBIX 00pa30BaTeNbHBIX PE3yIbTATOB.
B pesynbrare w3ydeHws (U3MKM HA YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUS ¥y
oOy4arorierocs 0ynyT chOpMHUPOBAHBI CIEYIONINAE TUIHOCTHBIE PEe3yIbTAThl B YACTH:
e 1) MaTPHOTHYECKOr0 BOCIIUTAHUSA:
e [] mposiBIeHHE WHTEpeca K UCTOPUU M COBPEMEHHOMY COCTOSTHHUIO POCCHUHCKOHN (Qu3mdeckoit
HAyKU;
e [] IEHHOCTHOE OTHOLIEHHE K IOCTHIKEHUSIM POCCUUCKUX YUEHBIX--(DU3HUKOB;
e 2) rpa:kIaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
e [] TOTOBHOCTh K aKTHBHOMY YYacCTHIO B OOCYXACHHH OOIIECTBEHHO 3HAYMMBIX U ITUYECKUX
po0JieM, CBSA3aHHBIX C MPAKTHYECKUM IPUMEHEHHUEM JOCTHKEHUN (DU3HKY;
e [] 0co3HAaHUE BaXXHOCTH MOPAIbHO--3TUYECKUX MPHUHIIUIIOB B ACSITEILHOCTH YUEHOTO;
e 3)3CTeTHYECKOr0 BOCIMTAHMS:



e [] BOCHpHUSITHE ICTETHYECKUX KayecTB (PU3UYECKOH HayKH: €€ TapMOHMYHOIO IOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

¢ 4) HEHHOCTH HAYYHOI'O NMO3HAHUSA:

e [] oco3HaHHE IIEHHOCTU (U3NYECKOH HAyKH KaK MOIIHOIO HHCTPYMEHTA ITO3HAHHUS MUPA,
OCHOBBI Pa3BUTHUS TEXHOJOTHUH, BaXKHEHUIIICH COCTaBIAIOIIEH KYJIbTYPHI;

e [] pa3BuTHE HAyYHOH JIIOOO3HATEIBHOCTH, HHTEPECa K UCCIICAOBATEILCKOM NesTEIbHOCTH;

e 5) dopMupoBaHus KYJbTYPHI 310POBbS H IMOLMOHAJIBLHOI0 0J1ar0NOJIyYus:

e [] oco3HaHMe IIEHHOCTH 0€30MacHOro o0pasa *KHU3HHU B COBPEMEHHOM TEXHOJIOTUYECKOM MUDE,
B2)XHOCTHU TPaBHJ 0E30MAaCHOTO MOBEJICHHS HAa TPAHCIOpPTE, Ha JIOpOrax, ¢ AJIEKTPHUECKUM U
TEIUIOBBIM 00OPYIOBaHUEM B JIOMAILIHUX YCIOBHUSAX;

e [] chopMHpPOBAHHOCTH HaBbIKA peIeKCHUH, TPU3HAHUE CBOETO MpaBa Ha OIMMUOKY M TaKOTo Ke
IpaBa y APyroro 4eioBeKa;

e 6) TPyIOBOr0 BOCIIUTAHUSA:

e [] aKTUBHOE y4yacTH€ B pEUICHMM NPAKTUYECKUX 3a/1ay (B paMKax CeMbH, 00pa30BaTeIbHOU
OpraHu3aIiy, TOpoa, Kpasi) TEXHOJIOTHYECKOM U COLMATbHON HAIIPABIEHHOCTH, TPEOYIOIINX B
TOM 4ucie U GU3NYECKUX 3HAHU;

e [] yHTEepec K MPaKTHUYECKOMY U3YUYEHHIO TPpoeccuil, CBSI3aHHBIX ¢ (PU3UKOIA;

e 7)3K0JIOTHYECKOI0 BOCIIUTAHUS:

e [] opueHTalMs Ha IpUMEHEHHE (U3MUECKUX 3HAHUU I pelIeHHs 3aJad B 00JacTu
OKPY’KaloIlled Cpe/ibl, TUIAHUPOBAHUS NTOCTYIKOB M OLIEHKH MX BO3MOXKHBIX MOCJIEICTBUM 1JIs
OKpYXKaroIlel Cpebl;

e [] oco3HaHue ro0aIbHOrO XapaKTepa SKOJOTHYECKUX MPOoOJIeM U yTel UX pelieHus;

e 8) ajanTanyMu K M3MEHSIOIIUMCS YCJIOBUAM COUMATBHOM M PUPOJAHOM Cpeabl:

e [] moTpeOHOCTh BO B3aUMO/ICHCTBUY IIPU BBIOJHEHUH UCCIIEAOBAHUHI U TPOEKTOB (hr3nyecKoi
HaIPaBJIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTHUX;

e [] NOBBIIIEHHE YPOBHS CBOEM KOMIIETEHTHOCTHU Y€pe3 MPAKTUUECKYIO AESITETbHOCTD;

e [] morpeObHOCTh B (POPMHUPOBAHMHM HOBBIX 3HAHWU, B TOM uucie (POPMYIHPOBATH WUICH,
MOHSITUS, TUIIOTE3bI O (PUBUYECKUX 0OBEKTAX U SIBICHUSAX;

e [] oco3Hanue JIePUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JIaCTH (DU3HKH;

e [] muIaHUpPOBAHME CBOETO PAa3BUTHS B MPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUM;

e [] cTpemiieHHE aHATM3UPOBATH U BBISIBIIATH B3aUMOCBSI3U MPUPOIBI, OOIIECTBA U SKOHOMHKH, B
TOM YHCJIE C UCTOIb30BaHUEM (PU3NYECKUX 3HAHUM;

e [] olEHKa CBOUX JEUCTBUH C YYETOM BIHMSHHS Ha OKPYXKAIOUIYIO Cpeay, BO3MOXKHBIX
rI100aIbLHBIX TTOCIIEACTBHM.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHMs TporpamMMsbl 10 (M3HKE HA YPOBHE OCHOBHOTO OOIIETr0 00pa3oBaHUs
y oOygaromerocss Oyayr chopMupoBaHBI MeTanpeaMeTHbIe Pe3yJabTaThl, BKIIOYAIOIINE
MO3HABATCIIbHBIC YHUBCPCAJIbHBIC y‘-Ie6HI:I€ ﬂeﬁCTBHH, KOMMYHUKATHUBHBIC YHUBCPCAJIBbHBIC
yueOHbIC ISHCTBUS, PETYJIATUBHBIC YHUBEPCAIBHBIC yUeOHBIC ACHCTBUSI.



ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBHS

Ba3oBble Jjoruuyeckue AelicTBUA:

BBISIBJISITH M XapaKTEPU30BaTh CYIICCTBEHHBIE PU3HAKN OOBEKTOB (SBJICHHIA);
yCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(DUKAIIMKA, OCHOBAHUS I 0000IICHUS U
CpaBHCHHS,

BBISIBJISITh 3aKOHOMEPHOCTH M TMPOTHUBOPEYHUS B pacCMAaTPUBAEMBIX (aKTax, JAHHBIX U
HAOIIOICHUSX, OTHOCAIINXCS K (DU3UUESCKUM SIBIICHUSIM;

BBISIBJISTh MPUYMHHO--CJIICICTBEHHBIC CBS3M MPH W3YYCHHH (U3HUYECKUX SIBICHUH W
MPOIIECCOB, JIENIaTh BBIBOJBI C HCIOJb30BAHUEM JICAYKTUBHBIX M HMHIYKTUBHBIX
YMO3aKJIFOUCHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3SIX (PU3UYECKUX BEIHYUH;
CaMOCTOSITENILHO BBIOMpATh CIOCO0 perieHus yueOHoW ¢u3ndeckoil 3amaun (CpaBHEHUE
HECKOJIbKUX BapHaHTOB pCIICHHUs, BBIOOP HamOoyiee TMOAXOJIIEIO C  y4ETOM
CaMOCTOSITEITLHO BBIZICIICHHBIX KPUTCPHUEB).

Bba3oBble ucciaenoBarelibCcKue AeiCTBHA:

KCII0JIH30BaTh BOIPOCHI KaK UCCIIEI0BATENbCKIUI HHCTPYMEHT MTO3HAHMUS;

MIPOBOAUTH MO CAMOCTOSITENIbHO COCTABJICHHOMY IUIaHY OMbBIT, HECIOXKHBIA (hU3MUECKUN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHNE (DU3NUECKOTO SBJICHHUS;

OLICHUBATh HAa MPUMEHUMOCTh M JIOCTOBEPHOCTh HMH(OpMAIMIO, MOJYYECHHYIO B XOJe
WCCITIEA0OBAHUS WM SKCIIEPUMEHTA;

CaMOCTOATENbHO (OPMYITUPOBATH 0OOOIIEHHUS U BBIBOJIBI 110 pe3yJbTaTaM MPOBEIEHHOTO
HaOJII0JICHUS, OTIBITA, UCCIICIOBAHMS;

MMPOTHO3UPOBATH BO3MOXHOE JajbHEHIee pa3BUTHE (U3MUECKUX IPOIIECCOB, a TAKKE
BBIJIBUTATh TIPEATNOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIOBUAX U KOHTEKCTAX.

Padora ¢ undopmanmeii:

MPUMEHATHh PA3IMYHBIE METOJbI, MHCTPYMEHTHI M 3alpochl MNpPH TOUCKE U OTOOpE
nH(OPMALIUY WK JAaHHBIX ¢ YUETOM MPEATOKEHHON yueOHOM (hru3nueckoi 3a1auu;
aHAIM3UPOBaTh, CHUCTEMATHU3MPOBATh W MHTEPIPETUPOBATH HH(POPMAIMIO Pa3THUHBIX
BUJIOB ¥ (POPM MpeACTaBICHUS;

CaMOCTOSITENILHO BBIOMpATh ONTUMAaNbHYIO (opMy TpencTaBieHus HHPoOpMaMM U
WJUTIOCTPUPOBATh pEIIaeMble 3a/adyd HECJIOKHBIMU CXEMaMH, JAuarpaMMaMH, WHOMU
rpaduKoi U UX KOMOMHAIUSIMHU.

KoMmyHukaTHBHBIEe yHHBepcaibHble YueOHbIe 1eliCTBHUS:

B X0JI€ 00CYXKJIeH!s Y4eOHOT0 MaTepuraia, pe3yabTaToB 1ab0paTOPHBIX padOT U MTPOCKTOB
3aJlaBaTh BOIPOCHI MO CYIIECTBY 00CYkK/1aeMOil TeMbl U BBICKA3bIBATh WJCH, HAICIICHHBIC
Ha pelIeHHe 3a/1a4M U MOJIepKaHue OJaroKenaTeIbHOCTH O0IICHNUS;

COMOCTABJATh CBOM CYXKACHHUS C CYXKICHUSMH JPYrUX YYaCTHUKOB JHAJIOra,
OOHapyXHUBaTh Pa3TUYHNE U CXOACTBO MO3UIIHIA,

BBIP2XKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

MyOJIMYHO  TPEJCTABJIATH  PE3YJIbTAThl  BBINOJIHEHHOTO  (PU3WYECKOTO  OIBITA
(3KCTIEpUMEHTAa, UCCIIEIOBAHUS, IPOCKTA);



MOHMMATh U HCIOJB30BATh MPEUMYIIECTBA KOMAHIHOW W UHAWBUAYAIbHOW pabOTHI MpH
pEILICHHN KOHKPETHON (hU3UUECKOi ITPOOIIEeMBI;

NPUHAMATh €M COBMECTHOH JICSTENbHOCTH, OPraHW30BBIBATh JEHCTBHSA 1O €€
JOCTIDKCHUIO: paclpelelisiTh POJH, OOCYXKIaTh MPOIECCHl U Pe3yNbTaThl COBMECTHOM
paboTbl, 000011aTh MHEHUSI HECKOJIBKHX JIIOJIEH;

BBINIOJIHATH CBOKO 4YacTh pabOThI, JOCTHIras KauyeCTBEHHOI'O pe3yJbTaTra IO CBOEMY
HaIlpaBJICHHUIO U KOOPAHUHHUPYS CBOU ﬂeﬁCTBHﬂ C ApYTuMHU YWICHAMU KOMAaHIbI;

OLICHUBATh Ka4YeCTBO CBOETO BKJaJa B OOLIMH MPOAYKT IO KPUTEPUSIM, CAMOCTOSITEIILHO
chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHHBepcaabHbIe y4eOHbIe AeiicTBUSA

Camoopranuzanmusi:

BBISIBIIATH TIPOOJIEMBI B JKM3HEHHBIX W YYEOHBIX CHUTYallUsX, TPEOYIOIIUX Ui PELICHUs
(bU3NIEeCKUX 3HAHUH;

OPUEHTUPOBATbCS B PA3IUYHBIX [OJAXO0JAaX MPHUHITHUS pelIeHUuN (MHIUBUAYaAJIbHOE,
MIPUHSATHE PEILIECHUS B IPYIIE, IPUHATHE PELLIEHUI IPyNoi);

CaMOCTOSITENIbHO COCTABIIAATh AJTOPUTM pEUIeHHUs (U3UYECKOW 3aJauydl WiIM IUIaHa
HCCIIEIOBaHUsI C YYETOM MMEIOIIMXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHUPOBATH IMpeAaraéMble BApUAHTHI PEIICHUM;

JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIIICHHUE.

CaMOKOHTp().]IL, 3MOLNOHAJIbHBIA HHTEJLJIEKT:

JlaBaTh aJICKBATHYIO OLIEHKY CUTYalluu U Mpeylarath IjaH €€ U3MEHECHHUS,

OOBSACHATh MPUYMHBI JTOCTHKEHUS (HEIOCTUXKEHUS) PE3yJIbTaTOB JEATEIbHOCTH, NaBaTh
OLIEHKY ITPHUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTHUBBI B JIEATENBHOCTH (B TOM YHCI€ B XOJ BBINOJHEHUS (PU3UUECKOTO
UCCIIEIOBAaHUsI WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, N3MEHMBIIUXCS
CUTYalul, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIH U YCIOBUAM;

CTaBUTh ce€0s1 Ha MECTO JPYroro 4ejoBeKa B XOJE€ CIOpa MM JUCKYCCHHM Ha Hay4yHYIO
TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HABAaTh CBOE IMpaBO Ha OWMOKY MNpH pemieHud (U3NYEeCKUX 3a7ad Wi B
YTBEPKACHUSIX HA HAyYHbIE TEMbI M TaKOE K€ [PaBo JIPYroro.

INPEAMETHBIE PE3YJIBTATbBI

K kxoHny oOydenuss B 7 KJjiacce INpeAMETHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaxkaTb c(hOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSl YMEHUI:

UCIIOJIb30BaTh  TMOHATUS: (PHU3MYECKHMe U XUMHUYECKHE SBJIEHMs, HaOJIIoJeHHe,
AKCIIEPUMEHT, MOJIelb, THIOTE3a, €AMHULBI (PU3NYECKUX BEIUYMH, aTOM, MOJIEKyJa,
arperaTHble COCTOSHHUS BellecTBa (TBEpHOE, JXKUAKOE, Ta3000pa3HOE), MEXaHWYEeCKOoe
IBUKEHHE  (paBHOMEPHOE,  HEpPaBHOMEpPHOE,  NPSIMOJIMHEMHOE),  TpaeKTOpHs,



paBHOZAEWCTBYyOAas cuia, JAeopmanus (ympyras, IJacTU4ecKas), HEBECOMOCTb,
COOOMIAOIINECS COCY/IbI;

pasnuyath sBiaeHUs (IUPQy3us, TEIIOBOE ABMKEHHE YacTHULl BELIECTBA, PaBHOMEPHOE
JBUKECHHE, HEPABHOMEPHOE [BWJKCHHME, WHEPLMSA, B3aUMOJICHCTBUE TEJ, PABHOBECUE
TBEPABIX TEJI C 3aKPEILNIEHHOW OCBIO BpPALICHMs, Iepeaada JaBICHUs TBEPIABIMU TEIaMH,
KHUIKOCTSIMU M raszami, arMoc(epHoe JaBiieHHe, IIJaBaHUE TeJ, IpeBpaIleHUs
MEXaHUUYECKON PHEPIUM) M0 ONHCAHUIO UX XAPAKTEPHBIX CBOWCTB U HAa OCHOBE OIIBITOB,
JIEMOHCTPHPYIOLINX JaHHOE (PU3UYECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHUE MU3YYEHHBIX (PU3MUYECKUX SIBJICHHUN B OKpYKAIOIIEM MHUpE, B
TOM u4Hcle (U3NYECKHe SBICHHUS B MPUPOJE: HPUMEPHI JABWKCHHUS C Ppa3IMYHBIMU
CKOPOCTSIMH B ’KMBOM U HEKUBOM IIPUPOJIE, NIEHCTBUE CUIIBI TPEHUS B IIPUPOJE U TEXHUKE,
BIIMSIHME aTMOC(HEPHOTO JaBJICHUS Ha KUBOW OpraHM3M, IUIaBaHUE PbIO, pblYaru B Tele
4esloBeKa, IpPU 3TOM MEPEeBOJUTh NPAKTHUECKYIO 3aJady B Y4YEOHYIO, BBLAEIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3NUECKUX SBIICHUII;

OIMCHIBATh M3yYCHHBIC CBOMCTBA TeN W (DU3MUYECKHE SBICHHS, UCHOIB3YS (PU3UUECKUE
BEIMYMHBI (Macca, O0OBEM, IUIOTHOCTh BEUIECTBA, BPEMsl, IyTh, CKOPOCTb, CpPEIHSS
CKOpOCTh, CHJIa YIPYTrOCTH, CUJIa TSXKECTH, BeC Teja, CHla TPEeHUs, JaBieHue (TBEPIOro
TeJNa, JKUAKOCTH, Ta3a), BBITAIKUBAIOIIAS CUJIAa, MEXaHUYecKast paboTa, MOLTHOCTb, IIEYO
CHJIBI, MOMEHT CHJIBI, KOO((QUIIMECHT TOJIE3HOTO JCHCTBHSI MEXaHU3MOB, KHHETHYECKasT U
MOTEHLIMAJIbHAsl SHEPrus), MPU ONUCAHUM IPaBWIbHO TPAKTOBaThb (PU3MYECKHUI CMBICI
UCIOJIb3yEeMbIX BEJIMYMH, UX 0003HAUYEHUS M €AMHUIBI (PU3NYECKUX BEIWYHH, HAXOAUTh
(dopMyIbl, CBA3BIBAIOIIME JAaHHYIO (U3WYECKYIO BEIWYMHY C JAPYTMMHM BEIUYMHAMH,
CTPOUTH IpaQUKU U3YUYEHHBIX 3aBUCUMOCTEN (DPU3HUECKUX BEIUYUH;

XapaKTepu30BaTh CBOICTBA Tell, (U3NYECKUE SBJICHUS U MPOLECCHl, UCIOIb3Ys MpaBUiIa
CJIOXKeHUs cui (BIOJIb OJHOW MpsiMOii), 3akoH ['yka, 3akoH [lackains, 3akoH Apxumena,
MPaBUJIO PaBHOBECHS pbIuara (0JI0Ka), «30JI0TOE MPABHUIIO» MEXAHUKH, 3aKOH COXPaHECHHS
MEXaHHYeCKOH »HEepPruu, HpHU STOM JlaBaTh CIIOBECHYIO (DOPMYIUPOBKY 3aKOHa U
3alHChIBaTh €70 MATEMaTUUYECKOE BBIPAKECHMUE;

OOBSICHATH (PU3MUYECKHE SIBIECHUS, IPOLIECCHl U CBOWCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE
CUTYyallull IPAKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhIABIATh IPUUNHHO--CIIEJICTBEHHbIE
CBSI3U, CTPOUTH OOBSCHEHHE U3 1—2 JOTrMYEeCKHX LIaroB ¢ OMopod Ha 1—2 M3y4eHHBIX
CBOMCTBa (pU3MUECKUX SABICHUH, PU3NUECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemate pacy€THble 3afaud B 1-2 JeMCTBHUS, WCIONB3YSd 3aKOHBI U (HOPMYIIBI,
CBSI3bIBAONIME (PU3MUECKUE BEJTMUMHBI: HA OCHOBE aHAIM3a YCIOBMS 33Jaud 3alUCHIBAThH
KpaTKoe YCJIOBHE, NOJCTaBIATh (DHU3UYECKHE BEIUYMHBI B (OPMYJBl M IMPOBOAUTH
pacuéThl, HAXOIUThH CIIPABOYHbIE JaHHbIE, HEOOXOUMBIE /ISl PeIlIeHus 3a7a4, OLEHUBATh
PEATMCTUYHOCTh MOTYyYeHHON (PU3UYECKOM BETNYUHBL;

pacrno3HaBaTh Npo0IeMbl, KOTOPbIE MOKHO PELIUTh MPU MOMOIIU (HU3UUECKUX METOJIOB, B
OMMCAaHWU HCCIEAOBAaHUSA BBIIEIATH IPOBEpPSEMOE MpPEANnoyokeHne (TUIoTe3y),
pa3nuyatb M HMHTEPIPETUPOBATH MOJTYYEHHBIH pe3ysibTaT, HAXOAUTh OIIMOKH B XOE
OTIbITA, JIEJIaTh BBIBOJIBI 10 €0 PE3YJIbTATaM;



MIPOBOJIUTH OMBITHI IO HAOIIOCHUIO (PU3MUYECKUX SBICHUN WM (PU3NYECKUX CBOWCTB TEN:
¢GbopMynMpoBaTh  NpoOBEpsieMble  IMPEANOJOXKEHHUsA,  coOupaTb  YCTaHOBKY U3
MIPEUIOKEHHOTO 000PYA0BaHUS, 3aMUCHIBATH XO/1 OIBITAa U (JOPMYIIMPOBATH BHIBOJIBL;
BBINOJIHATE NPSIMbIE W3MEPEHUsl PAcCTOSIHUSA, BPEMEHM, MAacchl Teja, 00bEMa, CHIIBI U
TEMIIEpaTypbl C HCIOJb30BAHUEM AHAIOTOBBIX M IU(PPOBBIX MPHOOPOB, 3aMUCHIBATH
MOKa3aHus MPHOOPOB C YIETOM 3aJaHHON aOCOIFOTHON MOTPEITHOCTH U3MEPECHHIA,
MIPOBOJIUTH HCCIIEIOBAaHME 3aBHCUMOCTU OJHOW (PU3MUECKONW BETUYMHBI OT JAPYroM ¢
HCIOJIb30BAHUEM MPSAMBIX U3MEPEHUM (3aBUCUMOCTH IIyTH PAaBHOMEPHO JIBHIKYILLErOCs
Tela OT BPEMEHU IBWKCHMs TeEJla, CHJIBI TPEHHUs CKOJBXECHMs OT Beca Teja, KauecTBa
00pabOTKM NIOBEPXHOCTEH Ted M HE3aBUCUMOCTH CHJIBI TpPEHHs OT IUIOLaIu
COIPUKOCHOBEHHUSI TeJl, CUJIbl YINPYroCTU OT YAJIMHEHUS MPYKUHBI, BBITAJIKHUBAIOILEH
CHJIBI OT 00BbEMA MOTrPYKEHHOM YaCTH TeJa U OT IJIOTHOCTH JKUIKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH TeNa, OT MNIyOUHBI, Ha KOTOPYIO MOTPYKEHO TeJo, YCIOBU IIaBaHuUs Ted,
yCIOBUH paBHOBECUS pblyara U OJIOKOB), y4yacTBOBaTh B IUIAHHMPOBAHUU Y4E€OHOIO
HCCIIEIOBaHMsI, COOMpPATh YCTAHOBKY U BBIIOJHATh U3MEPEHUS, CIEAYS MPEAI0KEHHOMY
IIany, (PUKCHPOBATh PE3yJbTAThl MOJYYEHHOW 3aBUCUMOCTH (PM3UYECKUX BEIHYUH B
BUJIE MPEUIOKEHHBIX Tabmul M rpaduKoB, JelaThb BBIBOJABI 10 pe3yjibTaTaM
UCCIIEIOBaHMS;

IIPOBOJIUTh KOCBEHHbIE M3MEpEHMsI (U3UUYECKUX BEJIWYMH (IUIOTHOCTh BEIECTBA
KUAKOCTH M TBEPIOrO Tejla, CUjla TPEHUA CKOJIBKEHHS, JaBJICHHE BO3/yXa,
BBITAJIKMBAIOIIAsl CUJIA, IEHCTBYIONIAs Ha MOTPYKEHHOE B JKUJIKOCTH TENO, KO3 GUIIHEHT
IOJIE3HOTO JIEUCTBUSA MPOCTBHIX MEXAHU3MOB), CIEAys MPEII0KEHHOW MHCTPYKLUU: MpU
BBIMIOJIHEHUN HW3MEPEHUH coOupaTh H3KCIEPUMEHTAIBHYI0 YCTAHOBKY M BBIUHCIIATH
3HAYEHUE UCKOMOU BEJINYMHBL;

coOmogaTh MpaBUia TEXHUKUM Oe3omacHOCTH Mpu  pabore ¢ JabOpaTOPHBIM
o0opyIoBaHUEM;

yKa3bIBaTh MPUHIUIBI AEUCTBUS IPUOOPOB U TEXHUUECKUX YCTPOHCTB: BECHI, TEPMOMETP,
JTUHAMOMETp, COOOIIAIOIINECS COCYAbl, OAPOMETP, pblyar, MOABUKHBIA U HEMOJBUKHBIN
0JI0K, HAKJIOHHA$ TJIOCKOCTb;

XapaKTepU30BaTh NMPUHIUIBI IEHCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPONCTB
C OMopod Ha WX omnucaHus (B TOM YHWCIE: MOAUIMITHUKH, YCTPONCTBO BOJONPOBO/IA,
TUJIPaBIMYECKUNA TIPECC, MAaHOMETp, BBICOTOMEp, IIOPIIHEBOW HAcoOC, apeoMeTp),
UCTOJb3ys 3HAHUSA O CBOWCTBaX (PU3MUECKUX SABICHUM M HEOOXOIMMbIE (QHU3UUECKUe
3aKOHBI ¥ 3aKOHOMEPHOCTH;

NPUBOAUTH TpUMEpPHl  (HaXOOUTh HWHPOPMALMIO O MPHUMEPax) MPAKTUYECKOTO
UCIOJIb30BaHUs (U3NYECKUX 3HAHMM B TIOBCEJHEBHOM JKM3HM M oOecreueHus
0e30MmacHOCTH Mpu OoOpallleHHd ¢ TpudopaMM M TEXHHYECKUMH YCTPONCTBaMH,
COXpaHEHMS 37I0POBbsl M COOJIIOJICHUS HOPM SKOJIOTMUYECKOTO TIOBEACHHUS B OKpYXKaroei
cpene;

OCYILLECTBIATH OTOOpP HCTOYHHMKOB HH(popmanuu B HHTepHETe B COOTBETCTBHM C
3a[JaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE HMMEIOIIUXCS 3HAHMW M IYTEM CpaBHEHUS



pa3IUYHBIX MCTOYHUKOB BBLIENATH MH(OpMAIUIO, KOTOpas SBIAETCS MPOTHBOPEUYMBON
WJIA MOXKET OBITh HEZJOCTOBEPHOM;

UCIOJIb30BaTh MPHU BBINOJHEHUH YYEOHBIX 33JaHUN HAy4YHO--NOMYJISIPHYIO JINTEPATypy
($U3NIECKOTO COAepKAaHUA, CIIPABOYHBIE MaTEpUaNbl, pecypchl ceTu MHTepHeT, BiIaaeTh
npuéMaMM  KOHCIEKTHUPOBAHUS TEKCTa, IpeoOpa3oBaHus HHGOpMALMM U3 OJHOH
3HAKOBOW CUCTEMBI B IPYTYIO;

co3llaBaTb COOCTBEHHbIE KpAaTKHE MHCbMEHHbIE U YCTHbIE COOOLIEHHsS Ha OCHOBE 2-3
UCTOYHHUKOB HMH(pOpMAIMU (PU3HMUECKOrO COAEP)KaHUsS, B TOM YHUCIE IyOJIMYHO JeNaTh
KpaTKHe COOOILICHHUS O pe3yibTaTaX MPOEKTOB WM y4eOHBIX MCCIIEIOBAHUM, MPU ITOM
IrpaMOTHO  HWCHOJb30BaTh  HW3YYCHHBI TMOHSATHHHBIA  anmmapaT Kypca  (DU3HKH,
COIIPOBOXAATH BBICTYIUICHUE ITPE3ECHTALINEH;

IIpY BBIIOJHEHUH YYEOHBIX MPOEKTOB M MCCIEAOBAHUN pPACIpPENEsATh O0S3aHHOCTU B
IpyNIe B COOTBETCTBUU C IIOCTABICHHBIMU 3a/ladyaMH, CJIECIUTh 3a BBINOJIHEHHUEM ILIAHA
NeUCTBUM, aJeKBaTHO OLIEHUBAaTb COOCTBEHHBIM BKJIaJ B JESATEIbHOCTb TIPYIIIHI,
BBICTPaBaTh KOMMYHUKAaTUBHOE B3aMMOJICHCTBHUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K koHmy oOyuenuss B 8 Kiacce mpenMeTHBIE pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaxkaTb C(HOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

HCIIOJIb30BaTh IOHSATHS: Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHHUE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSHHUSI BEIIECTBa, KpUCTAUIMYECKHE M aMop(HbIe Tea,
HACBIIIEHHBIA M HEHACHIIICHHBIN Map, BIAXKHOCTb BO3AyXa, TeMIiepaTypa, BHYTPEHHSsS
SHEprus, TEIUIOBOM JBHUIaTellb, 3JIEMEHTAPHBIA SJIEKTPUUYECKUN 3apsii, SJIEKTPHUYECKOE
110Jie, MPOBOJIHUKH U AUAJIEKTPUKH, TOCTOSHHBIHN 3JEKTPUUECKUN TOK, MarHUTHOE TOJIE;
pa3nuyath SIBI€HUSA (TEIUIOBOE pacIIMpEeHHe M C)KaTue, TeIuloneperaya, TEerjaoBoe
paBHOBECHE, CMauMBaHUE, KalIWJUIAPHBIE SIBJIICHUS, UCHIApEHHE, KOHAEHC AU, IJIaBJICHUE,
KpUcTanu3anus  (OTBEpJAeBaHME), KUIICHHME, Teruionepenaya (TEIIONPOBOAHOCTb,
KOHBEKIIMSI, H3Iy4YeHHE), OJEKTpHU3alusi TeJ, B3auUMOJAEHCTBHE 3apsiaoB, JEHUCTBUS
ANEKTPUYECKOTO TOKAa, KOPOTKOE 3aMblKaHHME, B3aUMOJEWCTBHE MArHUTOB, JEWCTBHE
MarHMTHOTO TOJISl Ha MPOBOJHUK C TOKOM, DJIEKTPOMAarHUTHAsI MHIYKIUS) 110 ONKCAHUIO
UX XapaKTEePHBIX CBOMCTB M Ha OCHOBE OIBITOB, AEMOHCTPUPYIOLIMX JaHHOE (HU3NYECKOE
SIBIICHUE;

pacrmo3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3NUYECKUX SIBICHUN B OKPYXKAIOIIEM MHpE, B
TOM yKciie GU3ndecKue sIBICHUS B MIPUPO/IE: TOBEPXHOCTHOE HATSHKEHUE U KaIMILISIPHbBIE
SIBJIGHUSI B TIPUPOJIE, KPUCTAIUIBI B Mpupoae, uznyyeHue CoiHIa, 3aMep3aHrue BOJI0EMOB,
MoOpcKue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHEra, JJIEKTPUYECKHE SIBICHUS B
aTMocdepe, 3JIEKTPUYECTBO >KUBBIX OpPraHW3MOB, MarHuTHOE Imoyie 3emiu, Apeid
MIOJIFOCOB, POJIb MArHUTHOTO TMOJIA VIS JKU3HU Ha 3emile, MOJIAPHOE CUSHUE, MPU ITOM
MEePEeBOJUTh MPAKTUYECKYIO 3a7auyy B Y4eOHYIO, BBIIEISATH CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKu) GpU3NYECKUX SIBICHUMH;

OINMCHIBATh U3YyYEHHBbIE CBOWCTBA Tel M (U3NYECKUE SIBJICHUS, HCIOIb3ysd (PU3NYECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSISI OHEPrHs, KOIUYECTBO TEIUIOTHI, YAelbHas
TEMJIOEMKOCTh ~ BEUIECTBA, yleJdbHAs TEIJIOTa IUIABJICHUS, VyJAeJbHas  TemioTa
nmapooOpa3oBaHus, yJeIbHAs TEIJIOTa CrOpaHus TOIUIMBA, KOI(PHUIIMEHT TOJIE3HOTO
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JICUCTBUSA TEIUIOBOM MAaIIMHbBI, OTHOCUTEIbHAS BJIAXKHOCTb BO3/yXa, JJICKTPUUECKUH
3apsjl, CUja TOKa, DJIEKTPUUYECKOE HAMPSIKEHUE, CONPOTUBIICHUE MPOBOJIHUKA, YIEIbHOE
COMPOTHUBIICHNE BEILIECTBA, pabOTa M MOIIHOCThH JIEKTPUUECKOTO TOKA), MPU OMHCAHUH
MPaBUJILHO TPAKTOBATh (M3UYECKUU CMBICI HCIOJIB3YEMbIX BEJIMYMH, OO0O3HAYCHHUS U
eAVMHUIBI  (QU3MYECKUX BEIMYHMH, HAXOMUTh (OPMYJIbI, CBSA3BIBAIONIME JIAHHYIO
(U3MYECKYI0 BEIMYUHY C JPYTUMHU BEIMYMHAMH, CTPOUTH TpaQuKd H3yUYECHHBIX
3aBUCHMOCTEH (PU3NIECKUX BEITUYNH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3HUECKUE SIBIICHUS U MPOIIECCHI, HCIIOIb3Yys OCHOBHBIC
MOJIO)KEHUS MOJICKYJISIPHO--KUHETHUYECKOM TEOPUU CTPOCHHS BEILECTBA, IPUHIIMI
CYIIEPITO3HIINH TT0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsa, 3aKkoH Oma
JUTSL ydacTKa 1enw, 3akoH Jxoyns—JleHna, 3aKkoH COXpaHEeHHs SHEPTUH, TIPU 3TOM J1aBaTh
CIIOBECHYIO ()OPMYIUPOBKY 3aKOHA U 3aITUCHIBATH €0 MATEMAaTHUECKOE BBIPAKCHHUE;
OO0BSACHATH (hU3MUECKUE MPOLIECCHl U CBOWCTBA TEJ, B TOM YUCIJIE U B KOHTEKCTE CUTYaIUil
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUUYUHHO-CIEICTBEHHBIE CBSI3H,
CTPOUTH OOBSICHEHHE W3 1—2 JOrHYecKUX IIaroB ¢ OMOpoi Ha 1—2 M3yueHHBIX CBOMCTBA
(hU3UYECKUX ABJICHUH, GPU3MYECKUX 3aKOHOB MIJIM 3aKOHOMEPHOCTEHH;

pemiate pacy€THbIe 3afaud B 2-3 JEHCTBUS, WCIONB3ySd 3aKOHBI U (HOPMYIIBI,
CBsI3bIBAIOIME (PU3UYECKUE BEIMYUHBI: HA OCHOBE aHAllM3a YCIIOBUS 3aJ]a4M 3alHChIBATh
KpaTKO€ YCIIOBHE, BBIABIISATH HEIOCTATOK JaHHBIX JUIsl PEIICHHUS 3aJadd, BBIOMpaTh
3aKOHBI B (DOPMYJIBI, HEOOXOAUMEIC TS €€ PelIeHHs, TPOBOJUTh PAaCUEThl U CPABHUBATH
MOJIy4eHHOE 3HaueHue GU3NUECKON BETUYMHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MPOOIEMBbI, KOTOPbIE MOKHO PEIIUTh MPHU MOMOITH (U3HUUYECKUX METOJIOB,
WCIIONb3Yysl ONHMCAHUE MCCIENOBAaHUA, BBIACIATh MPOBEPSAEMOE MPEIOIO0KEHHUE,
OLICHUBATh MPaBUIILHOCTh MOPSAIKA POBEAEHUS UCCIIEI0BAHMS, I€TaTh BHIBO/bI;
MIPOBOJMTH OTBITHI O HAOMIOACHUIO (DU3UUYECKUX SBICHUHN WM (U3NYECKUX CBOMCTB Tel
(KanmuJUIsIpHBIC SBJICHMS], 3aBUCUMOCTD JIaBJIEHUS BO3/yXa OT €ro o0h&Ma, TeMIiepaTyphl,
CKOPOCTH TIpOIlecca OCThIBAaHUSI U HArpeBaHUs MPHU H3TYyYEHUU OT IBETa M3ITydarolen
(mornomaronieit) TOBEpXHOCTH, CKOPOCTh UCTIAPEHUS BOJBI OT TEMIEPATYPHI )KUIKOCTH U
IJIoMaaM €€ TMOBEPXHOCTH, OJJIEKTpU3AUUs Tl W B3aUMOJEHUCTBHE AJIEKTPUUYECKHUX
3aps/IOB, B3aUMOJICMCTBUE TOCTOSHHBIX MAarHWTOB, BH3yaJIU3allds MAarHUTHBIX TOJEH
MMOCTOSIHHBIX MAarHWTOB, JCHCTBUS MAarHUTHOTO TIOJISI HA TTPOBOJHUK C TOKOM, CBOMCTBa
AJICKTPOMArHUTa, CBOMCTBA JJICKTPOJBUTATENS TOCTOSIHHOTO TOKa): (HOpPMYyIHUpOBaTh
MIpOBEpsieMbIe TPEINONOKEHHUs, COOMPATh YCTAHOBKY M3 MPEAIOKEHHOTO 000pYIOBaHNUS,
OIMHCHIBATH XOJ1 OTBITA ¥ (POPMYITHPOBATH BHIBOIBL;

BBIMIOJIHATh TPSIMbIE M3MEPEHUsI TEMIIEpaTypbl, OTHOCHUTEIBHON BIAXXHOCTH BO3/yXa,
CUJIBl TOKA, HAMPSOKCHUS C WCIOJIb30BAaHUEM AaHAJIOTOBBIX NPUOOPOB U JIaTYHUKOB
(bU3UYECKUX BEIMYHMH, CpPaBHUBATh pPE3yAbTAaThl HM3MEpPEHUH C Yy4ETOM 3aJaHHOU
a0CONIOTHON TTOTPENTHOCTH;

MIPOBOAUTH HCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKOW BEIMYMHBI OT JPYroM ¢
WCIIO0JIb30BAaHUEM MPSIMBIX U3MEPEHUM (3aBUCUMOCTbh CONPOTUBIICHHS IPOBOJIHUKA OT €T0
JUIMHBI, TUIOLIAAU TOMEPEYHOTO CEYEHUsT W YJEIbHOIO CONPOTHBIICHUS BEIIECTBA
MPOBOJHUKA, CHJIbI TOKA, UAYIIEro 4epe3 MPOBOJHUK, OT HAMPSHKEHUS Ha MPOBOIHUKE,
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HCCIIEIOBAaHUE IIOCJIEJOBATEIBHOTO W MapajuleIbHOIO COEIUHEHUH IPOBOJAHUKOB):
IUTAHUPOBATh HCCIEIOBaHME, COOMpPATh YCTAaHOBKY M BBIINOJHATH H3MEPEHHS, CIEIys
MPEUIOKEHHOMY TUTaHy, (PUKCHUpPOBATh PE3YJbTaThl MOJYYEHHONH 3aBUCHMOCTH B BHJIE
TabIuUI ¥ TpaUKOB, JAeIaTh BEIBOBI 110 PE3yJIbTaTaM UCCIIEI0BaHMS;

MIPOBOJIUTH KOCBEHHBbIC H3MepeHHs (u3nueckux BenW4yuH (yAenbHas TEIIOEMKOCTh
BEIIIECTBA, CONPOTUBJIEHHUE MPOBOJHMKA, PabOTa M MOIIHOCTb 3JIEKTPUYECKOIO TOKA):
IUTAHUPOBATh  M3MEPEHHs, COOMpaTh OSKCIEPUMEHTAIBHYIO  YCTAHOBKY,  CIEAys
NPEUIOKEHHON MHCTPYKIIUH, U BBIYUCIISTh 3HAYCHNE BEIMYHHBI,

coOmogaTh MpaBUia TEXHUKM Oe3omacHOCTH Tpu  pabore ¢ JTabopaTOPHBIM
o0opynoBaHUEM;

XapaKTepu30BaTh NPUHIUIBI JE€HCTBUS U3yYCHHBIX MPHOOPOB U TEXHUYECKHX YCTPOUCTB
C OIOPOH Ha WX OMHCAHU (B TOM YHCIIE: CUCTEMa OTOIJICHUS JOMOB, TUTPOMETp, TapOBast
TypOuHa, amIepmerp, BOJITMETD, CUETUYHK IEKTPUUECKON SHEpruuy,
JIEKTPOOCBETUTENbHBIE MPUOOPBI, HarpeBaTeIbHbIE AJIEKTPONPUOOPHl  (IIPUMEPBI),
AIIEKTPUUYECKUE TPEIOXPAHUTEIHN, OJIIEKTPOMArHUT, OJIIEKTPOABHUraTENb IOCTOSHHOTO
TOKa), WCIIONB3Yysl 3HAHUS O CBOMCTBAX (HU3MUECKUX SBJICHUH H HEOOXOIUMBIE
¢bu3nyeckre 3aKOHOMEPHOCTH;

pacro3HaBaTh NMPOCTHIE TEXHUUECKUE YCTPONCTBA U U3MEPUTEIIbHBIC TPUOOPHI IO CXeMaM
U CXEeMAaTUYHBIM PUCYHKaM (’KMJIKOCTHBIH TEpMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP,
JIBUraTellb BHYTPEHHEIO CrOpaHus, »3JEKTPOCKOI, peocTaT), COCTaBIATh CXEMbI
AIIEKTPUUECKUX IIETICH C MOCIIE0BATEIbHBIM U MMapaJUICIbHBIM COCMHEHNEM DIIEMEHTOB,
pasznuyast yCIOBHBIE 0003HAUYEHUS SJIEMEHTOB JIEKTPHUUECKUX IIETIeH;

MPUBOJUTh TIpUMEpHl (HaXxoAWTh HHGOpPMALMIO O TpUMEpax) MPaKTHYECKOrO
UCMOJb30BaHUS (PU3MUECKMX 3HAHUH B IOBCEJHEBHOM KHU3HM I OOecredeHus
0e30macHOCTH IpH  oOpalieHMH ¢ npubopaMM W TEXHHYECKHMH YCTpOMCTBaMH,
COXpaHEHHS 37J0POBbS M COOJIIOJICHHSI HOPM SKOJIOTHUECKOTO TIOBEJICHHUS B OKPYKAIOIIEH
cpene;

OCYIIECTBIISATh TOUCK WHpOpManuu (PU3NYECKOTO cofepkaHus B MHTepHEeTe, Ha OCHOBE
UMEIOIINXCS 3HAHUA W TYTEM CpaBHEHHS JOMOJHHUTEIBHBIX HMCTOYHHKOB BBIJIEISATH
uH(pOpMaINIO, KOTOpPasi ABJISIETCS IPOTUBOPEUUBOI MIT MOKET OBITh HEIOCTOBEPHOM;
WCITIOJIb30BATh TMPH BBIMOJHEHUH YYEOHBIX 33JaHUN HAYYHO--TIONMYJIPHYIO JINTEPATYpy
(bu3NYeCcKOro coJepKaHus, CIIPaBOUYHbIE MaTepUalbl, pecypchl ceTu MHTepHeT, BiIaaeTh
npuéMamMi KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOpMAIMU U3  OJHOMN
3HAKOBOU CUCTEMBI B JIPYTYIO;

co3llaBaThb COOCTBEHHBIE IHCHhMEHHBIE UM KpaTKHe YCTHBIE COOOLIeHHs, 00001as
WHPOPMAIMIO M3 HECKOJIBKHX HCTOYHHKOB (PH3MUECKOTO COICPKAHWSA, B TOM YHCIE
MyOJIMYHO TPECTABIISTh PE3YIbTAThl IPOSKTHOM HMITM MCCIIEIOBATENBCKOM e TEIIbHOCTH,
IPU 3TOM T'PAaMOTHO HCIIOJIb30BaTh HM3YYEHHBIH MOHATHHHBIA ammapar Kypca (U3UKH,
COIIPOBO’KAAThH BHICTYIJICHHUE MPE3eHTalUEH;

IpPU BBIIOJHEHUHM YYEeOHBIX MPOEKTOB M HUCCIEAOBAaHMM (U3NYECKUX IPOLECCOB
pacrpenienate OOA3aHHOCTH B TIPYMINE B COOTBETCTBUHM C IOCTABJICHHBIMH 33JadaMH,
CJIEIUTH 32 BBIIIOJHEHUEM IIaHa JIEHCTBUN U KOPPEKTUPOBATH €r0, aIEKBaTHO OLIEHUBATh
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COOCTBEHHBIH BKJaJ B JEATEIBHOCTh TIPYIIbl, BBICTpPAUBaThb KOMMYHHKAaTHBHOE
B3aMMOJICHCTBHE, MIPOSIBIISAS TOTOBHOCTD pa3pemiaTb KOH(IUKTHI.

K koHmy obOydenuss B 9 Kjacce NpeIMETHBIE pe3yJibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTb c(HOPMUPOBAHHOCTH y OOYUAIOLIUXCSl YMEHUI:

UCIOJIb30BaTh IOHATHUS: CUCTEMa OTCYETa, MaTepualibHas TOYKa, TPaeKTOpHUs,
OTHOCHUTEJIbHOCTh MEXaHUYECKOTo IBWXKEHHs, Aeopmanus (ymnpyras, IJIacTHUecKas),
TPEHUE, LICHTPOCTPEMUTEILHOE YCKOPEHUE, HEBECOMOCTD U MEPETPY3KHU, LIEHTP TAKECTH,
abCOMIOTHO TBEPJOE TEJO, LIEHTP THKECTH TBEPAOTO Teja, PaBHOBECHE, MEXAaHHMUYECKHUE
KoJe0aHusl U BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPa3BYK, JIEKTPOMArHUTHBIC BOJHBI, IIKAJa
ANIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPhl UCITYCKAHUS
Y TIOTJIOIICHHUS, anb(a-, 0eTa- 1 TaMMa-u3ITydeHHsI, U30TOIIBI, sIEPHAst JHEPTeTHKaA,
pas3nuyath SBICHUS (PaBHOMEPHOE W HEPaBHOMEPHOE MPSAMOJMHEWHOE JIBUYKEHUE,
PaBHOYCKOPEHHOE MpPsIMOJUHEIHOE JBUYKEHUE, CBOOOJHOE MAJCHHUE TEJ, PaBHOMEPHOE
JBUKEHHE 110 OKPY>KHOCTH, B3aUMOJIEUCTBUE TEJl, PEAKTUBHOE IBUKEHHE, KOJIeOaTenbHOe
JIBUKEHHE (3aTyXaollMe U BBIHYKIEHHbIE KOJeOaHUs), PE30HAHC, BOJIHOBOE ABM)KECHHUE,
OTpakeHHE 3BYyKa, MPSIMOJIIMHEHHOE pacIpOCTPaHEHUE, OTPAXKEHUE U MPEIOMIICHHE CBETa,
MOJTHOE BHYTPEHHEE OTPaKEHHE CBETA, Pa3NIOKEHUE OEIOro CBETa B CHEKTP M CIOKECHUE
CHEKTPAJbHBIX  LIBETOB, JAMCIIEPCUSl  CBETA, €CTECTBEHHas  pPaJUOaKTHBHOCTD,
BO3HUKHOBEHHE JIMHEHYATOTO CIEKTpa M3JIyYCHHS) IO OMUCAHUI0 MX XapaKTePHBIX
CBOMCTB U HA OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JIaHHOE (PU3MUecKoe SBJICHHE;
pacrio3HaBaTh IMPOSBICHUE M3YYEHHBIX (PM3NYECKUX SIBIECHUH B OKpYy)Kawolem Mupe (B
TOM 4ucie (pU3MUECKue SIBJICHUS B MPUPOJE: NPUWIMBBI U OTJIMBBI, JIBUKEHUE IUIAHET
ConHeyHOW CUCTEMBI, PEaKTUBHOE JIBH)KEHUE >KMBBIX OPraHU3MOB, BOCIIPHUSITHE 3BYKOB
KUBOTHBIMH, 3E€MJIETPSICEHHE, CEWCMHUYECKHE BOJIHBI, I[yHaMH, D3XO0, I[BeTa Tel,
ONTHYECKHWE  SBJIEHUS B  IpuUpoae, Ouosornyeckoe  JieiicTBUE  BUAMMOTO,
yIAbTPaUOJIETOBOTO U PEHTTEHOBCKOTO U3Y4YE€HUH, €CTeCTBEHHBIN pajinOaKTUBHBIN (OH,
KOCMHUYECKHE JIy4M, paJMOaKTUBHOE U3Iy4EHHE NPUPOIHBIX MHUHEPAJIOB, JEWUCTBHE
paZMOaKTUBHBIX W3JIyY€HUH Ha OpraHM3M uejoBeKa), IpH 3TOM IEPEBOAMTH
MPAKTUYECKYI0 3aJadyy B Yy4eOHYI0, BBIIEIATH CYIIECTBEHHbIE CBOMCTBAa (IPU3HAKM)
(bU3NYECKUX SIBICHUI;

OIMCHIBATh M3YyYCHHbIE CBOMCTBA TeN U (pu3Mueckue sBICHUS, UCHOJB3Yys (pusnueckue
BEJIMYMHBI (CPElHSAS M MTHOBEHHAas CKOPOCTb Tela NPH HEPAaBHOMEPHOM JBIKEHHH,
YCKOpEeHHue, epeMelieHne, MyTh, YIriIoBas CKOPOCTh, CHUJIa TPEHUS, CHJIa YIPYTOCTH, CUJIa
TSXKECTH, YCKOpPEHHE CBOOOJHOTO MaJCHMs, BEC Teja, UMIYJbC Teja, WUMITYJbC CHIIbI,
MeXaHudeckas paboTa M MOUIHOCTb, NMOTEHIMAJbHAs HSHEPrus Tena, MOAHATOrO Haj
MIOBEPXHOCTBIO 3€MJIM, IIOTEHLMAIbHAs DSHEPrus C)KAaTOM MPYKUHBI, KUHETHUYECKas
SHEprus, NOJHAs MEXaHW4YeCKasi SHEPrus, NepUoJ] M 4acToTa KojieOaHW, JUIMHA BOJIHBI,
IPOMKOCTbH 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, NOKA3aTeNb MPEIOMIICHHSI CPEebl), IpU
ONMCaHUM TPABWIBHO TPAKTOBaTh (PU3MUYECKUII CMBICT HCIOJIb3YEMBIX BEIHYHUH,
0003HaYeHUs WU EIUHHUIBI (PU3MYECKHX BEIMYHH, HAXOAUTH (OPMYJBI, CBS3BIBAIOLINE
NaHHYI0 (PU3UYECKYI0 BEIMYMHY C JAPYTUMHU BEIHMUYMHAMH, CTPOUTH IpaQUKU U3YUYEHHBIX
3aBUCUMOCTEH (PU3NYECKIX BETUUNH;
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XapaKTepu30BaTh CBOWCTBA Tell, (pU3MUECKUE SIBJICHUS M TPOIECCHI, UCIOIB3YS 3aKOH
COXPAaHEHMs SHEPrMM, 3aKOH BCEMHUPHOIO TSATOTEHUS, MNPUHIMII CYNEPIO3ULUH CHJI,
IIPUHLMIT OTHOCUTENbHOCTU ["anmuines, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMsI MMIIYJIbCA,
3aKOHBI OTPAXKEHUSI U IIPEJIOMIIEHUS CBETA, 3aKOHBI COXPAHEHHUs 3apsiIOBOTO U MacCOBOIO
qucel IPU SJIEPHBIX PEaKklMsX, IPU 3TOM JlaBaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHA U
3aIlMCBIBAaTh €T0 MAaTEMAaTUYECKOE BBIPAXKECHUE;

OOBSICHATH (PU3NYECKHE MTPOLIECCHI U CBOMCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE CUTYaIUH
IIPAKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATH IPUYMHHO--CIEICTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHHE W3 2—3 JIOTUYECKUX LIaroB ¢ OMOpPOil Ha 2—3 M3yuyeHHBIX CBOICTBA
(bU3NIECKUX SIBICHUH, PU3NIECKUX 3aKOHOB UJITM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3ajaud (ONUPAIOIIMECS Ha CUCTEMY U3 2—3 ypaBHEHUI), UCIONb3Ys
3aKOHBI U (POPMYIIBI, CBA3BIBAIONINE (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHAIN3a YCIOBUS
3aJjaud 3allUChIBaTh KPAaTKOE YCIOBUE, BBIABIATh HEJOCTAIOIIME WM H30BITOYHBIC
JlaHHbIe, BBIOMpATh 3aKOHBI U (OPMYIbI, HEOOXOAMMBIE JUIS pELIeHUs, MPOBOAUTH
pacuéThl U OLIEHUBATh PEAIMCTUYHOCTD MMOTYYEHHOTI'O 3HaYCHUS (PU3NYECKON BETUYNHBI;
pacrio3HaBaTh MPOOJIeMbl, KOTOPbIE MOYXHO PELIMTh IPU HOMOLIY (PU3MUECKUX METOIOB,
UCIOJIb3YSl ONMCAaHUE HCCIENOBaHUS, BbBLACIATH MPOBEPSIEMOE  IPEANOIOKEHHE,
OLICHMBATh IPaBWJIBHOCTh MOpsAKa MPOBEACHUS MCCIEAOBaHUSA, JeNaTh BBIBOJBI,
MHTEPIPETUPOBATH PE3Y/IbTaThl HAOIIOEHUI U OIBITOB,;

MIPOBOJIUTH OTIBITHI IO HAOIOCHUIO (PU3UUECKUX SBICHUH W (PU3HMUECKUX CBOHCTB TEI
(u3ydeHue BTOporo 3akoHa HBIOTOHA, 3aKOHa COXpaHEHHs SHEPrHH, 3aBUCUMOCTh
nepuosia KoueOaHui MpYyKUHHOTO MasgTHUKA OT MAacChl Tpy3a M KECTKOCTH MPYXHHBI U
HE3aBHCUMOCTh OT aMIUIMTY/Abl MajbIX KOJEOAHUH, MPSAMOJIMHEHHOE pPacIpOCTpPaHEHUE
CBeTa, pa3joXeHue 0enoro cBera B CHEKTpP, U3yUYeHHE CBOMCTB M300pakeHUs B IJIOCKOM
3epKajie U CBOMCTB M300pakeHUs MpeaMeTra B coOuparoliedl JHMH3e, HaOoJeHHe
CIUIOIIHBIX U JIMHEMUYaThIX CHEKTPOB M3JIyUEHUS): CAMOCTOSITEIbHO COOMPATh YCTaHOBKY
13 U30BITOYHOrO Habopa 00OPYIOBAaHMS, ONUCHIBATH XOJ OMNbITA U €ro pPe3yJbTaThl,
(bopMyIMpOBaTH BBIBOABI;

MPOBOAUTh MPU HEOOXOAMMOCTH CEPUI0 NPSIMBIX H3MEPEHHH, OIpeneiss cpeaHee
3HaYeHHEe u3MepseMol BeNWYMHBI ((POKYCHOE pacCTOsHUE COoOMparoliel JIMH3bI),
000CHOBBIBaTh BBIOOP crioco0a u3MepeHus (M3MepUTeNLHOro Npudopa);

MIPOBOJIUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3UUECKUX BEJIHMYMH C HCIOJIb30BAHUEM
NPSIMBIX U3MEPEHUH (3aBUCHUMOCTb ITyTH OT BPEMEHHU MPH PAaBHOYCKOPEHHOM JIBHKEHUU
0e3 HayaIbHOW CKOPOCTH, MEPHOJa KOJICOAHM MAaTeMaTHYECKOTO MAasTHHKA OT JIJTUHBI
HUTH, 3aBUCUMOCTH yIJIa OTPaXEHHUsSI CBETa OT YIJla MaJCHUS U yria MpeIoMJIEHHs OT
yrila TNajeHus): IUIaHUPOBATh HCCIENIOBaHME, CAaMOCTOSITENbHO COOMpPATh YCTaHOBKY,
(buKcUpoBaTh PpPe3ynbTaThl MOJYYEHHOW 3aBUCHUMOCTH (DU3MYECKMX BEJIMYMH B BHJIE
Tabnui u rpaduKoB, JAeTaTh BHIBOABI IO Pe3yJIbTaTaM UCCIIeI0BaHUS;

MIPOBOJIUTh KOCBEHHBbIE M3MEpeHHs] (PU3MUYECKUX BeNIWYMH (CpeiHsAs CKOpPOCTh U
YCKOpEHHUE Teja MpPH PaBHOYCKOPEHHOM JIBU)KEHUH, YCKOpEHHE CBOOOJHOIO MaJleHus,
KECTKOCTh MPYXKHUHBI, KOI(POUIUEHT TPEHUS CKOJIbKEHUs, MeXaHudeckas pabora u
MOIITHOCTh, YacTOTa M MEPUO/ KoJeOaHUH MAaTeMaTHYeCKOro M MPYXKMHHOTO MasiTHUKOB,
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OINITHYECKAasl CHJIa COOMpAIOIIEH JIMH3bI, PaJNOAKTUBHBIN (DOH): TUIAHUPOBATh U3MEPEHUS,
coOMpaTh OIKCICPHUMEHTAIBHYI) YCTAaHOBKY U  BBIIOJHATh HW3MEPCHHUsS, CIEAYs
NPEJIOKEHHON HMHCTPYKLMH, BBIYKCISATH 3HAUCHHE BEIUYUHBI M aHAJIM3HPOBAThH
MOJTy4EHHBIE PE3YNIBTAThI C YUETOM 33aJJaHHOU ITOTPEIIHOCTH U3MEPEHHIA;

coOmogaTh MpaBUia TEXHUKM Oe3omacHOCTH Tpu  pabore ¢ TabopaTOPHBIM
o0opyI0oBaHUEM;

pa3nuyaTh OCHOBHBIC MPU3HAKK M3YYCHHBIX (DU3MUCCKUX MOAEJIEH: MaTepHuanbHas TOUKa,
a0COIOTHO TBEP/OE TEJIO, TOUCUHBIH MCTOYHUK CBETA, JIyd, TOHKAs JINH3A, TUIAaHETapHAas
MO/IENIb aTOMa, HYKJIOHHAsI MOJIeNTb aTOMHOTO s1JIpa;

XapaKTEepU30BaTh NMPUHIMIIEI ACHCTBUS M3YYEHHBIX MPHUOOPOB U TEXHUUECKHX YCTPOMCTB
C OTOPOii HA MX ONKCaHH (B TOM YHCJIE: CIIMIOMETP, TaTYUKH MOJ0KEHHSI, PACCTOSIHUS
YCKOpEHHsI, pakeTa, 3XO0JOT, OYKH, MepucKom, (oroanmnapar, ONTHYSCKUE CBETOBOIbI,
CIIEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HCHONB3yS 3HAHUS O CBOWCTBAax
(bu3MUeCKHX SBICHUI U HE0OX0AUMBIE (HPU3NUECKIE 3aKOHOMEPHOCTH;

UCIIOJIB30BATh CXEMbl W CXEMAaTHYHbIC PHCYHKH HM3YyYEHHBIX TEXHHYECKUX YCTPOWCTB,
U3MEPUTEIBHBIX NPHOOPOB M TEXHOJOTMYECKUX MPOLECCOB INPH PEIICHUH Y4eOHO--
NPaKTHYECKUX 3a]ia4, ONTUYCCKUE CXEMBbI ISl MOCTPOCHHS H300paKECHHH B IIOCKOM
3epKaie ¥ coOMparomeit TMH3e;

NPUBOJIUTH TNPHUMEPbl  (HAXOIUTh HMHMDOPMALMIO O MpUMepax) MPaAKTHYECKOTO
UCIIOJIb30BaHUS (U3MUCCKUX 3HAHWH B TIOBCEAHEBHOM KHM3HM Uil OOecriedeHHs
0€30MmacHOCTH TpW OOpamIeHuH ¢ TpUOOpaMH W TEXHUYECKHUMH YCTPOWCTBaMH,
COXpaHEHHS 37I0POBbSI M COOJIIOJICHUSI HOPM DKOJIOTHUECKOTO TIOBEJCHUS B OKPY KAIOIIEH
cpene;

OCYIIECTBIIATH TOUCK WH(popMmanuu ¢usuueckoro coaepxkanus B MHTepHere,
CaMOCTOSATENILHO (DOPMYJIUpPYsI TIOMCKOBBI 3alpoC, HAaXOAUTh IYTH OIpPEICICHHSI
JIOCTOBEPHOCTH TIONYYEHHOH WHQPOPMAlMM Ha OCHOBE WMEIONIMXCS 3HAHUH U
JOTIOTHUTEIBHBIX HCTOYHUKOB;

UCIIOJIb30BAaTh NPU BBHITOJHEHUH YYEOHBIX 3aaHUil HAayYHO--TIOMYJSPHYIO JIUTEPaTypy
(bU3MUECKOTO COepKaHMs, CIIPaBOYHBIE MaTepHalbl, pecypchl cetu VHTepHeT, BlaieTh
npuéMaMu  KOHCIIEKTUPOBAHUS TEKCTa, mpeoOpa3oBaHus HHOOpMALUU W3  OJHOU
3HAKOBOM CUCTEMBI B JIPYTYIO;

co3aaBaThb COOCTBEHHBIE ITHCEMEHHBIE U YCTHBIC COO6I].[CHI/I$I Ha OCHOBC I/IHCbOpMaI_[I/II/I nus3

HCCKOJBKHUX UCTOYHUKOB (pI/ISI/IquKOF 0 COACPIKAHUA, HYGHI/I‘-IHO MMPEACTABJIATH PC3YJIbTATHI
HpOCKTHOI\/'I NI HCCHG}IOB&TGHBCKOﬁ ACATCIIBHOCTH, ITPU 3TOM I'paMOTHO HCITIO0JIB30BATh

H3y‘leHHBIfI MOHSITUMHBIN arrapar u3ydacMoro pasacia (1)I/ISI/IKI/I " COMMPOBOKAATH BBICTYIIJICHUC

Mpe3eHTaluen ¢ yuéToM 0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB.
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3. COAEP/)KAHUE YYEBHOI'O IIPEIMETA
7 KJIACC

Pa3neu 1. ®usuka u e€ posib B NIO3HAHMHN OKPY:KAK0IIEro Mupa.

®usuka — Hayka o mpupojae. SBineHus npuponpl. PuUMUEcKUe SBICHUS: MEXAHUYECKUE,
TEIIOBBIE, SJIEKTPUYECKNE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

Ousnueckue BenUUMHBL M3Mepenue ¢u3ndeckux BeNUYMH. DH3HUECKHE MPUOOPHI.
ITorpemnocTs n3MepeHuid. MexayHapoaHas CUCTEMA €AMHULL.

Kak ¢uszmka u gpyrue ecTecTBEHHbIE HAyKH H3Yy4arOT MpHpoay. EcTecTBeHHO-HAy4HBIN
METOJl TIO3HaHMs: HAOMIOJEHHe, TIOCTAaHOBKAa HAYYHOIO BOMNPOCA, BBIABMKCHHE THIIOTE3,
SKCIIEPUMEHT TI0 TTPOBEPKE THUINOTE3, 00BSICHEHNE HAOMI0AaeMoro siBiieHus. Onucanne Gu3nIecKux
SIBJICHUH C IIOMOLIBIO MOJECIICH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, 3JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE SIBIICHMUS.

2. @usuyeckue npuOOpsl U MpolLeAypa NPSMbIX HW3MEPEHUN aHAJIOTOBBIM M LHU(PPOBBIM

puOOpOM.

Jlabopamopuuvie pabomot u onvimel.

Omnpenenenue 1EHbI JeNIeHUs KAl K3MEPUTEIHLHOTO MPUOopa.
N3mepenue paccTossHUMN.
N3mepenne o0bEMa )KUAKOCTH U TBEPIOTO TeA.
Omnpenenenne pasmMepoB MaJIbIX TEIl.
N3mepenne temmepaTypbl NOpU TOMOIIM >KHJIKOCTHOIO TEPMOMETpa M JaT4YMKa
TEMIIEPATYPHI.
6. IlpoBeneHue wuccieqoBaHUS IO TNPOBEPKE THUIIOTE3bl: JAIBHOCTh TMOJETA LIApUKa,
MYIIEHHOTO TOPU30HTAIIBHO, TeM 0O0JIbIIIe, YeM OOJBIIIE BHICOTA MTyCKa.

Pasnen 2. IlepBoHayaibHbIe CBeACHHS 0 CTPOCHUH BelleCTBA.

CrpoeHue BelecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. ONBIThI, JOKa3bIBAIOLINE TUCKPETHOE
CTpOCHHE BEIECTBA.

JIBrxenue wyactui] BeniecTBa. CBs3b CKOPOCTH JABMKEHUS YacTHI[ C TEMIIEpaTypou.
BbpoyHoBckoe maBmkenue, aup¢ysus. BsaumoneiicTBue uacTHIl BeIIECTBAa: NPUTSIKEHUE U
OTTaJKUBaHUE.

ArperatHple  COCTOSIHHS ~ BEIIECTBA: CTPOEHHE Tra30B, IKUAKOCTEH U TBEPHABIX
(KpucTaliuueckux) Ted. B3auMocBsI3b MEXJy CBOWCTBAMHM BEUIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OCcOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. HabGmrogenue OpOyHOBCKOTO JABUKEHUSI.

2. Hab6monenue nuddysun.

3. HabGmrogenue sBIEHHH, OOBSCHSIIONUXCA TPUTSHKEHUEM WM OTTATKUBAHUEM YaCTHI]

BElIEeCTBA.
Jlabopamopuusie pabomot u onvimel.
1. OueHka 1uaMeTpa aToMa METOJIOM PSIOB (C UCIIOIb30BaHUEM (poTorpaduii).

A S
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2. OnbIThI 110 HAOIIOAEHUIO TEIJIOBOTO PACIIUPEHHUS I'a30B.

3. OnbIThI IO OOHAPYKEHUIO ICHCTBHS CHUJI MOJICKYJISIPHOTO MPUTSKEHHSL.

Paznen 3. /IBukeHnne u B3auMo/ieiicTBe TeJl.

Mexanunueckoe BrxeHue. PaBHomepHoe u HepaBHOMepHoe JBHkeHHe. CkopocTs. Cpennss
CKOPOCTb IIPY HEPABHOMEPHOM JIBUKEHUH. Pacuér nmyTu U BpeMEHH JIBH>KECHHUS.

SBnenue wuHepuuu. 3aKOH HHepUuU. B3aumonelcTBHe Ten Kak MNpUYMHA H3MEHEHHS
CKOpOCTH JBMKeHUs Tesl. Macca kak Mepa uHepTHocTu Tena. IlnotHocTs BemiecTBa. CBA3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYJ B €IUHUIE 00bEMA BELIECTBA.

Cuna kak xapakTepucTuKa B3auMojiericTBua Teil. Cuia ynpyroctu u 3akoH ['yka. U3mepenue
CWJIBI C TIOMOILBIO IMHAMOMETpA. SIBJIEHUE TATOTEHUS U cuiia TsokecTd. Cuila TSKECTH Ha JAPYTrux
wiaHerax. Bec Tema. Heecomocth. CroxeHHE CHJI, HalpaBIECHHBIX 10 OJHON MPSIMOM.
PaBHozelicTByromas cui. Cuna tpeHus. TpeHune CKOJIbXKEHUsl U TpeHUe NoKos. TpeHue B npupoje

U TEXHUKE.
Jemoncmpayuu.
1. HabmroneHne MeXaHUYECKOTO JBUKCHHS TENA.
2. H3mepeHue CKOPOCTH MPSIMOJIUHEHHOTO IBUKEHUSI.
3. HaOGnronenue siBleHUs HHEPLIUU.
4. HaOmoneHne n3MEHEHHsI CKOPOCTH TIPH B3aMMOJICHCTBUH TEII.
5. CpaBHeHHE MaccC 10 B3aUMOJCHCTBUIO TEIl.
6. CroxeHue cujl, HallPaBJICHHBIX MO OAHON IPSIMOM.

Jlabopamopuwvie pabomol u onvimol.

1. Ompenenenne CKOPOCTH PABHOMEPHOTO JBIDKEHHUS (IMIapuKa B IKUIKOCTH, MOJIEIH
AIEKTPUUYECKOTO aBTOMOOWIIS U TaK JIajiee).

2. OrmpeneneHue cpenHeil CKOPOCTH CKOJNBXEHHMs Opycka WM IIapuka IO HaKIOHHOH
IUIOCKOCTH.

3. Ormpenenenue MIOTHOCTH TBEPIOTO TeEA.

4. OnbIThl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh pacTsbkeHus (nedopmannu) HpyKUHBI OT
MIPUIIOKEHHOMN CHITBI.

5. OmnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIBI TPEHMS CKOJBXKEHHS OT Beca Tesla U
XapakTepa COIpPHUKacaroINXCsl TOBEPXHOCTEH.

Paspnen 4. laBiieHue TBEPABIX TeJl, dKUAKOCTEH M Ira30B.

Hapnenue. CiocoObl YMEHbIICHHUSI U yBEJIMUEHHs AaBieHus. J[aBneHue rasa. 3aBUCUMOCTD
JaBJIeHUA ra3a oT o0bEMa, Temmeparypsl. [lepenada naBneHus TBEPABIMH TEJIaMH, KUAKOCTIMU U
razamu. 3akoH [lackans. [lHeBMaTHuYeckuWe MAaIIMHBL. 3aBUCHMOCTH JABICHHS JKUIKOCTH OT
rryounsl. ['uapocraTudyeckuii nmapagokc. CooOmiarontuecs: cocyanl. ['uapaBinueckiue MEXaHu3MBbI.

Atmocdepa 3emnn U atmochepHoe HaBieHue. IIpUdMHBI CyIIeCTBOBAaHHS BO3/YIIHOM
obonouku 3emau. Ombir Toppuuennu. M3mepenue arMmocepHOro ngaBieHUs. 3aBUCHUMOCTD
aTMOC(EepHOTO JaBJIICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [IpuOops! it n3mMepeHus atMoc(hepHOTO
JTaBJICHHUS.

JleiicTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Teno. BeITamkuBaromas (apXuMenaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bozgyxomnnasanue.

Jemoncmpayuu.

1. 3aBUCHUMOCTb J1aBJI€HUS ra3a OT TEMIIEPATypBhl.
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[lepenaua naBieHUs KUJIKOCTHIO U Ta30M.

Coo0mmaromuecst CoCcyabl.

I'mppasinueckuii npecc.

[IposiBneHue aecTBUS aTMOCHEPHOTO JTABJICHHS.

3aBHCHMOCTD BBITAIKUBAIOIICH CHUIIBI OT 00bEMa MOTPYKEHHOM YacCTH TeJla M IJIOTHOCTH
JKHJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CUJIbI BECY BHITCCHEHHOM XKUJIKOCTH.

VYcnoBue miaBaHus TEN: MJIABAaHUE WJIU MTOTPYKEHHUE TE B 3aBUCUMOCTH OT COOTHOILICHUS
IUIOTHOCTEH TeJla M JKUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1.

HccnenoBanue 3aBUCMMOCTH Beca Teja B BOAE OT 00bEMa MOTPYXKEHHOW B >KUIKOCTD
YacTH TeJa.

OnpeneneHue BBITAJKUBAIOLIEH CHJIbL, JCHCTBYIOLIEH Ha TEJIO, MOrPYKEHHOE B
YKUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIICH CUJIbI, ICUCTBYIOIIECH HA TEIO B KUIKOCTH,
OT MaccChl Tela.

OnbIThl, 1EMOHCTPUPYIOIINE 3aBHCHUMOCTb BBITAIKMBAIOIICH CHIIbIL, JEUCTBYIOIIECH Ha
TEJO0 B KHMJKOCTH, OT 00bEMaA MOTPYKEHHOW B KHUAKOCTh YacTU Tejlda U OT IUIOTHOCTH
KUJIKOCTH.

KoHctpynpoBanue apeomerpa WM KOHCTPYMPOBAHUE JIOAKA U OIpeAeleHne €€
IpPy30II0ABbEMHOCTH.

Pa3nea 5. PaGora n MoHOCTH. JHEprus.

Mexannueckasi pabota. MoOLIHOCTb.

[IpocTeie MexaHU3MBI: pbluar, OJ0K, HAKJIOHHAS TUIOCKOCTh. [IpaBuiio paBHOBecHs phluara.
[IpumeneHue mpaBuiia paBHOBECHS pblyara K 0510Ky. «3onoTtoe mpasmiio» Mexanuku. KITJ[ mpocthix
MexaHu3MoB. [IpocTbie MeXaHU3MBbI B OBITY M TEXHHKE.

Mexannueckas sHeprus. Kunernueckas v nmoTeHiuanbHas sHeprud. [IpeBpaiienue ogHoro
BHJIa MEXaHUYECKOW YHEPTUH B IPYrol. 3aKOH COXPAHEHUsI SHEPTUU B MEXAHUKE.

JHemoncmpayuu.

1.

[IpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomol u onsimol.

1. Ompenenenue paboOTBl CHIIBI TPEHUS MPU PABHOMEPHOM JBM)KEHHUH Tela I10
TOPU30HTAIILHON MOBEPXHOCTH.
2. MHccnepoBaHue ycaoBUN paBHOBECHUS pblUyara.
3. HMsmepenue KIIJl HaKJIOHHOW MJTOCKOCTH.
4. HW3ydeHue 3aKOHA COXPAHEHUS MEXAHUYECKOUW SHEPTUU.
8 KVIACC

Paznen 6. TemioBbie ABJICHHUS.
OCHOBHBIE MOJIOKEHUSI MOJIEKYIISIPHO--KMHETHUYECKOM TEOpUHM CTpOEeHus BellecTBa. Macca u

pa3Mepsl

aTOMOB )51 MOJICKYIIL. OHLITBI, MMOATBCPIKAAOIIUC OCHOBHBEIC TTOJIOXKCHUA

MOJIEKYJISIPHO-KUHETHUECKOU TEOPHH.
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Mopnenu TBEPAOro, KUAKOTO U ra3000pa3HOro COCTOSHUN BemlecTBa. Kpucramnuueckue u
amop¢ubie Tena. OObsICHEHHUE CBOMCTB Ta30B, KUIKOCTEH M TBEPIBIX TEJI HA OCHOBE TMOJIOKECHUMN
MOJICKYJIIPHO--KUHETUYECKOH Teopur. (CMayumBaHWE€ W KaNWUISIPHBIE SIBJICHUA. TeIJIOBOE
pacUIMpEeHHEe U CKaTHUe.

Temneparypa. CBs3p TeMmeparypsl €O CKOpPOCTBIO TEIIOBOTO JBUKEHUS YaCTHILL.
Buytpennsis sueprusi. CriocoObl U3MEHEHHSI BHYTPEHHEW SHEPTUM: TEIUIONepeiaya U COBEPIICHHE
paboTel. Busl Teruionepeavn: TerionpoBOIHOCT, KOHBEKITUS, H3TYUICHHUE.

KonnuecTtBo TemioThl. YenbHas TeIIOEMKOCTh BEIIECTBA. TeIIOOOMEH U TEIIOBOE
paBHOBecHe. YpaBHeHHE TemioBoro Oananca. [lnmaBieHwe M OTBepAEBaHHME KPHUCTANIMYECKUX
BEIIECTB. YAenbHAs TeIioTa IUaBieHus. llapooOpa3oBanme u KoHACHcanus. VcmapeHwue.
Kunenue. VYnenpnas Tteruiota mnapooOpa3oBaHus. 3aBUCHUMOCTb TEMIIEpPaTyphl KHUIIEHUS OT
aTMoc(epHOro JaBICHHUS.

BnaxxnocTs Bo3ayXa.

OHeprus ToIMBa. Y ieJbHasl TEIJI0Ta CrOPAHHUSL.

[Ipunuunsl pabotsl  TemnoBbix aurarene KIIJ| TemoBoro asurartens. TeruioBble
JIBUTATENH U 3aIUTa OKPYKAOLIEH Cpelibl.

3aKOH COXpaHEHUs U IPEBPAILECHUS SHEPTUU B TEIUIOBBIX IIPOLIECCAX.

Jlemoncmpayuu.

HaGrotenne 6poyHOBCKOTO JIBHYKEHUSI.

Ha6monenue nuddysum.

Habmtoienue sSBiaeH cMauMBaHUsI U KaMWUTSIPHBIX SBJICHHM.

Habitoienue TemnoBoro pacimvpeHust Ted.

N3menenne naBieHus ra3a mpu K3MEHEHUH 00bEMa M HArpEBaHUM WITH OXJIAXKICHHH.
[IpaBuna n3amMepeHus TeMIepaTypsl.

Buasl Tenionepenayun.

i U .

OxJax1eHne Ipy COBEPUIEHUH PabOThI.

9. HarpeBanue npu coBepiieHnr padOThl BHEIIHUMHU CHUIIAMHU.

10. CpaBHEHME TEMIOEMKOCTEN Pa3INYHbBIX BELIECTB.

11. Habmronenne KuneHwus..

12. HaOnroieHe mocToSHCTBA TEMIIEPATyphl MPH IJIABJICHHUH.

13. Monenan TemIoOBEIX ABUTATEIIEH.

Jlabopamopmuvie pabomul u onvimol.

OnbITH IO OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYJISIPHOTO MTPUTSKESHHUS.

OnpITHI 1O BRIPAIIMBAHUIO KPUCTAIIOB IOBAPEHHOW COJIM WIIM caxapa.

OnbIThI 10 HAOTIOEHUIO TETJIOBOTO PACIIMPEHHSI Ta30B, )KUKOCTEH U TBEPABIX TEl.
Onpenenenue 1aBiIeHNs BO3AyXa B OasIOHE MINPHIIA.

OmnbITH, JIEMOHCTPUPYIOIIME 3aBUCUMOCTH JIABJIEHUS BO3AyXa OT e€ro ooObémMa Hu
HarpeBaHus WIH OXJIaXJICHUS.

ARSI S e

6. IlpoBepka THMNOTE3bl JMHEWHOW 3aBUCHMOCTH JUIMHBI CTOJIOMKA IKUJAKOCTH B
TEPMOMETPHUECKOI TpyOKe OT TeMIlepaTyphl.

7. Habmromenuwe W3MEHEHHs BHYTPEHHEH HDHEPrHH Tela B pe3yibTare Teruionepeaadd u
paboThI BHEITHUX CHIL.

8. HccrnenoBanue sBICHHS TEIUIOOOMEHA MPU CMEITMBAHUH XOJIOHOM M TOPsSTUYei BOJIBI.
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9. OrmpeneneHne KOJIMYECTBA TEIIOTHI, MOJYYEHHOTO BOJAOW IPH TEIJIOOOMEHE ¢ HArpeThIM
METaJUTMYECKUM IIUIHHAPOM.

10. Onpenenenue yaenbHON TEMIOEMKOCTH BELIECTBA.

11. MccnenoBanue npoiecca UCapeHusl.

12. OnpenesieHne OTHOCUTEIBLHON BIIAXKHOCTH BO3/1yXa.

13. Onpenenenue yaenbHON TEIUIOTHI IUIABJIEHUS JIbJA.

Pazjnen 7. DaekTpuyeckne  MATHUTHBIE SIBJICHUS.

DnekTpusanusa Ten. JIBa poaa 3JIeKTpUUECKUX 3apsaaoB. B3aumoselcTBue 3apsKEHHBIX TEIl.
3akon Kynona (3aBUCHMMOCTH CHJIBI B3aMMOJICHCTBHUS 3apSOKCHHBIX TENI OT BEIWYUHBI 3apsiIOB H
PACCTOSIHUSL MEXAY TeJIaMu).

Onektpuyeckoe mosie. Hampsxk€HHOCTH 3iekTpuyeckoro mnois. [lpuHnmn cynepno3unuu
ANEKTPUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsjioB. DJIeMEHTApHbBIN dJeKTpudeckuil 3apsia. CTpoeHue atoma.
[IpoBOIHMKYN U AUDIIEKTPUKHU. 3aKOH COXPAHECHHUS DIIEKTPUUECKOTO 3apsiia.

DNEeKTPUYECKU TOK. YCJIOBHS CYIIECTBOBAaHUS DJIEKTPUUECKOrOo Toka. McTouHMKH
MMOCTOSIHHOTO TOKa. JIeHCTBHSI 3JEKTPUYECKOro TOKa (TEIUIOBOE, XHMHYECKOE, MAarHHUTHOE).
DJIEKTPUUYECKUHN TOK B )KMJIKOCTAX U razax.

Onextpuueckas uenb. Cuna TOKa. OlekTpuueckoe HanpsbkeHue. ComnpoTHBIEHHE
MPOBOJIHUKA. YJIETbHOE COMPOTHUBJICHHE BemiecTBa. 3akoH Owma s ydacTKa  IICTH.
[TocnenoBarenbHOE U apajlIeIbHOE COCIMHEHUE MMPOBOIHUKOB.

PaGota u MourHOCTh 3nekTpudeckoro Toka. 3akoH J[xoymns—JleHma. DnekTpudeckue Henu u
MOTpeOUTENH IEKTPUUECKON dHeprun B ObITy. KOopoTKoe 3aMbIkaHue.

IlocTtossHEBIE MarHUThH. B3auMoAeHCTBHE ITOCTOSHHBIX MArHUTOB. MarHmTHOE IIOJIE.
MarnuTtHOoe nojie 3eMJId U €ro 3Ha4eHHe NS KU3HU Ha 3emue. OnbIT Dpcrena. MarouTHoe mnosie
3IEKTPUYECKOTO ToKa. [I[puMeHeHne 3J1eKTpOMarHuToB B TeXHUKE. JleiicTBUE MarHUTHOTO TOJISI Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIb MOCTOSTHHOTO TOKa. Vcrionbp30BaHue SJEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Onertet @apanes. SBiaeHue  snekTpoMarHuTHOM — mHaykuumu. IlpaBuno  Jlenna.
Onektporenepatop. CmocoObl TMONyYEeHUS OJIEKTPUUECKON dHEPruH. DIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTHUH.

Hemoncmpayuu.

DnekTpu3anus Teul.

JIBa pojia JIEKTPUUECKUX 3apsA0B M B3aUMOJEHCTBUE 3apSKEHHBIX TEll.
Y CTpOUCTBO U IEHCTBHE 3IEKTPOCKONA.
DneKTpocTaTU4eCcKas NHIYKIHUS.

3aKOH COXpaHEHUs IIEKTPUUECKUX 3apsI0B.
[IpoBOAHMKYU U AUDIIEKTPUKHU.

MopenupoBaHre CUIIOBBIX JIMHHUH 3JIEKTPUYECKOTO OIS,
W cTOUYHUKH TOCTOSSHHOT'O TOKA.

9. JlecTBUs 3IEKTPUUYECKOTO TOKA.

10. DneKTpUYECKHil TOK B )KUJIKOCTH.

11. I'a30BbIit pa3psia.

XN h W=

12. I3MepeHue cuiibl TOKa aMIIEpMETPOM.



13.
14.
15.
16.
17.
18.
19.
20.

21
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N3MepeHune 3J1eKTpUYECKOro Halps>KeHUST BOJIBTMETPOM.

Peocrar u marasuH COnpOTUBIICHUN.

BzaumogeiicTBHE TOCTOSHHBIX MarHUTOB.

MoaenupoBaHre€ HEBO3MOKHOCTH Pa3JIeJICHUs TOJIFOCOB MarHUTa.
MoaenupoBaHre€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
OmnsIT Opcrena.

MarnuTtHoe noJjie Toka. IIeKTPOMarHur.

JlelicTBME€ MarHUTHOTO TOJISl HA IPOBOJHUK C TOKOM.

. DIEKTpOoABUTaTEIb IIOCTOSIHHOTO TOKA.
22.
23.
24.
25.

HccnenoBanue sSBiIeHUs 3J1€KTPOMArHUTHOM MHIYKIUU.

OnsiTel @apajes.

3aBHCHMOCTb HAlpPaBJICHUS UHIYKIIUOHHOIO TOKA OT YCJIIOBUM €r0 BOSHUKHOBEHHUS.
OneKTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomsl u onsimol.

SNk W =

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OmnbITH IO HAOTIOAEHUIO SJCKTPU3AIUH TEJI MHAYKIIUEH U TIPH CONPUKOCHOBEHHH.
HccnenoBanue necTBUS AIEKTPUUECKOTO MOJI HA TPOBOJIHUKHU U AUDJICKTPUKHU.

COopka u mpoBepKa padOoThI IEKTPHUUECKOH IIETH MOCTOSHHOTO TOKA.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HalPsHKEHUS.

UccnegoBanue 3aBUCUMOCTH CHJIBI TOKA, WAYILIETO YEPE3 PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTOpa U HAPSKEHKS Ha pEe3UCTOpE.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUECKOTO COIPOTUBIICHUS IPOBOIHUKA
OT €r0 JUIMHBI, IUIOIIAIN TOIIEPEYHOTO CEYEHUS U MaTepHaa.

IIpoBepka mpaBuila CIIO)KEHUs HANPSDKEHUM MPU MOCIEN0BAaTEIBHOM COEIMHEHUU JBYX
PE3UCTOPOB.

[IpoBepka nmpaBuia Ais CHUIIBI TOKA ITPU NAPAIIETBHOM COSUHEHUN PE3UCTOPOB.
Omnpenenenre pabOTHI IEKTPUUECKOT0 TOKA, UIYILIETO YEpPe3 PE3UCTOP.

Onpenenenre MOIHOCTH IEKTPUYECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.
HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYLIETO YEPE3 JIAMIIOUKY, OT HANpPSHKEHUS Ha
HEH.

Onpenenenne KIIJ] narpesarens.

HccnenoBanne MarHUTHOTO B3aMMOJEMCTBHS IIOCTOSIHHBIX MAarHUTOB.

V3yuyeHne MarHMTHOTO TIOJII TOCTOSIHHBIX MAarHUTOB TMpU HUX OOBEAMHEHUH H
pa3/ieIeHUN.

HccnenoBanue neicTBUs 3IEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OneIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTbh CHJIbI B3aMMOJEHCTBHS KaTYUIKU C TOKOM H
Mar"uTa oT CUJIbl TOKAa U HAaIIPABJIEHUS TOKA B KaTYyIIIKE.

N3yuenne neicTBrAsS MATHATHOTO IOJISI HA IPOBOJAHUK C TOKOM.

KoncTpynpoBanue 1 usyueHue paboThl AIEKTPOABUTATENS.

N3mepenue KIIJ[ anexTpoaBUrarenbHOi yCTaHOBKH.

OneITBl 1O WCCIEAOBAHUIO SIBICHMSI DJIEKTPOMAarHUTHOM WHIYKIMM: MCCIEA0BAaHUE
W3MEHEHUI 3HaYEeHMsI U HAIIPABJIEHUSI MHAYKLIHOHHOTO TOKA.
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9 KJIACC

Pa3nea 8. Mexannueckue siBJIeHUsI.

Mexannueckoe nBwxeHue. MarepuanbHas Touka. Cucrema oTcuéra. OTHOCUTEIBHOCTH
MEXaHWYECKOro  JBWKEHUsA. PaBHOMepHOe mpsMoOJuHENHHOe JBHXXeHHe. HepaBHOMepHOe
npsMOJuHEiHOe nBHKeHue. CpeaHsass M MIHOBEHHAs CKOpPOCTh Tela IPU HEPaBHOMEPHOM
JBU>KEHUH.

VYckopenue. PaBHOyCKOpeHHOE TpsSMOJIMHEHHOe aABuxkeHue. CBoOomHoe maneHue. OmbIThI
lanunes.

PaBHOMepHOE ABMKEHHE IO OKpYXHOCTH. llepmonm um yactora oOpamenus. JIuneliHas u
yrioBasi ckopocTu. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

IlepBbiii 3akoH HproTona. Bropoi 3akoH Hetotona. Tperuit 3axkoH HerotoHa. [IpuHiumn
CYNEPIIO3ULINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHHUS CKOJIbKEHHUSI, CHJIa TPEHHSI TTOKOS,
JPYTUE BUIBI TPEHUS.

Cuna TSHKECTHU W 3aKOH BCEMHPHOTO TATOTEHHS. YCKOpEHHE CBOOOJHOTO MAaJCHHUS.
JIBrxenue ranet Bokpyr Connua. Ilepas kocMuueckast ckopocts. HeBecCOMOCTh U eperpy3KH.

PaBHOBecue mMarepualibHON TOYKH. AOCOMIOTHO TBEPIOE Teno. PaBHOBecHe TBEPIOTO Tema ¢
3aKpEIUIEHHON OChIO BpaleHuss. MOMeHT cuiibl. LIeHTp TshKecTH.

Nmnynsc Tena. M3MeHenne umnyinbca. MMmynbc cuibl. 3aKOH COXpPAHEHHUsS HMMITYJIbCA.
PeakTuBHOE ABMXKEHUE.

Mexanuyeckas paboTra W MOIIHOCTh. PaboTa cun TspkecTw, ympyroct, TpeHus. CBs3b
sHepruu u padoThl. lloTeHnumanbHas sHeEprus Tena, MOIHATOrO HAJA IMOBEPXHOCTHIO 3EMIIU.
[ToTrenuumanpHas sHeprus cxarou npyxuHbl. Kuneruyeckas sHeprusi. Teopema 0 KMHETHYECKOM
SHEpPTruU. 3aKOH COXPAHEHUS MEXaHUYECKON IHEPIUH.

Jemoncmpayuu.

1. HaOmtoneHne MexaHMYECKOTo ABM)KEHUS TeJla OTHOCUTENIbHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHE TNyT€l W TPACKTOPUIl IBUKEHUS OJHOTO U TOTO K€ Tellda OTHOCUTEIBHO
Pa3HbIX TeJl OTCUETA.

N3mepenune ckopocTy U YCKOPEHHUS TPSMOJIMHENHOTO IBUKEHUSI.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUYKEHUSI.

HabmtoneHnue nBUXeHUs Tela 10 OKPYKHOCTH.

Habmroienne MexaHWYeCcKuX SIBICHUH, MPOUCXOAAIIUMX B cucTeMe oTcuéra «Temexkar»
pHu €€ paBHOMEPHOM U YCKOPEHHOM JABM)KEHUU OTHOCUTENbHO KabuHeTa (GU3HKH.
7. 3aBHCHMOCTb YCKOPEHHS Tella OT MacChl Tela U AEHCTBYIOLIEH Ha HETO CUIIBI.

8. HaOmroneHnue paBeHCTBA CHII IIPU B3aUMOJICHCTBUU TE.

9. H3meHeHue Beca Tena MPU YCKOPEHHOM JIBUYKEHUH.

10. Ilepenaua nMItynbca npy B3anMOJEHCTBUAN TEI.

11. IlpeoOpa3zoBaHus 3HEPIUH MIPU B3aUMOJICHCTBUU TEII.

12. CoxpaHeHue UMIyJibca Mpu HEYIPYTrOM B3aUMOICHCTBUU.

13. CoxpaHeHne UMITyJIbca PH a0COTIOTHO YIPYTrOM B3aUMO/ICHCTBHH.

14. HabmoieHne peakTUBHOTO JABHXKCHHSL.

A

15. CoxpaHeHre MEXaHMYECKOW SHEPTHH MPU CBOOOTHOM TaJCHUH.
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COXpaHCHI/Ie MEXaHUYeCKOM OHCPI'uU IIpyu ABUKCHUU TCJIA IO/ HeﬁCTBHCM IIPY>XUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

*®

10.

1.

KoHcTpynpoBanue Ttpakra i pasroHa M JajdbHEHMIIEro PaBHOMEPHOIO JBUIKECHMSI
LIAPUKA WU TEJIEKKH.

Omnpenenenue cpeaHel CKOPOCTH CKOJbXKEHHsS Opycka WM ABUKEHHS NIapuKa IO
HAaKJIOHHOM IUIOCKOCTH.

OmnpeneneHne yYCKOpPEHHMsl Tela IIPU PaBHOYCKOPEHHOM JBMKEHMM II0 HAKJIOHHOM
IIJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTU MYTH OT BPEMEHM INPU PABHOYCKOPEHHOM JBHKEHUH 0€3
Ha4aJIbHOW CKOPOCTH.

[TpoBepka TUMOTE3BI: €CIIM MPH PAaBHOYCKOPEHHOM JIBKCHHUU 0€3 HayallbHOW CKOPOCTH
IYTH OTHOCSITCS KAK PsJl HEYETHBIX YHMCEN, TO COOTBETCTBYIOLIUE MPOMEKYTKU BPEMEHU
OJINHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHMSI CKOJBXKEHHUS OT CHJIBI HOPMAaJIbHOTO
JTaBJICHUS.

Onpenenenue kodhhueHTa TPEHUS CKOIBKCHHSL.

Ornpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenre pabOThl CUIBI TPEHUS MPU PAaBHOMEPHOM JBHKEHMM Tejla IO
TOPU30HTAILHON IIOBEPXHOCTH.

Omnpenenenue pabOTHl CUJIBI YINPYroCTH NpU MNOIBEME TIpy3a C HCIOJIb30BAHUEM
HETOJBM)KHOTO U TIOABHKHOT'O OJIOKOB.

N3ydeHue 3aKkoHa COXpaHEHUs SHEPTHUH.

Pa3nesn 9. Mexannueckue Koj1e0aHUS M BOJIHBI.

KonebarenbHoe nBuxkeHne. OCHOBHbIE XapaKTEPUCTHKH KoJeOaHWH: Mepuoj, 4YacToTa,
amMIuIATyna. Marematnyeckuii W TOPYKHHHBIM MasTHMKM. [IpeBpamieHue »sHeprum Ipu
K0J1e0aTeIbHOM JABM)KEHUU.

3aryxaromue konebaHus. BolHyxkneHHble kosiebaHus. Pe3onanc. MexaHuueckue BOJHBI.
CpolicTBa MexaHM4eCKUX BOJIH. [Ipo1osibHBIE M NTOnEpeYHbIe BOJIHBL. [[I1MHA BOJIHBI U CKOPOCTH €€
pacrnpocTpaHeHusl. MexaHn4ecKHe BOJIHBI B TBEPIOM TeJ€, CEHCMUYECKHUE BOIHBI.

3Byk. [')poMKOCTb 3ByKa U BeIcOTa TOHA. OTpakeHue 3ByKa. IHQpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

1. Habmronenue konebaHuit Te Mo AEUCTBUEM CHIIBI TSXKECTH M CUIIBI YIIPYTOCTH.
2. Habmonenue konebaHuit rpy3a Ha HUTH U Ha MPY>KUHE.

3. HaOnronenue BEIHYKACHHBIX KOJIEOAHUN U pe30HaHca.

4. PacnpocTpaHeHue NpoJ0JIbHBIX U MOTEPEYHbIX BOJIH (HA MOJEIN).

5. HabmoneHue 3aBUCMOCTH BBICOTHI 3ByKa OT YacTOTHI.

6. AKyCTHYECKUH pPE30HAHC.

Jlabopamopuvie pabomsl u onvimol.

1.
2.
3.

Ompeznenenne 4acTOTHl ¥ IEPHO/Ia KOJICOaHMI MaTEMaTHIECKOTO MasTHHUKA.
Omnpenenenre 4acTOTHl U Mepro/ia KOJIeOaHUI MPYKUHHOTO MAasITHUKA.

HccnenoBanne 3aBUCUMOCTH TepHOAa KOJNEOAHWN MOABEIICEHHOTO K HUTH Tpy3a OT
JUTUHBI HATH.



23

4. WccnegoBaHue 3aBUCHMOCTH TepHoAa KOJeOaHUI MPYXKUHHOTO MasTHHUKA OT MAaccChl
rpysa.
5. TIpoBepka HE3aBUCHMMOCTH TepHOa KojlebaHuil rpy3a, MOABEIICHHOTO K HUTH, OT MacChl
rpy3a.
6. OmnbIThl, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh MEepHoJa KojJeOaHUl MPY>KUHHOTO MasTHUKA
OT Macchl Ipy3a U )KECTKOCTH MPY>KUHBI.
7. VI3amepeHue ycKopeHusi CBOOOTHOTO MaICHUS.
Pa3znes 10. DiieKTpOMArHMTHOE 1OJI€ U JIEKTPOMATHUTHbIE BOJIHbBI.
DIEeKTPOMarHuTHOE MoJje. JIEKTPOMarHuTHbIE BOIHBL. CBOMCTBA 3J€KTPOMArHUTHBIX BOJIH.
[Ikana 31eKTpOMarHUTHBIX BOJIH. VICII0/Ib30BaHNE JIEKTPOMArHUTHBIX BOJIH /Il COTOBOM CBSI3H.
DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CpoiicTBa 3J1€KTPOMarHUTHBIX BOJIH.
2. BoJiHOBBIE CBOICTBA CBETA.
Jlabopamopuvie pabomsl u onsimol.
1. M3yueHune cBONCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOUIFHOTO TeedoHa.
Pasznea 11. CBeroBbIe iBJICHHUS.
JlyueBas mopnenb cBera. Mcrounwku cBera. [IpsamosimHENHOE pacrnpoCTpaHEHHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETA.
[Ipenomnenue cBeta. 3akOH nperaomiieHUsl cBera. [logHOE BHYTpeHHEE OTPaKEHHE CBETa.
Hcnonp30BaHne NOJHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOAX.
Jlunza. Xon mydeit B nuH3e. OnTudeckas cucrema (oroanmnapara, MUKPOCKOTIAa M TEJIECKOTa.
I'na3 kak ontuyeckas cucreMa. biM3opyKkocTh U JaTbHO30PKOCTb.
Paznoxenue Genoro csera B crekTp. OnbiTel HptoToHa. CllojkeHUE CIIEKTPaTbHBIX IIBETOB.
Jucnepcus caera.
Jemoncmpayuu.
[IpssMonMHENHOE pacIPpOCTPAHEHNE CBETA.
OtpaxeHue cBera.
[Tonmy4yenne n300paXkeHU B TNIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomienue ceera.
OnTHYecKuil CBETOBOI.
Xon nydeit B cobuparoreit TuH3e.
XoJ 1y4ei B pacCeuBaroLen JTUH3E.
[Tonydenne n300pakeHUii ¢ TOMOIIBIO JINH3.
9. Tlpunuun peiictBus oToamnmnapara, MUKPOCKOIa U TeJIECKOa.
10. Mopnens rnasa.

e A

11. Paznoxxenue 6enoro cBeTa B CIIEKTP.

12. ITomy4yeHue 6€10T0 CBETA MPH CIOKEHUU CBETA PAa3HBIX IIBETOB.

Jlabopamopuvie pabomol u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yTJla OTPAXXEHUs CBETOBOIO JIyda OT YIJia MMaJIeHHUs.

2. H3ydeHue XapaKTEepHUCTUK U300paKEHUS MPEIMETA B IJIOCKOM 3epKaje.

3. HccnenoBanue 3aBUCHUMOCTH YIJIa MPEJIOMIIEHHUSI CBETOBOTO Jiyya OT yIjla MaJeHHs Ha
IpaHUIE «BO3yX—CTEKIIO».
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[Tonyuenne n300pakeHHI ¢ IMOMOIIBIO COOMPAIOIICH JTUH3HI.
Omnpenenenne GOKYCHOTO PaCCTOSHUS U ONITUYECKOM CHIIBI COOMPATOILEH JTMH3BI.
OMnBITH IO PA3NIOKEHHUIO OEIOTO CBETA B CHEKTP.
OnpIThl 1O BOCHPUATUIO IIBETa NPEIMETOB MpPU HMX HAONIOJACHHWU Yepe3 IBETOBBIC
(UITBTPBI.

Pasznen 12. KBanToBble siBJIeHUS.

OmnsiTel Pesepdopna u mmanerapnas moziens aroma. Mogens atoma bopa. Mcnyckanue u
norjouieHue ceera atoMoM. KBantel. JInunelyaTsie CIeKTPHI.

PamuoaktuBHOCTh. Anbda-, Oera- U ramma-uznydeHus. CTpoeHHE aTOMHOIO spa.

NSk

Hyknonnas wMogens aromHoro sapa. WM3orombsl. PanuoaktuBHble mnpeBpaiieHusd. l[lepuon
roJrypacnaaa aTOMHBIX siIep.

SnepHble peakuuu. 3aKOHBI COXPAHEHMS 3apsiIOBOIO M MAacCOBOTO YMCEI. DHEPrusl CBA3H
aTOMHBIX sifep. CBs3p Macchl U dHepruu. Peaknuu cuHres3a n aenenus saep. VcrouHuku sHepruu
CounHua u 3BE31.

SAnepHas sHepreTuka. JleMcTBUS palMOAKTUBHBIX U3JIy4CHUHN Ha )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKTphl U3ITydeHUs U MOTJIOIIEHUS.

CrieKTphl pa3avyuHbIX I'a30B.

CrnexTp Bomopo/a.

Habmtonenue Tpeko B kamepe Buibcona.

Pabora cuéTurika HOHU3UPYIOLUUX U3TYyYEeHUH.

Perucrpanus uznydeHus NpupoJHbIX MUHEPAJIOB U POAYKTOB.

Jlabopamopuvie pabomsl u onsimol.

1. HabmroneHue CIUIOMIHBIX U JIMHEHYATBIX CIEKTPOB U3JIy4EHHUS.

2. HccnenoBaHue TPEKOB: HM3MEPEHHME SHEPrHMM YacTHIBI MO TOPMO3HOMY HyTH (1O

¢dotorpadusam).

3. W3mepeHue paanoakTUBHOTO (hoHa.

IToBTOpPHTE/IBLHO-000011IAK0 LN MOLYIb.

[ToBTOpUTENBEHO--0000IIAOIINIA MOy Ib MPEAHA3HAYEH Ul CUCTeMaTH3alMu U 0000IIeHUs
MIPEIMETHOTO COJIEP’KaHUSI U OIbITA JEATEIbHOCTH, MPUOOPETEHHOTO MpPU M3YyYEHUH BCETO Kypca
¢bu3MKM, a TakXke A MOATOTOBKM K OCHOBHOMY TOCYJAapCTBEHHOMY 3K3aMeHy MO (u3uke it
o0yyaromuxcs, BEIOPaBIINX 3TOT Y4eOHBIH Mpeamer.

IIpn nM3ydeHun JAHHOIO MOAYJIS PEANU3YIOTCS U CUCTEMATU3UPYIOTCS BUABI ACSTEIBHOCTH,
Ha OCHOBE KOTOPBIX 00ECIeunBaeTCsl JOCTUKEHUE MPEIMETHBIX U METAPEIMETHBIX TUIAHUPYEMBIX
pe3ynbTaToB 00ydeHus, (GOpMHUPYETCS €CTeCTBEHHOHAy4YHas IPaMOTHOCTb: OCBOEHHE HAayYHBIX
METOZIOB HCCIENOBaHMS SIBJICHUNH TPUPOABI U TEXHHUKH, OBJIAJCHHE YMEHHUAMHU OOBSICHATH
¢bu3nveckue SBICHUS, IPUMEHSS MOJyYeHHbIE 3HaHUS, PelaTh 3a/1aud, B TOM YHClIe KayeCTBEHHbIE
U KCIIEPUMEHTAJIbHBIE.

[IpyHIMNIHANBEHO AEATENBHOCTHBIA XapaKTEP JAHHOIO pasjefia pealmn3yeTcs 3a CUET TOro,

AN e

YTO 00y4Yarolrecs BhIMOIHAIOT 33aHUs, B KOTOPBIX UM IPEeJIaraeTcst:
Ha OCHOBE IOJIYYEHHBIX 3HAHHH Paclo3HaBaTh U HAYYHO OOBSACHATH (pU3MUECKHE SBJICHUS B
OKpPY’KaIoILEeH IPUPOJIE U TOBCEAHEBHOM KU3HU;
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HCIIOJIb30BaTh HAY4YHBIC MCETOJAbI HCCIICAOBAHUA (bI/IBI/I‘IeCKI/IX ﬂBJ'IeHHfI, B TOM 4YHCIIC IJIA
MMPOBECPKU T'UIIOTE3 U MOJTYUCHUSA TCOPECTHUYCCKUX BBIBOAOB,
O0OBICHATH HAay4YHBIC OCHOBEI HanOojee BaKHBIX IIOCTI/I)I(GHI/IP'I COBPCMCHHBIX TCXHOHOFHﬁ,
HAIpuMeEp, MPaKTUYCCKOro MCIIOJb30BaHUA PA3JIMYHBIX MCTOYHUKOB SHEPIrMM Ha OCHOBC 3aKOHA
IMpEeBpalIiCHUA 1 COXpaHCHHU BCEX U3BCCTHBIX BUJIOB OHCPTHHU.
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4. TEMATHYECKOE IINTAHUPOBAHUE

OcHOBHbIE HAIIPaBJICHUSI BOCITUTATEIILHOU J1EATEIbHOCTH:
1.I'paxxnanckoe BOCIIUTAHUE;
2.IlatproTnyeckoe BOCIIUTAHUE;
3.JlyXOBHO-HPABCTBEHHOE BOCITUTAHUE;
4.9cTeTUYECKOE BOCIIUTAHHE;
5.®usznveckoe BocmUTaHUE, POPMUPOBAHUE KYIBTYPhI 3J0POBbS U SMOITMOHAIBHOTO OJIarOMmoIyyus;
6.TpynoBoe BOCIUTAHUE;
7.DK0JIOTHYECKOE BOCIIUTAHHE;
8.1leHHOCTH HAYYHOI'O ITO3HAHUSI.
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7 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE Yuer
Ne HaumeHoBaHue pa3iesioB U TeM Konrpo ITpakTu (uudposbie) paboueii
n/n NMPOrpamMMbl Bcero JbHBbIE YecKHe oOpa3oBaTe/ibHbIE POrpaMMBel
padoTbl padoThI pecypchl BOCIIUTaHUS
00
Pa3pnen 1. ®u3uka u eé poJib B IO3HAHMH OKPY/KAKIIET0 MUpPa
bu6nmoreka LIOK 1,2,3,4,5,
1.1 dusnka - HayKa 0 IPUpPoIe 2 https://m.edsoo.ru/7f4161 6,7, 8
94
bu6nmoreka LIOK 1,2,3,4,5,
1.2 dusnueckue BETUYNHBI 2 1 https://m.edsoo.ru/7f4161 = 6,7, 8
94
bubmmoteka IIOK 1,2,3,4,5,
1.3 EcrecTBeHHOHay4HBIN METO/ MO3HAHUS 2 1 https://m.edsoo.ru/7f4161 6,7, 8
94
Hroro no pazgeny 6
Pa3nea 2. [leppoHaya/ibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
bubmmoteka IIOK 1,2,4,7,8
2.1 Crpoenue BeriecTBa 1 https://m.edsoo.ru/7f4161
94
. but6mmorexa [IOK 1,7,8
2.2 JIBIOKCHHE H B3AUMOICHCTBHE HaCTHIL 2 1 https://m.edsoo.ru/7f4161
BEIIeCTBA 04
bu6nunorexa LIOK 4,5,6,7,8
23 ArperaTHble COCTOSIHHSI BEILIECTBa 2 https://m.edsoo.ru/7f4161
94
Hroro no pasaeny 5



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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Paznen 3. /IBu:xeHue U B3auMo/ieiicTBHE TeJl
bub6nmoreka [IOK 3,5,7,8
3.1 MexaHU4eCcKOe IBHKCHUC 3 https://m.edsoo.ru/7f4161
94
bu6nmoreka [IOK 6,8
3.2 Wuepuwmsi, Macca, IMIIOTHOCTH 4 https://m.edsoo.ru/7f4161
94
bu6nmoreka LIOK 2,4,7,8
33 Cwuita. Bunbl cu 14 https://m.edsoo.ru/7f4161
94
Hroro no pazneny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
.. bubmmoreka IIOK 1,2,4,5,6
41 Masnenue. llepenaya naBieHust TBEPABIMU 3 https://m.edsoo.ru/7f4161
TeJaMu, )KUJIKOCTIMHU U Ta3aMu 04
bubmmoteka IIOK 1,2,4,5,6,
4.2 JlaBrieHue XKUIKOCTH 5 https://m.edsoo.ru/7f4161 7,8
94
bubmmoteka IIOK 1,2,3,4,5,
4.3 ATMocdepHOe aBIeHHe 6 https://m.edsoo.ru/7f4161 = 6,7, 8
94
. .. but6mmorexa [IOK 1,2,3,4,5,
4.4 JICHCTBHE XHMIKOCTH H rasa Ha NOTPykEHHOS 7 https://m.edsoo.ru/7f4161 = 6,7, 8
B HHX TEJIO
94
Hroro no pasgeny 21



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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Pa3znea S. Pabora u MOIIHOCTH. JHEPrust

bub6nmoreka [IOK 2,7,8
5.1 PaboTa 1 MOIIHOCTH 3 1 https://m.edsoo.ru/7f4161
94
bu6nmoreka [IOK 2,5,6,8
5.2 [TpocTeie MeXaHU3MBI 5 1 https://m.edsoo.ru/7f4161
94
bu6nmoreka LIOK 1,2,6,7,8
53 MexaHudeckas SHePTHs 4 1 https://m.edsoo.ru/7f4161
94
Hroro no pazneny 12
[ToBTOpEHHE 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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8 KJIACC
KoJuunuyecTBo 4acoB 3J1eKTp0]-[]-[],1e Vyer
Ne n/m HaumeHoBaHue pa3/iesioB U TeM Kourpo IIpakru (uudposbie) paboueii
- NporpaMmsl Bcero JbHBIE  4YecKHe o0pa3oBaTte/ibHbIE IIporpaMmbl
padoTbl padoTbl  Pecypchl BOCIHUTAHHUA
00
Paznen 1. TenJioBble siBJICHUA
bubnunoreka LIOK 6,7,8
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 https://m.edsoo.ru/7{418
1ce
bubnunoreka LIOK 2,5,6,8
1.2 TenuioBbIe MpoLecCh 21 1 5 https://m.edsoo.ru/7f418
1ce
Wroro no pasaeny 28
Pa3nen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DNeKTpUUYecKue 3apsiibl. 3apsHKEHHBIE Tella bubmuorexa [IOK 1.2,3,4,5,
2.1 N 7 1 https://m.edsoo.ru/7f418 6,7,8
U UX B3aHMOJICHCTBUE lce
bubnunorexa LIOK 2,6,7,8
2.2 [TocTOSHHBIN MEKTPUUYECKUI TOK 20 1 7 https://m.edsoo.ru/7f418
1ce
bubnunorexa LIOK 5,6,7,8
2.3 MarauTHEbIE SIBIICHUS 6 1 2 https://m.edsoo.ru/7f418
1ce
but6mmoreka [IOK 1,6,7,8
24 OeKTpOMarHUTHAs MHIYKLUS 4 https://m.edsoo.ru/7{418
1ce
Uroro no pazgeny 37
[ToBTOpEHME 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 3 15



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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9 KJIACC
KounyecTBo 4yacoB DJIeKTPOHHBIE VYuer
No /m HaumeHoBaHue pa3/ie/ioB U TeM Konrpo IIpakrum (uudpoBbie) paboueit
B MPOrpamMmbl Bcero JbHBIE Yeckue  OOpa3oBaTejibHbIE IIPOrpaMMBbI
paGoTsl paGoThl  Pecypchl BOCIIUTaHUSA
00
Pa3zgen 1. Mexannueckue siBJICHUA
MexaHn4ecKoe JIBHKEHUE U CIIOCOOBI €70 bubmnorexa [IOK 1,2, 56,8
1.1 10 1 https://m.edsoo.ru/7f41a4
OIICAaHUS a6
bu6nmoreka LIOK 1,2,5,7,8
1.2 B3aumojeiictBre e 20 1 3 https://m.edsoo.ru/7f41a4
ab
bubmuoreka [IOK 1,7
1.3 3aKOHBI COXPAHEHUS 10 3 https://m.edsoo.ru/7f41a4
ab
Hroro no pazgeny 40
Paznen 2. Mexann4yeckue Kojae0aHusi M BOJHbI
bubmmoteka IIOK 1,2,3,4,5,
2.1 Mexannueckue KoneOaHus 7 3 https://m.edsoo.ru/7f41a4 6,7, 8
ab
but6mmorexa [IOK 1,2,3,4,5,
2.2 MexaHnueckre BOJHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4 | 6,7, 8
ab
Hroro mo pazneny 15
Pa3nen 3. DjeKTpOMArHuTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJHBI
DIEeKTpOMarHUTHOE MOJIE U bubmmorexa [IOK 1,2,3,4,5,
3.1 6 2 https://m.edsoo.ru/7f41a4 | 6,7, 8
3JICKTPOMArHUTHBIC BOJTHBI a6
Wroro no pazneny 6



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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Pa3gen 4. CBeToBbIe IBJICHUSA

bub6nmoreka [IOK 1,4,7,8
4.1 3aKOHBI PACIPOCTPAHEHUS CBETA 6 https://m.edsoo.ru/7f41a4
ab
bu6nmoreka [IOK 4,6,7,8
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 https://m.edsoo.ru/7f41a4
a6
bu6nmoreka LIOK 2,3,4,5,6,
4.3 Paznoxxenne 6eroro cBera B CIIEKTP 3 https://m.edsoo.ru/7f41a4 = 7,8
a6
Wroro no pazgeny 15
Pa3zgea S. KBanToBble siBJIeHUA
bubmmoreka IIOK 6,7,8
5.1 Hcnyckanue U MorionieHue cBeTa aToOMOM 4 https://m.edsoo.ru/7f41a4
ab
bubmmoteka IIOK 6,7,8
5.2 Crpoenue aTOMHOrO siapa 6 https://m.edsoo.ru/7f41a4
ab
bubmmoteka IIOK 1,2,6,7,8
53 SnepHbie peakiuu 7 https://m.edsoo.ru/7f41a4
ab
Hroro no pazgeny 17



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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Pa3znea 6. [loBTOpUTEIHHO0-00001IA0IMH MOYJIb
[ToBTOpEeHHE M 0000IIIEHNE CONEePKAHUS bubmaorexa LIOK 1,2,3,4,5,
6.1 9 https://m.edsoo.ru/7f41a4 | 6,7, 8
Kypca ¢usmku 3a 7-9 xnacc a6
Uroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 3 25
PACCMOTPEHO COI''TACOBAHO
IIpoTokon 3amecTuTenb Aupekropa no YP
3acelaHus METOJIHYECKOrO 00bEIMHEHHMS
y4HTeNIel €CTEeCTBEHHO-MAaTeMaTUYECKOTO M.A I'onoBaxuHa
IUKJIA 20 roga

oT 20 romaNe



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