I'OCYJIAPCTBEHHOE BIOJDKETHOE OBIIIEOBPA3OBATEJIBHOE YUPEXJEHUE
«TUMHA3MSI UMEHM I'.T. BEPETOBOI'O I'OPOJICKOI'O OKPYT'A EHAKHMEBO»
JIOHELIKOM HAPOJTHOM PECITYBJIMKHU

[TPUHATO

Pemennem
NeJaroru4eckoro CoBeTa
[TpoTokon

01 26.08.2024 r. No 11

PABOYAS ITPOTPAMMA
y4eOHOro nmpeamMera
«DU3HUKA»

(YpoBeHb OCHOBHOTO 0011ero 06pasoBaHus)

Baszoswii yposens
CocTaBuTENH MPOrpaMMsl:
Bpexosa A.H.
Hemunenxo T.A.
Enakueso

2024 ron



MNOSACHUTEJIBHAS 3AITMCKA
[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOTO 00ImIero oOpa3oBaHUSI COCTAaBJICHAa Ha OCHOBE
MIOJIOKEHUH U TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS Ha 0a30BOM ypOBHE OCHOBHOH 00Opa3oBaTeslbHOMN
nporpammsl, npeactaBieHHbix B PI'OC 00O, a taxke ¢ yu€toM (eaepanbHO pabodel mporpamMmbl
Bocnutanus u Konueniuu npenosaBanus yueoHoro npeamera «dusukay.

OBIIASA XAPAKTEPUCTUKA YYEBHOTI'O IIPEAMETA «®PU3UKA»

Copepxanue nporpaMMbl 1O (H3MKE HANpaBiIeHO Ha (HOPMUPOBAHHME ECTECTBEHHOHAYYHOM
IPaMOTHOCTH OOYyYaroIIMXCsl M OpPraHu3alii0 H3ydyeHUs (U3MKM Ha JeATelNbHOCTHOM ocHoBe. B
nporpaMMme o (U3MKe YyYUTHIBAIOTCS BO3MOXKHOCTH YYEOHOIO IpeaMeTa B peanu3anuu TpeOoBaHUM
OI'OC OOO k nnaHUpyeMbIM JIMYHOCTHBIM M METAlpEeIMETHBIM pe3yJibTaTaM OOYy4YEHHs, a TaKkKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX HPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIEro
o0Opa3oBaHMUsI.

[IporpamMa 1o ¢u3uKe yCTaHaBIMBAET paclpelelieHue y4eOHOro marepuana [0 Trojam
o0y4enus (1o Kiaccam), IpeyiaraeT MPUMEPHYIO IOCIIEA0BATEIbHOCTh U3YUYEHUS TEM, OCHOBAHHYIO Ha
JIOTHKE Pa3BUTHS IPEIMETHOTO CO/IEPKAaHUS U yUETE BO3PACTHBIX OCOOCHHOCTEN 00yJaroIuXcsl.

[Iporpamma mo ¢usmke pazpaboTaHa C METbIO OKAa3aHHUS METOJMYECKOW MOMOIIM YYHUTENIO B
co3zllaHuM paboueil nmporpammsl o yueOHOMY npeamery. Pusnka sABIsSETCs CUCTEMOOOpa3yroIuM s
€CTeCTBEHHOHAYYHBIX Yy4YeOHBIX NPEIMETOB, IOCKOJbKY (DM3MUYECKHE 3aKOHBI JIe)KaT B OCHOBE
IIPOLIECCOB U SBJICHUN, M3y4aeMbIX XUMHEH, Ouosiorueil, actpoHoMued u Qusnueckoi reorpagueii,
BHOCUT BKJaJl B €CTECTBEHHOHAYYHYIO KApTHUHY MHUpa, HpenocTaBisieT HauOoisiee siCHble 0Opa3Lbl
IPUMEHEHHS HAyYHOTO METO/]1a MO3HAHMsI, TO €CTh CIIoco0a MOJIy4eHHs! TOCTOBEPHBIX 3HAaHUH O MUpeE.

OpnHa 13 TTIaBHBIX 33/1a4 (PU3UIECKOTO 00pa30BaHUs B CTPYKTYpE O0IIEro o0pa3oBaHHUs COCTOUT
B (DOPMUPOBAHUU €CTECTBEHHOHAYYHOI I'PaMOTHOCTH M MHTEpeca K HayKe Y 00yJaromuxcs.

HOEJIN U3YYEHUSA YYEBHOI'O ITIPEJIMETA «®U3UKA»

N3yuenne ¢usmkn Ha 0a30BOM  ypOBHE NpENIOJaracT  OBJIAJEHUE  CIEAYIOIHUMU
KOMIIETEHTHOCTSIMH, XapAKTEPU3YIOLUMHU €CTECTBEHHOHAYYHYIO IPAMOTHOCTB:

Hay4YHO OOBSCHSTH SIBJICHUS,

OLIEHUBATh U IOHUMAaTh 0COOEHHOCTH HayYHOI'O UCCIIeI0BaHMUS;

MHTEPIIPETUPOBATh [JaHHBIE M HCIOJB30BaTh HAYYHbIE [OKa3aTeNbCTBA JUISl IOJY4EHHUS
BBIBOJIOBY.

[enun uzyyenust pu3uku Ha ypoBHE OCHOBHOTO 00111eT0 00pa3zoBaHus ornpezesieHs B Konenmmm
npernojiaBaHust yueOHoro mnpenmera «®Pusnka» B 00pa30BaTeNbHBIX OpraHuzanusx Poccuiickoit
®denepanny, peaqn3yoUuX OCHOBHbIE 00I€00pa3oBaTeIbHbIe IPOTrPAMMBI, YTBEPKAEHHON pelIeHueM
Konnerun Munucrepctsa npocsenienust Poccuiickoit @enepaunn (nmporokon ot 3 nexadbps 2019 r. Ne
[1K4BH).

Llenu u3ydyenus GU3MKU:

npuoOpeTeHne HWHTepeca W CTPeMIIEHUs OO0yYaromMXCs K HaydyHOMY H3Y4YEHHIO MPHUPOJBbI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEJCTABICHUN O HAYYHOM METOJie TO3HAHUS U (pOpMHpOBaHUE HCCIEA0BATEIHCKOTO
OTHOILIEHHUS K OKPYKaIOILIUM SIBJICHUSM;

dbopMUpOBaHNE HAYYHOTO MUPOBO33PEHMSI KaK pe3y/IbTaTa U3Y4eHHsI OCHOB CTPOCHUSI MaTEPUH U
(byHIaMEHTaIbHBIX 3aKOHOB (DH3HUKH;

dbopMupOBaHUE TPEICTABICHUNH O POJM (PU3UKU AN Pa3BUTHS JIPYTHMX €CTECTBEHHBIX HAYK,
TEXHUKHU M TEXHOJIOTHUH;

pa3BUTHE MPEACTABIEHUN O BO3MOXHBIX cepax Oyayuieil nmpodeccruoHalbHON NeATeIbHOCTH,
CBSI3aHHOM C (PU3MKOH, MOATOTOBKA K JaJIbHEHIIeMy 00y4eHHIO B ’TOM HalpaBJICHUH.

JlocTmkeHne TUX Iee mporpaMmbl 1o (U3UKEe Ha YPOBHE OCHOBHOTO 0OIIEro oopa3oBaHUs
o0ecreynBaeTcs pelIeHUueM CIeIyIONUX 3a1au:

npuoOpeTeHNe 3HAaHUM O JMCKPETHOM CTPOCHHMM BELIECTBA, O MEXAHWYECKHX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

npuoOpeTeHNEe yYMEHUN ONUCHIBATb U OOBSCHATh (PU3MUECKUE SBICHHUS C HUCIOJIb30BAHUEM
IIOJIyYCHHBIX 3HAHUM;



OCBOEHHE METOJIOB PELIEHUS MPOCTEHIINX PACYETHBIX 3a7ad C HCIOJb30BaHHEM (PU3NYECKUX
MoO/IeJiel, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHMI HaOMIOJaTh MPHUPOAHBIC SBICHUS U BBINOJHATH OIBITH, JaOOPAaTOpHbBIE
paboThI U HKCIIEPUMEHTAIBHBIE UCCIIEOBAHMS C MCIIOJIb30BaHUEM M3MEPHUTEIbHBIX IPUOOPOB;

ocBoeHue MpUEMOB paboThl ¢ nHpopMaluel Gpusnueckoro coaepkanus, BKI0Yas HHOOPMALINIO
O COBPEMEHHBIX JIOCTHKCHUAX (PU3HUKH, aHAJIN3 U KPUTHUECKOE OIICHWBAaHUE WH(OPMAIIUH;

3HAKOMCTBO cO cdepamMu NpoPecCHOHANBHON NEATEIbHOCTH, CBSI3aHHBIMH C (QHU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSAMHU, OCHOBAHHBIMHU HA JOCTIKEHHIX (DU3NUECKON HAYKH.

MECTO YYEBHOI'O ITIPEJMETA «®U3UKA» B YYEBHOM IIJIAHE

Ha wsydyenme ¢usuku (0a30BbIi YpOBEHb) Ha YpPOBHE OCHOBHOTO O0IIero oOpa3oBaHMs
orBoautcs 238 4dacoB: B 7 kiacce — 68 vacoB (2 yaca B Henenwo), B 8 kimacce — 68 yacoB (2 yaca B
Hezeno), B 9 kinacce — 102 yaca (3 yaca B HEZIENI0).

[Ipennaraemelii B mporpamMme 1o (u3MKe MepedeHb J1ad0opaTOpHBIX padOT U OMBITOB HOCHUT
pEKOMEHIaTeNNbHbIN XapaKTep, YUUTENb JEeJIaeT BHIOOP IPOBEACHUS 1a00paTOPHBIX pabOT U OINBITOB C
y4€TOM HHIUBUIYATbHBIX OCOOEHHOCTEH OOYYaroIIMUXCS, CIHCKA SKCIEPUMEHTAIBHBIX 3aJaHUii,
IpeJyIaraeéMbIX B paMKaxX OCHOBHOTO TOCY/IapCTBEHHOTO SK3aMeHa 10 (pH3HKe.

INJIAHUPYEMBIE PE3YJIbTATBI
N3yuenune pu3MKU Ha ypOBHE OCHOBHOIO OOILIEro oOpa3oBaHMs HAIMPABIECHO HAa JOCTH)KEHUE
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI

B pesynbpraTe usydeHus GU3MKU HA YPOBHE OCHOBHOT'O OOIIET0 00pa3oBaHUs y 00yYaromerocs

OyayT cOPMHUPOBAHEI CIEAYIONTUE TNIHOCTHBIC PE3YIbTAThl B YaCTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUSA:
MPOsIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (pU3MUECKON HAYKH;
[IEHHOCTHOE OTHOIIEHHE K JIOCTHKEHUSIM POCCUHCKUX YUEHBIX-(DU3UKOB;

2) rpa:kIaHCKOr0 ¥ TYXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

TOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCYKICHHH OOIIECTBEHHO-3HAYMMBIX M ITUYECKUX
po0JieM, CBA3aHHBIX C TPAKTUYECKUM MPUMEHEHHEM JTOCTHKEHUN (PU3UKH;

OCO3HAHUE BaKHOCTH MOPAJIbHO-3TUUECKUX MPUHIUIIOB B I€ATEIbHOCTH YYEHOTO;

3) 3cTeTH4ecKOro BOCIMTAHUSA:

BOCTIPUATHE JCTETUYECKUX KauecTB (U3MUYECKON HayKu: e€ TapMOHUYHOTO TOCTPOECHHUS,
CTPOTOCTH, TOYHOCTH, JTJAKOHUIHOCTH;

4) IEeHHOCTH HAYYHOT'0 O3HAHMA:

OCO3HaHHE LIEHHOCTU (PU3MUECKON HayKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHPa, OCHOBBI
Pa3BUTHS TEXHOJIOTUI, BAXKHENIIEH COCTABIISIIOLLEH KYJIbTYPHI;

pa3BUTHE HAYYHOH JIF0O03HATEIHLHOCTH, HHTEpPECA K HCCIIE0BATENbCKON e TENIbHOCTH;

5) popMupoBaHus KyJbTYPbI 310POBbS M SMOLUOHAJBHOIO 0J1ar0NOJIyYns:

OCO3HAaHHE IEHHOCTU 0e30MacHOro o0pas3a KU3HM B COBPEMEHHOM TEXHOJOTHYECKOM MHUPE,
BaXHOCTH MpaBUJI O€30MaCHOT0 TIOBEICHUSI Ha TPAHCTIOPTE, Ha AOPOrax, ¢ SJIEKTPUUECKUM U TETIIOBBIM
000py/IOBaHUEM B JIOMAIIHUX YCIOBUSX;

c(OpMUPOBAHHOCTh HaBbIKa pedIeKCUH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY W TAaKOTO e
IpaBa y Apyroro 4eiaoBeKa;

6) TPy10BOr0 BOCIIUTAHUA:

aKTHBHOE y4yacTHE€ B pEIICHWU MpaKTUYECKHX 3anad (B paMKax CeMbH, oOpa3oBaTelbHOU
OpraHM3allfy, TOpojaa, Kpas) TEXHOJIOTHYECKONH U COIMATLHOW HANpPaBIEHHOCTH, TPEOYIOIIHUX B TOM
quciie 1 QU3NYecKuX 3HAHUM;

HMHTEpEC K MPAKTHIECKOMY U3YUCHHIO MPOECCHii, CBI3aHHBIX ¢ (DU3HUKOIA;

7) 3K0JI0rMYeCKOro BOCIIMTAHMS:

OpHUEHTAIN Ha MpUMEHEeHNe (PU3MYECKUX 3HAHWM JJIs PelIeHHs 3a/1a4d B 0071acTU OKPYXKAroIIeH
Cpelibl, INIAHUPOBAHHUS ITIOCTYNKOB U OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUH JIs1 OKPYKAIOIIEH Cpebl;

OCO3HaHUE TTI00aTBLHOTO XapaKTepa IKOJOTHIECKUX MPOOJIeM U IyTel MX pPelieHus;

8) ajanTanuu K U3MEHSIIOIUMCS YCJIOBUAM COIMAJIBHON U IPUPOAHON Cpeabl:



HOTPEOHOCTh BO B3aWMOJICUCTBHM IPU BBINOJHEHHH HCCIEIOBAHUM M IPOEKTOB (HHU3NUECKOU
HaNpPaBJICHHOCTH, OTKPBITOCTh OMBITY M 3HAHUAM JIPYTHX;

HOBBILICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHYECKYIO JEATEIIbHOCTD;

noTpeOHOCTh B ()OPMHUPOBAHUHU HOBBIX 3HAHHM, B TOM 4Hcie (HOPMYIHPOBATH HJIEH, MOHATHS,
TUIIOTE3bI O QU3MUECKUX O0OBEKTAX U SIBICHUSAX;

0co3HaHME Ae(PUINTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 007acTH (DU3UKH;

IUTAHUPOBAHHUE CBOETO PA3BUTHSI B NPHOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUH;

CTpeMJICHUE aHAIM3UPOBATh U BBIABISATH B3aUMOCBS3H MPUPOJIBI, O0IIECTBA M IKOHOMHKH, B TOM
YHCIIE C UCTIONIb30BaHNEM (DU3NUECKIX 3HAHUI,

OLICHKA CBOUX JCUCTBHU C y4ETOM BIIMSHHS Ha OKPYXKAIOLIYIO CPelly, BOSMOXKHBIX TIOOAIBHBIX
IIOCJIEACTBHUH.

METANIPEAMETHBIE PE3YJIbTATHI

B pesynbraTe ocBOeHUs MPOrpaMMebI 1o (hHU3HMKE HA YPOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHHS Y
oOyyaromerocst OyayT cOpMHUpPOBaHBI METANPEIMETHBIE PE3YIbTAThI, BKIIOYAIOIINE MTO3HABATEIbHbIC
YHUBEpCAJbHBIC YYEOHbBIC [CHCTBUS, KOMMYHHKATHBHBIC YHUBEPCAJbHBIC YUeOHBIC JCHCTBUS,
peryIsSTHBHBIE YHHUBEpPCAIbHBIC yueOHbIC ACHCTBUSI.

IMo3naBaTeIbHbIe YHHBepPCAJIbHbIE yUeOHbIE IeiiCTBUS
Ba3oBble 1oruyeckue geiicTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MIPU3HAKU OOBEKTOB (SIBJICHHN );

yYCTAaHABJIMBATh CYIIECTBEHHBIM MpPH3HAK KiIacCH(UKALUK, OCHOBAaHUS JUIS OOOOIIEHUS U
CpaBHEHWSI,

BBISBIISITh 3aKOHOMEPHOCTH ¥ TPOTHBOPEYHsI B paccMaTpuBaeMbIX (akTaX, ITaHHBIX W
HAOJIOICHUSAX, OTHOCSIIUXCS K PU3UUCCKUM SIBIICHUSIM;

BBISIBIISITh TIPUYMHHOCIICICTBEHHBIE CBS3HM INPH W3YYEHUH (PU3MUECKUX SIBJICHUH U TPOIECCOB,
JenaTh BBIBOJABI C HCIOJb30BAHUMEM JAECAYKTUBHBIX W HHAYKTHUBHBIX YMO3AKJIIOUEHUH, BBIJBUIATh
THITOTE3BI O B3aUMOCBS3SIX (PU3NIECKUX BEITUYNH;

CaMOCTOSITENIbHO BbIOMpaTh crHoco0 pemieHus y4deOHoOW ¢u3nyeckoi 3agaun  (CpaBHEHUE
HECKOJIbKUX BapHAaHTOB peIIeHHs, BbIOOp HamboJiee TMOAXOAIIEr0 C YYETOM CaMOCTOSTEIHHO
BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble nccienoBaTebcKue 1elicTBUS:

UCIIOJIb30BaTh BOIIPOCH! KAaK MCCIIEA0BATEIbCKUI HHCTPYMEHT ITO3HAHMS,

NPOBOJUTH 110 CaMOCTOSITEJIbHO COCTABICHHOMY IUIAHY OIBIT, HECIOXKHBIH (QU3NIECKUit
HKCIEPUMEHT, HEOOJIBIIIOE UCClIeI0BaHHE (PU3UUYECKOTO SIBICHUS;

OLICHMBAaTh Ha NPHUMEHHUMOCTh W JOCTOBEPHOCTh HH(MOpPMAIMIO, IOJYYCHHYI0 B XOJe
HCCIIEIOBaHMSI WIIM SKCIIEPUMEHTA;

CaMOCTOSITENIHO (hOpMyTUpOBaTh OOOOMIEHHS W BBIBOABI IO pPE3yJIbTaTaM IPOBEIAEHHOTO
HaOJI0ICHNUS, OMBITA, UCCIIEIOBAHMS;

NPOTHO3UPOBATh BO3MOXKHOE JajbHEWINee pa3BUTHE (U3NYECKUX TMPOIECCOB, a TaKkKe
BBIJIBUTATh TPEANOI0KEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

IPUMEHSATH pa3IMYHbIe METOJIbl, MHCTPYMEHTHI U 3alpoChl NMPH MOKCKe U 0TOOpe MH(pOpMauu
WJTU TaHHBIX C YIETOM MPEIOKEHHON yueOHOW (PU3HUeCKON 3a1a4H;

aHaAJTM3UPOBATh, CUCTEMATHU3UPOBATh U UHTEPIPETUPOBATH MHPOPMALMIO PA3IUYHBIX BUAOB U
dhopm mpeacTaBIeHNus,

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTHUMaJbHYIO (GopMy TpeAcTaBieHHs HHPOpMALUU |
WLTIOCTPUPOBATh pelIaeMble 3a/la4d HECIOKHBIMH CXEMaMH, JWarpaMMaMd, WHOW Tpapukod M WX
KOMOMHAIIHSIMH.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

B XoJ¢ OOCyXJeHHs y4yeOHOro marepuana, pe3yibTaToB JIADOPATOPHBIX PAadOT M TMPOEKTOB
3aJlaBaTh BOIPOCHI MO CYIIECTBY 00CYK/1a€MOU TeMbl M BBICKAa3bIBaTh WJEH, HAICJICHHbIC Ha pEIICHUE
3aJla4uM U MOJJepKaHue 01aroKenaTebHOCTH OOIIECHUS;

COIIOCTABJISITh CBOU CYXKICHHUS C CYXIEHUSMHU IPYTUX YYaCTHHKOB JAuajora, oOHapyXKUBaTh
pas3nuyme U CXOJCTBO MO3HIINI;

BBIPA)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX W MUCHBMEHHBIX TEKCTAX;



nyOJIMYHO TPEJCTaBIATh PE3YJIbTaThl BBITOJIHEHHOTO (DU3MYECKOro OmbITa (IKCIEpUMEHTa,
HCCJIEI0BAHMS, IPOEKTA).

NOHMMATh W HCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHAMBHUAYaJIbHON paboThl mHpH
pelIeHIH KOHKPETHON (PU3NUECKOM MPOOIIEMBI;

NPUHUMATH €I COBMECTHOM JIE€ATEIbHOCTH, OPraHU30BBIBATh JNEHCTBUS MO €€ JTOCTHXKEHUIO:
pacmipenensaTb poiu, 0OCYXIaTh MPOIECChl U PE3yIbTaThl COBMECTHOW padoOThl, 0000mIaTh MHEHHS
HECKOJIbKUX JIIOJIeH;

BBINOJIHATH CBOIO YacTh paOOTHI, JOCTHTrasi KAYECTBEHHOTO Pe3yJIbTaTa M0 CBOEMY HAIPABICHHIO
Y KOOPAMHUPYS CBOU JICUCTBUSA C APYTUMU YJICHAMH KOMAaH/IbI;

OLICHMBAaTh KayeCTBO CBOETO BKJIaJa B OOMIMM MNPOAYKT IO KPUTEPUSM, CAMOCTOSITEIBHO
cOpMyIHPOBAHHBIM YYaCTHUKAMH B3aMOACHCTBHSL.

PeryasiTuBHbIe YHHBEpPCcAJIbHbIE YUeOHbIE 1eliCTBHS
Camoopranmusanus:

BBISBJISITH NPOOJIEMbl B JKU3HEHHBIX W YUEOHBIX CHUTyallUsiX, TPeOYIOIUX Uil pEeHICHUS
(bu3NIeCKUX 3HAHUMH;

OPUEHTUPOBATHCSA B PA3IMYHBIX MOJIXOJAaX MPUHATHSA PELICHUH (MHAMBHUIyalbHOE, MPUHSITHE
pellieHus B IpyMIe, IPUHITHE PEILICHUI TPYIIOoi);

CaMOCTOSITENIbHO COCTABIIATh AITOPUTM pelieHusT (GU3MUecKO 3a/1auil WK TUIaHa UCCIEIOBAaHUS
C y4€TOM HMMEIOIUXCS PECypcoB M COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBATh IpejiaracMble
BapHaHThI PELICHUIA;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JlaBaTh a/ICKBaTHYIO OLIEHKY CUTYallUU U IpejyiaraTh IJ1aH €€ U3MEHEHMUS],

OOBSACHATH MPUYNHBI JOCTHKEHUS (HEIOCTHIXKEHUS) PE3yJIbTaTOB JIEATEIbHOCTH, 1aBaTh OLICHKY
pUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHUBBI B JIEATENBHOCTh (B TOM 4YHCIE B XOJ BBINOJHEHHUS (U3UUIECKOTO
UCCIIEIOBaHUsI WJIM TPOEKTa) HA OCHOBE HOBBIX OOCTOSATEIbCTB, M3MEHHUBIIMXCS CHUTYyalHil,
YCTaHOBJICHHBIX OLIMOOK, BOBHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa LEIH U YCIOBUSIM.

CTaBUTh ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJIe CIOpa WM JUCKYCCUM Ha HAay4dHYIO TeMy,
MTOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro.

MpHU3HaBaTh CBOE MPABO Ha OMIMOKY MpU pelleHruu (PU3NYECKUX 3a/lad UIH B YTBEPKICHUAX HA
Hay4yHbI€ TEMBI U TAKOE K€ MPaBO APYroro

NPEJIMETHBIE PE3YJIbTATHI

K xoHily o0yueHust B 7 kJjiacce nmpeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPAXkKaTh
c(OpPMHUPOBAHHOCTH Y O0yUaAIOUINXCS YMEHHM:

WCIIONIb30BAaTh TOHATHS: (PU3MYECKHe W XUMHYECKHUE SIBICHUS, HAOIIOACHHE, SKCIIEPUMEHT,
MO/IeJb, THIOTE3a, SAUHUIBI (DU3NIECKUX BEIIMYMH, aTOM, MOJIEKYJIa, arperaTHhIe COCTOSTHUS BEIIECTBA
(TBEpHoe, JKUIKOE, Ta3000pa3HOE), MEXaHWYECKOe [BWKEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE,
MPSIMOJIMHEHOE), TPAeKTOpHs, paBHOJEHCTBYIomAas cui, Aedopmanus (ympyras, IJIaCTHYECKas),
HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

paznuyath sBieHus (muddy3us, TEIUIOBOE MBM)KCHHE YaCTHI[ BEIIECTBa, PaBHOMEPHOE
JBUKEHUE, HEPAaBHOMEPHOE JIBH)KEHHE, MHEPIUs, B3aWMOJCHCTBUE Tell, PaBHOBECUE TBEPIBIX TEN C
3aKpEIUIEHHONW OCBhIO BpaIlleHHs, Tepenada JaBiICHUS TBEPABIMH TEIaMH, JKUJIKOCTSIMH W Ta3aMHu,
aTMoc(epHOe NaBlieHUE, TUIABaHHUE TEN, MPEBPAIEHUS MEXaHMYEeCKOW HSHEPruu) MO OMUCAHUIO0 HX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPHUPYIONINX JaHHOE (PU3NUECKOE SBIICHUE;

pacro3HaBaTh MPOSIBICHUE W3YYCHHBIX (DU3UYECKHUX SIBICHUN B OKPYKAIOIIEM MHpE, B TOM
yucie (Gu3ndeckue SBICHUs B MPUPOAE: MPUMEPHl IBHKEHUS C Pa3IMYHBIMH CKOPOCTSIMHU B JKMBOU U
HEXXHUBOW MPUPOE, NEHCTBUE CHIIBI TPEHUS B IPUPOJIC U TEXHUKE, BIUSHUE aTMOC(HEPHOTO JaBICHHS HA
KUBOM OpraHu3M, IUIaBaHHE DPHIO, pPbIYard B TeJE 4YeJIOBEeKa, MPH ATOM MEPEBOAUTH MPAKTHUECKYIO
3a/a4y B yu4eOHYIO, BBIICTISTh CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3MYECKUX SBIICHMIA,

ONKCHIBATh N3yUYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBICHUS, UCTIOIb3Ys GU3NYECKUE BEITUYUHBI
(Macca, 00BEM, IITOTHOCTH BEIIECTBA, BPEMSI, ITYTh, CKOPOCTh, CPEAHSISI CKOPOCTh, CHJIa YIPYTOCTH, CHIIa
TSKECTH, BEC Tella, CHJIa TPeHHs, 1aBieHue (TBEPAOro Teja, KUIKOCTH, ra3a), BhITAJIKMBAIONIAs CUJIA,
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MexaHuuyeckas paboTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(DQUIMEHT MOJe3HOro NEUCTBUS
MEXaHU3MOB, KMHETWYECKas M MOTEHIMaJbHas SHEPrus), NpU OIMHMCAHUH NPAaBUIBHO TPaKTOBATh
(bu3nyecKuif CMBICI HCHOJB3YEMBIX BEIHYMH, UX OOO3HAUEHUS W EAMHHIBI (PU3UYECKUX BEITUYMH,
HAXOJUTh (DOPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3MUECKYIO BEIMUYUHY C APYTMMHU BETUYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIUYUH;

XapakTepu30BaTh CBOICTBAa Tel, (U3UYECKUE SIBICHUS M MPOIECCHl, HCIONb3Yys IpaBHia
CIIOXKEHUs cui (BIOJb OMHOM mpsMoi), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumesna, MPaBUIIO
paBHOBecHsl pblyara (0J0Ka), «30JI0TO€ NPABUIO» MEXAaHUKH, 3aKOH COXpPAHEHHS MEXaHHMYECKOU
SHEPrUM, IPHU 3TOM JIaBaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHA M 3allMCHIBATh €r0 MaTeMaTH4ecKoe
BBIpaXCHHE;

OOBSICHATH (hM3MYECKHE SIBJICHHS, MPOIECCHI W CBOWCTBA TEJ, B TOM YHUCIE M B KOHTEKCTE
CUTyallull MPaKTUKO-OPHEHTUPOBAHHOIO XapaKTepa: BBISBIATh MPUYUHHO-CIEJACTBEHHBIE CBS3H,
CTpOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX IIaroB ¢ OMOpOi Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3UUECKUX
SBJICHUH, PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemaTh pacuy€THbple 3a7aud B 1—2 NEHCTBHA, WCHOJIB3YsS 3aKOHBI M ()OPMYIIBI, CBS3BIBAIOIINE
¢dbu3nyecKkue BETMYMHBI: HAa OCHOBE aHaiM3a YCIOBHUS 3aJauyd 3alUChIBaTh KPaTKOE YCIOBHE,
MOJICTABIIATh (PU3MUECKUE BEITUYMHBI B (OPMYJIBl M TPOBOAMTH PACUYETHI, HAXOAWUTH CIIPABOYHBIC
JaHHbIC, HEOOXOAMMBIE Ui PELICHHUS 3a/ay, OICHHBATh PEATUCTUYHOCTh IMOIYYCHHOH (u3ndeckon
BEJINYMHEI;

pacrno3HaBaTh HPOOJIEMBbI, KOTOPbIE MOXXHO PEIIUTh MPU MOMOIIM (DU3HUECKUX METO/OB, B
ONHMCAaHUU MCCIEAOBAaHUS BBIIEIATh IPOBEPAEMOE IMPEANONIOKEHHE (TUIOTE3y), pa3iudyarb U
MHTEPIPETHUPOBATH MOTYYCHHBIN pe3ynbTaT, HAXOAUTh OMMOKU B XOJIE OMBITA, JeJaTh BHIBOABI IO €ro
pe3yJibraTam;

MPOBOAMTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUH WU (PU3MUECKUX CBOMCTB TEI:
(dbopMynHpOBaTE  MPOBEpSEMBIC  IPEINOJIOKEHHsS, COOMPaTh yCTAaHOBKY W3  TPEIOKEHHOTO
000pyZ0BaHUs, 3aMUCHIBATh XO/1 ONbITa U POPMYJIUPOBATH BHIBOJIBI;

BBIMOJHATh TPSMbIE HM3MEPEHMsI PACCTOSHHUSA, BPEMEHHM, MacChl Tena, O00bEMa, CUIBl U
TEeMIepaTypbl C HCHOJIb30BAHUEM AaHAJOrOBBIX M LHU(POBBIX NPUOOPOB, 3aMKCHIBATh IOKa3aHUS
MPpUOOPOB C YUETOM 3aJaHHOM aOCOMIOTHON MOTPEITHOCTH U3MEPEHHUI;

OPOBOJIUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOM (U3MUECKOM BEIMYMHBI OT JpPYro c
MCIOJIb30BaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH IMYTH PABHOMEPHO JABUXKYIIETOCS Tela OT BPEMEHU
JBVDKEHUS TeNa, CUJIbl TPEHUS CKOJBKEHHUS OT Beca Tesa, KauecTBa 0OpabOTKH MOBEPXHOCTEH Tel U
HE3aBHCUMOCTH CHJIbI TPEHMsI OT IUIOIIATU CONPUKOCHOBEHUS TE€J, CHJIbl YNPYrOCTH OT YJUIMHEHUS
NPY>KHUHBI, BHITAJIKWBAIOLIEH CHIIBI OT 00BbEMa MOrpyKEHHON YacTH TeNa U OT IUIOTHOCTH >KUKOCTH, €€
HE3aBHCUMOCTH OT IIJIOTHOCTH Tela, OT TNIyOMHBI, HA KOTOPYIO MOTPYXKEHO TEJO, YCIOBUN IUIaBAHUS
TeJ, YCIOBUN paBHOBECHS pbluara M OJIOKOB, Y4acCTBOBATh B IUNITAHMPOBAHUU Y4E€OHOTO HCCIIEIOBaHMS,
coOupaTh YCTAaHOBKY W BBINOJHATh H3MEpPEHUs, CJlenys MPeUVIOKEHHOMY IUIaHy, (UKCUPOBATh
pe3yabTaThl TMOJYYEHHOHW 3aBHCUMOCTH (PU3MUYECKMX BEJIMYMH B BHJE NPEAJIOKEHHBIX TaOJIUI] U
rpaduKoB, JeNaTh BBIBOBI [0 pe3ysIbTaTaM UCCIIEOBAHMUS;

IPOBOJUTH KOCBEHHBIE M3MEPEHHUs (PU3MUYECKMX BEIMYUH (TJIOTHOCTh BEIIECTBA KHUJIKOCTH H
TBEPAOrO Teja, CUla TPEHUSI CKOJIbKEHMSI, 1aBJIEHNE BO3/yXa, BRITAJIKMUBAIOIIAs CUjla, IEHCTBYIOMIAs Ha
NOTPYKEHHOE B KHUJIKOCTb TEJIO, KOA(PPHUIMEHT MOJIE3HOT0 ACUCTBUS MPOCTHIX MEXAaHU3MOB), CIEIys
MPEUIOKEHHONW MHCTPYKITUH: TIPH BBITIOJTHEHUN W3MEPEHUH COOMpaTh IKCIIEPUMEHTAIBHYIO YCTaHOBKY
Y BBIYMCIIATH 3HAYEHUE HCKOMOW BEIMYHHBI;

coOiroAaTh NMpaBuiia TEXHUKU 0€30MacHOCTHU Ipu padoTe ¢ 1a0opaTOpHBIM 000PYIOBaHUEM;

yKa3bplBaTh NPUHIUINBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JUHAMOMETp, COOOIIaroIINecsl COCyAbl, OapoMeTp, pblyar, IMOABM)KHBIA W HEMOJABMKHBIA OJIOK,
HaKJIOHHAs! JIOCKOCTb;

XapaKTepu30BaTh MPUHIMIBI JIEHCTBUS HU3YYEHHBIX MPHUOOPOB M TEXHUYECKUX YCTPOWCTB C
OMOpOi Ha MX OmMMCaHUs (B TOM YHUCIE: MOJAUIMITHUKH, YCTPOHCTBO BOJOINPOBOJA, T'MIPABIMYECKUI
mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOW HAcCOC, apeoMeTp), HCIOJb3ys 3HaHUS O CBOMCTBax
¢bu3nUecKux sIBICHUH U HEOOXOMMbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOJIUTH MPUMEPHI (HAXOAUTh MHGOPMAIUIO O MpUMEpax) MPAKTUYECKOTO HCIIOJIb30BAHUS
(Gu3MUeCKUX 3HAHWK B TIOBCETHEBHOW >KHM3HU s oOecreueHus 0e30MacHOCTH MpHU OOpalleHuu ¢



npubopaMM M TEXHUYECKUMH YCTPOMCTBAMH, COXPAaHEHMs 3JI0pOBbsl M COOJIOACHHUS HOPM
9KOJIOTMYECKOr0 MOBEAEHUS B OKpYXKaIOLIEH cpesie;

OCYILECTBIIATh OTOOP HMCTOYHUKOB MHpOpMauuu B VHTepHETE B COOTBETCTBUHM C 3aJlaHHBIM
MIOMCKOBBIM 3aIIpOCOM, Ha OCHOBE MMEIOIIMXCSI 3HAHUH W MyTEM CPaBHEHHs Pa3IMYHBIX UCTOYHHUKOB
BBLJIEJIATH HH(POPMALIUIO, KOTOPAs SIBJIAETCS IPOTUBOPEUNBOM UM MOKET OBITh HEIOCTOBEPHOM;

UCTOJIb30BaTh MPH  BBHIMOJIHEHUH YYEOHBIX 33JaHUN  HAyYHONOMYJSIPHYIO JIMUTEPaTypy
(GU3MYECKOro cojep)KaHus, CIpPaBOYHbIE MaTepHaibl, pecypchl cetu MHTepHeT, BiajgeTh NpuéMamu
KOHCIIEKTHPOBAHUs TEKCTa, IpeoOpa3oBaHus HHPOPMALIMU U3 OAHOM 3HAKOBOM CUCTEMBI B APYTYIO;

CO3/1aBaThb COOCTBEHHBbIE KpaTKUE IUCbMEHHBIE U YCTHbIE COOOIIEHHS Ha OCHOBEe 2-3
UCTOYHUKOB HH(popManuu (U3NYECKOro COAEp)KaHUs, B TOM UHUCIE IMYyOJIMYHO [eslaTh KpaTKue
COOOMICHHUS O pe3yNibTaTax MPOEKTOB MM Y4EOHBIX MCCIEIOBAHUMN, IIPU 3TOM I'PAMOTHO HCIIOJIb30BATh
W3y4EHHBIN MOHATUHHBIN annapar Kypca (pU3MKH, CONPOBOXKIATh BHICTYINICHUE [TPE3EHTALUEH;

IpY BBIMOJIHEHUH Y4EOHBIX MPOEKTOB M MCCIIEOBAHUI pacmpeneisiTh 005S3aHHOCTH B TPYIIIE B
COOTBETCTBUM C IOCTABJIEHHBIMH 33JadaMHM, CIECJUTh 3a BBIIOJHEHHEM IUIaHa JEHCTBUMH, aJeKBaTHO
OLICHUBATh COOCTBEHHBIH BKJIaJ, B JIEATCIBHOCTh TPYIIBL, BBICTPaWBaTh KOMMYHHKAaTHBHOE
B3aUMOJICHCTBHE, YUUTHIBAsI MHEHHE OKPYKAIOIIHX.

K konmy oOyuenus B 8 kjacce npeMeTHBIE Pe3yIbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPAKATh
c(OPMHUPOBAHHOCTh Y O0YUAIOIUXCS YMEHUI:

UCTIONIb30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYIl, TEIJIOBOE IBIKEHHE aTOMOB M MOJIEKYI,
arperaTHble COCTOSIHHMS BEILECTBAa, KpHUCTAJIMUYECKUEe U aMop(dHble Tena, HACBILIEHHBIM U
HEHACHIIEHHBIN TMap, BIAXHOCTh BO3AyXa, TEMIEpaTypa, BHYTPEHHSS DHEPrusi, TEIUIOBOW JIBUTATEINb,
3JIEMEHTAPHBIN 3JIEKTPUUYECKUN 3aps], JEKTPUUECKOE T0JI€, IPOBOJAHUKU U AUIIEKTPUKH, TOCTOSHHBIN
AIIEKTPUUYECKUI TOK, MAarHUTHOE TI0JIE;

pasnnyath sBJIEHHs (TEIUIOBOE PACHIMPEHHME U CXKaTue, Tersonepeaaya, TeIIoBOe PaBHOBECHUE,
CMauyMBaHHWE, KAaNWUIAPHBIE SIBICHHUSA, WCIAPEHUE, KOHJACHCAIMS, IUIABJICHUE, KPHUCTAJLTU3AIHS
(oTBepAeBaHuE), KUIIEHUE, TeIUIoNepeiaya (TemIONPOBOAHOCTb, KOHBEKIIHS, U3TyUEHUE), FIEKTPU3aLHs
TeJI, B3aUMOJICHCTBUE 3aPSIOB, ACUCTBUS JIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOICHCTBIE
MarHuTOB, JEHCTBHE MAarHUTHOTO IOJII HAa MPOBOJHHMK C TOKOM, DJIEKTPOMAarHUTHAs WHIYKIHS) 10
OIMCAHHUIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE ONBITOB, AEMOHCTPHPYIOIIUX JaHHOE (PU3UIECKOE
SIBJICHUE;

pacrio3HaBaTh TMPOSBICHUE W3YYEHHBIX (DU3MYECKHUX SIBICHWH B OKPYXAlOIEM MHpPE, B TOM
yucie (u3nyeckue SBICHUS B TNPHUPOJE: MOBEPXHOCTHOE HATSKEHWE M KaNWUISPHbIE SBJICHUS B
npupose, KpHUCTaulbl B mpupose, uznydeHne ConHIa, 3aMep3aHHe BOJOEMOB, MOPCKHE OpH3HI,
o0pa3zoBaHMe POCHI, TyMaHa, HHEesl, CHEeTa, 3JIEKTPUYECKUE SBJICHUS B aTMOC(epe, SIEKTPUIECTBO KHUBBIX
OpPTaHU3MOB, MAarHUTHOE TI0J€ 3eMJIH, Jpei( TOIIOCOB, pOJIb MATHUTHOTO TOJISL JJIS )KU3HU Ha 3emile,
MOJIIPHOE CHUSIHUE, IIPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 337auy B yUeOHYIO, BBIJICJIATh CYIIECTBEHHbBIE
cBOMcTBa (IpU3HAKN) PU3NYECKUX SBJICHUM;

OIKCHIBATh U3yYCHHBIE CBOIMCTBA TN U (pU3MUECKHE SABICHHS, UCTIONb3Ys (PU3NUECKUE BEITUIMHBI
(TemmepaTypa, BHYTPEHHSISI JHEPTHsi, KOJIMYECTBO TEIUIOTHI, YIENbHAas TEIUIOEMKOCTh BEIIECTBa,
yaelbHasi TEIUIoTa IJIaBJIEHUs, yAeldbHas TerjoTa MapooOpa3oBaHUs, YAeJIbHas TEIIoTa CropaHus
TOTUTHBA, KOI(D(UITUEHT MTOIE3HOTO JEHCTBUS TEIUIOBOW MAIIMHBI, OTHOCUTENFHAS BIaKHOCTh BO3/IyXa,
AJIEKTPUUECKUI 3aps]], CHla TOKa, HIEKTPHUECKOE HANpPsKEHNE, COPOTHUBIICHUE TPOBOIHHUKA, YIEIbHOE
COINPOTHBIICHUE BEIIECTBA, pab0Ta M MOIIHOCTH JJEKTPUYECKOTO TOKA), TPU OMUCAHWW TPaBUIHHO
TPAaKTOBaTh (PU3UYECKUN CMBICI HUCIOJIb3YEMBIX BEJIWYMH, OOO3HAYEHMS W EJUHMLBI (PU3HUECKUX
BEJIMYMH, HAXOJUTH (POPMYIIBI, CBS3BIBAIOIINE TaHHYIO (PH3MUECKYIO BETHUUHY C IPYTUMH BEIIMIHMHAMM,
CTPOUTH TPaPUKH N3YUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYHH;

XapaKTepru30BaTh CBOMCTBA Tell, (PU3NYECKHUE SIBICHUS W TIPOILECCHI, WCIIONB3YS OCHOBHBIE
MIOJIOKEHHS MOJIEKYJIIPHOKMHETHUECKOW TEOpUH CTPOEHUS BELIECTBA, MPUHLUI CYHNEPIO3UIMU MOJIEH
(Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsia, 3akoH OMa AJis ydacTKa LemH, 3aKoH J[xoymsa—
JleHna, 3aKOH COXpaHEHUs SHEPTHH, IIPH STOM JaBaTh CIIOBECHYIO ()OPMYITHPOBKY 3aKOHA U 3alUCHIBATh
€ro MaTeMAaTU4YECKOE BBIPAKECHUE;

OOBSICHATH (PU3UYECKUE TPOLECCHl U CBOWCTBA TN, B TOM YHCJIE U B KOHTEKCTE CHUTYaI[Hii
IIPAKTUKOOPHUEHTUPOBAHHOIO  XapaKTepa: BbIABIATh [PUUYMHHOCIEACTBEHHBIE CBSI3H, CTPOUTH
o0bsicHeHUE U3 1—2 JIOTMYECKUX IIaroB ¢ OMopoi Ha 1—2 M3y4YEeHHBIX CBOMCTBA (PU3MUECKUX SBICHUH,
(bU3NYEeCKNUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;



pewmath pacuéTHbIE 3aJaud B 2—3 NEHCTBUA, UCHONb3Yys 3aKOHBI M (OPMYIbI, CBSA3bIBAIOILUE
¢u3nyeckre BEJIMYMHBI: HA OCHOBE aHAJIM3a yCJIOBHUS 3a[audl 3alHChIBaTh KPAaTKOE YCIOBUE, BBIABIATH
HE/IOCTAaTOK JIaHHBIX JUId PELICHMs 3a/laud, BbIOMpPATh 3aKOHBI U (OPMYJIbl, HEOOXOAMMBIE Ui €&
pelieHusl, MPOBOIUTH pacu€Thl M CPaBHMUBATH IMOJYYCHHOE 3HAYCHHE (U3NYECKON BETUYMHBI C
U3BECTHBIMU JIaHHBIMY;

pacrio3HaBaTh MNpPOOJEMBbI, KOTOPBIE MOXKHO PEIIUTh MPU HOMOIIM (PHU3HUUECKUX METOMOB,
UCHOJb3ys ONHCAaHWE HCCIENOBaHMs, BBIIENATH IPOBEPAEMOE  IPEAIOJIOKEHHE, OLECHHUBAThH
MPaBUIILHOCTD MOPSKA MIPOBEACHUS UCCIIEIOBaHUS, ACTaTh BHIBOIBI;

IPOBOJUTH OMNbBITHl 10 HAONIOACHHIO (DU3MYECKUX SBIECHUN MM (PU3MYECKUX CBOWCTB Tel
(KanuJUIApHBIE SIBJICHMS, 3aBUCUMOCTb JAaBJIEHUS BO3JlyXa OT €ro o0bEéMa, TeMIepaTypbl, CKOPOCTH
mporiecca OCTBIBAaHMS M HAarpeBaHUsl MpPH M3IYYEHHH OT IBEeTa M3Iydaromei (MOoryomaronei)
IIOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJbI OT TEMIIEPATYphl XHUJIKOCTH U IUIOIIAJH €€ MOBEPXHOCTH,
QJIEKTpHU3alMg TeI M B3aUMOJICHCTBHE JJIEKTPHUUECKUX 3apAI0B, B3aMMOJACHCTBHE IOCTOSHHBIX
MarHuTOB, BU3yalM3allls MarHUTHBIX IOJE€H MOCTOSHHBIX MAarHuWTOB, JAEHCTBHMS MarHUTHOIO IOJIA Ha
MIPOBOJTHUK C TOKOM, CBOMCTBa AJIGKTPOMArHMTa, CBOMCTBA AJIEKTPOIBHUTATEINSl MOCTOSHHOTO TOKA):
(dbopMynMpoBaTh  IpOBEpsSEMBbIE  IPEINOJIOXKEHHs, COOMpaTh YCTAaHOBKY U3  IPEAJIOKEHHOTO
000pyIOBaHUs, OIKMCHIBATH XOJ] OIBITA U ()OPMYITHPOBATH BBIBOJIBI;

BBINOJIHATH IPSMBbIE H3MEPEHHUS TEMIIEPaTypbl, OTHOCUTEIbHON BIAKHOCTH BO31yXa, CHJIbI TOKa,
HANPSHKCHUS C UCTIOIH30BAHUEM aHAJIOTOBBIX MPUOOPOB M TaTYNKOB (PU3MUECKUX BEITMYHH, CPABHUBATH
pe3yabTaThl U3MEPEHUH ¢ yUETOM 3aJaHHOM a0COIIOTHON MOTPELIHOCTH;

IPOBOAMTH MCCIEJAOBAHUE 3aBUCUMOCTM OJHOM (PU3MUECKON BEIMYMHBI OT JpYrod c
UCIOJIb30BAHUEM TMPSIMBIX H3MEPEHUH (3aBUCUMOCTh CONPOTHUBICHHUS HPOBOJHHKA OT €ro JUIMHBI,
TUTOIIAM TOMEPEYHOr0 CEUSHHsI W YJEeNBHOTO CONPOTHBIICHUS BEIIECTBA IMPOBOJHWKA, CHUJIBI TOKA,
UAYIIEro 4yepe3 MPOBOJHHMK, OT HAIMpPSDKEHUs Ha MPOBOJHHUKE, HCCIIEAOBAHHE IOCIEIOBATENBHOTO U
MapajieIbHOTO COSNMHEHWI IPOBOJHUKOB): IUIAHHPOBATH HCCIENIOBAaHHE, COOMpPATh YCTAHOBKY H
BBINOJIHATE HM3MEpPEHHs, CIeAys NpPeJIOKEHHOMY IUIaHy, (UKCHUPOBaTh pe3yibTaThl MOJYyYECHHOH
3aBHCUMOCTH B BHJIE TaOJUI] U TPAapUKOB, JeTIaTh BEIBOJIBI TI0 pe3yJIbTaTaM HUCCIICAOBAHMS,

IPOBOJUTH KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BETUYMH (yJesIbHas TEIIOEMKOCTh BEIIECTBa,
COIIPOTHBIIEHUE MPOBOJHUKA, pad0Ta W MOITHOCTh JJEKTPUYECKOTO TOKA): TUIAHHMPOBATH U3MEPEHUS,
coOMpaTh SKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIEAys TPEAJOKEHHON WHCTPYKIUH, W BBIYUCIATH
3HAa4YCHUE BEJIMYHHEI,

co0uIro/1aTh MpaBHiia TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1abopaTOpHBIM 000PYI0BaHHEM;

XapaKTepru30BaTh MPUHIMIIEI JACUCTBUS W3YYEHHBIX NPUOOPOB M TEXHUYECKHUX YCTPOHCTB C
ONOpOi Ha UX OmHcaHus (B TOM YHUCIIE: CUCTEMa OTOIUICHHs JIOMOB, TMIPOMETp, MapoBas TypOuHa,
amMIiepMeTp, BOJBTMETP, CUETUYMK DIEKTPUUYECKOH DHEPTUH, ODIEKTPOOCBETHTEIbHBIE MPHOOPHI,
HarpeBaTelbHble 3JEKTPONPHOOPHl (IIPUMEPHI), AIIEKTPUUYECKHE TPEIOXPAHUTENH, 3JIEKTPOMArHMmT,
ANIEKTPOIBUTATENb

MOCTOSIHHOTO TOKA), MCIOJb3Yys 3HAHHUA O CBOMCTBAaX (PU3MUECKUX SIBIEHUI M HEOOXOIUMbIE
¢du3nveckne 3aKOHOMEPHOCTH; PACMO3HABATH TPOCThIE TEXHUYECKHE YCTPOMCTBA M H3MEPHUTEIHHBIE
npubOpsl IO CXeMaM M CXEMaTHYHBIM PHCYHKaM (KHMJIKOCTHBIM TEPMOMETpP, TEPMOC, MCHXPOMETP,
THTPOMETp, JIBHTATelIh BHYTPEHHETO CTOpaHUs, OJIEKTPOCKOI, PEOCTaT), COCTABISATh CXEMBI
AJIEKTPUUYECKUX IIeTel C MOCelOBaTeIbHBIM U MapajljiebHbIM COEIMHEHHEM 3JIEMEHTOB, pa3inyas
YCIIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPHUECKUX IIETICH;

NPUBOANUTH MPHUMEPH! (HAXOAUTh MHGPOPMAILMIO O NMpUMEpax) MPAKTHYECKOTO HCIOIb30BaHUS
(bu3NYeCKUX 3HAHWI B TIOBCEIHEBHOW JKU3HU IS oOecriedeHHs Oe30MacHOCTH TPH OOpaIleHUH C
npubopaMM U TEXHHYECKHMH YCTPOHCTBaMH, COXpAaHEHHMsS 3/0pOBbS U COOJIOJCHHUS HOPM
9KOJIOTUYECKOT0 MTOBE/ICHUS B OKPYKAIOLIEH cpele;

OCYIIECTBIIATh TOUCK HWH(POpMaLUU (UIUUECKOro conepkaHuss B MHTepHeTe, Ha OCHOBE
UMEIOIINXCA 3HAHUW M MyTEM CpPaBHEHMs JIONOJHUTENIBHBIX HCTOYHUKOB BBLACIATh HH(POPMALHUIO,
KOTOpas SBJSETCS IPOTUBOPEUMBOM MM MOKET OBITh HEJOCTOBEPHOI;

UCMO/b30BaTh IIPU  BBIMOJHEHUM YYEOHBIX 3aJaHUil HAyYHO-NOMYJISIPHYIO JIMTEpATypy
(U3NYECKOTO CO/Ep)KaHUs, CIPABOYHBIE MaTepHalbl, pecypchl ceTu WHTepHeT, BiajgeTh NMpuéMamu
KOHCIIEKTHPOBAHUs TEKCTa, IpeoOpa3zoBaHus HHPOPMALMU U3 OAHOM 3HAKOBOM CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIC IMHCbMEHHBIE U KpaTKHE YCTHBIE COOOLIeHHs, 00001as nHpopMaIHio
U3 HECKOJBbKUX HCTOYHUKOB (PU3MUECKOro COJACpXaHHUA, B TOM 4YHUCIE IYOJUYHO IPEJICTABIATh
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pe3yJIbTaThl IMPOEKTHOM WM HCCIENOBATEIbCKON NEATEIbHOCTH, IPH TOM I'PAaMOTHO HCIIOJIB30BATH
M3yYCHHBIN MOHATUHHBIN anmapar Kypca pU3UKH, CONPOBOXKIATh BHICTYINICHHE MTPE3CHTAIHECH;

IPY BBIIOJHEHUU YYEOHBIX NMPOEKTOB U MCCIENOBAHUN (DPU3MYECKHX MPOLECCOB PACHpPEACsATh
0053aHHOCTH B TPYIIIE B COOTBETCTBHH C MTOCTABJICHHBIMU 33Ja4aMH, CICAUTH 3a BBHIMOJIHEHUEM IJIaHa
JEeUCTBUI U KOPPEKTUPOBATh €ro, aJ€KBaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ B JI€ATEILHOCTh IPYIIIHI,
BBICTPaNBaTh KOMMYHHKATUBHOE B3aMMO/ICHCTBHE, POSIBIISAS TOTOBHOCTD pa3pemiaTh KOH(IUKTHI.

K koH1y o0yueHus B 9 kjacce IpeMeTHbIE Pe3yIbTaThl Ha 6a30BOM YPOBHE JOJIKHBI OTPaKaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

MCIIOJIb30BaTh MOHATHUA: CUCTEMA OTCYETA, MaTepUallbHas TOUKA, TPAEKTOPHUsl, OTHOCUTEIBHOCTD
MEXaHUYECKOro JABMXKEHMs, nedopmauus (ymnpyras, NJacTU4ecKas), TPEHUE, LEHTPOCTPEMHUTEIbHOE
YCKOpPEHHE, HEBECOMOCTh M MEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPAOE TEJO, IEHTP TKECTH
TBEPJIOrO TeJla, PaBHOBECHE, MEXAaHWYECKHE KOJICOaHUS M BOJIHBI, 3BYK, MH(pa3ByK M yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb M JTAIbHO30PKOCTH,
CIIEKTPBI UCITYCKaHUsI U IOTJIOIIEHMs], alb(da, OeTa- U raMMa-u3aydeHus, U30TOIbL, JiepHasi SHEPreTUKa;

paznuyath  sABJIeHUS (pPaBHOMEpPHOE M  HEPAaBHOMEPHOE MPSAMOJIMHEWHOE  JIBUJKEHUE,
PaBHOYCKOPEHHOE NPSMOJIMHEHHOE JBM)KEHUE, CBOOOJHOE MaJeHHE Tell, pABHOMEPHOE JIBUXKEHUE I10
OKPY>KHOCTH, B3aUMOJICIICTBUE TEJ, PEAKTUBHOE JABM)KEHUE, KOJIeOaTEIbHOE JBMKEHHE (3aTyXalolue u
BBIHY)KJICHHbIE KOJI€0OaHMs), PE30HAHC, BOJHOBOE JBMXKCHHME, OTpa)XCHHE 3BYyKa, HPAMOJIMHEHHOE
pacIpoCTpaHEHUE, OTPAKEHUE U IPCIIOMIICHHUE CBETAa, II0JHOE BHYTPEHHEE OTPAKEHHUE CBETA,
pasinoxxeHue Oeloro cBera B CIEKTP M CIOXKEHUE CIEKTPaJbHBIX LBETOB, MAMCIIEPCUS CBETa,
€CTECTBEHHAs PaJMOaKTUBHOCTh, BOSHUKHOBEHHUE JINHEHYATOTrO CIEKTpa M3JIY4YEHHUsI) [10 ONHUCAHUIO UX
XapaKTepHBIX CBOICTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIMX JaHHOE (PU3UYECKOE SIBIICHUE;

pacro3HaBaTh IMPOSBICHUE HM3YyYCHHBIX (U3MYECKUX SBICHHHA B OKpYKalomeM Mupe (B ToM
yucie (u3nyYecKue sBJICHUS B MPUPOJIE: NPUWINBbBI U OTJIMBLI, JABM)KeHHE T1aHeT COHEeUHON CHCTEMBI,
pPEaKTUBHOE JIBUJKEHUE JKHUBBIX OPraHU3MOB, BOCIPUSATUE 3BYKOB JKMBOTHBIMHU, 3E€MIJIETPSICEHUE,
celicMUYecKHe BOJHBI, IIyHaMHM, 3XO, I[BETa TeJ, ONTUYECKHE SBJICHUS B NPUPOAE, OHOIOTHYecKoe
JefcTBME  BHUIUMOrO,  yIbTPa(QHUOJIETOBOIO M  PEHTTEHOBCKOTO  W3JIyYE€HUM, €CTEeCTBEHHBIN
palMOaKTUBHBIMN (OH, KOCMHUYECKHE JYy4M, PpaAMOaKTUBHOE MW3JIydYeHHE NPUPOAHBIX MHUHEPAJIOB,
NefCTBHE PaJUOAKTUBHBIX M3TyYEHHI Ha OpraHU3M 4YeJOBEKa), IPU 3TOM IEPEBOAMTH MPAKTHUYECKYIO
3aJjauy B yueOHYI0, BBIIEIIATH CYLIECTBEHHbIE CBOMCTBA (IPU3HAKM) (PU3NYECKUX SIBIICHHIA;

ONMCHIBATh U3YUEHHBIE CBOMCTBA TE U (PU3NYECKHE SIBJICHUS, UCTIOIb3Ys GU3NUECKUE BEIUYUHBI
(cpenHsii 1 MCHOBEHHAsl CKOPOCTb TeJla TP HEPaBHOMEPHOM JIBUJKEHUH, YCKOPEHHUE, NEpEMEIICHUE,
IyTh, YIJOBas CKOPOCTb, CUJIA TPEHWs, CWIAa YIOPYIOCTH, CHJA TSXKECTH, YCKOPEHHE CBOOOIHOIO
Na/IeHus], BEC Tela, UMIYJIbC Tela, UMITYJIbC CUJIbI, MEXaHHMUYECKasi paboTa U MOLIHOCTb, MOTEHIUAIbHAS
SHEpPrusl Tejla, MOAHITOrO HaJ| MOBEPXHOCTHIO 3€MJIM, NMOTEHIMAIbHAS SHEPTUsl CHKATOM IMPYKUHBI,
KUHETHUYECKasi SHEprHs, NOJHas MEeXaHU4ecKasi SHEeprusi, Mepuoj U 4acToTa KosieOaHuM, JAJTMHA BOJHBI,
IPOMKOCTb 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTeNlb MPEJIOMIIEHUS CpPelbl), IPU OMHCAHUU
NPaBUIBHO TPAKTOBATh (U3UYECKUN CMBICT HCIONb3YEMbIX BEIMYUH, OOO3HAUEHHS U EIUHUIIBI
(bu3NYECKUX BEIUYMH, HAXOIUTh (DOPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUYECKYIO BEJIMUUHY C IPYTUMU
BEJIMYMHAMU, CTPOUTH IPaUKHU U3yUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA TeJ, (U3MUECKHUE SBJICHHUS U TMPOLECCHl, HCHOIb3Ysl 3aKOH
COXPAaHEHHs DHEpPruu, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHLIMII CYNEPIO3ULUU CHJI, HPHUHLHUI
OTHOCUTENbHOCTH ['anuiesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUS HUMITYJIbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsI0BOTO ¥ MAaCCOBOI'0 YUCEII MPU AJEPHBIX PEAKLUAX, U
3TOM JIaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aMChIBATh €r0 MATEMAaTUYECKOE BBIPAKEHUE;

OOBSICHATH (PU3UYECKUE IPOLECCHl U CBOWCTBA TN, B TOM YHCIE€ U B KOHTEKCTE CHUTYaIHii
MPaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa: BbIABIATh MPUUYMHHOCIEACTBEHHBIE CBSI3M, CTPOUTH
00BbsICHEHUE U3 2—3 JIOTHUECKUX IIaroB ¢ OMOpOoW Ha 2—3 M3YYEHHBIX CBOMCTBA (PU3MUECKUX SBICHUH,
(bU3NYEeCKNUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTth pacdE€THbBIE 3a/1a4 (OIMPAOIIMECS HA CUCTEMY U3 2—3 ypaBHEHUN), UCIIOJIb3Ysl 3aKOHBI
u (popMyJbl, CBA3bIBaIOIIME (U3NYECKUE BEJIMUYMHBI: HA OCHOBE aHAIW3a YCJIOBUS 3aJa4d 3alHCBhIBATh
KpaTKoe YCJIOBHUE, BBISBIIATH HEJOCTAIONINE MIIM M30BITOYHbIC JaHHbIE, BEIOUPATh 3aKOHBI U (POPMYIIBI,
HEOOXOAUMBIE Ul pPELICHMs], MPOBOAUTh PACUYETBl M OLEHHWBATh PEATUCTUYHOCTH IOJYYEHHOTO
3Ha4YeHUs1 PU3UYECKON BETMUNHBL;



pacrio3HaBaTh MNPOOJEMBI, KOTOPBIE MOXXHO PEIIUTh MPH TOMOIIN (DU3HUYECKHX METOOB,
UCTIONIb3YSl  OMHCAHWE WCCIICIOBaHUS, BBIACIATh MPOBEPIEMOE MPEAINOJIOKEHHE, OIICHUBATh
MPaBUIBHOCTH MOPSAKA MPOBEACHUS MCCICIOBAHUS, JIENATh BBIBOJbBI, HHTEPIPETHPOBATH PE3YJIbTaThI
HaOJII0ICHUI U OIIBITOB;

NPOBOJUTH OTBITHl 10 HAONIOACHHIO (DU3MYECKUX SBICHUN WM (DU3MYECKHX CBOWCTB Tl
(u3yueHue BTOpoOro 3akoHa Hel0TOHA, 3aKOHA COXpaHEHHS SHEPTUH, 3aBUCUMOCTD MEPHOJa KoJeOaHui
NPY)XHHHOTO MAasiTHHKa OT MacChl Irpy3a M KECTKOCTH MPYKUHBI M HE3aBUCHMOCTh OT aMILTUTY/IbI
MasbIX KOJIeOaHWH, MPSIMOJMHEWHOE acIpOCTpaHEHUE CBETa, PA3JIoKEeHHE OelIoro cBera B CIEKTD,
W3yUYEHHE CBOMCTB N300paKeHHsI B INIOCKOM 3€pKajie U CBOMCTB M300paKeHUs TpeIMeTa B cOOMparoIei
JMH3E, HAONIOJICHHE CIUIONIHBIX M JIMHEHYATBIX CIEKTPOB HW3JIYYCHHs): CaAMOCTOSITENLHO COOUpPATh
YCTaHOBKY H3 H30BITOYHOro Habopa o0OpymOBaHUS, OMHCHIBATH XOJ OMNBITA W €ro Pe3yibTaThl,
(bopMyYITHpPOBATH BHIBOJIBI;

MPOBOANTH MPH HEOOXOAUMOCTH CEPHUIO0 TPSIMBIX H3MEPEHUH, ONpenesss CpelHee 3HAYCHHE
n3MepsieMor BeTu4YrHBI (POKYCHOE paccTosiHUE coOMparolieii JTUH3bI), 000CHOBBIBATh BHIOOP criocoba
HU3MepeHus (M3MEPUTETHHOTO TPHOOopa);

NPOBOJIUTh MCCIICJIOBAHUE 3aBUCHUMOCTEH (M3MYCCKHX BEJIMYMH C WCIOJIB30BAHUEM TMPSIMBIX
W3MEpeHUil (3aBHCHMOCTh ITyTH OT BpPEMEHHM NPH PABHOYCKOPEHHOM JIBMKCHHHM 0€3 HavyabHOM
CKOpPOCTH, TEpHuoja KoJeOaHWH MaTeMaTH4YeCKOro MAasTHUKA OT JUIMHBI HHUTH, 3aBHCHMOCTH YyTJja
OTpaXCHHS CBeTa OT Yyria TaJCHUS W yrjia MPeJOMJICHHs OT yrja TMaJeHus): IUIAHUPOBATh
UCCIIC/IOBAaHUE, CaMOCTOSATEIIBHO COOHMpaTh YCTaHOBKY, (DMKCHpPOBAaTh pPE3y/IbTaThl IMOJyYCHHON
3aBUCHMOCTH (PU3MYECCKUX BEIMYMH B BUJAC TaOJHIl U TPapUKOB, NEIAaTh BBIBOJBI IO PE3yJIbTaTaM
UCCIICIOBaHHS,

MIPOBOJANTH KOCBEHHBIC M3MEPCHUS (DU3MUECKUX BEIUIMH (CPEIHSST CKOPOCTh U YCKOPCHHE Teia
IpU PABHOYCKOPEHHOM JIBIDKEHHH, YCKOPEHHE CBOOOJHOTO TMAaJCHHS, IKECTKOCTh MPYKUHBI,
KO3 (OHUIIMEHT TPSHHSI CKOJIBKEHUS, MEXaHHUECKasi padoTa M MOIIHOCTh, YaCTOTa U MEPHOJ] KoJeOaHu
MaTEeMaTHYECKOTo U MPYKUHHOTO MasTHUKOB, ONTHYECKasl Cujla COOUpArONIel JTHH3bI, PATUOAKTHUBHBIN
($OH): TUITAHUPOBATH M3MEPEHUsS, COOMPATh IKCIIEPUMECHTATBHYIO YCTAHOBKY W BBITIONHSATH M3MEPEHUS,
clenys
MPEIJIOKEHHOW WHCTPYKIUH, BBIYUCIATh 3HAYCHHE BEIWYMHBI W aHAIM3UPOBATH IMOJyUYCHHBIC
PE3YNBTATHI ¢ YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHU;

coOiroaaTh MpaBuiia TEXHUKU 0€30M1aCHOCTHU IpU padoTe ¢ 1abopaTOPHBIM 000PYJIOBaHUEM;

pa3ianyaTh OCHOBHBIE MPH3HAKA HU3YYEHHBIX (U3MUYECKUX MOJeNel: MaTepuanbHas TOYKa,
a0COTFOTHO TBEPIOE TEJIO, TOUYCHHBIN UCTOYHUK CBETA, JIyd, TOHKAS JIMH3A, IUTAHETapHAas MOJIEIh aTOMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO SIpa;

XapaKTepU30BaTh TMPHUHIIMITB JICHCTBUS H3YyYCHHBIX MPHOOPOB M TEXHUYECCKUX YCTPOUCTB C
OMOpPOM Ha MX OMUCAHUS (B TOM YHUCIE: CIOUAOMETP, NATYUKHU TMOJIOKEHUS, PACCTOSIHUS U YCKOPEHUS,
pakera, 3XO0JIOT, OYKH, MEPUCKOI, (OTOoarmapar, ONTHUYESCKAE CBETOBOJBI, CIEKTPOCKOIN, JO3HMETD,
Kamepa BuibcoHa), HCTIONb3ys 3HAHUSI O CBOMCTBAX (PM3NYECKUX SIBICHUN U HEOOXOUMbIe (hU3HUecKue
3aKOHOMEPHOCTH;

UCIIONB30BAaTh CXEMBI M CXEMAaTUYHBbIE PUCYHKH W3YYCHHBIX TEXHUYECKUX YCTPOUCTB,
HU3MEPUTEITBHBIX TIPUOOPOB U TEXHOJOTHYSCKUX MPOIECCOB NPH PEUICHUH YIeOHOTPAKTHUSCKUX 3a]1ad,
ONITUYECKUE CXEMBI JIJISl IOCTPOESHUS H300paKeHUH B TUIOCKOM 3€pKaJie U COOMPAIOIeH JIMH3E,

MPUBOJUTEH MPUMEPHI (HAXOAWTh WH(POPMAITUIO O TPHUMEpax) MPaKTUIECKOTO HCITOJIb30BAHUS
(¢u3MUeCKUX 3HAHWW B TIOBCETHEBHOW >KHM3HU M1 oOecreueHus: 0e30MacHOCTH MpHU OOpalleHuu ¢
npuOoOpaMH H TEXHUYCCKHMMH yCTPOWCTBAMH, COXPAHCHHS 3J0POBbS W  COOJIIOJICHUS HOPM
AKOJIOTHYECKOTO TIOBEJICHUS B OKPYKaIOIIEH Cpe/ie;

OCYIIECTBIIATh TOUCK WH(GOpManuu (GU3HYECKOTO cojaepkanus B MHTepHeTe, caMOCTOSTEILHO
dbopMynupys TOWCKOBBIM 3ampoc, HAXOAWUTh IYTH OMNpPEAeJCHHs] JOCTOBEPHOCTH TMOTYyYEeHHOU
nHpOpPMAIINY HA OCHOBE MMEIOIIMXCS 3HAHUN ¥ JIOTIOJIHUTEILHBIX HCTOYHUKOB;

UCIIONIb30BAaTh TPHU  BBINOJHEHUHM YYEOHBIX 3aJaHUl  HAYYHONOMYJISPHYIO JIHTEpaTypy
(U3NYECKOTO COJICpPIKaHUs, CIPABOYHBIC MaTepHabl, peCcypchl ceTh WHTEepHET, BiIageTh NMpHEMaMH
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3zoBaHus HHPOPMAIMH U3 OJHON 3HAKOBOUM CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC ITMCHMECHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE HH(MOpMAIMH W3
HECKOJIbKUX MCTOYHUKOB (DU3MUECKOTO COJEpIKaHUs, MyOIMYHO MPEICTABISITh PE3yNbTaThl MPOCKTHOU
WJIM UCCIIEIOBATEIBCKON JESITENIBHOCTH, TP 3TOM I'PAaMOTHO HCIIOJIb30BAaTh W3YYEHHBIN MOHATHUHBIN
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anmapaT H3y4daeMoro pasiena (U3MKH M CONPOBOXKIATh BBICTYIUICHHE IMpe3eHTalue ¢ y4érom
0CcOOEHHOCTEH ayTUTOPUU CBEPCTHUKOB.

COJAEPKAHUE YYEBHOI'O ITPEJIMETA

7 KJIIACC

Pazgen 1. ®usnka u €€ poJsib B MO3HAHUHU OKPYKAKOLIEr0 MUpa

®usuka — Hayka O npupone. SBinenus npuponbl. Du3nMyecKHe SBICHUS: MEXaHUYECKUE,
TEIIOBBIE, FJIEKTPUYECKNE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

Ouznyeckue BenuyuHbl. M3mepenue  Qusmyeckux BenuuyuH. Duznyeckue MpPUOOPHI.
[TorpemnocTs n3MepeHuit MexayHapoaHas CUCTEMA €IMHMULI.

Kak ¢u3uka u apyrue ecrecTBEHHbIE HAyKU H3ydaloT Impuponay. EcTecTBeHHOHaydHBI MeTOA
[IO3HAHUS: HAOJIIOZEHME, MOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIIBMIKEHUE THUIIOTE3, SKCIIEPUMEHT IIO
IIPOBEPKE TUIOTE3, O0bsICHEHHE HA0MI0AaeMOoro siBieHus. Onucanue GU3NUecKux SBJICHUHN C MOMOIIBIO
MOJEIIEH.

Jlemoncmpayuu

MexaHuueckue, TEIIOBbIE, JIEKTPUUECKUE, MAarHUTHBIE, CBETOBBIC SIBJICHUSI.

Ouznyeckue mpudOpPsI U MPoIleaypa IPSIMbIX U3MEPEHUN aHAIOTOBBIM U ITU(GPOBBIM TPHUOOPOM
Jlabopamopusie pabomul u onvimul

Omnpenenenue UEHbl JEIeHUS IIKAIbl K3MEPUTEIHLHOTO MPUOOpa.

N3mepenne paccTOsTHU.

N3mepenne 00bEMa KUIKOCTH B TBEPOTO TeIa.

Onpenenenue pasMepoB MajbIX TE.

W3mepenue Temneparypsl IPU NOMOIIH KUAKOCTHOTO TEPMOMETPA U JaTYMKA TEMIIEPATYPBI.

[IpoBenenune uccieqoBaHusl MO MPOBEPKE T'MIIOTE3bl: JAJBHOCTh MOJNETA IIApHUKa, MYIIEHHOTO
TOPU30HTANIBHO, TEM OoJIblIle, YeM OOoJIblIIe BHICOTA MyCKa.

Pa3nes 2. [lepBoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa

CrpoeHue BemniecTBa: aTOMbl U MOJIEKYJIbl, UX pa3Mmepbl. ONbIThI, JOKa3bIBAIOLIUME JUCKPETHOE
CTPOEHHE BEILECTBA.

JIBrmxenue yactul BeniectBa. CBsA3b CKOPOCTH ABM)KEHHUS YaCTHUIL ¢ TeMIlepaTypoid. bpoyHoBckoe
nBukeHue, M dysus. BzaumonelicTBrue yacTull BelecTa: MPUTSHKEHNE U OTTAIKHUBaHUE.

ArperaTHble COCTOSIHHSI BEUIECTBA: CTPOCHUE Ta30B, )KUJIKOCTEH U TBEPABIX (KPUCTAITMUECKUX )
Ten. B3auMocBsI3p MeXay CBOWCTBaMH BEUIECTB B Pa3HBIX arperaTHbIX COCTOSIHUSIX U MX aTOMHO-
MOJIEKYJISIPHBIM CTpoeHneM. OcOOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

Jlemoncmpayuu

HaGnronenue GpoyHOBCKOTO ABHKEHHMSL.

Hab6monenue muddysum.

Hab6mronenue siBneHmit, 00BACHSIOMUXCS MPUTSHDKEHUEM WA OTTaJIKMBAaHUEM YacTHUIl BEIIECTBA.
Jlabopamopnwsie pabomul u onvimol

OrneHka quaMeTpa aToMa METOJIOM PSJIOB (C UCIONb30BaHUEM (oTorpaduit)..

OnpIThI 1O HAOJIOIEHUIO TETJIOBOTO PaCIIPEHUS ra30B.

OnBITH MO OOHAPYKEHUIO TEHCTBUS CHUIJI MOJICKYJISIPHOTO TPUTSKEHHUS.

Paznen 3. /IBu:xeHue U B3auMo/ielicTBUE TeJl

Mexanuueckoe nBWKeHUE. PaBHOMepHOe M HepaBHOMepHoe aBikeHue. CkopocTs. Cpenssist
CKOPOCTb IIPU HEPAaBHOMEPHOM JABI)KEHUU. Pacu€r myTu M BpeMeHU IBUKEHHs. SIBI€HHE WHEPILHH.
3akoH MHepuuu. B3aumojeicTBUe TeNl Kak MpUYMHA U3MEHEHHUsI CKOPOCTH JABWXKEHUs Tel. Macca kak
Mepa uHepTHocTU Tena. [1moTtHocTh BemiecTBa. CBsi3b MIOTHOCTH C KOJUYECTBOM MOJIEKYI B €IMHHULIE
00BbEMa BeleCTBa.

Cuna Kak XapakTepucTHKa B3auMojercTBus Tesl. Cuna ynpyroctu u 3akoH ['yka. M3amepenue
CWJIBl C TOMOUIBIO AUHAMOMETpA. SIBlIeHHE TATOTEHWS U cuja TsbkecTh. Cuila TSXKECTH Ha JIPYTUX
mianerax. Bec Tema. Heecomocth. CrnokeHuWe CHIJI, HaNpaBiIEHHBIX IO OJHOM  MPSMOM.
PaBHogelicTByromas cun. Cuna TpeHus. TpeHne CKOJbXEHMsI U TpEeHue NMokos. TpeHue B Mpupoie u
TEXHUKE.

Jlemoncmpayuu

Habmoienne MexaHu4eckoro JBUKEHHS Teja.

11



N3MepeHne CKOpoCTH MPSAMOIUHEUHOTO JBUKECHUSI.

HaGmronenue siBJICHHS] HHEPITUH.

Habmtoienue n3aMeHeHus: CKOpoCcTH MPH B3aUMOJICHCTBUH TEIl.

CpaBHeHue Macc 110 B3aUMOJIEHCTBUIO TEl.

CiioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.

Jlabopamopuvie pabomul u onvimol

OnpeneneHnue CKOPOCTH PAaBHOMEPHOTO  JBIDKEHHUS (Iapuka B OKUAKOCTH, MOJIEIH
AIEKTPUYECKOTO aBTOMOOUJISL U TaK Jlajee).

Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHUS OpycKa WM [IapuKa M0 HAKIIOHHOW MJIOCKOCTH.

OrnpezeneHne mI0THOCTU TBEPAOTO Tea.

OnbITel, JAEMOHCTPHPYIOIIME 3aBUCHUMOCTb pAcCTsDKEHHsS  (IedopMmanuu) TPYKUHBI  OT
MIPUIIOKEHHOMN CHUJIBI.

OnbIThI, AEMOHCTPUPYIOIIKE 3aBUCUMOCTD CHJIBI TPEHUSI CKOJIBKEHUS! OT Beca Tejaa U Xapakrepa
CONPUKACAIOLIUXCS TOBEPXHOCTEH.

Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB

HaBnenue. CrocoObl yMEHBIICHHUS W YBEIWYeHUS JaBieHus. JlaBieHue rasa. 3aBUCHMOCTD
NaBJIeHUs raza oT o0béMma, TemmepaTypsl. Ilepenaua naBiaeHust TBEPABIMU TEIaMH, KUIKOCTSIMH U
razamu. 3akoH [lackans. IIlHeBMaTHueckue MamvHbl. 3aBUCUMOCTh JaBICHUS KHJIKOCTH OT TITyOWHBI.
I'unpocratuueckuii napanoke. Coobmaromuecs cocyabl. ['uapaBinuecke MeXaHU3MBI.

AtMmocdepa 3emnu u atMochepHoe naBiaeHue. [[puyrHbI CylecTBOBAaHUS BO3YITHOM 000IOUKH
3emmu. Ombeir Toppuuennu. M3mepenune atmocdepHOro AaBJICHUS. 3aBUCUMOCTH aTMOC(HEPHOTO
JIaBJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl A uamMepeHus: atMochepHoro AaBJICHUS.

JlelicTBHE )XMJIKOCTH U Ta3a HA MOTPYXKEHHOE B HUX TeJ0. BeITankuparomias (apXxuMenoBa) cuia.
3akoH Apxumena. [1naBanue ten. BozayxormiaBanue.

Jlemoncmpayuu

3aBUCUMOCTb JaBJIEHUS Ta3a OT TEMIIEPATypBhl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coob1maronyecs: Cocy/sl.

I'mppaBnnueckuii mpecc.

[TposiBnenue neicTBus aTMOCc(HEepHOTO JaBICHHUS.

3aBUCHMOCTh BBITAJIKMBAIOIIEH CHUJIIBI OT O00BEMA NOTPYXKEHHOW YacTH Tejla U IJIOTHOCTH
AKUIKOCTH.

PaBeHCTBO BBITAJIKMBAIONIEH CUJIbI BECY BHITCCHEHHOM KUJKOCTH.

VYcnoBue mnaBaHus TeN: IUIaBaHUWE WIIM TOTPYKEHUE TEI B 3aBHCUMOCTH OT COOTHOUIEHUS
IUIOTHOCTEH TeJla U )KUIKOCTH.

Jlabopamopuwsie pabomul u onvimol

HccnenoBaHue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa MOTrpyKEHHOM B )KUKOCTh YAaCTH TeJa.

OrnpezeneHre BHITAJKUBAIOLIEH CUIIBI, AEHCTBYIOLIEH Ha TEJIO, HOTPYKEHHOE B KUIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIICH CHJIbI, JEHCTBYIONIEH Ha TEIO B KUIAKOCTH, OT
Macchl Tena.

OnBbITL, AEMOHCTPUPYIOIINE 3aBUCHMOCTh BBITAIKUBAIOIIEH CHIIbI, JCHCTBYIOIIEH Ha TEIO B
KHUJIKOCTH, OT 00BEMA MOTPYKEHHOM B )KUIKOCTh YACTH T€Ja U OT MJIOTHOCTH >KUKOCTH.

KonctpynpoBanue apeomeTpa WM  KOHCTPYMpPOBAaHUE JIOJKM M  OINpeneieHue  eé
IpPy30I0AbEMHOCTH.

Pa3pnen S. PaGoTra u MOIHOCTB. JHeprus

Mexanuueckast pabota. MOIIHOCTb.

[IpocThie MeXaHU3MBI: phlYar, OJOK, HAKJIOHHAas IIOCKOCTh. [IpaBmio paBHOBECHS phluara.
[IpumeneHue mpaBWia paBHOBecHUs phluara K OJoKy. «3omotoe mpaBuio» Mexanuku. KITJ mpoctbix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexanunueckas 3Heprus. Kunernueckas u noteHiuanbHas sueprus. [IpeBpaiienue oaHOro Buaa
MEXaHUYECKOW SHEPTUHU B IPYTroi. 3aKOH COXPAHEHUSI SHEPTUU B MEXAHUKE.

Jlemoncmpayuu

[Ipumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol
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Onpenenenue paOOThl CUIIBI TPEHUS MPHU PAaBHOMEPHOM JIBUKEHUHU Tella MO0 TOPU30HTAIBHOM
MIOBEPXHOCTH.

HccnenoBanue ycaoBUi paBHOBECHS pblyuara.

N3mepenne KII/] HakIOHHOM IIOCKOCTH.

M3yueHne 3akoHa COXpaHEHUSI MEXaHUUYECKON YHEPIUu.

8 KIIACC

Pa3nen 6. TeruioBble siB1eHUS

OCHOBHBIE TOJIOKEHUS MOJEKYIIPHOKMHETUYECKONM TEOpHM CTpOEHHUs BemiecTBa. Macca U
pa3Mepbl aTOMOB M MOJIeKYJd. ONBITB, NOATBEPKIAAIOLIME OCHOBHBIE IIOJOKEHHUSI MOJIEKYJISIPHO-
KUHETHUYECKON TEOPUHU.

Monenu TBEPAOro, KHUAKOTO M Ta3z000pa3HOro cocTOSHUM BemiecTBa. Kpucramnuueckue u
amopdubie Tena. OOBsSCHEHUE CBOWCTB Ta30B, XUAKOCTEH W TBEPABIX TEN HA OCHOBE IMOJIOKCHUU
MOJIEKYJIIPHOKMHETHYECKON Teopuu. CMaunMBaHWe U KanWJUIAPHBIE sBJIEHUsA. TeruioBoe paciiupeHue u
cKatue.

Temneparypa. CBa3b TeMIEpaTypbl CO CKOPOCTbIO TEIUIOBOTO JBHKEHUS 4YacTHL. BHyTpeHHss
sHeprusi. CrocoObl M3MEHEHUsT BHYTPEHHEH SHEpPruM: TEIUIonepeiada W COBEpIICHHE padoThl. Busr
TEIUIONEpeIauu: TEIIONPOBOAHOCTb, KOHBEKLIUS, U3ITyUCHHE.

KonuyectBo TemnoTel. VYienbHas TEIIOEMKOCTh BeEIIeCTBa. 1€MJI0OOOMEH U TEIUIOBOE
paBHOBecHe. YpaBHEHUE TEIUIOBOro Oananca. [lnaBneHue u oTBepJeBaHUEe KPUCTAUIMYECKUX BEIECTB.
VYaensHas TeruioTta miaBieHus. [lapooOpazoBanue u koHjaeHcanus. Mcmapenue. Kunenwe. YaenbHas
TeIUI0Ta MapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyPhl KUIIEHUS OT aTMOC(HEPHOTO JaBICHUSI.

BnaxnocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[Tpunuuns! padote! TemnoBsix asuratenedt KIIJ[ temoBoro neurarens. TemioBble IBUTaTeNu U
3allIUTa OKPYKAIOMIEH Cpe/Ibl.

3aK0oH COXpaHEHUs U TIPEBPAILICHUS SHEPTUH B TEIUIOBBIX MPOIleccax.

Jlemoncmpayuu

Hab6monenrne 6poyHOBCKOTO JBUKEHUS.

Habmronenue nudysuu.

HabGmronenue siBeHnit cMauyuBaHMs M KalTWJUTSIPHBIX SIBJICHUH.

Habmroienue TemnoBoro pacuvpeHus Ted.

W3menenue gaBiaeHus ra3a mpu U3MEHEHUHU 00bEMA U HarpeBAaHUU WJTH OXJIAXKICHHH.

[IpaBuna n3MepeHus TeMiepaTypsl.

Bunae! Tenonepenaun.

OxJaxaeHue mpyu COBEPIICHUH PaOOTHI.

HarpeBanue mpu coBepiiieHuu padOThl BHEITHUMU CUJIaAMH.

CpaBHeHHE TETIOEMKOCTEN Pa3IMYHBIX BEILIECTB.

HaOronenne KuneHns.

HabnroneHre mocTosHCTBa TeMITepaTyphbl pH TIaBJICHUU.

Mopgenu TeIIOBLIX NBUTaTeIEH.

Jlabopamopmwsie pabomul u onvimol

OnbITHI 10 OOHAPYKEHUIO ACHCTBUS CHUJT MOJICKYJISIPHOTO TIPUTSKCHHUS.

OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM MJIM caxapa.

OMBITHI 110 HAOTIOACHHUIO TETJIOBOTO PACIITUPEHUS Ta30B, JKUIKOCTEH U TBEPBIX TEI.

Omnpenenenue JaBieHUs BO3yXa B OAJUIOHE IIPHIIA.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH JIABJICHUS BO3/IyXa OT €ro 00bhEMa U HarpeBaHUs WIIH
OXJIQXKICHHUS.

[TpoBepka rumoTe3bl JUHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KHUIKOCTH B TEPMOMETPHIECKOM
TpyOKe OT TeMIepaTyphbl.

Habmionenne m3aMeHeHus: BHYTpEHHEH SHEpruM Tella B pe3yJbTaTe Terionepeadyd U paboThl
BHEILIHUX CHI.

HccnenoBanue sSiBIEHUS TEMII000MEHA TTPU CMEIIMBAHUHN XOJOIHON U TOPSYEH BOJIBI.

OnpeneneHre KOJNMMYECTBA TEIUIOTHI, TOJYYCHHOTO BOJON MpH TEIIoOOMEHE C HarpeThiM
METAJUIMYECKUM [IUINHAPOM.

13



Onpenenenre yaeabHOU TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca ucrnapeHusl.

OnpeneneHre OTHOCUTEIBHOM BJIa)KHOCTH BO3/yXa.

Ornpenenienne yAelIbHON TEIJIOTHI TUIaBICHUS JIbJIA.

Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUSA

Onektpuzanusi Tel. JIBa poaa sieKTpuueckux 3apsgoB. BzaummoneicTBue 3apsiKEHHBIX Tell.
3akon Kynona (3aBHCHMOCTH CHWJIBI B3aWMOJICHCTBUS 3apsSOKEHHBIX TEJ OT BEJIWYUHBI 3apsI0B U
PACCTOSIHUSL MEXAY TeJIaMu).

OnekTpuueckoe mnoje. Hanpsk€HHOCTh anekTpuyeckoro mnosis. [lpuHnun cyneprno3unuu
ANEKTPUICCKUX T0JIeH (Ha KAYECTBEHHOM ypOBHE).

Hocurenu snexTpudeckux 3apsjioB. DJIEMEHTapHbIN 3ieKkTpuyeckuil 3apsa. CTpoeHue aroma.
[IpoBOHUKY U TUAAEKTPUKUA. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsia.

DJIEKTPUUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. ICTOYHUKH MTOCTOSIHHOTO
ToKa. JIEMCTBUS 3JIEKTPUUYECKOrO TOKa (TEIJIOBOE, XMMHYECKOE, MAarHUTHOE). DJIECKTPUUYECKUHA TOK B
JKHIKOCTSIX U raszax.

OnekTpuueckas mnenb. Cuiia Toka. DiekTpuueckoe HamnpsikeHue. CONpoTUBICHHE MPOBOIHUKA.
VYnenbHO€e compoTuBiieHHE BemiecTBa. 3akoH Owma mns ydactka 1menu. llocrnemoBatenbHoe U
napajiebHOe COSAMHEHNE TTPOBOIHUKOB.

Pabora u MOMHOCTBH 37€KTpUUYECKOTO TOKa. 3akoH [[xoyns—JleHua. DnekTpuyeckue Lenu U
MOTPEOUTENH IEKTPUIECKOl sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

ITocTossHEBIE MarHuTEL. B3anMoaecTBHE TTOCTOSHHBIX MarHuTOB. MarautHoe noje. MaroHuTHoe
noJjie 3eMJIM U €ro 3HaueHue JJis ku3HU Ha 3emuie. OnbIT DpcTteaa. MarHuTHOE MoJie AIEKTPUUECKOTO
ToKa. [IpumMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[elicTBE MarHUTHOTO MOJIsi HA MPOBOAHUK C TOKOM.
DJIEKTPOJABUTATEIb TMOCTOSIHHOTO TOKa. McCrmosb30BaHWE 3JIEKTPOJBHUIaTeNIe B  TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apazes. SBneHue snekTpoMarHuTHOM UHAYyKUUHU. [IpaBuio Jlenua. DnexkrTporeneparop.
Crioco0Obl MOy4YeHUs DJIEKTPUUECKOW JHEPrUu. DJIEKTPOCTAHIIMU Ha BO30OHOBIISIEMBIX HCTOYHHKAX
SHEPTHUH.

Jlemoncmpayuu

DneKkTpu3zanus Ted.

JIBa pojia SIEKTPUYECKUX 3aps0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEJl.

YCTpOoKCTBO U IEUCTBUE IIEKTPOCKOIIA.

DIIeKTpOCTATUYECKAs UHTYKITUS.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsi/IOB.

[TpoBOTHUKY U AUDIIEKTPUKH.

MopenvpoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

VCTOYHHKH MOCTOSHHOTO TOKa.

JlercTBUA DIIEKTPUUYECKOTO TOKA.

DJIEKTPUYECKUH TOK B )KHIKOCTH.

I"a30BbIii pa3psa.

N3mepenne cuitbl TOKa aMIepMeETPOM.

N3mepenne 31eKTPUYECKOro HaMPSKEHUS BOJIBTMETPOM.

PeocraTt 1 Mara3uH conpoTHUBIIECHUH.

BzaumoneiicTBre NOCTOSHHBIX MArHUTOB.

MopenvpoBaHue HEBO3MOXKHOCTH Pa3CJICHHsI MOJTOCOB MarHUTA.

MopennpoBaHre MarHUTHBIX MOJI€H MOCTOSHHBIX MarHUTOB.

OmnbIT DpcTena.

MarnuTtHoe nojie Toka. JJIEeKTPOMarHmr.

JlelicTBME€ MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.

DNIEKTPOABUTATEINb MIOCTOSTHHOTO TOKA.

UccnenoBanue sBICHUS 3JIEKTPOMATHUTHON UHIYKIIVH.

Omnbitel @apages.

3aBUCUMOCTb HAMpPaBJICHUS HHAYKIIMOHHOTO TOKA OT YCJIIOBUH €ro BO3HUKHOBEHUS.

DIIEKTPOreHePaToOp MOCTOSHHOTO TOKA.

Jlabopamopmsie pabomul u onvimol
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OnbITHI 1O HAOIIOEHUIO SJIEKTPU3ALUHU TeJl MHAYKLHEH U PU CONTPUKOCHOBEHUU.

HccnenoBanue nelcTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U TUAJICKTPUKH.

COopka u mpoBepka pabOThI IEKTPUUECKOH I[EMH TOCTOSHHOTO TOKA.

W3mepenue u peryaupoBaHue CHIIbI TOKA.

W3mepenne u peryampoBaHue HaApsHKCHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBl TOKa, HAYIIETO 4Yepe3 pPE3UCTOP, OT CONPOTHBIICHUS
pe3ucTopa 1 HalpsHKEHUs Ha pe3UCTOpeE.

OnBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPUUYECKOT'O COMPOTUBIICHUSI TPOBOJIHUKA OT €ro
JUIMHBI, TUIOLIAU TONIEPEYHOr0 CEYEHHS U MaTepHaa.

IIpoBepka mnpaBwiia CIOXKEHUS HANOPSHDKEHUM IIPU  IOCJIEN0BATEIBHOM COECIUHEHHUHM [JBYX
PE3UCTOPOB.

IIpoBepka npaBuia 715l CUIIbI TOKA MIPU NapAJIIEIIbBHOM COCAMHEHUN PE3UCTOPOB.

Onpenenenne pabOTHI AIEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

Ornpeznenenre MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIACIIIEMON Ha PE3UCTOPE.

WccnenoBanue 3aBUCUMOCTH CUJTBI TOKA, UTYILIETO Y€pe3 JaMIIOUKy, OT HAIPsHKEHUS Ha HEl.

Onpenenenne KII/] narpesarensi.

WccnenoBanne MarHUTHOTO B3aUMOJICHCTBUS MMOCTOSTHHBIX MarHUTOB.

W3ydyeHre MarHUTHOTO TIOJISl TOCTOSIHHBIX MarHUTOB MPH UX OOBbEIMHEHUU U Pa3/ICICHUH.

Uccnenoanue neicTBUS 3IEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbl B3aUMOJICUCTBUS KATYIIKHA C TOKOM U MarHuTa
OT CHUJIbI TOKA M HANPABJICHUS TOKA B KaTYIIIKE.

N3yuenue aeiicTBUS MarHUTHOTO MOJISI HA POBO/JIHUK C TOKOM.

KoncTpyrnpoBanue u u3ydeHue padboThl AIEKTPOIBUTATEIS.

N3mepenne KI1/] anekTpoaBuraTenbHOM YCTAHOBKH.

OMNBITEI IO UCCIEAOBAHUIO SIBIICHUS AJICKTPOMATHUTHON MHAYKIIMH: UCCIEAOBAaHUE M3MEHECHHI
3HAUYEHMs U HAMPaBJIEHUS UHIYKIIMOHHOTO TOKA.

9 KJIACC
Paspnen 8. MexaHuyeckue siBJCHUSA

Mexannueckoe nBukeHue. MarepuanpHas Touka. Cucrema orcu€éta. OTHOCUTENBHOCTD
MEXaHMYECKOrO0  JBWKEHHs. PaBHOMEepHOe  mHpsMonMHEHOEe — JaBMXkeHue.  HepaBHomepHoe
IpSIMOJMHENHOE ABM>KeHNEe. CpellHsAs U MTHOBEHHAs! CKOPOCTb Tejla IPYU HEPABHOMEPHOM JIBUYKEHUU.

VYckopenue. PaBHOyckopeHHOe mpsMoiuHeiHoe nBwkeHue. CBoOomHoe maneHue. ONbITHI
lanunes.

PaBHOMepHOE nBHXKEHUE 1O OKpY)HOCTH. [lepros n yactora obpauieHus. JIuHeiiHas u yriosas
CKOpOCTH. LleHTpOoCTpEMUTENIBHOE YCKOPEHUE.

IlepBbiii 3akoH Hprorona. Bropoit 3axkoH Herorona. Tpermit 3akoH Herorona. IIpuHiun
CYIIEPIIO3HULIVH CHIL

Cuna ynpyroct. 3akoH ['yka. Cuiia TpeHHUs: cujaa TPEHUs CKOJIbKEHUS, CUJla TPEHHS TOKOA,
JpYTUe BUIbI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMHPHOTO TATOTEHHs. YCKOpeHHe cBOOOIHOro mnaieHus. [IBuxeHue
ma"eT Bokpyr Comnnua. [lepBas kocmuueckast ckopocTb. HeBECOMOCTB U IeperpysKHu.

PaBHOBecue MarepuanbHOM TOYKW. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue TBEpAOro Tena ¢
3aKpEIUIEHHOMN OChIO BpaleHuss. MoMeHT cuibl. LIeHTp TsxecTu.

Nmnynsc Tena. M3MeHenne wumnynbca. MMmynbe cuiibl. 3aKOH COXPAHEHUS HMITYJbCA.
PeakTuBHOE IBMKEHUE.

Mexannueckast paboTa ¥ MOIIHOCTh. PaboTa cui TskecTH, ynpyroctH, TpeHus. CBsi3b SHEPTUH U
pabotbl. IloTeHuManbHas SHeprus Teja, MOAHATOTO HAJ MOBEPXHOCTHIO 3eMid. [loTeHuumanbHas
SHEprus Cxarod npyxkuHbl. KuHeTtmueckas sHeprus. TeopemMa O KHUHETHYECKOW SHEPruu. 3aKOH
COXpaHEHUs1 MEXaHUYECKON YHEPTHUN.

Jlemoncmpayuu

Habmionenne MexaHHUEeCKOTro ABMXKEHUS TeJla OTHOCUTENILHO Pa3HBIX TEJl OTCUETA.

CpaBHeHHME MyTel U TPAEKTOPUN JBHKEHUS OAHOTO M TOTO K€ TeJla OTHOCUTEIBHO Pa3HbIX TEl
oTcuéra.

N3mepeHne CKOpOCTH U YCKOPEHUs MPSMOIMHENHOTO IBUKEHUS.
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HccnenoBanue NpU3HAKOB PaBHOYCKOPEHHOT'O IBUKEHHUS.

Habmionenue 1BMXeHHS Tella 10 OKPYKHOCTH.

HaOnronenne MexaHU4eCKUX SIBIEHUH, NPOMCXOAIMX B cucTeMe oTcuéra «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBXKEHUH OTHOCUTENFHO KaOMHEeTa (PU3UKH.

3aBUCUMOCTb YCKOPEHHS TeJla OT Macchl Tela U IEHCTBYIOLIEH Ha HErO CHUJIBL.

Habumronenne paBeHcTBa CUJl IPU B3aUMOAEUCTBUN TEJL.

M3MeHeHue Beca Tella Ipu YCKOPEHHOM JIBUKEHUU.

Ilepenaya nmIynbca Ipyu B3aUMOJEHCTBUU TEIL.

[TpeoOpa3oBaHus 3HEPruM MpHU B3aUMOAEHCTBUHU Tell.

CoxpaHeHue UMITyJIbCa IPU HEYIPYTOM B3aUMOIECHCTBHH.

CoxpaHeHue UMITyJIbCa TP a0COIFOTHO YIIPYTOM B3aUMOJICHCTBUY.

HaGnroneHue peakTUBHOTO IBUKEHMSL.

CoxpaHeHue MEXaHUYECKOW IHEPTUH IPU CBOOOIHOM I1a/IEHUU.

CoxpaHeHue MEXaHUYECKOM 3HEPruM MPU JBMXKEHUU TeJla MO/ 1eHCTBUEM IPYKUHBI.
Jlabopamopusie pabomul u onvimul

KoHcTpyupoBanue TpakTa Jjsl pa3roHa M JaJIbHEHIIEro paBHOMEPHOTO JIBUXKEHHUS LIapUKa MU
TEJEKKH.

OnpeneneHue cpefHell CKOPOCTH CKOJIbXKEHUs OpycKa MJIM JBM)KEHHUS LIapuKa MO HAKIOHHOMN
IIJIOCKOCTH.

OnpezneneHye yCKOpeHUs Teja IpH paBHOYCKOPEHHOM JBMKEHHH 110 HAKJIOHHOMN IJIOCKOCTH.

HccnenoBanne 3aBHCHMOCTH TYTH OT BpPEMEHH IIPH PaBHOYCKOPEHHOM JIBU)KEHUH 0Oe3
HayajabHON CKOPOCTH.

[IpoBepka rumnoTe3bl: €ciu NpU PaBHOYCKOPEHHOM JBHUKEHUHM O€3 HadallbHOM CKOPOCTH IIyTH
OTHOCATCS KaK psAJl HEYETHBIX YUCEIl, TO COOTBETCTBYIOIINE IPOMEXYTKH BPEMEHHU OJJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIbI TPEHUS CKOJIBKEHUSI OT CUJIbI HOPMAJIbHOTO JIaBJICHUS.

Onpenenenne k03P PUINEHTA TPEHUS CKOIBKEHUS.

Omnpenenenne KECTKOCTU MPYKUHBI.

Onpenenenue paOOThl CUIIBI TPEHUS MPU PAaBHOMEPHOM JIBUXKEHUHU Tella MO TOPU30HTAIbHOM
MTOBEPXHOCTH.

Onpenenenue pabOThl CHIIBI YIIPYTOCTH IPU MOABEME Ipy3a € MCIOJIb30BAaHUEM HEMOJIBUKHOTO
M TIOJBMKHOT'O OJIOKOB.

W3y4eHne 3aKOHa COXpaHEHUsI SHEPTUU.

Pa3nesn 9. Mexannueckue Kos1e0aHUS M BOJIHBI

KonebarenbHoe papmkeHne. OCHOBHBbIE XapaKTEpPUCTHKH KoJleOaHMN: TEpHoA, dYacToTa,
amruityna. Matematuueckuil M NpyKUHHBIN MasTHUKU. [IpeBparienne 3Hepruu npu KojaedareabHOM
JIBYDKEHUU.

3aryxatomue KosneOanus. BreiHyxneHHole kosieOanus. Pe3onanc. MexaHudeckue BOJIHBL.
CpolicTBa MexaHn4eckux BoOJH. IIpononbHble M TmonepedHble BOJIHBL. JlJIMHA BOJIHBI M CKOPOCTh €€
pacnpocTpaHeHHs. MeXxaHW4YecKHe BOJIHBI B TBEPIOM TeJe, CEHCMHYECKHE BOJIHBL. 3BYK. [ pOMKOCTB
3ByKa M BbicoTa ToHA. OTpaxkeHue 3Byka. IHQpa3ByK U yIbTpa3ByK.
Jlemoncmpayuu

Habmonenue xonebanuii Ten moJ1 AeUCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.

Habmroienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

Habmionenre BeIHYXACHHBIX KOJeOaHUH U pe30HaHca.

PacnipocTpanenre npooabHBIX U MONEPEYHBIX BOJIH (HAa MOJIENH).

HabmioneHne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTHYECKHI1 pe3oHaHC.
Jlabopamopmwsie pabomul u onvimol

OnpezneneHue 4acTOThI U EPHOAA KOIeOaHUH MaTeMaTUYECKOr0 MasiTHUKA.

OmnpezneneHue 4acTOTHI U MEPHOAA KoeOaHUH MPYKUHHOTO MasTHUKA

HccnenoBaHue 3aBUCUMOCTH NTEPHOAA KOJIEOAHNH MMOABEIIEHHOTO K HUTH IPy3a OT JAJMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH NTEPHOA KOJIEOaHUH MPYKMHHOTO MasiTHUKA OT MacChl Ipy3a.

[TpoBepka HE3aBUCUMOCTH IEeproia KoJebaHuil rpy3a, MOIBEIMIEHHOTO K HUTH, OT Macchl rpysa.

OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh IMEpHOAa KOJeOaHWH MNPYKUHHOTO MasTHHKA OT
Macchl Ipy3a 1 KECTKOCTH MPYKHUHBI.
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H3mepenne yckopeHus cBOOOAHOTO MaJACHHUS.

Pa3nes 10. Di1eKTpOMAarHuTHOE 110JIe M 3JIEKTPOMATHUTHBIE BOJTHBI

DONEeKTPOMarHUTHOE MoJje. DJIeKTPOMarHuTHbIE BOJHBL. CBOMCTBAa AJIEKTPOMArHUTHBIX BOJIH.
[IIxana >;eKTpoMarHuTHEIX BOJIH. Vcrosib30BaHUE 3JIEKTPOMArHUTHBIX BOJH JIJIsi COTOBOM CBSI3HU.

DnekTpoMarHuTHas npupojaa ceera. CkopocTh cBeTa. BoinHOBEIE cBOWCTBa CBETA.
Jlemoncmpayuu

CBolicTBa AJIEKTPOMArHUTHBIX BOJIH.

BoiHOBBIE CBOICTBA CBETA.

Jlabopamopmsie pabomul u onvimol

W3ydeHue CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO TenedoHa.

Pa3nen 11. CBetoBble siBJICHUS

JlydeBas mogens cBeta. Mctounuku cBeta. [IpsamoninHeiiHoe pacipocTpaHeHUE CBETA. 3aTMEHUS
Connua u Jlynsl. Otpaxenue cBera. [1nockoe 3epkano. 3akoH OTpa’KeHHUS CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHUs cBera. [lonHoe BHyTpeHHee OTpa)K€HHE CBETA.
Hcnonb30BaHre NOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHYECKUX CBETOBOJIAX.

Jlunza. Xox mydeit B nunze. Ontudeckas cucreMa ¢oToamnmnapara, MUKPOCKOIA M TEJIECKOIa.
I'na3 kak ontuyeckas cucreMa. biaM3opyKkocTh U JabHO30PKOCTb.

Pasznoxxenue Oemoro csera B crnekTp. OmbiTel HptoToHa. CioeHHE CIEKTpajibHBIX I[BETOB.
Jucnepcus cera.

Jlemoncmpayuu

[IpssMonMHENHOE pacCIIPOCTPAaHEHUE CBETA.

OTtpaxxeHue cBeTa.

[Tonryuenue n300paxeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.

[Ipenomnienue cBeTa.

OnTH4eckuii CBETOBOI.

Xon nyuelt B coOuparomiei JuHse.

Xop JIydeil B paccenBaroleH JIMH3E.

[Tony4yenne n3o0paxeHuit C MOMOIIBIO JIMH3.

[Tpunuun neiictBust Gporoanmnapara, MUKpPOCKOIIA U TEJIECKONA.

Mopens riasa.

Paznoxenue 6enoro cBera B CIIEKTP.

[Tomryuenue 6emoro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopusie pabomul u onvimol

HccenenoBanue 3aBUCUMOCTH YIJ1a OTPaKEHUSI CBETOBOTO JIyda OT yrijia HaJeHHUs.

N3ydeHne xapakTepuCTUK U300pakeHus IpeIMeTa B INIOCKOM 3epKalle.

HccnenoBanue 3aBUCMMOCTH YIUIa MPEJIOMIICHHS] CBETOBOTO Jiyya OT YIJIa MaJIeHHUs] Ha TPaHUILIE
«BO3J1YX—CTEKJIO».

[Tony4yenue n300paXkeHU C MOMOIIBIO COOMPAOLIEH JTHH3BI.

Omnpenenenne HOKyCHOrO pacCTOSTHUS M ONITUYECKON CHIIBI COOMparoLei INH3HI.

OMBITHI MO PA3JI0KEHUIO OEJIOT0 CBETa B CIIEKT.

OMBITHI 10 BOCIIPHUATHIO 1IBETA MPEAMETOB MPHU UX HAOIIOACHUH Yepe3 IBETOBBIC (PHIIBTPHI.

Pa3znen 12. KBanToBble IBJeHHS

Onwitel Pesepdopna m mnanerapHas mozens atroma. Moxens atroma bopa. Hcnyckanue u
norJomnieHne ceera atoMoM. KBanTel. JIuneluaTeie ClIEKTPHI.

PannoaktuBHOCTh. Anb(a, Oera- m ramma-uzmydeHus. CtpoeHue aToMHOro sjpa. Hykmonnas
MoOJellb aTOMHOro sijpa. M3otonbl. PagmoaktuBHble mpeBpaiienus. llepuoa moinypacmana aTOMHBIX
sanep.

Snepuble peakuuu. 3aKOHbI COXPAHEHHs 3apsOBOTO M MacCOBOTO YHCEN. OJHEPIHsl CBS3U
aTOMHBIX siaep. CBsi3b Macchl M 3Hepruu. Peakuuu cuHTe3a W naeieHus saep. VcTouHuku sHepruu
ConHua u 3B€37.

Anepnas sHepreTuka. JleicTBUS paAMOaKTUBHBIX U3JTyY€HUN Ha )KUBbIE OPTaHU3MBbI.
Jlemoncmpayuu

CrieKTpbl U3JIy4€HHUs U TIOTJIOMICHHUS.

CrexTpsl pa3IuyHbIX T'a30B.

CnekTp Boaopoaa.
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Hab6nronenue tpexoB B kamepe BunbcoHna.

Pabora cuérurka HOHU3UPYIOIUX U3TYUCHUH.

Perucrpanus u3inydeHus IpupoIHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimol

Habmroienue CruomHbIX ¥ IMHEHYAThIX CIIEKTPOB U3JIy4EHUSI.

HccnenoBanue TpeKOB: U3MEPEHHE YHEPTUU YaCTHIIBI 10 TOPMO3HOMY ITyTH (110 poTorpadusm).

H3mepenne paanoakTUBHOTO GoHa.

IToBTOpHTE/IBLHO-0000IAKOIINI MOLY.Ib

[ToBTOpHUTENHEHO-00001IAIOMIMN MOAYNb TMpeJHa3HAYeH MJisi CUCTEeMaTH3aluud U 000O0IIeHUS
MPEIMETHOTO COJEPKAHUS U OIbITa JESITeNbHOCTH, NMPUOOPETEHHOrO MpH H3YYEHHH BCEro Kypca
¢u3uKn, a TakkKe ANS TOATOTOBKM K OCHOBHOMY TOCYAAPCTBEHHOMY O3K3aMeHY Mo (usmke s
00y4Jaronuxcs, BEIOPaBIIUX 3TOT Y4COHBIN MPEIMET.

[Tpu M3yuyeHun NaHHOIO MOAYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHUJbI JESTEIBHOCTH, HA
OCHOBE KOTOpBIX OOecreynBaeTcsi JOCTH)KEHHE TMPEAMETHBIX M METANpeIMETHBIX IUIaHUPYEMBIX
pe3ysbTaToB 00yueHus1, (POPMUPYETCS €CTECTBEHHOHAYYHAsl TPAMOTHOCTb: OCBOCHHE HAYUHBIX METOOB
UCCIIEIOBAHMS SIBJICHUM MPUPOABI U TEXHUKHU, OBIAJCHUE YMEHUSIMH OOBICHITH (PU3UUYECKHE SIBICHUS,
IIPUMEHSIS TOTY4YECHHbIE 3HAHUS, peIIaTh 3a/1a4M, B TOM YHUCJI€ KAUECTBEHHBIE U IKCIIEPUMEHTAJIbHbIE.

[TpuHIMNIUATBHO AESITEILHOCTHBIM XapakTep JaHHOTO paslieia peaau3yercs 3a c4é€T TOro, uTo
o0ydJaroImuecs BHIIOTHSIOT 3aJaHHsI, B KOTOPBIX UM MPEIaraercs:

HAa OCHOBE IOJYYCHHBIX 3HAHUI pAclO3HaBaTh U HAYYHO OOBACHATH (PU3UYECKHUE SBIICHUS B
OKpY>Karolllel IpUpo/ie U IOBCETHEBHOM KU3HH;

UCIIONIb30BaTh HAYYHbIE METOJbl HCCIENOBaHUS (PU3UYECKUX SBJICHWM, B TOM 4YHCIE Ui
IIPOBEPKHU TMIIOTE3 U MOJIYUEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAay4YHbIE OCHOBBI HambOOIee BaXXHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJOTHUH,
HanpuMep, MPAKTUYECKOTO HCIOJIb30BAHUS PA3JIMYHBIX MCTOYHMKOB SHEPrUM Ha OCHOBE 3aKOHA
IIPEBPALICHNS U COXPAHEHMSI BCEX U3BECTHBIX BUOB DHEPIUU.
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TEMATHUYECKOE INIAHUPOBAHUEC ONPEJIEJEHUEM OCHOBHBIX BUJIOB YUEBHOM JEATEJbHOCTHU OBYYAIOIIUXCS U
IINTAHUPYEMbBIMH OBPA30OBATEJIbHBIMU PE3YJIbTATAMU NU3YYEHUA PA3JIEJIOB

7 KJIACC

Neni/n

HanmenoBanne
pazniena (Tembl) Kypca

KonnuectBO
4acoB

IIporpammHoOe conepxaHue

OCHOBHEBIE BUABI ACATCIBHOCTU 06yqafonmxca

Paznen 1. ®usuka u ee posb

B IIO3HAHUMUN

OKPY’KaIOIIero Mupa

1.1 | ®usuka— Hayka o 2 ®u3nka — HayKa 0 IPUPOJE. BrisiBiienue pa3znuyuii Mexy GU3NYECKUMH U XUMUYECKUMHU
pupoJie SBneHus npupoasl. IPEBPAILCHUSIMHU.
DuU3NYECKUE SBIICHUS: PacrioznaBanue u kmaccudukanysi Gu3NIeCKuX sBICHU:
MEXaHUYECKUE, TEIJIOBBIE, MEXaHUYECKHUX, TEIIOBBIX, 3JIEKTPUUECKUX, MATHUTHBIX U CBETOBBIX.
JJIEKTPUYECKNE, MATHUTHBIE, Habmronenue n onucanue GU3HUECKUX SBICHUN
CBETOBBIE, 3BYKOBbIE
1.2 | ®usnveckue 2 Pu3nYeCcKUe BEITUYHHBI. Omnpenenenue 1eHbl JeJIeHUs HIKaIbl U3MEPUTEIBLHOTO pUoOpa.
BEJINYUHBI N3mepenue ¢pusnyeckux BenuuuH. | M3MepeHue TMHEHHBIX pa3MepOB TN U MIPOMEKYTKOB BPEMEHHU C
dusnueckue npruoOOopHI. Y4€TOM ITOTPEUIHOCTEM.
[TorpemHoCTh U3MEpEHUIA N3mepenune o0bEMa )KUAKOCTH M TBEPIOTO Tea.
MexnyHaponnas cuctema eauHul | Mi3mepeHue teMiiepaTypsl IpU MOMOLIH KUJAKOCTHOIO TEPMOMETPA U
JJaTYNKA TEMIIEPATYPHI.
BoinonHeHue TBOpUECKHUX 3aJaHUI 110 IOUCKY CIIOCOO0B U3MEPEHMS
HEKOTOPBIX (PU3MUECKUX XapaKTEPUCTHUK, HAIIPUMEp, pa3MepOB MaJIbIX
00BEKTOB (BOJIOC, MMPOBOJIOKA), YIATEHHBIX 00BEKTOB, OOTBIITHX
paccTOsIHUM, MaJIbIX IPOMEKYTKOB BpeMeHH. O0cyKIeHne
IpeiyIaraéMbIX cCocoooB
1.3. | EcrecTtBeHHO 2 Kak ¢usuka u npyrue Bo1iBrkeHne TunoTes, o0ObSICHAIOLIMX MPOCThIE SBJICHUS, HAIPUMED:
Hay4HBII METOJ €CTECTBEHHBIC HAYKU U3Yy4aroT — IIOYEMY OCTAHABJIMBAETCS JBUKYILEECS 110 TOPU30HTAIBHON
[TO3HAHUS MIPUPOLY. IIOBEPXHOCTH TEJO;

EcrecTBeHHOHay4HBIN METOL
MO3HAHMS: HAOJIIO/ICHHE,
MMOCTAaHOBKA HAYYHOTO BOTIPOCA,
BBIJIBUKEHHE THUITOTE3,
9KCTIEPUMEHT I10 TTPOBEPKE
TUIIOTE3, OOBICHCHUE
Ha0JII01aEMOTO SIBJIICHUS.
Onucanne Gu3nIecKux

— MOYEMY B KapPKYIO MTOTO/ly B CBETJION OJIEXkK/I€ MPOXJIATHEN, YEM B
témHOM. [Ipennoxkenune cnocoO0B MPOBEPKHU TUIIOTE3.

[TpoBeneHue uccienoBaHus MO MPOBEPKE KAKOU JTNOO TUTIOTE3HI.
[TocTpoenue mpocTelmmx Mojenel Gu3ndeckux sBJICHUH (B BUIE
PUCYHKOB WJIM CXEM), HAI[pUMEP MaACHHUE MPeaIMeTa; IPSIMOTHHEHHOE
pacnpoCTpaHEHUE CBETA
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‘ SIBJIEHUU C IIOMOIILI0 MOJeIeH

Pa3znen 2. HepBOHa‘laJILHLIe CBECJICHHUSA 0 CTPOCHUM BCIIECTBA

2.1 | CtpoeHue BemiecTBa 1 CtpoeHue BemiecTBa: aTOMbl U Habumronenue u uHTEpIpeTaus ONbITOB, CBUIETEILCTBYIOMINX 00
MOJICKYJIBI, KX pa3Mepbl. OMBITEL, | aTOMHO-MOJICKYJISIPHOM CTPOCHHH BEIIECTBA: OIBITHI C PACTBOPEHUEM
JTOKa3bIBAIOIINE JUCKPETHOE Pa3IMYHbIX BEUIECTB B BOJIE.
CTPOEHHE BELLECTBA Omnenka pa3MepoB aTOMOB M MOJIEKYJI C UCIIOJIb30BaHUEM (oTorpadui,
MOJIYYCHHBIX Ha aTOMHOM CHJIOBOM MUKpockore (ACM) —
naboparopHas pabota o reme: «OIeHKa TUaMeTpa aToMa METOJI0M
psAnoB (¢ ucroas3oBanueM dotorpaduii)». OnpeneneHue pa3mMepon
MaJIBIX TEJ
2.2 | [IBmxeHue u 2 JIBMOKEHUE YaCTHII BEIISCTBA. Habmonenue u o0bsicHeHre OpOYHOBCKOTO JABHKEHUS U SIBICHUS
B3aMMO/ICHCTBUE CBsi3b CKOPOCTH JBIDKEHUS YacTull | nuddysum.
YacTHUIl BEUIECTBA C TeMIIepaTypou. [IpoBenenue 1 0ObSICHEHNE OTBITOB 110 HAOIIOACHHUIO TETLTIOBOTO
BpoyHoBCKoe nBHIKEHUE, pacIIMpeHus ra3oB.
b ysus. [IpoBenenue 1 0ObICHEHUE OIBITOB MO OOHAPYKEHUIO CUJTT
B3aumopeiicTBue yacTuiy MOJICKYJISIPHOTO TPUTSKCHHUSI
BEIIECTBA: MPUTSKEHHUE U U OTTAJIKUBAHUS
OTTaJKUBaHUE
2.3 | ArperarHele 2 ArperatHble cocTosiHUS BemecTBa: | Omucanue (C UCIONIb30BaHUEM MTPOCTHIX MOJIEJIeH) OCHOBHBIX Pa3nuyuil

COCTOsSIHHA BEIICCTBA

CTPOEHUE Ta30B, JKUIAKOCTEH U
TBEPABIX (KPUCTATITUNYECKUX ) TeIl.
B3anMocBsI3p MEX 1y CBOHCTBAMHU
BEIIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U X aTOMHO-
MOJIEKYJISIPHBIM

ctpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUIN BOJIbI

B CTPOCHUU Ta30B, KUJKOCTEH U TBEPABIX Tell.

OOBsicHeHHE Malol C)KUMAEMOCTH KUIAKOCTEH U TBEPABIX Tell,
OOJIBIION CKUMAEMOCTH I'a30B.

OO0BbsicHeHHe coxpaHeHUs: HOPMBI TBEPABIX TEN U TEKYUECTH KHUIKOCTH.
[IpoBenenne ONBITOB, JOKA3BIBAIOIINX, YTO B TBEPIOM COCTOSIHHH BOJIBI
YaCTHUIIbl HAXOJIATCS B CPETHEM JalIbIlle APYT OT Apyra (IIOTHOCTh
MEHBIIE), YEM B KHUIKOM.

YcTaHoBIIeHUE B3aMMOCBSI3U MEXKAY OCOOCHHOCTSIMU arperaTHbIX
COCTOSIHUH BOJIBI M CYIIIECTBOBAaHMEM BOJIHBIX OPTaHH3MOB

(MC — Guonorusi, reorpadusi)

Paznen 3. /IBu:xeHue U B3auMojieiicTBue

TeJ

3.1

Mexanuueckoe
JBHKECHHE

3

MexaHnuecKoe IBUKEHHE.
PaBHOMEpHOE 1 HEpABHOMEPHOE
JBUKECHHUE.

Cxopoctb. Cpeassisi CKOpOCThb IIpH
HEPABHOMEPHOM JBH)KCHHUH.

HccnenoBanne paBHOMEPHOTO IBUJKEHUS, ONIPENETIEHUE €r0 IPU3HAKOB.
Habuntoienne HepaBHOMEPHOTO ABM)KEHUS U OTIpEIeTICHUE €T0 OTIINYUI
OT PaBHOMEPHOTO JIBUKEHHUSI.

Omnpenenenne CKOPOCTH paBHOMEPHOTO JIBH)KEHUS (IIapHuKa B
AKHUJIKOCTH, MOJIETTH 3JIEKTPUYECKOTO aBTOMOOMJIS U T.JI.).
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Pacuér nmyTu u BpeMeHU IBUKEHUS

Omnpenenenue cpegHeil CKOPOCTH CKOJIBKEHUS OpycKa WX [IapuKa 1o
HAaKJIOHHOM IUIOCKOCTH Pelienue 3a1a4 Ha onpeeeHue MyTu, CKOPOCTH
U BPEMEHU PAaBHOMEPHOIO JIBUKECHHUSL.

Amnanu3s rpadMKOB 3aBHCUMOCTHU ITYTH U CKOPOCTH OT BPEMEHH

3.2 | Uuepmus, macca, 4 SIBrnenne nHepuuu. 3aKoH OOBsicHEeHHE U TTPOTHO3UPOBAHUE SIBJICHU, 00YCIIOBIICHHBIX HHEPIIMEH,
IJIOTHOCTD uHepuuu. Baumopeiicrsue ten HaIpUMep, YTO MPOUCXOIUT IPU TOPMOKEHUU WIIM PE3KOM MaHEBPE
KaK MpUYMHA U3MEHEHHSI CKOPOCTH | aBTOMOOWJIS, TOYEMY HEBO3MOXKHO MTHOBEHHO MPEKPATUTh JBUKCHHE
JBUKEHMs Tel. Macca kak Mepa Ha BEJIOCUIIE/IC UM CAMOKaTe U T. 1.
WHEPTHOCTH TeJa. [IpoBenenue u aHaaM3 OMBITOB, JEMOHCTPUPYIOIINX U3MEHEHUE
[InoTHOCTH BelecTBa. CKOPOCTH JIBUYKEHUS TeJla B pe3yibTaTe AEMCTBUS HA HErO APYTUX TEll.
CBs13b IUVIOTHOCTH C KOIMYECTBOM | Perienue 3a7au Ha ornpeiesieHle Macchl Tena, ero 00bEMa 1 MIOTHOCTH.
MOJIEKYJ B €IUHUILE 00bEMa [IpoBeneHue 1 aHaau3 ONbBITOB, JEMOHCTPUPYIOIIHUX 3aBUCUMOCTb
BelIeCTBa U3MEHEHHs CKOPOCTH TeJia OT €r0 MacChl MPU B3aUMOACHCTBUU TE.
N3mepenue maccol Tena pa3inyHbIMU criocodamu. Onpeenenne
IUIOTHOCTH TeJla B pe3yJIbTaTe U3MEPEHHUs €ro Macchl M 00bEMa
3.3 | Cuna. Bunsl cun 14 Cuna xak XxapakTepuCTHKa N3yueHne B3auMOACUCTBUSA KaK IPUYMHBI U3MEHEHUSI CKOPOCTH TeJla

B3aUMOJEICTBUSA TEI.

Cuia ynpyroctu 1 3akoH ['yka.
N3mepenune cuiibl ¢ HOMOIIBIO
JTUHAMOMETpa.

SIBneHue TATOTEHHS U CHUiia
TsoKecTd. CHila TSHKECTH

Ha JpYrux IJIaHEeTax.

Bec Tena. HeBecomocTs.
CnoxxeHue cuil, HallpaBJIEHHBIX 110
OJIHOM MPSIMOM.
PaBHOelicTBYIOIIASA CHIL.

Cwita Tpenus. TpeHHe CKOJIbKEHUs
U TpeHue nokos. TpeHue B
MIPUPOJIC U TEXHUKE

WK ero AedopMaiuu.

Ornucanne peanbHbIX CUTYaIMi B3aUMOJICHCTBHS TEJI C TTIOMOIIBIO
MoJIeJiei, B KOTOPBIX BBOAUTCS MOHATHE U U300paKEHHUE CUJIBI.
N3ydenue cunel ynpyroctu. MccnenoBanue 3aBUCUMOCTH CUITbI
YIPYTOCTH OT YIJIMHEHUSI PE3UHOBOTO IITHYPA WU MPYKUHBI (C
MOCTPOCHUEM rpaduka).

AHanu3 NpakTUYECKUX CUTYallUl, B KOTOPBIX MPOSBIISIETCS I€UCTBUE
CUJIBI YIPYTOCTH (YIPYTOCTh Msi4a, KPOCCOBOK, BETOK JIepeBa U Jp.).
AHanu3 CUTyalui, CBA3aHHBIX C SBJICHUEM TITOTEHUS.

OO0bsicHeHre OpOUTATFHOTO ABUKEHUS TIJIAHET C UCTIOJIb30BaHUEM
SIBJICHUS TATOTEHUS U 3aKOHA UHEPLIMH.

N3mepenue Beca Tema ¢ moMOINIbIO0 JUHAMOMETPA.

O6ocHOBaHME ATOTO croco0a N3MEpeHusl. AHAIN3 U MOJICIIUPOBAHHE
SIBJICHHSI HEBECOMOCTH.

DKCNEepUMEHTAIBHOE MOTYYEHUE MTpaBUiIa CIOXKEHUS CUJ,
HaIpaBJIEHHBIX BJIOJb OJHOM TpsiMoid. Onpe/ieieHre BETMYUHBI
PaBHOJEHCTBYIOLIEH CHUII.

N3yuenne cuibl TpEHUST CKOJBKEHUS U CUJIBI TPEHUS TTOKOSI.
WccnegoBanue 3aBUCMMOCTH CHJIBI TPEHUSI OT CUJIbI JABJICHUS U
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CBOWCTB TPYIIHUXCS TOBEPXHOCTEH.

AHaNM3 NPaKTUYECKUX CUTYAIlUN, B KOTOPBIX MPOSBIISIETCS IEUCTBUE
CHWJIBI TPEHUS, UCTIONB3YIOTCS CIIOCOOBI €€ YMEHBIIECHUS WU
yBEJIMUYEHUS (KaTaHHUE Ha JIbDKAX, KOHbKaX, TOPMOKEHUE aBTOMOOMIIS,
UCIIOJIb30BaHUE TOIIMITHUKOB, TUIABAHUE BOJAHBIX KUBOTHBIX U JIp.).
Pemenwue 3amay ¢ ucnosib3oBanueM (HopmyIt JUIsl pacuéra CUITBI TSDKECTH,
CHWJIBI YIIPYT'OCTH, CUJIbI TPEHHS

Pa3nen 4. /laBiienue TBEPABIX TeJl, :KUAKOCTEH H ra3oB

4.1 | HaBnenwue. [lepenaua 3 Janenue. CocoObl yMeHbIIEHUS | AHANIN3 U OOBSICHEHHE ONBITOB M IMIPAKTUYECKUX CUTYAIMH, B KOTOPBIX
TaBIICHUS TBEPIBIMU Y YBEIIMYCHHUS JABIICHHUS. TPOSIBIISICTCS CUJIA JaBIICHHUSL.
TeJIaMU, KUAKOCTSIMU JlaBneHue rasa. ObocHoBaHME cIOCOOOB YMEHBIICHNUS U YBEIMUYCHUSI JaBJICHUS.
U Ta3aMu 3aBHCHMOCTb JIaBJICHHA T'a3a OT N3ydenne 3aBHCHMOCTH JIaBJICHUS Ta3a OT 00BbEMA U TEMIIEPATYPHI.
00béma, Temneparypsl. [lepenaua | M3ydeHune ocoOeHHOCTEH Nepeiauu NaBIeHHUs TBEPIABIMH TeIaMHU,
JaBIICHUS TBEPIBIMU TEIIAMH, KHUJIKOCTSIMU U Ta3aMH.
AKHUJIKOCTSIMU U Ta3aMH. O6ocHoBaHME PE3yIbTATOB OMBITOB OCOOEHHOCTSIMH CTPOCHMUS
3axoH [lackans BEIIECTBA B TBEPIOM, )KUJKOM U Ta3000pa3HOM COCTOSIHHSX.
DKcIepUMEeHTaAIbHOE J10Ka3aTeNIbCTBO 3akoHa [lackais.
Pemenne 3axauy Ha pacy€r naBiaeHUs TBEPAOTO Tella
4.2 | JlaBiaeHue XUAKOCTH 5 3aBUCUMOCTb JIaBJICHUS HccnenoBanue 3aBUCUMOCTH JIaBICHUS )KUKOCTU OT TIIyOHHbI
KHUJIKOCTH OT TITyOHHBI. MOTPY>KEHUS M TUIOTHOCTH KHJIKOCTH.
[THeBMaTHYeCKHE MAIIUHBI. HabmtoneHue u 00bsicHEHHEe THAPOCTATHUECKOTO MapajoKkca Ha OCHOBE
I'mapocraTnyeckuii mapajgokc. 3akoHa [lackans. M3yuenne cooOmaronmxcsi COCyoB.
CooOmiaronuecst Cocybl. Pemtenue 3a1a4 Ha pacuéT 1aBICHUS )KUKOCTH.
I'mopaBnmueckue OOBsicHeHHE TIPUHIIHIIA ACHCTBHUS THAPABINYECKOTO TIpecca,
MEXaHU3MBI THEBMATUYECKUX MAIIHH.
AHanm3 u 00bSICHEHHE MPAKTUIECKUX CUTYAIUH, TEMOHCTPUPYIOIINX
NPOSIBJIIEHUE JTaBJIECHUS KUAKOCTH U 3akoHa [lackans, Hanpumep
MIPOIIECCOB B OPTraHU3Me MPH TITyOOKOBOJIHOM HBIPSTHUH
4.3 | AtmocdepHoe 6 ATmocdepa 3emnu u DKcrepuMeHTaIbHOE OOHAPYKEHUE aTMOC(PEPHOTO AaBICHHUS.
JaBJICHNE aTMoc(epHOe JTaBIICHHE. AHanm3 1 00bSICHEHHE OIBITOB M MPAKTHYECKUX CUTYAIH, CBSI3aHHBIX C

[TpuumHbI CyIecTBOBaHUS
BO3IYIITHOW 000JIOUKH
3emiu. OnsiT Toppuuennu.
N3mepenune armocdepHOTro
JaByieHusl. 3aBUCUMOCTh

neiicTBueM aTMOC(hepHOTO 1aBICHUSI.

OO®bscHeHUe CyLIeCTBOBaHMs aTMOC(EpPHI Ha 3eMile U HEKOTOPBIX
IUTaHeTaX WK e€ OTCYTCTBUS Ha JAPYrux IutaHeTax u JlyHe.
OO0bscHEeHrE U3MEHEHUS TUIOTHOCTH aTMOC(ephl C BBICOTON U
3aBHCUMOCTH aTMOC(EPHOT0 IaBJICHHUS OT BBICOTHI.
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aTMOC(EpPHOTO JTaBICHHS
OT BBICOTHI HaJl YPOBHEM
Mmops. [Ipubopst

JUTSL U3MEPEHUS
aTMOC(EPHOTO JTABICHHS

Pemenue 3anay Ha pacuér atMochepHOro IaBiIeHUS.
Nzyuenue ycrpoiicTBa 6apomMeTpa-aHepouia

4.4

JleiicTBUE KUAKOCTH
Y ra3a Ha
MOTPY>KEHHOE

B HHUX TEJIO

JlelicTBue MKUJIKOCTH U ra3a
Ha MOTpy>KEHHOE B HUX
Teno. BertankuBaronias
(apxumMenoBa) cuiia. 3aKoH
Apxumena. [IimaBanue tei.
Bo3ayxomnaBanue

DKcrepuMEHTAIbHOE OOHAPYKEHUE IEUCTBUS KUAKOCTH U Ta3a Ha
HOrpyKEHHOE B HUX TEJO.

OrnpezenieHne BbITAJIKUBAIOLIEH CUIIBI, ACHCTBYIOLIEH Ha TElIO,
HOrpYKEHHOE B KUAKOCTb.

[IpoBenenue u 00CyX I€HNE OMBITOB, JEMOHCTPHUPYIOIIUX 3aBUCUMOCTh
BBITAJIKMBAIOILEH CUJIBI, ICHCTBYIOIIEN Ha TEJIO B )KUAKOCTH, OT 00BbEMa
HOrpyKEHHOMN B )KHMJIKOCTh YaCTH TeJa U OT MJIOTHOCTH >KUIKOCTH.
IIposepka nezagucumocmu gelmanKusaioujell Cubl, oeucmeayioujeli ha
Mesno 6 HCUOKOCMU, OM MACCbl mea.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa MOrpyKEHHON
B )KMJIKOCTb 4acTH Tela. Pemienne 3a1a4 Ha IpUMEHEHUE 3aK0Ha
Apxumena u ycinoBus raBanus tei. KoHcTpyupoBanue apeomeTpa Uiu
KOHCTPYMPOBAHUE JIOJIKU U ONpEJIeNIeHUE €€ rpy30I0IbEMHOCTU

Pa3nes S. PaboTa 1 MOIIHOCTBH. JHEpPIus

5.1 | PabGora u MouHOCTH 3 Mexanunueckasi pabora. DKCepUMEHTAILHOE OIPEIETICHNE MEXaHNUECKON pabOThI CUIIBI
MomHoCTb TSDKECTH IIPH MAJI€HUU TeJla U CUJIbl TPEHUS ITPU paBHOMEPHOM
MIepEMELICHUN TeJIA 110 TOPU30HTAIBHON MIOBEPXHOCTH.
Pacuér MomHoOCTH, pa3BUBAEMOM NPU MOABEME 110 JIECTHULIE.
Pemenue 3a1a4y Ha pacu€T MeXaHUYECKOM pabOThl U MOIITHOCTHU
5.2 | IlpocThle MEXaHU3MBI 5 IIpocTeie MEXaHU3MBI: pbIvar, Omnpenenenne BEIMTPBILIA B CUIIE IPOCTBIX MEXAHU3MOB Ha IIPUMEPE
0JIOK, HAKJIOHHAs! TJIOCKOCTb. pplyara, HoJIBUKHOTO U HEMOJIBUKHOTO OJIOKOB, HAKJIOHHOH MJIOCKOCTH.
IIpaBuiio paBHOBecus pblyara. HccnenoBanue ycinoBus paBHOBECHS pblyara.
[Ipumenenue npasmia papHoBecus | OOHapyeHUE CBOWCTB MPOCTHIX MEXAHU3MOB B Pa3IMUHBIX
pblyara k 0110Ky. «30J70TO€ WHCTPYMEHTAX M MPUCIIOCOOTICHUSAX, UCIIOTIB3YEMBIX B OBITY U TEXHHKE,
npaBuiio» Mexanuku. KITZ{ a TAK)Ke B KUBBIX OPraHU3Max.
MIPOCTBIX MEXAHU3MOB. DKcIepUMEeHTATbHOE 1I0Ka3aTeNIbCTBO PABEHCTBA paboT MpH
[IpocTeie MexaHU3MBI MIPUMEHEHUH MTPOCTHIX MEXAHU3MOB.
B OBITY M TEXHHKE Onpenenenne KII/[ HakinoHHOM mockocTu. Pemenune 3agayd Ha
IIPUMEHEHHE NTpaBHiIa paBHOBeCUs pbryara M Ha pacuer KIIJ]
5.3 | Mexanuueckas 4 MexaHuuecKasl YHEpTHsl. OKCIIEpUMEHTAJIBHOE ONIPEIETIEHNE N3MEHEHNSI KHHETUYECKON 1
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SHEprus Kunernyeckast ¥ moTeHIMaIbHAs | TOTEHIMAIBHON SHEPTUU TeJIa MPHU €0 CKaThIBAHUU 10 HAKJIOHHOM
sueprus. [IpeBpareHue oJ1HOro IIJIOCKOCTH.
BUJIa MEXaHUYECKOU SHEPTUU dopMyIHpoBaHUE HA OCHOBE UCCIIEIOBAaHUS 3aKOHA COXPAaHEHUs
B JIpyroil. 3aKOH COXpaHEHUS MEXaHUYECKON IHEPTUH.
SHEPrUU B MEXaHUKE OO6cyxeHre rpaHul] MPUMEHUMOCTH 3aKOHA COXPAHEHUS SHEPTUH.
Pemienue 3a1au ¢ CNOJIb30BAaHUEM 3aKOHA COXPAHEHUSI SHEPTUU
OBILEE KOJIMYECTBO 68
YACOB
8 KVIACC
HaumenoBanue KonuecTBo
Nen/n [TporpamMmmHoOe copepxkaHue OcHoBHBIE BUBI ACITEIBHOCTH 00Y4aIOIINXCS
paszena (Tembl) Kypca 4acoB
Pa3gen 1. TensioBbIe IBJICHUSA
1.1 | Ctpoenue u cBOWCcTBa 7 OcHOBHBIE TIOJIOKEHUS HaGiroieHre 1 mHTepIpeTaIus OMbITOB, CBUIETEIILCTBYIOMINX 00

BCIICCTBA

MOJIEKYJIIPHOKMHETUYECKOM
TEOPHUH CTPOCHUS BEIECTBA.
Macca u pa3Mepbl aTOMOB U
MOJIeKYJ1. OTBITHI,
MOATBEPKIAIOIIINE
OCHOBHBIC TTOJIOKCHUS
MOJIEKYJISIPHOKMHETHYECKOM
TEOPUH.

Mogaenu TBEPIOro, JKUIAKOTO
1 Ta3000pa3HOTO COCTOSTHUM
BEIIECTBA.
Kpucranmnueckue u amopdHsbie
Tena.

OOBsCHEHNE CBOMCTB T'a30B,
YKUAJIKOCTEN U TBEPIBIX TEIl
Ha OCHOBE MOJIOKEHUI
MOJIEKYJISIPHOKMHETHYECKOM
teopun. CMayrBaHue U
KanWUIPHBIE SIBICHUS.
TennoBoe pacmmpenne n
cKaThe

aTOMHO-MOJIEKYJISIPHOM CTPOEHUH BEIIECTBA: OIBITHI C PACTBOPEHUEM
pa3IMYHBIX BELIECTB B BOJIE.

Pemenue 3a1a4 no olleHUBAHUIO KOJTUYECTBA AaTOMOB MJIM MOJIEKYT B
eauHuIEe o0bEMa BEIECTBA.

AHanu3 TeKCTa IPeBHUX aTOMHUCTOB (Harpumep, hparMeHTa modIMbI
Jlykpenus «O npupojie BeIei») ¢ u3J0KeHneM 000CHOBAaHUI aTOMHOM
TUIOTE3bI (CMbICIOBOE uTeHHe). O1eHKa yOeAUTeTbHOCTH ATHX
000CHOBaHUI.

OO0bscHeHre OPOYHOBCKOTO JBIKEHUS, IBJICHUS MudPy3un u paznuyauit
MCXKIYy HUMU Ha OCHOBC MOJIOKEHUU MOJICKYJIHpHO-KHHeTI/I‘IeCKOﬁ
TEOPUHU CTPOCHHUSI BEIIECTBA.

OObsicHEHNE OCHOBHBIX Pa3JInYMil B CTPOCHUH Ta30B, KUAKOCTENH U
TBEPABIX TEJ C UCIOIB30BAHUEM TOJIOKEHUN MOJIEKYISIPHO-
KHHETUYECKOW TEOPUHU CTPOCHHSI BEIIESCTRA.

[IpoBeneHue OMBITOB MO BBHIPAIIMBAHUIO KPUCTAIIOB IIOBAPEHHON COMU
WM caxapa.

[IpoBenenue 1 0OBSICHEHUE OTBITOB, IEMOHCTPHUPYIOMIHUX KaMUIUIIPHBIC
SIBJICHUA U SABJICHUC CMAa4YHBaAHUA.

OOBbsiCHEHHE POJTH KaMWUTSIPHBIX SIBICHUH ISl IOCTYTIICHUS BOJIBI B
OpraHu3M PAaCTCHHM.

Habmonenue, nmpoBeieHrne U 00BSICHEHHE OMBITOB 10 HAOIIOIEHUIO

24



TETJIOBOTO aCUIMPEHUS Ta30B, )KUAKOCTEH U TBEPBIX TEIL.

OOBbsicHeHHE cOXpaHEeHUs1 00bEMa TBEPABIX Tell, TEKYUECTH KUAKOCTH (B
TOM YHCJIe, Pa3HUIIBI B TEKY4YECTH JJISl Pa3HbBIX JKUAKOCTEH ), TaBICHUS
rasa.

[TpoBeneHne ONBITOB, JEMOHCTPUPYIOLIMX 3aBUCUMOCTD JIaBJICHUS
BO3/yXa OT €ro 00bEMa U HarpeBaHUs WIN OXJIAXKICHHS, U UX
00BSCHEHNE HAa OCHOBE aTOMHO-MOJICKYJISIPHOTO YUCHHS.

AHanm3 NpakTUYECKUX CUTYaIUil, CBA3aHHBIX CO CBOMCTBAMU T'a30B,
KHUJKOCTEeH M TBEPABIX TN

1.2

TeroBbIe TPOLECCHI

21

Temnepatypa. CBsi3b
TEMIIEpaTypPbl CO CKOPOCTHIO
TEIIOBOIO ABMXKCHHS YACTHII.
Buytpennss sueprusi. CriocoObl
W3MEHEHUs BHYTPEHHEN
SHEpruu: Terionepeaaya u
coBeplieHue padoTsl. Bumbl
TeIUIoNEepelayun:
TEIJIONMPOBOAHOCTb,
KOHBEKIIUSI, U3ITYyYECHHE.
KonmuecTBO TEMIOTHI.

VY aennHas TEIIOEMKOCTh
BeniecTBa. TemnooOMeH u
TEIJIOBOE paBHOBECHE.
YpaBHEHHE TEMIOBOTO
Oananca. [1naBnenue u
OTBEp/ICBaHUE
KPUCTAJUTMYECKUX BEIIECTB.

YV nenpHas TEmaoTa IJIaBICHHS.

[TapooOpazoBaHue U KOHIEHCAIHSL.

Ucnapenue. Kunienne. Y nenbHas
TEII0Ta NapooOpa30BaHuU.
3aBUCHUMOCTh TEMIIEpaTyphbI
KHUIIEHUS OT aTMOC(HEpHOTro
JTaBJICHHUS.

Brnaxxnocts Bo3yxa.

O6ocHOBaHME NPaBUI U3MEPEHUS TEMIIEPATYPHI.

CpaBHeHUE pa3IUYHBIX CIIOCOOOB U3MEPEHUS U KAl TEMIIEPATYypPHI.
Habutoienue u 00bsICHEHHE OIBITOB, IEMOHCTPUPYIOIIUX U3MEHEHUE
BHYTpPEHHEH HEPIrUu Tesa B pe3ybTaTe TeIyIonepeaayd U padoThl
BHEIIHUX CHIL

Habmonenue u 00bsiCHEHHE OTBITOB, 00CYXKIEHNE TPAKTHUECKUX
CUTyalluid JEMOHCTPHUPYIOIINX PA3TUYHbIC BUABI TEIJIONEPEaayun:
TEIUIONPOBOAHOCTh, KOHBEKIIUIO, H3TYUCHHUE.

HccnenoBanue siBICHHUS TEIIOOOMEHA PU CMEIIIMBAHUHT XOJIOTHON U
ropst4eil BOABL.

HabmroneHne ycTaHOBIIGHUS TETIIOBOTO PABHOBECHS MEXKTY TOPSIUEH U
XOJIOTHOW BOJIOM.

Omnpenenenne (M3MEPEHKE) KOTUYECTBA TEIIOTHI, TTOJYYEHHOTO BOJIOM
[P TEMJI000MEeHEe ¢ HarpeThIM METAJUINYECKUM LIMIINHAPOM.
Omnpenenenne (M3MEPEHNE) YACIBHON TETNTIOEMKOCTH BEIIECTBA.
Pemenue 3a1ay, CBSI3aHHBIX C BHIYMCIEHUEM KOJIMYECTBA TEIUIOTHI U
TETUTIOEMKOCTH TIPH TETIOOOMEHE.

AHanu3 CUTYyaluii MPaKTUYECKOTo UCIIOIb30BAHUS TEIIJIOBBIX CBOMCTB
BEIIECTB ¥ MaTEPUAIIOB, HAITPUMED, B IIEISIX YHEPTOCOEPEIKEHHS:

TCIIJIOU3 01U A, BHCpFOCGCpCFaIOH_II/IC KpbIIIN, TCPMOAKKYMYJIIATOPHI U T.

1. HaGnroieHne siBIeHUI HCITapeHUs ¥ KOH ICHCAITHH.

HccnenoBanue npoiecca UCapeHUs Pa3IMUHbIX )KHIKOCTEH.
OObsicHeHUE SBIICHUI UCTIAPEHUS U KOH/ICHCAIIMH Ha OCHOBE aTOMHO,
MOJIEKYJISIPHOTO yUYCHHUSI.

Hab6monenue n o0bscHeHHE poIiecca KUTICHUsI, B TOM YUCIIE
3aBHCHMOCTH TEMIIEPaTyphl KUIICHUS OT JABJICHHUS.
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DHeprus TOIINBA.

VY nenbHas TEII0Ta CrOpaHus.
[IpuHIMIBI PaGOTHI TETIOBBIX
nurateneit KIIJI TemnoBoro
JBUTATEIISL.

TenioBble ABUTATENN U 3aIIATA
OKpY>KarloIleu cpebl.

3aKOH COXpaHEHUS U
MIPEBpAIICHUS YHEPTUHU B
TEIJIOBBIX ITPOIIeccax
BBIJEJISIFOLIETOCS [IPU CTOPaHUU
pa3IMYHBIX BUJIOB TOTUIMBA, U
KIIJI nBurarens.

OO0cyxaeHne KOJOTUIECKUX
MOCJIEICTBUI UCIIOJIb30BAHUS
JIBUTATEJIEN BHYTPEHHETO
CropaHusi, TEIJIOBBIX U
TUJPOIIICKTPOCTAHIUN

Omnpezenenue (M3MEpEeHHUE) OTHOCUTEIBHOM BIaXXHOCTH BO3/yXa.
HaGmoneHue nporiecca IiaBiIeHUs] KpUCTAIIIMYECKOTO BEIECTBa,
Hanpumep, Jbaa. CpaBHEHUE NPOLECCOB IUIABIECHUS KPUCTANINYECKUX
TEJI M pa3MATYCHHS [IPU HArpeBaHUU aMOP(HBIX TEJ.

Omnpenenenue (M3MepeHUE) YAEIbHOM TEIUIOTHI IUIABIECHUS JIbJA.
OOBbsicHeHHE SBJICHUH MJIABJICHUS U KPUCTAJUTU3AIMH HA OCHOBE aTOMHO
MOJIEKYJISIPHOTO YUCHMS.

Pemenue 3a1ay, cBSI3aHHBIX C BBIYMCIEHUEM KOJIMYECTBA TEILJIOTHI B
npolieccax TerIonepeadn Ipy MIaBIEHUU U KPUCTATN3AL|H,
UCIIAPEHUU U KOHJICHCAIUH.

AHanu3 cuTyaluii IpakTHYECKOTro MPUMEHEHUS SIBJICHUH MIaBJICHUS U
KPUCTAJIIM3ALUH, HAIIPUMED, MOJIYyYEHHE CBEPXUUCTHIX MaTEpUaoB,
coJjieBas Ipenka U Jap.

AHanu3 paboTbl U 00bACHEHUE PUHIMIIA AEHCTBUS TEIIOBOTO
JIBUTATEJIs.

Boruncnenue konm4ecTBa TEIUIOTHL,

Paznes 2. DiekTpuYecKHe H MATHUTHBIE

ABJICHUSA

2.1

DNEeKTpUYECKUe
3apsbl.
3apspKeHHBIE Tena U
WX B3aUMOJICHCTBUS

7

DneKkTpu3aius Tel.

I[Ba poaa 3JICKTPUICCKUX 3apsaA10B.

B3anmopeiicTBre 3apsyKeHHBIX
ten. 3akoH KynoHa (3aBucumMocTb
CHUJIBI B3aUMOJCHCTBUSA
3apsKEHHBIX TEJ OT BEJTMUYNHBI
3apsA7I0B U PACCTOSTHUS MEXTY
TeJIlaMu). DJIEKTPUIECKOe IOoJIe.
Hanpssk€HHOCTB AIEKTPUIECKOTO
nosis. [TpuHnun cynepnosuuuu
ANEKTPUYECKUX oIl (Ha
KaueCTBEHHOM YPOBHE).
Hocurenu snekrpruecknx
3apsA0B. DIEMEHTAPHBIN
IIEKTPUIECKUN 3apsI.

Ctpoenue aToma.

Haburoienue u npoBeieHre OMBITOB 110 3JIEKTPU3ALUH TeJ MPU
COIIPUKOCHOBEHUH M MHAYKIHEH.

Habmonenue n o0bsicHeHHE B3aUMOJICHCTBUS OJTHOUMEHHO U
Pa3HOMMEHHO 3apsKEHHBIX TEJ.

OObscHeHre TpUHLIMIIA AeUCTBUA AIeKTpockona. OObsICHEHHUE SBIEHUI
JIEKTPHU3AlMU TIPU CONPUKOCHOBEHHUHM TEJl U UHIYKLUEH ¢
HCIIOJIb30BAHNEM 3HAHUM O HOCUTENSX 3JIEKTPUUECKUX 3apsI0B B
BELIECTBE.

PacrioznaBanue u 00bsICHEHNE SIBJICHUM 3JIEKTPU3AIMH B TOBCEAHEBHON
KHU3HH.

Habmonienne u 00bsiCHEHHE ONBITOB, UJUTFOCTPUPYIOLINX 3aKOH
COXPaHEHHUs JIEKTPUUYECKOTO 3apsia.

HaburoieHne onbITOB 110 MOJEIMPOBAHUIO CUIIOBBIX JIMHUH
AEKTPUYECKOTO MOJIS.

HccnenoBanue AeCTBUS AIEKTPUUIECKOTO TOJISI HA POBOJIHUKHU U
JMDJICKTPUKU
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[TpoBOAHUKYN U AUIIEKTPUKH.
3aKOH COXpaHEHUS
HIIEKTPUYECKOT0 3apsaa

2.2

TlocTostHHBIHI
AIEKTPUIECKUI TOK

20

DNEeKTPUYECKUM TOK.

VYcnoBus cyliecTBOBaHUs
3JEKTPUUYECKOTO TOKA.
HcTouHnKH OCTOSTHHOTO TOKA.
JIerCTBUA DIIEKTPUYECKOTO TOKA
(TernoBoe, XUMUYECKOE,
MarHuTHOE). DJIEKTPUUECKUN TOK
B JKUJKOCTSIX U Tra3ax.
DneKTpuyecKas 1erb.

Cuiia Toka. DIeKTpuYecKoe
HanpspkeHue. ConpoTuBiieHUE
MIPOBOJIHMKA. Y IeJIbHOE
COTPOTHUBIICHNE BEIIECTBA.
3akoH OMa aJid y4acTKa LEMu.
[TocnenoBarensHOE U
napajieIbHOE COETUHEHUE
MIPOBOTHUKOB.

PaGota u mourHOCTH
AIEKTPUUYECKOTO TOKA.

3akoH J[xoyns—Jlenna.
DNEeKTPUYECKHE LT U
MOTPEOUTENH DIEKTPUIECKON
sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

HaGroienne pa3nyHbIX BUIOB ACUCTBUS SJICKTPUUECKOTO TOKA U
oOHapyKeHHE ITUX BHUJIOB JIEHCTBUS B TOBCEIHEBHOM JKU3HH.
Habnronenne BO3SHUKHOBEHHS Ta30BOTO pa3psiia M AIEKTPHIECKOTO TOKa
B kuaKocTu. COOpKa U UCTIBITAHHUE IEKTPUYECKOM 1IeTIH MTOCTOSHHOTO
TOKa.

N3mepenue cuiibl TOKa aMIepMeTpOM.

N3mepenue 37eKTpuuecKoro Hanps>KeHUsi BOJIbTMETPOM.

[IpoBenenue 1 0ObICHEHUE OIBITOB, JEMOHCTPUPYIOIINUX 3aBUCUMOCTD
3JIEKTPUUYECKOTO COMPOTUBIICHUS TPOBOJHUKA OT €r0 JIJIMHBI, IIJI0IIA TN
MOTIEPEYHOT0 CEUEHUs U MaTepHuaa.

HccnenoBanue 3aBUCMMOCTU CHIIBI TOKA, IPOTEKAIOLLET0 YEPE3 PESUCTOD,
OT COTMPOTHBIICHHUS PE3UCTOPA U HANIPSKEHUS HA PEe3UCTOPE.

[IpoBepka mpaBua CI0KEHUS HAMIPSKEHUH TTPH TTOCIEI0BATEIEHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia AJis CUJIbI TOKA MPH MapajiieIbHOM COEUHEHUH
PE3UCTOPOB.

AHanu3 cUTyaluil mocie0BaTebHOTO U MApaIJIEIbHOTO COEUHEHMS
MPOBOJHHUKOB B IOMAIITHUX JJEKTPUUECKUX CETAX.

Pemrenue 3amau ¢ ucnonb3oBanueM 3akoHa Omau ¢popmys pacuéra
3JEKTPUUYECKOTO CONPOTUBIIEHUS MTPU NOCIEIOBATEIBHOM U
napajieIbHOM CO€AMHEHUH TPOBOAHHUKOB.

Omnpenenenue paboOThI HIEKTPUYECKOTO TOKA, MPOTEKAIOLIETO Yepe3
pesucrop. OnpeseneHne MOLUHOCTH AJIEKTPUUYECKOTO TOKA, BBIIEIIEMOMN
Ha pe3UCTOpE.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA Y€pe3 JTAMITOUKY OT HANPSKEHUS
Ha Heil. Onpenenenue KIIJ[ HarpeBarens.

UccnenoBanune npeoOpa3zoBaHus SHEPTUU MIPU MOABEME Tpy3a
3JIEKTPO/IBUTATEIIEM.

OObsicHeHrEe YCTPONCTBA U IPUHITUTIA ACHCTBUS TOMAITHIX
AIEKTpOHArpeBaTeNbHBIX TPHUOOPOB.
OO0bsicHeHre TPUINH KOPOTKOTO 3aMBIKAHUS U
TJIABKUX MPEJOXPAHUTENCH.

MPUHIMIA JEHCTBUS
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Pemenue 3ana4 ¢ nCIoyIb30BaHUEM 3aKOHA
Jxoyns—Jlenna
2.3 | MaruuTHbI€ SBJIEHUS 6 IlocTOsSIHHBIE MArHUTBI. HccenenoBanne MarHUTHOTO B3aMMOJEHCTBUS IIOCTOSIHHBIX MArHUTOB.
B3aumopeiicTBue NOCTOSIHHBIX N3ydyeHre MarHUTHOTO TOJISl IOCTOSIHHBIX MAarHUTOB IIPH UX
Mar"uToB. 00BbEIMHEHNUH U pa3eICHUH.
MaruaurtHoe nosie. HccnenoBanne MarHUTHOrO B3aMMOJIEHCTBHS IOCTOSIHHBIX MarHUTOB.
MaruuTtHoOe none 3eMII U €ro W3y4eHre MarHUTHOTO IOJISl IOCTOSIHHBIX MarHUTOB IPU MX
3HAYEHUE NS )KU3HU Ha 3eMJle. 00BbETMHEHNH H Pa3/IeTICHUN.
OmneiT Opcrena. MarautHoe nosie | [IpoBeneHne ONBITOB 110 BU3yaJIN3aLMHK 10JIS TOCTOSIHHBIX MarHUTOB.
NEKTPUYECKOTO TOKA. W3yueHue siBneHUss HaMarHMYMBaHUS BEIIECTBA.
IIpumeHeHne NEKTPOMAarHuToB HccnenoBanue NeHCTBUSA JIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.
B TexHuKe. [leifictBue marnutHoro | IlpoBeneHue onbITOB, IEMOHCTPUPYIOIIMX 3aBUCUMOCTD CHJIBI
I10JIs1 @ IPOBOJIHUK C TOKOM. B3aMMOJCHUCTBHS KaTYIIKU C TOKOM M MarHuTa OT CWJIbl ¥ HAaIIPABJICHUS
DNEeKTPOABUTaTEIb IOCTOSIHHOIO | TOKA B KATYILKE.
ToKa. Mcnonb3oBanue AHanu3 cuTyallMii IpakTHYECKOro MPUMEHEHUS SJIEKTPOMAarHUTOB (B
ANEKTpOABUraTENEH OBITOBBIX TEXHUYECKHUX YCTPONUCTBAX, IPOMBIIIEHHOCTH, MEAULIUHE).
B TEXHUUYECKUX YCTPONCTBaX N3ydenue neiicTBUsl MArHUTHOTO IOJIL HA IPOBOJHUK C TOKOM.
U Ha TPAHCIIOPTE N3yuenune nencTBrs 3J€KTPOABUTATEIIA.
N3mepenue KIIJI anexTpoaBurarenbHon
YCTaHOBKH.
PacniozHaBaHue U aHanU3 pa3IMYHBIX IPUMEHEHUH 3JIEKTPOIBUTaTENEH
(TpaHcnopT, OBITOBBIE YCTPOICTBA U Jp.)
2.4 | DnexTpoMarHuTHas Oneitel @apanes. SBnenue OneITHI IO UCCIIEAOBAHUIO ABJICHUS
MHIYKIHS AEKTPOMarHUTHOM AEKTPOMArHUTHOM MHIYKIUH: HUCCIIEI0BaHUE
nHaykuu. ITpasuiio Jlenna. VU3MEHEHUH 3HAYCHUS U HalpaBICHUS
Onektporereparop. Crocoos WHIYKIIHOHHOTO TOKa
MIOJIyYEHUS MIEKTPUUECKOU
SHEpPTHUH.
DNEeKTpOCTaHIIUU
Ha BO300HOBIISIEMBIX
VCTOYHUKAX SHEPIruu
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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9 KJIACC

9 KJIACC
HaumenoBaunue
No Komnuect
i pa3ziesioB U TEM BO YACOB [IporpammHoe coaepxkaHue OCHOBHBIE BUJIBI ICATEILHOCTH 00YJAFOIIINXCSI

y4eOHOT0 MpeaMeTa

Pa3zgen 1. Mexannueckue siBJICHUSA

11

Mexanuueckoe
NBUKEHHUE U CIIOCOOBI
€r0 OITMCaHUS

10

MexaHn4eckoe JBUKEHUE.
MarepuanbHasi TOUKa.
Cucrema orcuéra.
OTHOCUTENBHOCTD
MEXaHUYECKOTO JIBUXKCHUS.
PaBHOMEpHOE nIpsIMOIIMHEWHOE
JBIKEHUE.

HepaBHomepHoe
HPSIMOJIMHENHOE IBUKEHUE.
CpenHsis 1 MTHOBEHHas
CKOpOCTb TeJIa MpHU
HEPAaBHOMEPHOM JIBH>KCHHH.
VYckopenune. PaBHOyCKOpeHHOE
MPSIMOJIMHEITHOE IBUKEHUE.
CBobOoHOE MazieHHe.

Onbrtel ["anunes.
PaBHOMEpHOE nBMXKEHUE

10 OKPYKHOCTH.

[lepuon 1 yactora oOpalieHusl.

JIuneiHnas u

YIJIOBasi CKOPOCTH.
LenTpocTpemurenpHoe
YCKOpEHHE

AHanu3 1 00CyXJIeHHE PA3INYHBIX TIPUMEPOB
MEXaHUYECKOTO JBUIKECHHUS.

OO0cyx1eHre TpaHul] MPUMEHUMOCTH MOJICITH
«MaTepHualibHas TOYKay.

Omnucanyue MEXaHUYECKOrO JIBUKEHHUS
pa3IMYHBIMU crioco0amu (ypaBHEHUE, TabauIIa,
rpaduxk).

AHanu3 )KM3HEHHBIX CUTYallul, B KOTOPBIX
MPOSIBIISICTCS. OTHOCHTEIFHOCTh MEXaHHYECKOTO
JIBUKEHUS.

HaOiroaeHre MeEXaHHYECKOTO ABYIKEHUS Tea
OTHOCHUTEJILHO Pa3HBIX TEJI OTCYETA.
CpaBHeHue MyTeil U TpaeKTOPUH JIBHKEHUS
OJIHOTO ¥ TOTO K€ T€JIa OTHOCUTENILHO Pa3HbIX
TEJI OTCUETA.

Amnanu3 tekcra ["anuiest 00 OTHOCHTEIIBHOCTH
JIBUKCHWSI; BBITOJIHCHUE 3aJaHHH 110 TEKCTY
(CMBICIIOBOE UTEHUE).

Omnpenenenne cpeHelt CKOPOCTH CKOJTBKCHHUS
Opycka Wiu ABM)KEHHUS [IapUKa M0 HAKIOHHON
IJIOCKOCTH.

Amnanu3 u o0cyxeHre crioco0oB NMPUOIMKEHHOTO ONPEIeICHHS

MTHOBEHHOH CKOPOCTH.

OmnpexneneHre CKOPOCTH paBHOMEPHOTO
JBUKEHMS (IIapuKa B )KUAKOCTH, MOJEIN
JIEKTPUYECKOTO aBTOMOOWIIS U T. 1I1.).

Onpenenenue nyTu, IPOHAEHHOTO 32 JaHHBII IPOMEXKYTOK BPEMEHHU, U
CKOpOCTH TeJa Mo rpauKy 3aBUCUMOCTH IYyTH PABHOMEPHOTO JIBHXKEHUS

OT BPEMEHH.
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OO6cyxneHre BO3MOXKHBIX IPUHIIUIIOB ACHCTBUS TPUOOPOB,
U3MEPSIOLIUX CKOPOCTh (CIIMIOMETPOB).

Boruncnenue myTH ¥ CKOPOCTU IIPU PAaBHOYCKOPEHHOM MPSIMOJIMHEHHOM
JBUKEHUHU TeJa.

Omnpenenenue NpoRIEHHOrO MyTH U YCKOPEHUSI IBUKEHUS Tella 1o
rpaduKy 3aBUCUMOCTH CKOPOCTH PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JIBUKEHHSI Te€Jla OT BPEMEHHU.

IIposepka cunomeswvl: eciu nPU pagHOYCKOPEHHOM O8UNCEHUU Oe3
HA4anbHOU CKOPOCMU NYMU OMHOCAMCS KAK PO HeYEMHbIX Yucell, mo
coomeemcmayloujue NPoMed*CymKu epemenu 00urnaxkossl OnpenencHue
YCKOpEHUS Tella IPU PAaBHOYCKOPEHHOM JIBUYKEHUH 110 HAKJIOHHOM
IJIOCKOCTH.

N3mepenue neproia U 4acTOTHI OOpAIEHHS Tela M0 OKPY>KHOCTH.
Omnpenenenne CKOPOCTH paBHOMEPHOTO

JBUKCHHSI T€JIa 110 OKPY>KHOCTH.

Pemenue 3anay Ha onpeesieHne KHHEMAaTHYECKUX XapaKTEPUCTUK
MEXaHUYECKOTO JIBUKEHUS pa3InYHbIX BUIOB. Pacnio3HaBanue u
npuOIMKEHHOE ONMCAHKUE PA3IMUHBIX BUIOB MEXaHUUYECKOTO JIBUKEHUS
B IIPUPO/I€ U TEXHUKE (HA MpUMeEpax cBOOOIHO MaJaroLIuX Te,
JIBUKCHHSI )KUBOTHBIX, HEOECHBIX TeJ, TPAHCIIOPTHBIX CPEJICTB U JIp.)

1.2

B3aumonelictBue Tei

20

ITepBbiit 3ak0H HproTOHA.
Bropoii 3akon HeroToHa.
Tpernii 3akoH HproToHa.
[IpuHIHMI Cyneprno3uIuy CUIL.
Cuna ynpyroctu. 3akoH
I'yka. Cuna tpenus: cuna
TPEHUSI CKOJIbKEHHUS, CHIIa
TPEHHUsI TIOKOS, IPYTHe BHUIbI
TPEHHUS.

Cuta TSKECTH M 3aKOH
BCEMUPHOI'O TATOTEHUS.

YckopeHnne cBOOOTHOTO TaIeHHUS.

JIBr>KeHUE MIaHeT BOKPYT
CouHua. [lepBasg kocMuueckas
CKOpPOCTb.

Habmoienue u 00CyX/1eH1e OTBITOB C JBUKEHUEM Tela MPH
YMEHBIIICHUH BIIHMSIHHSI IPYTHX TEJ, IPETSTCTBYIOINX IBMKCHHUIO.
Ananu3 Tekcta ["anumnes ¢ onucaHreM MBICIIEHHOTO SKCIIEPUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH MHEPITUH; BHITIOJTHCHHUE 33JJAHUH 110 TEKCTY
(CMBICIIOBOE UTEHUE).

OO0cyxeHrne BO3MOKHOCTH BBITIOJTHEHUS 3aKOHA MHEPIIUU B PA3IMIHBIX
CHCTEMax OTCUETA.

HabGmonenue n o6cyxaeHne MEXaHNYECKUX SIBJICHUH, POUCXOIAIINX B
cucteme otcuéra «Tenexxka» npu e€ paBHOMEPHOM M YCKOPEHHOM
JBIDKEHUH OTHOCHUTENIbHO KaOuHeTa (PU3nKH.

JleicTBHSI ¢ BEKTOpaMHU CHUJI: BHITIOJTHEHUE 3a/IaHUH 110 CIIOKESHHIO U
BBIYUTAHUIO BEKTOPOB.

Habmonenne n/unu nmpoBeieHNE OMBITOB, IEMOHCTPUPYIOIIUX
3aBUCHMOCTH YCKOPEHHSI TeJla OT MPUIOKEHHONW K HEMY CHJIBI U MacChl
Tena.
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HesecomocTs u neperpysku.

PaBHOBECHE MaTeprUaIbHOM
TOUKH. AOGCOIIOTHO TBEPAOE
Teno. PaBHoBecue TBEPAOro
TeJa C 3aKPEIJIEHHON OChIO
BpaleHusi. MOMEHT CUJIBL.
LenTp TsxecTn

AHanu3 u 00bSICHEHUE SIBJICHUM C UCIIOJIb30BAHUEM BTOPOTO 3aKOHA
Herorona. Pemenue 3agau ¢ ncnosiib30BaHUEM BTOPOro 3akoHa HproToHa
U TpaBUJIA CIIOKEHUS CHUIL

Omnpenenenne KECTKOCTU NPYKUHBI.

AHanu3 cuTyaluii, B KOTOpbIX HAOJIOAI0TCS yIIpyrue Aeopmaruu, u ux
00BSICHEHHUE C UCTIOIb30BaHUEM 3aKkoHa ['yka. Pemenue 3amau ¢
UCIIOJIb30BaHUEM 3aKoHa ['yka.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHUSI OT CUJIbI
HOpMaJIbHOTO AaBieHusa. O0cyxkIeHrne pe3yabTaTOB UCCIIeIOBAHUS.
Onpenenenne KodpUITUESHTA TPSHUS CKOJIBLKCHHSL.

N3mepenue cuipl TpeHUsI MOKOS

Pemenue 3a1a4 ¢ ucnonb30BaHueM (HOPMYIIBI AJISI CHITBI TPEHUS
CKOJIb)KEHUSI.

Ananns JABHUXKCHUS TCJI TOJIBKO II0/ I[CﬁCTBPIGM CHJIBI TAXKECTU —
CBOOOJHOTO MAJACHHUS.

OO0bsicHEeHHEe HE3aBUCUMOCTH YCKOPEHHUS CBOOOHOTO MAIEHUsI OT MACCHI
Tena.

O1ieHKa BETMYUHBI CUJIbI TATOTCHHUS, ICUCTBYIOIICH MEXY ABYMS
Tenamu (711 pa3HbIX Macce).

AHanu3 ABMKEHHUS HEOECHBIX TEJ MO JIEHCTBUEM CUITBI TATOTEHUS (C
HCIIOJIb30BAHUEM JIOMIOJIHUTENIBHBIX HCTOYHUKOB HH(POPMAIIUN).
Pemienue 3aa4 ¢ UCNOJIb30BaHMEM 3aKOHA BCEMUPHOTO TATOTEHUS U
hopmynsl 17151 pacuéra CUITBI TSHKECTH.

AHanM3 OpUTrHHAIBHOTO TEKCTA, OMUCHIBAIOIIETO MPOSBICHUS 3aKOHA
BCCMHUPHOTO TATOTCHUSA,; BBIIIOJIHCHUEC SajlaHI/Iﬁ 110 TCKCTY (CMI)ICJ'IOBOC
YTEeHHE).

HaGmronenue n 06cykIeHNe ONBITOB IO U3MEHEHHUIO Beca Tela Mpu
YCKOPEHHOM JIBH>KEHHH.

AHanu3 yclI0BUI BOZHHUKHOBEHUSI HEBECOMOCTH U NEPETPY3KHU.
Pemrenue 3a1au Ha onpeeneHne Beca Tella B pa3IMUHbIX YCIOBHIX
AHanu3 cuii, JEWCTBYIOIIMX Ha TEJO0, MOKOAIIEECS Ha OTIOpe.
OrnpezesieHne HEHTPa TSKECTH PA3IMYHbIX Tell

1.3.

3aKOHEI COXpPAaHCHUMA

10

Nmnynsc Tena. U3menenue
nMITylbca. MIMnynbe CHbI.
3aKOH COXpaHEHHUs

Habmtonenue u 00cykaeHre ONBITOB, IEMOHCTPUPYIOIIUX MTepeaady
HMMITYJIbCA TIPU B3aUMOJICHCTBUY TEJl, 3aKOH COXPAaHEHUS UMITYyJbca MPU
abCOJIIOTHO YIIPYTOM M HEYIIPYTOM B3aUMOJCHCTBUU TEJ.
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nMItynbca. PeaktuBHoe
JBUKEHHE.

Mexanuueckas paboTa u
MOIIHOCTE. PaboTa cuit TsKecTH,
ynpyroctu, TpeHus. Csi3b
SHEPTUU U pabOTHI.
[loTenunanpHas sHEprus Tena,
IIOJIHATOT0 HaJl IOBEPXHOCTHIO
3EMIIU.

[TorenunanpHas sHEprUst
CKaTOW MPYKUHBI.
Kunernueckas sneprusi.
Teopema 0 KUHETUYECKOUH
SHEPruu. 3aKOH COXpaHEHUS
MEXaHUYECKON IHEPTrUun

AHanus cUTyaluil B OKpYKaroLeH )KU3HU C UCIIOJIb30BaHUEM 3aKOHA
COXpaHEHHUs1 UMITYJIbCa.

PacniozHaBaHue sBJICHMS pEAKTUBHOTO JABM)KECHHUS B IPUPOJIE U TEXHUKE.
[IpuMeHeHne 3aK0Ha COXpaHEHUs] UMITYJIbCa U1 pacy€ra pe3ybTaToB
B3aMMO/ICICTBUS Tell (Ha IpUMepax Heylpyroro B3auMoJecraus,
YIPYroro LEHTPAIBHOIO B3aUMOACHCTBUSA JIBYX OJUHAKOBBIX TEJI, OHO
U3 KOTOPBIX HETIOABUKHO).

Pewrenue 3ama4 ¢ UCNOJIB30BAaHUEM 3aKOHA COXPAHEHUs UMITYJIbCA.
Omnpenenenue paboThl CHIIBI YIIPYTOCTH NPH MOABEME Ipy3a ¢
UCTIOJIb30BaHUEM HETOIBIKHOTO U TIOABMKHOTO OJIOKOB.

W3mepenne MOIIHOCTH.

N3mepenue noTeHMalIbHOM 3HEprun yrnpyro aeopMUpoBaHHON
IIPY>KUHbI

N3mepenune KNHETHYECKON YHEPTHUHU Tejla 10 JJIMHE TOPMO3HOIO ITyTH.
OKCIIEpUMEHTAJIBHOE CPAaBHEHUE U3MEHEHMSI IIOTEHIIUAIBHON U
KMHETUYECKOW dHEPIruil Tella IIPU ABUKEHUU 110 HAKIIOHHOM IJIOCKOCTH.
OKcrnepuMeHTalIbHAs IPOBEPKA 3aKOHA COXPAHEHUS MEXaHUUECKON
SHEPruu Npu CBOOOAHOM Ma/ICHUU.

[IpuMeHeHne 3aKk0Ha COXpAaHEHUsI MEXaHUYECKOW YHEPTHUH JUIs pacuéra
NOTCHIUAIbHOW U KUHETUYECKOM YHEPrUHl Tea.

Pemenne 3aa4 ¢ UCNOJIB30BAaHUEM 3aKOHA COXPAHEHUSI MEXaHUYECKON
JHEPIHH.

Pa3zgen 2. Mexannyeckue KoJIe0aHUA U BOJHBI

2.1

Mexannueckue
KOJIeOaHUs

7

KonebarenpHoe IBUKEHHE.
OcHOBHBIE XapaKTEPUCTUKH
KOJIeOaHUM: TIepHO/I, YaCTOTa,
aMIUTUTY/IA.
MareMaTryecKHil U Npy>KUHHBIA
MasITHUKHU.

[IpeBpamienue sHepruu npu
K0JIeOaTeIbHOM JIBMKCHHH.
3aTyxaromue KojieOaHusl.
BreinyxaeHHbIe KOeOaHusl.
Pesonanc

Habmonenue xonebanuil moj 1eHCTBUEM CHII TSKECTU U YIIPYTOCTH U
oOHapy>keHHe M0JOOHBIX KojeOaHHH B OKpYy’KaloleM MUpE.

AHanu3 xosne6aHui rpy3a Ha HUTU U Ha npykuHe. OnpeeneHne 4acToThl
KOJIEOAHU MaTeMaTUYeCKOro U MPYKUHHOTO MAasTHUKOB.

Hab6monenue n o0bsICHEHHE SIBICHUS Pe30HAHCA.

HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJIeOaHUH MOABEILICHHOTO K HUTH
rpy3a OT JUIMHBI HUTH.

IIpoBepka HE3aBUCUMOCTH II€pHO/Ia KoJieOaHuil rpy3a, MOABEIIEHHOTO K
JICHTE, OT MacChl Tpy3a.

Habmtonenue u o0cykaeHne ONBITOB, JEMOHCTPUPYIOIIUX 3aBUCUMOCTh
nepro/ia KojebaHuil MPYKMHHOTO MasTHAKA OT MacChl

rpy3a U )KECTKOCTU NPY>KUHBL.
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[IpuMeHeHre MaTeMaTHYECKOTO U TIPY>KUHHOTO MasTHUKOB B KQUECTBE
MOJIETICH JIJIsl ONTMCAHUS KOJICOAHHH B OKPYKAIOIIEM MHpE.

Penrenue 3aay4, CBSI3aHHBIX C BRIYMCICHHEM WM OLIEHKOW YaCcTOTHI
(mepuona) xonebaHmit

H3mepenue yckopeHus c60000H020 NAOEHUS

2.2

Mexanunueckue
BOJIHBI. 3BYK

MexaHUYeCcKHe BOJIHEL.

CpoilicTBa MEXaHHMYSCKHUX BOJIH.
[IpononbHbIe U MONIEpEUHbIE
BOJIHBI. J[JIMHA BOJIHBI M CKOPOCTh
€€ pacpoCTpaHEHUs.
MexaHn4ecKkue BOJHBI B TBEPAOM
TeJe, CCMCMHUYECKIE BOITHEI.
3ByK. 'pOMKOCTB 3ByKa 1

BbICOTa TOHA. OTpakeHne

3Byka. UH(Dpa3Byk u ynpTpa3Byk

OOHapy>keHHe U aHaTTN3 BOJIHOBBIX SIBJICHUH B OKPYKAIOIIEM MHpE.
HaGroienne pactpocTpaHeHHs IPOI0JILHBIX U MOMEPEYHBIX BOJIH (Ha
MOJIeTIN) U OOHApYKEHNE aHAJIOTUYHBIX BUJIOB BOJIH B IPHPOJIC (3BYK,
BOJIHBI Ha BOJIE).

Berurcnenue IIMHBI BOJIHBI B CKOPOCTH PACIIPOCTPAHCHHUS 3BYKOBBIX
BOJIH. DKCIIEPUMEHTAJILHOE OINPECIICHUE ITPAaHUI] YaCTOTHI CIIBIIITMMBIX
3BYKOBBIX KOJICOAHUH.

HaOmnroeHne 3aBUCMOCTH BBICOTHI 3ByKa OT YacTOTHI (B TOM YHCIIE, C
UCIIOJIb30BaHUEM MY3BIKAJIbHBIX HHCTPYMECHTOB).

HabnroneHue u 00bsICHEHHUE SIBIICHUS] aKYCTHYECKOTO Pe30HaHca. AHAIHU3
OPUTHHAILHOTO TEKCTA, TIOCBSIMIEHHOTO MCIIOIH30BAHHIO 3BYKA (MU
yIABTPa3ByKa) B TEXHUKE (IXOJIOKALUS, YIBTPA3BYK B MEAMIIMHE H JIP.);
BBITIOJTHCHHE 32/IaHUH 110 TEKCTY (CMBICIIOBOE YTCHHUE)

Pa3nen 3. DieKTpoOMarHuTHOE MOJIe H JJ1e

KTPOMAriHMTHBIC BOJIHBI

3.1 | DnekTpoMarHuTHOE 6 DNeKTpOMarHuTHOE MoJe. [TocTpoenue paccyxieHnii, 000CHOBBIBAIOIINX B3aUMOCBSI3h
1oJjie u DNEeKTPOMarHUTHbIE BOJHBI. 3JEKTPUYECKOTO U MAarHUTHOTO MOJIEH.
3JIEKTPOMArHUTHBIE CBoiicTBa 3JIEKTPOMArHUTHBIX DKCNEepUMEHTATBFHOE U3yUYE€HUE CBOMCTB JIEKTPOMArHUTHBIX BOJH (B TOM
BOJIHBI BouH. [llkana 3MeKTPOMarHUTHBIX | YHCIIE C TIOMOIIBI0O MOOHIILHOTO TenedoHa).
BOJH. Mcnonb3oBanue AHanM3 peHTreHOBCKUX CHUMKOB YEJIOBEYECKOT0 OpraHu3Ma.
3J€KTPOMAarHUTHBIX BOJIH AHanu3 TEKCTOB, ONMUCHIBAIOIINX MPOSIBICHUS AIEKTPOMATHUTHOTO
JUISL COTOBOM CBSI3H. W3JIY4eHUS B TIPUPO/IE:
DneKTpoMarHuTHast npupoaa KUBBIE OpPTaHU3MBI, U3ITyuYeHUs] HEOECHBIX TeN (CMBICIOBOE UTEHUE).
cBeta. CKOpOCThH CBETA. Pacnio3naBanue 1 aHaIu3 pa3auYHBIX TPUMEHEHUH JIIEKTPOMArHUTHBIX
BonHoBkIe cBoiicTBa cBeTa BOJIH B TEXHUKE.
N3yueHne BOTHOBBIX CBOMCTB CBETA.
Pemenwue 3anay ¢ ucnonb3oBaHueM (HOPMYIT ISl CKOPOCTH
9JICKTPOMArHUTHBIX BOJIH, JJIMHBI BOJHBI M YaCTOTHI CBETA
Pa3nes 4. CBeToBbI€ SABJICHHUS
4.1 | 3akoHBI 6 JlydeBas mojienb cBeTa. HaGmronenne onbITOB, JEMOHCTPUPYIOMIHNX SIBJICHUE MPSIMOIUHEHHOTO
pacnpocTpaHeHus Wcrounuku cBera. pacmpocTpaHeHus CBeTa (BOZHUKHOBEHHE TEHH U MOJYTEHU), U HX
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CBETa

[IpsimonuneliHoe
pacrpocTpaHeHUE CBETA.
3atmenus CosHia v JIyHbI.
Otpaxenue ceta. [lnockoe

3€pKajo. 3aKoH OTpa’XCHUA CBCTA.

[Ipenominenue cera. 3aKkoH
npenomiieHus ceeta. [lonHoe
BHYTPEHHEE OTpakKeHUE
ceta. Mcnonb3oBanue
[IOJIHOTO BHYTPEHHETO
OTpPaKCHUS B ONTHUYECKUX
CBETOBOJ]aX CBETa aTOMOM.
KBaHThI.

JIunenyaTele CIIEKTPHI

MHTEpIpeTaLs C UCIOJIb30BAaHUEM IIOHATHS CBETOBOTO JIyya.
OObBsicHeHHE ¥ MOJETUPOBAHUE COTHEYHOTO U JIYHHOT'O 3aTMEHHUH.
HccnenoBanue 3aBUCUMOCTH yIjla OTPaXKEHUSI CBETOBOTO JIy4a OT yIJia
IHaacHus.

N3yuenue cBoicTB N300pakeHMsI B IIIOCKOM 3€pKalie.

Habmtonenue u 00bsiCHEHNE OIBITOB T10 MOJYYEHUIO H300paKeHUH B

BOIrHYTOM M BBIITYKJIOM 3€pPKaJiax. Ha6J'IIOI[eHI/Ie 1 00BSICHEHHE OIBITOB 110
MMPCIOMIICHUIO CBE€TA HAa I'PAaHUIC PA3JIMYHBIX CPE, B TOM YUCJIC OIIBITOB C

MIOJIHBIM BHYTPEHHUM OTPaKECHUEM.

HccnenoBanue 3aBUCUMOCTH YTJIa MIPEJIOMIICHUS OT yIJIa MaIeHUs
CBETOBOTI'O JIy4ya Ha IPAHULIE «BO3IYX—CTEKIIO».

Pacnio3naBanue siBICHHIA OTPAKEHUS U TIPEIIOMIICHHS CBETA B
ITOBCEIHEBHOM JKU3HU.

AHanm3 v 00bSICHEHUE SIBJICHUS ONTUYECKOTO MUPaXKa.

Pertenne 3a1a4 ¢ HCIIOIL30BaHUEM 3aKOHOB

OTPaYKEHUS U MPEJIOMIICHHUS CBETA

4.2 JIMH3EI 1 onITHUECKHE JIunza. Xop j1yyen B IMH3E. [Tonydenue nzo6paxeHuii ¢ TOMOIIbIO COOMPAIOIIEH U pacCeHBaIOIICH
prOOpPHI OnTudeckas cucreMa muH3. Onpenenenre POKYCHOT0 PACCTOSTHUS U ONTUYECKON CHITBI

¢doToanmapara, MUKPOCKOIa coOuparoIen JTMH3HI.
u Teneckona. ['na3 xak AHanM3 ycTpOWCTBa U MPUHIINAIIA IEHCTBHS €KOTOPHIX ONTHYECKUX
OIITHYECKAs CHCTEMa. npubopoB: oToanmnapara, MUKPOCKOTa, TEIECKOIIa.
biuzopykocTs u N3yuenue Mozenu rina3a Kak ONTHYECKOW CUCTEMbl. AHATIN3 SBJICHUMA
JATIbHO30PKOCTh OIIM30PYKOCTH M TATbHO30PKOCTH, TPUHIIUIIA ICWCTBUS OUYKOB

4.3 | Paznoxenue 6enoro Pasnoxxenue 6enoro ceera Habumoienue pasnoxkeHus 6eoro cBeTa B CIEKTP.

CBE€TAa B CIICKTP

B criekTp. OnbiThl HeloTOHA.
CrnosxeHue CeKTpaabHbIX
1BeToB. J{ucnepcus cBera

Habmtonenue u 00bsiCHEHHE ONBITOB T10 MOJIYYEHHIO O€JIOro CBeTa MpH
CJI0)KEHMH CBETA Pa3HBIX 1IBETOB.

[IpoBenenue u 00BSICHEHUE ONBITOB 110 BOCIIPUATHIO LIBETA MPEIMETOB
IIpHY UX HAOJIOJICHUH Yepe3 IIBETOBbIE (PHIILTPHI (IIBETHBIE OYKH)

Pa3gen 5. KBaHTOBLIE IBJICHUSA

5.1

Hcnyckanve u
MOTJIOLIEHUE CBETA
aTOMOM

Omnsite Pesepdopaa u
IJTaHEeTapHasi MOJEIb aTOMa.
Mogens aroma bopa.
Hcnyckanne u morionieHme

O6cyxnenue 1enu onbIToB Pesepdopaa

0 MCCTIEIOBAHUIO ATOMOB, BBIJIBIYKEHUE

THIIOTE3 O BO3MOXHBIX PE3YyJibTaTaX OIBITOB

B 3aBHCHMOCTH OT IPE/IOJIaraeMoro CTPOSHHs aTOMOB,
(dhopmynupoBaHUE BHIBOJIOB U3 PE3YJIbTATOB OMBITOB.

OO6cyx1eHrne TPOTUBOPEUHIA MIIaHETAPHOM MOAEIU aTOMa M OCHOBAHHMA
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JUIs TUIIOTE3bI bopa o cTanoHapHbIX OpOUTAX 3JEKTPOHOB.

Habnronenne CrijionIHpIX M TUHEWYAThIX CIEKTPOB U3ITyYSHHS PA3IUIHbBIX
BELIECTB.

OOBsiICHeHHE JIMHEHYATBIX CHEKTPOB U3JTyYCHHS

5.2 | CtpoeHue aTOMHOTO 6 PaguoaktuBHOCTE. Anb(a, OO6cyxneHre BO3MOXKHBIX THIIOTE3 O MOJEIIAX CTPOCHHUS sipa.
sanpa Oera- U TaMMa-U3ITyYeHHUS. Omnpenenenue cocrasa sep M0 3aJaHHBIM MacCOBBIM U 3aps10BbIM
Crpoenue aTOMHOTO siipa. YHUCJIaM U 10 MOJIOKEHUIO B IEPUOJUYECKON CUCTEME IJIEMEHTOB.
Hyxnonnas monens AHanu3 U3MEHEHUs COCTaBa sApa U €ro MOJI0KEHUS B IEPUOINYECKON
aTOMHOro siapa. M3otonsl. CUCTEME IIPH 0-PAJOAKTUBHOCTH.
PanuoaxkTuBHBIE HccnenoBanue TPEKOB (i-4acTHIL IO TOTOBBIM (hOTOTpadusim.
npespaiienus. [lepuon OO6Hapy>keHue 1 U3MEPEeHHe PaIualluOHHOTO
0JIypacnaaa aTOMHBIX sIEp (hoHa C TOMOIIBIO TO3UMETPA, OLEHKA €T0 MHTCHCUBHOCTH.
AHanu3 OGUONOTHYECKUX U3MEHEHUH, MPOUCXOISAIINX MO/ ACHCTBUEM
PaIMOAKTUBHBIX H3TyUEHUH. Ucnonb3oBanue
PaZAOAKTUBHBIX U3TyYEHUN
B MEJIUIIUHE
5.3 | SnepHble peakuuu 7 SAnepHble peakuuu. 3aKOHbI Pemrenue 3aa4 ¢ UCNoJIb30BaHUEM 3aKOHOB COXPAHEHUSI MACCOBBIX U
COXPaHEHHUS 3apsAI0BOTr0 U 3apsI0BBIX YMCEJI HA OIPEIETICHUE PE3YJIbTATOB SIAEPHBIX PEAKIIMIA;
MacCOBOT0 YMCEI. DHEPTus aHaAJIN3 BO3MOXKHOCTHU WJIM HEBO3MOKHOCTH SIIEPHON PEAKIIUH.
CBSI3U aTOMHBIX sifiep. CBs3h Or1ieHKa YHEPTUU CBSA3M SACP C UCMOJIb30BaHUEM (POPMYIIbI DUHINITEHHA.
Macchl ¥ 3Hepruu. Peakiumn OO6cyxaeHne NepcrneKTUB UCIOIb30BAHUS YIIPABIAEMOIO TEPMOSIEPHOTO
CUHTE3a U JIEJICHUS sIEp. CUHTE3A.
Hcrounuku sneprun ConHua OO6cyxaeHne NpeuMyIIecTB U 3KOJIOTHYECKUX Mpo0IeM, CBSI3aHHbIX C
U 3BE3.. SlnepHas sHEpreTuka. SIIEPHOM YHEPTETUKON
JericTBus paauoakTUBHBIX
V3JIYYeHUH Ha )KHUBBIE OPTaHU3MBbI
IToBTOpHTEIBHO-0000 AN MOIYIb

IToBTOpEeHuE 1
00001eHune
CoJiepKaHus Kypca 9
¢buznku 3a 7-9
KJIaCChI

CucremMatu3anus U 00001IeHNe
MIPEIMETHOTO COACPKAHUS U
ONBITA IEATEILHOCTH,
MPUOOPETEHHOTO MPU U3yYECHUN
BCEro Kypca (pu3uKyu OCHOBHOTO
o011ero oOpa3oBaHusl.
[ToaroroBka kK OCHOBHOMY
rOCy/IapCTBEHHOMY

Brinonnenue yueOHbIX 3aaHui, TPEOYIOIIMX JEMOHCTPALMH
KOMIIETEHTHOCTEH, XapaKTEPU3YIOLINX ECTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

— IIPUMEHEHUS MOJYyYEHHBIX 3HAaHUU

JUISL HAYYHOTO OOBSICHEHHSI (PU3NUECKUX SBJICHUI B OKpY Karolei
MPUPO/JIE, B TOBCEAHEBHOM KU3HU U BBIABICHHS (PU3MUECKUX OCHOB psijia
COBPEMEHHBIX TEXHOJIOTHIA;

— IIPUMEHEHUS] OCBOEHHBIX
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9K3aMeHy 10 (QU3HKe

JUTSE 00YyJarOIINXCs,
BBIOPABIIMX ATOT YUCOHBIN
peaIMeT

9KCIIEPUMEHTAILHBIX YMEHUH I UCCIIeOBaHMs (PU3NUECKUX SBIICHUM,
B TOM YHCJI€ JIsl IPOBEPKH TUIIOTE3 U BBISABJICHHS 3aKOHOMEPHOCTEH.
Pemenue pacuéTHeIX 3a7a4, B TOM YHCIIE MPEIOIAratomnux
HCIOJIb30BaHNEe (PU3UUYECKUX MOJIENIeH U OCHOBAHHBIX HA COJICPIKaHUHU
Pa3IUYHBIX pa3iesioB Kypca (PU3KKH.

Brinonnenue u 3anura rpynnoBbIX WM UHAUBUIYATbHBIX IPOEKTOB,
CBSI3aHHBIX C COJIEp)KaHUEM Kypca QU3HKU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOITPAMME

102
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CIHOCOBbI OHEHKH JOCTUXXEHUA YUHAIIUMUCA IINTAHUPYEMBIX PE3YJIBTATOB

OneHKa yCTHBIX OTBETOB YYAIIMXCH.

OueHka 5 cTaBUTCS B TOM CIIydae, €CIIM yJalluiicsl TOKa3bIBaeT BEPHOE MOHUMaHUE (PU3HUECKON
CYIIHOCTH paccMaTpHBAaE€MBbIX SBICHHH W 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHi, IaeT TOYHOE
OIlpe/ieIeHUe M HCTOJKOBAaHME OCHOBHBIX IOHSATHHA W 3aKOHOB, TEOPHH, a TaKXke MPaBHIbHOE
ompezneneHue (U3NYECKUX BEIMYMH, MX EAWHHUIl M CIIOCOOOB H3MEPEHUs; MPAaBWJILHO BBITIOJIHSCT
YEePTEKHU, CXeMbl U TpadUKH; CTPOUT OTBET MO COOCTBEHHOMY IUIaHY, COIPOBOXKAAET PACCKa3 HOBBHIMH
npuMepaMi, yMEeT NPUMEHSATh 3HaHUS B HOBOW CHUTyallMd IPHU BBINOJIHEHHH MPAKTUYCCKHUX 3aIaHHIA;
MOXET yCTaHaBJIMBATh CBSI3b MEXIy U3y4aeMbIM U paHee U3ydeHHBIM MaTepualioM o Kypcy ¢usuku, a
TaKXe ¢ MaTepHajJOM YCBOCHHBIM IPH U3YUYEHUH JPYTUX MPEIMETOB.

OneHka 4 cTaBUTCS B TOM CIIy4ae, €CJIM OTBET YYCHUKA YIOBJICTBOPSET OCHOBHBIM TPEOOBAHUAM
K OTBETY Ha OLIEHKY 5, HO 0€3 UCTOJIb30BaHUs COOCTBEHHOT'O TJIaHa, HOBBIX TPUMEPOB, O€3 MPHUMEHEHUS
3HAHWH B HOBOHM CHUTyaluu, 0e3 MCIOJIb30BaHMS CBS3EH C paHee M3YUYCHHBIM MaTepualioM, YCBOCHHBIM
IpU W3YYEHUH JPYTUX IPEIMETOB; €CIU YYalluiics TOMYyCTWJI OJHY OIIMOKY Wiu He Ooyiee IBYX
HEJI0OYETOB U MOXKET UCIPABUTh UX CAMOCTOSTEIBHO WX C HEOOIBIION NOMOIIBIO YUHTEIIS.

Onenka 3 crTaBUTCS B TOM CiIy4ae, €CIM Yy4allUiics NpPaBUIbHO MOHUMAET (U3HYECKYIO
CYIIHOCTb pacCMaTpPHBAEMbIX SBJICHUI M 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OT/ICIbHBIC TIPOOEITBI
B YCBOGHHH BONPOCOB Kypca (PH3MKH; HE MPEIATCTBYET AaJbHEUIIEMY YCBOSHHIO IPOTPaMMHOIO
Marepuasa, yMeeT NPUMEHATh IOJIydeHHBIE 3HAHMS MPU PEHICHUH MPOCTHIX 33/1a4 C UCIIOJIb30BAaHUEM
TOTOBBIX (OpMyJI, HO 3aTPYAHSIETCS MpPU PEIICHUH 33a/1a4, TPeOYIOIUX NpeoOpa3oBaHUs HEKOTOPHIX
dbopMmy1t; nomycTui He 6osee oAHOM Tpy0oii U 0HOM HerpyOoii omuOKH, HE OoJIee TBYX-TPeX HErpyObIx
HEJI0YETOB.

Ounenka 2 cTaBUTCS B TOM Cllyyae, €CIM Yy4allMiics HE OBJaJiell OCHOBHBIMH 3HAaHHUSIMU B
COOTBETCTBHH C TPeOOBaHMAMHU M IOMYCTHJI OOJIbIIE OMMOOK M HEIOYETOB, YeM HEOOXOIUMO JUIS
OLIEHKHU 3 WU, €CJIM YYEHUK HE MOXKET OTBETUTh HU Ha OJIMH U3 MOCTABJIEHHBIX BOIIPOCOB.

OneHka NMCbMEHHBIX KOHTPOJIBHBIX PadoT.

Ouenka S craBuTcs 3a paboTy, BBHITIOJIHEHHYIO IMOJTHOCTHIO 0€3 OMIMOOK U HEJIOUETOB.

Ouenka 4 craBuTcs 3a paOOTy, BBIIOJHEHHYIO MOJIHOCTHIO, HO MPU HAJIM4MUU He Oosiee oHOU
OomMOKH U OJJHOTO HeJo4eTa, He Oosiee TpeX HEeA04YETOB.

Ounenka 3 craBurcs 3a paboTy, BBINOJHEHHYIO Ha 2/3 Bceil paboThl MpPaBUJIBHO WM MpU
JOTyIIEHUN He Oosee oAHON IrpyOoil ommOku, He Oojiee Tpex HErpyObIX OLIMOOK, OJHOM HerpyoOoit
OLIMOKH U TPEX HEI0UETOB, PU HAJTHMUUH YETHIPEX-TIATH HEJJOUETOB.

Ouenka 2 craBuTcs 3a pabOTy, B KOTOPOM YMCIIO OMIMOOK M HEAOYETOB MPEBBICHIIO HOPMY IS
OLIEHKHU 3 WJIM MPaBUJILHO BBIOJIHEHO MeHee 2/3 paboThl UM 32 paboTy, HEBBIOJHEHHYIO COBCEM WM
BBITNIOJTHEHHYIO € TPYyObIMH OIIMOKAMHU B 3a/IaHUSX.

Ouenka 1a00paTopHbIX padoT.

OuneHka 5 CTaBUTCS B TOM cliydae, €CIIM YYalluiics BBHIMOJTHWI pabOTy B MOJTHOM oOBeMe C
co0roieHreM Heo0X0IMMOMN MOCIIE0BATEILHOCTH IPOBEICHHS ONBITOB U U3MEPEHU; CAMOCTOSITEIbHO
U paIMOHaJIbHO MOHTHUPYET HE0O0XOauMOe OOOpYIOBAaHUE; BCE OIBITHl MPOBOJUT B YCIOBUAX U
pexKUMax, 06ecnetha}0Hn/Ix MOJIYYCHHUEC IMMPAaBUIIBHBEIX PE3YJILTATOB U BEIBOJIOB, co6m021aeT Tpe6OBaHI/I${
MpaBmJI OE30MAaCHOTO TPYy/Ja; B OTYETE MPABWIBHO U aKKypaTHO BBITIONHSET BCE 3alUCH, TaOIUIIBI,
PUCYHKH, YEPTEXHU, TpadUKH, BHIYMCIECHUS, IPABUIIHHO BBIMOIHIET aHAIN3 MTOIPEITHOCTEH.

Ounenka 4 craBUTCS B TOM Ciy4ae, €CIU YyYallWiicsl BBIMOJHUI PabOTy B COOTBETCTBUU C
TpeOOBaHUSIMU K OIICHKE 5, HO JOMYCTHJI JIBa-TPU HeIodeTa, He Oosee OMHON HerpyOooil OMMOKHA U
OJIHOT'O HEJIOYETa.

Ouenka 3 CTaBUTCSA B TOM CJIy4ae, €CJIA YUaIIHICs BBITTOJHII padOTy HE MOJTHOCTHIO, HO 00BEM
BBIIIOJIHEHHOH 4acTH TAKOB, 4YTO IMO3BOJIACT NOJTYUYUTH MPAaBUJILHBIC PC3YJIbTAThI U BBIBOABI, CCJIN B XOIC
MIPOBEICHUS OIbITa U U3MEPEHHM ObUTN JOMYIIEHBI OIINOKH.

OueHka 2 CTaBUTCSA B TOM CIIy4ae, €CIHM YYaIlMKCs BBHIIOJIHUI paboTy HE MOJIHOCTBIO U 00beM
BBITIOJTHEHHONW paboThl HE MO3BOJIAET CJeNaTh IPaBUIIbHBIE BBIBOJbI, BBIUMCICHUS; HAOIIOACHUS
MMPOBOAWIIMCH HCIIPABUJIbHO WJIK B TOM CJIy4dac, C€CJInu y‘-I@.H.[HﬁCSI COBCEM HE€ BBIITOJIHUII pa60Ty.
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Bo Bcex ciydasx OIlEHKa CHIDKAETCS, ©CIM YYalluiicss He coOmrojan TpeOOBaHWM MpaBHII
6e30macHoro Tpyaa.

Ilepeuenn omUOOK.
l. I'pyObie ommoKm.

1. He3nanwue omnpeneneHuii OCHOBHBIX TIOHATHMN, 3aKOHOB, TIPABHJI, TIOJIOKEHUH TEOpUH, GopMyII,
OOUIETIPUHATHIX CUMBOJIOB, 0003HaYeHUS PU3NYECKUX BETUUMH, €AUHULLY U3MEPEHUSI.

2. HeymeHue BbIIENATH B OTBETE TJIABHOE.

3. Heymenue npuMeHSTh 3HAHUS AJI peUIeHHs 3a1ad U OObSICHEHUS (U3MYECKHUX SIBICHUM;
HEMpPaBWIbHO C(HOPMYIUPOBAHHBIE BOIMPOCHI, 3aJaHUsI WIM HEBEpHbIE OOBSCHEHUS XO0Jla UX PEIICHUs,
HE3HAHWE TIPUEMOB PpEIICHUS 3a/a4, AaHAJOTHYHBIX paHee peHIeHHBIM B KJacce; OIIMOKH,
MOKA3bIBAIOLIME HEMPaBWIbHOE TMOHMMAHUE YCJIOBUS 3aJaud WJIM HENPaBWIbHOE HCTOJIKOBaHHE
pelIeHus.

4. Heymenue yuTaTh U CTpOUTH TpadUKU U IPUHIUITHAIBHBIE CXEMBI

5. HeymeHune moaroToBuTh K paboTe YCTAaHOBKY WJIM JIa0OpaTopHOE 00OpYAOBaHHUE, MPOBECTH
OTIBIT, HEOOXOIMMBbIE PaCUeThl UJIM MCIIOIb30BATh MOJIYYeHHbIE JaHHBIC AJIS BHIBOJIOB.

6. HeGpexHoe OTHOIIEHNE K JIAOOPaTOPHOMY 000PYIOBAHUIO U H3MEPUTEIHLHBIM IPHOOPaM.

7. HeymeHue onpeaenuTh NoKa3zaHUs H3MEPUTEIHLHOTO Mprbopa.

8. Hapymienue TpeboBaHuii mpaBuil 6€30MacHOI0 TPy/ia IPU BBIIIOJHEHUH SKCIIEPUMEHTA.

Il. HerpyOble omun0km.

1. Herounoctu (HhopMyIHpPOBOK, ONpEeAETIeHUN, 3aKOHOB, TEOPHH, BbI3BAaHHBIX HEMNOJHOTON
OTBETa OCHOBHBIX NPU3HAKOB ompeaenseMoro moHsTus. OmuOKH, BBI3BaHHBIE HECOONIOIEHHEM
YCJIOBUH IPOBEIEHUS ONbITA UM U3MEPEHUH.

2. OmmOKHM B YCIOBHBIX O0O3HAYEHUSAX HA MPUHIUNHAIBHBIX CXEMaX, HETOYHOCTH YEPTEeKew,
rpaMKoOB, CXEM.

3. Ilpomyck wim HETOYHOE HANKMCAHNE HANMEHOBAHHUN IMHUI] (PU3MUECKUX BEINIHH.

4. HepaloHaJIbHBINA BBIOOP X0/1a peIIeHUs.

I11. Hegouersl.

1. HepauuonanpHble 3amMcu IpPH BBIYUCIECHUSAX, HEpAIMOHAJIbHBIE MPUEMbl BBIYMCIIECHUH,
npeoOpa3oBaHuil U peleHHs 3a1au.

2. Apudmernyeckre OIIMOKM B BBIUYMCICHHUSX, €CIM OTH OMMOKKM TpyOdO HE HCKaKaloT
pEAIbHOCTB MOJTYYEHHOIO Pe3yJIbTaTa.

3. OTnenbHbBIE TOTPENTHOCTH B (POPMYITHPOBKE BOIIPOCA WIIH OTBETA.

4. HeOperkHOE BBIIIOJHEHHE 3allUCe, uepTexeil, cxeM, rpaduKoB.

5. Opdorpaduueckre U MyHKTyallHOHHbIE OIIMOKH
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