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MOSACHUTEJIbHAS 3AIIMCKA
Ilenmn wu3ydyeHus ¢GU3MKM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsS OMpEICICHBI B

Konnenuuu npenogaBanus ydeOHoro mnpenmera «®dusuka» B 00pa3oBaTelIbHBIX OpraHU3aLUAX
Poccuiickoit ~ ®enepanuyu, peanu3ylOIIUX OCHOBHBIE — 001e00pa3oBaTeNbHbIE  IPOrPaMMBbl,
yTBep:KAEHHON pemieHueM Kosuternn MunncteperBa mnpocsemeHus Poccuiickon ®Penepanuu
(mporokon ot 3 nexadps 2019 r. Ne [1K4BH).

Henn usyvyenus pusnkm:

e mpuoOpeTeHHe MHTEpeca W CTPEMJICHHS OOYYaIOUIMXCS K HAYYHOMY H3YUEHHIO MPUPOIHI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX COCOOHOCTEH;

® Dpa3BUTHE MPEJICTaBIEHHMM O HayyHOM  MeToJe IO3HaHus U  (opMupoBaHue
HCCIIEIOBATENbCKOI0 OTHOIIEHUS K OKPYXKAIOLIUM SIBICHUSM;

e (opMHUpOBaHME HAYYHOTO MHPOBO33pPEHMs KaK pe3yjibTaTa M3y4eHHsS OCHOB CTPOCHMS
MaTepuu U GyHIAMEHTAIbHBIX 3aKOHOB (PU3HKH;

e (opMuUpOBaHME MPEJCTABICHUNA O POJIU (U3UKU AJIS PAa3BUTUS JAPYTrHMX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTUH;

® Dpa3BUTHE TIPEJACTABICHUH O BO3MOXHBIX cdepax Oyaymeld mnpodeccHoHaNbHOMI
NeSTeIbHOCTH, CBSI3aHHOM C (PU3MKOHM, MOJArOTOBKA K JajibHEiIIeMy OOy4eHHMIO B 3TOM
HaIIPABJICHUU.

JlocTH)KeHHe 3TUX Lesiel NporpaMMbl 1Mo (U3MKE Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMS
o0ecreynBaeTcs pelieHueM CIeIyoIuX 3a/1au:

e npuoOpeTeHue 3HAHUH O JIUCKPETHOM CTPOCHUHU BELIECTBA, O MEXAHMUYECKUX, TEIJIOBBIX,
NEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e TpuOOpeTeHHEe YMEHHUU OINHMCHIBATH M OOBACHATH (PpU3MUYECKHE SBICHHUS C HCIIOJIb30BaHUEM
IIOJIyYE€HHBIX 3HAHUM;

® OCBOCHME METOJIOB pEIICHHs MPOCTEHIINX pacUETHBIX 3a7au C UCIIOJIb30BaHUEM (PU3NYECKUX
MOJIeJIeH, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a7ay;

® pa3BUTHE YMEHUH HaONI0AaTh MPUPOJHBIE SBJICHHUS U BBINOJHATH OMBITHI, JaOOPATOPHbBIE
paboTel M OKCIEPUMEHTAJbHBIE HCCIIEIOBAaHUS C MHCIOJb30BAHUEM H3MEPUTENbHbBIX
prOOpOB;

e ocBoeHME TMpUEMOB palboThl ¢ uUHPoOpManued (U3NYECKOrO COJIEpXKaHMs, BKIIOYAs
MH(OPMALIMIO O COBPEMEHHBIX JOCTH)KEHUAX (U3UKU, aHAU3 M KPUTUYECKOE OIICHUBAHHE
nH(popMaLnu;

® 3HAaKOMCTBO CO cdepamMu Npo(ecCHOHANIBHOM NesITeIbHOCTH, CBA3aHHBIMU C (DU3MKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUIX (PU3MUECKOI HAYKH.

Ha usyuenue ¢usuxu (6a30Bblii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMsI OTBOJUTCS
238 gacoB: B 7 kiacce — 68 yacoB (2 4yaca B Hezento), B 8 kiacce — 68 gacoB (2 vyaca B Henemno), B 9
knacce — 102 gaca (3 yaca B HEJIeNI0).

[Ipennaraemslii B mporpamMMe 1o (pu3MKe MepeueHb J1a0opaTOpHbIX paboT M ONBITOB HOCHUT
PEKOMEHIAaTEeNbHBIM XapaKkTep, YUUTENb JeflaeT BHIOOp MPOBEACHHUS JIAOOPAaTOPHBIX PabOT U OIBITOB
C Y4€TOM HMHAMBHUIYaAJIbHBIX OCOOCHHOCTEH O00yYarommxcs, CIHCKa 3KCIEPUMEHTAIBHBIX 3aJaHui,
IpegaraéMbix B paMKax OCHOBHOT'O TOCYJJapCTBEHHOT'O 3K3aMeHa Mo (hU3HKeE.



IINIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHUS IIPOI'PAMMBI IO ®U3BUKE HA
YPOBHE OCHOBHOTI'O OBLHIET'O ObPA3OBAHUA

N3yuenne ¢pu3nkyu Ha ypoOBHE OCHOBHOI'O OOIIETO 0Opa3oBaHWs HANpPABJICHO HA JOCTH)KCHUE
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNbHbBIX PE3yIbTATOB.

B pesynbrare nzydenus Gpu3nKu Ha ypOBHE OCHOBHOI'O 00IIEro 00pa3oBaHus y 00yJaromerocs
OyayT chOpMUPOBAHEI CIEAYIONIUE TNIYHOCTHBIC PE3YIbTAThl B HACTH:
1) naTpHOTHYECKOr0 BOCIIUTAHUS:
— IpOsIBJICHUE UHTEpeca K HUCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKON (DU3NYECKOM HayKU;
—IICHHOCTHOE OTHOILIEHHE K JOCTHKEHHSIM POCCHMCKHUX YUEHBIX -(PU3UKOB,;
2) rpaIaHCKOI0 1 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:
—TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B 00CYKJIEHUU OOIIECTBEHHO 3HAYMMBIX M STHYECKHUX IPOOIIeM,
CBSI3aHHBIX C MIPAKTHUYECKUM IIPUMEHEHUEM JOCTHKECHHUHN (PU3UKU;
— OCO3HaHUE BA)KHOCTH MOPAJIbHO-3TUYECKUX ITPUHIIMIIOB B JAESITEIBHOCTH YYEHOTO;
3) 3cTeTH4YeCKOro BOCIUTAHMSI:
— BOCTIPUSATHE ICTETUYECKUX KauecTB (PU3NUYECKOM HAyKU: €€ TapMOHUYHOTO MTOCTPOCHHSI, CTPOT'OCTH,
TOYHOCTH, JJAKOHUYHOCTH;
4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:
—OCO3HaHUE IEHHOCTU (PU3MUECKON HAyKH KaK MOIIHOIO MHCTPYMEHTAa MO3HAHHSI MHPA, OCHOBBI
Pa3BUTHS TEXHOJIOTHM, BaKHEHIIEH COCTABISIONIEH KyIbTYpPHI,
— pa3BUTHE Hay4YHOMH JIF0003HATEIIBLHOCTH, HHTEPECA K UCCIIEJOBATEIbCKOM 1€ATEIbHOCTH;
5) popmupoBaHus KyJbTYpPbl 310pPOBbS U IMOLMOHAJIBHOI0 0JIArONOTYYHS:
—OCO3HAaHHE LEHHOCTH Oe30macHOro oOpas3a >KM3HHM B COBPEMEHHOM TEXHOJOTHYECKOM MHUPE,
BXHOCTU MpPaBHJI OE30MaCHOTO IMOBEACHHUS HAa TPAHCIOPTE, Ha JOpPOrax, C JJIEKTPUYECKUM H
TEIJIOBBIM 00OPY/IOBAaHUEM B IOMAIIIHUX YCIOBUSX;
— c(hOopMUPOBAHHOCTH HaBbIKA pedIeKCHUU, TPU3HAHNE CBOETO MpaBa Ha OMMOKY U TAKOTO Ke MpaBa
y JIpyroro 4enoBeKa;
6) TPY10BOr0 BOCIIUTAHUA:
—aKTUBHOE y4yacTHE€ B pELIEHMM NPaKTHUECKUX 3aJad (B paMKax CeMbH, 0Opa3oBaTelbHOM
OpraHM3allu, ropoja, Kpasi) TEXHOJIOTHYECKON U COLIMAIbHOM HAaNpaBIEHHOCTH, TPEOYIOIIUX B TOM
yucie U PU3NIeCcKnX 3HaAHUH;
—MHTEPEC K MPAKTUYECKOMY M3yUEHUIO PO ecchii, CBI3aHHBIX C (PU3UKOM;
7) 3KOJIOTHYECKOT0 BOCTIMTAHUSA:
— OpUEHTAalMsl Ha NMpUMEeHeHUe (PU3MYECKUX 3HAHWM JUIsd pelleHus 3a7ad B 00JaCTH OKpYXKarolieu
Cpelibl, IUTAHUPOBAHMSI TIOCTYIIKOB U OLIEHKH UX BO3MOKHBIX MOCIIEACTBUN JJI OKPYKAIOIIEH Cpeibl;
— OCO3HaHHUE II100aTBbHOT0 XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTeH UX pelieHus;
8) aganTannu K M3MEHSIOIMMCS YCJIOBHAM CONMAJIBLHON M IPUPOIHOM CPeAbI:
—TOTPEeOHOCTh BO B3aWMOJCHCTBUU TPH BBIMOJHEHUM HCCIEAOBAHUM M MPOEKTOB (U3UUECKOM
HaIpaBJIEHHOCTH, OTKPBITOCTh OIBITY M 3HAHUSAM JIPYTHX;
— IIOBBIIIEHHE YPOBHS CBOEM KOMIIETEHTHOCTHU Yepe3 MPAKTHUECKYIO AESTEbHOCTD;
—TOTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHUW, B TOM 4YHCIE (OPMYITUPOBATH WU, MOHSTHS,
TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SBIICHUSX;
— O0CO3HaHue 1e(PUIUTOB COOCTBEHHBIX 3HAHUI U KOMIETEHTHOCTEH B 00JIaCTH (PU3UKH;
— IJIAHUPOBAHUE CBOETO Pa3BUTHS B IPHOOPETEHNN HOBBIX (PM3MUECKUX 3HAHUI;
— CTpeMJICHHE aHAJIM3UPOBATh U BBIABIATH B3aUMOCBS3U MPHUPOJIBI, OOIIECTBA M SKOHOMUKH, B TOM
YHCIIe ¢ UCTIOJIb30BaHNEeM (PM3NYECKUX 3HAHUM;
—OLIEHKA CBOMX JCHCTBUI C y4€TOM BIMSHUS Ha OKPYXKAIONIYIO CpPEly, BOZMOXKHBIX TJI00abHBIX
HOCJIEICTBUM.



METANPEAMETHBIE PE3YJIbTATbBI

B pe3ynbrare ocBoeHHS MPOTrpaMMBbI 10 (PU3MKE Ha YPOBHE OCHOBHOTO OOIETO 00pa3oBaHUs
y oOyuaromerocs OyayT chOpMUPOBaHBI MeTanpeAMeTHbIE Pe3yJbTaThbl, BKIIOYAIOIINC
M03HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC CHCTBUSI, KOMMYHUKATHBHBIC YHUBEPCAIbHbBIC YUCOHBIC
NENCTBUS, PETYJIATUBHBIE YHUBEPCAJIbHBIE YUeOHbIE EHCTBUS.

ITo3naBaTenbHBIC YHHBepCcAJIbHbIE YUeOHbIE NelCTBUS

ba3soBble Jlornyeckue 1eMcTBUA:

BBISIBIISATh M XapaKTEPU30BaTh CYIIECTBEHHBIC PU3HAKNA OOBEKTOB (SBICHUN);

yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCH(PUKALINN, OCHOBAHUS [T 0000IIEHUS U CPAaBHEHHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTHUBOPEUUS B paccMaTpuBaeMbIX (aKkTax, JaHHbIX U HAOIIOICHUSX,
OTHOCSIIIUXCS K (PU3UYECKUM SIBJICHUSIM;

BBISIBJISITh MPUYMHHO-CIICJICTBEHHBIC CBSI3M IMPU HM3YyYECHUM (PU3NYECKUX SBICHUH M MPOIIECCOB,
JieaTh BBIBOJbI C HCIIOJIB30BAHUEM JEAYKTUBHBIX U WHIYKTUBHBIX YMO3AKJIKOYEHUH, BBIJIBUIaTh
TUIOTE3bI O B3aUMOCBS3IX (PU3MUECKUX BEIUYUH;

CaMOCTOSITENTLHO BBIOMPATh CIIOCO0 petieHus yueOHoU (pu3mueckoi 3a1aun (CpaBHEHHE HECKOIBKUX
BapHaHTOB DELICHHUs, BBHIOOp HamboJiee MOIXOMAAIIETO C YYETOM CAMOCTOSITENBHO BBIICICHHBIX
KpUTEPUEB).

Ba3oBble uccienoBarebCKkue AeiCTBHA:

HCII0JIb30BaTh BOIPOCHI KAK UCCIEI0BATEIbCKUI NHCTPYMEHT MTO3HAHUS;

MPOBOAUTH IO CaMOCTOSITENIBHO COCTaBJICHHOMY IUIAHY OIBIT, HECIOXKHBINH  (QU3NUYECKHit
9KCIIEPUMEHT, HEOOJIbINIOE HCCeI0BaHNE (PU3UYECKOTO SIBICHUS;

OLICHUBATh HAa MPUMEHUMOCTb U JJOCTOBEPHOCTh MH(POPMAIUIO, MOJYYCHHYIO B XOJI€ UCCIICOBAHUS
WM OKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (pOpMynHpoBaTh OO0OOIIEHHWS W BBIBOJABI IO pe3yjibTaTaM IPOBEAEHHOTO
Ha0JII0/IeHUs, OIIbITA, UCCIIEIOBAHMUS;

IIPOrHO3MPOBATh BO3MOXKHOE JalbHEWIee pa3BUTHE (PU3MUECKUX IPOLIECCOB, a TAK)KE BBIIIBUTaTh
MPENOI0KEHNs 00 UX Pa3BUTHH B HOBBIX YCIOBUSAX M KOHTEKCTaX.

Pabora ¢ undopmanmeii:

NPUMEHSATH Pa3InYHbIE METObI, HHCTPYMEHTBI M 3allpOChl IPU MOUCKE U 0TOOpe MH(DOPMAILIUU WIH
JAHHBIX C YU4ETOM MPEeATIOKEHHON yueOHOH Pu3nuecKoil 3aauu;

aHaAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIUIO PA3INYHbIX BUAOB U (HopM
MIpe/ICTaBJICHMUS;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMANIbHYIO (pOpMY HpeacTaBieHNs HHPOPMAIUU U WIITIOCTPUPOBATh
peliaeMble 3a/1a4i HECJIOKHBIMH CXeMaMHU, JuarpaMmmamMu, HHOM rpapuKoil 1 nX KOMOMHAIUSMHU.
KoMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUSA:

B X0J1e 00CYXXJeHHsl Y4eOHOr0 MaTepuana, pe3yJbTaToB JabopaTOPHBIX padOT U MPOEKTOB 331aBaTh
BOIPOCHI IO CYIIECTBY 00CYKJIa€MOM T€MBbl U BBICKA3bIBAaTh MJEH, HAIlCICHHBIE HA PELICHHUE 3a/1a4H
U TIOf|/IepKaHKe OJ1aro)kenaTenbHOCTH OOIICHUS;

COTIOCTABJIATh CBOU CYXKJEHHUS C CYXKIECHUSMHU JIpYyIrMX YYacTHHUKOB JMajnora, OOHapyKHUBaTh
pa3IM4Me U CXOJICTBO MO3HUIIHIA;

BBIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

MyOJIMYHO TMPEACTaBIATh PE3yNbTaThl BBIMOJIHEHHOTO (U3MYECKOTo OMbITa (3KCHEPUMEHTA,
WCCTIE0OBaHUS, TIPOSKTA);

MOHUMATh U UCIOJIb30BATH MPEUMYIIECTBA KOMAaHIHON M WHAMBUIYAIbHOH PabOTHI MpH pEIICHUH
KOHKpETHOU (hU3MUeCKOil mpoOIeMbl;

IIPUHUMATh L€ COBMECTHOM J€ATENbHOCTH, OPraHW30BbIBaTh AECUCTBUSA IO €€ JIOCTHIKEHUIO:
pacmipenenatb poiid, 00CyKIaTh MPOIECChl U Pe3yNIbTaThl COBMECTHON paboThl, 0000maTh MHEHUS
HECKOJIbKUX JTIOJICH;



BBITIOJIHATH CBOIO YacTh pabOThI, TOCTUrasi KAueCTBEHHOTO pe3yibTara M0 CBOEMY HAIPaBICHUIO U
KOOPJIUHUPYS CBOU ACHCTBUS C APYTUMHU WIEHAMU KOMAaH/Ibl;

OLICHMBAaTh KayecTBO CBOErO0 BKJIaZga B OOMIMI MPOAYKT MO KPUTEPUSM, CAMOCTOSITEIHHO
chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepPcAJIbHbIE YUeOHbIE 1eiiCTBHS

Camoopranuszaums:

BBISIBIISATH TPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CHTYalUsX, TPEOYIOMIUX I PEUIeHUs (PU3NIECKUX
3HAHUI;

OPUEHTUPOBATLCS B PA3IMYHBIX MOJAXOAAX MPHUHATHS PpELIEHUN (MHIMBUIYalbHOE, IPUHITHE
pellieHus B IpyMIie, IPUHITHE PELLIEHUI TPYIIOi);

CaMOCTOSITENIbHO COCTaBIIATh AJITOPUTM pelIeHus: PU3NYEeCKO 3aaud WM IJIaHA UCCIEeI0OBaHUS C
y4€TOM HUMEIOUINXCA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUpPOBATh IpeajaraeMble
BAPUAHTHI PELLICHUN;

JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, JMOLHOHAJIbHBIH MHTEJIEKT:

JlaBaTh aJIEKBaTHYIO OLICHKY CUTYallU U IpeJylaraTh IJI1aH €€ N3MEHEHNUS;

OOBSICHATh TPUYUHBI JOCTIKEHHS (HEIOCTIDKEHHsSI) pe3yJbTaTOB JAEATENbHOCTH, JaBaTh OICHKY
pUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTUBBI B JESITENLHOCTD (B TOM YHCIIE B XOJ BHITOJHEHUS (PU3UUYECKOTO UCCIIEIOBAHUS
WIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENbCTB, W3MEHUBILIUXCS CHUTYallMi, YCTaHOBJICHHBIX
OIIMOOK, BOHUKIIIUX TPYTHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSAM;

CTaBUTh ceOsi HA MECTO JPYroro yeioBeKa B XOJIe CIOpa WM AMCKYCCHUM Ha HAaydyHYIO TeMYy,
[IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYroro;

MIpU3HABaTh CBOE IpPaBO Ha OLIMOKY MpU pEeHIeHHH (U3NYECKUX 3a7ad WM B YTBEPKICHHUSAX Ha
Hay4yHbIE TEMBI U TAKOE K€ MPaBO JAPYToro.

NPEAMETHBIE PE3YJIBTATHBI

K xonmy oOyuyeHuss B 7 kJiacce NpeMETHbIE pE3yJbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh C()OPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:
UCIOJIb30BATh MOHATHA: (PU3NYECKHE U XUMHUYECKHUE SBJICHUS, HAOIIOIeHHE, IKCIIEPUMEHT, MOJIENb,
TUIIOTE3a, €IUHHUIBI (PU3NYECKHX BEJIUYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSIHHMS BEIECTBa
(TBEpmOE, KHJIKOE, razoo0pazHOe), MEXaHMYEeCKoe JABIKEHHE (PaBHOMEpPHOE, HEPaBHOMEPHOE,
MPSIMOJIMHEIHOE), TPAaeKTOpHUs, paBHOJEHCTBYIOIAs cuia, aedopmanus (ympyras, mjiacTUyeckas),
HEBECOMOCTh, COOOIAIOIINECS COCY/IbI;
pasnuuath sABiaeHUs (AUPQyY3Hsi, TEIIIOBOE IBHKEHHE YACTHIl BELIECTBA, PABHOMEPHOE JBHKEHUE,
HEpPaBHOMEPHOE JIBW)KEHUE, WHEpLHUs, B3aUMOJEHCTBUE TE€J, paBHOBECME TBEPABIX TEI C
3aKpENJIEHHON OCBIO BpALIEHMs, Iepejada JaBIeHUS TBEPABIMHU TEIAMH, KUAKOCTSIMH M Ta3aMu,
aTMOoc(epHOE JaBJeHUE, IJIaBaHUE Tell, MPEBpAIECHUS] MEXaHWYECKOH SHEpruM) MO OMUCAHUIO MX
XapaKTepHBIX CBOICTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHHE;
pacrio3HaBaTh NPOSIBICHUE M3YYEHHBIX (PU3NUECKUX SIBJICHUN B OKpPYKAIOIIEM MHpE, B TOM YHCIE
¢usnyeckue SBIEHUS B IMPHPOJIE: NMPUMEPHl JABWKEHHUS C PA3IMYHBIMHU CKOPOCTSIMU B >KHBOH U
HEeXHUBOW MPHUPO/E, AeHCTBHE CUIIbI TPEHUS B IPUPOJE U TEXHUKE, BIUSHUE aTMOC(HEPHOTO JaBICHUS
Ha )KMBOW OpraHu3M, IJIaBaHUE PbIO, pplYary B TeJe YelI0BeKa, IPU 3TOM MEPEBOAUTDH MPAKTUUYECKYIO
3a/1auy B y4eOHYIO, BBIIETSATh CYIIECTBEHHbIE CBOWMCTBA (MPU3HAKHN) (PU3UUECKUX SBICHHI;
OIUCHIBATh M3YYEHHBbIE CBOWCTBA Tel M (PU3MYECKHE SIBJICHUSA, MCIIONB3Ys (PU3MUECKUE BEITUYMHBI
(mMacca, 00BEM, TUIOTHOCTH BELIECTBA, BPEMS, IMYTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIa YIIPYTOCTH,
CHJIa TSKECTH, BEC Te€Ja, CUJIAa TPEHNUs, JaBlIeHUE (TBEPIOTO TeNa, )KUJIKOCTH, T'a3a), BEITAIKUBAIOIIAS
cuiia, MeXaHudeckass paboTa, MOLIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KOA(PQHUIMEHT IMOJIE3HOTO



JEUCTBUS MEXaHM3MOB, KHMHETHYECKas M IOTEHLUAIbHAs SHEPrus), NpPU ONUCAHUU IIPABUIBHO
TPAKTOBaTh (PU3NUYECKUIA CMBICT UCIOJIb3YEMBIX BEIMUYUH, UX 0003HAUYEHUS U €JUHULBI HU3NUYECKUX
BEIMYMH, HAXOAUTh (OPMYJIbl, CBSI3BIBAIOIIME JAHHYIO (HU3NYECKYI0 BEIMYMHY C JAPYTHMHU
BEJIMYMHAMHU, CTPOUTH IPa(h)UKH U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEINYMH;

XapaKTepu30BaTh CBOICTBA Tell, (U3NYECKHUE SBICHUS U IPOLECCHl, UCIOIb3Ys MPABUIIA CIOKECHUS
cwl (BOJIb OJHOM mpsAMOi), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, paBUIO PaBHOBECHS
pbyara (6710Ka), «30JI0TOE MPABHIIO» MEXAHWKH, 3aKOH COXPAaHEHHMS MEXaHHMYECKOW SHEepPIuu, MpH
3TOM J1aBaTh CJIOBECHYIO (HOPMYITUPOBKY 3aKOHA M 3aIIMCHIBATH €TO0 MATEMAaTHUECKOE BBIPAKEHUE;
OOBSICHATH (PM3MUECKHUE SBJICHHUS, POLIECCH U CBOMCTBA TeJl, B TOM YHCIE U B KOHTEKCTE CUTyalui
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATb IPUYUHHO-CICACTBEHHBIE CBA3H, CTPOUTH
o0BbsCHEHHE M3 |—2 JIOTMYECKMX MIaroB ¢ OMOpod Ha 1—2 M3y4YeHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUH, (PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemath pacu€THble 3ahaud B 1—2 neicTBUsA, UCHONB3YyS 3aKOHBI UM (OPMYJIbI, CBS3BIBAIOLIUE
¢u3nyeckre BETMYMHBL: HAa OCHOBE aHalIM3a YCJIOBUS 3a/ayl 3allMCBhIBATh KPAaTKOE YCIOBHE,
MOJICTABIIATh (PU3NYECKHE BEITMYMHBI B (POPMYIBI U MPOBOAUTH PACUETHI, HAXOJUTH CIIPABOYHBIC
TaHHBIE, HEOOXOIUMBIE IS PELICHHS 33]1a4, OL[CHUBATh PEATMCTHYHOCTH MOYYeHHON (U3HMUECKON
BEJIMYHHBI;

pacro3HaBaTh Npo0JIeMbl, KOTOPbIE MOXKHO PEIIUTh IPU MOMOIIU (PU3NYECKUX METO/I0B, B OIUCAHUU
UCCIIEIOBAaHMUsI  BBIJACIATh  IPOBEpsAEeMOE  IpelrojiokeHue  (TMIoTesy),  pa3nuyarb U
MHTEPIPETUPOBATH MOJyYCHHBIH pe3ylbTaT, HaXOAUTh OIIMOKH B XOJ€ ONbITA, J€JIaTh BBIBOABI IO
€ro pe3ynbTaram;

MPOBOJIUTH OMBITHI 1O HAOMIONEHUIO (U3NYECKUX SIBICHUA WM (U3WYECKHX CBOWCTB TEI:
(dbopMyIHpOBaTh TPOBEpSEMBIC TPEAINONOKEHHS, COOMPAaTh YCTAHOBKY U3 MPEIOKEHHOTO
000pyIOBaHUs, 3aIUCHIBATH XO/I ONBITa U (POPMYIMPOBATH BBHIBOJIBL;

BBITIOJIHATH TPSIMBbIE U3MEPEHUS PACCTOSHUS, BPEMEHHU, MacChl Tena, 00bEMa, CHITBI U TEMIIEPATYPHI C
HCIIOJIb30BAaHUEM aHAJIOTOBBIX M LU(POBBIX MPUOOPOB, 3aIUCHIBATH MTOKA3aHUsI IPUOOPOB C yUETOM
3aJJaHHOI aOCOTIOTHOM MOTPEIHOCTH U3MEPEHUH;

NPOBOJIUTh  HMCCIEOBAHME 3aBHCHUMOCTH  OJHOM  (PM3MYECKOM BENIWYMHBI OT Jpyrod ¢
UCIOJIb30BAHUEM MPSIMBIX HM3MEPEHHUH (3aBUCUMOCTH IYTH PABHOMEPHO [IBHXKYILETOCs Tella OT
BPEMEHHU JIBUKEHUS Tela, CHJIbI TPEHHUS CKOJBbXKEHUs OT Beca Tela, KadecTBa 00pabOTKH
MIOBEPXHOCTEH T€I M HE3aBUCHMOCTH CHJIBI TPEHHUS OT IUIOLIaJd CONPUKOCHOBEHUS TEJ, CHJIBI
YOPYTOCTH OT YUIMHEHUS MPY>KUHBI, BHITAIKUBAIOLIEH CHIIBI OT 00bEMaA MOrpyKEHHON YacTH Tela U
OT IUJIOTHOCTH >KUAKOCTH, €€ HE3aBUCUMOCTH OT IUJIOTHOCTH Teda, OT IIIYOMHBI, Ha KOTOPYIO
MOTPYXKEHO TEJIO, YCIOBUM IUIaBaHMSI TeJl, YCIOBUM paBHOBECHUS pblyara M OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAHUM Y4eOHOTO MCCIIEIOBAHUS, COOMpPATh YCTAHOBKY M BBINOJHATH HU3MEPEHUs, CIeays
NPEUIOKEHHOMY TJIaHy, (PUKCHUPOBATh PEe3yIbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYHH
B BUJIE€ NIPEIOKEHHBIX TaOIHI U TpaUKOB, Ae1aTh BRIBOABI 110 pe3yabTaTaM HCCIIeIOBaHUS;
MIPOBOJIUTh KOCBEHHbIE H3MEpeHUs (U3MYECKHX BETUYMH (IUIOTHOCTH BEIIECTBA IKUJIKOCTH U
TBEPAOrO Teja, CUjla TPEHUS CKOJIBKEHHUS, TaBJIEHHE BO3/1yXa, BHITAIKMBAIOIIAS CUJIA, AEUCTBYIOIIAs
Ha TOTPYKEHHOE B JKUIKOCTb TeN0, KOA(P(UIMEHT MOJIE3HOrO JIEHCTBHUS MPOCTHIX MEXAaHU3MOB),
clenys MpeasioKeHHON MHCTPYKIUU: IIPU BBIOJHEHUN U3MEPEHHH cOOMpaTh IKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBIYUCIIATH 3HAUEHUE NCKOMOMN BEITMYUHBI;

co0Jro1aTh MpaBuiIa TEXHUKHU OE30MIaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pYyI0BAHUEM;
yKa3bplBaTh MNPUHIUMBI JEUCTBUS TPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECBHl, TEPMOMETD,
JTMHAMOMETp, COOOIIAIOLINECS COCYZbl, OapoOMeTp, pbluar, MOABMXKHBIA W HEMOJBMXHBIN OJIOK,
HAaKJIOHHA IIJIOCKOCTB;

XapaKTepu30BaTh MPUHLIUIBI AEUCTBUS M3YyYCHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C OMOPOi
Ha UX ONHUCaHMA (B TOM 4YMCIe: NOJIIUIHUKH, YCTPOMCTBO BOJOMPOBOA, THAPABINYECKUNA Tpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apEOMETP), UCIIOIb3Yys 3HAHUS O CBOMCTBAX (PU3MUECKUX
SBJICHUH U HEOOXOMMble (PU3MUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;



MPUBOJAUTE TPUMEPHl (HAXOAWTh HWH(MOpPMAIMI0O O TpHUMEpax) MPaKTUUYECKOTO MCIOJIb30BAHUS
(bU3UYECKUX 3HAHWHM B TMOBCEIHEBHOW >KU3HU IJIA OOecCTieueHHs] 0€30MacHOCTH MpU OOpalieHuu C
npudopaMl W TEXHUUYECKMMH YCTPOWCTBAMH, COXPAHEHHUS 370pOBbS W COOJIONEHUS HOPM
AKOJIOTUYECKOTO TTOBEJICHUS B OKPYXKAIOIICH cpefie;
OCYIIECTBJISITh OTOOpP HCTOYHMKOB HWH(poOpmanuu B HHTEpHETe B COOTBETCTBHHM C 3aJaHHBIM
MMOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOLIUXCS 3HAHUHN U MMYTEM CPABHEHHS Pa3IUYHBIX UCTOYHUKOB
BBIICTISITH MH(GOPMAITUIO, KOTOPASI SIBJISIETCS TPOTUBOPESUNBOM UITM MOXKET OBITh HEJOCTOBEPHOIA;
WCIOJIb30BaTh TIPH BBHITIOJTHCHUH YUEOHBIX 3a/IaHUN HAYYHO-TIOMYJISPHYIO JTUTEPATypy HU3HUECKOTO
colepKaHusl, CIpaBOYHBIE MaTepuaybl, pecypchl cetd HWHTepHeT, BiageTh npuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpa3oBaHus HHPOPMAIIUK U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
co31aBaTh COOCTBEHHBIC KpAaTKHE MMCHbMEHHBIC W YCTHBIE COOOIIECHMsI Ha OCHOBE 2—3 HMCTOYHHKOB
nHpopManuu (GU3NIECKOr0 COACPKAHHUSA, B TOM YHUCIIEC MYyOJUYHO JCNIaTh KPAaTKHE COOOIICHHS O
pe3yibTaTax MPOCKTOB MIIM YU4€OHBIX MCCIIEIOBAHUM, IIPU 3TOM I'PAMOTHO MCIIOJIb30BaTh N3YYCHHBIN
MOHATHIHBIN ammapar Kypca GU3uKH, COMPOBOXKAATH BEICTYIUICHHE MTPE3CHTAIINCIH;
IIPU BBITIOJTHEHUN YYE€OHBIX TPOCKTOB M HWCCIICOBAHHMIA PACIPEACIATh OOS3aHHOCTH B TPYIIC B
COOTBETCTBUH C IOCTABJICHHBIMU 3aJadyaMH, CICIUTH 3a BHIITOJIHCHUEM IUIaHA JICHCTBUM, aJIcKBATHO
OIICHMBAaTh COOCTBEHHBIM BKJIAJ B JACSATEIBHOCTh TPYIIbI, BBICTPAUBATh KOMMYHHUKATHBHOE
B3aMMO/ICIICTBHE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.

K xonmy oOydyenuss B 8 kJiacce mpeMeTHBIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
OTpakaTb C(HOPMUPOBAHHOCTH y OOYUAIOIIUXCSl YMEHHI:
UCIIOJIb30BaTh TOHSATHUS: Macca W pa3Mepbl MOJEKYJ, TEIUIOBOE ABMKEHHE aTOMOB W MOJIEKY,
arperaTHbIC€ COCTOSIHUSI BEIIECTBA, KPUCTAUIMUYECKHE U aMOopdHBIE Tela, HACBIIIEHHBIN |
HEHACBIIICHHBIN Map, BIAXKHOCTh BO3/1yXa, TEMIIEPATypa, BHYTPEHHSS SHEPTHs, TEIIOBOM ABUTATEIb,
AJIEMEHTApHBIA AJICKTPUUYECKUN 3apsll, AJIEKTPUUECKOE TII0J€, TMPOBOAHUKU U JUIICKTPUKH,
MOCTOSIHHBINA 3JIEKTPUYECKHI TOK, MArHUTHOE TOJIE;
paznuuaTh SBJIEHUs (TEIUIOBOE pACHIMpPEHHE U CXKaThe, TeIUIonepenaya, TEIUIOBOE PaBHOBECHE,
CMauyMBaHUE, KalWJUISIpHbIE SBJICHUS, HCHApEeHHE, KOHAEHCAalus, IUIABJIEHUE, KPHUCTAJLI3alus
(oTBepaeBaHME), KHIIEHHE, TerUlonepenada (TEIIOMPOBOJHOCTb, KOHBEKIUS, H3IyueHHUE),
JJEKTpU3ALMS TeN, B3aUMOJECHCTBHE 3aps/ioB, MACHCTBUA 3JIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJEHCTBHE MArHUTOB, JIEUCTBHE MAarHUTHOIO IMOJISI HA MPOBOJHHMK C TOKOM,
AJIEKTPOMArHUTHAST WHIYKIMS) MO ONMHCAHUI0 MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JTEMOHCTPUPYIONTUX TaHHOE (PU3UYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBIIEHUE M3YYCHHBIX (PU3MUECKHUX SIBIICHUM B OKPYXKAIOIIEM MHpE, B TOM YHUCIIE
(u3uvecKue SBJICHUS B MPUPOJE: TMOBEPXHOCTHOE HATSHXKEHUE U KANWJUIAPHBIC SIBJICHUSI B TIPUPO/IE,
KpUCTAIIBl B TIpupoje, uznydyenue ConHIla, 3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHe
pOCHI, TyMaHa, WHes, CHera, OJJIEKTpPUYECKHe SBJICHHS B aTMocdepe, DIIEKTPUYECTBO IKHUBBIX
OpPraHM3MOB, MarHUTHOE MOJIe 3eMIIU, JIpei] MOIIOCOB, POJIb MAarHUTHOTO TOJS JJs JKM3HU Ha
3emiie, MOMSIPHOE CUSIHHUE, TIPU ITOM TEPEBOAMTH MPAKTUYECKYIO 3a1ady B y4eOHYIO, BBIICISTH
CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKHN) (PU3NUECKUX SBICHUII;
OTHCHIBaTh U3YYCHHBIC CBOWCTBA TeNl W (DU3WYECKUE SBJICHHS, MUCTOIB3YS (DU3NUECKUE BEIMYHUHBI
(Temmeparypa, BHYTPEHHSISI DHEPTrHs, KOJMYECTBO TEIUIOTHI, YJAENbHAs TEIUIOEMKOCTh BEIECTBA,
yAelbHAs TEIUIOTa IUIABIICHUSI, yETbHAas TEIJIoTa Mapoo0pa3oBaHus, yAelbHAs TEIJI0Ta CTOPAaHUS
TOMIMBA, KOA(DPUIIMEHT MOJE3HOTO JCHCTBHS TEIUIOBOM MAIIMHBI, OTHOCHUTENbHAS BIAKHOCTH
BO3/1yXa, DJIGKTPUUECKUH 3apsiji, CHJIa TOKa, OJJIEKTPUUECKOE HaNpsDKEHUE, COMPOTUBIICHUE
MIPOBOHHKA, y/IETHHOE COMPOTUBIICHHE BEIIECTBA, pad0Ta U MOIHOCTh YJEKTPHUECKOTO TOKA), IIPH
OMMHMCAaHUW TPABHIBHO TPAKTOBATh (DM3MUECKUN CMBICT HCIOJB3YEMBIX BEIMYUH, O00O3HAYCHUS U
eAUHUIIBI (U3NYECKUX BEJIWYUH, HAXOAUTh (DOPMYIBI, CBS3BIBAIONIUE JAHHYIO (DU3UYECKYIO
BEJIMYMHY C JPYTUMH BEIMYUHAMH, CTPOUTH TpaduWKyd H3yYEHHBIX 3aBUCUMOCTEH (DHU3NUECKUX
BCJIMYMH;



XapaKTepu3oBaTh CBOMCTBA TeJd, (U3MYECKUE SBJICHUS U IPOLECChl, HCIOJIb3ysl OCHOBHBIE
MIOJIOKEHUSI MOJIEKYISIPHO-KMHETUYECKOM TEOPUM CTPOEHMs BEIIECTBA, MPUHLUI CYNEpHO3ULUH
noJieil (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHMs 3apsAja, 3akoH OMa s yyacTKa LeNH, 3aKOH
Jlxoynsa—JleHna, 3aKOH COXpaHEHUs YHEPTUH, IPH STOM JaBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA U
3aIlMCBIBATh €r0 MATEMAaTUUECKOE BBIPAXKECHUE;

OOBSICHATH (PM3NYECKHE MTPOLIECCHI U CBOIMCTBA TEII, B TOM YHCJIE U B KOHTEKCTE CUTYallUil MPAKTUKO-
OPHEHTUPOBAHHOTO XapaKTepa: BBISBISATh MPUYMHHOCIEACTBEHHBIC CBS3H, CTPOUTH OOBSCHEHHE U3
1-2 normveckux maroB ¢ onopoi Ha 1—2 M3ydeHHBIX CBOWMCTBA (PM3MUECKUX SBICHUH, (PU3MUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3aJaud B 2—3 JeHCTBUA, HUCHONB3YS 3aKOHbI M (OPMYJbI, CBS3bIBAIOLIUE
¢u3nyeckue BEIMYMHBL: HAa OCHOBE aHajM3a YCJIOBHS 3aJadd 3allUChIBaTh KpaTKoe YCIOBHE,
BBISIBJIATh HEJOCTATOK JAHHBIX JUISl PELICHUs 3a/laud, BEIOUPATh 3aKOHBI U (hOPMYJIbl, HEOOXOAUMBIE
1151 €€ pelleH sl, IPOBOIUTh Pacy€Thl U CPABHUBATH MOJTYYEHHOE 3HaUeHUE (PU3MUECKON BEITMYHMHBI C
M3BECTHBIMU JIaHHBIMU;

pacro3HaBaTh MPoOJIEMbI, KOTOPBIE MOKHO PEUINTh MPHU IMOMOIIH (GU3NIECKAX METOJOB, HCIIOIB3YsI
ONMCAHUE HCCIIEJIOBAHUS, BBLICIATH IPOBEPSIEMOE IPENIOJIOKEHNE, OLIEHWBATH IPABUIBHOCTD
MOpsiIKa MPOBEACHHUS UCCIICIOBAHNS, I€TaTh BBIBOBI;

IIPOBOJIUTH ONBITHl MO HAOMIONEHUIO (U3MYECKUX SBICHUH WO (PU3MUECKUX CBOWCTB Tel
(KanWJUIApHBIE SBJIECHUS, 3aBUCUMOCTb JIaBJICHUS BO3[yXa OT €ro o0bEéMa, TeMIepaTyphl, CKOPOCTU
mporecca OCThIBAHUS M HArpeBaHMs HpPU HM3IY4YEHUH OT LIBeTa M3Jydaromied (morjouiaroneil)
MIOBEPXHOCTHU, CKOPOCTb UCIAPEHUs BOJIbI OT TEMIEPATYPhl KUAKOCTU M IUIOIAAN €€ MOBEPXHOCTH,
QNIEKTpHU3aMS TET M B3aUMOJICHCTBHE AIIEKTPHUUECKUX 3apSAI0B, B3aMMOJCHCTBHE ITOCTOSHHBIX
MarHUTOB, BU3YyaJIU3aIlMsl MATHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB, JICMCTBUSI MAarHUTHOTO TIOJIS HA
IIPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOWCTBA 3JIEKTPOJBUTrATENS OCTOSHHOIO TOKA):
(dbopMyIHpOBaTh TPOBEpSEMBIC TPEANONIOKEHHS, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUSs, OIIMCHIBATH X0 ONBITA U ()OPMYITHPOBATH BBIBOJIHI;

BBINOJIHATE MpPsIMbIE U3MEPEHUs] TEeMIepaTypbl, OTHOCUTEIBHONH BIQKHOCTU BO3yXa, CHUJIBI TOKa,
HanpsDKeHUs C MHCIOJb30BAHMEM aHAJIOTOBBIX MPHOOPOB M JAaTYMKOB (DU3MUYECKUX BEIHYHH,
CpaBHUBATh Pe3yJIbTAThl U3MEPEHUH C YUETOM 3a/1aHHON aOCOIOTHON MOIPEIIHOCTH;

IPOBOJIUTh  HMCCIENOBAaHME 3aBHCHUMOCTH  OJHOM  (PM3MYECKOM BENIWYMHBI OT JpPyrod ¢
WCITIOJIB30BAHUEM TIPSIMBIX M3MEPEHHH (3aBUCUMOCTH CONPOTHBIICHHS MPOBOJHUKA OT €ro JITHHEI,
IUIOLIA/IA TIONEPEYHOr0 CEUEHUsS! U YAEIbHOTO COMPOTHUBIICHUS BEIECTBA MMPOBOJHUKA, CHIIbI TOKA,
UIYIIEro 4yepe3 MPOBOJAHMK, OT HANpPsSKEHUS Ha MPOBOJHUKE, UCCIIEOBAHUE MOCIIEOBATEIBLHOTO U
MapajuleIbHOTO COEJUHEHUI MPOBOJHUKOB): MJIAHUPOBATh UCCIIEJOBaHME, COOUpATh YCTAaHOBKY M
BBINOJIHATE M3MEpEHUs, CIeAys NPEeAJIOKEHHOMY IUIaHy, (UKCUPOBATh PE3YyIbTaThl MOJIYYEHHOM
3aBHCUMOCTH B BUJIE TaOIUI] U TpaUKOB, JeTaTh BEIBOBI M0 PE3yJIbTaTaM UCCIIEI0BaHMS;
MIPOBOJIUTh KOCBEHHBIE H3MEpEHHUs (U3MYeCKHX BeIUUMH (yAedbHas TEIUIOEMKOCTh BEIIECTBa,
COIIPOTHBIIEHUE MPOBOAHMKA, padOTa U MOLTHOCTH JEKTPUUYECKOT0 TOKA): IUIAHUPOBATh U3MEPEHHS,
coOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CJeIys IPEUIOKEHHOW WHCTPYKIIWH, W BBIYUCIATH
3Ha4YCHUE BEIMIHHEI,

co0JIroAaTh MpaBuia TEXHUKU 0€30IacHOCTH IpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
XapaKTepU30BaTh MPHUHIUIBI JCUCTBUS M3yYCHHBIX TMPUOOPOB M TEXHUYECKHX YCTPOMCTB C OMOPOM
Ha UX ONMcaHus (B TOM 4YHCIE: CHUCTeMa OTOIUIEHUS JOMOB, THTPOMETp, TapoBas TypOHHA,
amIepMeTp, BOJBTMETP, CUETUYMK DJICKTPUUYECKOH HHEPIuu, SJIEKTPOOCBETUTENbHbIE NPHOOPHI,
HarpeBaTelbHbIe 3JIEKTPONPUOOPHI (IPUMEPHI), TEKTPUUECKUE MPEIOXPAHUTENH, IEKTPOMArHuT,
AJIEKTPOJBUraTeNb MOCTOSIHHOTO TOKa), MCHOJb3Yys 3HAHMUA O CBOMCTBAaX (DM3MYECKHX SBICHUNA W
HE00X0AuMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHHUYECKHE YCTPOICTBA M H3MEPUTENbHBIE NPUOOpPHI IO CXeMaM MU
CXEMaTUYHBIM PUCYHKaM (KUIAKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETpP, THIPOMETp, JBUTATEIb
BHYTPEHHEIO CrOpaHMs, 3JIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl JJIEKTPHUUECKUX LEMen c



MOCJIeIOBATEIBLHBIM U TMapajuIeIbHBIM COSMHEHUEM 3JIEMEHTOB, pas3linyasi YCIOBHBIC 0003HAYEHUS
AJIEMEHTOB DJICKTPUUECKUX 1IETICH;
MPUBOJUTE TPUMEPHl (HAXOAWTh HH(POpPMAIUIO O TpHUMEPaxX) MPAKTHIYECKOTO HCIOIh30BaHUS
(bU3MYECKUX 3HAHWWM B TMOBCEIHEBHOW J>KU3HU IJIA OOecTieueHHs] 0€30MacHOCTH MpU OOpaIieHuu C
npuOoOpaMd W TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHHS 3J0pPOBbS M COONIOJCHUS HOPM
9KOJIOTUYECKOT0 MOBEJICHUS B OKPYKAIOIIEH cpelie;
OCYIIECTBIISITH TOUCK HHPOPMAIIH (PU3NIECKOTO cojiepkanus B IHTepHETe, Ha OCHOBE UMEIONTUXCS
3HAHUW W TYTEM CpPaBHEHUS JOIMOJHUTEIBHBIX HCTOYHHUKOB BBIICIATH HH(DOPMAIHIO, KOTOpPAS
SIBJISICTCSL IPOTUBOPEUMBOM MIIH MOKET OBITh HEJOCTOBEPHOIA;
WCIIOJIh30BaTh MPHU BBITIOJHEHUN YUYE€OHBIX 3a/IaHUK HAYYHO-TIOMYJSIPHYIO JIUTEpaTypy (Pu3ndeckoro
coJlepKaHus, CIPaBOYHbIE MaTepHalbl, pecypchl ceth MHTepHeT, BlageTh NpuéMamMu
KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpa3oBaHus HHPOPMAIIUKA U3 OJTHON 3HAKOBOW CHCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIC MUCHMEHHBIE M KpPaTKHUE YCTHBIE cOOOIIeHUs, 00001mas uHdopmaiuo u3
HECKOJIbKUX HMCTOYHHMKOB (DU3MUYECKOTO COJEpKAaHUS, B TOM YHCIC MyOIMYHO MPEICTABIISTH
pe3yabTaThl MPOSKTHON WJIM UCCIEI0BATEIbCKOM AESITEIIbHOCTH, TIPU 3TOM T'PaMOTHO HCIIOJIb30BATh
M3YYCHHBIN MOHATUHHBINA anmapar Kypca QU3HKH, COPOBOXK/IATh BRICTYIUICHUE TIPE3CHTALINCH;
IIPH  BBITIOJIHEHUW YYEOHBIX TPOEKTOB M HCCICIOBAHUN (U3NYECKUX MPOILECCOB PaCIpPEIeIATh
00s13aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTABJICHHBIMH 3aJjauaMH, CJIEIUTh 3a BBIMOJIHEHHEM
IJ1aHa JEHCTBUM M KOPPEKTUPOBATH €ro, aJICKBaTHO OIIEHWBATh COOCTBEHHBIN BKJIAJ] B JICSITCIIBHOCTD
TpyNnbl, BbICTpaUBaTh KOMMYHHUKATHMBHOE B3aMMOJICHCTBHE, MPOSIBIISAS TOTOBHOCTH pa3peniath
KOH(JIMKTHI.

K xoHmy oOydeHus B 9 KJiacce IMpeMETHBIE PE3yJIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OO YUAIONIUXCSI YMCHHI:
WCIIOIb30BaTh TOHSTHS: CHUCTEMa OTCUY€Ta, MaTepUalbHAash TOYKA, TPACKTOPHS, OTHOCUTEIHbHOCTH
MEXaHWYECKOTO JIBIKEHUsI, neopmanus (ynpyras, IiacTH4ecKas), TPeHHE, [IEHTPOCTPEMHUTEIbHOE
YCKOpPEHHUE, HEBECOMOCTh U TMEPETPY3KHU, IIEHTP THKECTH, aOCOTIOTHO TBEPJIOE TEIO, LIEHTP THKECTH
TBEPAOTO Tela, paBHOBECHE, MEXaHUYECKHE KoeOaHHs U BOJHBI, 3BYK, HH(PA3BYK U yIbTPa3BYK,
ANEKTPOMArHUTHBIE  BOJIHBI, [IKajga JJEKTPOMArHUTHBIX BOJH, CBET, OIU30PYKOCTh H
JAIbHO30PKOCTh, CIIEKTPBI UCITYCKAHUS U MOTIONIEHUs, anb(a, 6eTa- 1 raMMa-u3JIy4eHus, U30TOIbI,
s/IepHas SHEPTeTHKA;
pasnuuaTh ABJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOIMHENHOE IBIKEHHE, PABHOYCKOPEHHOE
MPSIMOJIMHETHOE JIBIKEHUE, CBOOOJIHOE TAaJCHHE TeJl, paBHOMEPHOE JBUKEHUE IO OKPYKHOCTH,
B3aUMOJICHCTBUE TeEJI, PEaKTUBHOE [BIDKEHHE, KOJebaTelbHOe JBWXKEHHE (3aTyXawllue u
BBIHYKJICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE JBM)KEHHE, OTpPakK€HUE 3BYKa, MPSIMOJIMHEWHOE
pacmpocTpaHeHUe, OTpaKeHHWe M TPEeJOMIICHHE CBEeTa, TMOJHOE€ BHYTPEHHEE OTpPaKEHHE CBETa,
pasnokeHue OeNoro cBeTa B CHEKTP U CJOXKEHUE CIEKTPATbHBIX I[BETOB, IUCIIEPCUSI CBETA,
€CTeCTBEHHAs PaJMOaKTUBHOCTh, BOBHUKHOBEHHUE JIMHEWYATOTO CIIEKTPa M3ITy4eHUs) TIO OMUCAHUIO
UX XapaKTePHBIX CBOMCTB U HA OCHOBE OIBITOB, AEMOHCTPUPYIONIUX TaHHOE (DU3UYECKOe SBICHHE;
pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (DM3MUYCCKHUX SBJIICHUH B OKPYXKArOIIEeM MHUpE (B TOM YHCIIE
¢du3nyueckre SBIICHUS B TPHUPOJC: MPWIMBBI M OTIUBHI, JBIKeHUE IIaHeT COIHEYHOW CHCTEMBI,
PEaKTUBHOE JIBIDKEHUE JKHUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB J>KHBOTHBIMH, 3EMIICTPSICCHHE,
CEeHCMUYECKHE BOJHBI, I[yHAMH, 9XO0, I[BE€TA TEJ, ONTUYECKUE SIBJICHHUS B MPUPOJIC, OMOIOTHYECKOE
JeCTBHE BUANMOIO, YIbTPAQHUOJIETOBOIO U PEHTTEHOBCKOTO W3IyYeHHWH, €CTeCTBEHHBIH
paMOaKTUBHBIN (POH, KOCMHUYECKHE Iy4d, PAJAMOAKTUBHOE M3JIYUYCHHE MPUPOTHBIX MHHEPAJIOB,
NeCTBHE pPAaTUOAKTUBHBIX W3IyYEHUH Ha OpraHu3M UeJoBeKa), NpH DJTOM MEpPEBOIUTH
MPAKTUYECKYIO 3a7ady B y4eOHYIO, BBIJICISTH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKH) (UINUCCKUX
SIBJICHHI;
OTHCHIBAaTh M3YYCHHBIC CBOWCTBA TeN W (DU3UYECKUE SBJICHHS, MUCTOIL3YS (DU3NUECKUE BEIMYMHBI
(cpenHsst ¥ MTHOBEHHAsI CKOPOCTh TeJla MPU HEPAaBHOMEPHOM JIBIKCHHH, YCKOPEHHUE, IepeMeIeHre,
MyTh, YIJIOBasi CKOPOCTh, CHJIa TPEHHWsI, CHJIa YNPYTOCTH, CHJIA TSDKECTH, YCKOPEHHE CBOOOIHOTO



NaJIeHus, BeC Tesa, MMIIYJbC Tella, MMIYJIbC CHJIbI, MEXaHM4yeckas paboTa M MOIIHOCTb,
NOTEHIMAJIbHAsl SHEPrusl Tejla, MOJHATOrO HaJ IMOBEPXHOCTHIO 3E€MJIM, MOTEHLMANbHAs SHEPIHs
CKaTOW MPYKHUHBI, KMHETHUYECKasi PHEPrus, IOJHAs MEXaHWYecKas SHEeprus, Mepuoj MU YacToTa
Kosne0aHu|, AJMHA BOJIHBI, I'DOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, I0Ka3aTelb
IIPEJIOMJICHUSl CpPE/ibl), MPU ONMCAHUHU MPABHIIBHO TPAKTOBAaTh (PU3NYECKUN CMBICI HCIOJIb3YEeMBbIX
BEJIMYMH, O0O3HAUYEHUS W EAMHUIBI (PU3MUECKUX BEITUYMH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLIHE
JaHHYIO (HU3UYECKYI0 BEIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTHh TpadUKu H3YUYEeHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYHH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3NYECKUE SBICHHUS U IMPOIECCHI, HCIOIB3YsI 3aKOH COXPaHEHHS
SHEPI'UH, 3aKOH BCEMUPHOI'O TATOTEHUS, MPUHLHUI CYHNEPIO3ULMH CUJI, IPUHIUI OTHOCUTEIBHOCTH
I'anunes;, 3akoHbl HplOTOHA, 3aKOH COXpaHEHUS HMMITYJbCA, 3aKOHBI OTPAXKEHHUS U IPEIOMIICHHS
CBETa, 3aKOHBbl COXPAHEHMs 3apsJ0BOI0 M MAaCCOBOIO YHMCEN IPU SAEPHBIX PEaKUUsIX, MPU 3TOM
JlaBaTh CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTEMAaTUYECKOE BBIPAKECHUE;
OOBSICHATH (PM3NYECKHE MTPOLIECCHI U CBOMCTBA TEII, B TOM YHCJIE U B KOHTEKCTE CUTYalluil MPAKTUKO-
OPHEHTHUPOBAHHOTO XapaKTepa: BBISIBIISATh MPUYNHHO-CIICACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE W3
2—3 JIOTMYECKHX IIaroB ¢ OMOpPOH Ha 2—3 M3YYEHHBIX CBOMCTBA (PM3NYECKUX SBICHHN, (PUINIECCKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIE 3a/auM (OMMPAIOIIMECs HA CUCTEMY M3 2—3 ypaBHEHMi), UCHOJb3ys 3aKOHBI U
(dopMyIbl, cBA3bIBAIOIIME (PU3NUYECKHUE BEIMUYHMHBL: HA OCHOBE aHaIM3a YCJIOBMS 3ajjaudl 3allMChIBaTh
KpaTKO€ YCIIOBUE, BBISABIIATh HEJOCTAIOIIME WM H30BITOUHBIE JaHHBIE, BHIOUPATH 3aKOHBI U
(dopMysbl, HEOOXOOUMBIC JUIsl pEIIeHUs, NPOBOAMTH pPACYETbl M OLEHMBATH PEATMCTUYHOCTH
MOJTyYEHHOTO 3HAYCHHS (PU3HUECKON BEIIMYHHEI,

pacro3HaBaTh MPoOOIEMbI, KOTOPBIE MOKHO PEUINTh MPHU MOMOIIH (GU3NIECKUX METOIOB, HCIIOIB3YsI
ONMCAaHHWE WCCIIENOBAHMSA, BBIICISATH IPOBEPSEMOE MPEAINOIOKEHHUE, OIEHUBATh NPABUIBHOCTD
MOpsiIKa IPOBEICHUS UCCIICOBAHMS, JIEIaTh BHIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOACHUI
Y OTIBITOB;

MIPOBOJIUTH OIBITHI MO HAOIIOACHUIO (PU3MUECKUX SABICHUM MM (U3NUYECKUX CBOUCTB Tel (M3yUeHHe
BTOpOro 3akoHa HpIOTOHA, 3aKOHa COXpPaHEHUS HHEPIUH, 3aBUCHUMOCTb IepHoAa KoJjeOaHHi
NPY>KHHHOTO MasTHUKA OT MAaccChl Ipy3a U KECTKOCTH MPYXKHUHBI U HE3aBUCUMOCTh OT aMILIUTY/IbI
MaJIbIX KoJIeOaHUH, NMPSAMOIMHENHOE PAacIpOCTpaHEHUE CBETa, PasIoKeHHe Oenoro cBeTa B CIEKTD,
M3yueHHE CBOWCTB M300paXEHHs B IUIOCKOM 3€pKalle W CBOWCTB HM300pa)XCHUs TIpeJMeTa B
coOuparomieid  JMH3e, HaAOMIOJEHHE CIUIOLIHBIX W JIMHEHYaTbIX CHEKTPOB  U3JIy4YEeHUs):
CaMOCTOSITENTFHO COOMpPATh YCTAaHOBKY M3 HM30BITOYHOTO HabOpa 00OpYyIOBaHWS, OMUCHIBATH XOI
OTIBITA M €T0 PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBL;

IIPOBOJIUTH TPU HEOOXOJUMOCTH CEpPHUI0 MPSAMBIX HM3MEpPEHHH, OIlpenenss cpelHee 3HaueHHUe
U3MepsieMoi BeTMUMHBI ((POKYCHOE pacCTOsHHUE coOMparolieil JIMH3bI), O0OOCHOBBIBATH BBIOOD
criocoba u3MepeHus (M3MepUTeN-HOro Ipudopa);

MPOBOJIUTh HCCIIEOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEJIMYMH C MCIOJIB30BAaHUEM IPSMBIX
M3MEpEeHUH (3aBHCHMOCTh MYyTH OT BPEMEHW NPU PABHOYCKOPEHHOM JBIDKEHHH O€3 HadalbHOM
CKOpOCTH, TIepHoJa KoJeOaHU MaTeMaTHYecKOro MasTHHKA OT JUIMHBI HUTH, 3aBHCHMOCTH yIJia
OTpaXEHHsI CBETa OT yrja MaJeHUS W yrja MNPeJOMIICHHS OT yIiia TaJeHHs): IUIAaHHPOBATh
WCCIIEIOBAaHHUE, CAMOCTOSITENIbHO COOMpATh YCTAHOBKY, (UKCHUPOBATh pPE3YyIbTAaThl TOTYYCHHOU
3aBUCUMOCTH (PM3NYECKUX BEJIMYMH B BHJIE TAOIMIl M TpaHKOB, JIENaTh BHIBOJBI 10 Pe3ylIbTaTam
HCCIIEIOBaHMS;

MIPOBOJIUTH KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEIMUUH (CPEIHSISI CKOPOCTh U YCKOPEHUE Tela MpH
PaBHOYCKOPEHHOM  JIBUXKCHUHU, YCKOpPEHHE CBOOOIHOTO TaJieHHs, JKECTKOCTh TMPYKUHBI,
KOA(h(UIIMEHT TPEHUs CKOJBXKEHHS, MeXaHWdeckas padoTa M MOIIHOCTh, YacTOTa W MEPHOL
KoJIe0aHUH MaTeMaTHYeCKOro U MPYKMHHOTO MasiTHUKOB, ONTHYECKas CHila COOMpArOUIel JIMH3BI,
pasMoaKTUBHBIA (DOH): IIAHMPOBATH HM3MEPEHMs, COOUPATh HKCIEPUMEHTAIBHYIO YCTAHOBKY M



BBITIOJIHATh M3MEPEHHS, CIEeNysl MPEUIOKEHHOW HHCTPYKIUH, BBIYHCIATH 3HAYCHHWE BEIUYMHBI H
aHAJM3UPOBATh MOJTYYCHHBIC PE3YIIbTATHI C YIETOM 3aJaHHOH ITOTPEITHOCTH H3MEPEHHI;

coOJro1aTh MpaBuiia TEXHUKK O€30IaCHOCTH MpHU paboTe ¢ 1abopaTopHBIM 00OPYI0BAHHEM;
pa3nuyaTth OCHOBHBIC TPH3HAKM WM3YYCHHBIX (U3MUECKUX MOJEICH: MaTepuaibHas TOYKa,
a0COIOTHO TBEPIOE TENIO0, TOYCUHBIM MCTOYHUK CBETA, Jy4, TOHKAs JIMH3a, IJIAHETapHas MOJICIh
aToMma, HyKJIOHHasi MOZIeJTb aTOMHOTO s1JIpa;

XapaKTepu30BaTh MPUHLIUIBI ACUCTBUS M3YyYCHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C OMOPOM
Ha UX OIIMCaHUus (B TOM YHCJIC: CIIMAOMETP, AATYUKU IMOJIOKCHUS, PACCTOSAHUA U YCKOPCHHUA, PAKCTA,
9XO0JIOT, OYKH, TIEPUCKOI, (hOoTOoaIapar, ONTUIECKHE CBETOBOJBI, CIIEKTPOCKOI, JO3UMETpP, KaMepa
BuibcoHa), MCTONB3ysl 3HAHHUSA O CBOMCTBaX (PM3UYECKUX SIBICHUH M HEOOXomuMble (HU3MYECKHE
3aKOHOMEPHOCTH;

UCIIOJB30BAaTh CXEMbl M CXEMATUYHBIC PHCYHKHM M3YYCHHBIX TEXHHYECKHX  YCTPOMCTB,
W3MEPHUTENBHBIX MPHOOPOB M TEXHOJOTHMYECKUX IPOILECCOB MPH PEUICHUH Y4eOHO-TIPAKTUYCCKUX
3aJa4, ONTHYECKUE CXEMBI IS TOCTPOCHUs M300paKeHHH B IJIOCKOM 3epKaje U coOuparouieit
JIMH3E,

IIPUBOJUTL HpPUMEPHl (HAXOAUTh HHGPOPMALMIO O HIpHUMEpax) IPaKTUYECKOrO MCIIOIb30BaHUS
(bu3MYeCKUX 3HAHWKI B MOBCEAHEBHOW KU3HU JIIsi OOecrieueHus: OE30MaCHOCTH MPU OOpALICHUH C
npubopaMu ¥ TEXHHYCCKMMH YCTPOWCTBAMH, COXPAHCHHS 3JI0pOBbS W COOJIOJICHUS HOPM
9KOJIOTUYECKOTO IMOBE/ICHUS B OKPYKAIOIICH Cpe/ie;

OCYIIECTBIISATh TOUCK HHGpopMarmu (Gu3nueckoro conepkanust B HMHTEepHETE, CaMOCTOSTEIBHO
bopMyIHpys TOHMCKOBBIM 3allpoC, HAXOIHWTh IYTH ONPEICICHHsS OCTOBEPHOCTH IOJyUYECHHON
I/IH(i)OpMaIII/II/I Ha OCHOBC UMCHOIIIUXCA 3HAaHUU U JOITOJIHUTCIIbHBIX UCTOYHHUKOB,

WCIIOJIb30BATh TPH BBITIOTHEHUH YUEOHBIX 33JaHUN HAYYHO-TIOMYISIPHYIO JINTEPATYPY (PU3UIECKOTO
COJepKaHusA, CIIPaBOYHbIE Marepualbl, pecypcbl cetn VHTepHer, Biagers npuEMamMu
KOHCIIEKTHPOBAHUS TEKCTa, peoOpa3oBanus HHPOPMAIUH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
cOo31aBaThb cOOCTBEHHBIE ITMCHbMEHHBIE U YCTHBIC COO6HI€HI/I$[ Ha OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX
HMCTOYHUKOB (PU3UYECKOTO COJAEpKAaHMSI, MYOIUYHO MPEACTaBIATh PE3yabTaThl MPOCKTHOW WIIH
HCCIIEIOBATENLCKON NIeATEIbHOCTH, MPU 3TOM TPAMOTHO HUCIOIB30BaTh M3yYEHHBIM MOHSITUHHBIN
anmapaT u3y4aeMoro paszziena (U3MKH U COMPOBOXKAATH BBICTYIJICHHE Mpe3eHTalueld ¢ y4€ToM
0COOEHHOCTEH ayAUTOPUH CBEPCTHHUKOB.

COJAEP/KAHUE OBYYEHUA
7 KJIACC

Pazgen 1. ®usuka u €€ posib B MO3HAHUHU OKPYKAKILET0 MUPA.

®uznka — Hayka o mnpupoze. SBneHus npuponsl. Pu3NUEcCKHe SBICHUS: MEXAHHYECKHE,
TEIUJIOBbIE, SJIEKTPUUYECKHE, MAaTHUTHBIE, CBETOBbBIE, 3BYKOBBIE.

Ousnyeckue BenuuMHbL. M3mepenue Qusmyeckux BenanuunH. @Dusnueckue TpUOOPHI.
[TorpemnocTs u3mepeHnii. MexxayHapogHas CUCTEMa EANHHIL.

Kak ¢usuka u apyrue ectecTBeHHbIE HAYKH M3y4aroT MpHpoay. EcTecTBeHHOHAYYHbIH MeTO[
MO3HaHUs: HaOI0/IeHNe, TOCTAaHOBKAa HAYYHOTO BOIPOCA, BBIABM)KEHUE THUIIOTE3, SKCIIEPUMEHT IO
MIPOBEPKE THUIOTE3, OOBsACHEHHE Halmomaemoro spieHus. OnucaHue (U3NYECKUX SBICHUH C
IOMOIIBIO MOJIEIIEN.

Hemoncmpayuu.

1. MexaHn4eckue, TEIUIOBBIE, DIIEKTPUYECKIE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
2. O®usnyeckue npuOOpHl U TpoLEaypa MNPSAMBIX HM3MEPEHMH aHAJIOTOBBIM M IH(PPOBBIM
puOOpOM.

Jlabopamopmuvie pabomol u onvimol.



Omnpenenenue 1EeHbI ASICHUS KBl H3MEPUTEIHLHOTO TIprOopa.

N3Mepenne paccTosTHUM.

N3mepenne o0bEMA )KUAKOCTH B TBEPIOTO Tea.

Onpenenenue pa3MepoB MaJIbIX TE.

H3Mepenne Temrieparypbl IpU MOMOIIM KHAKOCTHOIO TEPMOMETPA U IaTYMKA TEMIIEPaTyphl.

ok wdRE

[IpoBeaenue uccneaoBaHus MO MPOBEPKE TMIOTE3bI: AAIBHOCTD MOJIETA MIAPUKA, MYIIEHHOTO
TOPU30HTAILHO, TEM OO0JIbIIIE, YeM OOJIbINE BHICOTA ITYCKA.
Pasnen 2. [lepBoHayaibHbIe CBeeHNS 0 CTPOCHNH BelleCcTBA.
CrpoeHnue BemiecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mephl. OMbIThI, JOKA3bIBAIOIINE TUCKPETHOE
CTpOCHHE BEIECTBA.

JlBwkenne dyactuil BemiecTBa. CBsi3b CKOPOCTH JBMIKEHHS YACTHI[ C TeMIIEpaTypoOi.
BbpoynoBckoe nBuxenue, auddysus. Bs3aumoneiicTBue wyacTuil BellecTBa: MPUTSDKEHUE H
OTTaJKHUBaHUE.

ArperaTHble  COCTOSIHMSL ~ BEUIECTBA:  CTPOEHHUE  Ta30B, JKUAKOCTEW M TBEPIABIX
(kpuctayinueckux) Teil. B3auMOCBSI3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMOJICKYJISIPHBIM cTpoeHreM. OCOOSHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

Jemoncmpayuu.

1. HalGmoneHue 6pOyHOBCKOTO JBHKEHUS.
2. HabGmronenue nuddysun.
3. HaOmrogenue sBIEHUM, OOBACHSIIOUIMXCA TMPUTSIKCHHEM WM OTTAJIKUBAHUEM YaCTHUI]
BElIECTBA.
Jlabopamopuvie pabomsl u onvimol.
1. OrmeHkKa quamMeTpa aToMa METOJIOM PSIOB (C HCIIOb30BaHUEeM (poTorpaduwuii).
2. OmbITHI 1O HAOTIOACHUIO TEIJIOBOTO PACIITUPEHUS T'a30B.
3. OmbIThI 10 OOHAPYKEHUIO JCHCTBHS CHII MOJICKYJIIPHOTO MTPUTSKCHUS.

Paznen 3. /IBuskenune u B3auMo/ieiicTBue TeJl.

Mexanunueckoe aBuxeHue. PaBHoMepHoe U HepaBHOMepHOe JBHkeHHe. CkopocTb. CpenHss
CKOPOCTb IPY HEPABHOMEPHOM JIBUKEHUH. Pacuér myTH U BpeMEeHH JIBH>KEHHUSI.

SBnenue uHepuuy. 3aKOH MHEpLUUU. B3auMoaeiicTBue Ten Kak NpuYruHa U3MEHEHHUsI CKOPOCTH
JNBUKEHUs Tel. Macca kak Mepa uHepTHocTH Tena. IlnoTtHocTs BemectBa. CBsA3b IJIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B eMHUIIE 00BEMA BEIECTBA.

Cuna xak xapakTepucTuka B3aumojencTBus Ten. Cuna ynpyroct u 3akoH ['yka. M3mepenue
CWJIBI C TIOMOIIBIO TMHAMOMETpa. SIBJIeHHE TATOTEHUS U cuia TshkecTu. Cuia TSKECTH Ha JPYTUx
mwiaHerax. Bec Ttema. HeecomocTh. CrokeHHe cujl, HamnpaBiICHHBIX IO OJHON NpPSIMOM.
PaBnognelictByromas cui. Cuna Tpenust. TpeHne CKOIbXeHUsl U TpeHHe NMoKos. TpeHue B mpupoae u
TEXHUKE.

Jemoncmpayuu.
Habmoienne MexaHu4ecKoro JIBH)KEHUS Tena.
N3mepenne ckopocTu NPpsIMOJIMHEUHOTO IBUYKEHUS.
Habntoienue siBieHUs] UHEPIUH.
HaGmronenne nsMeHeHus: CKOPOCTH TTPU B3aMMOICHCTBHUH TEJT.
CpaBHeHHE Mace MO B3aUMOICUCTBHUIO TE.
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CroxeHue CuiI, HallpaBJIEHHBIX 110 OJJHOM MPSIMOMN.
Jlabopamopuvie pabomol u onvimol.
1. OmpeneneHue CKOPOCTM PAaBHOMEPHOTO [JBIKEHHMS (IIapuKa B JKUJIKOCTH, MOJEIH
AJIEKTPUUYECKOTO aBTOMOOWMIIS U TaK JaJiee).
2. OmpeneneHue cpeaHE CKOPOCTH CKOJBKEHHs Opycka WIM IIapuKa IO HaKIOHHON
IIJIOCKOCTH.
3. OmpeneneHne MIOTHOCTU TBEPAOTO TeENA.



4. OmpIThl, JEMOHCTPUPYIOIINE 3aBUCHUMOCTb pacTshKeHus (nedopmariuu) TPYKHUHBI OT
MPUIIOKEHHOW CHJIBI.

5. OmnbIThl, JEMOHCTPUPYIOUINE 3aBHUCUMOCTh CHJIBI TPEHMsI CKOJIbKEHUS OT Beca Tena |
XapakTepa CONMPUKACAIOIINXCS TIOBEPXHOCTEH.

Pasznen 4. /laBjienne TBEPABIX TeJl, JKMIKOCTEH U ra3oB.

Hapnenne. CriocoObl YMEHBIICHHS M yBEIUYEHUS JaBiieHUs. JlaBieHue rasza. 3aBUCHMOCTD
JaBlieHUs ra3a oT 00béMma, Temmnepatypsl. [lepenada naBneHus: TBEPIBIMU TEIAMH, KHUIKOCTSIMU H
razamu. 3akoH [lackans. [lHeBMaTmyeckue MamuHBL. 3aBUCUMOCTb JABJICHUS JKMJIKOCTH OT
riyounsl. ['uapocrarnyecknii napagokce. Coobmaromuecs cocyasl. [ uapaBnudeckue MeXaHu3MBbl.

Atmocdepa 3emnu u armochepHoe naBieHue. [IpuunHBI CyIIECTBOBAaHUS BO3TYLIHOM
obonoukn 3emnu. Oneitr Toppuuemm. W3mepenue atrmMochepHOro aBiieHHsS. 3aBUCUMOCTH
aTMoc(hepHOro JaBieHHsI OT BBICOTHI HaJ ypoBHEM Mops. [Ipubopsl g usmepenus atMoc(epHoro
JTaBJICHHUS.

JleiicTBHE XKUIKOCTH M raza Ha NOTPYKEHHOE B HUX Telo. BrlTankuBaromas (apXxumenoBa)
cwia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnasanue.

Jemoncmpayuu.
3aBUCUMOCTbD JABJICHUS T'a3a OT TEMIIEPATYPHI.
[lepenada naBineHus KUIKOCTHIO U Fa30M.
Coobmatomuecs: Cocypl.
I'uapaBanueckuii mpecc.
IIposiBnenue neifictBus aTMOCHEPHOTO JaBICHHUS.
3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOrpyKEHHOM 4YacTH Tejla U IUIOTHOCTH
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KHUIKOCTH.

~

PaBeHCTBO BBITATKUBAIOIIECH CUJIbI BECY BBITECHEHHOM KUIKOCTH.
VYcnoBue 1uiaBaHus TEN: IJIABAHWE WJIM MOTPYKEHHE Tl B 3aBUCHMOCTH OT COOTHOLIEHUS
IJIOTHOCTEH TeNa U JKUJKOCTH.
Jlabopamopuvie pabomsl u onvimol.
1. MHccnenoBaHue 3aBUCHMOCTH Beca Tella B BOJE OT 00bEMa MOrpyKEHHON B )KMJKOCTb YaCTH
Tena.
Onpenenenne BBITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEIIO, TOTPYKEHHOE B KHUIKOCTb.
IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIICH CUJIBI, IEUCTBYIOIIEH Ha TEIO B JKUIKOCTH, OT
MaccChl Tela.
4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCHUMOCTb BBITAIKUBAIOIIEH CHIIbI, IEHCTBYIONIEH Ha TENO B
KHUJKOCTHU, OT 00BbEMA MOTPYKEHHOM B )KUIAKOCTh YaCTH TeJA U OT IJIOTHOCTHU KHUJIKOCTH.
5. KoHcTpynpoBaHme apeomeTpa WIM KOHCTPYMPOBAaHHWE JIOAKA M OIpeeleHne e€
IPy30I0AbEMHOCTH.

Pa3pea 5. PaGora n MoHOCTD. JHEprus.

Mexanunueckast pabota. MOITHOCTb.

[IpocTble MeXaHU3MBI: pblyar, OJOK, HAKJIOHHAs IJIOCKOCTh. [IpaBHiio paBHOBECHS pblyara.
[Ipumenenue npaBuia paBHOBECHs pblyara K 010Ky. «3osoToe npaBuio» Mexanuku. KIIJ[ npoctsix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexanundeckass >Heprus. KuHetuyeckas u moTeHUHalbHas sHeprus. [IpeBpaineHne OIHOTO
BHJIa MEXAHWYECKON YHEPTUHU B IPYroi. 3aKOH COXPAaHEHHUsI SHEPTUHU B MEXAHUKE.

Hemoncmpayuu.

1. Tlpumepbl MPOCTHIX MEXaHU3MOB.

Jlabopamopmuvie pabomol u onvimol.

1. Omnpeznenenue pabOThI CUIIBI TPEHUS TP PAaBHOMEPHOM JIBIXKEHHH TeJla MO TOPU3OHTAIBHOMN
IIOBEPXHOCTHU.
2. MHccnenoBanue ycioBui paBHOBECHS pblyara.



3. HMsmepenue KIIJI HakJIOHHOM MJIOCKOCTH.
4. HW3ydeHue 3aKOHA COXPAHEHUSI MEXaHUYECKON SHEPIHUH.

8 KVIACC

Paznen 6. TensioBbIe IBJICHUS.

OCHOBHBIE TOJOKEHUSI MOJIEKYJIIPHO-KMHETUUECKOW TEOpUM CTPOEHHUs BenlecTBa. Macca u
pa3Mepbl aTOMOB M MOJIEKYJ. OTIBIThI, MOATBEPXKAAOIINE OCHOBHBIC IOJOKEHUSI MOJIEKYJISIPHO-
KUHETHUYECKON TEOPUH.

Mopnenu TBEPIOTO, KUAKOTO M Ta3000pa3HOr0 COCTOSHUN BemiecTBa. Kpucrammudeckue u
amop¢ubie Tena. OOBSICHEHHE CBOMCTB ra3oB, JKUIKOCTEH M TBEPIBIX TNl HA OCHOBE IMOJOXKCHHMA
MOJIEKYJIIPHO-KMHETHUECKOW Teopu. (CmauMBaHUME MW KallWUISIpHbIE —sBIeHUsA. TeruioBoe
pacuIMpeHre U CKaTue.

Temneparypa. CBsA3b TeMIEPATYPBI CO CKOPOCTHIO TEIUIOBOI'O ABUKEHUS YacTUll. BHyTpeHHs s
sHeprusi. CiocoObl U3MEHEHUSI BHYTPEHHEH SHEPruu: Tervionepenaya u copepiieHre padoTsl. Bus
TEIUIOTNIEPEeIavu: TEIJIONMPOBOAHOCTb, KOHBEKIIUS, U3JIyYCHHE.

KonmuuectBo TemnoTel. YaenbHas TEIIOEMKOCTh BelIECTBA. TemIooOMEH U TEIJIOBOE
paBHOBecHue. YpaBHEHHE TeIuioBoro Oananca. [lmaBrmeHue W OTBEpAEBaHUE KPUCTATUTMUYECKUX
BelIeCcTB. YAenbHas Teruiora TuiaBieHus. [lapoodbpazoBanue u koHaeHcanus. Mcmapenue. Kurnenue.
VYaenbHas Teriota mapooOpa3oBaHHsS. 3aBUCUMOCTbh TEMIIEpaTypbl KHUIEHHS OT aTMOC(EpHOro
JTABJICHUSI.

BnaxxnocTs Bo3ayXa.

DHeprus TOIIMBA. Y IeibHAs TEIJI0TA CTOPAHUS.

[Tpunanmns! padotel TerioBbix asurareneit KIIJ[ teroBoro neuratens. TemnoBsie ABUraTenu
Y 3al1UTa OKPYKAIOIIEH CpeIbl.
3aK0OH COXpaHEHUs U MIPEBPAIICHHS YPHEPTUHU B TEIIOBBIX IIPOIIECCaXx.

Jemoncmpavyuu.
Hab6mronenne 6poyHOBCKOTO ABUKEHUS.
Hab6monenue nuddysum.
Habmtoienue siBiaeHn cMauMBaHUsI U KaMWJUTSIPHBIX SBJICHHM.
Habmroienne TemnoBoro pacimupeHus Ted.
W3meHeHue gaBiieHus ra3a Npyu M3MEHEHUH 00bEMa U HarpeBaHUH WIIN OXJIAXKICHHUH.
[IpaBuna u3amMepeHus TeMIepaTypsl.
Bupel Teruionepenayn.
OxJtak/1eHre pu COBEPIIEHUU PaOOTHI.
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HarpeBanue npu coBepiieHHH padOThl BHEUTHUMH CHUJTIAMH.

[EN
o

. CpaBHEHUE TEMIOEMKOCTEHN pa3IMYHbBIX BEIIECTB.

. Habmronenune kumnenus.

. HaGnroreHne mocTosHCTBA TeMIIepaTyphl IPH TJIaBICHUU.
13. Mojenu TeIIOBBIX IBUTATEIICH.

= e
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Jlabopamopuvie pabomol u onvimol.
OMnbITHI 10 OOHAPYKEHUIO JICUCTBUS CHUIT MOJIEKYJISIPHOTO TMPUTSDKEHUS.
OMBITHI 110 BBIPANTMBAHUIO KPUCTAUIOB IIOBAPEHHOM COJIM WIIH caxapa.
OMBITHI 110 HAOJIFOICHUIO TETUIOBOTO PACIITUPEHHMSI Ta30B, JKUJIKOCTEH U TBEPABIX TEI.
Onpenenenue AaBleHUs BO3yXa B OayUIOHE MITTPHIIA.

ok bR

OnbIThI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh JIaBICHUS BO3yXa OT ero o0héMa U HarpeBaHUs
WM OXJIKICHUSL.

6. IlpoBepka THMNOTE3bl JIMHEWHOHW 3aBUCHUMOCTH  JUIMHBI ~ CTOJNIOMKA OJKUAKOCTH B
TEPMOMETPUUYECKOIN TPyOKe OT TeMIIepaTyphI.



7. HaOmronenuie n3MeHeHUs! BHYTPEHHEN SHEPTUu Teja B pe3yibTaTe TeIionepeaadu U padoThl
BHEIIHUX CHUJIL.

8. HccnenoBanwue siBJICHUS TEIIOOOMEHA MIPU CMEIIMBAHUH XOJIOHOM M TOPSTUE BOJIBI.

9. OmpezneneHue KOJWYECTBA TEIUIOTHI, MOJYYEHHOIO BOAON MpHU TEIJIOOOMEHE C HAarpeThbiM
METAJUIMYECKUM LUIMHAPOM.

10. OmnpeneneHue yAeabHOM TEMI0EMKOCTH BEIIECTBA.

11. UccnenoBanue mpouecca uenapeHus.

12. OnpeneneHne OTHOCUTENBHON BIaKHOCTH BO3TyXa.

13. Onpenenenue yIeabHON TEIUIOTHI MUIABJICHUS JIb/IA.

Pa3znen 7. JjekTpryeckue U MATHUTHBIE SIBJICHUS.

Onektpuszanus Ten. JIBa pona 3JaeKTpUUECKUX 3apsioB. B3aumopeicTBue 3apsKeHHBIX TEI.
3akon Kyrnona (3aBUCHUMOCTh CHJIBI B3aMMOJCHCTBUS 3apsOKEHHBIX TE OT BEIUYMHBI 3aps/iOB U
PacCTOSHUS MEXy TeJIaMu).

Onektpuueckoe rmone. Hanpspk€HHOCTh siekTpuyeckoro modst. [IpuHuun cynepno3unuu
ANEKTPUYECKUX T0JIEH (Ha KAaUeCTBEHHOM YPOBHE).

Hocutenu snexrpuueckux 3apsaoB. DIeMEHTapHBINA deKTpuyeckuil 3apsg. CTpoeHue aToma.
[IpoBOIHMKYN U AUDIIEKTPUKHU. 3aKOH COXPAHECHUS DJICKTPUUECKOTO 3apsiia.

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAaHUS AJIEKTPUYECKOro Toka. McTouHuKu
MOCTOSIHHOTO TOKa. JIeHCTBUS SJEKTPUYECKOTO TOKa (TEMJIOBOE, XWMHUYECKOE, MAarHUTHOE).
DIEKTPUYECKHI TOK B )KUJIKOCTSX U ra3ax.

Onekrpuueckas nenb. Cuiia Toka. JieKkTpuueckoe HanpspkeHue. ConpoTUBICHHE IPOBOJHUKA.
VnensHOE comnpoTuBiIeHHE BemlecTBa. 3akoH Owma s ydactka uenu. [locnmemoBaTenbHOe H
napajuieIbHOE COCTMHEHUE MPOBOTHUKOB.

PaboTta n MOMIHOCTH 3JEKTpUYECKOro Toka. 3akoH J[xoyns—JIeHma. Diekrpuueckue nenu u
MOTPEOUTEIHN IEKTPUICCKOMN 3Heprun B ObITy. KOpoTKOe 3aMbIKaHue.

[TocrossHHble MarHuThl. B3auMojelcTBHE TOCTOSIHHBIX MAarHUTOB. MAarHuTHOe MoOJIe.
MarnuTtHoe 1nosie 3eMJId ¥ €ro 3HaueHue s ku3Hu Ha 3emuie. OnblT Dpcreaa. MarautHoe mose
AIEKTPUYECKOTO TOKa. IIprMeHeHue 31eKTpoMarHuToB B TeXHUKE. J[eficTBME MAarHUTHOTO IOJS Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOJBUraTENb MOCTOSHHOIO TOKA. VCIoNb30BaHUE 3IEKTPOABUTATENIECH B
TEXHUYECKUX YCTPOIMCTBAX U HA TPAHCIIOPTE.

Omnpitet ®apages.  SIBneHwe  dyeKTpoMarHUTHOM — wHAyKIuu. [lpaBuno  Jlewma.
Onektporereparop. CrnocoObl MOTyYeHUsS DJIEKTPUUECKOM DHEPruu. JNEKTPOCTAHIIMM  Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHUH.

Jemoncmpayuu.
DnekTpu3anus Tenl.
JIBa pojia JIEKTPUUECKUX 3apsA0B U B3aUMOJIEHCTBUE 3apSKEHHBIX Tell.
YCTpoUCTBO U IEHCTBUE IIEKTPOCKOIIA.
DneKTpocTaTU4YeCcKas MHIYKIHUS.
3aK0H COXpaHEHUs IIEKTPUICCKUX 3aPSI0B.
[IpoBOTHHKYN U AUDIICKTPUKH.
MopenupoBaHre CUIIOBBIX JIMHHUH 3JIEKTPUYECKOTO OIS,
HcTouHnKH MOCTOSHHOTO TOKA.
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JlelicTBUS DIIEKTPUUECKOTO TOKA.
. DNEeKTPUUYECKUN TOK B KUIKOCTH.
. I'a30BbIl pa3psn.

[ S T
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. I3mepeHne cuiibl Toka aMIepMETPOM.
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. I3mepeHne 371eKTpuuecKoro HapsKeHNs: BOJIBTMETPOM.

[EY
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. PeocTtar n MarasuH conpoTUBIICHUH.
. BzauMoelicTBUE ITIOCTOSHHBIX MAarHUTOB.
. MonenupoBanre HEBO3MOXXHOCTH pa3JIeJICHUs MTOJIFOCOB MarHUTA.

[T
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17. MopaenupoBaHre MarHUTHBIX TOJIEH MOCTOSIHHBIX MAarHUTOB.
18. OmbIT DpcTeaa.
19. MarHuTHO€ noJie ToKa. JJIEeKTPOMArHHUT.
20. [lelicTBME MAarHUTHOTO MOJIS1 HA MPOBOJHUK C TOKOM.
21. DNeKTpOABHUraTeNb MOCTOSHHOTO TOKA.
22. WccnenoBanue siBICHUS JIEKTPOMArHUTHON MHAYKITUH.
23. OmnbiTel Papanes.
24. 3aBUCUMOCTH HaINpaBJICHUS UHAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3SHUKHOBEHHS.
25. DIEKTpOreHepaTop MOCTOSTHHOTO TOKa.
Jlabopamopuusie pabomot u onvimel.
OnbIThI 10 HAOTIOEHUIO SJIEKTPU3ALUH Tl HHAYKIMEH U IPH COMPUKOCHOBEHUH.
HccnenoBanue NeHCTBUS JIEKTPUUYECKOTO MOJIS HA IPOBOJAHUKH U JUDIIEKTPUKH.
COopka u mpoBepKa padOoThI SJIEKTPUUECKOH 1IeTH MTOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHue CUIIbI TOKA.
N3mepenue u perynupoBaHue HaNPsiKEHUSI.
UccnepoBanue 3aBUCHUMOCTH CHJIBI TOKA, WIYIIETO YEpPEe3 PE3UCTOP, OT COMPOTUBIICHUS

A e

pE3UCTOpa U HANIPSHKCHUS HAa PE3UCTOPE.

7. OnbIThl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD IEKTPUYECKOTO CONPOTUBIICHUS IPOBOJHUKA OT
€ro JUIMHBI, IUIOLAAH OIIEPEYHOr0 CEUEHUs U MaTepuara.

8. IlpoBepka mpaBuia CIIOXKEHHUS HANPSYKEHUN IPU IOCIEJOBATEIbHOM COCIUHEHUM JIBYX
PE3UCTOPOB.

9. IIposepka npasuia Ui CHIIBI TOKA IIPU NAPaUIEIbHOM COCIMHEHUHN PE3UCTOPOB.

10. Omnpenenenne pabOTHI AIEKTPUUECKOTO TOKA, UAYIIETO YePe3 PE3UCTOP.

11. OnpezaeneHre MOUTHOCTH MIEKTPHUUECKOrO TOKA, BBIIEIIEMON Ha PE3UCTOPE.

12. WccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYLIETO YEPE3 JIAMIIOUKY, OT HAIIPSKEHUsI HA HEU.

13. Omnpenenenne KIIJ[ narpeBarens.

14. WccrnenoBaHre MarHUTHOTO B3aUMOJIECUCTBUS ITOCTOSHHBIX MArHUTOB.

15. M3yueHre MarHuTHOTO TOJIsI TOCTOSIHHBIX MarHUTOB MPHU UX 0ObEMHEHUH U Pa3/IeICHUH.

16. MccnenoBanue 1eHCTBUS DJIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbITBI, JAEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIbI B3aUMOJECHCTBUS KaTyIIKM C TOKOM H
MarHuTa OT CHJIbI TOKa W HAIPABJICHUs TOKA B KaTYIIIKE.

18. M3y4eHue nelcTBUS MarHUTHOTO MOJIS HA IPOBOJIHUK C TOKOM.

19. KoHcTpyupoBaHue 1 U3yuyeHue padoThl 31EKTPOABUTATENS.

20. U3mepenne KIIJI amekTpoaBUraTeIbHOM YCTAaHOBKH.

21. OnbITEl 1O HCCIENOBAHUIO SIBJICHUS JJIEKTPOMAarHUTHOM MHAYKLUU: HCCIEIO0BAaHUE
M3MEHEHUN 3HAYEHUs U HAIlIPaBJIECHUs NHIYKIIMOHHOTO TOKa.

9 KJIACC

Pa3nea 8. Mexannueckue siBJIeHUsI.

Mexannueckoe naBuwxkeHue. MarepruanpHasg Touka. Cucrema oTcu€ra. OTHOCHUTEIBHOCTH
MEXaHWYECKOro  JIBW)KEHHs. PaBHOMepHOe mpsMonuHenHoe JaBMkeHue. HepaBHomepHoe
psAMOJIMHENHOE IBUKeHHE. CpelHsAsl U MTHOBEHHAs1 CKOPOCTh TeJIa TP HEPABHOMEPHOM J[BUKEHUU.

VYckopenue. PaBHOoyckopeHHOE mpsimoiinHelHOe aBmxkeHue. CBoOomHoe mameHue. OTBITHI
lanmnes.

PaBHOMepHOE [BHXKEeHHE TO OKpykHOocTH. Ilepuox um uvactora oOpamienus. JIunelHas u
yri0Basi CKOpOCTH. LIEHTpOCTpEMUTENIEHOE YCKOPEHHUE.

IlepBeit 3axkon HerotoHa. Bropoii 3akon Hserorona. Tperuit 3akoH Hsrorona. IIpuniun
CYIEPIIO3HULINY CHIL



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CuJla TPEHHS CKOJIbKEHUS, CUJIa TPEHHS TTOKOS,
JIpYrue BUIbI TPEHUS.

Cuna TSKeCTH U 3aKOH BCEMHPHOTO TATOTEHHUA. Y CKOpeHHe CBOOOTHOTO majeHus. JIBIkeHue
mwianet Bokpyr CounHia. [lepBast kocMuueckasi CKOpocTb. HeBECOMOCTh U Neperpy3KkH.

PaBHOoBecue marepuanbHOl TOukH. AOCOMIOTHO TBEPAOE Teno. PaBHOBecue TBEPAOro Tena C
3aKpEIUIEHHON OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TsokecTH.

Wmnynec Tena. M3meHeHune umnyinbca. Mmmynbc cuiibl. 3aKOH COXpAaHEHHUS HMMITYJbCa.
PeaktuBHOE NBHKEHUE.

Mexanuueckasi paboTa ¥ MOIIHOCTh. PaboTa cuil TSHKECTH, ynpyrocTH, TpeHus. CBS3b SHEPTHH
u pabotel. [loTeHuunanbHass SHEprusi Tena, MOJHATOTO HAJl MOBEPXHOCTHIO 3eMid. lloTeHuuanbHas
SHEprus cxkarou npyxuHbl. KunHernueckass sHeprusa. TeopeMa O KMHETHYECKOW 3HEPruM. 3aKOH
COXpaHEHUsI MEXaHUYECKOU IHEPTHUH.

Jemoncmpayuu.

Habnronenne MexaHMYEeCKOro ABMXKEHHS T€JIa OTHOCUTENIFHO PAa3HBIX TENl OTCUETA.

no

CpaBHeHHE TIyT€ M TPACKTOPUN JIBMXKEHHSI OJIHOTO M TOTO K€ TeJla OTHOCHTEIIBHO Pa3HbBIX
TEJ1 OTCUETA.

N3mepenne CKkopoCTH U YCKOPEHHUs IPSIMOIUHEHHOTO JBUKEHHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUYKECHHUS.

Habnroienue ABM>KEHUS Tela M0 OKPY>KHOCTH.
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Ha6J'II-OI[eHI/Ie MCXaHHNYCCKHUX HBHCHHﬁ, MMPOUCXOJAIUX B CUCTCMC otcuéra «Temexkar pu
eé pPaBHOMCPHOM U YCKOPCHHOM JIBUKCHHUU OTHOCUTCIILHO KaOuHeTa (1)I/IBI/IKI/I.

~

3aBUCUMOCTb YCKOPEHHS TeJla OT MaccChl TeJla U IEUCTBYIOIIEH Ha HETO CHUJIBI.

Habnronenne paBeHCTBA CHIT TIPU B3aUMOJICHCTBUU TEI.

9. M3meHeHue Beca Tena pyU yCKOPEHHOM JIBUKEHHH.

10. Ilepenaya ummyJibca py B3aUMOJAECUCTBUY TEIL.

11. TIpeoOpa3oBaHus SHEPTUU IPU B3aUMOJCHCTBUM TEN.

12. CoxpaHeHne UMITyJIbCca IIPU HEYIIPYTOM B3aUMOJCHCTBHH.

13. CoxpaHeHue UMITyJIbCa IPU AOCOJIFOTHO YIIPYIOM B3aUMOJEHCTBUU.

14. HaGnroeHue peakTUBHOT'O JIBUKEHUS.

15. CoxpaHeHHEe MEXaHUYECKON HEPTUH ITPU CBOOOTHOM Ma/ICHHUH.

16. CoxpaHeHHE MEXaHUYECKON SHEPruu Npyu ABUKEHUH Tella 0] AEMCTBUEM MPYKUHBI.

Jlabopamopuvie pabomsl u onvimol.

1. KoHcTpyupoBaHue TpakTa AJisi pa3roHa U JaJbHEHIIEr0 PaBHOMEPHOTO JBMKEHMS IIapuKa
VIV TEJIEKKH.

2. OmpeneneHue cpeHEe CKOPOCTH CKOJIbKEHHs OpycKa MITH IBUKEHUS LIapuKa 10 HaKIOHHON
IIJIOCKOCTH.

3. Omnpenenenue yCKOpeHHMs Tejla NP paBHOYCKOPEHHOM JBUKEHHUH 110 HAKIIOHHOW MJIOCKOCTH.
HccnenoBanue 3aBUCHUMOCTH ITyTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM [BM)KEHUHU 0e3
Ha4yaJIbHOW CKOPOCTH.

5. TlpoBepka rumnoTe3bl: €civ MpU PAaBHOYCKOPEHHOM JIBUKEHUU 0e3 HadallbHOM CKOPOCTH ITYTH

OTHOCSITCSL KaK psAJl HEYETHBIX YHCEN, TO COOTBETCTBYIOLIME MPOMEKYTKH BpPEMEHU

OJINHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS CKOJIBKEHMSI OT CHJIBI HOPMAJIbHOTO JABJICHMUS.

Omnpenenenne KodhUIIUEHTa TPEHUS CKOIBKCHHUS.

Omnpenenenne KECTKOCTU IPYKUHBI.
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Omnpenenenue paboOTHl CUIIBI TPEHUS IPH PABHOMEPHOM JIBUKEHUHU TEJa TI0 TOPU30HTAIBHOM

IIOBEPXHOCTH.

10. Ompenenenne pabOThl CUJIBI  YIIPYTOCTH TMpH MOABbEME TIpy3a C HCIOIb30BAaHUEM
HEMOJIBUYKHOTO U MOJABHKHOTO OJIOKOB.

11. N3ydeHue 3aKkoHa COXPaHEHUs SHEPTUH.



Pa3znen 9. Mexann4yeckue Koj1e0aHUsI M BOJIHBI.

KonebarenpHoe naBmxeHue. OCHOBHBIC XapaKTEPUCTUKH KoJIEOAHWW: TIEPHOJ, 4YacTOTa,
aMIUIATyJa. MaTreMaTu4ecKuii W NOpYXUHHBIM  MasTHUKU. [IpeBpaiieHue sSHeprud  mnpu
KoJ1e0aTeIbHOM JABM)KEHUU.

3aryxawomue kojeOanus. BpiHyxaeHHole kosiebanus. Pe3zonanc. MexaHudyeckue BOJIHBI.
CaoiicTBa MexaHHuecKUxX BOJIH. [IpojonpHble U nonepeyHsie BONHBI. J[JIMHA BOJIHBI U CKOPOCTH €€
pacrpoctpaHeHusi. MexaHn4ecKre BOJIHBI B TBEPAOM TeJIE, CECMUYECKUE BOJIHBI.
3Byk. I'poMKOCTB 3ByKa M BbIcOTa ToHA. OTpakeHue 3Byka. IHPpa3ByK U yIbTpa3ByK.
Jemoncmpayuu.

Habmonenue xosnebanuii Tei moj 1eHCTBUEM CHIIbI TSYKECTH U CUJIbI YIIPYTOCTH.
Habmonenue xonebanuii rpyza Ha HUTH U Ha TPY>KUHE.

Habioienue BeIHYX/IEHHBIX KOJIe0aHUI U pe30HaHca.

PacrnipocTpanenue npooabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).

HabnroneHnne 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

S e A

AKyCTHUYECKUI PE30HAHC.
Jlabopamopuvie pabomsl u onvimol.
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Onpenenenre 4acToThl U Mepuo/ia KouedaHuil MaTeMaTH4eCKOr0 MasiTHUKA.
Omnpenenenue 4acToThl U Mepro/ia KoiaeOaHui Npy>KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCMMOCTH Tepuoa KoieOaHUI MOABEIICHHOTO K HUTU Tpy3a OT IJIMHBI
HUTHU.
HccnenoBanue 3aBUCUMOCTH TIEpUO/ia KoJeOaHU MPY>KMHHOTO MasiTHUKA OT MaccChl Ipys3a.
5. TlpoBepka HE3aBHCHMOCTH IEpHoja KojeOaHWUW rpy3a, MOABEIICHHOTO K HUTH, OT MacChl
rpysa.
6. OMmbITB, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh MEepUoja KOJICOaHU MPYKUHHOTO MasiTHUKA OT
MacChl Tpy3a U KECTKOCTU TIPYKUHBI.
7. VI3mepeHue yckopeHusi CBOOOJIHOIO MaIeHNUS.
Pa3nes 10. D1eKTpOMAarHuTHOE MOJIE M 3JIeKTPOMAarHUTHbIC BOJIHBI.
DNEeKTPOMarHuTHOE MoJie. DIEKTPOMArHUTHBIE BOJHBI. CBOWCTBA 3JIEKTPOMATHUTHBIX BOJIH.
[IIkana 3neKTpOMarHuTHBIX BOJIH. VCIIOIB30BaHNE 3I€KTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H.
DnekTpoMarHuTHas npupoza ceeta. CKopocTh cBeTa. BolHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBolicTBa 2JEKTPOMArHUTHBIX BOJIH.
2. BousiHOBBIE CBOMCTBA CBETA.
Jlabopamopuvie pabomsl u onvimol.
1. W3yuyeHue CBONCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOUIBEHOTO TeledoHa.
Pasznea 11. CBeToBLI€e IBJICHHUS.
JlyueBast monens cBera. Mcrounuku cBeta. [IpsMonuHeiiHOe pacrnpocTpaHEHHE CBETa.
3armenust Conuua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3akOH OTpa)KE€HUs CBETA.
[Ipenomnenue cBeta. 3akoH mpesoMieHHs cBeTa. [lolHOE BHYTpEHHEE OTpa)KEHHUE CBETa.
Hcnons3oBanme MOJTHOTO BHYTPEHHETO OTPAXKCHHS B ONITHYECKUX CBETOBO/IAX.
Jlunza. Xox mydeit B nmuHze. OnTuyeckas cucrema ¢oToarnmapara, MUKPOCKOIIA W TEJIECKOIa.
I'na3 kak ontuyeckas cucreMa. biM3opyKkocTh U JaTbHO30PKOCTb.
Pasznoxxenue Oenoro cBera B crekTp. OmbiTel HetoToHa. ClOXEHHE CIEKTPaIbHBIX I[BETOB.
Jucnepcus cera.
Jemoncmpayuu.
[IpssMOnMHENHOE paCIIPOCTPAHEHUE CBETA.
OTtpaxkeHue cBera.
[Tonyuenune n300pakeHuii B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cpera.
OnTHYECKUN CBETOBOI.

A



Xom mydeit B coOmparomiei JInH3e.

XoJ ny4deil B pacCeMBaroIeu JIMH3E.

[Tonyyenune n300pakeHMIA ¢ TOMOIIBIO JTMH3.

[Ipunnun nefictBus Goroanmnapara, MUKPOCKOTA M TEIIECKOIIA.
10. Mozenb riaza.

© o N o

11. Pa3znoxenne Oeoro cBeTa B CIIEKTP.
12. Tlomy4enue OEIIOTO CBETA MPU CIOKEHUU CBETA PA3HBIX 1[BETOB.
Jlabopamopuvie pabomul u onvimol.
HccnenoBanue 3aBUCMMOCTH YIJIa OTPaXXEHUSI CBETOBOI'O JIyda OT yIJla HaJeHusl.
N3ydenne xapakTepuCcTHK H300pakeHUs ITpeIMeTa B INIOCKOM 3epKalle.
HccnenoBanne 3aBUCUMOCTU yrja MPEIOMIICHHS CBETOBOTO Jiyda OT YIJla MaJeHHs Ha
IPaHUIE «BO3TyX—CTEKIIO».
[Tonyuenne n300pakeHHI ¢ MOMOIIIBIO COOMPAIOIIICH JTUH3HI.

w

Onpenenenne GOKYCHOTO PaCCTOSHUS U ONITUYECKOM CHIIBI COOMPAFOILEH JTMH3BI.
OnbITHI 110 Pa3JIKEHUIO OEJI0Tr0 CBETa B CIIEKTP.

A

OmnBITH IO BOCIIPHUATHIO IIBETA IPEAMETOB ITPH WX HAOIIOJICHNUN Yepe3 IBETOBBIE (DUIIBTPHI.
Pa3nea 12. KBanToBbIC sIBJICHHS.
OmnbiTel Pesepdopna m mnanerapHas mojens atroma. Mojens aroma bopa. Mcnyckanue u
IIOTJIOLEHUE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PagunoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydenus. CTpoeHue aroMHoro saapa. HyknonHnas
MOJIelIb aTOMHOTO siapa. M3otomnsl. PagnoakTuBHble npeBpamienus. [lepuon nmosypacnaga aTOMHBIX
sanep.

SnepHble peakiuu. 3aKOHbI COXpPaHEHMs 3apsAJ0BOIO M MAacCOBOIO YMCEN. DJHEprusi CBS3U
aTOMHBIX siiep. CBsi3b Macchl M dHepruu. Peakuuu cuHTe3a U aeneHus saep. MIcTOUHUKHM 3HEpruu
CouHna u 3BE311.

AnepHas sHepreTuka. JleicTBUS paAMOAKTUBHBIX U3JIy4€HUHN Ha )KUBbIE OPraHU3MBI.
Jemoncmpayuu.

CrieKTphl U3ITydeHUs U MOTJIOIIEHUS.

CrieKTphl pa3aMyYHbIX I'a30B.

Crnektp Bonopoza.

Habumoienue TpekoB B kamepe BunbcoHa.

Pabota cuérurka HOHU3UPYIOMINX U3ITYyUEHHH.

o gk whPRE

Perucrpanus u3mydeHus IPUPOTHBIX MUHEPAIOB M MTPOIYKTOB.
Jlabopamopuvie pabomsl u onvimol.
1. HaOmnroneHue CIUIOMIHBIX M IMHEHYATHIX CIIEKTPOB U3IYUEHUS.
2. HccrnemoBanue TpPEKOB: M3MEpPEHHME DSHEPrUM YaCTHIBI 10 TOPMO3HOMY MyTH (IO
¢dororpadusam).
3. H3mepeHue paanoakTUBHOTO (OHA.

IHoBTOpHTE/ILHO-000011IAKOIIIUIT MOYTb.

[ToBTOpHUTENEHO-0000IIAONIMI MOAY/Ih TPEAHA3HAYEH ISl CUCTEMATU3alMK M 000OIIEeHHS
MPEMETHOTO COJICP)KAHUS M OTBITA NIEATEILHOCTH, MPHOOPETEHHOTO MPH M3YYEHUH BCETO Kypca
¢u3MKK, a TaKkKe IS TOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY SK3aMEHy Mo (hM3HKe ISt
o0yyJaromuxcs, BEIOPaBIIMX 3TOT y4eOHBIH MpeaIMeT.

[Tpu u3y4eHnu JaHHOTO MOJIYJIS PEATHU3YIOTCS M CUCTEMATH3UPYIOTCS BHJIBI I€ATEIbHOCTH, Ha
OCHOBE KOTOPBIX OO0ECIEeYMBAETCS JOCTHKEHHE MPEIMETHBIX M METalPEeIMETHBIX IUIAHUPYEMbIX
pe3yabTaToB 00yueHUs, (OPMHUPYETCS €CTECTBEHHOHAay4YHasi TPAMOTHOCTh: OCBOEHHE Hay4HBIX
METOZIOB HCCJEIOBAHUS SBICHUH MPUPOABI M TEXHUKH, OBJIAJACHHE YMEHUSAMHU OOBACHATDH
¢dbusnveckne sIBICHUS, TPUMEHSS MTOJTyYCHHbBIC 3HAHUS, PelaTh 3a7a4l, B TOM YHCJIe Ka4eCTBEHHBIC
Y SKCTIEPUMEHTAIBHBIE.



HpI/IHI_[I/IHI/IaJ'IBHO )IeﬂTGHBHOCTHBIﬁ XApaKTECp AAHHOI'O pa3jiciia pCaAJIN3yCTCA 3a CUeT TOro, 4Tto

O6yan-OHlI/I€C$[ BBIIIOJIHAIOT 3a/laHHs, B KOTOPBIX UM IIPCAJIaracTcs:

Ha OCHOBC IIOJIYUYCHHBIX 3HAHUU pacino3HaBaTb U HAYYHO 00BIICHITH (1)H31/ILIGCKI/IC SIBJICHUSA B

OKpY>Kalolle NpupoJie U MOBCEAHEBHOM KU3HH;

HCIIOJIb30BATh HAYYHBIC MCTOAbI HCCIICIOBAHUA CbI/ISI/I‘IeCKI/IX HBHGHHﬁ, B TOM 4YHUCIC OJIA

IPOBCPKU TUIIOTE3 U IMMOJTYUCHUS TCOPCTUICCKUX BBIBOAOB;

0OBACHATH HAayY4YHBIC OCHOBBI HanOoIee BaXKHBIX I[OCTI/I)KGHI/Iﬁ COBPCMCHHBIX TCXHOJ’IOI‘I/If/'I, Harpumcep,

MPAKTUYCCKOI'0 UCITOJIb30BAHUS PA3JIMYHBIX HCTOYHHUKOB SHCPIrU Ha OCHOBC 3aKOHA NPCBPALICHUSA U

COXPAaHCHUS BCCX U3BCCTHBIX BUIOB SHCPIUM.

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
Ne HanmenoBanue KosmmuecTBo yacos OnexTpoHHbIe (1IU(POBEIE)
n/m pas3esoB U TeM Bcero | Kontposbubie | IIpaktiueckue | 00Opa3oBaTeIbHbBIE PECYPCHI
IIPOrpaMMbl paboThI paboThI

Paspnen 1. dusuka u e€ poJib B IO3HAHMH OKPYKAKIIEro MUpa
1.1 | ®usuka - Hayka o 2 [[BuGmmoTteka LIOK

PUPOJIE https://m.edsoo.ru/7f416194]]
1.2 | ®usnveckue BETUIHHBI 2 1 [[bubmuoteka [IOK

https://m.edso0.ru/7f416194]]

1.3 | EcrecTBeHHOHAYYHBII 2 1 [[bubmuoteka [IOK

METO] IIO3HAHUS https://m.edso0.ru/7f416194]]
J106aBUTH CTPOKY
Wroro mo pazneny \ 6 \

Paspnea 2. IlepBoHayasibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA

2.1 | CtpoeHue BemiecTBa 1 [[BuGmmoTteka IIOK
https://m.edsoo.ru/7f4161941]]
2.2 | JIBwxeHue u 2 1 [[BubmuoTexa [JOK
B3aUMO/ICHCTBHE https://m.edsoo.ru/7f416194]]
YaCTHIl BEIIeCTBa
2.3 | ArperatHble COCTOSIHUS 2 [[BuGmmoTteka IIOK
BEIIECTBA https://m.edsoo.ru/7f4161941]]
J106aBUTH CTPOKY
Hroro no pazzaeny | 5 |
Paznen 3. /IBuikeHune u B3auMo/ieiicTBue Tej
3.1 | MexaHnnueckoe 3 [[BubmunoTexa [JOK
JIBHYKEHUE https://m.edsoo.ru/7f4161941]]
3.2 | Muepuus, macca, 4 1 [[BubmunoTeka [JOK
TUIOTHOCTD https://m.edsoo.ru/7f4161941]]
3.3 | Cuna. Bunbr cun 14 1 2 [[BubmuoTexa [JOK
https://m.edso00.ru/7f416194]]
J106aBUTH CTPOKY
Hroro no pazzaeny | 21 |

Pasznea 4. /laBjienne TBEPABIX TeJl, JKMAKOCTEH U ra3oB

4.1 | Nasnenue. [lepenaua 3 [[BubmuoTeka [JOK
JIaBJICHUS https://m.edsoo0.ru/7f416194]]
TBEPABIMU TETaMH,

YKUIKOCTSIMH U Ta3aMH

4.2 | JlaBJIeHHE KUJKOCTH 5 [[BubmuoTeka [JOK

https://m.edsoo.ru/7f416194]]

4.3 | AtmocdepHoe 6 [[bubmuoTexa [TOK
JIABJICHHUEC https://m.edsoo.ru/7f416194]]
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4.4 | JleficTBUE KUJIKOCTH U 7 1 3 [[BubmuoTeka [JOK
rasa Ha IOTpyKEHHOC B https://m.edsoo.ru/7f416194]]
HUX TEJIO0
J106aBUTH CTPOKY
Hroro no paszzueny | 21 |
Pasznea 5. PaGora u MmomHoOCTh. JHEprus
5.1 | PaGoTa 1 MOIITHOCTH 3 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f416194]]
5.2 | IIpocThie MEXaHU3MBI 5 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f416194]]
5.3 | MexaHnuueckasi SHEprus 4 1 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f4161941]]
J106aBUTH CTPOKY
Wroro no paszneny 12
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68 3 12
YACOB I10 ITPOTPAMME
8 KVIACC
Ne HanmenoBanue KosmuecTBo yacos OneKTpoHHbIE (IUPPOBHIE)
n/m pas3zesioB U TeM Bcero | Kontposbusie | IIpaktudeckue | 00pa3oBaTElIbHBIE PECYPCHI
POTPaMMBI paboThI paboThI
Pasnen 1. TenioBble siBaeHusl
1.1 | CrpoeHue u cBoiicTBa 7 [[bubmuoteka [IOK
BEIIIECTBA https://m.edsoo.ru/7f4181ce]]
1.2 | TeroBbIe MPOIECCHI 21 1 5 [[bubmuoteka [IOK
https://m.edsoo.ru/7f4181ce]]
J106aBUTH CTPOKY
HTtoro mo pazaeny | 28 |
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS
2.1 | DnexkTpuueckue 7 1 [[BubmuoTexa [JOK
3apsiibl. 3apsKeHHBIC https://m.edsoo.ru/7f4181ce]]
TeNa U ux
B3aMMO/ICHICTBHE
2.2 | IlocTostHHBIN 20 1 7 [[BubmuoTexa [JOK
SIIEKTPHUYCCKHI TOK https://m.edsoo.ru/7f4181ce]]
2.3 | MarHuTHbIE SIBICHUS 6 1 1.5 [[bubmuoTeka [IOK
https://m.edsoo.ru/7f4181ce]]
2.4 | DnexTpoMarHuTHasT | 4 [[BubmuoTexa [JOK
HIYKIUS https://m.edsoo.ru/7f4181ce]]
J106aBUTh CTPOKY
Wroro mo pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68 3 14.5
YACOB I10 ITPOTPAMME
9 KJIACC
Ne | HaumeHoBaHueE pa3zienoB KonuuecTBo yacos OnexTpoHHbIE (IM(POBHIE)
n/m Y TEM MPOTPaMMBbI Bcero KontponbsHbie [IpakTuueckue obpazoBarenbHBIC PECYPCHI
paboTHI paboThI
Pa3zpnen 1. MexaHuveckne siBJIeHUSA
11 | Mexannueckoe 10 1 [[Bubmmoreka IIOK
JIBIDKCHHE U CITOCOOBI https://m.edsoo.ru/7f41a4a6]]
€ro ONMuCaHus
12 | B3aumozeicTBHe Te 20 1 3 [[Bubmmoreka IIOK

https://m.edsoo.ru/7f41a4a6]]
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1.3 | 3akoHBI COXpaHEHUS 10 3 [[bubmuoTexa [TOK
https://m.edsoo.ru/7f41a4a6]]
Jl06aBUTH CTPOKY
HUroro mo pazaeny | 40 |
Pazien 2. Mexann4eckue Ko1eOaHusi U BOJIHbI
2.1 | MexaHu4eckue 7 3 [[bubanoreka IIOK
KoJIeOaHus https://m.edsoo.ru/7f41a4a6]]
2.2 | MexaHu4ecKue 8 1 3 [[bubanoreka IIOK
BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6]]

J06aBUTH CTPOKY

Hroro mo pazaeny | 15 ]

Pa3znes 3. DjieKTPOMArHUTHOE 10JI€ M DJIEKTPOMATHUTHBIE BOJIHBI

3.1 | DiekTpoMarHuTHOE 6 2 [[bubmmoTexa [TOK
oJie u https://m.edsoo.ru/7f41a4a6]]
3JIEKTPOMArHUTHBIC
BOJIHBI

J106aBUTH CTPOKY

HUroro no pazaeny | 6 |

Pa3nes 4. CeeToBble siBJICHUS

4.1 | 3aKOoHBI 6 2 [[bubmmoTeka [IOK
pacrpoCTpaHCHHS https://m.edsoo.ru/7f41a4a6]]
cBeTa

4.2 | JIuH3bI K ONITHYECKUE 6 3 [[bubmunoreka [IOK
npuOOpbI https://m.edsoo.ru/7f41a4a6]]

4.3 | Pa3noxenue 6exoro 3 2 [[bubmunoreka [IOK
CBETA B CICKTP https://m.edsoo.ru/7f41a4a6]]

J06aBUTH CTPOKY

HUroro mo pazaeny | 15 ]

Pa3nen 5. KBanTOBBIC SIBJICHUSA

5.1 | Ucnyckanue u 4 1 [[BubmuoTexa [JOK
TIOTJIOIIIEHHUE CBETA https://m.edsoo.ru/7f41a4a6]]
aTOMOM

5.2 | CTpoeHHE aTOMHOTO 6 1 [[bubmuoteka [IOK
spa https://m.edsoo.ru/7f41a4a6]]

5.3 SnepHbie peakuu 7 1 1 [[BubmuoTexa [JOK

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

J06aBUTh CTPOKY

HWroro 1o pazaeny | 17 ]

Pa3nea 6. IloBTopuTe1bHO-0000 1AM MOAYJIb

6.1 | [ToBTOpEeHUE U 9 2 [[bubmuoteka [IOK
060011eHnE https://m.edsoo.ru/7f41a4a6]]
COJIepKaHus Kypca
¢buzuku 3a 7-9 knacc

J06aBUTh CTPOKY

HTtoro no pazaeny 9

OBUIEE KOJIMYECTBO 102 3 27

YACOB I10 ITPOTPAMME
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