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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uKke Ha YpPOBHE OCHOBHOTO OOIIero o0pa3zoBaHUs
COCTaBJICHa Ha OCHOBE IMOJIOKEHUW U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHOM MPOrpaMMbl, MPEACTAaBICHHBIX B
OI'OC 00O, a takxke ¢ yuétoMm (penepanbHoOi pabodeil mporpaMmbl BOCITUTAHUS
u Konuenuuu npenogaBanus yueoHoro npeamera «duszukay.

CopepxaHue mnporpaMMbl MO (U3MKE HAMpaBiIeHO Ha (opMUpOBaHHE
€CTEeCTBEHHO-HayYHOW TI'PAaMOTHOCTH OOYYaIOIIMXCS W OpPraHU3alUi0 H3Yy4YeHHUs
Gu3MKu Ha JesATENbHOCTHOM OocHOBe. B mporpamme mo (usuke y4duThIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzauuu tpedoBanuii ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METalpeJMETHbIM pe3yjbTaTaM oOOydeHus, a
TaK)K€ MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IMPEAMETOB Ha
YpOBHE OCHOBHOT'O O0IIIET0 00pa30BaHUsI.

[Iporpamma 10 (Qu3uKe yCTaHABIMBAET paclpeiesieHne y4eOHOro
MaTepuasa 1o roaaMm oOydeHus (Io Kiaccam), MpeasiaraeT MNPUMEPHYIO
MOCJIE/IOBATENIbHOCTh M3Y4YEHUST TEM, OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHS
NPEIMETHOTO COJIEpkKAHUS U YUETE BO3PACTHBIX OCOOEHHOCTEH 00yYaroIuxcsl.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ LETbIO OKa3aHUS METOIUYECKOMN
MOMOIIY YYUTENIO B CO3[JaHUU paboyeil mporpaMMbl 1o y4eOHOMY MpeIMETY.

®uzrka SABISETCS CHUCTEMOOOPA3YIOIUM IS  €CTECTBEHHO-HAYYHBIX
y4eOHBIX TMPEAMETOB, TMOCKOJIbKY (U3UYECKHe 3aKOHBI JIEKaT B OCHOBE
IIPOILIECCOB U SIBJIICHWM, H3y4aeMbIX XHUMHUEH, OHoJIorued, acTpoHOMHUEH U
¢dusnueckoi reorpadueii, BHOCUT BKJIa/ B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpA,
npenocTaBisieT Haubosee sCHbIe O00pa3lbl NPUMEHEHUS HAayYHOTO METoJa
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYCHHsI TOCTOBEPHBIX 3HAHUN O MUpE.

Onna U3 rIaBHBIX 3a7a4 (u3HUecKoro oOpa3oBaHUS B CTPYKTYpe OOIIEro
o0pa30oBaHUs COCTOUT B (POPMUPOBAHUU ECTECTBEHHO-HAYYHOW TIPAMOTHOCTH U
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuyenne @u3ukun Ha 0a30BOM ypOBHE IMpeAINoJiaraeT OBJAJCHHE
CJIIEYIOUIMMU KOMIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH E€CTECTBEHHO-HAYYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHMUS;

e OLCHMBATH U NOHMMATh OCOOEHHOCTH HaAYYHOT'O HCCIIEJOBAHUS;

e UHTEPHPETUPOBAaTH  JaHHbIE M  HCIOJb30BaTh  HAy4YHBIE
J0Ka3aTeIbCTBA ISl IOJYyYEHUS BBIBOJOB.

enu wu3ydenuss ¢GU3MKM Ha YPOBHE OCHOBHOrO 0OOIIEro o0Opa3oBaHUsA
onpenenensl B KoHuenuuu mnpenogaBaHus ydeOHoro npeamera «®Pusukay B
oOpa3zoBaTeibHbIX oOpraHuzanusax Poccuiickoit @enepanuu, pearn3yromux
OCHOBHBIE 00I1€00pa30BaTEIbHbIE MPOrPAMMBI, YTBEPKAEHHOW pELIEHUEM



Konnernn MunucrepctBa npocsemienust Poccuiickoit denepanuu (IpoToKosI OT
3 nexabps 2019 r. Ne ITK-4BH).
Ieaun n3zyyenus pusuku:

MpUOOPETEHHE HWHTEpPeca W CTPEMIICHHS OOYYalomUXCS K HAayIHOMY
U3YYCHHUIO TPUPOJIBI, PA3BUTHE HMX HHTCIUICKTYaJIBHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE TMPEACTAaBICHUHA O HAyYHOM METOJE TIO3HAHUS U
dbopMHUpOBaHUE UCCIIEIOBATEILCKOIO OTHOMICHUS K OKPYXAIOUUM
SIBJICHUSM

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PCHHS KaK pe3yJbraTa H3y4YeHUs
OCHOB CTPOCHHMSI MaTepuu U (PyHIAMEHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEACTABICHUH O PO (PUMKH IS Pa3BUTHUSA JIPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  TPEACTABICHHMH O  BO3MOXHBIX  chepax  Oymymien
npodecCHOHATBLHOM JACATCIIBHOCTH, CBSI3aHHOM ¢ (PU3UKOM, MOATOTOBKA K
JaNbHEHIIEMY OOYYCHHIO B ’TOM HAIPaBJICHUU.

I[OCTI/I)KGHI/IG 9THUX uenel‘/i InporpaMmsbl 110 (1)I/IBI/IK€ Ha YPOBHC OCHOBHOTO
O6IIICFO 06p330BaHI/ISI obecrieunBaeTcs pCIICHUEM CIICAYIOIUX 3adaY.

npuoOpeTeHne 3HAaHWH O JHUCKPETHOM CTPOCHHM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJCKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBIICHUSX;

NprOOpETCHHE YMEHHI OTHMCHIBATh M OOBSICHATh (PM3HUECKUE SBICHUS C
UCTIOIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pCIICHUS MPOCTEHINMX pacu€THBIX 3amad ¢
UCTIOJIh30BaHUEM buznyecKux MOJIETICH, TBOPYECCKUX U
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUH HAOIIOAATh PUPOIHBIC SIBJICHHUS U BHITIOJIHATH OIBITHI,
nabopaTopHble pabOTBI M JKCIEPUMEHTANIbHBIC HCCICAOBAHUS C
UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

ocBOeHHE MPUEMOB PaboThl ¢ MH(DOpMaIel GU3NIECKOTO COMEPIKAHMS,
BKJIFOYast HHPOPMAIIUIO O COBPEMEHHBIX TIOCTIKEHUSIX (PU3UKH, aHAIIU3 U
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

3HAKOMCTBO €O  cdepamu  mpodeCCHOHANBHONW  JIESITEIbHOCTH,
CBS3aHHBIMH ¢  (PU3WUKOW, W  COBPEMEHHBIMH  TEXHOJOTHSIMH,
OCHOBAaHHBIMHU Ha JOCTIKEHUAX (DU3UIECKON HAYKH.

Ha m3yuenue ¢usuku (6a30BbIH YPOBEHB) HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBaHus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 daca B HENEN0), B
8 kiacce — 68 yacoB (2 uwaca B Henento), B 9 kimacce — 102 yaca (3 yaca B
HEJIEJTIO).



[Ipennaraemslii B mporpamMme 1no (pu3HKe NepeyeHb J1abopaToOpHbIX paboT U
OMBITOB HOCHUT PEKOMEHAATEIbHBIA XapakTep, YYHTEIb JeNacT BBIOOP
npoBeAeHHsT J1a00paTOPHBIX pPabOT W OMBITOB C YYETOM WHAMBHIYAJTbHBIX
ocoOeHHOCTe  OOydYarommMxcs, CIUCKa  SKCHEPUMEHTAJbHBIX  3aJaHuM,
MpeajiaraéMbIX B paMKaX OCHOBHOT'O TOCYAapCTBEHHOI'O 3K3aMEHa M0 (PU3HKE.

IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

N3yuyenue (pu3mku Ha ypoBHE OCHOBHOI'O 00111ero 00pa3oBaHUs HAMpPaBiIEHO
HAa  JIOCTIDKCHHE  JIMYHOCTHBIX,  METANpeIMETHBIX W  MPEIMETHBIX
o0Opa3oBaTeIbHBIX PE3YJIHTATOB.

B pesynbrare wusyueHuss (PuU3MKK HA YpOBHE OCHOBHOTO OOIIETro
oOpazoBanus y obyuaronierocs OyayT copMUpOBaHbI CISIYIOMIUE JTUUYHOCTHBIE
pe3yIbTaThI B YaCTH:

e 1) MaTpMOTHYECKOr0 BOCIIMTAHUS:

e — IIPOSIBJICHUE WHTEpPECa K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCHUICKOM
bu3uYecKol HAyKH;

e — IICHHOCTHOE OTHOIICHHE K JOCTUKEHUSIM POCCUUCKUX YUEHBIX--(DU3UKOB;

e 2) rpa’kIAHCKOrO M JYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e — T'OTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CYXJICHHH OOLIECTBEHHO 3HAUUMBIX
U OTUYECKUX TMpoOJieM, CBSA3aHHBIX C MPAKTUYECKUM TPUMEHEHUEM
JTOCTHXKEHUN (HUBUKH;

e — OCO3HAaHHE BAXXHOCTU MOPAIbHO--3THUYECKUX MPUHLHUIIOB B JEATEIIBHOCTH
YYEHOT0;

e 3)3CTeTHYECKOr0 BOCIIMTAHUSA:

e — BOCHPHUATHE ICTETUUYECKUX KauecTB (PU3UUYECKON HAYKU: €€ TapMOHHYHOTO
MOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) IEHHOCTH HAYYHOI0 NO3HAHMSA:

e — OCO3HAaHME IICHHOCTH (PU3MYECKON HAYKH KaK MOIIHOTO WHCTPYMEHTA
IIO3HAHUS MUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHUM, BaXKHEUIIEH COCTABISAIOLICH
KYJbTYpBIL;

e — pa3BUTHE HAY4YHOW IOOO3HATEIBLHOCTH, MHTEpPECa K HCCIEeA0BaTEIbCKOMN
NEATEIbHOCTH;

e 5) (¢opmupoBaHusi KYJBTYPbl 3A0POBbS M  3MOLMOHAJIBHOIO
0J1aronmoJIyyms:

e — OCO3HaHWE IIEHHOCTH 0e30macHOr0 o00pa3a J>KM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BAXKHOCTHU TMpaBuil O€30MacHOr0 MOBEJAEHUS Ha



TPaHCIIOPTE, HA JOPOrax, ¢ JMEKTPHYECKUM U TEIJIOBBIM OOOpPYIOBAaHUEM B
JIOMAIITHUX YCJIOBUSX;

— c(QOpMUPOBAHHOCTh HAaBBIKA pPEQPIEKCHUU, NMPU3HAHHE CBOErO IpaBa Ha
OIIMOKY M TaKOTO K€ MPaBa y IPYroro 4eloBeKa;

6) Tpy10BOI0 BOCIIMTAHMS

— aKTHUBHOE YYaCTHE B PEIICHUU MPAKTUYCCKUX 3a1ad (B pamMKax CEMbH,
o0pa3oBaTeIbHONM OpTaHW3alM{, TOpOJa, Kpas) TEXHOJIOTHUECKOH U
COIMAJILHON HAIpaBJICHHOCTH, TPEOYIOIHMX B TOM YHCIC U (DU3UICCKUX
3HAHMMU;

— MHTEPEC K MPAKTUICCKOMY M3yUEHHUIO MPOPECChid, CBI3aHHBIX C (PU3HKOM;
7) 3K0JI0THY€eCKOT0 BOCTIUTAHMS:

— OpHCHTAIlMS Ha TPUMCHCHHE (PU3MYECKMX 3HAHWH JUIS PElIeHUs 3ajJad B
00JIaCTH OKpYXKAIOIICH Cpeapl, IUIAHUPOBAHUS TOCTYNKOB M OIEHKH HX
BO3MOJKHBIX TIOCIICICTBH JUISI OKPYXKAIOIIEH CpeIbl;

— OCO3HAHHWE TIIOOATFHOTO XapaKTepa AKOJOTHYECKUX MPOoOJIeM U MyTed UxX
pEIICHHSI;

8) amanTanMum K M3MEHSIONIAMCSI YCJIOBHUSIM COIHAJBLHOW W MPHUPOAHOM
cpeabl:

— MOTPeOHOCTh BO B3aMMOJECHCTBUU MPU BBIMOIHEHUH HCCIEAOBAHUM U
IPOEKTOB (U3UUECKOM HANPABJICHHOCTH, OTKPBITOCTH OMBITY U 3HAHUSIM
APYTHX,

— TIOBBIIIEHHE YPOBHS CBOEM KOMIIETEHTHOCTH Yepe3 MNPAKTHUYECKYIO
NeSITEeBHOCTD;

— mnoTpeOHOCT, B (OPMUPOBAaHWM HOBBIX 3HAHWM, B TOM YHUCIE
dbopMynupoBaTh HACH, IOHATHS, THIOTE3bl O (PUIMUECKUX OOBEKTaX M
SBJICHUSX;

— Oco3HaHue JAePUIMTOB COOCTBEHHBIX 3HAHUM W KOMIIETEHTHOCTEH B
obOnactu GU3HKY;

— IJJAHUPOBAHHUE CBOETO PA3BUTHS B MPHOOPETCHHH HOBBIX (PU3HMYECKUX
3HAHMM;

— CTpeMJICHUE aHAJM3UPOBATh U BBISIBJIATH B3aUMOCBS3HU MPUPOIBI, OOIIECTBA
¥ DKOHOMHKH, B TOM YHUCJIE€ C UCTIOIh30BaHUEM (PU3NYECKUX 3HAHUN;

— OIICHKa CBOUX JEUCTBHHA C YYETOM BIUSHHUSA HA OKPYKAIONIYIO Cpexdy,
BO3MOYKHBIX TJIOOATBHBIX MTOCIIEICTBHMA.

METAHNPEIMETHBIE PE3YJIBTATBI

B pesynbTaTe OCBOCHHMS MPOrpaMmbl MO (PU3MKE HA YPOBHE OCHOBHOIO

o011ero oOpa3oBaHus y  oOyuaromierocs OynyT  copMHpOBaHBI



MeTanpeaMeTHbIe pe3yJabTaThl, BKJIFOYAIOIIIHE IIO3HABATEIIbHbIE
YHUBEpCAJIbHbIE Yy4eOHbIE JCHCTBUS, KOMMYHHUKATHUBHBIE YHUBEPCAIbHBIC
y4eOHbIE IEUCTBUS, PETYIATUBHbIE YHUBEPCAIbHbIEC YU€OHbIE 1EUCTBHS.

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHBIC Y4eOHbIC JeHCTBUS

Ba3oBble JJornuecKkue 1edcTBUA:

BBISBJIATh M XapaKTePU30BaTh CYIICCTBEHHBIC MPHU3HAKH OOBEKTOB
(stBIIEHUM);

yCTaHABIMBATh CYIIECTBEHHBIA MPHU3HAK KiIacCU(DHUKAIMH, OCHOBAHUS
JU1st 0000IIEHUsI U CPABHEHMUS;

BBISBJISATh 3aKOHOMEPHOCTH W TPOTUBOPEYHMS B pPacCMaTPUBACMBIX
dakTax, JaHHBIX H HAOJIOJCHHUSX, OTHOCSIIHUXCS K (PU3NIecKuM
SIBJICHUSIM;

BBISBJIATh MPUYUHHO--CIICJCTBEHHBIC CBS3HM MPH M3YyYCHUU (U3HMYCCKUX
SIBIICHUH ¥ TIPOIIECCOB, JIEJIaTh BBIBOJIBI C HCIIOIH30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKJIIOUCHUH, BBIJIBUTATh TUITOTE3bI O B3aUMOCBS3SIX
(bU3HUECKUX BETUYMH;

CaMOCTOSITEIbHO BBIOMpATh CHOCOO pelieHuss y4deOHOM (uznueckoi
3a/lauu (CpaBHEHUE HECKOJIbKMX BapUAHTOB pEIIEHUs, BHIOOp Hambosee
MOJIXO/ISAIIETO ¢ YUETOM CaMOCTOSATENbHO BBIIEIEHHBIX KPUTEPHUEB).

Ba3oBble ucciie1oBarejLCKHue TeCTBHUSA .

UCTIOJIh30BaTh BOIIPOCHI KaK UCCIIEIOBATEILCKAN HHCTPYMEHT MTO3HAHUS;
NPOBOJIUTH IO CAMOCTOATEIBHO COCTaBJICHHOMY IUIaHY  OIIBIT,
HECJIOKHBIA  (PU3MYECKUM DKCIIEPUMEHT, HEOONBIIOE HCCIIeI0BaHUE
(bU3UYIECKOTO SIBJICHUS,

OIICHWBAaTh Ha TPUMEHUMOCTh W JIOCTOBEPHOCTh HH(OPMAIHUIO,
TIOJTYYSHHYIO B XOJI€ UCCIICOBAHUS WITH SKCIICPUMEHTA;

caMOCTOSITeIbHO  (popMynupoBaTh  OOOOIMIEHWS W BBIBOJBI IO
pe3ynbTaTaM MpoBeAEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICI0BAHNUS,
IPOTHO3UPOBATh BO3MOXKHOE JallbHEWIee pa3BUTHE (PHU3UIECKUX
IPOIIECCOB, a TAK)K€ BBIIBUTATh MPEANOJIOKEHUS 00 WX pa3BUTHH B
HOBBIX yCIIOBHUSAX M KOHTEKCTaX.

Pabora ¢ ungopmaumeii:

IPUMEHSTD pa3IndHbIe METOJIbI, HHCTPYMEHTBI U 3alPOCHI MPHU MOUCKE U
otbope MHGOPMAIMKM WIM JAHHBIX C YY4ETOM MPESIIOKCHHOUW YdeOHOM
dbu3nvecKoi 3a1a4m;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO
Pa3IUYHBIX BUIOB M (OPM IIPEACTABIICHHUS,



CaMOCTOSATEJIbHO BbIOMpATh ONTHUMAJBHYIO (OpMy NpencTaBlICHUS
uHpOpMaAIMM W WUIIOCTPUPOBATh pEIIaeMble 3aJadyd  HECJIOKHBIMHU
CXEMaMH, TuarpaMmmamMu, HHOU rpaukoi U uX KOMOMHALUSAMH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eiiCTBUSA:

B X0/ie 00CYXJeHHsI y4eOHOro Marepualia, pe3yJbTaToOB JaOOpPaTOPHBIX
paboT U MPOEKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOI TEMBI
M BBICKA3bIBAaTh UJICH, HAIICJICHHBIC HA PEIICHHE 3a/ladll U MO Iep:KaHue
0J1aro’KeaaTeIbHOCTH OOIICHMS,

COTIOCTaBIISITh CBOM CYXICHHSI C CYXICHHSIMH JAPYTUX YYaCTHUKOB
auanora, oOHapyKMBATh Pa3IMUMe U CXOJICTBO MO3UIINIA;

BBIPAKAaTh CBOIO TOUKY 3PCHHSI B YCTHBIX U MMMCbMEHHBIX TEKCTAX;
NyOJIMYHO TIPEACTaBISATh PE3YNbTAaThl BBITOJHEHHOTO (PU3NIECKOTO
OmbITa (IKCIIEPUMEHTA, UCCIIEOBAHNUs, IPOEKTA);

NOHMMAaTh W  HWCIOJB30BaTh  NPEMMYIIECTBA  KOMAaHIHOW W
WHIUBHYAIbHOW pabOThl TIpU pEIICHHMH KOHKPETHOW (PU3NIECKOU
npo0JIeMBbl;

NPUHUMATH L€ COBMECTHOM JCSITENLHOCTH, OPTaHU30BBIBATH JICHCTBUS
no e€ IOCTMKCHHIO: pacIlpelnessaTh poyid, OOCYXKIaTh MPOIECCH |
pe3yabTaThl COBMECTHOM paboThl, 0000I1aTh MHEHHS HECKOJIbKUX
JIFOIeH;

BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUrasi KAYECTBEHHOI'O pe3yJibTaTa 1o
CBOEMY HANpaBICHUI0 U KOOPAMHUPYS CBOU JAEHCTBUA C JpYrMMHU
YJIeHaMU KOMaH/Ibl;

OLIEHMBATh Ka4eCTBO CBOErO BKJaJa B OOLIMI MPOJYKT MO KPUTEPUSM,
CaMOCTOSITENILHO C(HOPMYITHPOBAaHHBIM YUYaCTHUKAMU B3aUMO/IEHCTBUS.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe JAeiicTBUS

Camoopranusanus:

BBISIBJISITH TIPOOJIEMBI B )KM3HEHHBIX U yU4EOHBIX CUTYalHUsSIX, TPEOYIOITUX
TUTSE petieHust GU3NIECKUX 3HAHUH;

OpPUEHTHPOBATHCA B Pa3NMUYHBIX MOAXOJAX TMPUHATUS PpEUICHUMN
(MHAMBUYyaAIbHOE, MPUHATHE PELICHHS] B TPYMIe, MPUHITHE PEIICHUN
TPYTITION);

CaMOCTOSITEJIbHO COCTaBIIITh AJTOPUTM pelieHus (U3NYECKOW 3aaauu
WIM T[JJaHa MCCJEAOBaHUS C YYETOM UMEIOMIUXCS PECYpCOB U
COOCTBEHHBIX  BO3MOXHOCTEHW,  apryMEHTHpPOBaThH  MpeJiaracMbie
BAPUAHTHI PELICHUI;

nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTpOHL, 3MOIII’IOHa.JIl>HbII71 HHTECJIJICKT:



JaBaTh AaJCKBATHYIO OLEHKY CHUTyallud M 0peajaratb IJaH eé
W3MEHEHUS;

OOBSICHSITh MPUYUHBI  JOCTUKEHUS (HEJAOCTIKEHUSI) PE3YyIbTaTOB
NEeSATENbHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

BHOCUTh KOPPEKTHBBI B JAESTEIBHOCTh (B TOM YHCIIE€ B XOJ BBHITOJIHEHHUS
(u3MUEeCKOro UCCIENOBaHMUS WM TPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENbCTB, M3MEHHUBILIUXCS CHUTYallMii, YCTAHOBJICHHBIX OILIMOOK,
BO3HUKIIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YJIbTAaTa LIEJIU U YCIOBUSM;

CTaBUTH ceOsl HA MECTO JPYroro 4eloBeKa B XOJ€ CIopa WK AUCKYCCUH
Ha HAYYHYIO TeMY, IOHUMAaTh MOTHBBI, HAMEPEHHUS U JIOTUKY JAPYTOro;
NpHU3HaBaTh CBOE MPAaBO Ha OWIMOKY NpHU pPELICHUU (PU3NYECKUX 3a]iay
WIH B YTBEPXKJACHUSIX Ha HAYYHbIE TEMBI U TAKOE K€E MPABO JPYroro.

NPEAMETHBIE PE3YJIBTATHI

K koHny oOyuenuss B 7 kJjacce TIpeIMETHbIE pe3yibTaTbl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHSA: (U3MYECKHE ¢  XUMHYECKUE  SIBICHUS,
HAOJIIOIEHHE, HKCIIEPUMEHT, MOJENb, THIOTE3a, €IUHUIBI (HU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSHUSI BellecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHHYeCKOoe JIBIKEHHE (PpaBHOMEPHOE,
HEPABHOMEpPHOE, NPSIMOJUHEHHOE), TPACKTOPHs, pPaBHOIEWCTBYIOIIAS
cuna, npedpopmarmus  (ympyras, — IJlJacTU4YecKasi),  HEBECOMOCTb,
COOOIIAOIINECS COCYIBI;

paznuyarh sBiaeHUs (Auddys3us, TEIIOBOE NBIKEHHUE YaCTHUI] BELIECTBA,
paBHOMEPHOE JBM)KCHHE, HEPAaBHOMEPHOE JBIKCHHE, HHEPIHs,
B3aMMOJICHCTBHUE TEJ, PaBHOBECHE TBEPIBIX TEN C 3aKPEIJIEHHOW OCHIO
BpallleHus, Mepeaada AaBieHUS TBEPIABIMU TEJNaMU, XUIKOCTAMU U
razamu, atMochepHoe JaBieHHE, IUIaBaHUE TeJl, MPEBPAIICHUS
MEXaHUYECKOW SHEPruM) Mo OMUCAHUIO MX XapaKTEpHBIX CBOICTB U Ha
OCHOBE OTBITOB, JIEMOHCTPUPYIOMIHNX JaHHOE (PU3NUYECKOE SBICHUE;
pacmo3HaBaTh TPOSBICHWE W3YYCHHBIX (PU3WYECKUX SBICHUA B
OKpYXAaIoOIeM MHUpE, B TOM 4YHCIe (PU3MYECKUE SBICHUS B TPHUPOJE:
OpPUMEPHI IBUKEHUS C PA3JIUYHBIMU CKOPOCTSIMH B KUBOW M HEXKUBOU
npupoje, ACHCTBUE CHUJIbI TPEHUS B MPUPOJAE U TEXHUKE, BIUSIHHUE
aTMOC(EPHOTO JTABJICHHS HA )KUBOW OPTaHU3M, TUIaBaHHE PbIO, phlyaru B
TEJIe YeJIOBEKA, TPU ITOM MNEPEBOAUTH MPAKTHUECKYIO 3a7a4y B YUEOHYIO,
BBIICJISITh CYIIIECTBEHHbIE CBOMCTBA (MIPU3HAKHU) (PU3NYECKUX SABICHUM;



OMUCHIBATh U3YYCHHBIC CBOMCTBA Te U (PU3MUECKHUE SIBICHUS, UCTIOJIb3YS
dbuzndeckue BeNWYUHBI (Macca, 00bEM, IMJIOTHOCTH BEIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEIIHSASI CKOPOCTb, CUJIA YIIPYTOCTH, CUJIa TSKECTH, BEC
Tena, CWila TPEHHs, JaBlieHHe (TBEPAOTO Tena, >KHUAKOCTH, Trasa),
BBITAJIKUBAIOIIASI CUJIAa, MEXaHW4YecKasi paboTa, MOITHOCTh, IJIEYO CHUJIBI,
MOMEHT CHJIbI, KOA((PUIMEHT TMOJE3HOr0 JCHUCTBUSI MEXaHU3MOB,
KMHETUYECKasi U TMOTEHIMAJIbHAS DHEPrus), MPU ONHCAHUU TPABUILHO
TPakTOBaTh  (PU3MUECKUNA CMBICI  HCMOJB3YEMBIX  BEJIWYMH, HX
0003HaYeHUSI W €IUHUIIBI (PU3NYECKUX BEJIIMYUH, HAXOAUTh (OPMYIIHI,
CBSI3BIBAIOIIME JIAHHYIO (DU3UYECKYIO BEIMYUHY C APYTHUMU BEIMYMHAMU,
CTPOUTH TpadUKK U3YYCHHBIX 3aBUCUMOCTEH (DU3NYECKUX BEJIIMYMH;
XapaKTepU30BaTh CBOMCTBA TeJ, (U3UYECKUE SBJICHUS U TPOIECCHI,
UCIIONIB3Ys TIpaBUJIa CJIOKEHUS CUJ (BIIOJb OJHOM MpsIMOii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBUJIO paBHOBeCHs pbrdara (6J10ka),
«30JI0TOE TIPABUJIO0» MEXaHWKU, 3aKOH COXpPaHEHUS MEXaHHMYECKOU
SHEPruM, TpPH ITOM JIaBaTh CJOBECHYIO (OPMYIMPOBKY 3aKOHA U
3aMUCHIBATh €r0 MATEMAaTUUECKOE BBIPAKCHUE;

OOBSICHATh (HU3UYECKHE SIBJICHUSA, TMPOIECCHl M CBOWCTBA TEJ, B TOM
yuciae M B KOHTEKCTE CHUTyallMii MPaKTHKO-OPHUEHTUPOBAHHOTO
XapakTepa: BBISBIATh NPUYMHHO--CIEICTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHHEe U3 1—2 JIOTMYECKUX IIaroB ¢ OMOpod Ha 1—2 M3ydEHHBIX
CBOMCTBA  (PU3MYECKUX  SBICHUHM,  (QU3MYECKUX  3aKOHAa WU
3aKOHOMEPHOCTH;

pemiaTth pacu€THbIE 3aJaud B 1—2 JEWCTBUS, HUCHOJIB3YS 3aKOHBI H
dbopMyIbl, CBsI3BbIBaIOIIKME (DU3UUYECKHE BEIMYMHBI: HAa OCHOBE aHaln3a
yCIOBHUSL  3aJlayd  3alHiChiBaTh  KpPAaTKOE  YCJIOBUE, IMOJACTaBIATH
¢dusnueckre BeMTUYUHBI B (HOPMYJIbl U MPOBOAUTH PACUEThl, HAXOIUTh
CIIpaBOYHBIC JaHHBIC, HEOOXOAWMBIE JUIsl PEIICHUS 3a7ad, OLICHUBAThH
PEATMCTUYHOCTH TOTYUYEHHON (DU3HUECKON BEJIMYNHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PpEHIUTh MPH MOMOIIU
¢u3nuecknx METONOB, B  ONHCAHUHM  HCCIEJOBAaHUS  BBIICTSATH
IIPOBEPSEMOE MIPEITIOI0KEHNE (rumoresy), pas3nuyath u
MHTEPIPETUPOBATH TOTYUYCHHBINH PE3yJbTaT, HAXOJUTh OIMHUOKH B XOJC
OMbITa, JIEJIaTh BHIBOJIBI IO €T0 PE3yJIbTaTaM;

NPOBOAUTH OMBITBI 1O HAOMIONEHUIO (U3WYECKUX SBICHUW WU
duznuecknx CBOWCTB Te: dbopmynrpoBaTh pOBEPSIEMbIE
IPEANOJIOKEHNUS, coOuparb  yCTAaHOBKY W3  NPEMJIOKEHHOIO
000py10BaHUS, 3aUCHIBATh X011 OMbITa U (HOPMYJIUPOBATH BHIBOJIbL;



e BBINOJHATH MNPAMbBIE HU3MEPEHHUS PACCTOSHMS, BPEMEHHU, MAacCChl Tela,
o0béMa, CHJIBI U TEMIEPATypbl C UCIOJb30BAaHUEM AaHAJIOTOBBIX U
IM(ppOBBIX MPUOOPOB, 3aMUCHIBATh IOKAa3aHUSA MPUOOPOB C YUETOM
3aJ1aHHOM a0COJIIOTHOM MOrPEIIHOCTH U3MEPEHNUI;

o IPOBOJIUTH MCCJIEIOBAHUE 3aBUCUMOCTU OJTHON (DM3WYECKOU BEJIMYMHBI OT
JIPYroi ¢ UCIOJIB30BAHUEM IPSIMBIX U3MEPEHHM (3aBUCHUMOCTH IyTH PAaBHOMEPHO
JBUKYILIErocs Tela OT BPEMEHU JIBMXKCHMS Te€Jla, CUJIbl TPEHUS CKOJBXKEHHUS OT
Beca Tella, KauecTBa OOpabOTKHM TOBEPXHOCTEH TENl W HE3aBUCHUMOCTH CHJIBI
TPEHMsI OT IUIOLIAJU CONPUKOCHOBEHUS TE€J, CHJIbl YNPYTOCTH OT YJJIMHEHUS
NPYXUHBI, BBITAJIKUBAIOLIEH CHIIBI OT 00bEMA MOTPYKEHHON YacTH Tela U OT
IUIOTHOCTH KUIKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH Te€Ja, OT IIyOMHBI, Ha
KOTOPYIO MOTPY>KEHO TeJ0, YCIOBUH IIaBaHUs TeJ, YCIOBUN paBHOBECHUS phluara
1 OJIOKOB), y4yacTBOBaTh B IUIAHMPOBAHUU Y4EOHOTO HCCIEAOBAHMS, COOMPATH
YCTAHOBKY M  BBINOJHATh M3MEPEHUs, CJeays MpeaIOKeHHOMY IUIaHy,
(GuKcUpOBaTh PE3yNbTATHI MOJYYCHHOW 3aBUCUMOCTH (U3MYECKUX BEJIMYUH B
BUJIE TPEMJIOKEHHBIX TaOnul W rpaduKoB, JAeliaTh BBIBOJbBI IO PE3yJbTaTam
UCCJIEIOBAHUS;

e TMPOBOJIUTH KOCBEHHbIE HM3MEPEHUS (PU3NUECKHX BEIUYMH (IUIOTHOCTH
BEILECTBA KUAKOCTH M TBEPAOTO TeENa, CHJIA TPEHUS CKOJIbKECHHUS,
NABIIEHWE BO3/yXa, BBITAIKMBAIOWIAA CHJA, JEUCTByIOLlas Ha
NOTPY>KEHHOE B KHUIKOCTh TeNO, KOA(D(UIMEHT TMOJIE3HOTO JeWCTBUS
IPOCTBIX MEXaHU3MOB), CJHEAYys NPEAJIOKEHHON HWHCTPYKIUU: IIpU
BBIMIOJTHEHUU U3MEpPEHUN cOoOMpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY H
BBIYHCJISITh 3HAUEHUE UCKOMOW BEJIMYHHBIL;

e coOmIOaTh TpaBWJia TEXHUKM OE30MACHOCTH TIpH  paboTe ¢
71a00paTOPHBIM 000PYI0BAHUEM;

e VYKa3bIBaTh MPUHLHUIBI JAEHUCTBUS TPUOOPOB U TEXHUYECKUX YCTPOICTB:
BECHI, TEPMOMETpP, JAUHAMOMETpP, COOOMIAIOIIUECS COCYIBI, OapoMeTp,
pblYar, HOJABUKHBIN U HETIOABM)KHBIHN OJIOK, HAKJIOHHAS MJIOCKOCTH;

e XapakTepu30BaThb MPHUHLHUIBI JEHCTBUS M3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM Ha MX OnucaHus (B TOM 4YHCIE:
INOJIIUITHUKHA, YCTPOMCTBO BOJOINPOBOJA, THUIPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoOMETp), HCIOJIb3Ys
3HaHHUS O CBOMCTBax (PM3MUECKUX SBJICHUN U HEOOXOAMMBIE (pU3HUecKue
3aKOHBI U 3aKOHOMEPHOCTH;

e INPUBOAWTH TpUMEPHl (HAXOIUTh HHPOpPMALMIO O  MPHUMEPax)
NPaKTUYECKOTO HCIOIb30BaHUs (PU3NYECKUX 3HAHUNW B TMOBCEAHEBHOU
AKU3HM JIJ1s1 o0ecrieueHusi 0€30MacHOCTH MpU OOpaleHrud ¢ NpudopamMu U



K

TEXHUYECKUMU YCTPOMCTBAMHU, COXPAHEHUS 30POBbsI M COOMIOACHUS
HOPM 3KOJIOTUYECKOT0 MTOBEJEHUS B OKPYIKAIOIIEH cpeie;

OCYLIECTBJISITh OTOOpP HCTOYHMKOB HHpopMauuu B HWHTepHeTe B
COOTBETCTBMM C 3aJJaHHbIM IOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIINXCS 3HAHUA W MyTEM CPaBHEHHS PAa3IMYHBIX HCTOYHUKOB
BBIJICIISITh MH(DOPMAIIHIO, KOTOpast SIBISIETCSI IPOTHBOPEYUBON MITH MOXKET
OBITh HEIOCTOBEPHOM;

UCTIOJK30BaTh TPHU  BBIMIOJIHEHUH  y4eOHBIX 3aJaHWd  HAYYHO--
HNOMYJISIPHYIO  JUTEpaTypy (U3UUECKOT0 COJAEp)KaHUsA, CIPABOYHBIE
MaTepuanbl, pecypcsl cetd  VHTepHer, BiajeTb  NpuéMaMu
KOHCIIEKTHUPOBAaHUSI TEKCTa, MpeoOpa3oBaHUs HH(OpMALMU U3 OJHOM
3HAKOBOM CHCTEMBI B IPYTYIO0;

co37aBaTh COOCTBEHHbIE KPAaTKHME MUCbMEHHbBIE U YCTHBIE COOOUICHUS Ha
OCHOBE 2—3 HMCTOYHHMKOB MH(OpMALUU (PU3HUECKOrO COEpPKAHUSA, B TOM
yuciie MyOJuYHO JesiaTh KpaTKUe COOOIIEHHUS O pe3yJbTaTax MPOEKTOB
WIM y4eOHBIX HCCIIEIOBAaHUN, MpPU H3TOM TPAMOTHO HCIOJIb30BATh
W3yYeHHBI TOHSATUUHBIA ammapar Kypca (U3UKHA, COMPOBOXKIATH
BBICTYIIJICHUE TIPE3CHTAIUEH;

IIPU BBIIOJIHEHUM Y4YEOHBIX NMPOEKTOB M HCCIEIOBAHUM pacrpeiensTh
00s13aHHOCTH B TPYIIIE B COOTBETCTBUU C IOCTABIICHHBIMHU 3aJadamH,
CIeIUTh 3a BBIMIOJIHEHHEM IUTaHa JCHCTBUM, aJE€KBATHO OIIEHUBATh
COOCTBEHHBI  BKJaJ B  JCSATENBHOCTb  TPYMIbL, BBICTPAUBATH
KOMMYHHUKAaTUBHOE B3aUMOJICCTBUE, YUUTHIBAsI MHEHUE OKPYXKAIOIIUX.
KOHIy oOydyeHus B 8 KJjacce IpeaMeTHBIE pe3ysbTaThl Ha 0a30BOM

YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

VICIIOJIb30BATh MTOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKECHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEUIECTBA, KPUCTAILUINYECKUE
u amop(dHBIE Tena, HACHIIICHHBIM W HEHACHIIEHHBIM Map, BIAXHOCTH
BO3/yXa, TEMIEpaTypa, BHYTPEHHsS DJHEPIUs, TEIUIOBOM JBUTATEllb,
JJIEMEHTApPHBIM  JJIEKTPUYECKUM  3apsifl,  DJIEKTPUYECKOE  IIOJIE,
IIPOBOAHUKNA W  AUDJIEKTPUKH, TIOCTOSSHHBIM DJIEKTPUYECKUM TOK,
MAarHuTHOE ITOJIE;

pa3nuyaTth ABJICHUS (TEIJIOBOE pacHIMpEeHHE M C)KaTHe, Terionepenaya,
TEIUIOBOE PaBHOBECHUE, CMAUYNBAHUE, KAMIUIAPHBIC SIBJICHUS, UCIIAPCHUE,
KOHJICHCAIIUS, TUJIaBJI€HUE, KpUCTauIM3alus (OTBEp/ieBaHUE), KHUIIEHUE,
TeIUIonepeada (TerIoNnpOBOAHOCTD, KOHBEKLHS, U3IIy4YEHUE),
3JIEKTpU3aLus TEJ, B3AUMOJACUCTBUE 3apSA0B, JEUCTBUS AIEKTPUUECKOTrO
TOKAa, KOpPOTKO€ 3aMbIKaHWE, B3aWMOJICICTBHE MArHUTOB, JEHCTBUE
MAarHUTHOTO TMOJII HAa IMPOBOJHHK C TOKOM, OJIEKTPOMArHWTHas



WHJIYKIIMS) TI0 ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PUBHUECKOE SIBJICHUE;

pacrio3HaBaTh TMPOSIBICHHWE UW3YUYEHHBIX (U3UYECKUX SBICHUM B
OKpY)KalolIeM MHUpE, B TOM 4ucie (PU3NUECKUE SIBJICHUS B MNPUPOJE:
MOBEPXHOCTHOE HATSKEHUE M KaNWUISIPHBIE SBICHUS B TMPHUPOJE,
KpUCTaUIbl B mpupojae, uznydeHue ColiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHHE€ pOChl, TyMmaHa, WHEs, CHera,
JJIEKTPUYECKUE SBJICHUS B arMocepe, DIEKTPUUYECTBO  KUBBIX
OpraHu3MOB, MAarHuUTHOE TMoJjie 3eMJIM, Jpeid MOoJCOB, POJIb
MAarHMUTHOTO TOJISL JUIsl )KU3HU Ha 3emiie, MOJSIPHOE CHUSIHUE, NIPU ITOM
NepPeBOAUTh  MPAKTUYECKYH  3aJady B yuyeOHYI,  BBIIACISTH
CYIIIECTBEHHbIE CBOMCTBA (TIpU3HAKHN) (PU3UUYECKUX SIBIICHUN;

OMUCHIBATh U3YYCHHBIC CBOMCTBA TE U (PU3MUECKUE SBICHUS, UCTIOIb3YS
dbu3ndecKre BETMYUHBI (TeMIepaTypa, BHYTPEHHSISI YHEPTHS, KOJTUIECTBO
TEIUIOTHI, YJEJIbHAas TEIUIOEMKOCTh BEIIECTBA, YJIENbHAs TEIUIoTa
IJIaBJICHUSA, YJeidbHas TEIIoTa MapooOpa3oBaHMs, yACIbHAs TEIIoTa
CropaHusi TOIUIMBA, KOY(PGUIIMEHT TOJIE3HOTO JEWUCTBHUS TEIJIOBOM
MAaIlIMHBI, OTHOCUTEIbHASI BJIAXXHOCTh BO3JyXa, AJIEKTPUYECKHUI 3apsij,
cuja TOKa, AJIEKTPUUYECKOE HAIPSKEHHE, CONPOTUBIIEHUE MPOBOJHHUKA,
ylIeTbHOE  CONMpOTHBJICHHE  BellecTBa, paboTta W MOIIHOCTH
AIEKTPUYECKOTO0 TOKa), TMpU ONUCAHWUU TMPaBWIBHO TPAKTOBATH
(buU3MYECKHUI CMBICI UCIOJb3yEeMbIX BETUYUH, 0003HAYCHHS U €IMHUIIBI
(¢u3MUecKUX BEJIWYUH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
¢u3MUeCKyl0 BEIUYUHY C JPYTMMU BEIWYMHAMH, CTPOUTH Tpaduku
M3YYECHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEITHUUH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3MYECKUE SIBICHHUS U TIPOIECCHI,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO--KUHETUYECKOU TEOPUH
CTPOCHHMS BEILIECTBA, MIPUHIUI CYNEPIO3ULUN NOJeH (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3aKkoH OMa Jj1sl ydyacTKa 1eMu, 3aKOH
Jlxoyns—JleHua, 3aKOH COXpAaHEHHs DJHEpPruy, IpPH 3TOM JaBaTh
CJIOBECHYIO (hOPMYTUPOBKY 3aKOHA M 3alKCHhIBATh €r0 MaTEMaTUYECKOE
BBIPAXKCHHUE;

OOBSACHATHh (YU3MYECKUE MPOIECChI U CBOWMCTBA T, B TOM YHCIC U B
KOHTEKCTE  CUTyalUd  TNPAKTHUKO-OPUEHTHUPOBAHHOIO  XapaKTepa:
BBISIBJISITH TPUYUHHO-CIIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE n3 1—2
JIOTUYECKHUX IIIaroB C OMOpoi Ha 1-2 M3y4eHHBIX CBOWCTBA (PU3MUECKUX
SIBJIICHU, (PU3NIECKUX 3aKOHOB WIIH 3aKOHOMEPHOCTEH;

pemiate pacy€THbIC 3aaayud B 2—3 JIEHUCTBUS, HCIOJIb3ys 3aKOHBI W
dbopmynbl, cBs3bIBarolMe (U3NYECKUE BEJIUYMHBI: HAa OCHOBE aHaIu3a



YCIIOBHS 3aJlauyd 3alMChIBaTh KPAaTKOE YCJIOBHUE, BBISBIATH HENOCTATOK
JAHHBIX [UIsl pEUIeHUs] 3a/Jayd, BbIOMpPAaTh 3aKOHBI U (POPMYIIbI,
HEOOXoIUMbIE ISl €€ pEIIeHHs, MPOBOAMTH PacUYEThl U CpPAaBHHUBATh
MOJIY4YeHHOE 3HaUYE€HHUE (PU3NYECKON BETUUYHMHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOKHO PpEUIUTh MNpPU MOMOIIU
(u3MUECKUX METO/IOB, MCIIOJIb3Ys ONUCAHUE HCCIEIO0BAHUS, BBIICISTH
IPOBEPSIEMOE  TNPEIINOIOKEHUE, OLEHUBATh NPABUIBHOCTH MOPSAKA
IIPOBEAECHUS UCCIIEIOBAHMS, 1€JIaTh BHIBOJIBL;

OPOBOAUTH OMNBITHl 1O HAOMIONEHUIO (U3HYECKUX SBICHUNA WU
¢uznueckux CBOMCTB Ted (KamWUISpHbIE SIBICHHS, 3aBUCUMOCTD
JaBJIEHUS BO3JAyXa OT ero o0b&ma, TeMIepaTypbl, CKOPOCTH Ipoliecca
OCTBIBAHUSI M HArpeBaHMs MpPU M3JIYYCHUM OT LBETA H3IYYarolIeH
(moryomiaronie) MOBEPXHOCTH, CKOPOCTh HCHAPEHUsT BOJBI  OT
TEMIIEPATYPhI )KUAKOCTU U IUIOLIAAN €€ MOBEPXHOCTH, IEKTPU3ALMS TEIl
U B3aUMOJICHCTBUE  DJEKTPUUYECKUX  3apsAl0B, B3aMMOJICHCTBUE
NOCTOSIHHBIX MarHuTOB, BU3yaJIM3allMsi MAarHUTHBIX MOJIEW MOCTOSHHBIX
MarHuTOB, AEHCTBUSI MAarHUTHOIO MOJISl HA MPOBOJHUK C TOKOM, CBOKCTBA
AJIIEKTPOMArHuTa, CBOMCTBA JJIEKTPOABUTATEN IOCTOSIHHOTO TOKA):
(GopMyIupOBaTH NPOBEPSIEMbBIE MTPEATIONIOKEHUS, COOUPATh YCTAHOBKY U3
OpPEUIOKEHHOTO ~ 000pyAOBaHUs,  ONMCHIBaTh  XOA  ONbITa U
(opMyIupOBaTH BBIBOJBL;

BBINIOJHATE  IPSIMbIE  WU3MEPEHHUsS  TEMIIEpaTypbl, OTHOCHUTEIBHOM
BJIQKHOCTU BO3[yXa, CHJIBl TOKAa, HAIpPSDKEHUS C MCIOJIb30BAaHHEM
aHaJIOTOBBIX MPUOOPOB M JAaTYMKOB (PU3MYECKUX BEIUYMH, CPABHUBATH
pe3yIbTaThl U3MEPEHUH C yIETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH;
IPOBOJIUTh UCCIIEJIOBAHUE 3aBHCUMOCTH OJHOW (DU3MUECKON BEIUYMHBI
OT JpYyroil ¢ HCIONb30BAaHUEM MPSAMBIX H3MEPEHUN (3aBUCUMOCTH
CONIPOTUBIICHUS IPOBOAHUKA OT €r0 JUIMHBI, IUIOIIAAN IIONEPEYHOIO
CEYCHUS U YACIBHOIO CONPOTHUBIICHUS BEIIECTBA IIPOBOJHMKA, CHIIBI
TOKa, MAYLIEro 4Yepe3 IPOBOJHHUK, OT HANPSLKCHUS Ha IIPOBOJHMKE,
UCCIIEOBAaHNE TIIOCIEAO0BATEIBHOIO M IMAapAJUICIBHOIO COECIWHEHUH
IPOBOJIHUKOB): IJIAHUPOBATh HCCIEAOBAaHUE, COOMpaTh YCTAaHOBKY H
BBITIOJIHATh U3MEPEHHMs, Cleqys MPEeNIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynabTaThl MOJYyYEHHOW 3aBHCHMOCTH B BHAE Ta0nuil U TpaduKoB,
JieaTh BBIBOBI 110 PE3ybTaTaM MCCIIEI0BaHU;

IPOBOJIUTh KOCBEHHBIE M3MEpeHUs (U3NYECKUX BeIUYMH (yAelbHas
TEIUIOEMKOCTh  BELIECTBA, COIPOTHUBICEHHE NPOBOAHUKA, paboTa u
MOIIIHOCTb 3JEKTPUYECKOT0 TOKA): IUIAHUPOBATh M3MEPEHHUs, COOMpaTh



AKCIIEPUMEHTATBHYIO YCTAHOBKY, CIEAYS MPEII0KECHHON HHCTPYKIINH, U
BBIUHCIISITH 3HAUCHHUE BEIMYNHBI,

coOnoaTh MpaBuUja TEXHUKA O€30MaCHOCTM Ipu  pabore C
1a60paTOPHBIM 000PYIOBAHUEM;

XapaKTepU30BaTh TPUHIMIBI JCHCTBUS HW3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX OMHUCaHUs (B TOM 4YHCIE:
CHUCTeMa OTOIUICHHUS IOMOB, TUTPOMETp, MapoBasi TypOMHA, aMIepMeTp,
BOJIbTMETP, CUETUMK DIIEKTPUUECKOW DHEPTUH, DIEKTPOOCBETUTEIHHBIC
npuOopHI, HarpeBaTEIbHbIE AIIEKTPOIPUOOPHI (mpumepsl),
AIIEKTPUYECKUE TIPEOXPAHUTENH, DSJICKTPOMArHHUT, JJIEKTPOJIBHUTATEINb
MOCTOSTHHOTO TOKa), WCIONb3ysl 3HAaHUS O CBOWCTBAX (PU3NYECKUX
SIBIICHUI 1 He0OXoIuMBbIe (pU3HUecKre 3aKOHOMEPHOCTH;

pacmo3HaBaTh TPOCTHIE TEXHUYECKHE YCTPOWCTBA W H3MEPUTEIbHEIC
npuOOpel 1O CXeMaM HM CXCMaTHYHBIM PHUCYHKaM (JKHUJIKOCTHBIH
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, ABUTATEIH BHYTPEHHETO
CTOpaHUs, DJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBI AJIEKTPUUCCKUX
IIeTIeH C TIOCTIeIOBATEIIBFHBIM U MApaJUICTbHBIM COSTUHECHHEM dJIEMEHTOB,
paznmyasi yCJIOBHBIE 0003HAYCHHUS PIIEMEHTOB JIEKTPUUSCKUX IIETICH;
OPUBOIUTH  TPUMEPHl  (HAXOAWTH HMHPOPMALMIO O TMpPUMEpax)
IPAKTUYECKOTO HMCIOJIb30BaHUSI (DU3MYECKUX 3HAHWUN B TMOBCEIHEBHOM
KU3HM 7151 oOecrieueHus: 0€30MacHOCTH MPU OOpaIlieHuy ¢ MpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXpAaHEHHUS 3IO0POBBbS U COOIIOJEHUS
HOPM SKOJIOTHYECKOTO TTOBEICHHS B OKPYIKaIOIIEH Cpejie;

OCYIIECTBIIATh TMOWUCK HWH(pOpManuu (PU3NUECKOTO COASpKaHUS B
NuTepHere, Ha OCHOBE HMEIONIUXCS 3HAHUW W TYTEM CpPaBHEHHS
JIOTIOJTHUTENbHBIX ~ MCTOYHUKOB  BBIACHATH HWHGOPMAIMIO, KOTOpas
SBIISIETCS POTUBOPEYMBOMN WIIM MOXKET OBITh HEJJOCTOBEPHO;
UCIIONIb30BaTh ~ TNPU  BBIMOJHEHUW  YYEOHBIX  3aJaHUN  HAYYHO-
-IOMYJIAPHYIO JINTEPATypy (PU3NUYECKOTO COAEpX aHUsS, CIPaBOYHBIC
MaTepuanbl, pecypchl  ceth  VHTepHeT, BiajeTh  OpuéMamu
KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHUs WHOOpPMAIUU U3 OJHON
3HAKOBOU CUCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIE W KpaTKHE YCTHBIE COOOIICHMS,
0000mas wHGOPMAIUI0 W3 HECKOJIbKMX HWCTOYHUKOB (PU3HUECKOTO
colepKaHus, B TOM 4YHCIE MyOJUYHO TMPEACTABIATh PE3yIbTaThI
IPOEKTHOW WJIM MCCIICIOBATEIBCKON NEITETbHOCTH, IPU STOM TPAMOTHO
UCTIONIb30BaTh M3YYCHHBIA TOHATUWHBIA ammapar Kypca (QU3WKH,
COMPOBOK/IATh BBHICTYIUICHHUE MTPE3CHTAIINCH;



K

IpPU BBINOJHEHUU YYEOHBIX MPOEKTOB M MCCIEIOBAaHUN (PU3NUECKUX
MIPOLIECCOB pacHpelesiTh OO0S3aHHOCTH B TPyNIE B COOTBETCTBUHU C
ITOCTaBJICHHBIMM 3aJ1a4aMH, CJIIEJAUTH 33 BBIIIOJIHEHUEM IUIAHA IEVUCTBUU U
KOPPEKTUPOBATh €ro, aJEKBAaTHO OLICHMBaTh COOCTBEHHBIH BKJIaa B
NEeSATENbHOCTD IpyNIIBL, BBICTPAuBAaTh KOMMYHHKAaTUBHOE
B3aMMO/JICHCTBHE, MPOSIBIISISI TOTOBHOCTH pa3peliaTh KOHQIUKTHI.

KOHIly 00y4yeHuss B 9 KJjacce NpeIMETHbIE pe3ysibTaTbl Ha 0a30BOM

YPOBHE JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMUXCS YMEHUM:

UCIIONIB30BATh MOHATHSA: CHCTEMAa OTCYETa, MAaTepUalibHas TOYKa,
TPaeKTOPHs, OTHOCUTEILHOCTh MEXaHUYECKOTO JBUKEHUS, Jehopmarus
(ynpyrasi, muiacTuyeckas), TpEeHHUEe, LEHTPOCTPEMUTENIbHOE YCKOpPEHHE,
HEBECOMOCTb U MEPErpy3KH, LIEHTP TAKECTH, aOCOJIIOTHO TBEPAOE TEIO,
LEHTP TAXKECTU TBEPJOTO Teja, pABHOBECHE, MEXaHUYECKHUE KOJIeOaHUs U
BOJIHBI, 3BYK, MH(GPa3ByK M YIbTPa3BYK, 3JEKTPOMAarHWTHBIC BOJIHBI,
IIKaja  JJEeKTPOMarHWTHBIX  BOJH,  CBET,  OJHM30PYKOCTh U
JaNbHO30PKOCTh, CIIEKTPhI UCIYCKAHUSI U TMOTJIONICHUs, anb(a-, OeTta- u
raMma-u3JIydyeHHUs, U30TOMbI, si/IepHAasi SHEPreTHKA;

pasznuyarh ABJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIUHEHHOE
JIBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEWHOE ABM)XEHHE, CBOOOJHOE
I1aJICHUE TeJI, PABHOMEPHOE JIBUKECHUE 110 OKPYKHOCTH, B3aUMOJICUCTBHUE
TEJ, PEAKTUBHOE JBMKEHUE, KoJieOaTeIbHOE ABMKEHHE (3aTyXarollue U
BBIHYXKJICHHBIE KOJIeOaHus1), pe30HAHC, BOJIHOBOE JABMKEHHUE, OTPAKEHHE
3ByKa, IPSMOJIMHENHOE PACIPOCTPAHEHUE, OTPAKEHUE U IPEIIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHHE CBETA, Pa3joKeHHUe Oeoro ceeTa
B CIIEKTP M CIIOKEHHE CHEKTPAJIBHBIX LIBETOB, JUCIIEPCUS CBETA,
€CTECTBCHHAsl PaJUOAKTUBHOCTh, BOSHUKHOBEHHUE JIMHEWYATOrO CIEKTPA
U3JIy4eHHUs]) IO ONUCAHMI0 MX XapaKTepHBIX CBOICTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOUIUX TaHHOE (PU3UIECKOE SIBICHHE;
pacmo3HaBaTh TMPOSIBICHWE WM3YYCHHBIX (DU3UYECKUX SBICHUUA B
OKpyXaromeM Mupe (B TOM uucie (U3HYECKHe SBICHUS B TPUPOJIE:
OPWINBBL W OTJIMBBI, JABWXKEHHE [UIaHeT COJNHEYHON CHCTEMBbI,
PEAaKTUBHOE JBMKCHHE JKUBBIX OpPraHU3MOB, BOCIPHUSATHE 3BYKOB
KABOTHBIMU, 3€MJIETPSICEHHE, CEICMUYECKUE BOJIHBI, IIyHAMU, 3XO0, IBETA
TEJN, ONTHYECKHWE SBICHHUS B MPHUPOJIE, OHOJIOTHYECKOE JACHCTBHE
BUJIUMOTO,  yJIbTPA(UOIETOBOTO U  PEHTTEHOBCKOTO  HM3IIyYEHUH,
€CTECTBECHHBIN PaIlOaKTUBHBIN don, KOCMUYECKHUE JIy4H,
PaJIHOAKTUBHOE  W3JIyYCHUE  MPUPOAHBIX  MHUHEPAIOB,  JCHUCTBUE
PaIMOAKTUBHBIX M3JyYCHUN Ha OpraHuM3M 4YeJIOBEeKa), MIpU ITOM



MEePEeBOJUTh  MPAKTUYECKYI0  3a7adyy B  y4eOHYI0,  BBIICIATH
CYILIECTBEHHbIE CBOMCTBA (TIPpU3HAKHU) (PU3UUYECKUX SIBICHUN;

OMUCHIBATh U3YYCHHBIC CBOMCTBA Te U (PU3MUECKHUE SBICHUS, UCTIOIb3YS
dbu3nUecKkue BEIWYUHBI (CpPEeIHssE U MTHOBEHHAs CKOPOCTh Tella MpH
HEPaBHOMEPHOM JIBUKEHUHU, YCKOPEHHE, MEpPEMEIICHHE, MyTh, YIIIOBas
CKOpOCTb, CHJIa TPEHHUs, CHJIa YIPYrOCTH, CUJa TAXKECTH, YCKOPEHHE
CBOOOJHOrO TMaJieHHs, BEC Tella, HUMIYJIbC Tela, HMIYJIbC CHIIbI,
MexaHuueckass paboTa W MOIIHOCTh, MOTECHI[MAJIbHAS SHEPrusl Tela,
MOJHATOTO HaJl TOBEPXHOCTHIO 3€MJIH, MOTCHIIMATIbHAS YHEPTHS CXKATON
NPY>KUHBI, KWHETHYECKass OJHEPrus, IOJHAs MeXaHWYecKas DSHeprus,
NepUoJ ¥ 4acToTa KojeOaHuM, JyIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTesb MPEJIOMJICHUS CPE/Ibl), TPU OMHCAHUU
NPaBUJIBHO TPAKTOBAaTh (PU3UUECKUN CMBICT HCIOJIB3YEMbIX BEIUYHH,
0003Ha4YeHUSI W €IUHUIIBI (PU3NYECKUX BEJIMYUH, HAXOAUTH (OPMYIIHI,
CBSI3BIBAIOIIME JIAHHYIO (DU3UYECKYIO BEIMYUHY C APYTHUMHU BEIMYMHAMU,
CTPOUTH Tpad¥Ky U3yUYCHHBIX 3aBUCUMOCTEH (PU3UIECKUX BEIIUYUUH;
XapaKTepU30BaTh CBOMCTBA TeJ, (U3UYECKHUE SIBICHUS W TIPOLECCHI,
UCIIONIB3YSl 3aKOH COXPAHCHUsS SHEPIUH, 3aKOH BCEMHUPHOTO TATOTCHHUS,
NPUHIIMIT CYNEPIO3UIMN CUJ, TMPUHIUN OTHOCUTENbHOCTH [ 'amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXPAHEHHS] MMITYJIbCa, 3aKOHBI OTPAXKEHUS U
NPEIOMJICHHSI CBETa, 3aKOHBI COXpPAaHEHUs 3apsAIOBOTO M MacCOBOTO
Yyucel TMpU SAEPHBIX peakuusX, TIpd OSTOM JaBaTh CJIOBECHYIO
(bOopMyIHPOBKY 3aKOHA U 3aITUCHIBATH €I0 MATEMATUYECKOE BHIPAKEHUE;
OOBSACHATHh (HPU3MYECKUE TMPOIECChl U CBOWMCTBA TEJI, B TOM YHCIEC U B
KOHTEKCTE€  CHUTyalluli  MPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO--CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 2—3
JIOTUYECKHUX IIIaroB C OMOPOM Ha 2—3 M3y4YEHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (PU3UIECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemath pacy€THbIC 3a7aud (OMHUparOIIMecss Ha cuctemy w3 2-3
YPaBHEHHI ), HCTIOIB3YS 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (HU3UICCKUE
BEJIMYMHBI: HA OCHOBE aHaliM3a YCJIOBHS 3aJlauyd 3alUChIBaTh KpPAaTKOE
yCIIOBUE, BBISBIISATH HEAOCTAIOIINE WU M30BITOYHBIC JAHHBIC, BHIOUPATH
3aKOHBI U (OPMYIIBI, HEOOXOAUMBIC JIJISl PEIICHWS], TPOBOIUTH PACUETHI U
OIICHWBATh PEATUCTUYHOCTHh IOJYYEHHOTO 3Ha4YeHUs (HU3NIECKOMN
BEJIMYUHBI;

pacro3HaBaTh NPOOJEMBI, KOTOPbIE MOXHO PEIIUTh MpPU MOMOIIH
¢u3HUeCKrX METOJIOB, UCIOJB3Yys OMHCAHWE WCCIIECIOBAHWSA, BBIICIATH
MpOBEPSIEMOE MPENNOJI0KEHUE, OLEHUBATh MPABUIBHOCTD MOPSAKA



MPOBEICHUS MCCIEJOBaHUS, JENaTb BbIBOJAbI, HWHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOCHHUI U ONIBITOB;

MPOBOJUTH OMNBITHI 1O HAOMIOACHUIO (U3UYECKUX SBICHUNA WU
(u3nUecKrX CBOMCTB TeN (M3y4eHHE BTOpPOro 3akoHa HbroToHa, 3akoHa
COXpAHEHHUS] PHEPruH, 3aBUCHUMOCTb IMEpPHOJa KOJEOAHUI MpYKMHHOTO
MasiTHUKAa OT MAaccChl Ipy3a U *KECTKOCTH NPYKUHBI U HE3aBUCUMOCThH OT
aMIUTUTYABl MaJIbIX KOJICOAHWH, NPSIMOJIMHEHHOE pacnpoCTpaHEHUE
CBETa, pas3jokeHue Oenoro cBeTa B CIEKTp, H3yYEHHE CBOWCTB
U300pa’keHusl B TJIOCKOM 3€pKajie U CBOWCTB M300paKeHUsl MpeaMeTa B
coOuparoliel JinH3e, HaOII0AeHUE CIUIONIHBIX U JIMHEHYaThIX CHEKTPOB
U3JTyYEHHUs): CaMOCTOSITEIbHO COOMpaTh YCTAHOBKY M3 HM30BITOYHOIO
Habopa 0O0OpyJOBaHMS, OMKCHIBATH XOJ OIbITA U €ro pe3yJbTaThl,
(bopMynHpoOBaTh BHIBOABL

IPOBOAUTH NMPU HEOOXOJIMMOCTH CEPHUIO MPSMBIX U3MEPEHUH, ONpeaess
CpelHee 3HauYeHHEe H3MepseMON Belu4YuHbl ((POKYyCHOE paccTOsHUE
coOuparomelt JUH3bI), OOOCHOBBIBATH BBIOOP cHocoba H3MEpEeHHUs
(u3MepuTenbHOrO NMpudopa);

IPOBOAUTH HCCJEJIOBAHHE 3aBUCHUMOCTEH (U3MUECKUX BEIMYUH C
UCIIOJIb30BAaHUEM TPSIMBIX HW3MEPEHHUM (3aBUCUMOCTH MYyTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JBIKEHUU O€3 HauaJbHOW CKOPOCTH, Mepuoia
Kosie0aHUl MaTeMaTUYECKOTO MAasTHHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpaK€HUs CBETa OT yIjia MaJeHUs M yria MpejoMJIeHUs OT yria
najieHus): TUTAaHUPOBATh HCCJEAOBAHHME, CAMOCTOSITEIBHO COOMPATH
YCTaHOBKY, (DUKCHUPOBaTh pe3yJabTaThl IMOJYYCHHOW 3aBUCHMOCTH
bu3UYeCKUX BEJIWYMH B BUAC TaOJHIl W rpadUKOB, JCIATh BBIBOJBI IO
pe3ynbTaTaM HCCIICIOBAHUS;

IPOBOAUTH KOCBEHHBIE H3MEpEHUs (HU3UYECKUX BEJIMYMH (CPEIHSS
CKOpPOCTb M YCKOPEHHE Tella MpU PaBHOYCKOPEHHOM JBH)XCHHH,
YCKOpEHHE CBOOOIHOTO MaJeHus, KECTKOCTh MPYKUHBI, KOIPHUIIUECHT
TPEHHSI CKOJBKCHHUS, MEXaHWYecKas padoTa W MOIIHOCTb, YacTOTa U
nepuoj; KoJieOaHWH MaTEeMaTHYECKOTO U MPYKMHHOTO MAasSTHHUKOB,
ONTHYECKAas CWJIa COOMpAaoImel JUH3BI, pPaJUOAKTUBHBIN  (OH):
IJIaHUPOBATh M3MEPEHHUs, COOUpPATh IKCIEPUMEHTAIbHYI0 YCTAHOBKY H
BBITIONHSTH U3MEPEHUS, CISAYS MPEII0KEHHON NHCTPYKITUHU, BEIYUCIIATH
3HAUCHWE BEIMYMHBI WM aHAJIM3UPOBATH IMOJYYCHHBIE PE3YyJIbTaThl C
y4E€TOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHNU;

coOmoaTh TpaBuUja TEXHUKH O€30mMacHOCTH Tmpu  pabore ¢
1a00paTOpHBIM 000PY/I0BAHUEM;



e pa3nuYaThb OCHOBHBIE MPU3HAKU M3YYECHHBIX (PUINYECKUX MOJEIEH:
MaTepualibHas TOYKa, aOCONIOTHO TBEPAOE TEIO, TOYEHYHBIH MCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJENb aTOMa, HYKJIOHHAs
MOJIEb aTOMHOTO S1pa;

e XapaKTepuU30BaTh MPUHLMIBI JCHUCTBUS U3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha MX OmucaHus (B TOM 4YHCIE:
CIIUAOMETpP, NAaTYMKHU IIOJOKEHUS, PACCTOSIHUS W YCKOPEHMS, PAaKETa,
9XOJIOT, OYKH, TMEpPUCKON, ¢oToamnmnapar, ONTUYECKUE CBETOBOJBI,
CHEKTPOCKOM, J03UMETp, Kamepa BuibcoHa), HCHONB3Yys 3HAHUA O
CBOMCTBaxX (uU3MYECKUX SBICHUH U HEoOXoaumble (PU3HUECKHUE
3aKOHOMEPHOCTH;

e HCHOJIb30BaTh CXEMBI U CXEMATUYHbIE PUCYHKH U3YyUYEHHBIX TEXHUUECKUX
YCTPOMCTB, W3MEPUTETBHBIX MPUOOPOB U TEXHOJIOTMYECKUX MPOLECCOB
OpU pelIeHUH y4eOHO--NPAaKTHUYECKUX 3a/ad, ONTHYECKHE CXEMBbI IS
MOCTPOCHHS N300pa)KEHUH B IJIOCKOM 3€pKajie U COOMparoIeH JINH3E;

e TMPUBOAUTH TMpuUMepbl (HAXOauTh HMHPOPMALMIO O TIpUMEpPAX)
NPAKTUYECKOTO HMCIOJIb30BaHUSl (DU3UYECKUX 3HAHUN B TMOBCEIHEBHOM
KU3HU I o0ecriedeHus: 0€30MacHOCTH MPH 0OpalieHuu ¢ NpudopaMu u
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 3JI0pOBbSI M COOJIIOJIEHUS
HOPM 5KOJIOTHYECKOTO NIOBEJACHMS B OKPYKAIOILEH CpeeE;

e OCYIIECTBIATh NOUCK HH(pOpManMKU (PU3MUECKOTO COJEp)KaHUs B
WuTepHere, camMoCTOSTENbHO  (OpPMYyIUpYs  IOHCKOBBIA  3ampoc,
HaXOJUTh IYTH ONPEJENIECHUs TOCTOBEPHOCTH MOJIY4€HHON HH(pOpMaluu
Ha OCHOBE MMEIOIINXCS 3HAHUM U TOTIOJHUTEIBHBIX HICTOYHUKOB;

e UCHOJBb30BaTh NPHU  BHIIOJHEHUM y4E€OHBIX 3aJaHUM  HAY4YHO--
HOMYJIAPHYIO JIUTEpPaTypy (U3NYECKOTO COJEp)KaHUs, CIpaBOYHbIE
MaTepuaiabl, pecypcsl  cethu  VHTepHeT, BiaaeTb  NpUEMAMMU
KOHCIIEKTUPOBAHUS TEKCTa, NMpeoOpa3oBaHMsi HHMOpPMAIUM M3 OJHOM
3HAKOBOU CUCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE W YCTHBIE COOOILEHUS Ha OCHOBE
uHGOpPMAIIUU U3 HECKOJIBKUX UCTOYHUKOB (PU3NYECKOTO COJIEPKaHuUs, MMyOJInIHO
IIPEACTABIATh PE3YIbTAThl NPOSKTHOW WIIM HCCIEAOBATEIBCKONW ACATEIBHOCTH,
Ip¥ 3TOM TIPAMOTHO HCHOJIb30BaTh W3YYECHHBIM MOHATUMHBIA  amnmapar
U3y4aeMoro pasaena (U3MKH U CONPOBOXKIATh BBICTYIUICHHE MpE3CHTAIUeil ¢
Y4ETOM 0COOEHHOCTEM ayIATOPUHU CBEPCTHUKOB



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOILIEr0 MUpa.

®usuka — HayKa o npupone. ABieHust npupoabl. PU3NUECKUE SIBICHUS: MEXAHUUYECKUE, TETUIOBBIE, JJIEKTPUUECKHUE,
MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenuuuHbl. M3Mmepenune ¢uizndeckux BeauuyuH. dusnueckue mnpubopsl. [lorpenHocTs H3MEpeHUi.
MexayHapoiHasi CUCTEMA €IUHHUIL.

Kak ¢wusuka u Jpyrue ecTeCTBEHHBbIC HAyKH HW3y4alT NOpupoAy. EcTecTBeHHO-HaydHBI METOJ TIO3HAHUSA:
HaOJI0/IeHNEe, TTOCTAHOBKA HAYYHOTO BOIPOCA, BBIIBHKEHUE THIOTE3, DKCICPUMEHT IO MPOBEPKE THIOTE3, OOBICHECHUE
HaOroaeMoro siBiaeHus. Onucanue Pu3nuecKux sIBICHUN ¢ TOMOIIBbIO MOJICIICH.

Jemoncmpayuu.

1. MexaHHnuYecKue, TEIJIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®usnueckue MpubOpkI U MpoIeAypa NPSIMbIX U3MEPEHUN aHATIOTOBBIM U IU(PPOBBIM TPUOOPOM.

Jlabopamopnuie padbomot u onvimot.

Omnpenenenue 1EHbI IEICHUS IIKaJIbl U3MEPUTETHLHOTO MpUoopa.

N3mepenne pacCTOSTHUMN.

N3mepenune 06bEMa KUAKOCTH U TBEPOTO TEa.

Onpenenenue pa3MepoB MaJIbIX TEJL.

N3mepenune temnepaTypsl IpU NOMOLIY )KUAKOCTHOIO TEPMOMETPA U AATYMKA TEMIIEPATYPBI.

[IpoBeneHue uccae0BaHus MO MPOBEPKE TUITOTE3BI: JAJbHOCTh MOJNETA IAPUKA, MYIIEHHOTO TOPU30HTAIBHO, TEM
OombIie, yeM OOJIbIIe BBICOTA MTyCKa.

Paznen 2. IlepBoHavajibHbIe CBeACHHUSI 0 CTPOEHUH BelllecTBA.

CrtpoeHue BellecTBa: aTOMbI U MOJIEKYJIbI, UX pazMepbl. ONbITHL, I0KA3bIBAIOIINE JUCKPETHOE CTPOECHUE BEIIECTRA.

JIBrxkenne yactul] BemiectBa. CBsI3b CKOPOCTH JBH)KEHHUS YacTHIl C TEMIepaTypoill. BpoyHOBCKOE IBUIKEHHE,
muddysus. BzanmopeiicTBre 4acThIl BemecTBa: MPUTHKEHNE U OTTaTKHBaHUE.

o ukr w N



ArperaTHble COCTOSIHUS BEILIECTBA: CTPOCHUE Ta30B, KUJIKOCTEH W TBEPABIX (KpUCTAJIMYECKHUX) Tell. B3auMocCBA3b
MEXK]ly CBOMCTBAMH BEIIECTB B PA3HBIX arperaTHhIX COCTOSIHUSAX M MX aTOMHO-MOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUI BOJIBI.

Jemoncmpauuu.

1. HabGmionenne OpoyHOBCKOIO IBUKEHHUS.

2. Habmonenue nuddysuu.

3. HaGmronenue siBieHui, 0ObSICHSIOMIMXCS TPUTSHKEHUEM WM OTTATKUBAHUEM YaCTHII BEIIECTBA.

Jlabopamopnuie padomot u onvimot.

1. OreHKa TUaMeTpa aToMa METOJIOM PsJIOB (C UCIIOIb30BaHUEM (poTorpaduit).

2. OnbITHI 110 HAOTIOJEHUIO TETUIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 110 OOHAPYKEHUIO ACHCTBHS CUII MOJICKYJISIPHOTO TIPUTSIKEHUS.

Paznen 3. JIBu:keHHe U B3aUMO/IeiCTBHE TeJl.

Mexannueckoe ABUKEeHHE. PaBHOMEpHOE U HepaBHOMEpHOe JBWKEeHHE. CkopocTb. CpelnHsisi CKOPOCTh MpH
HEPaBHOMEPHOM JBUKEHUH. PacuéT myTH U BpEMEHH IBUKEHUS.

SIBneHne nHepUUU. 3aKOH HHEpUUH. B3auMoaelcTBre Ten Kak MpUYMHa U3MEHEHUSI CKOPOCTH JBHXKEHUS Tel. Macca
Kak Mepa uHepTHOCTH Tena. [lnoTHocTe BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJI B €IHMHHIIE 00BEMa
BEILECTBA.

Cuiia Kak XapakTepuCTHKa B3auMojencTBusa Ten. Cuia ynpyroctd W 3akoH ['yka. M3MepeHue cuiibl ¢ MOMOIIBIO
IUHaMoOMeTpa. SIBjaeHue TAroTeHuss W cuia TsokecTd. Cuna TsDKECTH Ha Apyrux miaHetax. Bec Ttema. HeBecomocCTs.
CnoxeHue cuil, HapaBJICHHBIX 10 OAHOU npsaAMoil. PaBHoaelicTByomas cuil. Cuna TpeHus. TpeHue CKOJbXKEHUs U TPEHHE
1okost. TpeHue B Ipupoie U TEXHUKE.

Jemoncmpayuu.

1. HaGmronenne MexaHUYECKOTO IBI)KEHUS TeTa.

2. M3MepeHne CKOpOCTH NPSMOJIMHENHOTO JBUKCHUS.

3. HaGmronenue siBeHUs HHEPIIUH.

4. HaOmonenne n3MeHeHHs] CKOPOCTH TIPH B3aUMOJICHCTBUH TEll.

5. CpaBHEHHME MACC ITO B3aUMOJIECTBHIO TEIL.



6.

CrnoxeHue cuJl, HallpaBJICHHBIX 10 OJJHOM MPSAMOM.

Jlabopamophuie padomot u onvimot.

1.

LA

OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JABMIKEHUS (ITapUKa B KUIKOCTH, MOJICIH JICKTPHICCKOTO aBTOMOOUIIS U
Tak jgaiee).

Omnpenenenue CpeTHEH CKOPOCTH CKOJIBKEHUS OpycKa WIIM IIapHuKa 10 HAKIIOHHOH TUIOCKOCTH.

Omnpenenenue IIOTHOCTH TBEPOTO TeIa.

OMnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh PaCTsHKEHUS (AehOopMaIiy) MPY>KUHBI OT TPHIIOKCHHOW CHITBI.
OneITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIBI TPEHHUS CKOJBXKEHHUS OT Beca Tella H  XapakTepa
COIPUKACAIOIINXCS TOBEPXHOCTEH.

Pasnen 4. JlaBineHue TBEPABIX TeJl, KUAKOCTell U ra3oB.

JaBnenne. CriocoObl yMEHBIIECHUS W yBEJIMUYEHHUs naBieHus. JlaBieHue rasza. 3aBUCHUMOCThH JIaBJICHHS Ta3a OT
00BEMa, Temmeparypsl. [lepenaya napneHus: TBEPABIMU TEIAMH, )KUJIKOCTIMU U razaMu. 3akoH [lackans. [TaeBMaTudeckue
MAaIIHbL. 3aBUCUMOCTh JaBICHHUS >XUIKOCTH OT riayOuHbl. ['mapoctatndeckuit mapagokc. CooOmiaroniuecss CoCybl.
['unpaBnuyeckue MeXaHU3MBI.

Atmocdepa 3emnn U atmocdepHoe napieHue. [IpuuuHBI CylecTBOBaHMS BO3AYHMIHON 000s04uky 3emun. OTmbIT
Toppuuermu. M3mepenue armocdepHoro napieHus. 3aBUCUMOCTb aTMOC(EPHOTO NIaBIIEHHUS OT BBICOTHI HAJ[ YPOBHEM
Mopsi. [Tpubops! 11 u3mepeHust aTMochepHOTO JaBJICHHUS.

JlelicTBHE XMIKOCTU U ra3a Ha MOrpyKEHHOE B HUX Tejo. BeITankuparomias (apXxumeaoBa) cuia. 3aKOH Apxumesa.
[ImaBanue ten. Bo3ayxoruiaBanue.

Jemoncmpayuu.

N o ok~ wDN e

3aBUCUMOCTD JIaBJICHUS T'a3a OT TEMIIEpaTypHI.

[lepenaua naBieHUs )KUJIKOCTHIO U TA30M.

Coobmaronyecst COCYIbl.

['mppaBanyueckuit mpecc.

[IposiBnenne nericTBrst aTMOC(HEPHOTO AABICHHMS.

3aBUCHMOCTH BBITAIKHUBAIOIIEH CHJIBI OT 00BhEMA MOTPYKEHHON YaCTH Tela M TUIOTHOCTH YKUJIKOCTH.
PaBeHCTBO BBITAIKMBAIOIIEH CUIIBI BECY BHITECHEHHOM KUJKOCTH.



8. YcClOBHE IUIaBaHUS TEN: IUIABAHWUE WIM MOTPYKEHHE TENl B 3aBUCMMOCTH OT COOTHOLICHMS IUIOTHOCTEH Tena W
KUJKOCTH.

Jlabopamopnuie padbomot u onvimot.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tela B BOJIe OT 00bEMa NOTPpyKEHHOU B JKUJIKOCTh YaCTH TeJa.

2. OmnpenesieHNE BBITAIKMBAKOLIEN CUJIbI, IEMCTBYIOLIEH HA TEIO, IOTPYKEHHOE B KUIAKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKHUBAIOLIEH CHIIBI, JENCTBYIOIIEHN Ha TEJIO B ) KUAKOCTH, OT MACChI TEJA.

4. OnpIThl, AEMOHCTPUPYIOIIUE 3aBUCHUMOCTh BBITAJKMBAIOIIEH CHJIIbI, JEHWCTBYIOIIEH HAa TEIO B KUAKOCTH, OT

00BbEMa MOTpyKEHHOM B HKUAKOCTh YACTU T€JIa U OT IUIOTHOCTH >KUJIKOCTH.

5. KoHcTpyHnpoBaHue apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKHU U ONpPENIeTIEHUE €€ rpy3010AbEMHOCTH.

Pa3nen S. PaGora 1 MOIIHOCTb. DHEPrusi.

Mexanundeckasi padota. MOIIHOCTb.

[IpocThie MeXaHU3MBI: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio paBHOBecusi pelyara. [IpumeHeHue mnpaBuia
paBHOBecHs priuara K 0J10ky. «3oisi0Toe npaBuiio» mexanuku. KIIJ[ npocteix mexanu3zmoB. [IpocTbie MeXaHU3MBI B OBITY U
TEXHUKE.

Mexannueckass sHeprus. KuHernueckas u moTeHuuanabHas sHeprus. [IpeBpamieHne OgHOTO BHJAa MEXaHUYECKOM
SHEPI'UH B APYroil. 3aKOH COXPAHEHHS JHEPTUHU B MEXaHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBHIX MEXAHU3MOB.

Jlabopamopnuie padbomut u onvimot.

1. Omnpenenenne pabOTHI CUIIBI TPEHUS TP PABHOMEPHOM JIBH)KEHHUH T€Jla 110 TOPU30HTAIBHON OBEPXHOCTH.

2. HccnenoBanue ycaoBH paBHOBECHUS pblyara.

3. N3mepenue KII/] HaKIOHHOM ITOCKOCTH.

4. W3ydeHune 3aKOHA COXpPAaHEHHS MEXAHUYECKON DHEPIUU.
8 KUIACC

Pasznen 6. TenioBbie ABJIEHUS.



OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO--KMHETUUYECKOW TEOPUHU CTPOEHHMS BellecTBa. Macca um pa3Mmepbl aTOMOB M
MOJIeKyJl. OTBIThI, TOATBEPKIAIOIIME OCHOBHBIE MOJ0KEHUSI MOJIEKYIAPHO-KUHETUYECKON TEOPUH.

Mogenu TBEPIOro, MKUIKOTO U Ta3000pa3HOro COCTOSHUM BemlecTBa. Kpucrtammuueckue u amopdHbie Tena.
OObsicHEHHE CBOWCTB ra3oB, >KMJIKOCTEH M TBEPIBIX TEJI HAa OCHOBE MOJIOKEHUN MOJEKYISIPHO--KUHETHYECKOU TEOpHH.
CmauuBaHue U KanWUISIpHBIE sIBIEHUA. TemI0oBOe pacClIMPEHUE U CKATHE.

Temneparypa. CBs3b TeMmIlepaTypbl CO CKOPOCTHIO TEIUIOBOTO JABUXKEHUS 4acTull. BHyTpeHHsst sHeprus. CriocoObl
U3MEHEHHUs BHYTPEHHEW JHEpruu: TeIuionepeniadya W coBepllieHue padoThl. Bujwl Temonepenayun: TEIIONPOBOIHOCTD,
KOHBEKIIUS, U3JTyYEHUE.

KonmnuecTtBo TeminoTel. YienbHash TEMIOEMKOCTH BeIleCTBA. TemIOOOMEH W TEIUIOBOE paBHOBECHE. Y paBHEHUE
TErJIoBOTO OanaHca. I[lnaBiaeHue W OTBEpACBAHHWE KPUCTALIWYECKUX BEIIECTB. YJeidbHAs TEIUIOTa TUIABJICHUS.
[TapooOpazoBanue u koHaeHcanus. Wcmapenwe. Kumenwe. VYnenbHas TemioTa mnapooOpa3oBaHus. 3aBHCUMOCTH
TEMIIEPATyPhl KUTICHUsI OT aTMOC(EPHOTO AaBJICHUS.

BinaxxnocTs Bo3ayxa.

DHeprus TomuBa. Y AeIbHas TEIUIOTa CTOPaHMUS.

[Tpunuumner pabotel TernoBeix napurareneit KIIJ[ TemmoBoro naBurarens. TemioBble HOBUTATEIM M 3alllUTa
OKpYKaroIIel Cpeibl.

3aKOH COXpaHEHUS U MPEBPALICHUS SHEPTUM B TEIUIOBBIX MPOIIECCaX.

Jemoncmpayuu.

Hab6mronenrne 6poyHOBCKOTO IBUKEHUS.

Ha6monenne nuddysun.

HabGmonenue siBjeHUN cMaYMBaHUS M KAWL PHBIX SBICHUH.

Ha6monenne TermioBoro pacmmupeHus Tel.

N3meneHne naBieHus ra3a Mpyu U3MEHEHHH 00bEéMa M HarpeBaHWUU WJTH OXJIAXKICHUU.
[IpaBuita u3MepeHust TeMIEpPaTypshl.

Bunpr Tenonepenayn.

OxJtaxkieHre Ipy COBEPILICHUH PaOOTHI.

HarpeBanue npu coBepiiieHMH pab0Thl BHEIITHUMH CHUJIAMH.

W P N ok WD R



10. CpaBHEHHE TEIUIOEMKOCTEN Pa3JINYHBIX BELIECTB.

11. HabGnronenue kuneHusl.

12. HaGnroieHrie mocTOSTHCTBA TeMIEpaTyphl IPU TUIABICHUHU.

13. Mojien1 TEIUIOBBIX ABUTATEIIEH.

Jlabopamopnuie padomut u onvimot.

OMnbITHI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.

OnbITHI 110 BBIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.

OMBITHI 1O HAOIOJICHHUIO TETIJIOBOTO PACHIUPEHUS Ta30B, JKUIKOCTEH 1 TBEPABIX TEI.

OrnpenieneHue JaBieHUs BO3yXa B OaJUTOHE IITTPUILA.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJICHUS BO3IyXa OT €ro 00bEMa 1 HArpeBaHUs WU OXJIAXKICHUSI.
[IpoBepka THIOTE3bl JUHEWHOW 3aBUCUMOCTU JJIMHBI CTOJOWKA >KUAKOCTH B TEPMOMETPUUYECKON TpPyOKe OT

S o

TEMIEPaTypHhl.
HaGnronenrie u3meHeHrs BHYTpEeHHEN SHEPTUH TeJa B pe3yJbTaTe TEIUIonepeaaun U padoThl BHEIIHUX CHUII.

8. HccnenoBanue siBJIeHUS TEIUIOOOMEHA MPU CMEITMBAHUU XOJIOJHON U TOPSTYEH BOJIBI.

9. OrmpeneneHre KOJIMYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJOW NpPHU TEIIOOOMEHE C HarpeThiM METaJUIMYeCKUM

~

HUJIUHIPOM.

10. OnpeneneHue yaeabHON TEMIOEMKOCTH BELIECTBA.

11. UccnenoBanue mpoliiecca UCIIapEHUs.

12. OnpenieIeHne OTHOCUTEIBHOM BIIAXKHOCTU BO3AYyXa.

13. OnpeneneHue yAenabHOM TEIUIOTHI IJIaBJICHUS JIbJIA.

Pa3zznen 7. JinekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauust Ten. JlBa poja 3ieKkTpuuecKkux 3apsaaoB. B3aumopeilicTBue 3apspkeHHbIX Ted. 3akoH Kynona
(3aBHCUMOCTb CUJIbI B3aUMOJAECHCTBHUS 3aPSKEHHBIX TEJ OT BEJIMUUHBI 3aPSII0B U PACCTOSIHUSL MEK]y TEJIaMHU ).

Onektpuueckoe nose. Hanpsk€HHOCTD 3nekTpuyeckoro nois. [IpuHuun cyneprno3uiuuy 3IeKTpUYecKuX moyie (Ha
Ka4eCTBEHHOM YPOBHE).

Hocutenu »snekTpuueckux 3apsiioB. DIEMEHTApHbIA snekTpuueckuid 3apsn. Crtpoenue artoma. [IpoBomHuku u
JOUBJIEKTPUKHU. 3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsia.



DIIEKTPUUYECKU TOK. YCJIOBHUS CYIIECTBOBAHUS AJIEKTPUUYECKOrO TOKA. VICTOUHMKHM MOCTOSIHHOrO TOKa. JlencTBud
AIEKTPUUYECKOTO TOKA (TEMI0BOE, XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B )KUIKOCTSAX U ra3ax.

OnekTpuueckasd 1enb. Cuna Toka. JNeKTpudeckoe HampsbkeHue. COonpoTHBIEHHE NPOBOAHUKA. Y IEITBHOE
CONpPOTHUBIICHUE BemiecTBa. 3akoH Owma s ydactka nenu. [locienoBaTenbHOE W TMapajieIbHOE COCIMHEHUE
MIPOBOJHUKOB.

Pabota u MoONIHOCTH »3JeKTpUueckoro Toka. 3akoH Jkoyns—JIeHma. DleKTpUYecKue IeNnu U TMOTPEOUTETU
ANIEKTpUYECKOM dHepruu B ObITy. KopoTkoe 3aMbIkaHUE.

[TocTosiHHBIE MarHuThl. B3auMo1eiicTBHE TOCTOSIHHBIX MarHuTOB. MaruuTHoe 1noje. MaruHuTHoe noJie 3eMiIu U €ro
3HAYEHUE JJ1s KU3HU Ha 3emie. OnbIT Ipcrena. MarHuTHOE MoJie 3JIEKTPUYECKOro Toka. [[puMeHeHrne 3J1eKTpOMariuToB
B T€XHHUKE. [[eiicTBUE MarHMTHOTO MOJIsl HA MPOBOJHUK C TOKOM. DJIEKTPOJIBUraTeNlb MOCTOSIHHOTO Toka. Vcnosib30BaHue
AJIEKTPOJIBUTATENIECH B TEXHUUECKUX YCTPONUCTBAX U HA TPAHCIIOPTE.

Onbitet ®apanes. fABneHue saekrpoMarHuTHOW WHAYKOUH. I[IpaBuno Jlenma. Dnextporeneparop. CrnocoOsl
MOJIYYEeHHUS DJIEKTPUUECKON SHEPrUH. DIEKTPOCTAHIIMUA Ha BO3OOHOBIISIEMBIX HCTOUHUKAX SHEPTUH.

Jemoncmpayuu.

DneKkTpu3anus Tell.
JIBa poja 3JIEKTPUYECKUX 3apsAJI0B U B3aUMOJICHCTBUE 3apsSKEHHBIX TEII.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIIA.
DneKTpocTaTuyecKast NHIYKIIHS.
3aKOH COXpaHEHHUS IEKTPUUECKHUX 3apsII0B.
[IpoBOAHUKH M TUSIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcTouHnky nNOCTOSSHHOTO TOKA.
JIecTBUA 3IIEKTPUUECKOTO TOKA.

. DNEKTPUYECKHUI TOK B KUJKOCTH.

. I'a30Bb11 pa3psn.

. I3mepenune cuibl TOKa aMIepMeETpOM.

LW X N o Uk WD R

I
w N = O

. I3Mepenne 35IeKTpuYecKOoro HarpsKeHUsT BOJIBTMETPOM.



14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

PeocraTr u MarasuH conpoTUBICHUM.

B3aumopenicTBue OCTOSIHHBIX MarHUTOB.

MopaennpoBaHue HEBO3MOKHOCTH Pa3AEIEHUS MTOIOCOB MATHATA.
MopaennpoBaHUE MarHUTHBIX MOJIEW MOCTOSHHBIX MarHUTOB.
OmneiT Opcrena.

MarsuTtHoOe 1ose Toka. DJIEeKTPOMArHHUT.

JleficTBrE MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
DNEeKTpOABUraTeb MOCTOSHHOIO TOKA.

HccnenoBanue sSBIEHUS 3JIEKTPOMATHUTHON MHAYKIUU.

Omnbrtel @apanes.

3aBUCHMOCTb HaNPABJIEHUS HHAYKIIMOHHOTO TOKA OT YCJIOBHI €r0 BO3HUKHOBEHHS.
DIEeKTpOoreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

o Uk w N

8.
9.

10.
11.
12.

OMBITHI O HAOJIOICHHUIO JIEKTPU3AIIMN TEJl MHIYKIHEH U TIPU COMPUKOCHOBEHHH.

UccnenoBanue neMCTBUS SJIEKTPUUECKOTO OIS HA MTPOBOJIHUKHY U TUAJIECKTPUKH.

Co6opka u mpoBepka pabOThI JIEKTPUIECKOH 11U MMOCTOSHHOTO TOKa.

N3mepenue u peryanpoBaHue CHIIBI TOKA.

N3mepenue u peryaupoBaHue HANPSHKCHUS.

HccnenoBanne 3aBUCHMOCTH CHIIBI TOKA, HAYIIETO Yepe3 PE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA M HAIIPSIKSHUS
Ha PE3UCTOPE.

OnpIThl, JAEMOHCTPUPYIONIHME 3aBUCUMOCTh JJICKTPUYECKOTO COMPOTUBICHUS IPOBOJHHUKA OT €ro JIJIUHBI,
IO U TIONEPEYHOr0 CEYEHUS U MaTepuala.

[IpoBepka npaBuiia CI0XKEHUS HAMPSHKEHUH TIPH MOCIIEI0BaTEIbHOM COCIMHEHUH ABYX PE3UCTOPOB.

IIpoBepka npasuia JJjis CHIIbI TOKA TP MapaljieIbHOM COCIUHEHUU PE3UCTOPOB.

Ornpenenenue padOThI ANEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3ucTop.

OrnpeneneHne MOIHOCTH AJIEKTPUYECKOT0 TOKA, BBIACIIEMOM Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYIIETO Yepe3 JaMIIOUKY, OT HalpsKEHHUsS Ha HEH.



13. Onpenenenne KII/ HarpeBarens.

14. UccnenoBanue MarHuTHOIO B3aUMOJECHUCTBUS ITIOCTOSSHHBIX MAarHUTOB.

15. I3yyeHne MarHuTHOTO MOJIsi HOCTOSIHHBIX MAarHUTOB MPH UX OOBEAMHEHUU U Pa3/ielICHUN.

16. MccnenoBanue QeUCTBUS JJIEKTPUUECKOIO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnBITHI, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CHJIbI B3AMMOJIEMCTBUS KAaTYIIKH C TOKOM M MarHuTa OT CHJIbI TOKa U
HaIIpaBJICHUs TOKA B KAaTYIILKE.

18. MI3yueHue nercTBUs MarHUTHOIO I10JIS HA IIPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padoThl JIEKTPOABUTATEIS.

20. M3mepenune KII/I anexTpoaBUraTenbHON yCTAaHOBKH.

21. OOBITBl TIO MCCIEAOBAHUIO SBJIECHUS DSJIEKTPOMAarHUTHOM WHIAYKLHMHU: HUCCIEAOBAHME W3MEHEHWI 3HAYCHUS U
HaIIPaBJICHUs UHAYKIIMOHHOI'O TOKA.

9 KUIIACC

Pa3gea 8. Mexanndyeckue siBJICHMS.

Mexannueckoe nBmxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENIBHOCTh MEXaHUYECKOTO JIBUKEHUS.
PaBHOMEpHOE mpsAMoOJIMHEHOE IBWKEHHE. HepaBHOMEpHOE mpsMOIUMHENWHOEe JBWKEeHHE. CpenHsis U MIHOBEHHas
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHUH.

Yckopenue. PaBHoyckopeHnHoe npsimoiinHeliHoe aBkeHne. CBoboHoe nmanenue. OnbiTol ["anumes.

PaBHOMEpHOE JIBIKEHHE 10 OKpYyKHOcTH. Ilepwmonm m yacrora oOpamieHus. JImHeliHas W yryioBas CKOPOCTH.
LleHTpOoCTpEMUTENBHOE YCKOPEHHUE.

ITepsriit 3akoH HeroTona. Broponi 3akon Hetotona. Tperuit 3akon Herotona. [Ipununn cynepno3uuuu cul.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHusi: cuia TPeHUs CKOJIbKEHHUSI, CUJIa TPEHUSI TIOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TSOKECTM U 3aKOH BCEMHUPHOTO TATOTEHHs. Y CKOpEHHE CBOOOMHOrO majeHus. JI[BUKEHHE IUIaHET BOKPYT
Connua. [lepBast kocMuueckas ckopocTb. HeBecOMOCTb U Meperpy3KH.

PaBHOBecne MarepuanbHOU TOYKH. AOCONIOTHO TBEPAOE Teno. PaBHOBecne TBEPAOTO Tela C 3aKPEIUIEHHOW OCHIO
BpamieHusi. MoMeHT cuibl. LleHTp TskecTH.

Nmnynece Tena. U3menenune umnyinbca. Mmmynbe cuibl. 3aKOH COXpaHEHUsI UMITYJbca. PeakTUBHOE JIBH>KEHHUE.



Mexanuueckass pabota u MoOIIHOCTh. Pabora cun TsbkecTdu, ynpyroctv, TpeHus. CBsi3b SHEPruu U padOTHI.
[ToreHnmanbHass 3HEprus Tena, NOAHATOrO HAJ MOBEPXHOCThIO 3emud. [loTeHumanbHasg SHEprusi CKaToMl MNPY>KUHBI.
Kunernueckas sneprus. Teopema 0 KWUHETUUECKOU SHEPTUU. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPTHH.

Jemoncmpayuu.

S A o
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10.
11.
12.
13.
14.
15.
16.

Habmronenre MexaHu4ecKOoro JBUKEHHUS Tela OTHOCUTENIBHO Pa3HbIX TE OTCUETA.

CpaBHeHUME TyTEN U TPAEKTOPUI JBUKEHHS OJHOTO M TOT'O K€ TEJIA OTHOCUTEIBHO Pa3HbIX TEJI OTCYETA.
N3mepenue cKopoCcTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKEHMUS.

HccnenoBanre Npu3HaKkoB PaBHOYCKOPEHHOIO JIBUXKEHUSI.

HaGmronenue nBr>XeHHs TeJla MO0 OKPY>KHOCTH.

HaGmronenre MexaHMYeCKUX SIBIEHUN, MPOUCXOASAIINX B cucteMe orcuéra «Tenmexka» mpu e€ paBHOMEPHOM U
YCKOPEHHOM JBUKEHUU OTHOCUTEIHHO KaOMHETa (PU3HKH.

3aBUCHMOCTh YCKOPEHHUS Tela OT MACCHI TeJla U JEUCTBYIOIIEH HA HETO CHUJIBI.

HaGnronenue paBeHCcTBa CHIT ITPH B3aUMOJICHCTBUU TEJ.

N3Mmenenue Beca teia npu yCKOPEHHOM JBUKECHUU.

[Iepenaya umiynbca Ipu B3aUMOJIEHCTBUU TEIL.

[IpeoGpazoBanus SHEPTUN NIPU B3AUMOJIEUCTBUH TEJI.

CoxpaHeHne UMIyJbca MPU HEYIIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre UMITYJIbca MPU a0COIIOTHO YIIPYTOM B3aUMOICHCTBHUH.

HaGnronenne peakTHBHOTO IBH>KEHHUS.

CoxpaHeHHe MEXaHUUYECKOM 3HEPTUU MPHU CBOOOTHOM MaJCHHH.

CoxpaHeHHEe MEXaHUYECKOM 3HEPIUU IPH JBUKEHUU TeEJIA MO I€UCTBUEM NPYKUHBI.

Jlabopamopnuie padbomot u onvimol.

1.

2
3.
4

KoncTpyupoBanue Tpakra sl pa3roHa U JAIBHEUIIIETO0 PABHOMEPHOI'O IBMYKECHUS [IAPUKA WIIA TEJICKKH.
Omnpenenenne CpeTHEH CKOPOCTH CKOJBKEHUS OpyCcKa WK ABUKCHUS IIapHUKa M0 HAKIIOHHOW TTIOCKOCTH.
Ornpenenenue yCKOpeHus Teja Mpu PaBHOYCKOPEHHOM JBUKEHUH MO0 HAKJIOHHOM MJIOCKOCTH.
NccnenoBanre 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBU)KEHUU 0€3 Ha4YallbHOW CKOPOCTH.



6
7
8.
9

10.

11.

[IpoBepka rumoTe3bl: €cau MPU PaBHOYCKOPEHHOM JBM)KCHUH 0€3 HAa4albHOW CKOPOCTH MYTH OTHOCATCS KakK sl
HEYETHBIX YHUCEN, TO COOTBETCTBYIOUINE MPOMEKYTKH BPEMEHU OJIMHAKOBHI.

HccrnenoBanne 3aBUCHMOCTH CHITBI TPEHHS CKOJIBKEHUS OT CHIJIBl HOPMAJIBHOTO JIaBIICHUSI.

Onpenenenne kodhPUIIEHTa TPEHUS CKOJBKEHUS.

Onpenenenne KECTKOCTU NMPYKUHBI.

Omnpenenenre padOTHI CHIIBI TPSHHS IPH PABHOMEPHOM JIBI)KEHUU TeJia TI0 TOPU30HTAIBLHON MOBEPXHOCTH.
Omnpenenenre paboOThl CUJIBI YIPYTOCTH TPH MOABEME Tpy3a C MCIOJIH30BAHHEM HETOJBM)KHOTO U I10IBUYKHOTO
0JIOKOB.

W3ydeHne 3akoHa COXpaHEHUS YJHEPTHH.

Pa3znen 9. Mexannyeckne KoJIe0aHUSA U BOJTHBI.

Konebarensnoe  aBmwkeHne. (OCHOBHBIE  XapaKTEPUCTUKU  KOJieOAaHWM: TEPUOJ, YacTOTa, aMIUIATY/A.
MaremaTH4eCcKuii U MPYKUHHBIA MasiTHUKH. [IpeBpaiiieHre 3Heprun npu KoyiebareIbHOM JBUKCHUH.

3aryxatomue koyieOanus. BeiHykeHHbIe KojieOanus. Pe3onanc. Mexanndeckue BoJIHBI. CBOMCTBA MEXaHUYECKHUX
BOJH. [IposionbHbIE M TIONEpEeUHbI€ BOJHBI. J[JIMHA BOJHBI U CKOPOCTh €€ pacmpocTpaHeHHs. MexXxaHu4YecKue BOJIHBI B
TBEPJIOM TeJI€, CEHCMUYECKUE BOJIHBI.

3ByK. [ poMKOCTB 3ByKa U BbicoTa ToHa. OTpakeHue 3Byka. UHPpa3Byk U yabTpa3ByK.

Jemoncmpayuu.

1
2
3
4.
5
6.

Hab6monenne koebanuit Ten Mo 1eHCTBUEM CHITBI TSKECTH U CHUJIBI YIIPYTOCTH.
Ha6monenue konebanuii Tpy3a Ha HUTH U Ha TIPY>KHUHE.

HabGmroeHne BRIHYKICHHBIX KOJIEOAHUM U pe30HaHCa.

PacnpocTpaneHnue mpoaoJIbHBIX M IONIEPEYHBIX BOJIH (HA MOJICIIN).

Hab6mroeHre 3aBECUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHUUN PE30HAHC.

Jlabopamopnwie padbomot u onvimol.

1.
2.
3.

Omnpenenenre 4acTOTHI U TEPUOJIa KOJIEOAHUH MATEMATHIECKOTO MasiTHUKA.
Omnpenenenne 4acTOTHI U EPUOIa KOJICOAHUN TTPYKUHHOTO MasTHUKA.
NccnenoBanue 3aBUCUMOCTH NIEpUoOia KOeOaHU MOABEIIEHHOTO K HUTH TPy3a OT JUIMHBI HUTH.



4. WccnenoBaHue 3aBUCUMOCTH MEPUOIa KOJIeOaHUI IPY>KUHHOTO MasiTHUKA OT MAacChl Tpy3a.
[IpoBepka HE3aBUCUMOCTH Tieproa KojaeOaHui rpysa, HOJABEIIEHHOTO K HUTH, OT MacChl Ipy3a.

6. OmbIThl, AEMOHCTPUPYIOIIHUE 3aBUCUMOCTb IEpHOJia KOJeOaHWW MPYKUHHOTO MasiTHUKA OT Macchl rpys3a H
KECTKOCTHU MPYKUHBI.

7. W3mMmepenue yckopeHusi CBOOOJHOTO MaICHUS.

Paspgen 10. DiieKTpOMarHMTHOE 110JIe ¥ 3JIEKTPOMATHUTHbIE BOJTHBI.

DJIEKTPOMAarHUTHOE  TOJIe.  DJEKTPOMAarHuTHbIEe  BOJIHBL.  CBOWCTBAa  3JEKTpOMarHuTHbIX  BoJH. Illkama
3JIEKTPOMArHUTHBIX BOJIH. MICTIOIB30BaHNE AJIEKTPOMATHUTHBIX BOJIH JIJIi COTOBOM CBSA3H.

DJleKTpoMaruuTHas npupojia ceera. CKopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBOWCTBA JIEKTPOMAarHUTHBIX BOJIH.

2. BoyiHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. M3yyeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIbIO MOOUIILHOTO Telle(poHa.

Pa3ges 11. CBeToBbI€ AIBJICHUA.

JIyueBas momenp ceta. Mctounuku cBeta. IIpsmonuneitHoe pacnipocTpaneHue cBeta. 3atMeHus CosiHa u JIyHBI.
Otpaxenue cBeta. [lnockoe 3epkano. 3aKOH OTPaKEHHSI CBETA.

[Ipenomiienue cBera. 3akoH npesnoMiieHus cBera. [lonHoe BHyTpeHHEe oTpakeHue cBeTa. cnoib30BaHUE MOIHOTO
BHYTPEHHET0 OTPAKEHHUS B ONTHYECKUX CBETOBOJIAX.

JIunza. Xon myueit B nuH3e. OnTudeckas cucreMa (hoToammapara, MUKPOCKOTIAa M Telleckorma. ['71a3 kak onTudeckas
cucrema. biM3opykocTs U JaabHO30PKOCTb.

Pasnosxenune Oenoro ceeta B criekTp. OnbiThl HptoToHA. ClioXkeHHEe CIeKTpalibHbIX IIBETOB. J(ucnepcus cBera.

JHemoncmpayuu.

1. IlpssMonmHENHOE pacpOCTpaHEHUE CBETA.

2. OTpaxkeHue cBeTa.

3. llonmy4yenue n3o0paxeHuil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

4. Ilpenomnenue cBera.



5. OnTU4eCKUil CBETOBOJ.

6. XOJ JIy4eil B cOOMparoIIeil InH3e.

7. XOJ Jy4eu B pacCEeUBAIOLIEH JIMH3E.

8. llomydyeHue n3o0paxeHuil ¢ MOMOIIBIO JINH3.

9. Ilpunuun aeiictBus poroanmnapara, MUKpPOCKOIA U TEJIECKOIIA.

10. Mopenp riasa.

11. Paznoxxenue 0enoro cBeTa B CHEKTP.

12. [lonmy4yenue O0enoro cBeTa Npu CI0KEHUH CBETA PA3HbBIX IIBETOB.
Jlabopamopnuie padbomot u onvimot.

HccnenoBanne 3aBUCUMOCTH yTila OTPaXKEHUSI CBETOBOIO JIy4a OT yIJia HaJeHUs.
N3yuyenue xapakTepucTuk U300pakeHus MpeIMeTa B IMJIOCKOM 3€pKaje.
HccnenoBanne 3aBUCMMOCTH yTila MPEJIOMIIEHUS! CBETOBOIO JIy4a OT YIJia MaJ€HUsl Ha TPAHULIE «BO31YX—CTEKIIO».
[Tony4yenue n3o0paxeHuit ¢ TOMOILILI0 COOMPAIOIIEH JIMH3BI.

Omnpenenenne (HOKYCHOTO pacCTOSHUS U ONTHYECKOM CHIIBI COOMPAIOIIEH JINH3HI.
OnBITHI IO PA3NIOKEHHUIO OEJIOTO CBETA B CIIEKT.

N o ous W e

OnBITHI IO BOCTIPUATHUIO IIBETA MPEIMETOB MPH UX HAOIIOACHUH Yepe3 IBETOBBIE (DUIIBTPHI.

Pa3zle.11 12. KBanToBbBI€ fIBJICHNA.

Omnsitel Pezepdopna u mnanerapras monens atoma. Mojens aroma bopa. Mcnyckanue u moriomnieHe cBeTa aToMOM.
KBanTel. JInHenyaTeie CIEKTPHI.

PannoaktuBHOCTE. Anbda-, O0eta- U ramma-uznydeHusi. CTpoeHre atroMHOTO siapa. HykimoHHas mMojeiah aTOMHOTO
aapa. M3oromnsl. PagnoaktuBHele npespamenus. [lepuoa nonypacnaga aTOMHBIX sI€D.

SAnepHbie peakuuu. 3aKOHbl COXPAHEHUS 3apsAJ0BOTO U MAcCOBOTO YHUCEN. DHEpPrusi CBSA3UW aTOMHBIX sijep. CBs3b
Macchl U 3Hepruu. Peakuuu cunresa u genenus saep. Mcrounvku suepruu ConHLa U 3BE3.

SAnepHas sHepreTuka. JlelcTBus paMOAKTUBHBIX U31yYEHUN HA )KUBBIE OPTraHU3MBI.

JHemoncmpayuu.

1. CHekTpbl U3Ny4YEHUs U MOTJIOUIECHUS.

2. CnexkTpsl pa3IMYHbIX ra30B.



3. Cnektp BOoaOpoOJA.

4. HaOmonenue TpekoB B kamepe BuiibcoHa.

5. Pabora cuéTunka HOHU3UPYIOUIUX U3ITYUEHUH.

6. Perucrpainus uznydeHust NpupoIHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie padomut u onvimoi.

1. HaGmroneHue CIIOMIHBIX U TUHEHYATBIX CIIEKTPOB U3TyUYEHUSI.

2. HccnenoBanue TpeKoB: U3MEPEHUE YHEPTUU YACTULIBI IO TOPMO3HOMY MYTH (110 oTOrpadusim).

3. M3mepenue paauoakTUBHOIO (poHa.

IHoBTOpHUTEIBLHO-00001IAO NI MOXYJIb.

[loBTOpUTENBHO--0000IIAIONIMH MOAYAb MpEJHA3HAUEH [JIi CHUCTEMaTH3allid W 000OIIeHUS MPEeAMETHOTO
CoJlep KaHMs U OMbITa JAEATEIbHOCTH, MPUOOPETEHHOTO MPHU U3YUYEHHH BCEro Kypca (PU3MKH, a TakkKe JJIs MOATOTOBKU K
OCHOBHOMY T'OCYJIapCTBEHHOMY 9K3aMEHY MO (PU3UKE IJIs1 00YHaroIINXCs, BHIOPABIINX ATOT Y4€OHBIN MpeaMer.

IIpy M3ydeHUM DAHHOTO MOAYJS PEATM3YIOTCS M CUCTEMATU3UPYIOTCS BHIBI JNEATEIBHOCTH, HA OCHOBE KOTOPBIX
o0ecnieunBaeTcsl JOCTHXKEHUE MNPEIMETHBIX U METANpEeAMETHBIX IUIAHUPYEMBIX PE3yJIbTaTOB 00ydeHHs, (HopMUpYeTCs
€CTECTBEHHOHAYYHasl FPAMOTHOCTh: OCBOCHHME HAYYHBIX METOIOB UCCIEAOBaHUS SBJICHUN IPUPOABI U TEXHUKH, OBJIAJICHNE
YMEHUSMHU OOBIACHATh (PU3NUECKUE SIBICHUS, IPUMEHSISI IOJTYUYCHHbIE 3HaHUS, PEeIlIaTh 33/1a4k, B TOM YHCJIE KaYeCTBEHHbIE
U SKCIIEPUMEHTAJIBHBIE.

[IpyHIMNIHATBHO JAESITEIBbHOCTHBIM XapakTep NaHHOIO paszjesia peanusyercss 3a cy€T TOro, uyTo oOydaroluecs
BBINOJIHAIOT 33/1aHKs], B KOTOPBIX UM IIPEIJIaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHUN pacro3HaBaTh U HAYYHO OOBSICHATH (PU3NUYECKUE SIBICHUS B OKpY’KaIOLIEH MpUpoe
1 TIOBCEJHEBHOM >KU3HMU,

UCIIOJIb30BaTh HayyHbIE METOJIbl HCCIEAOBaHUS (DU3MUECKUX SBICHHUM, B TOM YHUCIE ISl HMPOBEPKH THUIIOTE3 U
IIOJIYYEHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH Hay4YHbIE OCHOBBI HanOoyiee Ba)KHBIX JOCTH)KCHHUH COBPEMEHHBIX TEXHOJOTHH, HampuMmep, MPaKkTUYeCKOTro
MCIT0JIb30BaHUS Pa3IMYHbIX UCTOUHUKOB SHEPTUU HA OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHUS BCEX U3BECTHBIX BUJOB
SHEPruu.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne /it HanmeHoBaHMe pa3je/ioB U TeM KosmuecTBo yacos DJIeKTpOHHbIe (LM (POBbIE)
B NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypChl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MIUpa
bu6moreka [IOK
1.1 0} - 2
M3HIa - Hayka o fpupose https://m.edsoo.ru/7f416194
1.2 dusznueckre BEINIYNHEI 2 bubmorexa TTOK
https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHEINH METOI MO3HAHUS 2 bubmorexa HOK
' ya A https://m.edso0o.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUH BellleCTBA
bu6mmoreka [IOK
2.1 CtpoeHue Bele 1
TpocHE Betiectha https://m.edsoo.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 bubnuorexa [JOK
' BEILECTBA https://m.eds00.ru/7f416194
bu6 K
2.3 ArperatHble COCTOSIHHS BEIISCTBA 2 htI;Isz:I/I;Ir?ﬁ.T:cliz)c])_.[rg 17£416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOAeliCTBHE TeJl
bu6mmoreka [IOK
3.1 M 3
CXAHITICCROC AABIDKCHHC https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, MIOTHOCTh 4 bu6moreka [IOK



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

bubmunoreka LIOK

. .B 14
33 (uta. Buat cin https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Paznen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPIAbIMU 3 bubnuotexa [JOK
' TeJIaMU, )XUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 S
Jlaprierue KuAKOCTH https://m.eds00.ru/7f416194
bu6mmoreka [IOK
4.3 A 6
TMOC(EpHOE AaBICHHE https://m.eds00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH W ra3a Ha v bubnuorexa [JOK
' HOTPY)KEHHOE B HUX TEJIO https://m.edso00.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Padora u MOIIHOCTB. JHeprus
bu6moreka [IOK
>1 Pabota 1 MomHOCTS 3 https://m.eds00.ru/7f416194
bu6moreka [IOK
5.2 I1 5
POCTHIE MEXAHHSMEL https://m.eds00.ru/7f416194
5.3 MexaHudeckas SHEPT sl 4 bubmorexa HOK
https://m.eds00.ru/7f416194
Utoro mno pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68
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8 KUIIACC

Ne i/t

HaumeHnoBanue pa3esioB U TeM
NPOrpaMMmblI

KoaudecTBo 4acoB

Bcero

JuexkTpoHHble (Hu¢poBbIE)
o0pa3oBaTe/ibHbIE pecypchl

Pa3gen 1. TemioBblie ABJICHUA

11 CrpoeHue u CBOWCTBA BELIECTBA 7 bubnuoreka L{OK https://m.edsoo.ru/7f4181ce
1.2 TemuoBbIe npoLecchl 21 bubnuoreka L{OK https://m.edsoo.ru/7f4181ce
Wroro mo pazueny 28
Paznea 2. DiekTpuyecKkue 1 MATHUTHbBIE SIBJICHUSA
C) .3
2.1 JIeKTprHecKue 3apsim)1 APDKCHIBIC 7 bu6mmoreka [IOK https://m.edsoo.ru/7f4181ce
TeJla ¥ UX B3aMMOJICHCTBUE
2.2 [TocTOSIHHBIN AMEKTpUUYECKUI TOK 20 bubnuoreka L{OK https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SBIICHHS 6 bu6mmoreka I{OK https://m.edsoo.ru/7f4181ce
2.4 DneKTpOMarHuTHasK WHITYKITUS bubnuoteka I{OK https://m.edsoo.ru/7f4181ce
Hroro mo pazgeny 37
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f4181ce
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9 KUIIACC

Ne i/t

HaumeHnoBanue pa3esioB U TeM
NPOrpaMMmblI

KoaudecTBo 4acoB

Bcero

JuexkTpoHHble (Hu¢poBbIE)
o0pa3oBaTe/ibHbIE pecypchl

Pa3zgen 1. Mexanundeckue iBJICHUSA

Mexannueckoe OBMKEHUE U CIIOCOObI

11 10 bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6
€r0 OIHCAHUS
1.2 B3anmoperictBue Ten 20 bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPAHEHUS 10 bubnuoreka L{OK https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paspnen 2. Mexanuveckne Ko0Jie0aHUs U BOJIHBI
2.1 MexaHn4deckrue KoaeOaHus bu6mmoreka IIOK https://m.edsoo.ru/7f41a4a6
2.2 MexaHu4ecKre BOJHBI. 3BYK 8 bubnuoteka [{OK https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Pa3znesn 3. DileKTPOMATrHUTHOE 1M0JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI
DJEKTPOMAarHUTHOE TIOJIE U
3.1 P 6 bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6
AJIEKTPOMATrHUTHBIE BOJTHBI
Hroro mo pazgeny 6
Pa3znen 4. CBeToBbIE IBJICHHSA
4.1 3aKOHBI pacCIIpOCTPAaHEHHUS CBETA bubmuoteka L{OK https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI U ONITUYECKUE TIPUOOPHI bubnuoteka L{OK https://m.edsoo.ru/7f41a4a6
4.3 PaznoxeHnue 6e10ro cBeTa B CHEKTP 3 bubnuoreka LIOK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Pa3pen 5. KBaHnTOBELIE SIBJIEHUS
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

u
5.1 CHIYCIALIE 1 HOTIOMIEHHE cheta 4 Bu6muotexa LIOK https://m.edsoo.ru/7f41a4a6
aTOMOM
5.2 CrpoeHue aTOMHOTO siipa bubnuoreka L{OK https://m.edsoo.ru/7f41a4a6
5.3 SnepHble peakuu bubnuoreka L{OK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. IloBropuTe/ibHO-0000 a0 1M MOYJIb
I
6.1 OBTOPCHHE H 000OLICHHE COACPX aHIA 9 bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6
Kypca ¢usuku 3a 7-9 knacc
Hroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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