MyHuuunajgbHoe 010/1KeTHOe 0011e00pa3oBaTe/ibHOEe YUpeKIeHne
«Cpennsis oomeodopasoBarebHas mkoJa Nel3 umenu I'eposs Coerckoro Coro3za U.b.Karynuna»
r. bpsincka
Annomayusn K paboueit npozpamme
yaeOHoro npeamera «Dusnkay

Pabouass mporpamma ydeOHoro mnpeamera «Dusuka» o00s3aTENBHON NPEAMETHON 00JIaCTH
«EcTeccTBeHHO-Hay4HbIE MpeIMETh pa3zpadoTaHa B cOOTBEeTCTBHH ¢ myHKTOM 32.1 ®I'OC OOO u
peanusyercs 3 roga ¢ 7 mo 9 kiacc.

Pabouas mporpamma pa3paboTaHa rpynrnon yauTesield B COOTBETCTBUH C TIOJIOKEHUEM O pabodmx
nporpaMMax M ONpEIeNsieT OpraHU3alluio 00pa30BATCIILHON JEATEIHHOCTH YUYUTENS B IIKOJIE I10
OTIpe/ICICHHOMY yUYeOHOMY MPEAMETY

PaGouas nporpamma yuebnoro npeameta ssisgercs yactbio OOIT OO0, onpeaensromiei:

- COJICpKaHHUC;

- IJITAHUPYEMbIE PE3yIbTaThl (JINYHOCTHBIE, METAPEAMETHbIE U MPEAMETHEIC);

- TEMaTHYeCKOe IJIAaHHUPOBAHHE C y4eTOM pabouell MmporpamMmbl BOCIIUTAHUS U BO3MOKHOCTHIO
ucnonb3oBanus DOP/IIOP.

Pabouass mporpamMma oOCyXkJIeHa W TPHHATA PEHICHHEM METOJMYECKOTO OOBEAMHCHUS U

CorJlacoBaHa 3aMECTUTEINIEM JUPEKTOPa Mo yueOHO-BocuTaTelibHON pabore MBOY COILI Nel3
Hara: 29.08.2023



BBITIMCKA

U3 OCHOBHOUW 00pa30BaTeNIbHOM MPOrpaMMBbI

OcHoOBHOTO 00111eT0 00pa30BaHuUs

MBOY COI Ne 13 r. bpstacka nmenwn ['epost

Cogerckoro Coro3a N.b. Katynnna,

YTBEPKACHHOM mpuka3zoMm oT «30» 08 2023 r. Ne263-A

PABOUYASI IPOTPAMMA
no pusuke
aJst 7-9 kaaccoB
(YypoBeHb OCHOBHOI0 0011ero 00pa3oBaHusi)

Beinucka BepHa

Hupexrop NBanosa E.B.

Bpsauck, 2023 r.



IosicHuTEeILHAN 3ANNCKA

Pabouas mnporpamma ¢usuke st 7-9 KimaccoB (ypoBEHb OCHOBHOTO —OOIIEro
obpazoBanusi) MBOY «COI Nel3 umenu I'epost CoBerckoro Coro3a U.b. Karynuna» ropoaa
BbpsiHcka pa3zpaboTraHa Ha OCHOBaHUH:

OenepanbHoro 3akoHa «O06 oOpazoBanuu B Poccuiickoit @eneparum» Ne 273-03 or

29.12.2012 r,;

@denepalibHOTO TOCYJAPCTBEHHOTO OOPa30BAaTENBHOTO CTaHIapTa OCHOBHOTO OOILEro
oOpa3oBaHMs, YTBEPKICHHOTO NpHKa3oM MuHucTepcTBa oOpa3oBaHus W Hayku PD ot
17.12.2010r Nel897 «OO6 yrBepxkacHHH (DenepatbHOr0 TOCYAapCTBEHHOTO CTaHIapTa
OCHOBHOT'O 00111er0 00pa3oBaHus» (C H3MCHCHHUSAMHU);

PaGouas nporpamma mnpusenena B cootBercTBue ¢ @OII OO0, yrBep:xkIaeHHOI
npukasom ot 18.05.2023 Ne 370 B yactu Conep:xxanus u IlnanupyemsbIx pe3y1bTaToB.

Pabouas mporpamma cocraBneHa ¢ yudérom KoHuenmmu mpenogaBaHus y4eOHOTO
npenmera «®usuka» B 0o0pa3oBaTelbHBIX oOpranmzanusax Poccuiickoit  ®Dexpepanum,
peayn3yIoluX OCHOBHBIE 00I€00pa3zoBaTesbHble IporpaMMbl (YTBepxkaeHa Pemenuem
Komnernn MunucrepctBa [IpocBemienus Poccuiickoit @enepanmu, nmporokon ot 03 mekadps
2019 r. NelIK-4BH)

Pabouas mporpamma coctapiieHa ¢ YIETOM IEJIEBBIX MPUOPUTETOB [IporpaMMbl BOCTIUTAHHSI
MBOY COII Ne 13 umenu I'eposi CoBerckoro Coro3za M.b. Karynuna r. bpsHcka, a uMeHHO:

1- chopmupoBaTh OTHOILIEHHE K CEMbE KaK TJIAaBHOM OMOpe B )KM3HU UEIOBEKAa U UCTOUYHUKY

€ro CYaCThs;

2- chopMupoBaTh OTHOIIEHHE K TpPyLy Kak OCHOBHOMY CIIOCOOY IOCTHKEHHS >KU3HEHHOTO
Onarormosyuusi 4eloBeKa, 3aJoTy €ro YCIENIHOr0 Mpo(ecCHOHATBFHOTO CaMOOIMpPENeIeHUs] U OUIYIIECHHS
YBEPEHHOCTH B 3aBTpAILHEM JHE;

3- chopmupoBaTh OTHOLIEHHE K cBoeMy OTteuecTBy, cCBOeH Maioi u 6omnbioi PoanHe kak Mecty, B
KOTOPOM YeJIOBEK BBIPOC W TO3HAJ IEPBBIE PAaJOCTH W HEyJaud, KOTOopas 3aBellaHa eMy MpeiKamMH |
KOTOPYIO HY>KHO 00eperarTh;

4- chopMHUpOBaTH OTHOLIEHHWE K NMPHUPOJAEC KAaK MCTOYHMKY KM3HM Ha 3emjle, OCHOBE CaMOro ee
CYLIECTBOBaHUSI, HYKJAIOIIEHCS B 3allIUTE U OCTOSHHOM BHUMaHHUU CO CTOPOHBI YEJIOBEKA,;

5- cdopmMupoBaTh OTHOIIEHHE K MHUPY KakK TJIABHOMY NPHHIHUIY YEJIOBEUECKOTO OOLICKUTHS,
YCIIOBHIO KPETKOH Ipy>KObl, Halla)kKMBaHWUs OTHOIIEHUH ¢ KoJuleramM mo paborte B OyIylieM M CO3JaHUs
ONaronpusATHOIO MUKPOKJIMMATa B CBOEH COOCTBEHHOH CEMBE;

6- chopMupoBaTh OTHOIIEHWE K 3HAHHSAM KaK WHTEIEKTYAIbHOMY pecypcy, 0O0ecleYHBaroieMy
Oyylee yenoBeka, Kak pe3ybTaTy KPONOTJIMBOTO, HO YBIEKATENILHOTO Y4eOHOTO TPYAa;

7- chopMHUpOBaTH OTHOIIEHHE K KYJbType KaK IyXOBHOMY OOTaTcTBY 0OIIECTBA U BaKHOMY
YCIIOBHIO OIIYIICHHUS] YEJIOBEKOM TMOJHOTHI MPOXXKUBACMOM >KH3HH, KOTOpOE IAl0T €My YTEHHE, MY3bIKa,
HCKYCCTBO, T€aTp, TBOPUECKOE CAMOBBIPAKECHNE;

8- cthopmMHupoBaTh OTHOLICHHE K 3[0POBBIO KaK 3aJOTy AOJNIONW W aKTUBHOHM JKM3HU YEJIOBEKa, €ro
XOPOILEro HACTPOCHUSI ONTUMHUCTUYHOTO B3IJIsZa HA MUD;

9- copMHpOBaTh OTHOIICHHE K OKPYKAIOLIUM JIFOASIM Kak 0e3yCIOBHON M aOCOMIOTHOW IICHHOCTH,
KaK paBHOIPABHBIM COLIMATBLHBIM ApTHEPAaM, C KOTOPHIMH HEOOXOIUMO BBICTPAaUBaTh JOOpOXKeEIaTeIbHbIC U
B3aMMOIIOIICPKUBAIOIINE OTHOUICHUS], JAIOIIME YeJIOBEKY pPaZoCcTh OOLICHHS M MO3BOJIAIOLINE H30erarhb
YyBCTBa OJIMHOYECTBA,;

10- chopmupoBaTH OTHOIIEHUE K CAaMHM cebe Kak X03sieBaM CBOEH CyJIbObI, CAMOOTIPEICIISIFOIIUMCS
U caMOpeanu3yoUIMMCS JINTHOCTSIM, OTBEYAIOIINM 32 CBOE COOCTBEHHOE OyayIee.

Pabouas mporpamMma opHeHTHPOBaHa Ha MCIIOJIb30BaHUE CIEAYIOMNX YUeOHUKOB B yUeOHBIX TOCOOUH:

7-9 xmacc — @muka 7, 8, 9 wimacc. Il€peimkua A.B. ®dusuka.: YdeOHUK yis



001eo0pazoBaTenbHBIX yupexkaeHui. - M.: [Ipoda, 2016.

Pabouast mporpamma cCOOTBETCTBYET KajeHAapHOMY ydeOHOoMY rpadhuky MbOY «COII
Nel13 umenu I'epost Coserckoro Coroza U.b. Karynuna» ropona bpsincka, paccuutana Ha 34
yu4eOHBIX HEAeNb M COOTBETCTBYET OCOOCHHOCTSAM YYEOHOro IulaHa o0pa3oBaTeIbHON
OpraHu3al|H, T1Ie Ha 3yueHue (pru3nKe OTBEICHO CIEAYIOIIee KOJINIECTBO YacOB:

[Tokazarens/Knacchl 7 8 kiacc 9 knace
KJ1acc

KonmuecTBo 9acoB mo mporpaMme 68 68 68

KonndecTBO yacoB 1o yueOHOMY TUTaHY IITKOJIBI 68 68 68

KosndecTBO KOHTPOIBHBIX paboT 3) 4 6

KonnyecTBo 1abopaTOpHBIX paboT 11 13 6

TemaTnueckue MIaHMPOBAHUS BKIIIOYAIOT Yackl Ha nposereHue BIIP, mpomexyrouHoi
aTTeCTAllUU yYalluXcsl.

[TpomexyTouHasi aTTeCTalusl YYaluxcsl MPOBOAUTCS B COOTBETCTBUU C [lomoskeHreM o
bopmax, mopsIKe TEKyIIEro KOHTPOJISL U IIPOMEKYTOYHON aTTeCTallui 00yJarOLIIXCsl.

[Tpu onpeneneHuK KOJIMYECTBA KOHTPOJIBHBIX, TIPOBEPOUYHBIX, TUATHOCTUYECKUX padoT,
BBITTOJIHAEMBIX BCEMU 00YUYarOIIMMUCS B KJIacce, y9TeHb PeKoMeHaanum Al CHCTEMBI 00IIero
0o0pa3oBaHMs MO OCHOBHBIM MOAX0JaM K (opMupoBaHUio rpaduka mpoBEICHUS OICHOYHBIX
nporenyp B oOpa3oBarenbHbIX opranm3anusx B 2021/2022 ydyeGHOM roay (COBMECTHOE
mucbMo Munmpocenienusi Poccun Ne CK-228/03 ot 06.08.2021 r. u Pocobpraazopa Ne 01-
169/08-01 ot 06.08.2021 1.)

[IJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA [TPOTPAMMEI 110 PU3UKEHA YPOBHE
OCHOBHOTI'O OBIIIEI'O ObPA3OBAHHUA

N3yyenne ¢u3nkun Ha YpPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHHs HAMpaBICHO Ha
JMOCTHKEHHE  JIMYHOCTHBIX, METalmpeaMETHBIX W  MPEeIMETHBIX  00pa30BaTENbHBIX
pe3yJbTaToB.

JIMYHOCTHBIE PE3YJIbTATbI

B pesynprare wu3ydeHus (QuU3MKM Ha YpPOBHE OCHOBHOTO 001mIero oOpa3oBaHHS Y
oOyuaromierocst OyayT chopMUPOBAHEI CIAEAYIONINE TUYHOCTHBIC Pe3YIbTAaThl B YACTHU:

1) maTpHOTUYECKOTO BOCITUTAHHSI:

MPOSIBJIEHUE HHTEpeca K HCTOPHUM W COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOU
¢u3nveckoil HayKu;
LIEHHOCTHOE OTHOUIEHHE K JTOCTH)KEHUSM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpaXXJgaHCKoro 1 1IyXxOBHO-HpPaBCTBEHHOI'O BOCITUTAHUA:

TOTOBHOCTh K AaKTMBHOMY Y4YacTHIO B OOCYXJEHHHM OOILECTBEHHO-3HAYMMBIX MU
TUYECKHUX MPOOJIeM, CBI3aHHBIX ¢ IPAKTUYECKUM IPUMEHEHUEM JIOCTHKCHUN (DPU3UKH;
OCO3HaHUE BaXKHOCTH MOPAJIBHO-ITUYECKUX IIPUHIUIIOB B IEATEIIBHOCTU YUYEHOTO;

3) 3CTeTHU4Y€eCKOI'o BOCIIMTAHUA:



BOCIIPUATHE OCTETUYECKUX KayecTB (PU3MUecKoW Hayku: €€ TapMOHHUYHOIO
MOCTPOEHHUS, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) leHHOCTH HAYYHOTO II03HAHMUS:
OCO3HaHUE [IEHHOCTH (PU3NIECKONM HAYKH KaK MOIIHOTO HHCTPYMEHTA MMO3HAHUS MHPA,
OCHOBBI Pa3BUTHUA TEXHOJOTHH, BaXKHEHIIIEH COCTABIIAIONIEH KYJIbTYPBHI;
pa3BUTHE  HAy4YHOM  JIOOO3HATENBHOCTH, HHTEpeca K  HCCIEN0BaTeNIbCKON
JIeSATEIbHOCTH;

5) bopMUpoOBaHUs KYJbTYPbI 3[J0POBbsI K SMOI[MOHAIBHOTO 6J1ar OOy IH:
OCO3HaHHWE LIEHHOCTHU Oe30macHoro o0pas3a *H3HU B COBPEMEHHOM TEXHOJIOTMYECKOM
MHUpEe, BAXHOCTH TMpaBHJ OE30IaCHOTO TOBEACHUS HA TPAHCIOPTE, HA JOporax, ¢
JNEKTPUYECKUM U TEIIJIOBBIM 000PYIOBAaHUEM B IOMAIIIHUX YCIOBUSX;
chOpMUPOBAHHOCTh HaBbIKa peiekcuu, MpPU3HAHHE CBOETO IpaBa Ha OIMIMOKY H
TaKOro K€ MpaBa y JIPyroro 4eloBeKa;

6) Tpy10BOr0 BOCIIMTAHMS:
aKTUBHOE ydYacTHE€ B pCIICHHMH TNPAKTUYECKUX 3a7ad (B paMKax CEMbH,
00pa3oBaTeNbHONM OpraHu3alliM, TOpOJAa, Kpas) TEXHOJOTHYECKOM ¢  COIMAIbHOU
HAIPaBJICHHOCTH, TPEOYIOIINX B TOM YHCIIC U PU3MUECKUX 3HAHUIA,
MHTEpEC K NPAKTUIECKOMY U3YUYCHUIO MPodeccrii, CBA3aHHBIX C (PU3UKOI;

7) 3K0JIOTUYECKOT0 BOCITUTAHMS:

OpHEHTAIMsl Ha TpHUMEHeHHWe (U3NYECKHX 3HAHWW Ui PEUIeHHs 3afad B OOJIACTH
OKPY)KaI'OIHeﬁ CpC€abl, IMIIaHUPOBAHUS MMOCTYIIKOB U OLCHKU UX BO3MOXXHBIX HOCHCﬂCTBHﬁI{HX
OKPYXaIOIIEe Cpeabl,

0CO3HaHUE NI00ATLHOT0 XapaKTepa 3KOJIOTHIECKUX MPOOJIeM U IyTeH UX PeIICHNUS;

8) ajjanTanuu K U3MEHSIIOLUMCS YCIOBUAM COLMATbHOMN U IPUPOSHOM CpeJIb:
MOTPEOHOCTh, BO B3aUMOJCHCTBUM IPU BBINOJIHEHUU MCCIEAOBAaHUN M TPOEKTOB
(bu3nYeCKOI HAaNIPaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JAPYTHUX;
MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYI0 JIeATENbHOCTH;
noTpeOHOCTh B JOPMHUPOBAHMH HOBBIX 3HAHUH, B TOM YHuCIie (hOpMYyITUPOBATh UJIEH,
MOHATHS, TUIIOTE3bI O PU3HMUECKUX OOBEKTAX U SIBICHUIX;
0co3HaHMe Ae(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH (DU3UKU;
IUTAHUPOBAHUE CBOETO Pa3BUTHUS B MPHUOOPETEHUN HOBBIX (PM3MUECKUX 3HAHMUU; CTpEeMIICHHE
aHAJM3UPOBATh M BBIBIISATH B3aUMOCBS3U NMPHUPOJIBI, 00IIECTBA U
HKOHOMHKH, B TOM YHUCIIE C UCTIOIb30BaHUEM (PU3MUECKUX 3HAHUIA;
OLICHKa CBOMX AECMCTBMM C y4€TOM BIIMSHHSA Ha OKPYKAIOUIYIO Cpely, BO3MOXKHBIX
r7100aIbHBIX MOCIIEACTBUH.

METANPEAMETHBIE PE3YJIbTATbI

B pesynpTare ocBOeHHsS TporpaMMmbl 1O (U3WKE Ha YPOBHE OCHOBHOTO OOIIETO
obpazoBanusi y oOywaromierocs OyAayT cGOpMHUpPOBaHBI METANpPEAMETHBIC PE3YIbTaThl,
BKJIIOYAIOMIUC ITO3HABATCIILHBIC YHUBCPCAJIBHBIC y‘-Ie6HI>Ie ﬂeﬁCTBHﬂ, KOMMYHUKATUBHBIC
YHHUBEpCaJbHbIe ydeOHbIE IEHCTBUS, PETYIISITUBHBIC YHUBEpCAIbHBICYUYeOHbIE JeCTBUSI.



IMo3HaBaTe/IbHbIE YHUBeEpPCAIbHbIE y4eOHBIE AelicTBUS
ba3oBble 1oruyecKue 1eUCTBUS:
BBISIBJISTH U XapaKTePU30BaTh CYIECTBEHHBIC IPU3HAKH O0OBEKTOB (SIBJICHUH ); YCTAHABIINBATh
CYIIIECTBCHHBIN MPU3HAK KJIacCU(DUKAIMK, OCHOBAHUS
JUTsE 0000IEHUS U CPAaBHEHHS,

BBISIBJISTH 3aKOHOMEPHOCTH U MPOTHBOPEYUS B pACCMATPUBAEMBIX (aKTaX, JTaHHBIX U
HaOJTFOICHUSX, OTHOCSIIMXCS K (PU3NICCKUM SIBIICHUSIM;

BBISIBIISITh TTPUYMHHO-CJICICTBCHHBIC CBSI3U TPU W3YYEeHUU (U3NYECKUX SIBICHUN W
MPOIIECCOB, JeNaTh BBIBOABI C HCIOJB30BAHUEM JEAYKTHBHBIX ¥ HHIYKTUBHBIX
YMO3aKIIOYCHHIA, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3SX (DHU3NUECKHUX BEIIMYNH;

CaMOCTOSITENILHO BBIOMpATh CIOCO0 perieHus yueOHol pusndeckoit 3anaun(cpaBHeHNE
HECKOJIbKUX BAPHAHTOB PEIICHUS, BBIOOP HanboIee MoIXOASIIETO ¢ Y4ETOM CaMOCTOSTEIIBHO
BBIJICTICHHBIX KPUTEPHECB).

baszoBble uccaen0BaTebCKUE €U CTBUS:
WCIOJIb30BaTh BOIPOCHI KaK HCCIENOBATENbCKUI HHCTPYMEHT IO3HAHUS; MPOBOJIUTH IO
CaMOCTOSITENILHO COCTABJIICHHOMY IIJIaHYy OIIBIT, HECIOXKHBIN
busznyecKkuil SKCIIEpUMEHT, HEOOIbIIOe HcCaeloBaHue (DU3HUECKOro SBIICHUS; OLICHWBATh Ha
MIPUMEHUMOCTD H JIOCTOBEPHOCTHh HHPOPMAIIHIO, TIOJTYUYCHHYIO B XOJ1€
WCCJICTOBAHMSI UJTU SKCIIEPUMEHTA,
CaMOCTOSITENTLHO ~ (pOPMYIUPOBAaTh O00OOIIEHHS W  BBIBOJABI IO  pe3ylbTaTaM
MPOBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICTOBAHMS;
MPOTHO3UPOBATh BO3MOXKHOE JaibHeWIIee pa3BUTHE (PUINYECKUX MPOIIECCOB, a
TaK)Ke BBIJIBUTATH MPEATION0KEHHUS 00 UX Pa3BUTUU B HOBBIX YCIIOBHUSIX M KOHTEKCTaX.

PaboTa c uHpopmanuen:

MPUMEHSTh Pa3IMYHbIE METOJbI, MHCTPYMEHTHI W 3ampochl MPH TOHUCKE M O0TOOpe
uH(pOpPMaIIMU WIH JaHHBIX ¢ YU4ETOM MpeaoKeHHOU yueOHo (r3nueckoi 3aaauu;

aHAIM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH WH(OOPMAIUIO PA3IUYHBIX
BUJIOB U (hOPM TIPEICTABIICHHUS;

CaMOCTOSITENILHO BBIOMpPATh ONTUMANBHYIO (GOpMy MpelncTaBieHuss HHDoOpMauu u
WJUTFOCTPHPOBATH pelIaeMble 3a7]a4H HECIIOKHBIMU CXEeMaMHu, JHarpaMMaMu, HHOU rpaduKon
1 UX KOMOWHAIASIMH.

KoMMmyHnKaTHBHBIE YHHBepcajibHble y4eOHbIe /1eliCTBUSA:

B XoA€ OOCYXJeHHS y4eOHOro MaTepuaina, pe3yJbTaToB J1abOpaTOPHBIX padoT U
MIPOEKTOB 3aJ1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJTaeMOW TeMbl U BBICKA3bIBATh HJICH,
HaIleJICHHbIE Ha pelleHue 3aauu U MoJiepKaHue O1aroxenareaIbHOCTH OOIEHUS;

COMOCTABIIATh CBOM CYXACHUS C CYXICHUSMU JPYTUX YYaCTHUKOB JIMAJIOTA,
00Hapy»XKUBaTh pPa3InYNe U CXOJCTBO MO3UIIHIA;

BBIPaXKaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U TUCbMEHHBIX TEKCTaX;

MyOJUYHO  TMPEACTaBIATh  PE3yNbTaThl  BHIIOJHEHHOTO  (U3WYECKOTOo  OMbITa
(3KCTIepUMEHTA, UCCIIEIOBAHUS, IPOEKTA).

MMOHUMATh U UCTIOJIH30BaTh MPEUMYILIECTBA KOMaHIHON U HHIUBUAYATbHON paOOTHIIPU



PEIICHNH KOHKPETHON (PU3UYECKOM TTPOOIIeMBI;

MPUHUMATh LEIM COBMECTHOW JEATENbHOCTH, OpPraHU30BbIBaTh JACHUCTBUS IO €€
JTOCTHIKEHUIO: PaCTpeeNiATh POJH, OOCYXKIaTh MPOIECCHl W Pe3yJbTaThl COBMECTHOM
paboTbl, 00001IaTh MHEHHUS HECKOJIBKUX JTIO/ICH;

BBITIOJIHATE CBOKO 4YacTh PAaOOTHI, JTOCTUTAas KAdueCTBEHHOTO pe3yJibTaTa IO CBOEMY
HaIpaBJICHUIO U KOOPJAUHUPYS CBOU JECUCTBUA C IPYTUMHU YWICHAMU KOMaH/IbI;

OIICHMBATh Ka4eCTBO CBOEr0 BKJIaJa B OOMUNA MPOAYKT IO KPUTEPHSIM,
CaMOCTOSITENILHO C(HOPMYITHUPOBAHHBIM YIaCTHUKAMU B3aHMOJICHCTBUSI.

PerynsiTuBHbIe YyHUBepcaibHble YueOHbIEe HeicTBHUS
CaMoopraHu3sanus:

BBIABJIISITH HpO6JIeMBI B JKHU3HCHHbLIX U y‘IC6HBIX CUTyauusix, Tpe6yfom1/1x JIIsL
penieHus (pU3NIECKUX 3HAHUMH;

OpPUEHTHPOBATLCS B Pa3IMYHBIX MOAXOJAaX MPUHATUSA pPELIEHUH (MHAMBHIYaJIbHOE,
MPUHITHE PELICHUS B TPYIINe, IPUHATHE PEUICHHUH TPYIIIOi);

CaMOCTOATCIIBHO COCTABJIATL AJTOPHTM PCHICHUA (bHSH‘IGCKOﬁ 3aJadyud WM IIJIaHa
ucciceaoBanusa C y‘IéTOM HMCIOIIUXCA pPECypCoOB U COOCTBEHHBIX BO3MOH(HOCTCﬁ,
APTrYMCHTUPOBATH MPEAJIaracMbIC BaApHAHTBI pemeHHﬁ;

AcJaaTb BBI60p u 6paTB OTBCTCTBCHHOCTD 3a PCIICHUC.

CaMOKOHTpPOJIb, 9MOLJMOHAJIbHBIN UHTEJIJIEKT:
JlaBaTh aJIeKBATHYIO OLIEHKY CUTyalluH U IpeyiaraTh MjiaH €€ N3MEHEHUS;

OOBSICHAT NPUYMHBI JOCTHXKEHHUS (HEJIOCTHKEHHUs) pEe3yJlbTaTOB JESATEIbHOCTH,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OTIBITY;

BHOCUTbH KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCIIE B XOJ BBIIOJHEHUS (PU3NUECKOTO
MCCJIEIOBaHMS WM IIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHUBIIMXCS CUTYyaIlHil,
YCTAHOBJICHHBIX OLUIMOOK, BOZHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIETIH U YCIOBUSAM.

CTaBUTh ce0s Ha MECTO JPYroro 4YejJoBeKa B XOJ€ CHOpa MM JUCKYCCUU Ha
HAy4YHYIO0 TEMY, IOHUMaTh MOTUBbI, HAMEPEHUSI U JIOTUKY IPYTOro.

MpU3HaBaTh CBOE TMpaBO Ha OWIMOKY MpH peleHUH (U3MYECKUX 3a4ad WM B
YTBEPKIACHUIX HA HAYYHBIE TEMBI M TAKOE K€ IIPAaBO APYTOro.

[TIPEAMETHDBIE PE3YJIbTATHI

K xoHIty 00y4eHus B 7 KJjacce mpeMeTHBIE Pe3yIbTaThl Ha 0A30BOM YPOBHE JOJDKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Y OOYHAIOIINXCS YMEHUIA:

WCTIOJNB30BaTh TMMOHATHS: (U3WYECKHEe W XUMHUYECKHE SBJICHUS, HaOIIOIEeHHE,
OKCIIEPUMEHT, MOJEb, THIOTe3a, EAWHUIBI (U3NYECKUX BEIUYMH, aTOM, MOJIEKYyIa,
arperaTHbI€ COCTOSHUS BemecTBa (TBEpIOE, JKUIKOE, Ta3000pa3HOE), MEXaHHYECKOe
JIBYKEHUE (paBHOMEpHOE, HEpaBHOMEPHOE, MPSIMOJIMHEIHOE ), TPaeKTOPHS,
paBHOAEWCTByomas cwi, Jaedopmarus  (ympyras, IUIacTU4YecKas), HEBECOMOCTb,
coOoOIIaoNUeCs COCY/IbI;

paznuyath sBieHus (aud@ysus, TerioBoe ABMKEHUE YaCTHUI] BEIIECTBA, PABHOMEPHOE
JIBUKEHHE, HEPaBHOMEPHOE [IBW)KEHUE, WHEpIHs, B3aUMOJCICTBHE Tel, paBHOBECHE
TBEPABIX TN C 3aKPEIUIEHHOM OChIO BpalleHMs, Nepenada JaBieHUs TBEPABIMHU TeJIamH,
KHUAKOCTAMH M Ta3amu, aTMmocepHoe JaBlieHHE, IUIaBaHHE TeJ, IpeBpalleHus



MEXaHUYECKOW PHEpPIrUu) IO OMNMCAHUI0 MX XapaKTEpPHbIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacro3HaBaTh IPOSIBIECHUE U3YUYEHHBIX (PU3MUECKUX SIBIECHUH B OKpPY’KAIOLIEM MHpE, B
TOM 4HciIe GU3NIECKUE SIBICHHS B IPUPOJIC: IPUMEPHI IBUKCHUS C PA3IIMYHBIMH CKOPOCTSIMH
B JKMBOM M HEXHUBOH IIPUPOJE, NCUCTBUE CWJIBI TPEHUS B IPUPOAEC U TEXHUKE, BIIMSHHUE
aTMOC(EpPHOTrO JaBJIEHUS Ha )KUBOM OpraHM3M, IJIaBaHueE pbIO, pbluaru B TeJe 4eJ0BEKa, IpU
9TOM HEpPEeBOJUTh NMPAKTHUECKYIO 3a/ady B y4eOHYIO, BBIJCIATh CYILIECTBEHHBIE CBONCTBA
(mpu3HaKy) HU3UYECKUX SBICHHIA;

OIMCHIBATh M3YYCHHBIE CBOWCTBA TEN M (PU3UUYECKHE SBICHUS, UCHOIB3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BPEMS, IIyTh, CKOPOCTh, CPEIIHSS CKOPOCTb,
CWJIa YNPYrocTH, CHJIa TSDKECTH, BEC Tella, CUila TPEHHs, JaBieHue (TBEpIOro Tena,
AKHUJIKOCTH, Ta3a), BHITAJKUBAIOLIAs CHJIa, MEXaHU4YecKass paboTa, MOLIHOCTb, IIEYO CHJIBI,
MOMEHT CWJIbl, KO3(Q(QHUIMEHT TOJE3HOr0o JEHCTBUS MEXaHU3MOB, KHHETHYECKas U
NOTEHIMAJbHAs HHEPrus), IPU ONUCAHHUU MPABWIBHO TPAaKTOBaTh (U3NYECKUH CMBICIT
UCIOJIb3YEMbIX BEJIMYMH, UX O0O03HAUYEHUS M €JUHMLBI (U3UYECKUX BEJIMYUH, HAXOAWUTh
(bopMyIbl, CBSI3BIBAOLINE JAHHYIO (PU3MUYECKYIO BEIMUUHY C JPYTUMHU BEJIMYMHAMU, CTPOUTh
rpaduKy U3y4eHHbIX 3aBUCUMOCTEH (PU3MUECKUX BEIMUMH;

XapaKkTepu30BaTh CBOMCTBA Tel, (U3NYECKUE SBJICHUS M IPOLECCHI, HCIOJIb3YS
IpaBwia CJIOXEHUS cwil (BIOJb OAHOM mpsiMoi), 3akoH ['yka, 3akon [lackans, 3akoH
Apxumena, IpaBwIO paBHOBEcHsl pblyara (0JI0Ka), «30J10TO€ MPaBUIIO» MEXAaHUKH, 3aKOH
COXpaHEHHS MEXaHMUECKOW SHEPTUH, TIPU STOM JaBaTh CIOBECHYIO (DOPMYIIMPOBKY3aKOHA U
3aMMChIBaTh €r0 MaTEMAaTUYECKOE BHIPAKEHUE;

OOBSACHATh (PU3NYECKUE SBJICHMS, IMPOLECChl W CBOICTBA Te€l, B TOM UHUCIE HUB
KOHTEKCTE CUTyauuin MIPaKTUKO-OPHUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITD
NPUYHNHHO-CIICICTBEHHBIE CBSI3M, CTPOUTH OOBSCHEHWE W3 1-2 JOTMYECKUX IIIaroB C
ornopoid Ha 1-2 W3y4EHHBIX CBONCTBAa (U3NYECKUX SIBICHUN, (U3NYECKUX 3aKOHA WIIU
3aKOHOMEPHOCTH;

pemiath pacu€THble 3agaud B 1-2 JelicTBUS, HUCHONB3Yys 3aKOHBI M (OPMYIIbI,
CBsi3bIBalOIME (hU3MUYECKHE BEIMYMHBI: Ha OCHOBE aHajM3a YCJIOBMS 3aJjauyd 3aluChIBAaTh
KpaTKoe YCJIOBUE, MOACTaBIATh (PU3NYECKHE BEIMUMHBI B ()OPMYJIbI U MPOBOJUTH PACUETHI,
HaXOJUTh CHpPaBOYHbIC JIaHHBIE, HEOOXOMUMBIE JUId pELIeHUs 3a7ay, OIEHUBATh
PEATMCTUYHOCTD MOTYYEHHON (PU3HMUECKON BETHMYUHBI;

pacrio3HaBaTh NPOOJEMbI, KOTOPbIE MOXHO PpEIIUTh MPH NOMOIIM (PHU3HUECKUX
METOJIOB, B OMMCAHUU HCCIIEIOBAHUS BBIACIATH MPOBEPSIEMOE MPEANONIOKEeHHE (TUIOTE3Y),
pa3ianyaTh ¥ MHTEPIPETUPOBATH MOJYyUEHHBIH pe3yNbTaT, HAXOIUTh OLIMOKHU B XOJI€ OIBITA,
JIENIaTh BBIBOJIBI 110 €T0 PE3YJIbTAaTaM;

MPOBOJIUTH OMBITHl MO HAOMIOJACHUIO (PU3UYECKHX SIBICHUH WU (PU3MUECKUXCBONCTB
Ted:  (OpMyITUpOBaTh IPOBEpsiEMble  IMPEAINONOKEHHUs,  CcOOMpaTh  yCTAaHOBKY U3
MPeJIOKEHHOTO 000pYyIOBaHMs, 3alMUCBhIBATh XOJ ONbITa U (OPMYIHpPOBATH BBHIBOJIBI,
BBITMIOJIHATH NPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl Tea, 00bEMa, CUIIbI

U TeMIIepaTyphl C UCIOIb30BaHUEM aHAJIOTOBBIX U HU(PPOBLIX TPUOOPOB, 3aIUCHIBATH MOKA3aHUS
pUOOPOB C YUETOM 3aJaHHOM aOCOFOTHOM MOTPEITHOCTH U3MEPEHU;

MPOBOJIUTH HCCIIEAOBAaHUE 3aBUCHUMOCTH OJHOW (PU3MUECKOW BEIWYUHBI OT JAPYTOU C
MCIIOJIb30BaHUEM NPSAMBIX MU3MEPEHHH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBMIKYILErocs Teja
OT BPEMEHH JIBUXKEHUS TeJa, CHIIbl TPEHUS CKOJIBKEHHs OT Beca Teja, KadecTBa 00pabOTKH
MOBEPXHOCTEN TeJI M HE3aBUCHUMOCTH CHJIBI TPEHHUS OT IUIOIIAJN COINPUKOCHOBEHUS TeEll,



CHJIBl YIPYTOCTU OT YAJMHEHUS NPY>KUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00BbEMaA MOTrpyKEHHOM
YaCTH TeNa M OT IJIOTHOCTH HUJIKOCTH, €€ HE3aBHCUMOCTH OT IJIOTHOCTH Tea, OT IIyOUHBI,
Ha KOTOPYIO MOTPYKEHO TEJIO, YCJIOBHUM IUIAaBAHUS TEJ, YCIOBHI pPABHOBECHS pblyara M
0JIOKOB, y4acTBOBAaTh B IUIAHUPOBAHMM Y4EOHOro HCCIEIOBaHMSA, COOMpaTh YCTaHOBKY U
BBIMOJIHATh HM3MEPEHUs, CJenys TMPEeAOKEHHOMY IUIaHy, (HUKCHpPOBATh PE3YJIbTATHI
MOJYYCHHON 3aBUCHUMOCTH (PU3MUYECKUX BEIMYMH B BHUJAE MPEIJIOKECHHBIX TaOIHIl |
rpauKoOB, JleJ1aTh BBIBOJBINO PE3yJIbTaTaM UCCIIEI0BaHMS;

IIPOBOJIUTh KOCBEHHBbIE M3MEpPEHMs] (U3UYECKUX BEJIWYMH (IUIOTHOCTh BEILECTBA
AKHUJIKOCTH U TBEPOTO TeJla, CUJla TPEHHsI CKOJIbKEHUS, AABJICHUE BO3/yXa, BHITAJIKUBAIOIIAs
CHJIa, IEHCTBYIONIAs HA MOTPYKEHHOE B XKUJKOCTh TEJI0, KOAPPHUIHUEHT IOJIE3HOIO ACHCTBUS
IPOCTBIX MEXaHU3MOB), ClIeAys HPEAJOKECHHON MHCTPYKLUH: NPU BBIITOJHEHUH W3MEPEHUHN
coOMpaTh SKCIIEPUMEHTAIIBHYIO YCTAHOBKY U BBIYMCIATH 3HAUCHHE UCKOMOM BEJTMUUHBI;

coOyoaTh IpaBWja TEXHUKM O€30MacHOCTH IHpu  pabore ¢ 1abopaTOPHBIM
000py10BaHUEM;

yKa3bplBaTh IPUHLUIBI JEHCTBUA NPUOOPOB M TEXHUUECKUX YCTPOMCTB: BECHI,
TEPMOMETP, JUHAMOMETpP, COOOIIAIOIIMECS COCY[bl, OApOMETp, phbluar, IMOABMKHBIA MU
HEMOABMKHBIN OJIOK, HAKJIOHHAs TJIOCKOCTb;

XapaKTepu30BaTh IPUHLUIBl JCHCTBUS M3YyYCHHbIX HPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OHOpPOM Ha MX ONUCaHWs (B TOM 4YHCIE: MOAIIUIHUKH, YCTPOHUCTBO
BOJIONIPOBO/A, TUAPABIMYECKHM @pecc, MaHOMETp, BBICOTOMEp, IOPIIHEBOH Hacoc,
apeoMeTp), HCIHOJb3ysl 3HAHUSA O CBOMCTBaX (PU3UYECKUX SIBICHUH M HEOO0XOIUMBIE
(du3nUeckre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOANUTH TpUMEphl (HAXOAUTh HWHPOPMALMIO O NpPUMEpax) MPaKTUYECKOTO
UCIOJIb30BaHUsl  (U3NYECKUX 3HAHUW B TOBCEJHEBHOM KU3HU s oOecreyeHus
0e30MacHOCTH Mpu OOpallleHuH ¢ MpudopamMu U TEXHUUYECKUMHU YCTPOMCTBaMM, COXpaHEHUs
3/10pOBBS U COOJIIO/IEHUSI HOPM SKOJIOTMUYECKOT0 IIOBEJICHUS B OKpY Karolencpee;

OCYIIECTBIATh OTOOp HCTOYHUKOB HH(popmanuu B HHTepHEeTe B COOTBETCTBUU C
3a/laHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHMW M MYTEM CpaBHEHUS
Pa3IUYHBIX UCTOYHHMKOB BBIIEIATh MH(POPMAIUIO, KOTOpas SIBISETCS MPOTUBOPEUMBON HIIN
MOJKET ObITh HEIOCTOBEPHOI;

HCIIOJIb30BaTh MPU BBINOJIHEHUU Y4YEOHBIX 3aJaHUN HAy4YHO-IOMYJISIPHYIO JINTEPATypy
bu3nyecKoro cojaep:KaHus, CIpaBOYHBbIE MaTepuaibl, pecypcbl cetu WHTepHeT, BialieTh
npuéMaMi KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs MH(OpPMALMK U3 OJHOW 3HAKOBOU
CUCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHBIE KpaTKUE MHCbMEHHBIE M YCTHBIE COOOLICHHS Ha OCHOBE 2—3
UCTOYHHUKOB HMH(POpPMALUU (U3NYECKOTO COAEp)KaHUS, B TOM 4YHCIE MyOJUYHO [eNaTh
KpaTKue COOOIlEeHUsS O pe3yJbTaTaX IMPOEKTOB WM Y4YeOHBIX MCCIEIOBaHUM, MPU STOM
IPaMOTHO HUCIMOJIb30BaTh M3YYECHHBIH MOHATHHUHBIA ammapar Kypca (U3HMKH, COIMPOBOXKAATH
BBICTYIUUIEHHE ITPE3ECHTALINEH;

IIPU BBIMOJHEHUH y4E€OHBIX MPOEKTOB U HCCIEAOBAHUN pacupenensTh 00S3aHHOCTH B
rpynmne B COOTBETCTBMM C IOCTaBJIEHHBIMM 3a/ayaMH, CIEIUTHh 3a BBINOJIHEHHEM IIJIaHa
NeMCTBUHM, aJeKBaTHO OLIGHUBAaTh COOCTBEHHBIM BKJIaJ B JCATEIBHOCTb TPYIIIIBL,
BBICTpAauBaTh KOMMYHUKATHBHOE B3aUMOJICHICTBUE, YUUTHIBAasE MHEHUE OKPYKAIOIIHX.

K xoH1y 00y4yeHnus B 8 kiiacce npeaMeTHbIEe pe3yabTaThl Ha 6a30BOM YPOBHE JOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH y OOYHAIOIITUXCSI YMEHUM:



WCIIOJIB30BaTh MOHATHS: Macca M pa3Mepbl MOJEKYJ, TEIIOBOE JABUKEHUE aTOMOB U
MOJIEKYJI, arperaTHbleé COCTOSIHUSI BEIIECTBA, KpHUCTAUIMYECKWEe U amop¢Hble Tena,
HACBIIICHHBI M HEHACBILIEHHBIM Map, BJIAXKHOCTh BO31yXa, TEMIEPATypa, BHYTPEHHSA
SHEprus, TEIUIOBOM JBUraTEllb, 3JEMEHTAPHBIM O3JIEKTPUUYECKHM 3apsll, JJIEKTPUUYECKOE
10JI€, MPOBOAHUKHU W JUABJIEKTPUKH, IMOCTOSHHBIM AJIEKTPUYECKUN TOK, MAarHUTHOE MOJIE;
paznuyaTh SIBJICHUS (TEIUIOBOE paCUIMpEHHE U CXaThe, TeIvlonepenaya, TerioBOe

paBHOBeCcHE, CMauyuMBaHUE,  KaNWUISPHbIC SIBJICHUS, ucrapeHue,
KOHJICHCALIUS, [IIaBJICHUE, KpUCTaILTU3alus
(oTBepreBaHUE),  KHUIICHHE, Teruionepeaya (TerIonpoBOJHOCTb,

KOHBEKIMsI, M3JIy4eHHE), OJJIEKTpH3alMs Tell, B3aUMOJICHCTBHE 3apsAoB, JeHCTBUS
AIIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aWMOJICHICTBHE MarHuUTOB, JICHCTBHE
MarHUTHOTO TIOJII Ha MPOBOJHHUK C TOKOM, AJIEKTPOMArHUTHASMHIYKLHUS) IO
OTIMCAHHIO WX  XapaKTepHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3UIECKOE SBICHUE;

pacro3HaBaTh MPOSIBICHUE N3YYEHHBIX (DU3NYECKHUX SBICHHUN B OKPY)KAIOLIEM MHpE, B
TOM uucie (hU3MYECKHe SBICHUS B MPUPOJIE: MOBEPXHOCTHOE HATSKEHHE U KaNHIUISIPHBIE
ABIICHUSI B TPUPOJIE, KPUCTAIIBI B mpupojne, uznydenue CoiHIa, 3aMep3aHue BOAOEMOB,
MoOpcKHue Opu3bl, 00pa30BaHHE pPOCHI, TyMaHa, HHEs, CHEra, JJICKTPUYECKUE SIBICHUS B
atMocdepe, MEeKTPUIECTBO KHUBBIX OPraHU3MOB, MArHUTHOE IoJie 3eMiiu, Apei¢ MOII0CoB,
pPOJIb MarHUTHOTO TOJIS /ISl )KM3HM Ha 3emJie, MOJIIPHOE CHUSHHE, MPH 3TOM IEPEBOAMTH
NPaKTUYECKYI0 3amady B Y4yeOHYIO, BBIICISATH CYIIECTBEHHBIE CBOMCTBAa (IPU3HAKH)
(bu3NYECKUX SIBJICHUN;

OIMCHIBATh U3YUYECHHbIE CBOMCTBA TeJ U (PU3MUECKHUE SBJICHUS, UCIIONB3YS (PU3HUECKUE
BEIMYMHBI  (TeMIepaTypa, BHYTPEHHSS OSHEpPrus, KOJMYECTBO TEIUIOThI, yJelbHas
TEINIOEMKOCTh ~ BELIeCTBA,  yAeldbHas  TEIUIOTa  IUIaBJICHMs,  yJeJlbHas  TemloTa
napooOpa3oBaHMs, yJeNbHAs TEIJIOTAa CrOpaHHWsS TOIUIMBA, KOX(PQHUIMEHT IOJIE3HOTO
JEMCTBUS TEIUIOBOW MAIlIMHBI, OTHOCUTEIbHAS BIAXXHOCTH BO3IyXa, DJEKTPUUECCKHNA 3apsi,
CHJIa TOKa, OJEKTPUYECKOE HaIpsDKEHHE, COMPOTHBICHUE TPOBOJHUKA, YJIEIbHOE
COIIPOTHBIICHUE BEIIECTBA, PadOTa W MOIIHOCTH D3JEKTPUYECKOTO TOKA), MPH OINUCAHUU
NPaBUIbHO TPAKTOBAaTh (PU3UYECKUH CMBICT MCIIOJIB3YEMbIX BEIMYMH, O0O3HaueHUs W
€IMHULBl (PU3NYECKUX BEJIWYHMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOLINE JaHHYIO (DU3UYECKYIO
BEIMYMHY C JAPYTMMHM BEIMYMHAMHU, CTPOUTh TIpadUKd M3YyYCHHBIX 3aBUCHMOCTEH
(UBUYECKUX BEIIMYNH;

XapaKkTepu30BaTh CBOMCTBA TeJ, (U3WYECKUE SBJIEHUS M TPOLECCHI, HCIOJIb3YS
OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHHUS BEUIECTBA, IPUHIUI
CYNEpHO3UINH TOJeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHMs 3apsia,3akoH Owma
JUIsl ydacTka 1enu, 3akoH JDxoyns—JleHna, 3akOH COXpaHEHHsS! >HEPIHU,IpHU 3TOM J1aBaTh
CJIOBECHYIO ()OPMYIUPOBKY 3aKOHA U 3aMIUCHIBATH €70 MAaTEMAaTUYECKOEBBIPAKEHNUE;

OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOMCTBA Tel, B TOM YHUCIE U B KOHTEKCTE
CUTyallUll MPaKTUKO-OPHUEHTHPOBAHHOIO XapaKTepa: BBISBISITH NMPUYMHHO- CIIEJCTBEHHBIE
CBSI3U, CTPOUTH OOBsICHEHHME W3 |—2 JOrMyeckux MIAroB ¢ OMOpod Ha 1—2 W3y4EeHHBIX
CBOWCTBA (PU3MUECKUX SBJICHUN, PU3UUECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemarh pacy€THhIC 3amadyd B 2-3 JICUCTBUS, WCIOJB3YS 3aKOHBI W (POPMYIIBI,
CBs3bIBAIONIME (PU3MYECKUE BEIMYMHBI: HAa OCHOBE aHallM3a YCIIOBUS 3aJaud 3alUChIBATh
KpaTKO€ yCJIOBHE, BBISBIIATH HEOCTATOK JAHHBIX JIJISl PEILICHUs 3a/1a4i, BEIOUpATh 3aKOHBI U
dbopMyIibl, HEOOXOAUMBIE Ui €€ pEelIeHUs, TPOBOJUTH PAcU€Thl U CPABHUBATH OJYyUEHHOE



3HaYeHHe (PU3NUECKON BETMUMHBI C U3BECTHBIMH JIaHHBIMH;

pacrmo3HaBaTh MPOOJEMBbI, KOTOpblE MOXXHO PEUIUTh IPH TMOMOIIU (PUINUECKUX
METOJIOB, HCIIOJIb3YsI ONMMCAHHE WCCIIEeOBAHUS, BBIICNIATH MPOBEPSEMOE MPEANOI0KEHHE,
OLICHUBATh MPABUIILHOCTh MOPSAKA MPOBEACHUS UCCIIEIOBAHUS,AETIaTh BBIBOIBL;

MIPOBOJIUTH OIBITHI 1O HAOIIOACHUIO (PU3UYECKHUX SBICHUN WM (PU3MUECKUX CBOMCTB
TeJ (KalJUISipHbIE SIBICHUS, 3aBUCIMOCTb JIaBJICHHUS BO3JlyXa OT €ro 00b&Ma, TeMIeparypsl,
CKOPOCTH TIpOLIECCa OCTBIBAHWS M HArpeBaHUs MPH HW3IYYCHWU OT LBETa M3JIydaroien
(TIOTIOMIAOIIEH) MOBEPXHOCTH, CKOPOCTh HCIAPEHUsI BOJBI OT TEMIEPATyphl KHUIKOCTU U
IUIOIAAN €€ MOBEPXHOCTH, JIEKTPU3AIMS Te U B3aUMOJICHCTBHE AJNEKTPHUUECKUX 3aps/IOB,
B3aMMO/ICHICTBHE TOCTOSIHHBIX MAarHWTOB, BU3YaJIM3allMsl MAarHUTHBIX IOJICH MOCTOSTHHBIX
MarHuTOB, JIEHCTBHSI MAarHUTHOTO TOJsI HAa MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa  3JIEKTPOJBUIATENsl IOCTOSIHHOTO  TOKa):  (OpMYJIMpPOBaTh  IPOBEPSEMBIE
NPEIOI0KEHUs, COOMpaTh YCTAaHOBKY M3 MPEIIOKEHHOTO 00O0PYAOBaHMS, ONHMCHIBATH XOJI
OmbITa ¥ POPMYIIMPOBATHBBIBO/IBI,

BBITIOJIHATE TIPSMBIE U3MEPEHUS] TeMIepaTypbl, OTHOCUTEIFHON BIIAXXHOCTH BO3IyXa,
CHWJIBI TOKA, HAIIPSDKEHUS C UCTOIh30BAaHUEM aHATIOTOBBIX MPUOOPOB U TATYMKOB (PUIUUECKUX
BEJIMYMH, CpaBHUBATh pE3yJNbTaThl MU3MEPEHHl ¢ y4€TOM 3alaHHON aOCONIOTHOU
MOTPEIIHOCTH;

MIPOBOAUTH HCCIEIOBAHUE 3aBUCUMOCTU OJHOM (DU3MUECKON BEIUYUHBI OT APYTro C
UCIOJIb30BaHUEM MPSAMBIX HU3MEPEHUN (3aBUCHMOCTh COMPOTHUBIICHUS MPOBOJAHHUKA OT €ro
JUIMHBI, TUIOUIAIM TIOTMEPEYHOr0 CEYSHHS U YACIBHOTO CONPOTHUBICHHS BEIIECTBA
NPOBOJHUKA, CHJIBI TOKA, HIYIIETO Yepe3 MPOBOAHWK, OT HANpPSOKEHHWS Ha TPOBOJHHKE,
UCCIIEIOBAaHUE  TIOCIIEAOBATEIFHOTO W TApaJUISNBHOTO  COCIWHEHHWH TMPOBOJHUKOB):
IUIAaHUPOBaTh HCCIE0OBaHWE, COOUpPATh YCTAHOBKY M BBIIOJHATH HM3MEPEHMs, CIeays
NPEUIOKEHHOMY IUIaHy, (UKCHpPOBATh pe3yJIbTaThl IOJYyYEHHOH 3aBUCUMOCTH B BHUJE
TaOIUI U TpaQUKOB, JeNaTh BHIBOJBI 10 pe3yJIbTaTaM UCCIIEI0BaHMS;

MIPOBOJIUTh KOCBEHHBIE HM3MepeHHs (pU3MUecKuX BeIWYMH (yIelnbHas TEII0EMKOCTh
BEIIIECTBA, CONPOTUBJICHHWE IMPOBOJHMKA, PabOTa M MOIIHOCTh HJIEKTPUYECKOTO TOKA):
IUIAaHUPOBaTh ~ W3MEPEHHUs, coOUpaTh  SKCIEPUMEHTAJbHYIO  YCTAaHOBKY,  CIEays
NPEeUI0KEHHON MHCTPYKLUHU, U BEIYUCIIATH 3HAU€HUE BETMUUHBI;

coOmoaTh TMpaBWja TEXHUKM O€30MacHOCTH Mpu  paboTe ¢ 1abOpaTOPHBIM
00opyaOBaHUEM;

XapaKTepu30BaTh MPHHIUIBI JCHCTBUS HM3YyYCHHBIX NPUOOPOB W TEXHHUYECKUX
YCTPOWCTB C OMOPOI Ha WX OMUCAHUSA (B TOM YHCIIE: CHCTEMa OTOILICHHS IOMOB, TUTPOMETD,
napoBasi TypOWHa, aMIepMeTp, BOJBTMETP, CUETYHK  DJICKTPHUUECKOW DHEPTHH,
AIIEKTPOOCBETUTENbHBIE  MPUOOPHI,  HarpeBaTelbHbIE  DIEKTPONPUOOpPHI  (IIPUMEpHI),
AIIEKTPUUYECKUE MPETOXPAHUTENHN, IEKTPOMATHUT, DJEKTPOJBUTATENb IOCTOSHHOIO TOKA),
UCTONB3Yysl 3HAaHUS O CBOMCTBaX (PU3MUECKUX SABICHHH M HeoO0XoAuMble (U3NYECKHE
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHHUYECKHE YCTPOWCTBA M HM3MEPHUTEIbHBIE TPUOOPHI IO
cXeMaM ¥ CXEMAaTUYHBIM PHUCYHKaM (KHIKOCTHBIH TEPMOMETpP, TEPMOC, ICHUXPOMETP,
TUTPOMETP, ABHUraTelb BHYTPEHHETO CTOPaHHUs, JIEKTPOCKOI, PEeoCTaT), COCTABIATh CXEMbI
AIIEKTPUUYECKUX LIETell ¢ IMOCIeI0BaTeIbHBIM U MapajuleIbHBIM COCTUHEHHEM 3JIEMEHTOB,
pasnnyas ycIoBHbIE 0003HAUCHHSI FJIEMEHTOB JICKTPUUYECKUX LIETICH;

NPUBOAUTH TIpUMEpHl (HaXOOUTh HH(GOPMAIMIO O MpUMepax) MPAKTHUYECKOTO
UCIONIb30BaHUsl  (U3MYECKUX 3HAHUM B TMOBCEJIHEBHOM JKU3HM JUIsl  oOecredeHus
0€30I1aCHOCTH TIpU OOpaIlleHHH ¢ MPUOOpaMH M TEXHHUUYECKUMH YCTPOMCTBAMH, COXPAHEHUS



37I0pOBBSI M1 COOTIOICHUS] HOPM HKOJIOTHUYECKOTO OBE/ICHUS B OKPY’KarOLLEH Cpere;

OCYIIECTBIIATh MOUCK HHpOpMauuu (GU3NYECKOro coaepkaHuss B HTepHere, Ha
OCHOBE MMEIOIINXCS 3HAHUM U IIyTEM CPaBHEHUS JOIOIHMUTEIBHBIX MUCTOYHUKOB BBIIEIATH
UH(POPMALINIO, KOTOpast SBJISETCS MPOTUBOPEUNBOI M MOXKET OBITh HETOCTOBEPHOI;

WCTOJIb30BATh MPH BBIMOJHEHUH YYEOHBIX 33JaHUN HAYYHO-TIOMYJISIPHYIO JUTEPATYPY
($U3MUeCKOro CcoNepKaHMs, CIPAaBOYHBIC MaTepuaibl, pecypchl cetu VHTepHeT, BiajeThb
npuéMaMM KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHus MH(pOpMALMM U3 OAHOH 3HAKOBOM
CUCTEMBI B IPYTYIO;

co3/laBaTb COOCTBEHHbIE IMCbMEHHBIE M KpaTKUE YCTHblE COOOLIeHHs, 00001mas
UHPOPMALIMIO M3 HECKOIBKHUX HCTOYHMKOB (PU3MUECKOTO COACpKaHUs, B TOM 4YHUCIE
nyOJIMYHO TNPEACTaBIATh PE3YJbTAaThl IMPOEKTHON WM HCCIIEN0BATENIbCKONW AESATEIbHOCTH,
OpU 3TOM TPAMOTHO HCIOJIB30BATh W3YUYCHHBIH MOHATUHHBINA ammapaT Kypca (Qusmkw,
COIPOBOKAATh BBICTYIIJIEHUE NTPE3EHTALUEH;

IPU BBINOJHEHUH Y4YEOHBIX HIPOEKTOB M MCCIEIOBAHUN (U3UUECKUX IPOLECCOB
pacripenesiaiTh 0053aHHOCTH B IPYIINE B COOTBETCTBUU C IIOCTABJICHHBIMM 3a/1a4aMU, CJICAUTh
3a BBIIOJHEHUEM IUIaHA JEHCTBUHM W KOPPEKTUPOBATH €ro, aJeKBaTHO OLICHUBATb
COOCTBEHHBIM BKJaJ B JESATEIbHOCTb TIpYMIbl, BbICTPAaUBaTh KOMMYHHUKAaTHBHOE
B3aMMO/ICHCTBHE, POSIBIISS TOTOBHOCTH pa3penaTb KOH(IUKTHI.

K xoH1y o0yueHus B 9 kiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYHAIOLINXCS YMEHUH:

UCIOJIb30BAaTh IOHATHUS: CUCTEMa OTCYETa, MaTepualibHas TOYKa, TPaeKTOpHUs,
OTHOCHUTEJIBHOCTh MEXaHWYECKOTO MABIDKEHHs, nedopmanus (ympyras, IUlacTU4decKas),
TPEHHE, LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb M IEPETrPY3KH, LIEHTP TSKECTH,
abcomoTHO TBEPIOE TENO, LEHTP TXKECTU TBEPAOTO Tejla, paBHOBECHE, MEXaHHUYECKHUE
KoJIeOaHUsI U BOJIHBI, 3BYK, MHQPA3BYK U YJIbTPa3BYK, 3JIEKTPOMATrHUTHBIE BOJIHBI, IIKasa
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAJIbHO30PKOCTb, CIEKTPBI MCITyCKaHHS U
HOTJIOIEHMs, anb(da-, 6eTa- U raMMa-u3JIy4deHUs], U30TOIbI, sIepHAs YHEPTETHKA;

pa3nuyath SBJICHUS (paBHOMEPHOE M HEPABHOMEPHOE NPSMOJIUHEHHOE MIBHMKEHHE,
PaBHOYCKOPEHHOE NPSMOJIUHEWHOE MABM)KEHHE, CBOOOJHOE TMajJeHHe TeJl, PaBHOMEpPHOE
JIBIDKEHUE 110 OKPY>KHOCTH, B3aMMOJAEHUCTBUE TE€J, PEAKTHBHOE JIBUKEHUE, KoJjeOaTelbHOoe
JBIDKEHUE (3aTyXarolle M BBIHYKICHHbIE KoJieOaHUs), p€30HAHC, BOJHOBOE JBH)XEHUE,
OTpaXCHHE 3BYKa, NPSAMOJIMHEMHOE pacCHpOCTPAHEHUE, OTPAXEHHE U IPEIOMIIEHHE CBETA,
MOJTHOE€ BHYTPEHHEE OTpa)KEeHHE CBETa, Pa3jioKeHHe OelIoro CBeTa B CHEKTP M CIOKEHUE
CHEKTPaJIbHBIX 1IBETOB, AMCIIEPCHUSI CBETA, €CTECTBEHHAs PaJHOaKTUBHOCTh, BOZHUKHOBEHHE
JMHENYaToro CrnexkTpa M3JyuyeHHus) MO OMUCAHUIO HUX XapaKTEpHBIX CBOMCTB UM Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMIUX JAHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUEHHBIX (M3UYECKUX SIBJICHUM B OKpY’XKaroliem Mupe (B
TOM uucie (U3MYEecKHe SIBICHUS B TMPUPOJE: NPUIMBBI U OTIUBBI, JBUKEHHE ILJIAHET
ConHeyHOM CHUCTEMBl, PEaKTHUBHOE IBM)KEHHME MKHUBBIX OPraHHW3MOB, BOCIPHUATHE 3BYKOB
’KUBOTHBIMH, 3€MJIETPSICEHUE, CEICMUUECKHUE BOJIHBI, IIyHAMH, 3X0, I[BE€Ta TEJ, ONTHYECKHE
ABJIGHUST B TMpHUpoAe, OUOIOrHYecKoe JeHCTBHUE BHAWMOIO, YJIbTPapuOIETOBOIO U
PEHTT€HOBCKOTO M3JIy4eHHMM, €CTECTBEHHbIH pPaaUOAKTHUBHBIA (DOH, KOCMHUYECKHUE JIyuH,
paziMoOaKTUBHOE U3ITyYEHHUE IPUPOAHBIX MUHEPAJIOB, IEHCTBUEPAINOAKTUBHBIX U3JIyYE€HUN Ha
OpraHu3M 4YellOBeKa), MPH 3TOM MEPEeBOAUTH MPAKTHUYECKYIO 33/a4y B y4eOHYIO, BBIJICIATh
CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKH) (PU3UUECKUX SBJICHU;

OIMCHIBATh U3YYCHHBIE CBOWCTBA TN M (PU3MUYECKHUE SBJICHUS, UCTIONB3Ys (pru3nueckue



BEJIMYMHBI (CpPeIHSIEI W MrHOBEHHAash CKOPOCTh Tejla MPH HEPAaBHOMEPHOM JIBUKCHUH,
yCKOpEHHe, MepeMeIIeHHe, MyTh, YIIO0Bas CKOPOCTh, CHJIA TPEHHs], CHJa YIPYTOCTH, CHJA
TSDKECTH, YCKOPCHHE CBOOOJHOIO MAaJeHHs, BEC Tella, HUMIIYJIbC Teja, HMITYJIbC CHJIbI,
MEXaHUYecKass paboTa M MOIIHOCTh, IMOTCHIMAJIbHAS JHEPrusl Teja, IMOAHATOrO Haj
MOBEPXHOCTBHIO 3EMJIM, IMOTCHI[HAIbHAS SHEPTHUS CHKATON NPY)KUHBI, KUHETHYECKAsi SHEPTHS,
MOJTHAsE MEXaHUYeCKasi HEPrus, MEePHO M YacToTa KoJeOaHHi, JJUHA BOJIHBI, TPOMKOCTb
3ByKa W BBICOTAa TOHA, CKOPOCTh CBETa, MOKAa3aTeb MPEIOMIICHHS CPElibl), MPH OMUCAHUU
NPaBUIbHO TPAKTOBATh (U3UUYECKUN CMBICI HCIOIb3YEMBIX BEIHUYWH, OOO3HAYCHUS H
eMHUIBI (PU3UYCCKUX BEJIIMYMH, HAXOAUTh (OPMYJIbI, CBI3BIBAIONINE JTAHHYIO (DU3HUECKYIO
BCIIMYMHY C JPYTUMH BEJIMYHWHAMH, CTPOUTH TpaUKH H3YYEHHBIX 3aBUCHMOCTCH
(U3HYECKUX BETTUYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHMS U MPOLECCHI, UCIOIb3Ys 3aKOH
COXpPAHEHMs SHEPIUH, 3aKOH BCEMUPHOT'O TATOTEHUS, IPUHIIMII CYTIEPIIO3ULIMH CUJI, TPUHLIUI
OoTHOcUTeNbHOCTU [anuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIIYJIbCA, 3aKOHbI
OTpaXEHMsI M IIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsIOBOT0 U MAacCOBOTO YHUCEN IIPU
SEPHBIX PEAKIUAX, IPU STOM JIaBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA M 3aIUCBIBATH €TI0
MaTeMaTHYeCKOE BbIpaKEHUE;

OOBSICHATh (pU3MYECKHE MPOLECChl W CBOMCTBAa Ted, B TOM 4YHCIE U B KOHTEKCTE
CUTyallMii MPaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBIABIATH NMPUUYMHHO- CJIECICTBCHHBIC
CBSI3U, CTPOUTH OOBSICHEHHE W3 2-3 JOrMYEeCKHX IIaroB ¢ OMOpoW Ha 2—3 M3YYEHHBIX
CBOMCTBA (PU3MUECKUX ABJICHUN, PU3NUECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIEe 33a4M (OMMpPAIOIIMECs Ha CUCTEMY U3 2—3 ypaBHEHHI), HCTIOJIb3Ys
3aKOHBI U (POpPMYJIBI, CBS3BIBAIOIINME (PU3NUYECKHE BEIMYMHBI: HAa OCHOBE aHAJIM3a YCIIOBUS
3aJ]auu 3aluChIBaTh KPAaTKOE YCIIOBHE, BBISABIATH HEJAOCTAIONIIME WM M30BITOUHBIE JTaHHBIE,
BBIOMpPATh 3aKOHbI W (QOPMYJIbI, HEOOXOIUMBIE ISl PELICHHs, MPOBOJIUTH DPACUETHl U
OILIEHUBATh PEATMCTUYHOCTH MTOJTyYEHHOTO 3HAYCHHS (PU3UICCKONBETUINHBL

pacrio3HaBaTh TPOOJIEMBI, KOTOPbIE MOXXHO PEHIMTh TPH TOMOIIKA (PHUIUIECKUX
METOJIOB, HCIIOJIb3Yysl ONHUCAHHE MWCCIENOBAaHUS, BBIICNSTH IMPOBEPSEMOE IMPEANOI0KEHHE,
OLICHUBATh MPAaBUJIBHOCTb TMOpsSAKA MPOBEAEHUS MCCIENOBAaHUS, JIeNaTh  BBIBOJBL,
UHTEPIPETUPOBATH PE3YJIbTaThl HAOIIOIEHUH U OIBITOB;

MIPOBOJIUTH OIBITHI 1O HAOIIOAEHUIO (DPU3NYECKHUX SBICHUN WM (PU3MUECKUX CBOMCTB
Ten (U3yueHue BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXpAaHEHHUS DSHEPTUU, 3aBUCHUMOCTh
nepuojia KojeOaHUi NPYXKHUHHOTO MasTHHUKA OT MAacchl Ipy3a U KECTKOCTHU MPYKUHBI U
HE3aBUCHMOCTh OT aMIUTUTYJbl MajblX KojeOaHHH, NpSMOJUHEHHOE paclpocTpaHeHue
CBETa, Pa3JIoKEHUE OEel0ro CBETa B CIIEKTP, M3YUYEHHE CBOWCTB M300pak€HUS B IUIOCKOM
3epKajie 1 CBOMCTB M300pakeHUs MpeaMeTa B COOMpAOLIel JIMH3€e, HaO0JeHHEe CIUIOMIHbIX
U JINHEHYaThIX CHEKTPOB M3JIyUYEHHs): CAMOCTOSATEIbHOCOOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa 000pyAOBaHUS, OTIMCHIBATH X0/ OTBITA U €T0 PE3YIbTAThI, (POPMYIHPOBATH BHIBOIHI;

MPOBOJIUTh TIPH HEOOXOJMMOCTH CEpPHUI0 TPSMBIX H3MEPEHUH, OINpeneNss CpeaHee
3HaYeHHe u3MepseMoil BenuuMHbl ((PoKycHOe paccTosHMEe coOMparomiedl  JIHMH3BI),
000CHOBBIBATh BHIOOD crioco0a u3MepeHus (M3MEepUTeNsHOro Npudopa);

IIPOBOJIUTh MCCIIEJOBAHUE 3aBUCHUMOCTEH (PU3MUECKUX BEIMYMH C HCIOJIb30BAaHUEM
HPSAMBIX U3MEPEHUH (3aBUCUMOCTb IyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JIBUXKEHUU 0e3
HAyYaJIbHOM CKOPOCTH, MEpHOAa KOJeOaHWH MaTeMaTHMYecKOro MasTHHKA OT JJHHBI HUTH,
3aBUCUMOCTH yIjla OTpPaXKCHUs CBeTa OT YyIJla MaJeHus U yIJa INpeloMJIEHUs OT yIua



NaJIeHUs): TUTAaHUPOBATh UCCIEI0BAaHUE, CAMOCTOSTEILHO COOMPATh YCTAaHOBKY, (DMKCHUPOBATh
pe3yNbTaThl MOJYUYEHHOM 3aBUCUMOCTH (PU3MYECKHX BEJIWYMH B BUJE TAaOIUIl U IpadUKOB,
JienaTh BBIBOJIBI MO PE3yJibTaTaM UCCIICI0BAHMUS;

MPOBOJIUTh KOCBEHHBIE H3MEpEHHUs (U3NYECKHX BEIMYMH (CPEeOHsSsI CKOPOCTh U
YCKOpEHHE Tela IpU PaBHOYCKOPEHHOM JABMKEHHM, YCKOpEHHE CBOOOJHOIO IaJeHMS,
KECTKOCTh TMPYXKUHBI, KOI(DPUIMEHT TpeHHs CKONBXKEHHS, MexXxaHudeckas pabora u
MOIITHOCTb, YaCTOTa W TMEPHOJ KOJeOaHWH MaTeMaTUYeCKOro W MPYKUHHOTO MasTHHKOB,
ONTUYECKAs] CHUJa COOMpAIOIICH JIMH3BL, PAJHMOAKTHBHBIA (DOH): IIAHUPOBATH HM3MEPEHHS,
coOuparh 3KCHEPUMEHTAIBbHYIO YCTAHOBKY U BBIIIOJIHATh U3MEPEHUS, CIIEAYs MPEAJI0KEHHON
MHCTPYKLUH, BBIYUCIIATH 3HAYEHUE BEJIMYMHBI U AHAJIU3UPOBATh I1OJIyYEHHBIE PE3YJIBTAThI C
y4E€TOM 3aJaHHOU ITOIPEIIHOCTH U3MEPEHUN;

coOmogaTh TMpaBWjia TEXHUKH O€30MacHOCTH Tpu  paboTe ¢ JabopaTOpPHBIM
000py10BaHUEM;

pa3nuyaTth OCHOBHBIE MPHU3HAKH H3YYEHHBIX (DU3MYECKHX MOJEJCH: MaTepHajbHas
TOYKa, abCONIOTHO TBEPIOE TeNo, TOYEUYHbIH WCTOYHMK CBeTa, Jy4, TOHKas JIMH3a,
IUTaHETapHasi MOJIeNIb aTOMa, HYKJIOHHAs! MOZIE]Ib ATOMHOTO pa;

XapaKTepu30BaTh IPUHLUIBI JEHCTBUS M3YyYCHHBIX HPUOOPOB U TEXHUUYECKUX
YCTPOMCTB € OMOpPON Ha MX OMMUCaHUA (B TOM YHUCIE: CHUAOMETP, JAaTYMKU IOJOXKEHUS,
pacCTOSHUS W YCKOPEHHUs, PaKeTa, 3XOJOT, OYKH, IEepUCKoIl, (oToamnmapar, ONTHYECKHUE
CBETOBOJIbl, CIIEKTPOCKOII, 03UMETpP, Kamepa BuibcoHa), UCIONb3ys 3HAHUS O CBOWCTBaX
¢du3nueckux sABJICHUN U He0OX0AUMbIe (U3NUECKHE 3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMBbl U CXEMATHUYHbIE PUCYHKU H3YUYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX ~ NPUOOPOB M TEXHOJOTMUYECKHMX  MPOLECCOB  NpPU  PELICHUU
y4eOHO-TIPaKTHUECKUX 33a/1ay, ONTHYECKHE CXEMbl JJIs TOCTPOCHUS H300paKeHUH B
IUIOCKOM 3€pKajie M coouparomieil InH3e;

NPUBOANUTH TpUMEphl (HAXOAUTh HHGPOPMALMIO O MPUMEpax) MPAKTUYECKOTrO
UCMOJIb30BaHUSl  (PU3MYECKMX 3HAHMW B TOBCEAHEBHOM KHM3HM s obecredeHus
0€30MaCHOCTH MpHU 00pallleHUH ¢ IpUOOpPaMu M TEXHUYECKHUMHU yCTPOHMCTBAMHU, COXPAHEHUS
3JI0pOBbS U COOJIOACHUS] HOPM SKOJIOTMUYECKOTO MTOBEJICHHSI B OKpY Karoliencpee;

OCYLIECTBIATh MOMCK HUHPoOpMauuu (Qusnyeckoro coxaepxkanuss B VHTepHere,
CaMOCTOSITENIbHO  (hOpPMYJUpPYsT TOUCKOBBIM  3ampoc, HaxXOAUTh MYTH OIpeaesIeHUs
JIOCTOBEPHOCTH  TOJIyueHHOH HWHGpOpMAallUM Ha OCHOBE HUMEIOIIMXCS 3HAaHUH U
JIOTIOTHUTEIbHBIX HCTOUYHUKOB;

HCIOJIb30BaTh MPHU BBINOJHEHUU Y4YEOHBIX 33JaHUN HAYYHO-MOMYJISIPHYIO INTEPATYPY
buznyeckoro cojaep:KaHus, CIpaBOYHbIE MaTepuaibl, pecypchl ceTtu MHTepHeT, BlaneTh
npuéMaMyi KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHus MH(OPMALUKA U3 OJHOM 3HAKOBOMU
CUCTEMBI B JIPYTYIO;

CO03/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOIEHUSI HA OCHOBE MH(pOpManuu
U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO CoOJep)KaHus, NyOIMYHO TMPEACTaBIAThH
pe3ynbTaThl MPOEKTHOW WM HCCIEN0BATEIbCKOW JEATeNbHOCTH, NpPU HSTOM T'PaMOTHO
UCIIONIb30BAaTh M3YYEHHBI TMOHATUWHBIA ammapar u3y4aemoro pasgena (QU3NKd |
COIIPOBOXKJATh  BBICTYIUICHHE IIpe3eHTaued ¢ y4éToM OCOOCHHOCTEH —ayJuTOpUU
CBEPCTHHKOB.

Opranm3anus NPOoeKTHOH U VYe0HO-HCCIeI0BATEILCKON 1eATeILHOCTH VIEHHKOB




Ne | Kuace IIpuMepHasi TeMaTHKA MPOEKTHO-HCCJIE10BAaTeILCKHX PadoT

n/n

B N Onpenesnenne Maccel aTMocepbl 3eMJIH U IPYTUX TUIAHET

2 9 H3MepeHue ckopocTH 3ByKa B BO3JIyXe U B razax

3 8 Ena u3 MUKpPOBOJIHOBKH: I10J1b3a WM Bpea?

4 8 HccnenoBanue 3eMHBIX DIEKTPHYECKUX TOKOB.

5 9 W3y4yenue BIUSHASA 3J€KTPOMArHUTHBIX TIOJICH Ha Cpely OOMTaHMS YeJIOBeKa.
6 9 HccnenoBanue BIUSHUS IIyMa Ha KHUBBIE OPraHU3MBI.

7 8 CpaBHeHME JJaMIT HaKaJTUBaHHS U YHEProCOSPETaronX JIaMIL.

8 9 [ITymoBoe 3arpsi3HEHNE OKPYKAIOIICH CPEIbl.

9 9 ABTOMOOWIIb ¥ SKOJIOTHSL.

10 |9 CBsI3p aCTPOHOMUH C APYTUMH Haykamu. Kanenmaps.

11 |9 ConHeyHas cucTeMa - KOMILIEKC Tell OOIIEeT0 MTPOUCXOKICHHSL.

12 |9 CoBpeMeHHBIE TPECTaBICHUS O TPOUCXOXKIeHUU CONTHEUHON CHCTEMBI.
13 |7 HeoObr4ynble cBoicTBa OOBIYHOI BOABI.

14 |8 BripanBanue kpucTamia Coiu.

15 |8 [Mony4enue npecHOW 1 YHUCTON BOJIBI.

16 |8 B03MOXHOCTB TIOJTy4EeHUS TUTHEBOI BOJIBI IIPOCTEHIIIMU CPECTBAMHU.
17 |8 KpyroBopot BojbI B Ipupoe.

18 | 9 Pe3onanc-mob6po wim 31m0?

19 |8 Ot yero ObIBAIOT IPO3bI?

20 |8 [apoBast MonHus1. UeM onacHa mapoBasi MOJTHUS?

21 |9 CBETOBOJIOKHO Ha CITY»0€ y YelIoBeKa.

22 |9 [Touemy 3amperniaroniue CUrHAIBI - KPACHOTO 11BeTa?

23 |9 Bnusaue CoHedHOM aKTHBHOCTH Ha Y€JIOBEKa.

24 |9 ITonapHoe cusiHue.

25 |9 PasBurue pamuocsszu.

26 |9 ConHeyHast sHeprusl.

27 |9 BinsiHue pagroakTHBHOCTH HAa OKPYKAIOIIYIO CpeAdy.

28 |7 ABTOMOOHIIb U 37I0POBBE YEIIOBEKA

29 |8 AnanTtanys pacTeHUH K BBICOKHM TeMIepaTypam

30 |9 Anp0epT DUHINTEHH — napajoKcaabHbINA reHui 1 "BeuHbId peOeHOK"




31

AHbTepHaTI/IBHLIe HNCTOYHUKHU DJICKTPOOHCPICTUKU

9
32 |7 ApxumesnoBa cuiia
3 |7 Bruag ¢pusnko B Benukyro OTevecTBEHHYIO BOWHY
34 |8 BrnaxxHOCTh BO37yXa U BIUSIHHE €€ Ha KU3HEESITEIbHOCTh YeIOBEKa
35 |9 BnusiHue u3myueHus, HCXOASIIET0 OT COTOBOrO Tesie()OoHa, HAa OPraHru3M YeIoBeKa
36 |9 Brnusiaue nH(bpa3Byka Ha OpraHU3M YelloBeKa
37 |7 Bona B Tpex arperaTHbIX COCTOSHUSIX
38 |7 Bopa BHyTpH Hac
39 |7 BozmymHsiii TpaHCIOpT
40 |8 Botina TokoB. M300peTeHue 3IeKTPUIECKOro CTyJia
41 |8 I'mobanpHOE MOTETIIEHNE — yTPOo3a YeIOBEUECTRY?
42 | 8 I'moOaiibHOE OTEIUIEHUE: KTO BUHOBAT U 4TO JEJIaTh?
43 |9 [eiicTBue 3ByKa, HHGPa3ByKa U yIAbTPa3BYKa Ha KHUBBIC OPraHU3MBI
44 |9 JeiictBre ynpTpadroneToBOro n3MydeHusl Ha OPTaHu3M YeJIOBeKa
45 |7 Hduddyszus B mpupoze v >KU3HA YeT0BEKa
46 |7 JKenmmabr — naypeatsl HobeneBckoii mpemun 1o (hU3UKe U XUMUAN
47 |8 3akat Kak (pU3NUECKOE SIBIICHHUE
48 |8 Honuzanms Bo3ayxa — MyTh K JOJTOJIETHIO
49 |9 Hcnonb3oBaHue 3HEpruy COIHIA Ha 3eMiie
50 |8 HccnenoBanne HCKYyCCTBEHHBIX HCTOUHHKOB CBETA
51 |8 Hcropus nammnodek
52 |9 Uctopus pazButus tenedoHa
53 | 8 Kaxkoe HeOo0 roryooe! Otuero oHo Takoe?
54 |8 Kpuorennsie xxuakoctu
55 |9 Mup HaHOTEXHOIOTHH
56 |8 Mupaxu
57 |8 OnTHueckre WITIO31HU B )KU3HU
58 |7 IImasma — 4eTBepTOE COCTOSTHUE BEIIECTBA
59 |7 ITouemy Jlyna He magaeT Ha 3eMITIO?
60 |9 IIpumenenne na3epos
61 |9 [IpuMeHeHrE yabTpa3ByKa B MEAULINHE
62 |9 [IpumeHeHune 11e1eOHOTO NEKTPUIESCTBA B MEIUIINHE




63 |8 [IpuMeHeHue 3K TPOIH3a

64 |9 [ponunoe, Hactosmiee u Oynymee ConHia

65 |9 Croco6sI cuéra Bpemenu. Kanengapu

66 |9 CriocoObl yTUIH3aUH OTXOA0B

68 |9 DOTOXMUMUYECKUE SIBICHUS

69 |9 ®DOoTO3ICKTPHUYCCKUE TPHOOPHI

70 |7 Lynamu. [IpuanHBl BOSHUKHOBEHUS U (PU3UKA MPOLIECCOB

71 |19 DKOoJIOTHYECKHE MPOOIeMBbI KOCMOCa

72 |8 DneKTpoMoOHITH

I'paduk KOHTPOJBLHBIX MEPONPUATHI

Ne KouTposbHoe MeponpusiTue dara npoBenenust ®opma

n/n

1 Koutponbnas pabora Nel mo Teme KontponsHas padbora
«MexaHnuecKoe IBIKECHHE)

2 KontponbHas pabGora Ne2 mo Teme KonTponbsnas padora
«B3aumoencTBrE TE.

3 Konrponbnass pabGora Ne3 mo Teme KonrtponbHas pabota
«/laBieHue >KUAKOCTEH, ra3oB M TBEPIBIX
TE».

4 Kontponbnas pabora Ned mo Teme KonTponbsHas padora
«Apxumenosa cuia. BosmyxomaBanuey.

5 KonrtponbHas padota Ne5 o teme «Pabora, KonrtponbHas padota
MOIIIHOTB, YHEPTHSD).

6 Kontponbnass pabGora Nel mo Teme Kontponbsnas pabora
«TernoBbIe SBICHUS.

7 Kontponbnas pabGora Ne2 mo Teme KonrtponbHas pabota
«M3MeHeHHe ~ arperaTHbIX  COCTOSHHM
BEIIIECTBAY.

8 Kontponbnas pabGora Ne3 mo Teme KonrtponbHas pabota
«ONEKTPUIECKUE SIBICHHUS. DINEKTPHUCCKHN
TOKM.

9 Konrponbnass pabGora Ned 1o Teme TECT
«DNEKTPOMArHUTHEIE SIBIICHUS.

10 Kontponbnass pabora Nel mo Teme Kontponpsnas pabora
«OCHOBBI KHHEMaTHKI.

11 KonrponbHass paGora Ne2 mo Teme Konrtponbhas pabota




«OCHOBBI TUHAMHUKW.

12 Konrponbnass paGora Ne3 mo Teme KonrtponbHas pabota
«MexaHnueckue KonebaHusl U 3ByK».

13 Kontponbnass pabora Ned mo Teme Kontponpsnas pabora
«DNEKTPOMAarHUTHBIE 10TIEY.

14 Kontponbnass pabGora Ne5 mo Teme Kontponpsnas pabora
«Snepuas Guznkay.

COAEPXXAHHE OBYYEHUA

7 KJIACC

Pasgen 1. ®usurka u eé poJsib B IO3HAHUHW OKPYKaKLIero MUpa

®usuka — Hayka o npupoze. Asnenus npupoasl. U3ndecKre ABICHUA: MEXaHUYECKUE,

TEIUIOBBIE, YIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
®dusnueckue BeanuuHbl. M3mepenue Gpusndeckux BenuurnH. Pusndeckue npuoopsl.

[TorpemHocTs n3mMepenuit MexayHapoaHas cucTemMa eJuHHII.

Kak ¢u3uka u npyrue ecrecTBEHHblE HAyKU MU3y4aloT Npuponry. EcrecTBeHHO-HayuHBIN
METOJI IO3HaHMs: HAOJIOJEHHE, IOCTAaHOBKAa HAYYHOIO BOINPOCA, BBIIBM)KEHUE THUIIOTES,
HKCIIEPUMEHT 110 MpPOBEpPKE TUIOTE3, OOBSICHEHHE HalOionaeMoro spieHus. OnucaHue
(bu3nYeCKUX SBJIEHUH C TIOMOIIBIO MOJENEH.

Jlemoncmpayuu
MeXaHI/I‘leCKI/IC, TCILJIOBBIC, DJICKTPUICCKUC, MAHUTHBIC, CBETOBBIC SABJICHU.
dusnueckue npuOOopsI U MpoIeypa NPSIMBIX U3MEPEHUI aHATIOTOBBIM U IU(POBBIM
npubdopom.

JlabopamopHwvie pabomul u onvimol
Onpenenenre eHbI AEIEHUS IKaIbl U3MepUTEIbHOro pudopa.Mzmepenue
pPacCTOSTHUM.
N3mepenne 00bpEMa KUIKOCTH U TBEPAOTO Tenma. OnpeneneHne pa3MepoB MaTbIX TE.
W3mepenue TemnepaTypbl Ipy MOMOILM KUAKOCTHOTO TEPMOMETpA U JaTunKa
TEMIEPATYPHI.
[IpoBenenue nccnenoBaHus MO MPOBEPKE THUIIOTE3BI: AAIBHOCTH INOJIETA IIAPUKA,
MYIIEHHOTO TOPU30HTANIbHO, TEM 0OJIbIIIE, YeM OOJIbIIIE BHICOTA ITyCKa.

Pazpeu 2. [lepBoHaya/ibHbIE CBeJleHUSA O CTPOEHHUH BellleCTBa

CTpoeHue BElIeCTBA: aTOMbI M MOJIEKYJIBI, UX pa3Mepbl. OMbITHI, T0Ka3bIBAIOIINE
JIUCKPETHOE CTPOEHUE BEIIECTBA.

JBrmxenue yactull BemectBa. CBA3b CKOPOCTH JIBUKEHHUS YACTHIL] C TEMIIEPATYPOU.
BpoyHoBckoe nBuwxkenue, nuddysus. BlaumoaeiicTBue 4acTHI] BEIIECTBA: TPUTHKEHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHUE Ia30B, KUJIKOCTEN U TBEPABIX
(kpucTamnyeckux) Tes. B3auMocBsI3bp MeX/ly CBOMCTBaMU BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSTHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSTHUI
BOJIBI.



Jlemoncmpayuu
Hab6mronenue 6poyHnoBckoro asmxkenus. Habmonenue nuddysum.
Habmionenue siBieHuil,  OOBACHSIOMUXCS IPUTSKEHUEM WIH
OTTAJIKUBAaHWEMYACTHI] BEIIECTBA.

JlabopamopHwvie pabomwl u onvimol
OreHka guaMeTpa aToMa METOJIOM PAIOB (C HcTosb30BaHUEeM (oTorpaduii). ObIThI
10 HaOJIIOACHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B.

OMBITHI IO OOHAPYKEHUIO TEHCTBUSI CHII MOJIEKYJIIPHOTO IPUTSHKCHHUS.

Pasgen 3. /IBU>KeHU e ¥ B3aUMO/IeICTBHE TeJl

MexaHnudeckoe JBHXKCHHE. PaBHOMEpHOE M HepaBHOMepHOE jBHXKeHHE. CKOPOCTb.
CpenHsisi CKOpOCTh IPU HEPABHOMEPHOM JIBM)KCHUU. PacuéT myT 1 BpeMeHU JBU)KCHUSI.

SIBjaeHMe WHepUMH. 3aKOH MHEpUMH. B3amMojelicTBHE Tell Kak MPUYMHA H3MCHCHHS
CKOpPOCTH JIBMXKEHHs Tela. Macca Kak Mepa MHEPTHOCTH Tejia. [LmoTHocTh BemiecTBa. CBsI3b
IUTOTHOCTH C KOJIMYECTBOM MOJICKYJI B SIUHHIIEC 00BEMA BEIIIECTRA.

Cuna xak xapakTtepucTuka B3aumojelcTBus Tein. Cuna ynpyroctd v 3akoH ['yka.
M3mepeHne CHIIbI C IOMOIIBIO JMHAMOMETpA. SIBJICHHE TATOTCHHS M CHia TshkecTH. Cuia
TSOKECTH Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CliockeHUE CHWII, HAIPABJICHHBIX 11O
OJIHO¥H npsiMoii. PaBHoneicTBytomas cui. Cua TpeHus. TpeHue CKOIbKEHHSI U TPSHUE MTOKOSI.
Tpenue B IpUpOE U TEXHHKE.

Jlemoncmpayuu

Ha6J'II-OI[eHI/Ie MEXaHHUYECCKOT'O JABHUKXCHUA TEia. I/I3MepeHI/Ie CKOpPOCTH
prIMOJ'II/IHGI\/'IHOFO )IBI/DKGHI/I?I.H36JHOI[€HI/IG SABJICHUS WHCPUHU.

Ha6J'II-OI[eHI/Ie HU3MCHCHHUA CKOPOCTU IIPpHU B3aI/IMO,Z[eI\/’ICTBI/II/I TCII. CpaBHeHI/IC Mmacc I10
B3aUMOJICVICTBHIO TEIL.

CroxxeHue CHJI, HAITPABJICHHBIX I10 O,Z[HOI71 HpHMOﬁ.

JlabopamopHvie pabomul u onvimol

OrmpeziesieHre CKOPOCTH PAaBHOMEPHOTO JIBIDKCHMs (IIapHKa B JKUJIKOCTH, MOJEIH
SJICKTPHUYICCKOTO aBTOMOOMJIS U TaK I[anee).

OmnpeneneHue cpelHel CKOPOCTH CKOJNbXKEHHMs Opycka WM IIapuKa IO HaKJIOHHOU
IIJIOCKOCTH.

OHpe,Z[CHCHI/IC IIJIOTHOCTHU TBép,Z[OFO TCIa.

OnbITHI, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsDKEHUS (AepopMaiui) MpY>KUHBI OT
MIPUJIOKEHHOMN CHUIIBL.

OHI)ITBI, JACMOHCTPUPYIOIIHUE 3aBUCUMOCTb CHUJIBI TPEHUSA CKOJIBXKCHHUA OT BECa TEJIa U
XapakTepa COMPUKACAIONINXCS TOBEPXHOCTEH.

Pasnen 4. JlaByieHre TBEPABIX TeJl, )KUJKOCTEHN U ra30B

JaBnenne. CrocoObl yMEHbIIEHUS M YyBeIMYEHUS JaBleHus. JlaBiaenuwe rasa.
3aBUCMMOCTh JIaBIIEHUs raza OT 00bEma, Temmeparypsl. I[lepemada nmaBiieHus TBEPABIMU
TelaMHu, XUIKOCTAMH U Ta3zamu. 3akoH I[lackans. ITHeBMaThdeckne MallWHBL. 3aBUCUMOCTH
JABJICHUS JKUJIKOCTH OT TIyOWHBI. ['mapocrarnyeckuii mapamokc. CooOriaronecss cocy/ibl.
['mapaBIuyecKkue MEXaHU3MBI.

AtMocdepa 3emnu u atmochepHoe aaBieHue. [I[pUduHBI CYIIECTBOBAHMS BO3IYIIHON
obonouku 3emnu. Oneir Toppuuernnu. M3mepenue atmochepHOro naBieHUs. 3aBUCUMOCTh



aTMOC(EpHOTO JaBICHHS OT BBICOTHI HAJ YPOBHEM Mops. [Ipubopbl mns u3MepeHus
aTMOC(EpPHOTO AABICHHS.

JleiicTBUE KUAKOCTH U ra3a Ha NMOTPyKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

Jlemoncmpayuu
3aBUCHUMOCTbD JABJICHUS ra3a oT TeMiepatypsol.llepenaua qaBineHus KUAKOCTIO U
ra3oMm.
Coobmmaromuecs cocyibl.I napaBindeckuit mpecce.
[IposiBnenue neicTBust aTMOChEpHOro 1aBICHUS.
3aBUCHMOCTh BBITAIKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHON YacTH Tella UIJIOTHOCTH
KUJKOCTH.
PaBeHCTBO BBITAJIKMBAIOILIEH CHIIBI BECY BBITCCHEHHOM KUIKOCTH.
VYcnoBue miiaBaHuss  TeN:  IUIABaHUE — WM [IOTPYXKEHUE  Tel B
3aBUCHMOCTHOT COOTHOIIEHUS MUIOTHOCTEN TeNa U )KUIAKOCTH.

JlabopamopHwvie pabomul u onvimol

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJAE OT 00bEMa MOrpyXEHHOM B JKUIKOCTb
4yacTH Tena.

OrnpeneneHne BBITAIKUBAIONIEH CHIbI, JEHCTBYIOLIEH Ha TENO, MOTIPYKEHHOE B
HKUIKOCTb.

IIpoBepka HE3aBUCHMOCTH BBITAIKHABAIOIIEH CHJIbI, IEUCTBYIOIIEH HA TEJIO B dKUJIKOCTH,
OT Macchl Tena.

OneITHI, JEMOHCTPUPYIOIIME 3aBUCHMOCTH BBITAIIKMBAIOIIEH CHIIBI, JEHCTBYIOLIEH Ha
TEJO B JKUIKOCTH, OT 00bEMa MOTpykKEHHOM B JKMAKOCTh YacTU Telda M OT IUIOTHOCTH
KUJKOCTH.

KoHncTpynpoBanue apeomerpa WIM KOHCTPYMPOBAaHUE JIOAKHM U OIpeneieHue eé
IPy30I0ABEMHOCTH.

Pasgen 5. PaboTa ¥ MOLIHOCTb. JHEPT U
Mexannueckast pabora. MOIIHOCTb.

[TpocTble MexaHM3MBI: pbluar, OJIOK, HAaKJIOHHAas IUIOCKOCTh. I[IpaBmiio paBHOBecHUs
pbruara. IlpumeHeHne npaBuiia paBHOBECHUS pblyara K OJIOKY. «30J0TO€ NMPaBUIIO» MEXaHHUKH.
KIIJI mpocTsix Mexanu3moB. [IpocTbie MexaHU3MBbI B ObITY U TEXHHUKE.

Mexannueckass sHeprusd. KuneTrnueckas W TNOTEHIMaidbHas sHeprus. lIpeBpainenue
OJIHOT'O BH/Ia MEXaHWYECKOHN SHEPTUHU B APYTOM. 3aKOH COXPAHEHUS SHEPTUN B MEXAHHKE.

Jlemoncmpayuu
IIpumepsl MPOCTBIX MEXAHU3MOB.

JlabopamopHwvie pabomul u onvimol
Onpenenenue paboOTBl  CWJIBI  TPeHHS  INPH  PABHOMEPHOM JBMKEHUH
TEJano ropu30HTAIbHON TOBEPXHOCTH.
HccenenoBanue yciaoBUi paBHOBECHS phlyara.
N3mepenue KIIJ[ HakIOHHOM MJI0CKOCTH.
N3ydeHue 3aKkoHa COXpaHEHUSI MEXaHUYECKON YHEPTHH.



8 KJIACC

Pa3gen 6. TenioBble ABJIeHUSA

OCHOBHBIE TIOJOKEHUS MOJICKYJISIPHO-KUHETUYECKOM TEOpUHU CTPOCHMUSI BEIIECTBA.
Macca 1 pa3mepbl aTOMOB U MOJIEKYJl. OMNbITHI, MOATBEPXKAAIOIINE OCHOBHBIC IMOJOKECHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU.

Moaenu TBEPAOTO, KUAKOTO M ra3000pa3HOr0 COCTOSIHUH BemiecTBa. Kpucrammmyeckue
u amopdusie Tena. OObSACHEHHE CBOWCTB Ta30B, JKUAKOCTEH M TBEPIABIX TEI HA OCHOBE
MOJIOKEHUN MOJIEKYJISIPHO-KUHETHYECKON Teopuu. CMauuMBaHUE U KANMWUISPHBIC SIBJICHHUS.
TeroBoe pacliupeHue U CxkaTue.

Temneparypa. CBsi3b TeMmmIepaTrypbl CO CKOPOCTBIO TEIUIOBOTO JBUXKEHHUS YaCTHIL.
Buytpennsist sueprus. CrocoObl HW3MEHEHUs BHYTPEHHEM OJHEPruu: Temionepeaada Hu
coBeplieHre padboTel. Buel Teronepenayn: TemaIonpoBOIHOCTb, KOHBEKIINS, U3TyUeHHUE.

KonnuecTBo TemmoThl. YeiabHas TEIVIOEMKOCTH BeEIECTBA. TemIo0OMEH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lnaBnenne u oTBep/eBaHNE KPUCTATUIMUECKUX
BCIIIECTB. YJieJdbHAas TeIuloTa IuiaBieHus. [lapooOpazoBanne u KoHueHcanus. Mcnapenwue.
Kunenue. YaeneHas Termiora napooOpa3oBaHUs. 3aBHCHUMOCTh TEMIEPATypbl KUIIEHUS OT
aTMoc(hepHOro JaBJICHHUS.

BrnaxnocTs Bo3myxa.
DHeprus TOIUIMBA. Y JebHasl TEII0Ta CTOPaHUs.

[Tpunnuner padoter TemmoBbix aBurarencit KIIJ[ temmoBoro asuratens. TemioBbie
JIBUTATEIH U 3alIUTa OKPYXKAIOLIEH Cpebl.

3aKOH COXpaHEHUs U MPEBPALEHUSI YHEPTUU B TEIUIOBBIX MTPOIIECCAX.

Jlemoncmpayuu

Habmtonenue 6poyHoBckoro asmxenus. Habmonenue nuddysun.

HaOmioneHne sBIEHWI CMauuMBaHMsA M KamWwULIPHBIX siBIeHud. HaOnronenue
TEIUIOBOTO PACIIUPEHUS TEIl.

M3meHeHune HaBleHWss  Ta3a TpPH  HW3MEHEHWH  00bEMa M HArpeBaHWU  MIIMOXJIAXK

[TpaBuna u3mMepeHus TemnepaTypbl. Buasl Teronepeaayn.

OxnaxxaeHue Mpyu CoBepIIEHUH padOoThI.

HarpeBanne mipum coBepmieHnn paOoTbl  BHemHUMH  cuigamu. CpaBHeHHE
TETIOEMKOCTEH Pa3TUUHBIX BELIECTB.

Habmtonenne kuneHus.

HabmtoieHne mOCTOSHCTBA TeMIIEpaTypbl TpU IJIaBICHUU. MOJENTH TEeIIOBBIX
JIBUTATEJIEH.

JlabopamopHhwvie pabomul u onvimol
OneITl IO OOHAPY)KEHUIO JEUCTBUSA CHUJI MOJIEKYJISIPHOTO MPUTSKEHUsS. OTBITH O
BBIPALIMBAHUIO KPUCTAJUIOB [IOBAPEHHON COJIM WJIU caxapa.
OneITel IO HAOMIOACHHUIO TEIUIOBOTO DPACHIMPEHUS Ta30B, JKUIKOCTEH M TBEPABIX
TeNl.
Omnpenenenue 1aBieHus BO3yXa B OalyoOHe IIIPULA.
OnpIThl, JIEMOHCTPUPYIOLIME 3aBHCHUMOCTh JaBJIEHHUS BO3IyXa OT ero o0béma
MarpeBaHus WINA OXJIAKICHMUSL.
[IpoBepka rumnore3sl  JIMHEHHOU 3aBUCUMOCTH JUIMHBI ~ CTOJIOWKA
KHUJIKOCTUB TEPMOMETPUYECKOI TpyOKe OT TeMIepaTyphl.
Habmionenne n3MeHeHUs BHYTPEHHEW SHEPIrUU Tejla B pe3ylibTaTe Terionepenadd u



paboOTHI BHEITHUX CHJL.
HccnenoBanue sBICHHUS TEIUIOOOMEHA NPU CMEIIUBAHUM XOJOAHOMN M ropsiueiiBOIBI.
OnpeneneHue KOJWYECTBA TEIUIOTHI, IIOJIyYEHHOTO BOJIOHN pu
TEI000MEHE C HArpeTbiM METAITHYECKUM
LUJUHAPOM.
OnpeneneHne yaenpHOM TeIIOEMKOCTH BeuwiecTBa. lccinenoBanue mponecca
HCIIApEHUs.
OmnpeneneHne OTHOCUTENBHON BIAXKHOCTH Bo3ayxa. OnpeeiaeHue y1enbHOW TEMI0ThI
IUIABJICHUSA JIBJA.

Paszen 7. dieKTpudecKre U MarHUTHbIE ABJIEHUA

OnexTpuzanus Ten. J[Ba poja 3eKTpUUYecKUX 3apsaaoB. B3anmMopaeicTBre 3apsyKeHHBIX
ten. 3akoH KysnoHa (3aBHCMMOCTH CHIIBI B3aMMOJICHCTBUS 3apsDKEHHBIX TN OT BEITMYUHBI
3apsJI0B U PaCCTOSTHUS MEXK]Ty TEJIaMu).

Onekrpudeckoe moiue. Hanpsok€HHOCTH anekTpudeckoro noist. [TpuHmun cynepnosunym
AIIEKTPUYECKUX NOJIEeH (Ha KaYECTBEHHOM YPOBHE).

Hocurenn sneKTpruecKux 3apsiioB. DJIEeMEHTapHBIN 3J1eKTpudeckuil 3apsa. CtpoeHue
atoma. [IpoBOTHUKY M TUAIIEKTPUKU. 3aKOH COXPaHEHHSI AJIEKTPHUECKOTO 3apsiaa.

DNeKTpUYecKuii TOK. YCIOBUSI CYHIECTBOBAHHS 3JCKTPHYECKOTO TOKa. VMcToyHMKM
MOCTOSIHHOTO TOKa. J[eMCTBUSI DJIEKTPUUECKOrO0 TOKa (TEIUIOBOE, XMMHUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUH TOK B KHUIKOCTSIX H ra3ax.

Onekrpuueckas uenb. Cuna Toka. DieKkTpuueckoe HampspkeHue. ConpoTHBIEHHE
NPOBOJHHUKA. YJIeNbHOE CONpPOTHBJIEHHE BemecTBa. 3akoH Oma Uil yyacTKa IIelH.
[TocnenoBarenbHOE U TApAIIIEIEHOE COSAMHEHUE TPOBOTHUKOB.

Pabota 1 MOITHOCTB 37IeKTpUYECKOro ToKa. 3akoH Jxoyns—JIeHuna. Dnekrpruueckueenu
U TIOTpEeOUTENH 3JIEKTPUUIECKOM aHepruu B ObITy. KopoTkoe 3aMbIkaHUe.

[TocTossHHBIE MarHuThl. B3anMonelcTBHE MOCTOSHHBIX MarHMTOB. MarHuTHoe MoJe.
MaruutHoe nosie 3eMiIM U €ro 3HaueHue Juid *ku3HU Ha 3emiie. OnbIT Dpcrena.

MarauTHoe ToJie 3JIEKTPUYECKOro ToKa. I[IpuMeHeHue AIEeKTPOMAarHUTOB B TEXHHUKE.
JleficTBe MarHUTHOTO TOJSI HA MTPOBOJHUK C TOKOM. DJIEKTPOJIBUTATEIh MOCTOSTHHOTO TOKA.
Hcnonp30BaHue JIEKTPOABUTATENIEH B TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Onbitel  Dapanes. SBrneHuwe siaekTpoMarHUTHONM wuHAyKuuMu. I[lpaBmwio Jlenna.
Onektporedeparop. CrmocoObl MOMYyYEHHs] DICKTPUUYECKON HSHEPTUH. IJIEKTPOCTAHIIMM Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTHH.

Jlemoncmpayuu

DneKkTpu3anus Tell.

JIBa poaa 3JIEKTPUUYECKUX 3apsAI0B U B3aUMOJICHCTBHE 3aPSKEHHBIX TEJ. Y CTPOMCTBO U
JIEWCTBUE AIEKTPOCKOMA.

DnekTpocTaTu4ecKas HHAYKIUS.

3aKOH COXPAHEHUS JIEKTPUUYECKUX 3apsa0B. I [pOBOTHUKN U TUAIEKTPUKH.

MOJIGJ'II/IpOBaHI/Ie CUJIOBBIX JIMHUH SJICKTPHUYCCKOTO II0JIA. McTouyHNKHN TOCTOSTHHOTO
TOKA.

JlelicTBUSA SIEKTPUYECKOT0 TOKA. DICKTPUUECKUIN TOK B AKUJIKOCTH.I 'a30BbIN pa3psi.

N3mepenne cuibl TOKa aMIIEpMETPOM.

N3mepenne 3IEKTPUUYECKOTO HANpsbKEHUs BoJabTMETpoM. Peoctar u  marasuH
CONIPOTUBJICHHI.



BzamMoeiicTBHE ITOCTOSHHBIX MAarHUTOB.

MopenupoBanre HEBO3MOXHOCTH Pa3/elIeHUs] MOJI0COB MarHuTa. MojaenupoBaHue
MAarHUTHBIX MOJIEH ITOCTOSHHBIX MArHUTOB.

OmnsIT Opcrena.

MarnuTHO€ 10J1€ TOKa. DIEKTPOMArHurT.

JleficTBEe MarHUTHOTO TOJIsI HA TIPOBOJHUK C TOKOM. DJIEKTPOJIBUTATEINb TTOCTOSSHHOTO
TOKA.

UccnenoBanue siBeHus 3J€KTpoMarauTHOM MHyKIMKU.OnbiTel Dapanest.

3aBUCHMOCTh HaIlPaBJIECHUS WHIYKUIMOHHOTO TOKAa OT YCJIOBHM €ro BO3HUKHOBEHUSI.
DIEKTPOTreHePaTop MOCTOSTHHOTO TOKA.

JlabopamopHvie pabomwl u onvimol
OnbIThl O HAOMIONEHUIO 3JEKTPU3ALUN Tel MHAYKUUEH U IpPU CONPUKOCHOBEHUHU.
HccnenoBanue AecTBUSI 3JIEKTPUUYECKOTO TOJIS HA MPOBOJHUKU U AUAJeKTpuKu. COopka u
IIpOBEpKa pabOThI AIEKTPUUECKON LEMH TOCTOSIHHOTO TOKA.
N3mepenue u perynupoBaHue cuibl Toka. Mi3MepeHne u peryaupoBaHue HaIPSKEHUSL.
HccnenoBanue  3aBHCHMOCTH CHJIBI TOKa, UyILEro qyepes
PE3UCTOP,0T CONPOTUBIICHUS PE3UCTOPA M HAIIPSIKEHUS HA PE3UCTOPE.

OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh JNEKTPUYECKOTO
CONPOTUBJICHUA IPOBOJHUKA OT €T0 JUIMHBI, ILIOMAAN IOIEPEYHOTO CEYCHUS U
MaTepuana.
ITpoBepka mpaBuia CIOKEHUS HANPSDHKEHUM MPU MOCIENOBATEIbHOM COECIUHEHUH IBYX
PE3UCTOPOB.
IIpoBepka mpaBwiia A1 CHJIBI TOKA IPHU IMAPAJLICIBHOM COCIUHEHHM PE3UCTOPOB.
Onpenenenne pabOThI HIEKTPUYECKOT0 TOKA, UTYLIIETO Yepe3 pe3UCTOp.
OmnpeneneHne MOIIHOCTH 3JEKTPUUYECKOTO TOKA, BBIAEIAEMONM Ha PpE3UCTOpE.
Hccnenoanue 3aBUCUMOCTH CUJIBI TOKa, UIYILETO yepes
JIaMIIOYKY,
OT HAINPSKECHUSI HA HEW.
Onpenenenune KIITJ1 narpeBarens.
HccnenoBanne MarHUTHOrO B3aUMOJIECHCTBUS ITOCTOSIHHBIX MAarHUTOB.
M3yueHne MarHUTHOTO TIOJII TIOCTOSHHBIX MAarHUTOB TpU HX OOBEIUHEHUU U
pa3eIIeHUN.
HccenenoBanue NelCTBYS DIIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OneIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIBl  B3aUMOJEHCTBHUS
KaTyIIKUC TOKOM M MarHWTa OT CWJIBI TOKA M HAIIPABJICHUS TOKA B KaTyLIKE.
N3y4yenne neicTBUS MarHUTHOTO IOJIS Ha MPOBOJHUK ¢ TOKOM. KOoHCTpyHnpoBaHue 1
n3ydeHue paboThl AIEKTPOABUTATENS.
N3mepenue KIIJ] anexTpoaBurareabHOM yCTaHOBKH.
OnbITEl IO MCCIENOBAHUIO SBJICHUS JJIEKTPOMAarHUTHOM WMHAYKIMH: HCCIEJOBaHUE
VW3MEHEHUH 3HAYEHHUsI M HAIlPaBJIEHUSI NHIYKIHOHHOTO TOKA.

9 KJACC

Pa3nen 8. Mexanudeckue siBJICHUSA



Mexanndeckoe aBrkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHMYECKOro JBWKEeHUS. PaBHOMEpHOe NpsSMOIMHEWHOE ABWKEHHE. HepaBHOMEpHOE
npsMoJuHeiHoe aBkeHue. CpelHsss U MTHOBEHHAash CKOPOCTh Tejla MPU HEPaBHOMEPHOM
JIBUKCHHH.

VYckopenue. PaBHOyckOpeHHOE MpsMouHelHoe aBkeHne. CBoOOIHOE TaJcHUE.

Onbrtel ["anunes.

PaBHoMepHOE JBMXKEHHE IO OKpy>KHOCTU. [lepmon u yactora oOparieHus.

JIuHeiHas 1 yrioBast CKOpOCTH. LIEHTpOCTpEMUTEIIBHOE YCKOPEHUE.

[TepBriii 3akon HproTona. Bropoit 3akon Herorona. Tpertuit 3akon HeroTtona.

[TpuHIMI CYyTIEPHIO3UIINH CHUII.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHUs: cujia TPEHHS CKOJIBKCHHS, CHUJIa TPEHUS
MOKOS1, IPYTUE BUII TPEHUSI.

Cwia TSKECTH M 3aKOH BCEMHPHOTO TATOTCHHS. Y CKOPEHHE CBOOOTHOTO TMaJCHHUS.
JBuxenne tuianer Bokpyr Comnma. IlepBas kocmuueckas ckopocTs. HeBecomocTh u
Neperpy3KHu.

PaBHOBecue matepuanbHOW TOYKH. AOcomOTHO TBEpHOE Teno. PaBHOBecue TBEPIOTO
TeJIa ¢ 3aKPEIIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LleHTp TsxecTu.

Umnynec tena. M3menenue umnyinbca. Mnynbe cuibl. 3aKOH COXPAHEHUs MMITYJIbCa.
PeakTuBHOE ABUKEHUE.

Mexannyeckasi pabota U MOIIHOCTh. PaboTa cui TskecTd, ynpyroctH, TpeHus. CBs3b
sHepruu U padotel. lloTeHnmanbHas SHEprust Tena, MOAHATOTO HaJ MOBEPXHOCTHIO 3EMIIU.
[lotenuumanbHass dSHeprusi cxarod npyxkuHbl. Kunermueckas »sHeprus. Teopema o
KMHETUYECKON HEpruu. 3aKOH COXPAHEHUSI MEXaHUUYECKOW SHEPIHH.

Jlemoncmpayuu
HabnroneHne MexaHn4ecKoro JBH)KEHUS Tela OTHOCUTENBHO Pa3HbIX TeJl OTCUETA.
CpaBHeHue mMyTell M TPAEKTOPHUM JBUKEHHUS OJHOTO U TOTO K€ Tella OTHOCUTEIBHO
pa3HBIX TEJI OTCYETA.
W3mepeHne CKOpPOCTM M YCKOPEHMsI NpSMOJIMHEWHOro nsmxkeHus. MccnenoBanue
IIPU3HAKOB PABHOYCKOPEHHOTO JBUKCHHUS.
Habutoienue nBUyKeHUs Tela 10 OKPY>KHOCTH.
Habmtonenue MEXaHUYECKUX SIBJICHUH,
MIPOUCXOAAIUX B cucreme oTcyéra
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBM)KEHHH OTHOCHTEIbHO KaOWHETa
bu3uku.
3aBUCHUMOCTb YCKOpPEHMsS Tejla OT Macchl Tela M JEHCTBYIOIIEH Ha HEro CHIIBL.
Habutoienne paBeHcTBa CUIT ITPHU B3aUMOJIEHCTBUU Tell.
W3meneHne Beca Tena NpH YCKOPEeHHOM JBuxkeHHH. llepenaua wmmmynbca mnpu
B3aUMOJICHCTBUH TEII.
[IpeoOpa3oBanHus FHEPTUH ITPH B3aUMOJICHCTBUH TEl.
CoxpaHeHue uMITyJIbca IPU HEYIIPYTOM B3aMO/IEHCTBUN.
CoxpaHeHne UMITyJbCca MpU aOCOJTIOTHO YMNpyroM B3aumojaeicTBuu. HaOmroaeHue
PEaKTUBHOTO JIBUKEHUSI.
CoxpaHeHue MEXaHUYECKOM SHEPTUU MPH CBOOOIHOM HaICHUH.
CoxpaHeHue MexXaHU4eCKOU SHEPruM  TpU JBIKEHUU  Tejla ToJ
JIEUCTBUEMITPYKUHBI.



JlabopamopHhwvie pabomul u onvimol

KoHcTpyupoBaHue TpakTa Ul pa3roHa M JalbHEHIIEro PaBHOMEPHOTO [BHIKCHHUS
IIAPHUKA UITH TEIEKKH.

Onpenenenue cpeiHed CKOPOCTH CKOJIBXEHHS Opycka WIM JBMKEHHUS IIapuKa Mo
HAKJIOHHOM TJIOCKOCTH.

OrmpenienieHre yCKOPEHHsT Teila [P PABHOYCKOPEHHOM JBM)KCHHH [0 HAKJIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IYTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM JIBUKEHHUHU 0€3
HaYaIbHOW CKOPOCTH.

[IpoBepka rMIOTE3bI: €CIH MPU PABHOYCKOPCHHOM JBHKCHUH 0€3 HAYaIbHOW CKOPOCTH
YT OTHOCATCA KaK pPsiJg HEUETHBIX YUCCJI, TO COOTBCTCTBYIOIIMEC IPOMCKYTKH BPCMCHHU
OAHNHAKOBBI.

HCCHGI{OB&HI/IG 3aBUCUMOCTH CHJIBI TPCHUA CKOJIBKCHUA OT CHJIbI HOPMAJIBbHOI'O
JaBJICHHA.

Omnpenenenue kodpduiueHTa TpeHUS CKoIbxkeHHs. OnpeneneHue KECTKOCTH
TIPYKUHBIL.

Onpenenenue pabOTbl  CWJIBL  TPEHUS  HPH  PABHOMEPHOM JBUKCHUH
TEJNaro ropu30HTAIBHON MOBEPXHOCTH.
Onpenenenne pabOTHI CWIIBI YNPYTOCTH MPH TMOABEME Tpy3a C HCIOIb30BaHUEM
HETOABUKHOTO U TIOJIBHXKHOTO OJIOKOB.

N3yuenue 3akoHa COXpaHEHUs! JHEPTUHU.

Pasgen 9. MexaHnyeckue KojebaHUS U BOJHBI

KonebartenbHoe nBuxkeHne. OCHOBHbIE XapaKTEPUCTUKU KOJI€OaHMI: MepHoJ, 4acToTa,
aMIMTyna. MareMaTHdeckMii W TNpYKUHHBIM MasTHUKH. [IpeBpamieHue »HEprum Ipu
K0JIeOaTeIbHOM JIBUKECHUU.

3aryxatomue Konebanus. BeiHyx1eHHbIe KojeOaHus. Pe3onanc. MexaHnueckue BOJIHBIL.
CBolicTBa MexaHM4eckuMX BOJH. [IponosibHbIE M momnepeuHble BOJHBL. J[IMHA BOJHBI U
CKOPOCTh €€ paclnpocTpaHeHHs. MeXaHW4ecKHe BOJIHBI B TBEPAOM Tele, CEHCMUYECKUE
BOJIHBI.

3Byk. [')poMKOCTb 3ByKa U BeIcoTa ToHa. OTpakenue 3Byka. UH(dpa3Byk u ynbTpa3ByK.

Jlemoncmpayuu

HaGmtonenue koneGaHMil Ten Moja AEHCTBHEM CHIIBI TSDKECTH U CHJIBI YIPYTOCTH.
Habmonnenue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

Habntonienne  BBIHY)KIEHHBIX  KoineOaHUM U pe3oHaHca. PacmpocTpaHeHue
MIPOOJIbHBIX U MONEPEeYHBIX BOJIH (Ha Mozenu). HabmoqeHne 3aBUCUMOCTH BBICOTHI 3BYKa
OT YaCTOTHI.

AKyCTHYECKHUI pE30HAHC.

JlabopamopHhwvie pabomul u onvimol

OmnpeneneHue 4YacTOThl W IEpuUojia KoJleOaHM MaTeMaTH4ecKOro MasiTHHKA.
Omnpenenenue 4YacTOThl M TepHOAa KoyeOaHWN NpPYKUHHOTO MasTHUKA MccienoBanue
3aBUCUMOCTH IlepuoJa KoJeOaHUil MOABEIICHHOTO K HUTHU Ipy3a

OT OJINHBI HUTH.
UccnenoBanue 3aBUCUMOCTH nepuoma  KojeOaHHi NPy KUHHOTO



MasiTHUKAaOT MacChl rpy3a.
[IpoBepka HE3aBUCUMOCTH IEpHOJa KOJeOaHHI Trpy3a, MOABEIIEHHOTO K HHUTH, OT
Macchl Ipy3a.
OnBITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh nepuozaa KoseOaHui
MPY>KMHHOTOMAsITHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBIL.

H3mepenue ycKopeHHsi CBOOOIHOTO MaICHHS.

Pazpnes 10. 3/1eKTpOMarHuTHOE 10JIe U 3JIEKTPOMAarHUTHBIE BOJIHbBI
DJIEKTPOMArHuTHOE T0JIE, 3JIEKTPOMArHuTHBIE BOJIHBI, CBOMcTBa OMB, ncnosb3oBanue
3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H.

DnekTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoTHOBBIC CBOMCTBA CBETA.

Jlemoncmpayuu
CBoiicTBa QJICKTPOMAriuTHBIX BOJIH.BOJIHOBEIE CBOIICTBA CBETA.

JlabopamopHwvie pabomul u onvimol
W3ydenue CBOMCTB 3JEKTPOMAarHUTHBIX BOJIH C TOMOIIBI0 MOOHMIIBHOTO TeedoHa.

Paspgen 11. CBeTOBbIE IBJIEHUSA

JlyueBas monens cBera. Mcrounuku cBeta. [IpsimonuHeiiHoe pacrpocTpaHeHHE CBETa.
3armenus Connia u Jlynsl. Otpakenue cBeta. [Imockoe 3epkano. 3aKoH OTpa)KEHHUS CBETA.

[Ipenomnenue cBera. 3akoH mpernomiieHHs cBeta. [lomHOe BHYTpEHHEEe OTpaskeHHE
cBera. Mcronb30BaHue MOJTHOTO BHYTPEHHETO OTPAXKEHHUS B ONTHYECKUX CBETOBO/IAX.

Jlunza. Xon nydeit B nmH3ze. OnTudeckas cucreMa ¢oToamnmnapara, MHKPOCKONa U
Tesieckomna. I'1a3 kak onTuyeckasi cucteMa. bim3opykocTs U 1aibHO30pKOCTb.

Paznoxenne Oenoro ceera B cnekTp. OnbiTel HbloToHa. CrojkeHHe CHEKTpalibHBIX
uBeToB. Jlucnepcus cpera.

Jlemoncmpayuu
[IpsimonuHeitHoe pacpocTpaneHue cBera.OTpakeHue CBeTa.
[Tonyuenue n300pa>keHuil B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomiienue cBera.
OnTH4YECKHI CBETOBO/I.
Xox mydeit B coOuparomei JuH3e. X0/ Tydell B paccenBarolei JIMH3E.
[TonmyuyeHue n300paxeHUi C MOMOILBIO JIUH3.
[Tpuniun aeiictBus goTtoanmnapara, MUKpOCKoNa U Teneckona.Mosens riasa.
Paznoxenue 0enoro ceTa B CIIEKTP.
[Tonmyuyenue Genoro cBeTa MpH CIOKEHUH CBETa Pa3HbBIX [IBETOB.

JlabopamopHhwvie pabomul u onvimol
I/ICCJ'IC,Z[OBaHI/IC 3aBUCUMOCTH YyTJIa OTpaXCHUA CBCTOBOI'O Jiyda OT YyIJla IMaJCHHA.
W3ydenune xapakTEpUCTHK H300paXEHHUS TIPEMETa B IUIOCKOM 3epKaie.
HCCHG}IOB&HH@ 3aBUCUMOCTH YyTJla IPCIIOMIICHHA CBETOBOI'O Jiyda OT yrJjia IHaJCHUS Ha
T'paHULEC «BO3AYX—CTCKIIO».
[Tonyuenune n300paXkeHU ¢ MOMOIIBIO0 COOUPAIOIIEH JTMH3HI.

Omnpenenenne (OKYCHOTO pACCTOSTHUS U ONITUYECKON CHUITBI COOMPAOIICH JTUH3HI.
OMNBITHI 110 Pa3NIOKEHUIO OEIIOTO CBETA B CIIEKTP.



OmBITHI 110 BOCIIPUATHIO I[BETA MPEIMETOB MIPU MX HAOIIOACHUN Yepe3 I[BETOBHIC
(GUIBTPBI.

Pa3znes 12. KBaHTOBBIE SIBJIEHUS
Omneitel Pesepdopna m r1uranerapHas mojenb atoma. Mogens atoma bopa.

Hcnyckanue u noraoieHue ceera aromoM. KBaHThI. JInHelyaThlie ClIEKTPHI.

PagnoaktuBHocTs. Anbda-, 6era- W ramma-uznydeHus. CTpoeHHE aTOMHOIO sJipa.
Hyknonnas monens aromHoro sapa. M3ortomsl. PannoaktuBHble mpeBpaiuenus. I[lepuon
[0JIypacnaja aTOMHBIX JEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHUS 3apsIIOBOTO M MAaCCOBOI'O YHCEI. DHEPTUSACBSI3U
aToMHbIX saep. CBsa3p Macchl U 3Hepruu. Peakuuu cuHTe3a U AeneHus snaep. McTouHuku
sHepruu CoJiHLIA U 3BE3.

Snepnas snepretuka. JefcTBUs pauOaKTUBHBIX U3TyYEHUN HA )KUBbIE OPTaHU3MBI.

Jlemoncmpayuu

CHeKTpI)I H3JIYy4YCHUA U HOFHOHICHH?I.CHGKTPI)I Pa3JIMIHBIX I'a30B.

CnekTtp Bogopo/a.

HabGmionenue TtpekoB B kamepe Buibcona. PaGoTa cuérumka HOHU3UPYIOMIUX
U3JIy4CHUH.

PGFI/ICTpaHI/IH HU3JTy4YCHU NPUPOAHBIX MUHCPAJIOB U IIPOAYKTOB.

JlabopamopHhwvie pabomul u onvimol
Ha6J'II'OI[eHI/IC CIJIOLIHBIX M JTUHEHUATHIX CIICKTPOB U3JIYUCHUA.
I/ICCJ'ICI[OBE[HI/IC TPEKOB: H3MCPCHUC ODHCPIruM 4YaCTHLBI IO TOPMO3HOMY IIYTU (HO
¢dororpadusim).
W3mepenune panmnoakTuBHOTO (OHA.

[ToBTOpUTEIBHO-060061IA0IHMN MOAYJIb

[ToBTOpUTENHEHO-0000MIAIONIMI  MOMYJb TPEAHA3HAYEH IS CHCTEMAaTHU3alud |
0000IIeHNsT TIPEMETHOTO COJACPIKAHUS W OMBITa JEATETbHOCTH, TPHOOPETEHHOTO TPH
U3yYeHUH BCEero Kypca ()M3MKM, a TakXKe I MOATOTOBKHM K OCHOBHOMY TOCY/IapCTBEHHOMY
9K3aMEHY 10 (PU3HKE 7151 00yHaromMXCsl, BHIOPABUINX 3TOT yUEeOHBIHIIPEIMET.

[lpy w3yYeHWUW [AHHOTO MOJIYJSl pEATU3YIOTCS H  CHUCTEMAaTH3UPYIOTCS  BHIIBI
NEeSITeTPHOCTH, Ha OCHOBE KOTOPBIX OOECIIeYMBACTCS TOCTHIKCHHE TMPEIMETHBIX U
METAaIPEeIMETHBIX TUTAHUPYEMBIX PEe3yIbTaTOB 00YUYEeHUs, (POPMHUPYETCS €CTECTBEHHO-HAYYHAs
IPaMOTHOCTh: OCBOEHHE HAy4YHBIX METOIOB HCCIEIOBAHUS SIBICHUN NPUPOABI M TEXHUKH,
OBJIa/ICHUE YMEHUSMHU OOBSACHATH (pU3MUECKHE SIBICHUS,

MNPpUMCHAA IIOJTYYCHHBIC 3HAHHA, peIIaThb 3aJadd, B TOM YHCIIC KA4YCCTBCHHLIC U
SKCIICPUMCHTAJIBHEIC.

[IpuHIMNUANIBHO AESITEILHOCTHBIM XapakTep JaHHOTO pa3fena peaqn3yeTcs 3a CUETTOro,
4TO 00yYaroIIrecs BHITOMHSIOT 3a/IaHuUs, B KOTOPBIX UM Mpe/IaracTcs:

Ha OCHOBE TMOJYYEHHBIX 3HAaHUN paclo3HaBaTb M HAYYHO OOBICHATH (PU3HUECKUE
SIBJICHUS B OKPY>Karollled MPUPOJIE€ U MMOBCEAHEBHON JKU3HU;

HCIIOJIb30BATh HAYYHBLIC MCTOJAbI HCCICIOBAaHUA (I)I/ISI/I‘-IGCKI/IX SIBJIGHPIP'I, B TOM 4YHUCIIC OJIA
MPOBCPKU TUIIOTE3 U IMOJTYUCHUA TCOPCTHUICCKUX BBIBOAOB;

06’[:51CH$ITB Hay4YHBIC OCHOBBI HaI/I6OJIee BaXHBIX IIOCTI/DKCHI/Iﬁ COBPCMCHHBIX

TEXHOJIOT Ui, HapUMep, TPAKTUUECKOTr0 HCIOIb30BaAHMS Pa3IMUHbIX UICTOYHUKOB SHEPTUU Ha



OCHOBC 3aKOHa INPEBpaAlCHUA U COXPAHCHUA BCEX N3BECTHBIX BUIOB OHCPTHUHU.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (ungposbie)
n/n MPOrpaMMblI Bcero Og[ TPOILHBIC pﬁaKanecmne odpa3oBaTe/bHbIE
padoTsI patoThI pecypesI
Paznen 1. ®usuka u eé poJib B N0O3HAHNY OKpY:Kawomero mupa (1-10)
bu6mmoreka [IOK
11 Pu3mka - Hayka o npupose 2 https://m.edso0.ru/7f416194
bubmuorexa [JOK
12 PH3HYCCKHUC BETHHHbI ! ! https://m.eds00.ru/7f416194
Hroro mo pazueny 3
Pa3znen 2. [lepBoHauaabHbIe cBeleHHsI 0 cTpoeHun BemecTBa (1-10)
bu6mmoreka [IOK
2.1 Crpoemne semectsa 2 https://m.edso0.ru/7f416194
29 JIBM>XeHuEe U B3aUMOJICICTBUE YaCTHIL 5 1 bu6mmoreka [IOK
' BEIECTBA https://m.edsoo.ru/7f416194
2.3 ArperatHble COCTOSIHUSI BEIIECTBA 2 bubmorexa LOK
' https://m.edsoo.ru/7f416194
Htoro no pazneny 6
Pa3znen 3. /IBuskenne u B3aumoseiicteue teu (1-10)
bu6mmoreka [JOK
31 Mexanueckoe IBmxeHne 5 1 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
3.2 Muepus, Macca, IIoTHOCTS 8 3 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
3.3 Crna. Buget cun 1 1 2 https://m.eds00.ru/7f416194
Hroro no pazneny 24
Paznen 4. /laBiienne TBEPABIX TeJl, JkuaAKocTeil U razos (1-10)
4.1 ‘ JMaBnenue. Ilepenaya naBineHus: TBEPABIMUA ‘ 3 bubnnoreka [JOK



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

TCJIaMU, X KUAKOCTAMHU U ra3aMu

https://m.edsoo0.ru/7f416194

bubmuoreka [JOK
4.2 Jlasnenne xuaKoCTH 6 https://m.edso0.ru/7f416194
bu6mmoreka [JOK
4.3 AmmocepHoe nasiieHme 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE ®KUJIKOCTH U Ta3a Ha MOrPYKEHHOE 6 5 bubnnoreka [HOK
' B HUX T€JIO https://m.edso0.ru/7f416194
Hroro no pazneny 21
Pa3znen 5. Pa6ora u momnocTh. JHeprus (1-10)
bubmuorexa [JOK
>1 Pabora i momgocT® 2 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
5.2 Hpoctsie MexaHH3MEI S 2 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
53 Mexanuueckas sueprus > https://m.edso0.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 11



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

8 KUIACC

KosuvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbeIe l'[pﬁaKanecmle 06PA30BATEIBHBIE
padoTsl padoThI pecypesI
Paznen 1. TensioBbie siiienus (1-10)
N bubmuorexa [JOK
1.1 CtpoeHue u CBOMCTBA BEIECTBA 4 1 1 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Tenioshie poriecce! 21 1 2 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 25
Pa3zjesn 2. DiieKTpUYecKHe 1 MAarHUTHbBIe siBJjieHust (1-10)
21 DJIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 5 bubnnoreka [JOK
' Y UX B3aUMOJICHICTBUE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 [TocTOsIHHBIN 27EKTpUYECKUN TOK 20 1 4 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 MarnuTHbIe sBICHHA S 1 2 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 CBeToBLIC ABCHM J 1 3 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 40
Pe3epBHOE BpeMms 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 12



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

9 KVIACC

KosmvecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3ieioB U TeM (uudposbie)
Ne i/ IpOTpaMMET Beero KOﬁHTpOJILHLIe HpﬁaKTI/I‘IGCKI/Ie 0BPA30BATETbHBIE
padoThI padoThI pecypek
Pazgen 1. Mexanuuyeckue siBjenus (1-10)
11 MexaHnueckoe IBUKEHUE U CIIOCOOBI €0 11 1 1 bubnnoreka IIOK
' OnuCcaHus https://m.edsoo.ru/7f41a4a6
. bubnnoreka IIOK
1.2 Bsaumoneiictene Ten 10 1 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
13 3axoueI coxpaneHis 6 https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 27
Paznen 2. Mexanndeckue Kojiedanusi 1 BoJHbI (1-10)
bu6mmoteka [IOK
2.1 Mexanieckue koneOanms 6 1 https://m.edsoo.ru/7f41a4a6
bu6nuoreka [IOK
2.2 MexaHuueckre BOJIHBI. 3BYK 4 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 10
Pa3zzien 3. DjileKTpOMarHuTHOE MOJIE M YJIEKTPOMAarHuTHbIe BOJIHBI (1-10)
31 DIIeKTPOMarHuTHOE MOJIE U 11 1 bubnmoreka [JOK
' JJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 11
Pa3nen 4. CBeroBble siBjieHus (1-10)
bu6nuorexa [IOK
4.1 3aKOHBI pacIIpOCTPAHEHUs CBETA 6 1 1 https://m.edsoo.ru/7f41a4a6
Htoro mo pasnueny 6
Paznen 5. KBanroBbie siBiaeHusi (1-10)
51 Hcmyckanue u MOTJIoNeHNe CBETa aTOMOM 2 Bubmorexa HOK
' https://m.edsoo.ru/7f41a4a6
Bbubnuoteka LIOK
5.2 Crpoenne aTomHoro sjpa 4 . https://m.edsoo.ru/7f41a4a6
53 SnepHble peakiuu 4 1 but6mmoreka [IOK
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Hroro no pazueny 11
Paznen 6. IloBTopuTeabH0-0000ma0muil MoayJib(1-10)
6.1 [ToBTOpeHue u 06001IeHUE COAepKAHUS 3 bubnmoreka [JOK
Kypca Gpu3uKu 3a 9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 3
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