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Padouasi nporpamma no ¢gusuke aJs /-9-X KJaccoB

IHosscHuTEABbHAA 3AIIMCKA

Pabouvas nmporpamma 1o (u3nKe Ha YpOBEHb OCHOBHOT'O OOIIEr0 00pa3oBaHUs IS
obyuatomuxcst 7-9-x kimaccoB MOV «JlomyxHckuit 00pa3oBaTenbHBIN IIEHTP» pa3paboTaHa B
COOTBETCTBHH C TPEOOBAHMSIMH:

e  @epepanpHoro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 o6pazoBanuu B Poccuiickoii
Denepaununy;

e mpukaza Munnpocsemenus ot 31.05.2021 Ne 287 «O06 yTBepKaeHUN
(denepaabHOro TOCyIapCTBEHHOT0 00Pa30BaTEIBHOTO CTaHIapPTa OCHOBHOTO
o01rero oOpa3oBaHUsY,

o mpukaza MunmnpocemeHus ot 18.05.2023 Ne 370 «O06 yTBepkaeHUH (eaepaibHOR
00pa3oBaTeNFHOM MPOrpaMMbl OCHOBHOT'O O0IIETO 00pa30BaHUs»,

e mnpukaza MunmnpocsemieHus ot 22.03.2021 Ne 115 «O6 yreepxkaenuu [lopsaka
OpraHM3alUH U OCYIIECTBICHUS 00pa30BaTEIBHOM NEITEIbHOCTH O OCHOBHBIM
0011e00pa3oBaTebHBIM ITPOrpaMMaM — 00pa30BaTEIbHBIM ITPOTPaMMaM
HavyaJIbHOTO 00IIEro, OCHOBHOTO OOIIEro U CpeTHero 00IIero o0pa3oBaHusy;

e KOHIENINYU IpenojaBanus yueOHoro mpeamera «Dusznkay;

o CII 2.4.3648-20 «CanuTapHO-3MHIEMHOJIOTUIECKHE TPEOOBAHUS K OpraHU3aIHIM
BOCIIUTAHUS U O0YUEHHS, OT/bIXa U O3[JOPOBJICHHS ACTEH U MOJIOJCIKIY,
YTBEPKJICHHBIX TOCTAaHOBJICHHUEM IJIaBHOTO caHUTapHOro Bpaya ot 28.09.2020 Ne
28;

o CanlluH 1.2.3685-21 «I'urnennueckne HOpPMaTHUBBI U TPEOOBaHUS K 00ECTICUCHHIO
Oe3omacHoCcTH ¥ (HiK) OE3BPETHOCTH IS YeTIOBEeKa (hpakKTOPOB CPEIbl OOMTAHUS,
YTBEPKJIEHHBIX TOCTAHOBJICHHWEM IIIABHOTO caHUTapHOTo Bpaya ot 28.01.2021 Ne
2;

e y4eOHOTO IIaHa OCHOBHOT'O 00111ero 00pa3oBaHusl, yTBEPKIEHHOTO MPUKA30M
MOY «JlonmyxHckuit o6pazoBarenbHblil eHTp» oT 31.08.2023 Ne 113 «O6
YTBEP)KJICHHH OCHOBHON 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIEro
o0pa3oBaHU,

e (enepasibHON pabouelt MPorpamMmsl 1Mo yueOHOMY mpeaMeTy «Du3ukay.

Pabouast mporpamMmma opueHTHpOBaHa Ha II€JIEBbIC IPUOPUTETHI, CHOPMYITHPOBAHHBIC B
benepanbHON paboueil mporpaMmme BOCIUTAHUS U B paboueil mporpamme Bocrutanuss MOY
«JlonmyxHckuit 00pa3oBaTeNbHBIN IIEHTP

[IporpamMma no pu3suke Ha ypoBHE OCHOBHOT'O OOIIIET0 00pa30BaHusl COCTAaB/IEHA HA OCHOBE
MOJIOKEHUI U TpeOOBaHUH K pe3ysbTaTaM OCBOEHHS Ha 6a30BOM YpPOBHE OCHOBHOM
oOpazoBarenbHOM TTporpammel, ipeAcTaBieHHBIX B PI'OC OO0, a Takxke ¢ yueToM
¢benepanbHOi pabodei mporpaMMbl BociuTanus 1 KoHuenum npemnogaBanus yaeOHOTo
npeamera «Pusukar.

ConeprkaHue mporpamMMsl 1o (pU3MKe HaIpaBiIeHO Ha (POPMUPOBAHHE €CTECTBEHHO-HAYUYHOU
IPaMOTHOCTH O0YyYarOIINXCs U OpraHU3alMI0 U3ydyeHus: GU3UKH Ha JesITeIbHOCTHON OCHOBE.
B nporpamme 1o ¢pu3nke yUUTHIBAIOTCS BO3MOKHOCTH Y4eOHOTO IIPEMETa B pealn3aliui



tpedboBanuit ®I'OC OO0 K mIaHUPYyEeMbIM JTUIYHOCTHBIM U METAIIPEAMETHBIM pe3yIbTaTaM
06yqu1/1;1, a TaKKC MCKIIPCIMETHBIC CBA3U CCTCCTBCHHO-HAYUYHBIX y‘Ie6HBIX npeaAMETOB Ha
YpOBHE OCHOBHOT'O 00111eTr0 00pa30BaHusl.

[TporpaMma 1o ¢u3uKe ycTaHaBIUBACT paclpeecHiue y9eOHOro MaTepraa o rojam
o0yuenus (1o KJ1accam), IpeyIaracT NPUMEPHYIO MOCJIEI0BATEIbHOCTD U3YUCHHUS TEM,
OCHOBAHHYIO Ha JIOTUKE PA3BUTHS MPEIMETHOTO COJICPIKAHUS M YIETe BO3PACTHBIX
ocoOeHHOCTeH 00yUJaroIIIXCs.

ITporpamma no ¢u3nke pa3paboTaHa C LEIbI0 OKa3aHUS METOANYECKOM IIOMOLIM YUYUTEIIO B
co3laHuu paboueil mporpamMmel 0 y4eOHOMY MPEIMETY.

dusHKa SABISETCS CUCTEMOOOPA3YIOIINM JIJIsl €CTECTBEHHO-HAYYHBIX YU4EOHBIX IPEAMETOB,
IIOCKOJIbKY (PM3NYECKHE 3aKOHBI JIEXKAT B OCHOBE IIPOLIECCOB U SIBJICHUMN, U3y4aeMbIX XUMHEH,
Ouosioruei, acTpoHoOMHEN U pU3HUECKOl reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-
Hay4YHYIO KapTUHY MHUpa, IPEI0CTaBIseT Hauboiee sicHble 00pa3iibl IPUMEHEHUSI HAyYHOTO
METO/a MO3HAHMUSA, TO €CTh CII0CO0a MOTyYeHHS JOCTOBEPHBIX 3HAHUI O MHUPE.

OnHa U3 MIaBHBIX 337124 GU3HUYECKOTr0 00pa30BaHUs B CTPYKTYpE 00I1Iero o0pa3oBaHus
COCTOUT B (JOPMHUPOBAHUH €CTECTBEHHO-HAYYHOI IPAMOTHOCTH U MHTEPECca K HAyKe Y
00yJaromuxcs.

I/IsyquI/Ie (I)I/ISI/IKI/I Ha 0a30BOM YPOBHC IIPpEATIOIaracT OBJIaACHUC CICAYIOIUMU
KOMIICTCHTHOCTAMH, XapaKTCPU3YIOIMMU €CTCCTBCHHO-HAYYHYIO 'PaMOTHOCTb.

e HAYYHO OOBSCHSTH SBICHUS,

e OIICHHMBAThH M MIOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHUS,

e HMHTEPIPETUPOBATH JaHHBIC M MCIIOIH30BATh HAYYHBIC IOKA3aTEILCTBA JIJIS
MOJTyYEHUs BBIBOJIOB.

Henu uzydyenus: Gu3uku Ha ypOBHE OCHOBHOTO 00111eT0 00pa30oBaHuUs ONPeIeTIeHbI B
Konnenmun npenonaBanus yuebHoro npeamera «dusnkay B 00pa3zoBaTeNbHbBIX
opranuzanusax Poccuiickoit @enepaiuu, peain3yronmx OCHOBHBIE 001Ie00pa30BaTeIbHbIE
MpOrpaMMBbl, YTBEpKAeHHOU pemeHueM Komnernn MuHHCTEpCTBa MPOCBEIICHUS
Poccuiickoit ®enepanuu (mpotokon ot 3 aexadps 2019 roga Ne [TK4BH).

en n3ydyenust pusuku:

nproOpeTeHne HHTEpeca U CTPEMIICHUS 00YJaIONINXCsl K HAYIHOMY H3yYCHHIO
HOPUPOIbI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEIH;
pa3BUTHE MPEICTABICHUN O HAYYHOM METO/I€ TIO3HAHUS U (HOPMUPOBAHHE
UCCIIEI0BATEIBCKOTO OTHOILIECHHS K OKPY/KAIOLUM SIBIICHUSIM;

(dbopMHIpOBaHNE HAYIHOTO MUPOBO33PEHHUS KaK Pe3yJIbTaTa U3Y4YCHHUSI OCHOB
CTPOEHUS MaTepuu U PyHIAMEHTAIBHBIX 3aKOHOB (DH3HUKH,

(dbopMHIpOBaHUE TIPEACTABICHUHN O PO PU3UKH JIJTSI PA3BUTHS IPYTUX
€CTEeCTBEHHBIX HayK, TEXHUKU M TEXHOJIOTHi;

pa3BUTHE MPEJICTABICHUI O BO3MOXKHBIX cdepax Oyayien nmpodeccnoHanbHON
JeSITeIbHOCTH, CBSI3aHHOHN C (PU3MKOM, MOATOTOBKA K JJAJIbHEHIIEMY 00yYeHHIO B
9TOM HalpaBJICHUH.



JlocTukeHue 3TUX Leel MporpaMMsbl 1o (GU3HKE Ha YPOBHE OCHOBHOTO 00OILIEr0o
o0pa3oBaHMs 00eCIEUnBACTCS PEIICHHEM CIICAYIOUINX 3a1a4:

e TMpHOOpETeHHE 3HAHUN O JUCKPETHOM CTPOSHHUH BEUIECTBA, 0 MEXaHMUYECKHX,
TETIJIOBBIX, JIEKTPUYECKUX, MATHUTHBIX X KBAHTOBBIX SIBICHHSIX;

e TMpHOOpETeHHE YMEHHI OMHUCHIBATD U OOBACHATH (PU3HUECKUE SBICHHS C
UCTIOJIb30BaHUEM TOTYUYCHHBIX 3HAHUH;

e OCBOEHHE METOJIOB PELICHHSI MPOCTEHIINX PACUETHBIX 3a/1a4 C UCIIOJIb30BaHHEM
Gu3HYeCKUX MOJIeNIeH, TBOPYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHUI HAOIIONATH MPUPOIHBIC SBICHUS U BBITOIHATH OIBITHI,
71a00paTOpHbIE PAOOTHI U AKCIIEPUMEHTANILHBIE HCCIIEIOBAHUS C HCIIOJIb30BAaHHEM
U3MEPUTENBHBIX IPUOOPOB,;

e OCBOCHHE ITPHUEMOB paboThI ¢ HHOpManUeH HU3NIECKOTO COEPIKAHUS, BKITIOUAs
UH(POPMALIHIO O COBPEMEHHBIX JOCTIKEHUAX (QU3UKH, aHAIU3 U KPUTHIECKOE
OlLlIeHMBaHME MH(OpMAINH;

e 3HAKOMCTBO cO c(hepamu npodecCHOHATBHOU IEATeTbHOCTH, CBA3aHHBIMHU C
(U3HUKOH, U COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMU Ha JOCTHIKEHHSIX
¢duznyecKoil HayKu.

Ha usyuenne dusuku (6a30BbIii ypOBEHbD) HA YPOBHE OCHOBHOT'O 0O0IIET0 00pa3oBaHusI
otBoauTcs 238 yacoB: B 7-M Kitacce — 68 yacos (2 vaca B Hezienio), B 8-M kiacce — 68 yacos
(2 yaca B Hemeno), B 9-m kimacce — 102 gaca (3 yaca B HeIelo).

[Ipennaraemslii B mporpamme 1o ¢pu3ukKe rnepeueHs J1ad0paTOpHbIX PadOT U OMBITOB HOCUT
PEKOMEHIATENbHBIA XapaKTep, YUUTENb JAeJlacT BEIOOp MpoBeeHHs Ja00paTOPHBIX PaboOT U
OTIBITOB C Y4E€TOM MHIUBUAYATbHBIX OCOOCHHOCTEN 00y4aromuXxcs, CIucKa
SKCIIEPUMEHTAJIbHBIX 33JaHH, Ipe/ijlaraéMblX B paMKaX OCHOBHOI'O TOCYJJapCTBEHHOI'O
JK3aMeHa Mo (PU3HUKe.

I[J'ISI peaJ'II/ISaHI/II/I HpOFpaMMBI I/ICHOJ'IB?:YIOTCFI y‘~I€6HI/IKI/I, }IOHYHICHHI)IG K UCITOJIB30BAHUTO
MIPH pean3alii UMEIOIUX TOCYAaPCTBEHHYIO aKKPEAUTAIINI0 00pa30BaTEIbHBIX MPOTPaAMM
Ha4yaJIbHOTO OOIIEr0, OCHOBHOT'O OOIIIET0, CPEeIHEro 00IIero 00pa3oBaHus OPraHU3aUIMH,
OCYIIECTBISIONUMHI 00pa30BaTEIbHYIO NEATENbHOCTh, MPUKa30M MUHIPOCBEIICHUS OT
21.09.2022 Ne 858:

dusuka: 7-i kiaacc: 6a30BbIid ypoBeHb: yueOHUK, 7 kinacc/ [Teppimkun U.M.,
HBanoB A.U., Axunonepnoe o6mectBo «M3natenbctBo "[Ipocsenienue’,
dusuka: 8-if kinacc: 6a30BbIid ypoBeHb: yueOHUK, 8 knacc/ [Tepbimkun . M.,
WBanoB A. U., Akiimonepnoe obmiectBo «M3natensctBo "[IpocBemenue’;
du3suka: 9-if knacc: 6a30BbIil ypoBeHb: yueOHUK, 9 knacc/ [Tepbimkun Y. M.,
I'yrauk E. M., UBanos A. 1., IlerpoBa M. A., AKiinoHepHoe 00111eCTBO
«M3natenscTBo "[Ipocsemienue »,

o <..>

3J'ICKTpOHHBIe 06pa3OBaTeJ'ILHBIC PECYPChI, JOMYIICHHBIC K UCITOJIB30BAHUTIO ITPH pCaIn3aliuu
HMCIOIUX I'OCYAAPCTBEHHYIO AKKPCAUTALIUIO 06p330BaTeJ'IBHI)IX mporpamMm Ha4ajJibHOI'O

00111er0, OCHOBHOT'O OOIIETr0, CpeAHEro 00Iero oopazoBaHus MpukazoM MHUHIIPOCBEIIEHUS
ot 02.08.2022 Ne 653:

o ®usuka, 7 knacc, DI'AOY IO «Akanemuss Munnpocsermienus Poccumy,



o @usmka, 8 kimace, PI'AOY IO «Akanemuss Munmnpocsemenus: Poccumny;
e ®usuka, 9 kacc, PI'AOY A0 «Akanemuss Munnpocserienus Poccumny,
s <, >

Coaep:kanue yueOHOro npeamMera

[-H KJIace
Pa3nes 1. ®usuka u ee posib B NO3HAHUHN OKPY’KAIOIIEro MUpa.

®u3suka — Hayka o npupoze. SAsnenus npupoasl. Gu3ndecKkue sSBICHUS. MEXaHUYECKUE,
TEIUIOBbIE, SJICKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

dusnueckue BenuunHbL. M3mepenne ¢puznyecknx BenuunH. Ouznyeckue mpuOopsl.
[TorpemHocTs u3MepeHnii. MexxayHapoaHas CUCTEMA €IUHMUII.

Kak ¢usuka u apyrue ecTeCTBEHHbIE HAYKU U3Y4alOT Mpupoay. EcTrecTBeHHO-HAY4HBII
METO/I MO3HAHUs: HaOII0CHIE, TOCTAHOBKA HAYYHOTO BOIIPOCA, BBIJBUKEHUE TUIIOTE3,
AKCIIEPUMEHT 10 MPOBEPKE TUNOTE3, 00bsACHEHUE HaOII0gaeMoro siBiueHus. Onucanue
(U3HYECKUX SBJICHHUNA C TIOMOIIBIO MOJICIICH.

JdeMoHcTpanum.

1. MexaHu4ecKkue, TEIUIOBBIE, YICKTPUUECKIE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
2. ®uznyeckue TpuOOPHI U MPOIeaypa MPSMBIX H3MEPEHUN aHAJIOTOBBIM U IIH(PPOBBIM
puoOpoOM.

JlaGopaTopHbie paGoThI U ONBITHI.

Onpenenenre HEHbI JeJIEHUs MIKaIbl HK3MEPUTEIBLHOTO PHOOpA.

N3mepenne paccTosHUMN.

N3mepenue o0bema KUAKOCTU U TBEPJOTO TENA.

Omnpenenenne pa3mMepoB MaJIbIX TEIN.

I/I3MepeHI/I€ TEMIICPATYPHBI TP TOMOIIHN JKUAKOCTHOI'O TCPMOMETPA U AaTYHUKA
TEMIIEPATYPHI.

6. IIpoBeneHune uccaen0BaHMS MO MPOBEPKE THITOTE3BI: JATHHOCTH MOJIETa IIapUKa,
MYIIEHHOTO0 TOPU30HTAJIBHO, TEM 00JIbIle, YeM OOJIbIlle BBICOTA ITYCKa.

arONE

Pa3nen 2. I[lepBoHayaibHble CBeleHHSI 0 CTPOEHHHU BelleCcTBA.

CTpOCHI/IC BCIICCTBA. aTOMBI M MOJICKYJIbI, UX Pa3MEPhI. OHBITLI, JOKa3bIBArOIIHEC
JAUCKPETHOC CTPOCHUC BCIICCTBA.

JIBrokeHue yacTull BeniecTBa. CBs3b CKOPOCTH ABUKEHUS YaCTHI] C TEMIIEPATYPOH.
BbpoynoBckoe nBmxkenue, nuddysusi. BzanmoaeiicTBre yacTHIl BEIECTBA: MPUTHKEHNE U
OTTAJIKUBAHHUE.



ArperaTHble COCTOSIHMSI BEILIECTBA. CTPOCHHE ra30B, JKUJKOCTEH U TBEPIABIX
(kpucTaiumyeckux) Tei. B3auMocBsi3b MEX/y CBOMCTBAaMH BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJIAPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN
BO/JIBI.

JdeMoHcTpanum.

1. HaGmronenre OpOyHOBCKOTO IBHYKCHHSI.

2. Habmonenune nuddysun.

3. HaOmonenue siBICHUM, 00BACHIIONIUXCS MIPUTSHKEHUEM HIIA OTTAIKUBAHUEM
YaCTUII BEIIECTBA.

JlaGopaTopHble paGoThI U ONBITHI.

1. Ouenka tuaMeTpa aToMa METOAOM psiioB (C Ucmoib30BaHueM (ororpaduii).
2. OnbITHI 10 HAOJIIOICHUIO TETUIOBOTO PACIIMPEHUS ra30B.
3. OmbITHI 1O 00HAPYKEHUIO JIEUCTBUS CHII MOJIEKYJISIPHOTO IPUTSHKEHUSI.

Paznen 3. /IBu:keHne H B3auMo/ieiicTBHeE TeJl.

MexaHu4ecKkoe JABHMIKCHUC. PaBHOMepHOS W HCPAaBHOMCPHOC JIBHIKCHHC. CKOpOCTL. CpeI[HHH
CKOpPOCTH TP HEPABHOMCPHOM ABHUKCHUMU. Pacuer IIyTH 1 BPpCMCHU OABHUIKCHUS.

SBnenue uHepuu. 3aKoH UHEpLUU. B3anMopeiicTBre Ten Kak NpuYuHa U3MEHEHHS
CKOPOCTHU JIBMKEHHMS Tell. Macca Kak Mmepa uHepTHOCTH Tena. [ImoTHocTh BemecTa. CBA3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYI B €UHUIE 00beMa BEIIECTBA.

Cuna xak XxapakTepUCTHKa B3auMoaencTeus Ten. Cuia ynpyroctu u 3akoH ['yka. M3smepenune
CHJIBI C ITIOMOIIBIO0 TUHAMOMETPA. SIBJIeHUE TATOTEHUS U cuila TshkecTH. Cuiia TSDKECTH Ha
npyrux ruiaserax. Bec tena. HeBecomocTs. CroxkeHue cuil, HallpaBJIEHHBIX 110 OAHON
npsimoii. PaBHoaelicTBytomast cui. Cuna TpeHust. TpeHue CKOJIbKEeHUS! U TPEHUE MOKOSI.
Tpenue B IpUpOAE U TEXHUKE.

JdeMoHcTpanum.

Habmronenne MexaHHYeCKOTo JABMKEHUS Tea.

W3mepeHune CKOpOCTH MPSIMOIMHEHHOTO ABUKEHMS.
Habntoienue siBjeHUs] UHEPIUH.

HabnroneHue u3MeHeHus: CKOPOCTH MTPH B3aUMOJICHCTBUH Tell.
CpaBHEHHE Macc MO B3aUMOAEHCTBHUIO TeEII.

CroxeHune cuil, HalpaBJICHHBIX 110 OJJHOM MPSMOH.

oukrwdE

JlaGopaTopHble paGoThI U ONBITHI.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOT'O IBMKEHHS (IIapHKa B )KUIKOCTH, MOJICIH
AJIEKTPUIECKOTO aBTOMOOWMIIS U T. 11.).

2. OmnpeneneHne CpeiHEH CKOPOCTH CKOJBKEHHS OpYyCKa WM IIapuKa 110 HaKJIOHHOM
IUIOCKOCTH.

3. OmnpexeneHue IIOTHOCTH TBEPOTO Tea.



4. OnbIThl, JEMOHCTPUPYIOIIHE 3aBUCHMOCTh pacTsHKeHus (1ehopMaIim) mpyKuHbI
OT IPUJIOKEHHOU CHUJIBI.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHS CKOJIBKEHHSI OT Beca Teja
Y XapakTepa CONMPUKACAIOLIMXCS IIOBEPXHOCTEM.

Pasnen 4. /laBjieHue TBepAbIX TeJl, dKUAKOCTEH M Ta30B.

Hasnenue. CriocoObl yMEHbIIIEHUS U YBETTUUEHU JaBieHus. JlaBneHue ra3a. 3aBUCUMOCTh
JaBJICHUS ra3a oT o0bema, TeMreparypsl. [lepenada naBiieHus TBEPABIMH TEIaMH,
KUIKOCTAMHU U razamu. 3akoH Ilackais. [IHeBMaTHYeCcKre MalIMHBI. 3aBUCUMOCTb JIABJICHUS
KHUJKOCTHU OT TiIyOuHbl. ['mapocratudeckuii mapagokc. CooOnarommecs CoCyabl.
['mppaBnryueckre MEXaHU3MBI.

Atmocdepa 3emnn u atMmocepHoe 1aBieHue. [[puauHbI cynecTBOBaHUS BO3AYIITHON
o6omnouku 3emun. OnbiT Toppuderu. M3mepenne atMocgepHOro AaBieHus. 3aBUCUMOCTh
aTMOC()epHOTO JIaBJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [IpuOops! 1uis n3mMepeHus
aTMOC(EpHOTrO JTaBJICHHUS.

JlelicTBUE KUAKOCTH U T'a3a Ha MOTPYKEHHOE B HUX Tel0. BhiTankuBaroias (apxumeaoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxomnnaBanue.

JdeMoHcTpanum.

3aBUCUMOCTbD JaBJIEHUS I'a3a OT TEMIIEPATYPHI.

Ilepenaya naBiaeHUS )KUIKOCTBIO U Ta30M.

Coobmmarommmecst CoCyabl.

I'mppaBnuueckuii npecc.

[TposiBienue neiicTBus aTMOCHEPHOTO JaBICHUS.

3aBHCUMOCTh BBITAIKMBAIOLIECH CHIIBI OT 0ObeMa MOTPYKEHHOM yacTu Tena u
IJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOLIEH CHIIBI BECY BBITECHEHHOM JKUJKOCTH.

8. YcioBue nuaBaHMs TEI: TUIABAaHUE WM MOTPYKEHUE TEJT B 3aBUCUMOCTH OT
COOTHOILLIEHUS TUIOTHOCTEH Tea U KUAKOCTH.

SN

~

JlaGopaTopHble paGoThI U ONBITHI.

1. HWccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJE OT 00beMa MOTrpyKEHHOU B
KUAKOCTh YacTH TeJa.

2. OrmpenenieHue BRITATKWBAIONICH CHIIBI, ICUCTBYIONIEH Ha TEJO, TIOTPYKEHHOE B
KUAKOCTD.

3. TIpoBepka HE3aBHCHMOCTH BBITAIKHBAOIIECH CHJIBI, IEHCTBYIOIIEH HA TEIIO B
KHUAKOCTH, OT Macchl TeJa.

4. OnsIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOIIECH CUIIbI, IeHCTBYIOIIEH
Ha TeJO B KUAKOCTH, OT 00beMa MOTPYKEHHO! B )KUKOCTh YaCTH TeJa U OT
IJIOTHOCTH KUIKOCTH.

5. KoncTtpynpoBanue apeoMeTpa MM KOHCTPYHPOBAHHUE JIOJKH U OIIpeIesIeHIE e
IrPY30I0JBEMHOCTH.

Pa3nea 5. PaGora u MomHocTh. JHEprus.



Mexanunyeckas padota. MOIIHOCTS.

IIpocTbie MexaHU3MBI. pblyar, 010K, HAKJIIOHHAs IUIOCKOCTh. [IpaBuiio paBHOBeCHsI pblyara.
[IpumeneHnue nmpaBuiia paBHOBECHUS pblyara K 0JIoKy. «30510Toe npaBuiio» Mexanuku. KI1/]
IIPOCTBIX MeXaHU3MOB. [IpocTbie MeXxaHN3MBbI B OBITY U TEXHHKE.

Mexanunyeckas 3Heprus. Kunernueckas v noreHuuanbHas 3aeprus. IIpespamienne ogHoro
BHJIa MEXAHWYECKON SHEPTUHU B IPYroil. 3aKOH COXPaHEHHUs SHEPTUU B MEXAHUKE.

JdemoHcTpauuu.
1. TIpumepsl OPOCTHIX MEXAHU3MOB.
JlaGopaTopHble paGoThI U ONBITHI.

1. Omnpenenenue pabOThI CUIIBI TPSHUS ITPH PABHOMEPHOM JIBH)KEHUU TeJia 110
TOPU30HTAIILHON TOBEPXHOCTH.

2. VccnenoBaHue yCcIOBUI paBHOBECHS phlUara.

3. U3smepenue KII/] HakIIOHHO# TUIOCKOCTH.

4. W3yueHue 3aK0OHA COXpaHEHUSI MEXaHUYECKON IHEPTHUU.

8-i KJ1acce
Pasznea 6. TemioBbie sIBJICHUS.

OcCHOBHBIE TOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOpUM CTPOCHHS BelecTBa. Macca u
pa3Mepbl aTOMOB U MOJIEKYI1. OMbIThI, MOATBEPKAAIOIINE OCHOBHBIE TOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Mogenu TBepAOro, XKHUAKOr0 1 ra3000pa3Horo CoCTOAHUH BemecTBa. Kpucrammnueckue u
amopdusie Tena. OObSICHEHUE CBOMCTB Ta30B, )KUIKOCTEH 1 TBEPIBIX TN HA OCHOBE
MOJIOKEHUN MOJIEKYJIIPHO-KUHETUUECKOU Teopur. CMaulBaHUE U KAWILISPHBIE SIBICHHUS.
TenoBoe pacmMpeHue u cxaTue.

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTHIO TETJIOBOTO JBUYKEHHUS YACTHIL.
Buytpennss sueprusi. CiocoObl M3BMEHEHHUsI BHYTPEHHEH SHepruu: Terionepeaada u
coBepIeHne padoThl. BUbI TeIonepeaaun: TerIonpoBOAHOCTh, KOHBEKIIMS, U3TyUCHUE.

KomngecTBo TernoTsl. Y aenpHast TEIUIOEMKOCTh BelecTBa. TeriooOMeH 1 TETI0BOe
paBHOBecHe. Y paBHEHHE TEIUIOBOTo OanaHca. [1naBieHne u oTBepaeBaHie KPUCTATITNYECKUX
BEIIECTB. Y ienpHas TerioTa riasinenus. [lapoodpa3zoBanue u koHaeHcanus. Vcnapenue.
Kunenue. Y nenpHas Temnora napoodpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPHI KUTIEHUS OT
aTMOC(EepHOTO TaBJICHHS.

BnaxunocTth BO3yXa.

3Hepr1/15{ TOILJIMBA. Y JelIbHAas TEIJIOTa CTOpaHuA.



[Tpunnumner padoTe! TeroBsix aeurateneit KI1/] TemoBoro neuratens. TemmoBbie
JIBUTATEJIH U 3aIUTa OKPY>KArOIIeH Cpeibl.

3akoH COXPAHCHUA U NPCBPALICHUS SHCPI'UK B TCIUIOBBIX MMPOLICCCAX.
JdemoHcTpauuu.

Hab6mronenne 6poyHOBCKOTO JTBHIKEHHUS.

Habmonenune nuddysun.

HalGmronenue siBeHni cMauyuBaHKs M KalTWJUSIPHBIX SIBJICHUH.
HaGiroieHre TemioBoro pacmpeHust Tell.

N3menenue naBiaeHus ra3a mpu M3MEHEHUH 00beMa U HarpEBaHUH WIIH
OXJIAXKICHHUHU.

[IpaBuna u3mMepeHus TeMIepaTypshl.

Bupael rerionepenauu.

OxJtax/IeHre Mpu COBEPILICHUH PaOOTHI.

. HarpeBanwue npu coBeprieHnn paboThl BHSIITHUMHE CHJIAMH.

10 CpaBHEHHE TETNIOEMKOCTEH Pa3IMYHBIX BEIIECTB.
11.HaOmroneuue KkuneHus.

12.HaGnroaeHue mocTosHCTBA TEMIIEpaTyphl MIPH ILIABJICHHUH.
13.Mojenu TEeIUIOBEIX IBATATENEH.

s E
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JlaGopaTopHblie padoThI M ONBITHI.

=

OnbIThI 10 OOHAPYKEHUIO TEUCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUSI.

OnpIThI 10 BRIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MM caxapa.

3. OnbIThI 10 HAOTIOEHHUIO TEILIOBOTO PACIIMPEHHSI Ta30B, )KUIKOCTEH U TBEPABIX
TeN.

4. Ompenenenue aBjieHUs Bo3ayXa B OalIOHe IIPULIA.

OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTD JAaBJIEHUS BO3yXa OT €ro 00bema 1

HarpeBaHUs WIN OXJIaXKICHUS.

6. IIpoBepka rumoTe3sl TMHCHHON 3aBUCUMOCTH JTHHBI CTOJIONKA KUJAKOCTU B
TEPMOMETPUUYECKON TPyOKe OT TeMIIEepaTypBhl.

7. HaOmtoneHue u3MeHeHHsI BHYTPEHHEN SHEPTHH Tejla B pe3yJsibTaTe Terionepeaadn
U pabOTHl BHEITHUX CHJI.

8. HccnenoBanue siBIEHUS TEIUIOOOMEHA IPY CMEITMBAHUH XOJIOHOM U TOpsTIei
BOJIBI.

9. Ompenenenne KOJIMYECTBA TETUIOTHI, TOTYYEHHOTO BOIOH MPH TEIUIOOOMEHE C
HarpeThiM METAITIMYECKUM LIMJIUHAPOM.

10.OmnpeneneHue yenbHON TEIUIOEMKOCTH BEIIECTBA.

11.HccnenoBanue mporecca UCIapeHusl.

12.0Omnpenenenue OTHOCUTEIHLHON BIAYKHOCTH BO3IyXa.

13.0npenenenue yenbHOM TEIUIOTHI IIABIECHUS JIBAA.

N
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Pazgen 7. DaekTpuyeckue  MATHUTHBIE SIBJICHHS.

DnexTpuszanus Ten. J[Ba poja sneKTpUUecKux 3apsiioB. BanMopaeiicTBrue 3apsyKeHHBIX TEIl.
3akon KynoHa (3aBUCHMOCTB CHIJIBI B3aUMOJICHCTBHS 3aPSKEHHBIX TEJl OT BEJTMYHHBI 3apsI/IOB
U PaCcCTOSTHUSI MEXK/TY TEITaMH).



DJekTpuyeckoe nojie. HanpspkeHHOCTh AieKTprudeckoro nods. [Ipunimn cynepno3uiuum
JIEKTPUUYECKUX MOJICH (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsaoB. DIEeMEHTApHbIN eKTpruyeckuil 3apsia. CTpoeHue atoMma.
IIpoBOAHMKY U IUANEKTPUKH. 3aKOH COXPAHEHMSI dJICKTPUUECKOTO 3apsia.

DNEeKTPUYECKUM TOK. Y CJIOBUS CYIIECTBOBAHUS JIEKTPUUECKOT0 ToKa. MIcTOUHUKH
MOCTOSTHHOTO TOKA. JIeHCTBUSI 2JIEKTPUIECKOr0 TOKa (TEII0BOE, XUMHYECKOE, MArHUTHOE).
DNEeKTPUUYECKHUM TOK B )KMJIKOCTSIX U ra3ax.

Onexrpuueckas nenb. Cuna Toka. JnekTpuyeckoe HanpspkeHue. ConpoTHBIIEHNE
IIPOBOJIHUKA. Y I€IIbHOE COPOTUBIICHHE BellecTBa. 3akoH OMa Ui yyacTKa LeIH.
ITocnenoBarenbHOE U NApaJIEIbHOE COEAUHEHUE IPOBOJIHUKOB.

PaboTa 1 MOLTHOCTH 3IEKTPUUECKOro ToKa. 3akoH J[xoyns—JIenna. DnekTpuuecKkue e u
NOTpeOUTENH IEKTPUIECKOH sHeprun B ObITY. KOpoTkoe 3aMbIKaHHUe.

ITocTossuabIe MaruuTHl. B3anMoaeicTBIe NOCTOSHHBIX MAarHUTOB. MarauTHoOE TI0JIC.
MaruauTHOe 1oJie 3eMJId U €ro 3Ha4eHue JIsl KU3HU Ha 3emiie. OnbIT Opcreaa. MaroutHoe
T0JI€ JIEKTPUUYECKOTO TOKA. [[pMEHeHNEe 2JIEKTPOMAarHuToB B TEXHUKE. JlelicTBre
MarHUTHOTO TOJISl Ha MPOBOJHUK C TOKOM. DJIEKTPOJABUTATENb TOCTOSHHOTO TOKA.
Hcnosb30BaHnE AIEKTPOABUATATENICH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnsiTel @apanes. SABnenue 3nekTpoMarauTHON uHAYKUuu. [lpasuno Jlenna.
Onexrporereparop. CriocoObl MOTyYEHHsI MEKTPUUECKON SHEPIUU. DIEKTPOCTAHLIUHU HA
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTUU.

JdeMmoHcTpamum.

OnexTpu3anus Tell.

JIBa posia aJIeKTpUYECKUX 3apsA10B U B3aUMOJICHCTBUE 3aPSKEHHBIX TeJl.
YCTpoUCTBO U IEUCTBUE DIIEKTPOCKOIIA.
DnexTpocTaTHuecKas HHIYKIIHS.

3aKOH COXpaHEHMS JIEKTPUUECKUX 3apsI0B.

[IpoBOAHMKY U TUANEKTPUKH.

MonenpoBaHue CUIIOBBIX JIMHUM AJIEKTPUYECKOTO MOJIS.

W cTouyHNKH TOCTOSIHHOTO TOKA.

JlencTBUA DIEKTPUYECKOTO TOKA.

10.OneKTprudYecKuii TOK B KHIKOCTH.

11.I"a30Bblif pa3psn.

12.3mMepeHne CHitbl TOKa aMIIEpPMETPOM.

13.M3Mepenne 31IeKTpUIecKOro HalpsKEHUsT BOJTBTMETPOM.
14.PeocTaT u MarasuH CONPOTUBIICHUH.

15.B3anmMoieficTBHE MOCTOSIHHBIX MarHUTOB.
16.MopaennpoBaHie HEBO3MOXXHOCTH Pa3/ieJICHUs TIOJTFOCOB MarHUTa.
17.MopaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.
18.0mbIT Dpcrena.

19.MarnuTHOE 1ose ToKa. DIeKTPOMarHuT.

20./IeiicTBHE MarHUTHOTO TIOJISI HA TPOBOJIHUK C TOKOM.
21.DnexTpoABUraTesb MOCTOSHHOTO TOKA.

CoNoOAWNE



22.MccnenoBanue siBICHUS SJIEKTPOMAarHUTHOW WHTYKITHH.

23.0nbiTer Dapases.

24.3aBUCHMOCTD HATPABJICHUS UHIYKIIMOHHOTO TOKA OT YCIOBUH €ro BO3HUKHOBEHHUSI.
25.271eKTpOoreHepaTop MOCTOSTHHOTO TOKA.

JlaGopaTopHble paGoThI U ONBITHI.

OnbIThl 0 HAOIIOAEHUIO SJEKTPU3ALUH TeI HHAYKLIUEH U IPU COPUKOCHOBEHUH.

HccnenoBanue 1eHCTBUS 2JIEKTPUIECKOTO M10JISI HA IPOBOJAHUKH U TUJIEKTPUKH.

C6opka u mpoBepka pabOThl NEKTPUUECKON LIEIH TOCTOSIHHOTO TOKa.

W3mepenue u peryinpoBaHue CUJIbl TOKA.

W3mepeHue 1 peryarpoBaHue HapsKEHUs.

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT

COIIPOTHUBIIEHUS PE3UCTOPA U HANPSDKEHUS HAa PE3UCTOPE.

7. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb 3JIEKTPUUECKOTO COIIPOTHUBIIEHUS
IPOBOJHMKA OT €r0 AJIUHBI, IJIOIIAI1 TONEPEUHOro CEUEeHUs U MaTepHraa.

8. IlpoBepka mpaBuiia CIOKEHHS HAPSHKSHUN TIPU TIOCIIEA0BATEIbHOM COSAMHEHUT
JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuiia sl CUIIBI TOKA TP MAPAJUIETFHOM COSIMHEHHH PE3UCTOPOB.

10.0npenenenuie paboThl MEKTPUUECKOr0 TOKA, UAYIIETO Yepe3 pe3ucTop.

11.0Onpenenenue MOUTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIACISIEMOIN Ha PE3UCTOpE.

12.VccnenoBanue 3aBUCHMOCTH CHJIbI TOKA, UAYILETO Yepe3 JaMIIOUKy, OT
HaINpsHKEHUs HA HEll.

13.0Onpenenenue KIIJI nHarpeBatens.

14 MlccnenoBanue MarHUTHOTO B3aUMOJIEHCTBUS TOCTOSTHHBIX MarHuTOB.

15.M3ydyenue MarHuTHOTO MOJIS IOCTOSTHHBIX MAarHUTOB IIPU UX O0BEIMHEHUN U
pa3aeIcHUN.

16.UccnenoBanue neiicTBUS 3IEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17.01nbITHI, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CUJIbI B3aUMOJEHCTBHS KaTYIIKU C
TOKOM M MarHMTa OT CHUJIbI TOKA M HAallPaBJIEHUS TOKA B KaTYIIIKE.

18.M3ydenue neicTBHAS MarHUTHOTO TIOJISI HA TIPOBOJHUK C TOKOM.

19.KoHncTpyupoBaHue U u3ydyeHue padoThl AJIEKTPOABUTaTENs .

20.M3mepenne KITJ{ anekTpoaBUraTeIbHON yCTAaHOBKH.

21.OmBITHI 10 UCCIIEOBAHUIO SIBICHUS 3JEKTPOMArHUTHOW MHIYKIMH: UCCIIEOBAaHHUE

M3MEHEHUH 3HaYeHMsI U HallpaBJIEHUsI HHAYKIIMOHHOTO TOKA.

I R

9-i1 kJ1acce
Pasznen 8. Mexanunueckue siBJICHUS.

Mexanndeckoe JBHKCHUC. MaTepI/IaJ'II)HaH touka. Cucrema orcuera. OTHOCUTEIIHLHOCTD
MEXaHHUYCCKOT'O IBUKCHUS. PaBHOMCpHOC HpHMOJ’IHHCﬁHOC JABUKCHUC. HepaBHOMCpHOG
HpﬂMOHHHeﬁHoe JABWXKCHUC. Cpe;lem 1 MI'HOB€HHAasA CKOPOCTH TCJIa IIPpU HEPABHOMEPHOM
JABUKCHUU.

Yckopenue. PaBHoyckopeHHOE npssMonHerHoe BkeHne. CBoOoaHOE maeHue. OnbIThI
Tanmunes.



PaBHOMepHOE aBMMX)EHUE IO OKpYkHOCTH. [lepnoa u yactora obpamenus. JInnelinas u
yIJ0Basi CKOpocTHU. LIeHTpoCTpEMUTENIBHOE YCKOPEHHUE.

Ilepsbiit 3axkoH Herorona. Bropoi 3axkon Herorona. Tperunii 3akon HerotoHa. [IpuHiun
CYNEPIO3ULIMH CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cujia TPeHHs CKOJIBKEHHUSI, CUJIa TPEHUS TTOKOS,
Jpyrue BUIbl TPEHHUS.

Cuna TSHKeCTH U 3aKOH BCEMUPHOTO TATOTEHMS. Y CKOPEHHE CBOOOHOIO MaJCHHUS.
JBmxenue mianet Bokpyr Connua. IlepBas kocmuueckast ckopocts. HeBecomocTs 1
IIEPETPY3KHU.

PaBHOBecue marepuanbHON TOUKU. AOGCOIIOTHO TBEpI0€ TeI0. PaBHOBECHE TBEPAOIO TeNia ¢
3aKpEIUICHHOM OChIO BpalieHuss. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynsc Tena. U3menenne nmiynbca. MIMnyinbce cuiibl. 3aKOH COXPaHEHUS UMITYJIbCA.
PeakTuBHOE NBUKEHHUE.

Mexanudeckasi paboTa 1 MOUTHOCTh. PaboTa cuit TSHKeCTH, ypyrocTtH, TpeHus. CBs3b
SHepruu u pabotsl. [loTeHnanbHas SHEprus Tena, NOAHITOrO HaJl TOBEPXHOCTHIO 3EMJIH.
[TorenumanpHas sHEprUs cxarol npyxunbel. Kunernueckas sueprus. Teopema o
KMHETUYECKOW SHEPIuu. 3aKOH COXPAaHEHUS MEXAHUYECKOW dHEPIUU.

JdeMmoHcTpamum.

1. HabmrogeHre MeXaHHYECKOTO ABMKEHHS TeJla OTHOCUTEIILHO Pa3HBIX TENl OTCYETA.
2. CpaBHeHMe ITyTell U TpaeKTOPUH JIBUKEHUS OJJTHOIO U TOT'O YK€ Tela OTHOCUTEIILHO
Pa3HbIX TN OTCUETA.

N3mepeHne cKopocTH U YCKOPEHHMSI IPSMOJIMHENHOTO IBUKEHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBHIKEHUS.

HaGntoneHue nBrXeHUs Tella M0 OKPYKHOCTH.

Habntoienne MexaHn4yeckux siBIICHUH, MPOUCXOAAIIUX B CUCTEME OTCUETa
«Tenexxka» Ipyu e pABHOMEPHOM U YCKOPEHHOM JBUKEHUHM OTHOCUTEIBHO
KaOuHeTa (PU3UKH.

7. 3aBHCHMOCTb YCKOPEHUS Tela OT MacChl Tejla U AeHCTBYIONIEH Ha HETO CHIIBI.

8. HalOmonenne paBeHCTBA CHIT TIPH B3aMMOJICHCTBHH TEll.

9. M3meHeHue Beca Teja MPU YCKOPEHHOM JIBH)KEHUH.
10.Ilepegaua uMITysIECa IPH B3aMMOACHCTBUH TEII.
11.TIpeoOpa3oBanusi SHEPTUU NPHU B3aUMOACHCTBUH TeEIL.
12.CoxpaHeHne UMITyJIbCa ITPH HEYIIPYTOM B3aUMOJICHCTBUH.
13.CoxpaHeHue uMIyabca pu adCOMIOTHO YIPYTrOM B3aUMO/IEHCTBHH.

14 HaGmroieHne peakTUBHOTO JBKEHUS.
15.CoxpaHeHne MeXxaHMYECKOW IHEPTUU MPU CBOOOIHOM MaJCHUU.
16.CoxpaHeHHe MEXaHHUYECKON SHEPTHUH TIPH JIBHIKSHHUH Teja IO ISHCTBUEM

HPY>KUHBI.

oA

JlaGopaTopHble paGoThI U ONBITHI.



1. KonctpyupoBaHue TpakTa AJisl pa3roHa U JaJIbHEHIIEro paBHOMEPHOTO IBUKEHUS
HIapHKa UITH TEIECKKH.

2. OrmpenesieHue cpeiHe CKOPOCTH CKOJIbKEHUs OpyCKa WM ABMKEHHS IapuKa 10
HAKJIOHHOM INIOCKOCTH.

3. Ompenenenue ycCKopeHHsl Tela IpyU PaBHOYCKOPEHHOM JBUKEHUH 110 HAKIIOHHOMH
TUIOCKOCTH.

4. VlccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JBHKEHUU
0€e3 HauyaJIbHOW CKOPOCTH.

5. IIpoBepka runoTe3bl: €Ciiy IpU PAaBHOYCKOPEHHOM JIBUXKEHHUHU 0€3 HayaabHON
CKOPOCTH IIYTH OTHOCSITCS KaK PsiJi HEUETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IPOMEKYTKH BPEMEHU OJJMHAKOBBI.

6. MccnenoBanue 3aBUCUMOCTHU CHIIBI TPEHUS CKOJIBKEHHSI OT CHIJIBI HOPMAJIBHOTO

JIaBJICHUSL.

Onpenenenre KodhUITUEHTA TPESHUS CKOJBKCHHS.

OmnpeneneHue )KeCTKOCTU IPY>KUHBI.

9. Ompenenenue pabOTHI CUIIBI TPEHHSI IPH PABHOMEPHOM JBIKEHUH TEJIa TI0
TOPU30HTAILHON MOBEPXHOCTH.

10.Onpenenenre pabOThI CHIIBI YIPYTOCTH IPU TOAbEME IPy3a C UCIOIH30BAHUEM
HEMOABMKHOTO U MOABHKHOI'O OJIOKOB.

11.M3yuyeHue 3aKkoHa COXpaHEHUS SHEPTUH.

o N

Paznea 9. Mexannueckue KoJIe0AHUA M BOJIHBIL.

KonebarenbHoe nBuxenne. OCHOBHbIE XapaKTEPUCTUKH KoJeOaHH: Iepuo/l, 4acToTa,
aMIUIMTya. MaTtemMaTH4ecKuil U pyKUHHBIA MasTHUKU. [IpeBpalenue sHepruu npu
KoJs1e0aTenbHOM JIBUKECHUU.

3aTYXEIIOH_[I/IC KoJIeOaHHsL. BLIHY)K,HCHHBIG konebanus. Pe3onanc. MexaHn4ecKkue BOJIHEI.
CBolCTBa MEXaHHYECKUX BOJIH. HpOI[OJ'IBHI)Ie H MOINICPCUHBIC BOJIHBI. I[J'II/IHa BOJIHBI
CKOPOCTD €€ paClIpOCTPAHCHUA. MexaHn4ecKre BOJIHEI B TBECPIAOM TCJIC, CEHCMHUYECKHE
BOJIHBI.

3ByK. I'poMKOCTb 3ByKa U BbIcOTa TOHA. OTpaxkeHue 3Byka. MHQpa3ByK U ynbTpas3ByK.
JdeMoHcTpanum.

Habmtonenue xonebanuil Ten moJ1 AeHCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Habmtoienue xosnebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

HabntoneHune BBIHYXAEHHBIX KoJIeOaHUH U pe3oHaHca.

PacnipocTpaneH#e npo10IbHBIX U TIONEPSYHBIX BOJIH (Ha MOJICIHN).

HaGmtoneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYyCTHYECKUI PE30HAHC.

ok wdE

JlaGopaTopHble paGoThI U ONBITHI.

1. Onpenenenuie 4acToThl U Iepuoa KojaeOaHH MaTEMaTHUYECKOTr0 MasiTHUKA.

2. OrmpeneneHue 4acTOTHI M TIEpHo/Ia KoJIeOaHUi MPY)KMHHOTO MasiTHAKA.

3. HccnenoBaHne 3aBUCMMOCTH MEpro/ia KoJeOaHuil MOIBEIIEHHOT0 K HUTH Ipy3a OT
JUTMHBI HATH.



4. WccrnenoBaHue 3aBUCUMOCTH Meproia KojaeOaHU Npy>KMHHOTO MasiTHUKA OT Macchl
rpysa.

5. IlpoBepka HE3aBUCUMOCTH MEpHOa KoJeOaHU rpy3a, MOABEIIEHHOTO K HUTH, OT
Macchl Ipys3a.

6. OmnbIThl, JEMOHCTPUPYIOIIKE 3aBUCUMOCTh Mepro/ia KoueOaHuil Mpy>KUHHOTO
MasiTHHKA OT MACChl ITPy3a U KECTKOCTHU MPY>KUHBI.

7. VI3amepenue yckopeHusi CBOOOAHOTO MaJACHHUS.

Paznen 10. DiieKTpoMarHuTHOE 1M0J1e M 3JIEKTPOMATHUTHbIE BOJIHBI.

3JICKTpOMaFHI/ITHOG I1OJIC. 3JI€KTpOMaI‘ HUTHBIC BOJIHEL. CBOMCTBA SJICKTPOMArHMTHBIX BOJIH.
IIkama QJICKTPOMAruuTHLIX BOJIH. Hcnonw3oBanne OJICKTPOMAarduTHBIX BOJIH JJI COTOBOH
CBA3U.

OnexTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BonHOBbIE cBOMCTBA CBETA.
JdeMoHcTpanum.

1. CBoiicTBa 3J1€KTPOMArHUTHBIX BOJIH.
2. BoJiHOBBIE CBOMCTBA CBETA.

JlaGopaTopHble paGoThI U ONBITHI.
1. Vzydenue CBOICTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO MOOMIIBHOTO TenedoHa.
Paszgen 11. CBeroBbIe sIBJICHHS.

JlyueBast Monens cBeta. Mcrounuku cera. [IpsmonuHeiiHOe pacnpocTpaHeHHE CBETA.
3armenus Connuna u JIynsl. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpakeHUs CBETa.

HpeHOMHeHI/Ie cBeTa. 3aKOH MMPpEJIOMJICHUSA CBCTA. ITonHoe BHYTPCHHCC OTPAXCHUEC CBCTA.
Hcmonn30BaHue MOJTHOTO BHYTPCHHET'O OTPAXCHUA B ONITUUCCKHUX CBETOBOAAX.

Jlunza. Xox nydeii B tuH3e. OnTHdeckas cucreMa (poroamnmnapara, MUKPOCKOIIA U TEJIECKOTIA.
I'ma3 kak onrnueckas cucreMa. bau3opyKkoCTh U TaIbHO30PKOCTb.

Paznoxenue 6enoro csera B ciektp. OnbiTel HetoToHa. CliokKeHUE CrIeKTpaIbHBIX LBETOB.
Jucnepcus ceera.

JdeMoHcTpanum.

[IpsimonuHEITHOE pacIpOCTpaHEHHUE CBETA.

OTtpaxeHue cBera.

ITony4yenue n300pa’keHUA B TNIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.

OnTHYeckuii CBETOBOI.

Xom mydeit B coOuparomiei JTnH3e.

XoJ J1y4eil B pacCeUBArOLLEH JINH3E.

[Tonyuenune n300pakeHH ¢ TOMOIIBIO JIHH3.

[TpunHnmn neiicTBus Goroanmapara, MUKPOCKOTA U TEIECKOIIA.

CoNoOA~RWNE



10.Mozens riasza.
11.Pa3noxenHue 0€I0ro CBETa B CIIEKTP.
12.TTomyyenne 6EI0r0 CBETA MPHU CIIOKEHUH CBETa Pa3HBIX IIBETOB.

JlabGoparopHblie padoThI M ONBITHI.

1. MccnenoBanue 3aBUCHMOCTH yIjla OTPaKEHUSI CBETOBOTO Jy4a OT yIJIa MaJeHMUs.
N3ydeHnne xapakTepUCTHK N300pakeHUs MIPeIMETa B INIOCKOM 3epKaJie.
HccnenoBanue 3aBUCUMOCTH yIila IIPEJIOMIIEHHS CBETOBOIO JIydya OT yrija MaJeHus
Ha TPaHUIIe «BO3AYX—CTEKIION.

[Tonydenne n300pakeHuid ¢ TOMOIIBIO COOMPAFOIIEH JIMH3HI.

Omnpenenenne HOKYCHOTO PACCTOSTHUS M ONITUYECKON CHIIBI COOMPAIOIIEH JINH3BI.
OnbIThI 10 Pa3yIoKEHNIO OEJIO0r0o CBETa B CIIEKTP.

OnbIThI 10 BOCTIPUSATHIO I[BETA MPEAMETOB IIPHU UX HAOIIOACHUU Yepe3 LIBETOBBIC
(GUIBTPEI.

LN

No ok

Pasznea 12. KBaHTOBBIE SIBJICHUS.

OmnbiTel Pesepdopna u muranerapuast mosens atoma. Mogens atoma bopa. Mcnyckanue u
noryoieHue ceera aroMoM. KBautel. JInHeiiuaTbie ClieKTphl.

PagnoaktuBHOCTH. Anb(da-, 6eTa- u ramMmma-u3aydeHusi. CTpoOeHHe aTOMHOTO sIIpa.
Hyxnonnas moznens aromHoro sapa. M3oromnsl. PagnoaktuBHble npespaiienusd. [lepuon
roJrypacnaza aTOMHBIX sIEp.

SAnepHble peakuu. 3aKOHBI COXPAHEHUSI 3aPSJ0BOI0 U MACCOBOT'O YUCEN. DHEPTHUSI CBSI3H
aTOMHBIX sfep. CBs3b Macchl ¥ Hepruu. Peakuuu cunTes3a u nenenus suep. ctounuku
sHeprun CoJIHIIA U 3BE3/I.

SAnepnas sHepreruka. JleicTBYs paAMOAKTUBHBIX U3JIyYEHUHN Ha )KUBBIE OPTaHU3MBI.
JdeMoHcTpanum.

CriexTpbl U3Ty4eHHS U TIOTJIOLCHHUS.

CriexTpbl pa3InYHbIX Ta30B.

Cnektp Bomopoza.

HaGmonenne TpexkoB B kamepe Buibcona.

Pabota cueTurka HOHU3UPYIOIUX U3TYyYESHUH.

Perucrpanus u3mydeHus: IPUPOJIHBIX MUHEPAJIOB U TIPOTYKTOB.

ok wdE

JlaGopaTopHbie padoThI U ONBITHI.

1. HabmioneHue CIIONIHBIX U JIMHEHUYAThIX CHEKTPOB U3JIy4EHHS.

2. HccnenoBanue TPEKOB: H3MEPEHHUE SHEPTHU YACTHUIIBI TI0 TOPMO3HOMY TyTH (T10
doTorpadusm).

3. M3mepenwne paanoakTuBHOTO (hOHA.

IoBTOpPHUTEJIBbHO-000011IAX0 M MOYJIb.



[ToBTOpHUTENBHO-0000IIAOIINIT MOTYJb MPETHA3HAYCH /IS CUCTEMATU3AIMKN U 0000IIIeHUS
MIPEIMETHOTO COACPIKAHMSI M OTIBITA ICATEIHLHOCTH, MPUOOPETECHHOTO IPU U3YYCHUU BCETO
Kypca (DHU3UKH, a TAKXKE IS TOJATOTOBKH K OCHOBHOMY FOCYAapCTBEHHOMY 9K3aMEHY 10
¢buzuke s 00y4aroUMXCsl, BHIOPABIIUX 3TOT y4EOHBIH MPeIMeT.

[Ipy n3ydeHnn JaHHOTO MOLYJIA PEAIU3yIOTCd U CHCTEMATU3UPYIOTCS. BUbI I€ATEIILHOCTH,
Ha OCHOBE KOTOPBIX 00ECIeUMBAETCS TOCTUKEHHUE IPEAMETHBIX U METAIIPEIMETHBIX
IUTAHUPYEMBIX PE3yJIbTaTOB 00ydeHus, popMUpyeTCs eCTeCTBEHHO-HAY4YHAasi TPAMOTHOCTb!
OCBOEHHME HAYYHBIX METOJ0B UCCIICIOBAHMS SIBJICHUN TPUPOJBI U TEXHUKH, OBJIAICHUE
YMEHUSMH OOBACHATH (PU3HUECKUE SBICHHS, IPUMEHSISI TOJTy4YSeHHbIC 3HAHUS, PEIIaTh
3a/1a4u, B TOM YHCJIE€ Ka4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHEIC.

[IpuHIMNHATBHO AEATEIBHOCTHBIN XapaKTep JaHHOTO pa3/ielia peaJu3yeTcs 3a CUET TOro,
YTO 00y4arolLecs BhINOIHAIOT 3aJJaHNs, B KOTOPBIX UM IIpelaraercs:

Ha OCHOBE MOJYYEHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBSICHITH (PU3UUECKHE SIBIICHUS B
OKpY’Karolen Mpupo/Jie ¥ MOBCEIHEBHOM KU3HU;

HCIIOJIb30BATh HAYYHBIC MCTOABI UCCIICAOBAHUA (1)I/I3I/I‘~I€CKI/IX ﬂBHGHHfI, B TOM YHMCJIC OJId
IIPOBEPKHU I'UIIOTE3 U IMOJIYYCHUSI TCOPETUUYCCKUX BBIBOJOB,

O0OBICHATH HAay4YHBIC OCHOBBI HanOoIee BaXKHBIX IIOCTI/DKCHI/Iﬁ COBPCMCHHBIX TGXHOJIOFI/Ifl,

HaIlIpuMep, MPakKTHYICCKOIr0 UCII0JIb30BaHUs PA3JIMYHbIX KCTOYHUKOB SHECPIUU HA OCHOBC
3aKOHa MPEBPALICHHA U COXPAaHCHUS BCEX M3BCCTHBIX BUAOB SHCPTHU.

Ili1anupyemsble pe3yabTaThl 0CBOCHUS
npeaMera

JINYHOCTHBIE PE3YyabTaTbI

B pe3ynbrate n3yuenus GpuU3MKM Ha YpOBHE OCHOBHOTO 001Iero 00pa3oBaHUs Yy
oOyyarorierocs OynyT chopMUPOBaHBI CIEAYIONINE TUIYHOCTHBIC PE3YJIbTATHI B YACTH:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

e TPOSIBJICHHE UHTEpECA K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
¢buznyeckoil HayKu;
e IIEHHOCTHOE OTHOLIEHHE K JOCTHKEHUSIM POCCUMCKUX YUEHBIX-(DU3HKOB;

2) rpa’kAAHCKOTO M TYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA .

e TOTOBHOCTH K aKTUBHOMY YUYacCTHIO B 0OCYKJIEHUH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C IPAKTHUECKUM MTPUMEHEHHEM JTOCTHKCHHMA
busukwy,

e 0CO3HaHHUE BAYKHOCTH MOPAITLHO-3TUICCKUX MPUHIIMIIOB B JEATSIIEHOCTH YICHOTO,



3) 3cTeTHYECKOro BOCIUTAHMS:

BOCIIPHUATUE OCTCTUUCCKHUX KAYECTB q)HSI/I‘ICCKOI\/lI HayKH:. €€ TapMOHHUYHOTI'O
IIOCTPOCHMU:A, CTPOIrOCTH, TOYHOCTH, JJAKOHUYHOCTH,

4) HeHHOCTH HAYYHOI'0 MO3HAHMUSI

OCO3HaHME LIEHHOCTH (PU3NYECKOIN HayKH KaK MOIIHOTO MHCTPYMEHTA ITO3HAHMSI
MUpPa, OCHOBBI Pa3BUTHs TEXHOJIOTMH, BaXKHEHMIIIEW COCTABIAIOIIECH KYJIbTYPBI;
pa3BUTHE HAyYHOH JII0003HATEIILHOCTH, MHTEPECca K UCCIIE0BATENIbCKOM
JIeATEIIbHOCTH;

5) (l)OpMI/Ip()BaHI/Iﬂ KYJbTYPHbI 310POBbSI U SIMOIIMOHAJIBLHOTO ﬁnarononyqnﬂ:

OCO3HaHHUE [IEHHOCTU 06€30MacHOro 00pasa KU3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHPE, BAXKHOCTH IIpaBmil 0€30MMaCHOr0 MOBEICHUS Ha
TPaAHCIIOPTE, Ha JIOPOTaX, C ANEKTPUUECKUM U TEIJIOBBIM O0OPYIOBAHUEM B
JIOMAITHUX YCJIOBHSIX;

c(hOpMHUPOBAHHOCTH HAaBbIKA PeIIEKCHH, TPU3HAHIE CBOETO IIPaBa Ha OLIMOKY U
TaKOro )K€ [paBa y APyroro 4ejaoBeKa,

6) TPy10BOT0 BOCIIUTAHUSI

AKTUBHOC Yy4aCTUC B PCIICHUU IMPAKTUUCCKUX 3ada4d (B paMKax CCMbH,
00pa3oBaTe/IbHOM OPraHU3aIliK, TOPOIa, Kpast) TEXHOJIOIHYSCKON U COMATbHOM
HAIPaBIEHHOCTH, TPEOYIOIMKX B TOM YHCIE U (PU3NUECKUX 3HAHUU;

MHTEPEC K MPAKTHYECKOMY U3YYEHHUIO IPOQecCuii, CBI3aHHBIX C (PU3UKOMH;

7) 3K0JIOrH4€eCKOro BOCIIUTAHMSA:

OpHUEHTAIMs Ha IpUMEHEeHNEe (PU3MUECKUX 3HAHUM JUIs pelieHus 3a/1a4 B 00J1acTu
OKpY’KaloIllel cpefibl, JIAaHUPOBAHUS MTOCTYNKOB U OLIEHKH UX BO3MOXKHBIX
MOCJIEACTBUM JJIsI OKPYKAIOILIEH CPEJIbI;

OCO3HaHUe TT100aTBHOr0 XapaKTepa IKOJOTHIECKUX MPOo0JieM U IyTel UX pelieHus,

8) aJantanqu K H3MECHAIOIMUMCH YCJI0BUAM COIMAILHOMi 1 ﬂpHpO}IHOﬁ cpeabl:

MOTPEeOHOCTH BO B3aUMOJICHCTBUY IPY BHIMOJHEHUH UCCIIEI0OBAaHUI U TPOEKTOB
(bu3nUecKoil HarPaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM APYTHX;
MOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPaKTUUECKYIO e TENIbHOCTD;
noTpeOHOCTh B (JOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4Hcie (GOpMyIupoBaTh UJIEH,
MOHSTHSI, TUIIOTE3bI O (PU3NYECKUX 0OBEKTAX U SIBICHUSX;

0CO3HaHME Ae(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JacTu
buzukwy,

IUTAHUPOBAHHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUU;
CTpEeMJIEHHE aHAIM3UPOBATh U BBISBIIATH B3aMOCBSA3H MPUPOIbI, OOIIECTBA U
HKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHHEM (PM3NYECKUX 3HAHUH,

OLIEHKa CBOUX JIEHCTBUH C YUETOM BIIUSHUS Ha OKPYKAIOIIYIO CPELY, BOBMOKHBIX
r7100abHBIX OCIEICTBUH.



MeTanpeaMeTHbIe Pe3yJbTAThI

B pe3ynbrate ocBoeHUS MporpamMmbl 1o pr3uKe Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHus
y o0Oyuaromerocst 0yayt copMUpOBaHbI MeTaNpeIMeTHbIE Pe3yabTaThl, BKIHOUYAIOIIUC
IO3HABATCJIIbHBIC YHUBCPCAJIbHBIC y‘-Ie6HBIe I[eﬁCTBPISI, KOMMYHUKATHUBHBIC YHUBCPCAJIbHBIC
yueOHbBIC ICHCTBUS, PErYJIATUBHBIC YHUBEPCATbHbBIC YUeOHBIC ICHCTBUS.

Ilo3HaBaTeIbHBIE YHUBEPCAJBHBIC y‘leﬁﬂble JeHCTBUA
ba3oBble Jornveckue aeiicTBUs.

e BBISBITH U XapaKTePH30BaTh CYIIECTBEHHbBIC IPU3HAKU O0BEKTOB (SIBJICHUI);

e YCTaHABJIMBATbh CYIECTBCHHBII IPU3HAK KIaCCU(DHUKALMH, OCHOBAHHS JUIs

00001IeHNs 1 CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U TPOTUBOPEUHS B paccMaTpuBaeMbIX (hakTax, JaHHBIX

Y HaOJIIO/ICHUSX, OTHOCSIIUXCS K PU3MYCCKUM SIBIICHUSM;

BBISIBIISITh IPUYUHHO-CJICJICTBCHHBIC CBSI3H IIPU U3YUYCHUU (PU3UYCCKHUX SBICHUN U

HPOILIECCOB, JIETaTh BHIBOJIBI C UCIIOJIb30BAHUEM JICTYKTUBHBIX U MHIYKTUBHBIX

YMO3aKJIFOYCHH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3IX (PU3MUCCKUX BEIHYHH;

e CaMOCTOSITENILHO BBIOMPATh CIIOCO0 pelieHus yaeOHOM (pusnyeckoil 3a1auu
(cpaBHEHHE HECKOJIBKUX BAPUAHTOB PEILCHUS, BBIOOP HAanOOIIee MOXOISIIEro ¢
Y4ETOM CaMOCTOSITEIIHO BBIJICJICHHBIX KPUTCPHEB).

Ba3oBrble nucciienoBarelbLCKue AeiCTBUA.

e HCIMOJB30BaTh BOMPOCHI KAK UCCIIEI0BATENLCKUIM HHCTPYMEHT MO3HAHNUSA;

e IIPOBOJUTH ITO CAMOCTOATCIIBHO COCTABJICHHOMY ILJIAHY OIIBIT, HECIOKHBIN
buznyecKuit IKCIEPUMEHT, HEOOIBIIIOE UCCIIeIOBaHNE (PU3NIECKOTO SIBIICHUS;

e OIICHUBATH HA MPUMEHUMOCTH U JOCTOBEPHOCTH HH(OPMAITHIO, TTOJIYICHHYIO B X0J1€
MCCJIEI0BAHMS WM SKCIIEPUMEHTA,

e  CaMOCTOATENBbHO (hOpMYIHUPOBATH 000OIIEHHS M BBIBOJIBI IO PE3YJIbTaTam
MIPOBEJICHHOTO HAOJIOICHNS, OTIBITA, UCCIIEIOBAHMUS,

e TIPOTHO3UPOBATH BO3MOXKHOE JaJIbHEMHIIIeE Pa3BUTHE (PU3UUECKHUX MPOIIECCOB, a
TaK)Ke BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBUSX U
KOHTCKCTax.

Padora ¢ unpopmanmei:

e TPHUMEHATH Pa3IMUHbIE METO/IbI, HHCTPYMEHTHI U 3alIpOChl IPU TIOUCKE U 0TOOpe
MH(pOpMalLlMU WIN JaHHBIX C YUETOM IPEAJIOKEHHON yueOHOM pu3nueckoi 3a1auu;

e AHAIM3MPOBAThH, CHCTEMATU3UPOBATh U HHTEPIPETHPOBATH HHPOPMALIUIO
Pa3IUYHBIX BUIOB U GOPM MPEICTABICHHUS;

e CaMOCTOATENBHO BHIOMPATh ONTUMAIBHYIO (pOpPMY MpecTaBieHuss MHGOpMaIy u
WTIOCTPUPOBATH pelIaeMble 3a7aui HECIIOKHBIMU CXEMaMH, IMarpaMMaMi, HHOU
rpaduKoil 1 UX KOMOUHALIUSAMHU.

KomMyHuUKaTHBHBbIe YHHBepcaJlbHble Y4eOHbIe el CTBHA:



B X0J1¢ 00CYXKJIeHUsI y4eOHOT0 MaTepuaia, pe3yabTaToB J1abopaTOpHBIX padboT 1
IPOEKTOB 33J]aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOI TEMBI U BBICKA3bIBATh
WJiey, HalleJICHHBIC Ha PEIICHHUE 3aauyl U MOJIICpIKaHue OJ1aroxenaTeaIbHOCTH
OOILIEHHUS;

COIOCTABJIATH CBOM CYXJICHUS C CY)KJICHUSMH JIPYTHX YYaCTHHUKOB JTUAJIOTA,
OOHapy>KUBATh pa3IMuMe U CXOACTBO MO3UIIHN;

BBIPA)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHbMEHHBIX TEKCTaX;

HY6J'II/I‘-IHO MMPpCACTABJIATH PC3YJIbTAThI BBIITOJIHCHHOI'O (I)I/ISI/I‘-ICCKOFO OIlbITa
(3KCTIEpHMEHTa, UCCIICIOBAHUS, IPOCKTA);

MIOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW U MHIUBUAYAIbHON pabOTHI
NIPU PEIICHUU KOHKPETHOH (QPH3HUECKON TPOOIEMBI,

MIPpUHUMATh LCIIN COBMECTHOU ACATCIIBHOCTH, OPTaHHU30BbIBATH IIGfICTBPISI 10 €€
JOCTIDKEHUIO: paCpeIeIIsITh POJIH, 00CYKIIATh MPOIECCHI H PE3YIbTAThI
COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIIOJIEH;

BBINOJIHATE CBOIO YacTh pa0OTHI, IOCTUTAst KAYECTBEHHOT'O PE3yJIbTaTa M0 CBOEMY
HaIpaBJICHHUIO U KOOPAUHHPYSA CBOU IIGIZCTBPI?I C ApYIruMHU 4JICHaAMHU KOMaH/bI,
OLICHUBATh KAYECTBO CBOETO BKJIAJIa B OOIIMIA IPOAYKT [0 KPUTEPHUSIM,
CaMOCTOSTENIbHO C(HOPMYIIUPOBAHHBIM YYACTHUKAMH B3aHMOICHCTBHS.

PeryasiTuBHbIe yHHBepcaibHbIe Y4eOHbIe AeiicTBUSA

Camoopranm3aunmus:

BBISIBJIATH MPOOJIEMBI B )KM3HEHHBIX M YUE€OHBIX CUTyalUsAX, TPEOYIOLINX A
petieHus pU3NUECKUX 3HaHUMH;

OPHUEHTUPOBATHCS B PA3JIMYHBIX TOXO0aX MPUHSITHUS PELICHUH (MHIUBUIYaIbHOE,
NPUHSITUE PELICHUS B TPYIIIE, IPUHITHE PEIICHUI TPYIIION);

CaMOCTOSITEJIHO COCTaBJIATh AJITOPUTM PelIeHUs GPU3NUECKOH 3a/1auy WK TIaHa
MCCJIEIOBAHMSI C YUETOM MMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEI,
apryMeHTHpOBATh NPEAJIaracéMble BApUAHTHI PEILICHUN;

JenaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CﬂMOKOHTpOJ’[L, 3MOLMOHAJIbHBIA HHTEJJICKT:

J1aBaTh aJICKBAaTHYIO OLICHKY CUTYallMH U IIpeUIaraTh Ij1aH €€ U3MEHEHHS,
OOBSCHSTH TIPUYUHBI TOCTIKCHUS (HETOCTHIKEHHS) Pe3yJIbTaTOB JISSITEITBHOCTH,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIBITY;

BHOCHUTH KOPPEKTHUBBI B ICATEIILHOCTH (B TOM YHCJIC B X0/ BBIMOJIHCHHUS
(pM3UYECKOro UCCIICAOBAHUS UITH MTPOCKTA) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHHUBIIUXCS CUTYallui, YCTAHOBJIEHHBIX OMIMOOK, BO3HUKIIMX TPYAHOCTEH;
OLICHUBATb COOTBETCTBUE PE3YJILTATA LIEJIU U YCIIOBHUSM,

CTaBUTb ce0s1 HA MECTO IPYrOro 4elI0BeKa B XOJI€ CIOpa WIK AUCKYCCHU Ha
Hay4HYIO TEMY, IOHUMaTb MOTUBBI, HAMEPEHHUS U JIOTUKY IPYroro;

MpU3HABaTh CBOE MPABO Ha OLIMOKY MPH pelIeHnH (PU3NUECKHUX 3a]a4 WM B
YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE JK€ IIPAaBO APYroro.

IlpeameTHbIC pe3yabTaThl

7-1 kiaace



K xoH1ly 00y4yeHus B 7-M KJiacce MpeMETHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpakaTh C(HOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

UCIOJIb30BaTh MOHATHS: (PU3UYECKHE U XUMHUYECKUE SIBJICHISI, HAOIIOICHNE,
SKCTIIEPUMEHT, MOJIENb, TUIIOTE3a, SAUHUIIBI (PU3HMUECKUX BEIMYUH, aTOM,
MOJICKYJIa, arperaTHbie COCTOSHUS BelecTBa (TBepaoe, KHUIKOE, ra3000pasHoe),
MEXaHHUYECKOe JBMKEeHUE (PaBHOMEPHOE, HEPABHOMEPHOE, MPSAMOIHHEWHOE),
TPAaeKTOPHs, paBHOJCHCTBYOIIAs cuiia, fedopmanus (yrpyras, miacTu4eckas),
HEBECOMOCTh, COOOIIAFOIINECS COCY/IBI;

e DPA3JIMYaThb SABJICHUSA (I[I/I(b(bY?:I/ISI, TCIIJIOBOC IBUKCHHUEC YaCTUIl BEIICCTBA,

pPaBHOMEPHOE JABMKEHHE, HEPAaBHOMEPHOE JIBU)KEHUE, HHEPLIUs, B3aUMOACHCTBUE
TeJI, PABHOBECUE TBEPABIX TEII C 3aKPEIUIEHHON OCBIO BpalllEHUs, Iepeaaya
JIaBJICHUS TBEPBIMU TEJIaMH, KHUJIKOCTSAMHU U ra3zaMH, aTMOC(HEpHOE AaBJICHHE,
IUIABaHUE TEJ, IPEBPAILCHHUS MEXaHUYECKOW YHEPIHH) 110 ONUCAHUIO X
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, JEMOHCTPUPYIOIUX JaHHOE
(duznyecKoe SBIICHUE,

e DPACIIO3HABATDh MPOSABICHUC N3YUCHHBIX (1)I/I3I/I‘IeCKI/IX SIBJICHUM B OKpYyKaromem

MUpE, B TOM 4yHclie (U3HYECKUE SBJICHUS B IPUPOJIE. PUMEPDI ABHIKEHUS C
Pa3IUYHBIMU CKOPOCTSIMU B KUBOM M HEXHUBOU MPUPOJIE, ACHCTBUE CUIIbI TPEHUS B
IPUPOJIE U TEXHUKE, BIUSHUE aTMOC(PEPHOTrO AaBJICHHSI HA )KUBOM OpraHu3M,
IUIaBaHUE PbIO, phIUaru B TEJ€ YEIOBEKA, IIPU 3TOM [1EPEBOIUTH IPAKTUUECKYIO
3a/1a4y B y4eOHYIO, BBIICIATh CYLIECTBEHHBIC CBOMCTBA (IIPU3HAKK) (DUIHUESCKUX
SIBJICHUM

OIMCHIBATh U3yYEHHBIE CBOMCTBA Te U (PU3NYECKUE ABJICHUS, UCIIOIb3YSI
pusnueckue BenMuuHbI (Macca, 00beM, INIOTHOCTh BEIIECTBA, BPEMsi, ITyTh,
CKOPOCTB, CPEHSISI CKOPOCTD, CHJIA YIIPYTOCTH, CUJIA TSKECTH, BEC TEJIa, CHIIA
TpeHwsl, JaBjieHue (TBepIoro Teja, )KUAKOCTH, ra3a), BRITAIKHBAIOIIAs CHJIA,
MeXaHu4ecKasi paboTa, MOIHOCTb, MJIEYO CHUJIbI, MOMEHT CUJIbI, KO3 (UIIMEHT
MIOJIC3HOTO JCHCTBUS MEXaHU3MOB, KHHETHUYECKAsl U MMOTECHIIMAIbHAS SHEPTUSL), IPH
ONKCAaHUM MPABUIBHO TPAKTOBATh (PU3NUYECKUN CMBICI HCIIOJIb3YEMbIX BEJIHUUH, UX
0003HaYeHUSI U €MHUIIBI PU3NYECKUX BEJIMYMH, HAXOAUTH (POPMYIIHI,
CBSI3bIBAIOILME TAHHYIO (PU3UYECKYIO BEJIMYMHY C JPYTUMH BEITMUYNHAMH, CTPOUTH
rpadUKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NUECKHUX BEIUYUH,

XapaKkTepu30BaTh CBOMCTBA Tel, (pru3nuecKue sBICHHS U IPOLECCHI, HCTIONIb3YS
npaBuUiia CI0KEHHs CHIT (BJI0JIb OJTHOM MpsiMoii), 3akoH ['yka, 3akon [Tackass,
3aKOH ApXHMe/ia, MPaBHIO paBHOBECHs pbruara (0J0Ka), «30JI0TOE TPABUIION»
MEXaHMKH, 3aKOH COXPAaHEHHS] MEXaHUYECKOW SHEPTUH, IPH 3TOM /1aBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alIUCHIBATh €r0 MaTeMaTHUECKOe
BBIpaXEHHUE;

OOBSICHATH (PU3UYECKUE SIBICHUS, IPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CUTYallli MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISBIIATD
NPUYMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH O0BSICHEHHE U3 12 JTOrMYecKux Iaros ¢
oropoii Ha 1-2 U3y4eHHBIX CBOWCTBA (PH3MUECKUX SBICHUN, (PU3NIECKUX 3aKOHA
WM 3aKOHOMEPHOCTH,

pemaTh pacueTHbIe 3a1aun B 1-2 1elicTBUS, NCIOIB3Ys 3aKOHBI U (POPMYIIBI,
CBSI3bIBaOIME (PU3UUECKUE BEIMYUHBI. HA OCHOBE aHAJIN3a YCIOBUS 3a/1a4H
3aMKChIBaTh KPATKOE YCIOBHE, MOACTABIATh GU3NYECKUE BEIUUUHBI B (DOPMYIIBI
IPOBOJUTH PacyeThbl, HAXOAUTh CIPABOYHBIE TaHHBIE, HEOOXOAUMBIE /IS PELICHUS
3a/1a4, OIIEHUBATh PEATUCTUYHOCTH TTOJIYICeHHONU (PU3NUECKON BETUUNHBI,



pacrno3HaBaTh Mpo0IeMbl, KOTOPbIE MOKHO PEIIUTh MTPHU MOMOIIU HUZNYECKUX
METO/IOB, B OIIMCAHUH MCCIIEI0BAHUS BBIIEIATH IPOBEPSIEMOE IPEAIIOI0KEHNE
(rumore3y), pa3uyaTh U HHTEPIPETUPOBATH MOTYUYCHHBINH PE3yIbTaT, HAXOIUTh
OIIMOKY B XOJI€ OMBITA, JIeTIaTh BHIBOABI TI0 €r0 Pe3yIbTaTaM;

MIPOBOAUTDH OMBITHI 110 HAOTIOACHUIO (U3NYECKUX SABJICHUHN WIH (PU3HMUECKUX
CBOWCTB TeJ. (OPMYIMPOBAThH MPOBEPSEMBIE MIPEAIIOIOKEHHS, COOUPAThH
YCTaHOBKY U3 MPEIJI0KEHHOT0 000PYI0BaHMUSI, 3aIUChIBATh X0/ ONbITA U
(dbopMyITUPOBATH BEIBOIHI;

BBITIOJIHSATH MPSMbIC U3MEPEHUS PACCTOSTHUS, BPEMEHH, MacChl TeJla, 00beMa, CHIIbI
U TEeMIIepaTyphl C UCIIOIH30BAHUEM aHAJIOTOBBIX M MIHU(PPOBBIX MPUOOPOB,
3aMUChIBaTh MOKAa3aHUs MPUOOPOB C yUETOM 3a/IaHHOM a0COIIOTHOM MOrPEIIHOCTH
U3MEPECHU,

IIPOBOAUTDH UCCIIEI0BAHUE 3aBUCUMOCTH OJTHOM (PM3NYECKOM BETUYMHBI OT APYTOM €
UCIIOJIb30BAHUEM TPSIMbBIX U3MEPEHHUH (3aBUCUMOCTH ITyTH PABHOMEPHO
JBUKYILIETOCS TeJla OT BPEMEHH JIBUYKEHUS TeJla, CUIIbI TPEHHS CKOJIbKEHUSI OT
Beca TeJa, KauecTBa 00paObOTKHU MOBEPXHOCTEH TNl M HE3aBUCUMOCTH CHJIBI TPEHHS
OT IJIOLIAM COMPUKOCHOBEHHMSI T€JI, CUJIbI YIIPYTOCTH OT YAJMHEHUS MPY>KHHBI,
BBITAJIKUBAIOIIEH CUJIBI OT 00beMa MOrPYKEHHOHN YacTH Tejla U OT INIOTHOCTH
KUJKOCTH, €€ HE3aBUCUMOCTH OT TJIOTHOCTHU TeJa, OT TTyOUHBI, Ha KOTOPYIO
HOTPYXKEHO TEJIO, YCIIOBUY TIIABAHUS TEJ, YCIIOBHI PaBHOBECHS pblyara u OJIOKOB),
y4acTBOBATh B IUIAHUPOBAHUU YU€OHOTO UCCIIEIOBAHUS, COOMPATh YCTAHOBKY U
BBITIOJIHSITh U3MEPEHUS, CIIeNYs MIPEAIOKECHHOMY IIJIaHy, (GUKCUPOBAThH PE3yIbTAThI
MOJy4YEHHOM 3aBUCUMOCTH (PM3MUYECKUX BEIIMYMH B BHJIE IPEIIOKEHHBIX TaOIUIl U
rpaduKOB, IeNIaTh BHIBOJIBI IO PE3YyIbTaTaM HCCIICIOBAHNUS,

MPOBOIUTH KOCBCHHBIC M3MEPEHUS (PU3NUESCKUX BETUUUH (INIOTHOCTH BEIECTBA
KUJKOCTU U TBEPJOrO Teja, Cujla TPEHUS CKOJIbKEHMS, JaBJICHUE BO3IyXa,
BBITAJIKUBAIOIIAs CUJIA, JCHCTBYIOIIAs Ha MOTPYKEHHOE B JKUKOCTH TEJIO,
K03()(QUIMEHT MOJIE3HOr0 ACHCTBUS MPOCTHIX MEXAHU3MOB), CIICIYS
MPEJI0KEHHOW HHCTPYKIIMU: TIPU BHITIOJTHEHUH U3MEPEHU coOMpaTh
HKCIIEPUMEHTAJIbHYIO YCTAaHOBKY U BBIYUCIISATH 3HAYCHUE UCKOMOM BEJTMYHUHBI;

COOJTIOAATh MpaBUiIa TEXHUKHU 0€30MacHOCTH IpU paboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIHUIIBI IEHCTBHUS MPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AUHAMOMETP, COOOIIAIOIINECS COCY IbI, 0apOMETp, pblyar, MOJBUKHBIN
Y HETIOJIBMKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTEePU30BaTh MPUHITUIIBI ICUCTBUS U3YUEHHBIX MPUOOPOB U TEXHUUECKHUX
YCTPOMCTRB ¢ OMOPOi Ha MX OmKcaHus (B TOM YKCIIE: MOIIIAITHUKH, YCTPOHCTBO
BOJIONIPOBO/IA, THIPaBIMUYECKUI ITpecc, MAaHOMETP, BBICOTOMED, OPIIHEBON HAcCOC,
apeoMeTp), UCIOJIb3Ys 3HAHUS O CBOMCTBAX (DM3MUCCKUX SIBJICHUN U HEOOXOAUMBIE
¢uznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOIUTH TIPUMEPHI (HAXOUTh HH(OPMAIIHIO O IPUMEPaAX) MPAKTUIECKOTO
WCIIOJIH30BaHUS (PU3NYECKUX 3HAHUI B TTOBCEAHEBHOM KU3HU JUIsl 0O0eCTIeYeHUs
0e30MacHOCTH MPHU OOPAIEHUH C IPUOOPAMH U TEXHUYECKUMHU YCTPOHCTBAMH,
COXpaHEHHUS 3/10pPOBbs U COOIOICHUS HOPM IKOJIOTUYECKOTO TTOBEJCHHS B
OKpYKarolleu cpere;

OCYIIECTBIISATH OTOOP UCTOUYHUKOB MH(GOPMAIIMH B MHTEPHETE B COOTBETCTBHH C
3a/IaHHBIM [TOMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIIMNXCS 3HAHUHN U ITyTeM
CpaBHEHHUS PA3IMYHBIX UCTOYHUKOB BBIACISATH HHPOPMAIIHIO, KOTOPAS SIBISICTCS
MPOTUBOPEUMBON UITH MOXKET OBITH HEJOCTOBEPHOIA;



MCIOJIb30BaTh MIPU BHITIOJTHEHUH YU€OHBIX 3aJaHUI HAYYHO-TIOMYJISPHYIO
TuTepaTypy (pU3NUIEecKOro comepikaHus, ClIPaBOYHBIC MAaTEPUANIBI, PECYPCHI CETH
WuTepHer, BiageTh NprueMaMu KOHCIIEKTUPOBAHUS TEKCTa, IPeoOpa3oBaHUs
uH(pOpPMAIIUK U3 OJTHON 3HAKOBOW CUCTEMBI B JPYTYIO;

C03/1aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHHS HA OCHOBE 2—
3 UCTOYHUKOB MHPOPMALUHU (PU3UUECKOTO COJICPKAHUS, B TOM YHUCIIE ITYOJIUIHO
JIeNIaTh KpaTKre COOOIEeHHUs O pe3ysibTaTaX MPOEKTOB MM Y4eOHBIX
WCCIIEIOBAHUH, ITPU 3TOM I'PAMOTHO MCIIOJIb30BaTh U3yYEHHbI MOHATUWHBINA
anmnapar Kypca (U3HKH, COMPOBOXK/IAaTh BBICTYIUICHHUE MTPE3CHTAIIUEH;

TIPY BBITIOJIHEHUH YIEOHBIX MTPOEKTOB U MCCIIEAOBAHUN PaCIIPECTsTh O0S3aHHOCTH
B IPYIIIE B COOTBETCTBUHU C ITOCTaBICHHBIMU 33]a4aMH, CJICIUTh 33 BHIIIOJTHEHUEM
nJIaHa JCMCTBUH, aJICKBAaTHO OIICHUBATh COOCTBEHHBIN BKJIA]] B ACSATEIHHOCTD
CPYIIIbI, BBICTPAUBATh KOMMYHUKAaTUBHOE B3aUMOJECICTBUE, YUNThIBAasE MHECHUE
OKpYKarOIIHX.

8- KJace

K koH1y 00y4yenus B 8-m ki1acce nmpeMeTHbIE pe3yIbTaThl Ha 0A30BOM YPOBHE JOJIKHBI
OoTpaXkaTh C(HOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

HCIIOJIB30BAaTh MOHATHUA: MAcCa U pa3Mepbl MOJIEKYJI, TEIUIOBOE IBUKECHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHUS BEIECTBA, KPUCTAIIMUECKUE U aMOp(HbIE TeJa,
HACBILICHHBIN U HEHACBIIIEHHBIH 1ap, BIaXXHOCTh BO3/yXa, TEMIIEPATYpa,
BHYTPEHHSS1 DHEPI U, TEIJIOBOM ABUTAaTENb, JIEMEHTAPHbIN 3JIEKTPUUECKUN 3aps],
AIIEKTPUYECKOE 110JI€, IPOBOJIHUKU U JUBJIEKTPUKH, [IOCTOSHHBIHN 3JIEKTPUUECKUN
TOK, MarHUTHOE I10JIE;
pasnuyaTh sBJICHUS (TEIUIOBOE PACIIMPCHUE U CHKATHE, TEILIONepeaaya, TeIIoBOe
paBHOBECHE, CMaUUBaHNE, KAIMJUISIPHBIC SBJICHUS, NCIIAPEHUE, KOHJIEHCALIMS,
TUIaBJICHHE, KpUCTaUTH3anus (OTBEepIeBaHuE), KUIIEHHE, TeIUIonepeaada
(TEerIONpOBOAHOCTD, KOHBEKIIHSI, H3ITy4YCHHE), SJICKTPU3AIINs Tell, B3aUMOJICHCTBHE
3aps110B, JEUCTBUA dJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE
MarHuToB, I€CTBUE MarHUTHOTO 10JIs HA IPOBOJAHUK C TOKOM, 3JIEKTPOMAarHuTHas
WH]TYKIIMS) TIO0 OMTUCAHUIO UX XaPaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (pr3HUYecKoe SIBIEHUE;
pacrno3HaBaTh NPOSIBICHNE U3YUYEHHBIX (DU3MUECKUX SIBJICHUN B OKPYXKaIOIIEM
MHpE, B TOM 4Hcie (pu3nuecKkue sBIeHHs B IPUPOJIE: MOBEPXHOCTHOE HATSHKEHUE U
KalWUISIPHBIE SIBJIEHUS B IPUPO/JIE, KPUCTAIIBI B IpUpoe, nznyuenue CoHa,
3aMep3aHue BOJIOEMOB, MOPCKHE OpH3bl, 00pa3oBaHMe POCHI, TYMaHa, UHes!, CHETa,
AIIEKTPUYECKUE SIBICHUS B aTMOc(]epe, IEKTPUUECTBO KUBBIX OPraHU3MOB,
MarHuTHOE 1osie 3eMid, Apeid moyocoB, poiab MArHUTHOTO TOJIS [T AKU3HHU Ha
3emJie, OJISIPHOE CUSIHUE, TPU 3TOM MEPEBOUTH MPAKTUUYECKYIO 3aa4y B
y4eOHYI0, BBIISISTD CYIECTBEHHbIC CBOMCTBA (TPU3HAKH) (U3UYECKHX SBICHHH;
OTMCHIBATh U3yYEHHbIE CBOICTBA TeT U (PU3UUECKHE SBJICHUS, UCTIOIb3YsI
(u3ryeckre BeTMYUHBI (TeMIeparypa, BHyTPEHHsISI SHEPTUsl, KOJIMYECTBO TETUIOTHI,
yZeJIbHAsI TEIUNIOEMKOCTD BEIIECTBA, YAEIbHAs TEIUIOTA IIJIaBICHUS, yeIbHas
TEIUI0Ta NapooOpa3oBaHus, yAedbHas TeIUIOTa CrOpaHus TOIUIMBA, KO UIIMEHT
MIOJIE3HOTO JACHCTBUS TEIUIOBOW MAILIMHBI, OTHOCUTENbHAS BIAXKHOCTh BO3/YyXa,
IIEKTPUYECKUH 3apsil, CHJIAa TOKA, AIEKTPUUECKOE HAIIPSHDKEHNE, CONTPOTUBIIEHHUE
MIPOBOHMKA, Y/AEIbHOE CONPOTHBIICHNE BEIIECTBA, pad0Ta U MOILIHOCTh
AIIEKTPUYECKOTO TOKA), IIPH ONMCAHUY MTPABUIIBHO TPAKTOBATh (PU3NUECKUIA CMBICI



HCIIOJIb3YEMBIX BEJIMYUH, 0003HAUEHUS U eIMHUIBI (PU3MUECKUX BEIUYHUH,
HaXOJAUTh (POPMYIIBI, CBS3BIBAIOIINE NAHHYIO (U3NYECKYIO BEIMYHHY C APYTUMH
BEJIMYMHAMU, CTPOUTH IpaUKU U3y4EHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIHYHUH,;
XapaKTepu30BaTh CBOMCTBA Tel, (pU3HuecKue SBICHHS U MPOLECCHI, HCIIOJIB3YS
OCHOBHBIE MTOJIOKEHHSI MOJIEKYJISIPHO-KHHETHYECKON TEOPUHU CTPOCHHUS BEILIECTBA,
NPUHIIKT CYNEPIIO3HUIINY T0JIeH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHCHHUSI
3apsiaa, 3akoH OMa a1 yyacTka 1en, 3akoH Jxoyns—JIeHna, 3akoH coxpaHeHus
SHEPTHUH, IPH 3TOM JaBaTh CIOBECHYIO (POPMYINPOBKY 3aKOHA U 3aIHMCHIBATH €TO
MaTeMaTHYeCKOE BBIPAKECHHUE;

OOBSICHATH (PU3UUECKUE TPOLIECCH M CBOIMCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE
CUTyaluil TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISBIATH IPUIHMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH 00BsCHEHHE U3 1—2 JIOTHYECKUX IIaroB ¢ OMOPOi Ha
1-2 u3ydeHHBIX CBOMCTBA (M3UYECKUX SIBICHUH, PU3HMUESCKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEH;
peliaTh pacyeTHbIC 3aa4u B 2—3 AeUCTBUS, UCIIOIb3YS 3aKOHBI U (DOPMYIIHI,
CBSI3BIBAIOIIME (PM3UYECKUE BEIMYUHBI: HA OCHOBE aHAJIN3a YCIOBUS 3a/1a4H
3aMUChIBaTh KPATKOE YCIOBHE, BBISBIATH HEIOCTATOK JAHHBIX ISl PEIICHUS
3aJa4u, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIE JJISl €€ PEIICHHUS,
MIPOBOAMTDH PACUeThl U CPABHUBATH MMOTYUCHHOE 3HAUCHUE (PU3HUECKON BEIMYUHBI
C M3BECTHBIMHU JaHHBIMU,
pacrno3HaBaTh MpoOIeMbl, KOTOPbIE MOKHO PEIIUTh MTPH MOMOIIU (HUZUYECKUX
METO/IOB, HCIIOJIB3Ys ONMCAHNE HCCIEIOBAHNUS, BBIICISATH MPOBEPSIEMOE
MPEIOJIOKEHNE, OLICHUBATh TPABUIILHOCTD MOPSIIKA IPOBEICHUS UCCIICTOBAHMUS,
JIeNIaTh BBIBOJIBI;

MIPOBOAMTDH OMBITHI 110 HAOTIOCHUIO (PUBNYECKUX SABICHUHN WIH U3HMUECKUX
CBOMCTB TeJl (KanMUIIPHBIC SBJICHHS, 3aBUCUMOCTb JJABJICHUS BO3(yXa OT €r0
o0Bbema, TeMIepaTypbl, CKOPOCTH MPOLIECca OCThIBAHUS U HArpeBaHUs MU
U3JIy4SHHUH OT LBETA U3JTydarolei (MOrJomarIiei) MoBEepXHOCTH, CKOPOCTh
UCTIapeHUs BOJIbI OT TEMIEepaTypbl )KUAKOCTH U IUIOIIAAN €€ TOBEPXHOCTH,
DIIEKTPHU3AINS TEJl ¥ B3aMMO/ICHCTBHE MIEKTPHUECKUX 3apsI/IOB, B3aMMO/ICHCTBHE
MOCTOSIHHBIX MarHUTOB, BU3yalIU3allis MarHUTHBIX MOJIeH MOCTOSIHHBIX MarHUTOB,
JIeMCTBUSI MArHUTHOTO TI0JISI Ha MPOBOIHUK C TOKOM, CBOWCTBA JIEKTPOMArHHTA,
CBOICTBA DIIEKTPOIBUrATEIIs IIOCTOSHHOTO TOKA): (JOpMyITHpPOBATH IPOBEPSICMBbIC
NPEIIOI0KEHHUs, COOMPATh YCTAaHOBKY M3 MPEITI0KEHHOTO 000pyI0BaHHU,
OTHCBIBATH XOJ1 OTBITA U (POPMYJINPOBATH BHIBOJIBI;

BBITIOJIHATH TPSIMBIE N3MEPEHHSI TEMIIEpaTyphbl, OTHOCHTEIBHOH BIAYKHOCTH
BO3/yXa, CUJIbl TOKA, HAMIPSDKEHUS C UCTOJIb30BAHUEM aHAIOTOBBIX IPHOOPOB U
JATYNKOB (PU3MUECKUX BEJIWYHH, CPABHUBATH PE3YIbTATHI N3MEPEHUH C YIETOM
3aJJaHHOH a0COIIOTHOM MOTPELIHOCTH;

IIPOBOAUTDH UCCIIEI0BAaHUE 3aBUCUMOCTH OJTHON (PM3NYECKON BETMUMHBI OT APYTo ¢
HCIIOJIb30BaHUEM MPSIMBIX U3MEPEHHH (3aBHCUMOCTh COITPOTUBIICHHUS TPOBOIHHIKA
OT €T0 JUTMHBI, TUTOIIAN TOTIEPEYHOTO CEYCHHS U YACTBHOTO COMPOTHBIICHUS
BEIIIECTBA MPOBOJAHUKA, CHJIBI TOKA, UAYILETO Yepe3 MPOBOIHUK, OT HAMPSDKEHHS Ha
MIPOBOTHHUKE, UCCIIEAOBAHHUE ITOCIIETOBATEIHLHOTO U MTapaUIEIbHOTO COSTMHEHUI
IPOBO/IHUKOB): TIAHUPOBATH MCCIIEAOBAHUE, COOMPATh YCTAHOBKY H BHIIOJHSATH
U3MEpPEHUsI, celys MPeI0KEHHOMY IIJIaHy, (UKCUPOBATh pe3yIbTaThl
MOJIy4EHHOM 3aBUCHMOCTH B BHJIE TaOJIHUIl ¥ IPpauKOB, J€JIaTh BHIBOJIBI IO
pe3yJbTaTaM HCCIE0BaHuS,

MPOBOANTH KOCBEHHBIC H3MEpEHUs (pru3ndeckux BenuuuH (yaeabHas TeIIOEMKOCTh
BEIIECTBA, COMPOTUBIICHNE TIPOBOIHHUKA, PA0OTa H MOITHOCTH YJIEKTPUIECKOTO



TOKA): MJIAHUPOBATH U3MEPEHUsI, COOMPATh IKCIIEPUMEHTAILHYIO YCTaHOBKY,
cienys NpeayioKEHHON MHCTPYKIIMH, U BBIYUCIISTh 3HAUEHUE BEJIMYUHBI,

e coOJI0/IaTh MpaBHUJIa TEXHUKH 0€30IaCHOCTH MpHU paboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

e XapaKTepHU30BaTh MPUHIIMIIBI AEHCTBUS U3YUCHHBIX IPUOOPOB U TEXHUYECKUX
YCTPOKMCTB € OMOPO#H Ha MX onucaHus (B TOM YHUCIIE. CUCTEMa OTOIUICHUS JIOMOB,
TUTPOMETD, MapoBasi TYypOMHA, aMIIEPMETP, BOJIBTMETP, CUETYHK AIIEKTPUUECKOM
SHEPTUHU, FIEKTPOOCBETUTEIbHBIE TPUOOPHI, HATPEBATEIbHBIE AIEKTPOIPUOOPHI
(mpuMephl), SICKTPUUECKHE TPETOXPAHUTEINH, TEKTPOMATHUT, HJIEKTPOIBUTATE b
MOCTOSIHHOTO TOKA), UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (DU3MUYCCKUX SIBICHUHN U
HeoOXxoauMble (PH3HUECKHe 3aKOHOMEPHOCTH;

e Ppacmo3HaBaTh MPOCTHIC TEXHUYECKUE YCTPOUCTBA U H3MEPUTEIHHBIC TPUOOPHI 110
CXeMaM M CXeMaTUIHbIM PUCYHKaM (KUIAKOCTHBIA TEPMOMETp, TEPMOC,
MICUXPOMETP, TUTPOMETP, ABUTATENIb BHYTPEHHETO CrOpaHusl, 3JIEKTPOCKOII,
peocTar), COCTaBIIATh CXEMbI JICKTPUUSCKHX IIETICH C MOCIeI0BATEIbHBIM U
napajuieJIbHbIM COCTMHEHUEM DJIEMEHTOB, pa3jinyas YCJIOBHbIE 0003HAYCHUS
3JIEMEHTOB JIEKTPUUECKUX LICTIEH;

e PHUBOJIUTH IPUMEPHI (HAXOAUTH HHOOPMAIHIO O IIPUMEPaXx) MPAKTUUIESCKOTO
MCIOJIb30BaHus (PU3MUYECKUX 3HAHUI B MOBCEHEBHOM KU3HU AJi1 00eCreUeHUs
0e301acHOCTH MpH 00paLIeHNH ¢ MPHOOPAMH U TEXHHUECKUMH YCTPOHCTBAMH,
COXpaHEHHUS 3I0POBbS U COOIOICHUS HOPM SKOJIOTUYECKOTO MTOBEJICHHS B
OKpYKarolleu cpese;

e OCYIIECTBJIATH MOUCK HUH(pOpMALUU (HU3UUECKOTO COJEepKaHHUS B HHTEPHETE, Ha
OCHOBE MMEIOLIUXCS 3HAHUM U ITyTEM CPaBHEHHUS JTOTIOJIHUTEIbHBIX HCTOYHUKOB
BBIICTIATH HHPOPMAIUIO, KOTOPAs SIBJISETCS TPOTUBOPEUNBOM UITU MOXKET OBIThH
HEJIOCTOBEPHOM;

e HCMOJB30BaTh MPHU BHIMOIHEHUN YUEOHBIX 33JaHUN HAYYHO-TIOMYJISPHYIO
TUTEPATypy (PU3NUECKOTro CoAepKaHusl, CIIPAaBOYHBIE MaTEPUAIIbl, PECYPChI CETH
WuTepHer, BIageTh NprueMaMu KOHCTIEKTUPOBAHUS TEKCTA, MPEOOPa30BaHUS
uH(pOpMaIUK U3 OJTHOM 3HAKOBOW CUCTEMBI B JPYTYIO;

e CO3/1aBaTh COOCTBEHHBIEC MMCHMEHHBIE U KPAaTKUE YCTHBIE COOOIIeHNs, 00001as
nH(OpMaIHIO U3 HECKOJIBKUX UCTOYHUKOB (PU3UYECKOTO COJIEPIKaHMs, B TOM UHCTIE
MyOIMYHO MPEACTABIATH PE3YAbTaThl IPOEKTHOM UK HCCIEA0BATEIbCKOM
JIEATEIIbHOCTH, ITPU ATOM I'PAaMOTHO MCHOJIb30BATh U3YYEHHbIN MOHSITUHHBIN
anmapar Kypca (U3HKH, COMPOBOXK/IATh BBICTYIUICHHUE MTPE3CHTAINEH;

e TIPH BBHIMOJHEHUHU YUYE€OHBIX MPOEKTOB U UCCIIEIOBAHUN (PU3UUECKHUX MTPOIIECCOB
pacrpeaensTs 003aHHOCTH B TPYIITNE B COOTBETCTBUU C MOCTABICHHBIMH
3a/1auaMu, CJICIUTh 32 BHITIOJIHEHUEM ILJIaHa JEHCTBUN U KOPPEKTUPOBATH €T0,
aJIeKBAaTHO OIICHUBATh COOCTBEHHBIN BKJI/ B JEATEIBHOCTH TPYIIIIBI, BEICTPAUBATH
KOMMYHUKATUBHOE B3aHMOJICHCTBHE, MPOSBIISi TOTOBHOCTH pa3peniaTh
KOH(JIUKTBI.

9-i1 KJ1ace

K koHIy 00y4enus B 9-m KJjiacce TpeIMETHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JTOJIKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTDH Y O0YUAIOIINXCS YMEHUH:

e HCIIOJIB30BATh MTOHATHUSA. CUCTEMA OTCYETA, MaTepUasbHas TOUYKa, TPACKTOpHs,
OTHOCHUTEIBHOCTh MEXaHHUECKOTO IBIDKEHHMS, nedopmarius (yrpyras,
IUIACTUYECKAs), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTh U



Heperpy3ku, LEHTP TSHKECTH, a0COIIOTHO TBEPAOE TEJIO, LIEHTP TSKECTH TBEPIOTO
TeJa, paBHOBECHE, MEXaHWYECKHE KOJICOAHUs M BOJIHBI, 3BYK, HH(pa3ByK U
YIABTPa3BYK, 3JICKTPOMArHUTHbIE BOJIHBI, IIKaJIa 3JIEKTPOMAarHUTHBIX BOJIH, CBET,
OIU30PYKOCTh M JATbHO30PKOCTh, CIIEKTPHI UCITYCKAHUS U MOTJIOUICHUS, albda-,
Oera- 1 raMMa-U3JIy4eHMs], U30TOIBI, sIIepHAsk SHEPIeTHKa,

e pa3znuuaTth sBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE JIBIKCHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEIHOE IBUKEHUE, CBOOOIHOE MaJIcHue Tel,
pPaBHOMEPHOE ABIKEHHE [0 OKPYKHOCTH, B3aUMOCHCTBUE TEJ, PEaKTUBHOE
JBIKEHHE, KoJieOaTeNbHOe JBIKECHHE (3aTyXarOIe 1 BRIHYXICHHBIC KOJICOaHus),
PE30HAHC, BOJIHOBOE ABMXKEHUE, OTPAXKEHUE 3BYKA, IPIMOIMHEHHOE
pacrpocTpaHeHHe, OTPaXKEHHUE U NIPEIOMIICHUE CBETa, MIOJIHOE BHYTPEHHEE
OTpa)XCHHUE CBETA, pa3JIoKeHHUE OEJI0ro CBeTa B CHEKTP U CIIOKEHUE CIIEKTPAJIbHBIX
I[BETOB, IUCIIEPCHSI CBETA, €CTECTBEHHAs paJInOAKTUBHOCTh, BOSHUKHOBEHHE
JIMHEHYATOro CIEeKTPa U3IyYSHHS) 110 OIMMMCAHUIO MX XapaKTePHBIX CBOMCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOUINX AaHHOE (PU3NYECKOE SIBJICHHE;

e pacro3HaBaTh MMPOSBICHUE U3YYCHHBIX (PU3NUECKUX SIBICHUI B OKPYKAIOLIEM MUPE
(B TOM umcCIe PU3MUYCCKHE SBICHUS B IPUPOJE: MPHUIUBBI H OTIUBBI, ABHKCHHE
ruiaHeT COTHEYHOH CHCTEMBI, PEaKTHBHOE JIBUKEHHUE JKUBBIX OPTaHU3MOB,
BOCIIPHUSATHE 3BYKOB KUBOTHBIMH, 3€MJICTPSICEHHUE, CEHCMUYECKHE BOJIHBI, LIyHAMH,
9X0, I[BETA TEJI, ONTHYECKHUE SIBICHUS B IPHPO/JIE, OMOJIOTHUECKOE ICHCTBHE
BUJMMOTO, YIbTPa(UOIETOBOIO U PEHTI€HOBCKOTI'O M3IIy4€HHH, €CTEeCTBEHHBIN
paznoOaKTUBHBIA (OH, KOCMHYECKHE JTY4H, PAIHOAKTUBHOE U3ITYIEHUE PUPOTHBIX
MHHEPAJIOB, JICHCTBUE PAAMOAKTHBHBIX U3IIyYCHHI HA OPraHU3M YEJIOBEKa), IIPH
ATOM MEPEBOJMUTD MPAKTUIECKYIO 331a4y B y4eOHYIO, BBIIEIATH CyIIECTBEHHBIC
cBoiicTBa (mpu3HaKu) GpU3NUECKUX SBICHUI;

e ONNCHIBATh 3YYEHHBIC CBOMNCTBA TEJ U (PU3UUECKUE SIBICHUS, UCTIOIB3YS
(u3nvecKre BeIMIUHBI (CPeIHsISI 1 MTHOBEHHAsI CKOPOCTH TeJia IPU
HEpaBHOMEPHOM JIBUKECHUH, YCKOPEHHE, TIEPEMEIIICHHE, ITyTh, YTI0Basi CKOPOCTH,
CHJIa TPEHMs], CHJIA YIPYTOCTH, CUJIa TSKECTH, YCKOPEHHE CBOOOTHOTO Ha/IeHus,
BEC TeJa, UMITYJIbC TeJla, UMITYJIbC CHIIBI, MEXaHWYecKast padoTa ¥ MOIITHOCTH,
NOTEHIMAJIbHAsL SHEPT U Tela, MOJIHATOr0 Ha/l HOBEPXHOCTHIO 3€MIIH,
NOTEHIMATIbHAS YHEPTUS CKATOW NPYKUHBI, KHHETUYECKAast SHEPT U, TIOTHAS
MeXaHU4ecKasi SHEeprus, IepHoj U 4acToTa KojaeOaHHi, AJIMHA BOJIHBI, TPOMKOCTb
3ByKa ¥ BBICOTA TOHA, CKOPOCTbH CBETA, II0KA3aTellb MIPEJIOMIICHHS CPE/IBI), IPH
OTNKCAaHUM MPABUIBHO TPAKTOBATh (PU3UUYECKUN CMBICT HCIIOJIb3YEMbIX BEJIHYUH,
0003HaYeHUSI U €MHUIIBI PU3NYECKUX BEJIMUYMH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIOILME TAHHYIO (PU3UYECKYIO BEIMYMHY C JPYTUMH BETUUYNHAMH, CTPOUTH
rpadMKy N3y4eHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYMH,

e XapaKTepHU30BaTh CBOMCTBA TeJl, PU3UUECKUE SIBICHUS U MPOLECCHI, UCTIONb3Ys
3aKOH COXpaHEHHUs YHEPTUH, 3aKOH BCEMHPHOTO TATOTECHUS, TIPHHIINTT
CYNEPIIO3UIMH CUJI, IPUHIIUIT OTHOCUTENNBbHOCTH [ anues, 3akoHsl HproTOHa,
3aKOH COXpaHEHHUs UMITYJIbCA, 3aKOHBI OTPAKEHUS M MTPETIOMIICHHUS CBETa, 3aKOHBI
COXpaHEHHMs 3aps10BOTO U MACCOBOI'0 YMCEII TP SAEPHBIX PEAKIHUAX, IPU ITOM
JIaBaTh CIOBECHYIO (DOPMYINPOBKY 3aKOHA M 3aITUCHIBATH €TO MAaTEMAaTHIECKOE
BBIpa)KEHUE;

e OOBSACHATH (PU3HUYECKHE MPOIECCHI U CBOWCTBA TEJI, B TOM YHCIIC U B KOHTEKCTE
CUTYallui PAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BhIABIATH IPUUNHHO-
CJICZICTBEHHBIC CBSI3U, CTPOUTH OOBSCHEHHE U3 2—3 JIOTHYECKHX IIIAar0B C OTIOPOi Ha
2—3 N3y4YCHHBIX CBOMCTBA (PU3NUECKUX SBICHUN, PU3MUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;



peliaTh pacueTHbIE 3a1a4n (ONMUPAIONIHECs Ha CHCTEMY U3 2—3 YpaBHEHHIA),
UCTIONB3YS 3aKOHBI M (POPMYIIBI, CBSI3bIBAIOIINE (PU3HMUECKUE BETMUMNHBI: HA OCHOBE
aHaJIM3a yCJIOBUSA 3aJ1a4M 3aIMCBIBATh KPATKOE YCIOBUE, BBIABIIATH HEAOCTAIOLINE
WK N30BITOYHBIE TAHHBIE, BEIOMPATh 3aKOHBI B (HOPMYJIbl, HEOOXOMMBIE IS
pelLIeHus, IPOBOJUTD PACUETHI U OLIEHUBATH PEATMCTUYHOCTD ITOJIy4EHHOTO
3HaYeHUs (PU3NIECKON BETMUHHBI;

pacrio3HaBaTh [IPOOJIEMbl, KOTOPbIE MOXKHO PEIIUTh IPU MOMOLIM (PU3HYECKUX
METO/I0B, UCII0JIb3Ysl OIIMCAHUE UCCIIEIOBaHMs, BBIIENIATH [IPOBEPSEMOE
IIPEIII0JIOKEHNE, OLICHUBATh IIPABMIIBHOCTD IOPSIIKA IPOBEICHUS UCCIIEIOBAHMS,
JieNIaTh BBIBOJIbI, HHTEPIIPETUPOBAThH PE3yAbTaThl HAOIIOICHUNA U OIIBITOB;

IIPOBOJIUTH ONBITHI 110 HAOIIOAEHUIO (PU3NUECKUX SBICHUN WIN PU3NUECKUX
CBOMCTB Tel (M3y4eHUE BTOPOro 3aKoHa HbI0TOHA, 3aKOHA COXPAaHEHHUS SHEPTHH,
3aBUCUMOCTb NE€PHOAA KoseOaHUH NIPYKUHHOTO MAasgTHUKA OT MacChl Irpy3a U
KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTh OT aMILTUTY/bI MaJIbIX KOJIeOaHHI,
IPSMOJIMHEHHOE paclpoCTpaHEHHE CBETa, Pa3yIoKeHHe OesIoro cBeTa B CHEKTP,
U3y4eHHE CBOMCTB N300paKEHHS B TUIOCKOM 3€pPKaJie M CBOMCTB N300pakeHUs
npeaMera B coouparolel JInH3e, Ha0JtoJeHUEe CIUIOLIHBIX U JIMHEHUaThIX
CIIEKTPOB M3JIy4YCHUS): CAMOCTOSATEIILHO COOMPATh YCTAHOBKY M3 U30BITOYHOI'O
Habopa 000pyAOBaHUs, OMMCHIBATH X0 ONbITA U €0 Pe3yiabTaThl, GOPMYIUPOBATH
BBIBO/IbI;

IIPOBOJIUTH NPH HEOOXOAUMOCTH CEPHIO MPSAMBIX U3MEPEHUHN, OIIpEieNisisl cpeiHee
3HaYeHHE U3MepsieMoil BennunHbl (PoKyCcHOE paccTosHIE COOMPAIOIICH JINH3BI),
000CHOBBIBaTh BBIOOP CII0C00a H3MEpeHHs (M3MEPUTEIHLHOTO MPHOOPA);

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTEH (PM3NUYECKUX BEIMUMH C UCTIOIb30BAHUEM
HPSIMBIX U3MEPEHUi (3aBUCHMOCTD IIYTH OT BPEMEHH IIPU PABHOYCKOPCHHOM
JBUKEHUH 0€3 HayaJlbHOM CKOPOCTH, Mepuo/ia KosiebaH!il MaTeMaTH4eCKOro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YIJla OTPaKE€HUS CBETA OT yIJIa NaJCHUs U
yIJia MPEeIOMIICHUSI OT yIJia MaeHus): TNIAHUPOBATh UCCIICIOBAHHE,
CaMOCTOSITENIbHO COOMPATh YCTAHOBKY, (PUKCUPOBATh PE3yIbTATHI OJyYECHHOH
3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BHJIE TAOJIUI] U IpaUKOB, J€J1aTh BBIBOIbI
10 pe3yJbTaTaM MCCIEN0BaHNUS;

MPOBONTH KOCBCHHBIC H3MEPEHUS (PU3NYIECKUX BEIUYMH (CPEIHSS CKOPOCTh
YCKOpEHHE Tejia IPH PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHHE CBOOOHOTO
NaJCHUS], KECTKOCTb MPYKUHBI, KOOPPUIIMEHT TPEHUSI CKOJIbKEHUS, MEXaHUYECKas
paboTa ¥ MOIIHOCTh, YAaCTOTa U MepHo/]] KojaeOaH!i MaTeMaTHYeCKOro U
HNPYXKUHHOT'O MasiTHUKOB, ONTUYECKasi CUJIa COOMPAIOILEH JIMH3bI, PaJUOAKTUBHBIN
(OH): MIaHKUPOBATH U3MEPEHNUS, COOUPATH IKCIIEPUMEHTAIBHYIO YCTAHOBKY U
BBITNOJHATh U3MEPEHUS, CIENYsI IPEATI0KEHHON MHCTPYKIIMY, BBIUUCIISATH 3HAUEHNE
BEJIMYMHBI U aHAIM3UPOBATh MOJYyYEHHBIE PE3YJIbTAThI C YIETOM 3aJaHHON
MIOTPELIHOCTH U3MEPEHUN;
co0uro1aTh MpaBuiIa TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1a00opaTOpHbIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE MPU3HAKU U3YUEHHBIX (PM3UUECKUX MOJIENIEH: MaTepraIbHas
TOYKa, aOCOJIIOTHO TBEPAOE TENO, TOUEYHBINH UCTOYHHUK CBETA, Jy4, TOHKas JIMH34,
IUTaHETapHasi MOZEIb aTOMa, HYKJIOHHAsI MOZIEJIb aTOMHOTI'O S7pa,;

XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS U3yYEHHBIX IPUOOPOB U TEXHUUECKUX
YCTPOWCTB C OMOPOM HA MX ONKMcaHus (B TOM YUCIIE. CIUIOMETP, TaTYHKH
MOJIO’KEHUS, PACCTOSIHUS U YCKOPEHUS, paKeTa, 3X0JIOT, OUKH, IEPUCKOTI,
¢doroanmapar, ONTHYECKHE CBETOBO/IbI, CIEKTPOCKOII, J03UMETP, Kamepa



Busbcona), HCImob3yst 3HaHHS O CBOMCTBAX (PU3MUYECKHX SBICHUI M HEOOXOIUMBIE
¢du3nueckre 3aKOHOMEPHOCTH;

e HCIIOJIb30BaTh CXEMbI U CXEMAaTUYHbIE PUCYHKU U3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIIBHBIX TPUOOPOB U TEXHOJIOTMUECKHUX MPOIIECCOB MPU
pelIeHnr y4eOHO-TIPaKTUUECKUX 3aa4, ONTUYECKUE CXEMBI [T IOCTPOCHUS
M300paXCHHI B IJIOCKOM 3€pKajie H COOUPAIOIIeH TUH3E;

e [PUBOIUTH MPUMEPHI (HAXOUTh HHHOPMALIKIO O IPUMEpPaX) MPAKTUIECKOTO
UCTIOJIb30BaHUs (PU3HUYECKUX 3HAHUH B MTOBCETHEBHOM KU3HU JJIs1 00eCTICUCHUS
0€30MacHOCTH MPHU OOpAIEHUH C TPUOOPAMU U TEXHUYECKUMHU YCTPOHCTBAMH,
COXPAaHEHHUS 3I0POBbS U COOFOICHUS HOPM YKOJIOTUYECKOTO TTOBEJICHUS B
OKpYKarolleu cpee;

e OCYIIECTBJIATH MOUCK HH(OpMALIUY (PU3HUECKOTO COJCPIKAHUS B MHTEPHETE,
CaMOCTOSITENILHO (POPMYIUPYS TOUCKOBBIH 3aMPOC, HAXOAUTH MYTU ONPEeNICHUs
JIOCTOBEPHOCTH MOJTYYCHHON WHPOPMAITUU HA OCHOBE UMEIOIIUXCSI 3HAHUH 1
JOTIOJIHUTEIbHBIX HCTOYHUKOB;

e HCIIOJIb30BATH MPH BBHIMOJHEHNUN YU€OHBIX 3aaHUI HAyYHO-TIOMYJISIPHYIO
aUTepaTypy (pU3MUecKoro couepikaHus, CpaBOYHbIC MAaTepUAIbI, PECYPCHI CETU
WNutepHer, B1aieTh npueMaMu KOHCIIEKTUPOBAHUS TEKCTa, MPeoOpa3OBaHUs
uH(pOpMaIIMU U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIO;

e CO31aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIICHUS HA OCHOBE
nH(}OpPMaIIUU U3 HECKOJIBKUX UCTOYHUKOB (PU3MUYECKOTO COACPIKAHUS, ITyOIUIHO
MPEACTABIISITH PE3YJIbTAaThl IPOSKTHOW UITM UCCIIEI0BATENBCKON IEATEbHOCTH, TIPU
3TOM I'PaMOTHO UCIOJIb30BATh U3YUYECHHbBIN TOHATUNHBIN anmapar u3y4aeMoro
pasnena GU3UKHA U CONPOBOXKIAThH BHICTYILJICHUE TTPE3CHTALIUEH C YIETOM
0COOCHHOCTEHN ayAUTOPHH CBEPCTHUKOB.

TemarTnueckoe mIaHUPOBaHUE

s
/-1 KJ1acc
Ne HanmenoBanu | KoanyectBo yacoB
11/- € pa3esoB U DaekTpoHHbIE (IM(POBDIE)
TeM Beer | KontposbHbl | IIpakTHYECKH | oGpa3oBaTebHBIE pecypehl
n MPOrpamMMbI 0 (Y paﬁOTbl (Y paﬁOTbI

Pazgen 1.®@u3uka u ee posib B NO3HAHUM OKPY:KAIOIIEro MUpa

Bbubmunorexa ®I'UC «MOS

dusnka —
1.1 | Hayxa o 9 mkoja» — lesson.academy-
' content.myschool.edu.ru/03/0
npupozae 7
12 dusnueckue 2 1 ®dusuka, 7 xkimace, DI'AOY

BEJTUYMHBI JI1O «Axanemus




Munnpocsenienust Poccuny»

EcrecTBenno-

1.3 | Hay4HBII METO 2 1 <..>
IMO3HAHUSA

Hroro mo pazaeny 6

Pa3nen 2.11lepBonavaibHble

CBC/ICHHUSA 0 CTPOCHHUH BelIeCTBA

Crpoenue
BEIIIECTBA

2.1

1

<.>

JBuxxeHue u
B3aMMO/ICUCTBU
€ YaCTHII
BEIIECTBA

2.2

ArperaTHble
2.3 | cocTrosiHUS
BelIeCTBa

Hroro no pasacity

5

Paznen 3./IBu:kenue

M B3aNMMOJeHCTBHE TeJl

Mexanuueckoe
IBIDKEHUE

3.1

3

HNueprus,
3.2 | macca,
IUIOTHOCTD

Cuia. Buner
CHUII

3.3

14

Hroro no pazneny

21

Pa3nen 4./[aBienne TBepABIX TeJl, JKUAKOCTEH 1 ra3oB

JlaBiienue.
[Tepenaua
JaBJICHUSA

4.1 | TBepABIMU
TeJIamH,
KUJIKOCTSIMH U
razamu

JaBiaenne
KUJIKOCTH

4.2

ATtmocdepHoe
JIaBIICHUE

4.3

[eiicTBue
4.4 | )KUAKOCTH U
rasa Ha




MOTPYKEHHOE B

HUX TEJI0
Hroro mo pazaeny 21
Pa3nes 5.Pa6ora 1 MOIIHOCTH. DHeprus
51 Pabora u 3 1 < >

MOIIIHOCTb
5.2 | [poctere 5 1 <.>

MEXaHHU3MBI
53 Mexanuyeckas 4 1 1 < >

JHEpPTUs
Hroro mo pazaeny 12
[ToBTOpeHue 3

<..>
OBIIEE
KOJIMYECTBO
YACOBIIO 68 3 12
I[TPOT'PAMME
8- KJ1ace
KoJuunyecTBo 4yacoB DJIeKTPOHHbIE

Ne | HammenoBanmue (uuposbIe)
n/ | pasienoB M TeM | Beer | Kontpoannsi | [lpakTudeck 06pa3oBaTeILHbIE
| HporpamMMel 0 e paboThI ue pa6oThl | pecypebl
Paznen 1.TennoBblie iBJIeHUs

CTDOCHIME K bubmuorexa ®I'UC «Mos
11 CBfﬁCTBa 7 mkona» — lesson.academy-

' content.myschool.edu.ru/03/

BeIeCcTBa 08

TeruoBbe dusuka, 8 knace, PTAOY
1.2 DOLECCE] 21 1 5 HITO «Axanemus

pon MuHnpocsenienust Poccun»

Hroro no paszneny 28
Pa3nen 2.JiekTpruyeckne 1 MATHUTHBIE SIBJICHUS
2.1 | DnexTpudeckue 7 1 <.>




3apsiIbL.
3apsiKeHHbIE Tela
U UX
B3aUMO/ICHCTBUE
[TocTrossHHBIM
2.2 | pNeKTpUUECKUI 20 1 7 <..>
TOK
0.3 | Marnutibie 6 1 15 <.>
SBIICHUS
24 DJIEKTPOMAarHuTH 4 < >
ast MHAYKIUS
Hroro mo pazaeny 37
<..>
[ToBTOpeHue 3
OBIIEE
KOJIMYECTBO
YACOB IIO 68 3 14,5
I[MPOT'PAMME
9-if KJ1acc
Kosmn4yecTBo yacos DJIeKTPOHHbIE
Ne | HaumenoBanue (ndpoBbie)
n/ | pasnenos uTeM | Beer Konrpoannbl | [IpakTuyeck | ogpasoparennuble
| IpOrpaMMBI 0 e paGoThI ue padoThl pecypeb
Pa3znen 1.Mexanuueckue siBjeHUs
Mexanuueckoe bubmorexa ®I'NUC «Most
1.1 | ABHOKEHEE U 10 1 mkoja» — lesson.academy-
"™ | crtocoOBI ero content.myschool.edu.ru/03/
ONHCAaHUA 09
BaanMoleHCTEIe dusuka, 9 xkimace, PIAOY
1.2 e a 20 1 3 JIIO «Axamemus
Munnpocsenienust Poccun»
1.3 | SakoHel 10 3 <.>
COXpaHEHUS
Hroro mo pazneny 40




Paznen 2.MexaHn4ecKHe KOJIE0AHUA U BOJHBI

21 Mexanunueckue 7 3 <. >
KoJIeOaHus

29 Mexanunueckue 8 1 3 < >
BOJIHBI. 3BYK

Hroro mo pazaeny 15

Pa3nen 3.2/ieKTpOMarauTHoe

moJi€e U 3JICKTPOMAIHUTHBIC BOJIHBI

DNeKTpOMarHuTH
o€ moJie u

3.1 6 2 <..>
ANEKTPOMArHUTH
bI€ BOJHBI

Wroro mo pazneny 6

Pasnen 4.CBeToBble siBJIeHUS
3aKOHBI

4.1 | pactipoctpanenus | 6 2 <..>
cBeTa
JInH3bI 1

4.2 | ontuyeckue 6 3 <..>
PUOOPHI
Paznoxenue

4.3 | 6enoro cBeTa B 3 2 <..>
CIICKTP

Uroro no pazaeny 15

Pa3nen 5. KBanToBble siBJIeHUsI
Hcnyckanue u

5.1 | mormnoienne 4 1 <..>
CBETa aTOMOM
Crpoenue

5.2 6 1 <..>
aTOMHOTO si/Ipa
Snepubie

5.3 |7AP 7 1 1 <.>
peakuuu

Uroro no pazaeny 17

Paznen 6.IToBTOpUTEILHO-0000 AT MOTYJIb
[ToBTOpEeHue 1
00001eHne

6.1 | conepxaHus 9 2 <..>
Kypca QpU3UKH 32
7-9-11 xacc

Hroro no paszneny 9




OBILIEE
KOJIMYECTBO
YACOB I10
[IPOT'PAMME

102

27




		2023-10-23T15:59:42+0300
	МУНИЦИПАЛЬНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "ЛОПУХИНСКИЙ ОБРАЗОВАТЕЛЬНЫЙ ЦЕНТР" ИМЕНИ ГЕРОЯ СОВЕТСКОГО СОЮЗА ВАСИЛЬЕВА АЛЕКСЕЯ АЛЕКСАНДРОВИЧА




