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Padouas nporpamma no ¢usuke 1Js 7—9-X KJIaccoB

IHosicHUTEABbHAA 3aAIIMCKA

PaGouas mporpamma o (u3uKe Ha ypOBEHb OCHOBHOTO 00IIIEro 00pa3oBaHUs s
obyuaronuxcs 7—9-x kimaccoB MOV «JlonmyxHckuii 06pa3oBaTenbHbIN IEHTP» pa3padoTaHa B
COOTBETCTBHH C TPEOOBAHHSIMHU:

o  ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
denepanuny;

o mnpuka3za Munnpocsenierus ot 31.05.2021 Ne 287 «O06 yrBepxaeHun
benepanbHOro rocy1apcTBEHHOT0 00pa30BaTEILHOTO CTaHJapTa OCHOBHOTO
o011ero 00pa3oBaHUAY,

o mnpukaza Munmnpocsemienus ot 18.05.2023 Ne 370 «O6 yTBepkaeHuu ¢eaepaibHOi
00pa3oBaTeNbHON MPOrPaMMbl OCHOBHOTO 00IIeT0 00pa3oBaHUs,

o mnpukaza Munmnpocsemienus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsaka
OpraHu3allH U OCYIIECTBIICHHS 00Pa30BATEIBHON NEATETLHOCTH 110 OCHOBHBIM
o011eo0pa3oBaTeIbHBIM IIPOrpaMMaM — 00pa3oBaTeIbHBIM TPOrpaMMaM
HAYaJILHOTO O0IIEro, OCHOBHOTO OOIIET0 U CPETHETO OOIIET0 00pa30BaHUMY;

e KOHIICTIIIMYU MpenoAaBaHus yueOHoro npeamera «Ousukay;

o CII 2.4.3648-20 «CanuTapHO-3MHIEMHOJIOTUIECKHE TPEOOBAHUS K OpraHU3aIHIM
BOCIIUTAHMS U O0YYCHHUS, OTABIXA U O3JJOPOBIICHHS ACTEH M MOJIOJICKI,
YTBEPKACHHBIX IOCTAHOBJICHHEM TIJIaBHOTO caHUTapHOTro Bpaya oT 28.09.2020 Neo
28;

o CanlluH 1.2.3685-21 «I'urnennueckue HOPMaTUBBI U TPEOOBaHUS K 00ECIIEUCHHIO
Oe3omacHOCTH U (WK) OE3BPEIHOCTH IS YelIOBEeKa (hPaKTOPOB CPeIbl OOUTAHUSY,
YTBEP)KJICHHBIX TOCTAHOBJIEHUEM IJIaBHOTO caHUTapHOro Bpaya ot 28.01.2021 Ne
2,

e yueOHOro MmjiaHa OCHOBHOI'O OOIIEro o0pa3oBaHusl, YTBEPKICHHOTO PUKA30M
MOY «JlomyxHckuit oOpazoBarenbHbIi 1eHTp» oT 31.08.2023 Ne 113 «O6
YTBEP)KJIEHUH OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIIEro
00pa3zoBaHUsY;

e (enepanbHOil paboueil mporpamMmsl 0 ydeOHOMY npenMeTy «DU3uKay.

Pabouas nmporpaMma opMeHTHPOBaHa Ha IieJieBble IPUOPUTETHI, CHOPMYITUPOBAHHBIE B
dbenepaibHON pabouelt mporpaMme BOCIIUTaHUs U B paboueit mporpamme Bocnutanus MOY
«JlomyxHCKHI 00pa3oBaTeNbHbIN LIEHTP»

IIporpamma no ¢pu3KKe Ha ypoBHE OCHOBHOTO 00IIIero 00pa30BaHMs COCTAaBICHA HA OCHOBE
MOJIOXKEHUH U TpeOOBaHMIA K pe3yJbTaTaM OCBOEHHUS Ha 0230BOM YpPOBHE OCHOBHOM
oOpa3oBaTenbHON porpaMMel, peacraBieHHbx B PI'OC OO0, a Takxe ¢ yueToMm
benepanbHON pabouelt mporpaMmbl BociuTanus 1 KoHIenuu mpenogaBaHus yaeoOHOTo
npenMera «Pusnkay.

CopepxaHue MporpaMMsl Mo (HU3MKe HApaBiIeHO HA (OPMUPOBAHUE ECTECTBEHHO-HAYYHON
IPaMOTHOCTH O0YYaIOLINXCS M OPraHU3aLHUI0 U3y4eHHs (PU3UKH Ha JIeITeTbHOCTHON OCHOBE.
B nmporpamme 1o ¢pu3uke yuuThIBarOTCSl BO3SMOYKHOCTH y4eOHOTO MPeIMETa B peaan3aluu



tpeboBanuiit ®I'OC OO0 K mIaHUPyEeMbIM JTMYHOCTHBIM M METANPEIMETHBIM pe3yabTaTaM
00y4eHHUs, a TAKXKe MEXKIPEIMETHbBIE CBSI3M €CTECTBEHHO-HAYYHbIX y4EOHBIX IPEAMETOB Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHMsl.

[TporpamMma o u3uke ycTaHaBIUBAET paclpe/ieicHHe yIeOHOro MaTepraa o rojam
o0yuenus (10 Kjaccam), IpeaaracT MPUMEPHYIO MOCIEI0BATEIBHOCTD H3YUEHHS TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOTO CONCPIKAHUS U YUETE BO3PACTHBIX
0COOEHHOCTEHN 00yJarOIITXCS.

[Tporpamma no ¢usuke pa3padboTaHa ¢ LEIbI0 OKa3aHUS METOANYECKOM IIOMOIIH YUUTEIIO B
co3/aHuu paboudel mporpaMMel 1o y4eOHOMY MPEIMETY.

®du3uKa SBISETCS CUCTEMOOOPA3yIOIIUM ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MMPEIMETOB,
MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE MIPOIIECCOB U SIBJICHUN, H3y4aeMbIX XUMHUEH,
Ouosoruei, actpoHomMuel U GU3NYECKOM reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-
Hay4YHYI0 KapTUHY MHpPA, IPEJOCTaBIsAeT HauboJiee sicHble 00pasibl IPUMEHEHHSI HAYYHOTO
METO/1a TIO3HaHMUsI, TO €CTh CII0C00a MOJIy4YeHHUs JOCTOBEPHBIX 3HAHUN O MUPE.

Oj1Ha W3 TJIaBHBIX 33724 (PU3UYECKOro 00pa30BaHuUs B CTPYKTYpE O0IEro 00pa3oBaHUs
COCTOHT B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOW IPAMOTHOCTH U MHTEpEca K HayKe y
o0yJaromuxcs.

Wzyuenne pus3uku Ha 6a30BOM ypOBHE IPEATIONATaeT OBIIAJICHUE CICIYIOIIUMHU
KOMITETEHTHOCTSIMU, XapaKTePU3YIOIIUMHI €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb!

e HAY4YHO OOBSACHATH SIBJICHUS,

e OICHHMBATH U IIOHUMATh 0COOCHHOCTU HAy4YHOI'O UCCIICAOBAHU,

e HHTCPIPETUPOBATH JAHHBIC U HCIIOJIb30BATh HAYYHBIC TOKA3aTCIILCTBA JIS
IMOJIYYCHH A BBIBOIOB.

Lenu n3zyyenns GpuU3MKU HA YpOBHE OCHOBHOTO 001Ier0 00pa30BaHus ONpe/esieHbl B
Konnenmuu npenogaBanust yaeOHoro npeamera «Pusnka» B 00pa30BaTEIbHBIX
opranuzanusax Poccuiickoit @eneparuy, peaan3yonmx 0CHOBHbIE 00111e00pa3oBaTeIbHbIE
MPOTrpaMMbl, YTBEPKAEHHOM pemieHneM Kosuiernn MuHHCTEPCTBA IPOCBEIICHUS
Poccuiickoit ®eneparuu (mporokon ot 3 gexkadps 2019 roxa Ne [TK4BH).

ey usyyenus Ppusnku:

MproOpeTeHne NHTEepeca U CTPEMIICHUS 00yJaIoUIUXCs K HAYYHOMY U3YYCHHIO
MPUPOJIBI, PA3BUTHE UX UHTEJUICKTYAJIbHBIX M TBOPUYECKUX CITOCOOHOCTEH;
pa3BUTHE MIPEJICTABICHUI O HAYYHOM METOJIe MMO3HAHUS U (HOPMUPOBAHHE
MCCIIEIOBATENILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;

(dhopMUpOBaHKHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yabTaTa U3y4eHHUs] OCHOB
CTPOCHHUsSI MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (DU3UKH;

(hopMUpOBaHHE TIPEICTABICHHUN O PO (DU3UKU AT Pa3BUTHS IPYTUX
€CTECTBEHHBIX HAayK, TEXHUKUA U TEXHOJIOTHIA;

pa3BUTHE MIPEJICTABICHUI 0 BO3SMOXKHBIX cdepax Oyayrieii mpodeccrnoHanbHOM
JeSATeTLHOCTH, CBI3aHHOU ¢ (DU3UKOM, TOATOTOBKA K JATbHEHIIIEMY 00yUEHHUIO B
ATOM HaIlpaBJICHUMU.



JIOoCTHXKEHHE ATHX IIeJIeH MporpaMMBbl 10 GU3UKE Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHMs 00eCIeUNBACTCS PELICHUEM CIICAYIOLINX 3a1a4:

e MPHOOpPETCHUE 3HAHHI O JUCKPETHOM CTPOSHUH BEUIECTBA, O MEXaHHUYECKUX,
TEIUIOBBIX, AIEKTPHUUECKUX, MATHUTHBIX M KBAaHTOBBIX SBJICHHSIX;

e MPHOOpPETCHHUE YMEHHH OMHUCHIBATH U OOBSICHATH (PU3MUECKUE SBICHHS C
UCTIOJIb30BaHUEM IOJTyYCHHBIX 3HAHUIA;

e OCBOCHHE METOJIOB PEUICHHUSI MPOCTEHINMX PACUCTHBIX 3a/1a4 C HCIIOJIb30BaHHEM
¢u3nUecKux Moesel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMECHUH HAOIIOATh MPUPOIHBIC SIBICHUS M BBITIOIHSTH OIIBITHI,
nabopaTopHble pabOThI U IKCIIEPUMEHTAIbHBIE UCCIIETOBAHMS C UCTIOIb30BaHHUEM
U3MEPUTENBHBIX TIPUOOPOB,;

e OCBOCHHE MPUEMOB paboThI ¢ HH(pOpManuel (HU3MIECKOTO COJCPIKAHUS, BKITIOUAs
UH(POPMAIIHIO O COBPEMEHHBIX JOCTIKECHHUSIX (QU3UKHU, aHAINU3 U KPUTHIECKOE
OlLICHUBaHKE WH(POPMAIIHY,

e 3HAKOMCTBO €O chepaMu MpodhecCUOHATBHON NEATEILHOCTH, CBA3aHHBIMU C
($U3UKOIA, U COBPEMEHHBIMHU TEXHOJIOTUSMHU, OCHOBAHHBIMHU Ha JOCTHIKEHHSIX
buznuecKoil HayKu.

Ha uzydenue ¢pusuku (6a30BbIil ypOBEHb) Ha YPOBHE OCHOBHOTO 00IIIEr0 00pa3oBaHus
orBoauTcs 238 yacoB: B 7-M Kiacce — 68 yacos (2 gaca B Hezieno), B 8-M kiacce — 68 yacos
(2 yaca B Hezenmto), B 9-m kiacce — 102 yaca (3 yaca B HezeIi0).

[Ipemiaraemsrii B mporpamMmMe 1o (Gu3MKe nepeveHb JJa00paTOPHBIX padbOT U OIBITOB HOCHUT
PEKOMEHAATEeNbHBIN XapakTep, YUUTelNb JejaeT BbIOOp MpoBeeH s Ja00paTOPHBIX paboT U
OIIBITOB C YYE€TOM MHJIUBUAYAIbHBIX OCOOEHHOCTEN 00y4aroIuXCsl, CIIUCKa
HKCHEPUMEHTAIbHBIX 3aJaHUH, Ipe/IaraeMbIX B paMKax OCHOBHOTI'O I'OCYJapCTBEHHOTO
9K3aMeHa Mo (PU3HUKE.

J1a peanuzanuy mporpaMMbl UCTIONIB3YIOTCS YI€OHUKH, JOMYIEHHBIE K HUCIOJIb30BAHUIO
MIPU peai3alii UMEIOINX TOCYIapCTBEHHYIO aKKPEIUTAIIUI0 00pa30BaTeIbHbIX MIPOTpaMM
HAYaJbHOTO 00IIEero, OCHOBHOTO O0IIIET0, CPETHETO OOIIET0 00pa30BaHusl OpraHU3AIUSIMH,

OCYIIECTBIISIOMUMH 00pa30BaTEIbHYIO ACITEIHHOCTD, MPUKa30M MUHIIPOCBEIIEHHS OT
21.09.2022 Ne 858:

dusuka: 7-i ki1acc: 6a30BbIi ypoBeHb: yueOHuUK, 7 kiacc/ [Teppimkun .M.,
NBanoB A.U., Akiinonepuoe obmectBo «M3narensctBo "[Ipocsemnienue y;
dwusuka: 8-it kiacc: 6a30BbIi ypoBeHb: yueOHuUK, 8 knace/ [epoimkun . M.,
NBanoB A. U., AkunonepHoe obuiectBo «M3natenscrso "[Ipocsenienue;
dwusuka: 9-it kiaacc: 6a30BbIi ypoBeHb: yueOHuK, 9 knace/ [epoimkun . M.,
I'ytauk E. M., UBanoB A. U., [letpoBa M. A., AkiinoHepHOe 0OIIECTBO
«M3parensctBO "TlpocBemienue’»;

o <..>

DneKTpOHHBbIE 00pa30BaTeNIbHbIE PECYPCHI, JONMYIIEHHBIE K UCIIOIB30BAHUIO MPHU peaTn3aluu
HMMEIOIIUX FOCYIapCTBEHHYIO aKKpeIUTaIM0 00pa3oBaTebHBIX TPOrpaMM HadyaabHOTO

00111ero, OCHOBHOTO OOIIIETO, CpEeTHETo 00IIero oOpa3oBaHus MPUKa30M MUHIIPOCBEIICHUS
ot 02.08.2022 Ne 653:

e @usmka, 7 kiacc, PI'AOY JITIO «Akagemuss Munmnpocsemenus Poccuny;



o ®usuka, 8 knacc, DI'AOY IO «Axanemuss Munnpocserienust Poccuny,
e @usmka, 9 kimace, PI'AOY JIIO «Akagemuss Munmnpocemierus Poccuny;
o <,.>

Coaep:xanue y4eOHOro nmpeamera

/-1 KJ1acc
Pa3nen 1. ®u3uka u ee poJib B MO3HAHMHU OKPY:KAIOIIEro MUpa.

dusuka — HayKa O IIpHupoac. SIBmenus IIpUpOAbI. dusnyecKkue SIBICHU. MEXaHHUYCCKHE,
TCIIJIOBBIC, DJICKTPUUCCKHUE, MAarHUTHBIC, CBETOBLIC, 3BYKOBBIC.

®dusnueckue BeauuuHbl. M3mepenue ¢puznyeckux Benuuut. Guznyeckre npubopsl.
[TorpemnocTs n3MepeHuid. MexayHapoaHas CUCTEMA €AVMHULL.

Kak ¢u3suka u apyrue ecTeCTBEHHbIE HAYKU U3Yy4aroT Npupoy. EcrecTBeHHO-HAYy4HbII
METO/1 T03HaHM: HAabJ0AeHUE, TIOCTAHOBKA HAyYHOT'O BOIPOCA, BBIABHKEHUE TUIIOTES,
AKCIIEPUMEHT I10 TPOBEPKE TUIIOTE3, OOBsICHEHNE HAOM0AaeMoro siBjeHus1. Onucanue
(U3NYECKUX SIBIICHUH ¢ TOMOIIBIO MOJENEH.

JdeMmoHcTpamum.

1. MexaHuueckue, TEIUIOBBIE, JJIEKTPUUECKIE, MArHUTHBIE, CBETOBBIE SBJICHUS.
2. ®duzndeckue npubOpPHI U MpoLeypa NPSMbIX U3MEPEHUN aHAJIOTOBBIM U IIU(PPOBBIM
npudopoMm.

JlaGopaTopHble paGoThI U ONBITHI.

Onpenenenre HEeHbl JeJIeHUs MIKalIbl K3MEPUTEIHLHOTO PHOOpA.

N3mepenue paccTossHAMN.

W3mepenue o6bemMa JKUAKOCTH U TBEPJOTO Tena.

Ormpesenenne pa3MepoB MaJbIX TeJ.

W3mepeHue TeMnepaTypsl Ipy HOMOIIY KUAKOCTHOIO TEPMOMETpA U JaTYUKa
TEMIIEPATYPBHL.

6. IIpoBeneHue uccaeoBaHMs MO MPOBEPKE TMIOTE3bI: AATBHOCTH MOJIeTa IapUKa,
MYIIECHHOT'O TOPU30HTAJIBHO, TEM 6OJ'II)IHG, yeM 00JIbIIIE BEICOTA ITyCKa.

agrwbdE

Paznen 2. [lepBoHayasbHble CBeIeHHS O CTPOCHHH BellecTBA.

CTpO@HI/Ie BCIICCTBA. aTOMBI 1 MOJICKYJIBI, MX Pa3MEPHI. OHI)ITI)I, JOKa3bIBarOUImue
AUCKPECTHOC CTPOCHUC BCIICCTBA.

JIBrkeHne yacTul BeniecTBa. CBsA3b CKOPOCTH ABUKEHUS YaCTHI] C TEMIIEPATYPOH.
BpoyHoBckoe nBmxenue, muddysus. BzanmoneiicTBre 4acTull BelecTBa: NPUTKEHUE U
OTTAJIKUBAHUE.



ArperatHble COCTOSIHUS BEUIECTBA. CTPOCHHE Ia30B, KUJIKOCTEN U TBEPABIX
(kpucTamnyeckux) Teil. B3auMoCBs3b MEX/Iy CBOMCTBAMH BEILECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJICKYIISIPHBIM cTpoeHueM. OCOOCHHOCTH arperaTHBIX COCTOSTHHIMA
BOJIBL.

JdemoHcTpauuu.

1. HaGnronpenne OpOyHOBCKOTO JABHKCHUS.

2. Habmonenue nuddysun.

3. HaGumoneHue ssBaeHUN, OOBSICHSIIONIMXCS IPUTHKCHUEM HIIH OTTAJIKHBAHUEM
YaCTHI][ BEIICCTRA.

JlabGoparopHblie padoThI M ONBITHI.

1. Ormenka quamMeTpa aToMa METOAOM psiioB (C Ucmosib30BaHueM (hotorpaduii).
2. OmnbITHI 110 HAOTIOACHHUIO TEIIJIOBOTO PACIIUPECHHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO TEUCTBUS CHUIJI MOJIEKYJISIPHOTO TIPUTSKEHUSI.

Paznen 3. /IBu:KkeHre U B3aUMO/IeiiCTBHE Tel.

Mexanuueckoe 1BukeHue. PaBHoMepHOe U HepaBHOMepHOE JiBUKeHue. CkopocTh. CpenuHsis
CKOPOCTH IIpY HEPAaBHOMEPHOM JBHKEHHMU. Pacder ImyTu 1 BpeMEHU JABUKCHUS.

SIBnenue 1505(510200%05 08 3aKoH HHCPUOUMU. BzaumopeiicTtBue Ten Kak IIpuirnHa U3MCHCHUS
CKOpPOCTH ABUIKCHHSA TECII. Macca kak MCpa HHECPTHOCTH TECJIA. IInoTHOCTE BemiecTBa. CBs3b
INIOTHOCTHU C KOJIMYECTBOM MOJICKYJI B CAMHUIIC o0beMa B€HOICCTBA.

Cuna xak xapakTepucTHKa B3auMoaencTBus Ten. Cuna ynpyroctu u 3akoH ['yka. smepenue
CHJIBI C ITIOMOIIBI0 TUHAMOMETPA. SIBJIEHNE TATOTEHUS U cuila TshkecTH. Cuila TSHKECTH Ha
npyrux rianerax. Bec tena. HeBecomocTs. CrnoxeHue cuil, HallpaBJIEHHBIX IO OHON
npsmoi. PaBHozelicTBytomast cui. Cuita TpeHus. TpeHne CKOJIbKEHUS U TPEHUE TTOKOSI.
Tpenue B IpUpoe U TEXHUKE.

JdeMoHcTpanum.

HabGmronenrne MeXaHHYECKOI'O IBIKEHNS TEA.

N3mMepeHne CKOpOCTH MPSAMOIUHENHOTO JTBHKECHUS.
Habmtoienue sSBJIeHUS] HHEPIIUH.

Ha6mronenne n3MeHeHus: CKOPOCTH MPHU B3aUMOJICHCTBUH TEJI.
CpaBHeHME Macc MO B3aUMOJEHCTBUIO TEll.

CiioxeHne cuil, HalpaBJIEHHBIX MO OJHOUW MPSIMOIA.

ouhkwdE

JlabGoparopHbie padoThI M ONBITHI.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO IBMKEHHS (MIapUKa B KUIKOCTH, MOJICITH
ANEKTPUUECKOTO aBTOMOOMIIS | T. 11.).

2. OrmpeneneHue cpeTHe CKOPOCTH CKOJIBKESHHUsST OpYyCKa WM IIapHuKa 10 HaKJIOHHOU
IJIOCKOCTH.

3. Ompexernenue IIOTHOCTH TBEPJOTO Tea.



4. OnbIThl, JEMOHCTPUPYIOLIHE 3aBUCHMOCTh pacTsDKeHHs (1eopMaiim) npyKuHbI
OT IIPWJIOKEHHOHN CHJIBI.

5. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHMSI CKOJIbKEHUSI OT BECa Tela
1 XapaKTepa COMPUKACAIOIINXCS ITOBEPXHOCTEMU.

Pa3nen 4. laBieHue TBepPAbIX TeJ, JKUIAKOCTEH M Ta30B.

Hasnenne. CriocoObl yMEHBIIICHUS U YBETTUYCHUS JaBicHus. [laBieHne ra3a. 3aBUCUMOCTh
JaBJICHUS Ta3a oT o0bema, Temreparypsl. [lepenada naBneHus TBEpAbIMH TEIIAMHU,
JKHIKOCTSIMM U razaMu. 3akoH [lackans. [ITneBMaTuueckre MalnHbl. 3aBHCUMOCTD JIaBICHHS
YKUJKOCTH OT r1yOuHsbl. ['uapocraTnyeckuii mapagokc. CooOmiaromuecs CoCyibl.
['mapaBnuyeckue MEXaHU3MBL.

Atmocdepa 3emin u atMmocdepHoe aBieHue. [IpuunHbl CyIecTBOBaHUS BO3IYIIHOM
o6onouku 3emnu. OnbiT Toppuuenu. M3mepenue atMmochepHOro 1aBieHus. 3aBUCUMOCTb
aTMoc(epHOro JaBJiIEHUsI OT BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl 1uist usmepenus
aTMOC(EpHOro JIaBICHUS.

JleiicTBHE )KUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJo. BriTankuBaromas (apxuMenoBa)
cwia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

JdeMmoHcTpamum.

3aBUCUMOCTbD JAaBJICHUS T'a3a OT TEMIIEPATYpPBI.

[Tepenaya naBiieHUS KUJIKOCTHIO U T'a30M.

CooOmiaromuecs CoCy/bl.

I'mppasinueckuii npecc.

[IposiBnenue nerictBUs aTMOoc(hepHOTO TaBICHHUS.

3aBUCHMOCTD BBITAKUBAIOIIEH CHIIBI OT 00beMa MOTPYKEHHON YacTH Tella U
IUIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITATKMBAOIIEH CUJIbI BECY BBITCCHEHHOM KUJKOCTH.

8. YcnoBue mnaBaHus TeIN: MJIaBaHUE WU MOTPYKEHUE TENl B 3aBUCUMOCTH OT
COOTHOIICHHUS INIOTHOCTEH TeJa B *KUIKOCTH.

ok wdpE

~

JlaGopaTopHbie padoThI U ONBITHI.

1. HccnenoBaHue 3aBUCHMOCTH Beca Tella B BOJIE OT 00beMa MOrpyKeHHO! B
KUJKOCTb YaCTH TeJa.

2. OrmpeneneHue BHITAIKUBAIOLIEH CHIIBI, AEHCTBYIONIEH Ha Teo, MOTPYKEHHOE B
HKUIKOCTD.

3. IIpoBepka HE3aBHCHMOCTH BBITAIIKHBAIOIIEH CUJIBI, IEHCTBYIOIIEH HA TEJIO B
KUJKOCTH, OT MAccChl Tela.

4. OmbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKUBAIOIIEH CHIIBI, IEHCTBYIOLIECH
Ha TeJI0 B KUAKOCTH, OT 00beMa MOrpy>KEHHOH B )KUJKOCTh YaCTH TeJla U OT
IUIOTHOCTHU KHUJIKOCTH.

5. KoncrpyupoBaHnue apeoMeTpa UM KOHCTPYUPOBAHHE JIOJIKH U OTPE/IEIICHUE €€
IpPy30I0bEMHOCTH.

Pazgen 5. PaGoTa 1 MOIIHOCTB. JHEPrusl.



Mexannueckasi pabota. MoOITHOCTb.

[IpocTbie MexaHU3MBI: pbiuar, OJI0K, HAKJIOHHAs TJI0CKOCTh. [IpaBuiio paBHOBECHS phlyara.
[IpuMeHeHue npaBuiia paBHOBECHUS phluara K 0JIOKY. «30510Toe mpaBmiio» Mexanuku. KITJ]
MIPOCTBIX MEXaHU3MOB. [IpOCThIe MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas sHeprus. Kunernueckas u noreHuumanbHas sHeprus. IIpespamenne onHoro
BHJIa MEXaHUYECKOW SHEPTUU B APYroi. 3aKOH COXPAHEHUS SHEPTUN B MEXAHHUKE.

JdeMoHcTpanum.
1. TIpumepsl IpOCTBHIX MEXAHU3MOB.
JlabGoparopHblie padoThI M ONBITHI.

1. Omnpenenenue paboThI CUIIBI TPEHUS IIPH PABHOMEPHOM JIBUXKEHUU Tela 10
TOPU30HTAIILHON ITOBEPXHOCTH.

2. VccnenoBaHue yclnoBHil paBHOBECHS pbluara.

3. Hzmepenne KI1]] HaKJTIOHHOH TUIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAHEHUS MEXaHUUECKOI YHEePTUH.

8- KJ1acc
Pa3znea 6. TemsioBbIe ABJICHUS.

OCHOBHBIC TIOJI0KEHHS MOHeKYHHpHO'KHHeTquCKOﬁ TCOpHUU CTPOCHUA BCIICCTBA. Macca n
pasMEPbI aTOMOB U MOJICKY.I. OHI)ITI)I, MOATBCPKAAOIIUE OCHOBHBIC ITOJIOXKCHUA
MOHCKYHHpHO'KHHeTquCKOﬁ TCOpHUHU.

Mopenu TBep0TO, JKUJIKOTO W Ta3000pa3HOro COCTOSIHUM BemecTBa. Kpucrannuyeckue u
amopdusbie Tena. OObSICHEHHE CBOICTB ra3oB, )KUJIKOCTEH 1 TBEPABIX T€JI Ha OCHOBE
MOJIOXKEHUH MOJICKYJIIPHO-KUHETUUECKOU Teoprur. CMaurBaHWE U KaMLUISIPHBIC SIBICHHUS.
TenoBoe paclIMpeHue u cxaTue.

Temnepatypa. CBsA3b TEMIIEPATYpbl CO CKOPOCTBIO TEIUIOBOTO JBHKEHUS YACTHIL.
Buytpennss sneprusi. CriocoObl M3BMEHEHUsI BHYTPEHHEH SHEPIUU: TeIuionepeaada u
coBepleHne paboThl. Busl Temnonepeaayn: TeIONPOBOIHOCT, KOHBEKIUS, U3TyYeHHE.

KomnmdecTBo TemnoThl. Y aenbHas TEIIOEMKOCTh BeleCTBa. TernIo00MeH 1 TEIIOBOe
paBHOBecHe. Y paBHEHHE TEIIOBOro OanaHca. [1naBienue u orBepaeBaHle KpUCTANIMYECKUX
BeIIeCTB. Y ieNbHas TeruioTa miasneHus. [lapoobpazoBanue u koHaeHcamus. Mcnapenue.
Kunenue. Y nenpHas Termwiota mapooOpazoBaHus. 3aBUCHMOCTh TEMIIEPATYPhI KUTIEHUST OT
aTMoc(epHOTro JaBICHHUS.

BiaxxHocTh BO3IYyXA.

DHeprus TOIMBA. Y IeTIbHAas TEMI0Ta CrOPaHHUs.



[Tpununst pabots! TemoBbix Asurateneii KI1J] rermnoBoro aeurarens. TernoBeie
JBUTATEIIHN U 3allUTa OKPYKAIOLEH CPEbl.

3aKOH COXpaHEHHUs U NPEBPAILEHUS S3HEPTUH B TEIUIOBBIX ITPOLECCAX.
JdeMoHcTpanum.

Habmotenne 6poyHOBCKOTO JIBHIKEHUSI.

Ha6monenue quddysun.

HaGumoienue sSBJICHUI CMaYMBaHWS M KATMJUISIPHBIX SIBIICHUM.
HaOnroeHue TerioBoro pacumpeHust Tel.

V3meHeHue gaBineHus ra3a npu n3MeHEeHHH 00beMa U HarpeBaHUH WU
OXJTAXKJICHUH.

[TpaBwiia u3MepeHus TeMIepaTyphl.

Bunsl Temnonepenauu.

OxnaxaeHne Ipu COBEPIICHUN PAOOTHI.

HarpeBanue npu coBepiiieHHH pabOThl BHEIITHUMHU CHJIAMH.
10.CpaBHeHHE TEIIIOEMKOCTEH pa3TMYHBIX BEIIECTB.
11.HaOiroqeHre KUIEHUs.

12.HabmioeHre moCTOSIHCTBA TEMIIEPATYPhI IPH TIJIaBJICHUH.
13.Mozenu TEeIIoBbIX IBUTATENIEH.

o~ E
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JlaGopaTopHble paGoThI U ONBITHI.

=

OnbITHI 10 OOHAPYKCHHUIO TEHCTBUS CHUJI MOJICKYJISIPHOTO TIPUTSDKEHUSI.

OnbITHI IO BRIPAIIMBAHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MM caxapa.

3. OnbITHI 10 HAOIOCHHUIO TEILUIOBOTO PACIIUPEHHSI Ta30B, )KUIKOCTEH 1 TBEPIBIX

Te.

Ormpenenenue naBieHUs BO3AyXa B OJJIOHE IIMPUIIA.

5. OnbIThI, IEMOHCTPHUPYIOIINE 3aBUCIMOCTh JAaBJICHUS BO3yXa OT €ro o0bhema u
HArpeBaHUs WIH OXJIXKICHUS.

6. IIpoBepka rumoTe3sl TMHEHHON 3aBUCUMOCTH JTMHBI CTOJIOMKA KUAKOCTU B
TEPMOMETPHUYECKOMN TPyOKE OT TeMITepaTyphl.

7. HaOmronenve u3sMeHeHHsI BHYTPEHHEH dHEPTHH Tejla B pe3ylibTaTe Terionepeaaun
1 pabOThI BHEITHUX CHJL.

8. HccnenoBaHue siBIEHUS TEINIOOOMEHA MPU CMEIIMBAHUN XOJIOJHON U TOpsTueit
BOJIBI.

9. Omnpenenenne KOJIUYECTBA TEIJIOTHI, MOJIYYEHHOTO BOJIOH MpH TETIIOOOMEHE C
HArpeThIM METALTUYCCKUM IHITHHIPOM.

10.0Onpenenenue yaenbHON TEMIIOEMKOCTH BEIIECTBA.

11.VccnenoBanue mporiecca ucrnapeHusl.

12.0npenenenue OTHOCUTENHHON BIAYKHOCTH BO3/IyXa.

13.0Omnpenenenue yAeIbHOMN TEIIOTHI TUIABJICHUS JIbJIA.

N
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Pazjnen 7. DiekTpuyeckne  MArHUTHBIE SIBJICHMUSI.

OnexTpuszanus Tei. J[Ba poja 3IEKTpUUECKUX 3apsiioB. B3anMoaelicTBue 3apsKeHHBIX TEIl.
3akon KynoHa (3aBUCHMOCTB CHJIBI B3aUMOJICHCTBHSI 3apPSDKCHHBIX TEJT OT BEJTMYMHBI 3apsII0B
Y PacCTOSTHUS MEXY TEITaMH).



Onexrpuueckoe nojie. HanpspkeHHOCTH aneKkTpuueckoro nois. IlpuHnun cynepno3unuu
AIIEKTPUYCCKHUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu s5ekTpuyeckux 3apsioB. DIeMEHTAPHbIN dJIeKTpruiecKuid 3apsaa. CTpoeHue aToma.
[IpoBOAHMKY U AUAIIEKTPUKHU. 3AKOH COXPAHEHUS DJIEKTPUUECKOTO 3apsija.

DNEeKTpUUECKUN TOK. Y CJIOBHS CYILIECTBOBAHUS DJIEKTPUUECKOr0 TOKa. MICTOUHUKH
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JCKTPUIECKOTO TOKa (TEIUIOBOE, XUMHUYECKOE, MATHUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onekrpuueckas nenb. Cuia Toka. DleKTpuieckoe HanpskeHue. ConpoTUBICHUE
MIPOBOJIHUKA. Y IeNIbHOE CONPOTUBIICHUE BellecTBa. 3aKkoH OMa /i y4acTKa Leru.
[TocnenoBarenpHOE M NapaIEIBHOE COEAMHEHUE TIPOBOJHUKOB.

PaboTa 1 MOLTHOCTB 3J1EKTPUUECKOro Toka. 3akoH Jxoyns—Jlenua. DnekTpruueckue Lenu u
MOTPEOUTENHN ICKTPUIECKOH SHEprHH B ObITY. KOpoTKOe 3aMbIKaHHeE.

[TocTostHHBIE MarHuTHl. B3aumoelicTBue NOCTOSHHBIX MarHUTOB. MarHuTHoOE MoJe.
MarnutHoe nosie 3eMiId U €ro 3HaueHue Ui xKu3Hu Ha 3emiie. OnbiT Dpcrena. MaruutHoe
I10JI€ 3JIEKTPUUECKOro Toka. [IpuMeHeHue 31eKTpoMaruuToB B TexHuke. JlelictBue
MarHMTHOI'O IOJISl Ha MPOBOJHUK C TOKOM. DJIEKTPOABUIaTENb IOCTOSHHOTO TOKA.
Vcnonb30BaHue 37eKTpoIBUTaTENel B TEXHUUECKUX YCTPOICTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SABneHue 3neKTpoMariuTHOM uHAYKIMU. [IpaBuno Jlenua.
OnekrporerepaTop. CriocoOb! MOTYyYEHUS IEKTPUICSCKON YJHEPTHH. DIICKTPOCTAHITUN HA
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHUHU.

JdeMoHcTpanum.

DnekTpu3aius Teil.

JIBa poJia 3JIEKTPUUECKUX 3apsSA0B U B3aUMOJEHCTBUE 3apSKEHHBIX TEll.
YCTpOUCTBO U IEHCTBHE AIEKTPOCKONA.
DneKTpocTaTHUeCcKas WHIYKIIHS.

3aK0oH COXpaHEHHUs IECKTPUUCCKUX 3aPsIOB.

[TpOBOAHUKY M TUINEKTPUKH.

MopenupoBaHue CUIIOBBIX JTHHHUI DJIEKTPUUECKOTO TOJIS.
HcTouHnKH MOCTOSTHHOTO TOKA.

JIenCTBUA 2IEKTPUYECKOTO TOKA.

10.OnekTpudeckuii TOK B )KUAKOCTH.

11.T"a30BHIii pa3psa.

12.M3mepeHne CUITbI TOKa aMIIEPMETPOM.

13.M3mepeHne 3JIeKTPUIECKOT0 HAMPSHKCHUS BOJTBTMETPOM.
14.PeocTaT u Mara3uH COMPOTUBICHUA.

15.B3anMoaeicTBHE MOCTOSTHHBIX MATHUTOB.
16.MopaenupoBaHre HEBO3MOKHOCTH Pa3/IEICHUS MTOII0COB MarHUTA.
17 .MonenupoBaHie MarHUTHBIX TIOJIEH TTOCTOSTHHBIX MAarHUTOB.
18.0mbIT Opcrena.

19.MarnuTHOE T0JIe TOKA. DJIEKTPOMArHuT.

20./leficTBME MarHUTHOTO TOJIS HA IPOBOJHHUK C TOKOM.
21.91eKTpoABUTATENh IIOCTOSTHHOTO TOKA.

©CoNok~wWNE



22 ViccnenoBaHue sSIBICHUS 3JIEKTPOMArHUTHONW WHAYKIIUU.

23.0nbITel Dapames.

24.3aBUCUMOCTH HAMPABJICHUS HHIYKIIHOHHOTO TOKA OT YCJIIOBUI €r0 BOSHUKHOBEHUSI.
25.971eKTporeHepaTop MOCTOSTHHOTO TOKa.

JlabGoparopHbie padoThI M ONBITHI.

OnbITH IO HAOIIOACHUIO STCKTPU3ALUH TET HHAYKIUEH U IPU COMTPUKOCHOBEHUH.

HccnenoBanue qecTBUsA 3JEKTPUYECKOTO OIS HA IPOBOAHUKH U AUIIEKTPUKH.

COopka u mpoBepKa padOTHI NEKTPUIECKOH IETH MOCTOSIHHOTO TOKA.

W3mepeHue u peryarupoBaHue CHIIbI TOKA.

W3mepenue u peryinupoBaHue HAMPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIIYLIETO Yepe3 PE3UCTOp, OT

COIPOTHBIIEHUS PE3UCTOPA U HAIIPSDKEHUS HA PE3UCTODE.

7. OnBbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb 3JIEKTPUUYECKOI'O COITPOTHBIICHUS
IIPOBOJAHMKA OT €T0 JJIMHBI, IUIOIIAIU IONIEPEUHOr0 CEUYEHHUS U MaTepHraia.

8. IIpoBepka npaBuiia CI0KEHHs HAIPSHYKEHUH IPU MOCIIEA0BAaTEIbHOM COEMHEHUU
JIBYX PE3UCTOPOB.

9. IlpoBepka npaBuiia st CUJIbI TOKA IPU MapaJIeIbHOM COEAUHEHUH PE3UCTOPOB.

10.Onpenenenre pabOThI AIMEKTPHUIECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

11.0npeneneHrie MOLTHOCTH 3JEKTPUUECKOr0 TOKA, BBIIEISIEMOM Ha pe3nuCcTOope.

12 .VccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO Yepe3 JaMIIOUKy, OT
HalpsDKEHUs Ha Hell.

13.0Onpenenenue KII/1 marpeBarens.

14 .ViccnenoBanne MarHUTHOI'O B3aUMOJICHCTBUS OCTOSHHBIX MarHUTOB.

15.M3y4enne MarHuTHOTO TOJIS TIOCTOSTHHBIX MAarHUTOB MPH UX 00BEINHEHUH U
paszeneHuu.

16.HccrnenoBanme qecTBUS IIEKTPUYECKOTO TOKa HA MATHUTHYIO CTPEJIKY.

17.0nbITH], AEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIbI B3aUMOJICHCTBHS KaTYIIKH C
TOKOM M MarHuTa OT CUJIbl TOKA U HaIlpaBJIEHUs TOKA B KaTYIIKE.

18.M3yuenue neiicTBUS MarHUTHOTO TOJIsI HA IIPOBOJHUK C TOKOM.

19.KoHcTpynpoBaHue U H3y4yeHne padOoThI AJIEKTPOABUTATENIS.

20.M3mepenne KIIJI anekTpoaBUraTebHON yCTaHOBKH.

21.O1BITHI IO UCCIIEOBAHUIO SIBICHUS 3JICKTPOMArHUTHOW MHIYKIIMH: UCCIICIOBaHNE

U3MEHEHU 3HAUE€HUS U HalpaBJICHUs UHIYKIIMOHHOTO TOKA.

SoukhwnE

0-i1 kJacce
Pasznen 8. Mexannueckue siBJICHHUS.

Mexanunueckoe aABuxeHue. MarepuanbHasg Touka. Cucrema orcyeta. OTHOCUTENBHOCTh
MEXaHUYECKOT0 JBMKEHUS. PaBHOMEpHOE psIMOIMHEHOE IBMkeHne. HepaBHOMepHOe
npsiMoJIMHEHOe IBHKkeHHEe. CpellHsAsl © MTHOBEHHAsi CKOPOCTh TeJa MPYU HEPaAaBHOMEPHOM
TIBVKEHUU.

Yckopenue. PaBHOoyckopeHHOE mpsMouHeHoe aBrkeHne. CBoOoHoe najeHue. OmbIThI
lanumnes.



PaBHOMepHOE NBHkKEHUE O OKpY)HOCTH. [leprnon u yacrora oOpamenus. JIuneitnas u
YIJI0Basi CKOPOCTH. LIeHTpoCcTpeMUTENIBHOE YCKOPEHHUE.

[Tepssiii 3akoH HetoToHa. Bropoii 3akon Herotona. Tperuit 3akoH HetoTona. [IpuHimn
CYTNEPIIO3ULINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHusl: cuiia TPEHUS CKOJIbKEHUS, CUjia TPEHUS MOKOH,
JPYTUE BUbI TPEHUS.

Cuna TSHKeCTH M 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOPEHHE CBOOOIHOTO T ICHHS.
JBwxenue ranet Bokpyr Comnnua. IlepBas kocMudeckas ckopocts. HeBecomocTs u
IIEPETPY3KHU.

PaBHOBecue marepuanbHOi TOUkH. AOGCOIIOTHO TBEpPOE Teo0. PaBHOBECHE TBEPIOTO Tea C
3aKpeIICHHON OChbIO BpaleHusl. MomMeHT cuiibl. LIeHTp TskecTu.

Nmnynec Tena. 3Menenue umnynbca. Miynbe cuibl. 3aKOH COXpaHEHUS UMITYJIbCa.
PeakTuBHOE ABUXKEHUE.

Mexanunueckast paboTa 1 MOLUTHOCTb. PaboTa cuit TsKecTH, ynpyrocTH, TpeHus. CBs3b
sHepruu u padoTsl. [loTeHnnanbHas 3HEprys Tena, HOIHATOr0 HaJl HOBEPXHOCTHIO 3EMJIH.
ITorenunanpHas 3Heprus cxartoi npyxunbl. Kunertnueckas sueprus. Teopema o
KMHETUYECKOM dHEPruu. 3aKOH COXPaHEHUSI MEXaHUYECKOU dHEPruu.

JdeMoHcTpanum.

1. HabGmtoneHne MexaHMYECKOTrO JABMKEHUS Tela OTHOCUTENILHO Pa3HbIX TEJl OTCYETA.

2. CpaBHeHHE ITyTel U TPaeKTOPUH IBUKESHHUSI OJTHOTO M TOTO JKE Tea OTHOCHTEIBHO
pa3HBIX TEJI OTCUETA.

N3mepenne ckopocTy U YCKOPEHHUSI IPSMOJIMHEHHOTO JIBUKEHUSI.

HccnenoBanue Npu3HaKOB PaBHOYCKOPEHHOTO JIBHKEHUS.

Habitoienue ABM>KEHNUS Tesla 0 OKPYKHOCTH.

HabntoneHne MexaHMUYECKUX SBJICHUH, TPOUCXOAALINX B CUCTEME OTCUETa
«Tenexka» npu ee pABHOMEPHOM U YCKOPEHHOM JIBUKEHHH OTHOCUTEIBHO
KaOnHeTa PU3UKH.

7. 3aBUCHMOCTb YCKOPEHHUS Tela OT MAcChl TeJla U JEHCTBYIOIIEH Ha HETO CUJIBL.

8. HabmroneHue paBeHCTBa CUIT ITPH B3aUMOJICHCTBHUH Tell.

9. M3meHeHue Beca Teja MPH YCKOPEHHOM JIBHYKEHUH.
10.ITepenaua umiynabca Npu B3aMMOAECHCTBUH TEIl.
11.TIpeoOpa3oBaHus S3HEPTUU ITPU B3aUMOJICHCTBUU TEI.
12.CoxpaHeHue uMIyabca Mpu HEYIPYroM B3aUMOJICHCTBUY.
13.CoxpaHeHne UMITyJIbCa ITPH a0COTFOTHO YIIPYTOM B3aHMO/ICHCTBHH.
14.HaGnroeHne peakTHBHOTO JIBUYKEHUSI.
15.CoxpaHeHre MEXaHUYECKOM 3HEePTUU PpU CBOOOHOM MaACHUH.
16.CoxpaHeHne MeXxaHHUYECKOW YHEPTUU MPH IBUKEHUU TeJia Mo AeHCTBUEM

MIPYKUHBI.

ook w

JlabGoparopHbie padoThI M ONBITHI.



1. KonctpyupoBaHue TpakTa JJisi pa3roHa M JaJIbHEHIIIEro paBHOMEPHOTO JIBUKECHUS
IIapHKa UIIH TEJIEKKH.

2. OrmpeneneHue cpeHeil CKOPOCTH CKOJIbXKEHUs OpyCKa WM ABMKEHHS IIapuKa 10
HaKJIOHHOM IJIOCKOCTH.

3. Ompenenenue yCKOpeHHs Tela P PAaBHOYCKOPEHHOM JIBHXKEHUH 1O HAKIIOHHOMN
IUIOCKOCTH.

4. VlccnenoBaHue 3aBUCHMOCTH ITyTH OT BPEMEHH MPH PABHOYCKOPEHHOM JBHKEHUH
0e3 Ha4aJIbHON CKOPOCTH.

5. IIpoBepka rumoTE3bl: €CIIM IPU PABHOYCKOPEHHOM JIBKEHHUU 0€3 HauaJIbHON
CKOPOCTH IIyTH OTHOCSITCS KaK psiJil HEUETHBIX YHCE, TO COOTBETCTBYIOLIHE
POMEXYTKH BPEMEHHU OJMHAKOBBI.

6. MccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIbKEHHSI OT CUJIbI HOPMaJIbHOTO

JIaBIICHUSL.

Onpenenenue k03 GuULnEHTa TPEHUS CKOIBXKEHUS.

Onpenenenne KeCTKOCTU MPYKHUHBI.

9. Ompenenenue pabOThI CUIIBI TPEHUSI IPU PABHOMEPHOM JBM)KEHUH TeJIa IO
TOPU30HTAIILHON ITOBEPXHOCTH.

10.0npenenennie paboThl CHIIBI YIPYTOCTH IPU MOABEME I'Py3a C UCIOIb30BAHUEM
HETIOABIKHOTO U TIOABMYKHOTO OJIOKOB.

11.M3ydeHue 3aKoHa COXpaHEHUs SHEPTUU.

o N

Paznen 9. Mexanuueckue KoJIe0AHUA U BOJIHDIL.

KonebarenbHoe aBmxkenne. OCHOBHbIE XapaKTEPUCTUKU KOJeOaHUIl: Ieproi, 4acToTa,
aMILUTyAa. MaremMaTuyecKuil U Npy>KUHHBIN MasTHUKU. [IpeBpalienue sHepruu npu
K0J1e0aTeIbHOM JABM)KEHHUU.

3aryxatomue kojebanus. Beinyxxaennsie konebanus. Pezonanc. Mexanudeckue BOJIHBI.
CBoiicTBa MexaHN4eCKuX BOJIH. [Ipo1oibHBIE M TONIEpEeYHbIE BOJIHBI. J{JTMHA BOIHBI U
CKOpOCTb €€ pacrnpoCTpaHeHUsl. MeXaHU4EeCKHUE BOJIHBI B TBEPAOM TEJE, CEHCMHYECKUE
BOJIHBI.

3Byk. [’ poMKOCTb 3ByKa U BeIcoTa ToHa. OTpaskeHue 3Byka. lHppa3Byk U ynbTpa3ByK.
JdeMoHcTpanum.

Habmtoienue xonebanuii e noj| 1eHCTBUEM CHIIBI TSDKECTH M CUJTBI YIIPYTOCTH.
Habmtonenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

Habintoienne BbIHYX/I€HHBIX KOeOaHUI 1 pe3oHaHca.

PacnipocTpaneHue MpoI0IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIIH).

HabmroneHne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTUYECKHI pe30HaHC.

SoukrwdE

JlaGoparopHbie padoThI M ONBITHI.

1. Omnpenenenue 4acTOThI U NepHOA KOJIeOaHUI MaTeMaTHYECKOI0 MasiTHUKA.

2. OrmpeneneHue 4acTOThI U Nepro/ia KoJeOaHuil Mpy>KMHHOTO MasiTHUKA.

3. HccrnenoBaHne 3aBUCHMOCTH TIEproia KoJIeOaHUil MOIBEIIEHHOTO K HUTH Tpy3a OT
JUTMHBI HUTH.



4. VlccnemoBaHue 3aBUCMMOCTH MEpUO/ia KOJICOaHUH MPYKMHHOTO MasiTHUKA OT MacChl
rpysa.

5. TlpoBepka HE3aBUCUMOCTH TIEPHOa KOJIeOaHUM Tpy3a, MOABEIICHHOTO K HUTH, OT
Macchl rpys3a.

6. OmbITHI, AEMOHCTPHUPYIOIINE 3aBHCUMOCTh TIEpHo/ia KOJIeOaHH MPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a M JKECTKOCTH MPYKHHBI.

7. VI3MepeHne yCKOpeHUs: CBOOOAHOTO MaACHHUS.

Pasznen 10. 3JICKTPOM3FHI/ITHO€ moJie 1 3JICKTPOMAIrHUTHLIC BOJIHBI.

DJIEKTPOMArHUTHOE M0Jie. DIEKTPOMarHuTHhIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[IIxana 31MEKTPOMArHUTHBIX BOJIH. VICIIOJIB30BAHUE AIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM
CBSI3H.

DnekTpoMarHuTHas npupoza cera. CKopocTh cBeTa. BolHOBBIE CBOMCTBA CBETA.
JdeMmoHcTpamum.

1. CaoiicTBa 371€KTPOMarHUTHBIX BOJIH.
2. BoJiHOBEIE CBOMCTBA CBETA.

JlabGopaTopHblie padoThI M ONBITHI.
1. VzydeHue CBOICTB AJIEKTPOMArHUTHBIX BOJIH C IIOMOIIIBIO MOOMIIBHOTO TesnedoHa.
Paznea 11. CBeToBLI€E AIBJICHYS.

JlyueBast monens cBera. Mctounuku ceera. [IpsaMonnHeiHOE pacipOCTpaHEHUE CBETA.
3armennsa Connua u JIynel. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpakKeHHUs CBETA.

[TpenomiieHne cBeta. 3aKOH IpesoMIIeHuUs cBeTa. [loHoe BHyTpeHHEee OTpakKeHHE CBETA.
Hcronp30BaHuE MOTHOTO BHYTPEHHETO OTPAXKEHHSI B ONITHYECKUX CBETOBOJAX.

JIunza. Xox mydeii B muH3e. OnTruyeckas cucteMa goroarnmapara, MUKpOCKOIa U TeJIECKoIa.
I'ma3 xak onrrueckas cucrema. binm3opykocTs U JaIbHO30PKOCTb.

Pasnoxxenue 6enoro ceera B criektp. OnbiTel HptoToHa. CliokeHHEe CIEKTPaIbHBIX 1[BETOB.
Hucnepcus csera.

JdeMoHcTpanum.

[IpssMonrHENHOE pacpOCTPAHEHHUE CBETA.

OtpaxeHue cBera.

[Tonyuenne nzo6paxeHuii B IOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomiieHnue ceera.

OnTrnyeckuii CBETOBO/I.

Xon nydeit B cobuparolei JnH3e.

XoJ ny4deil B pacCEeMBalOIIEH JIMH3E.

[Tonmy4yenue n300pa>keHHi ¢ TOMOLIBIO JTUH3.

[Tpunnmn neficTBus gporoanmnapara, MUKPOCKOIA U TEIECKOIIA.

©CoNoR~WNE



10.Mopens rnaza.
11.PasnoxeHue 6eoro cBeTa B CIIEKTP.
12.TTonmyyenue 6em0r0 CBETA MPHU CIIOKEHUH CBETA PA3HBIX IIBETOB.

JlaGopaTopHble paGoThI U ONBITHI.

=

HccnenoBanue 3aBUCUMOCTH yTila OTPa)K€HUSI CBETOBOI'O JIyda OT yIJla aJIeHuUs.
N3yuenune xapakTepuCTUK U300paKeHHs IIPEIMETA B IJIOCKOM 3€pKalie.
HccnenoBanue 3aBUCUMOCTH yTJia MPEJIOMIICHUS CBETOBOTO JIyya OT yrija MaJeHus
Ha TPAHUIIE «BO3]TYX—CTEKIIO».

[Tonyuenne n300pakeHUI C ITOMOIIBIO COOMPAIOIICH JIMH3HI.

Omnpenenenre GOKYCHOTO PACCTOSHUS M ONITUYECKON CHUIIBI COOMPAIOIIEH JINH3HI.
OnbITHI 1O PA3JIKEHUIO OEJIOro CBETa B CIIEKTP.

OnBITHI 10 BOCTIPUSATHIO I[BETA MPEAMETOB IIPH UX HAOTIOACHUH YepPe3 IBETOBBIC
(UITBTPHI.

wn

No ok

Pa3znea 12. KBaHTOBBIE IBJICHHUS.

OmnbiThl Pesepdopaa u minanerapHast Moziens atroMa. Mognens atoma bopa. Mcnyckanue u
IIOTJIOIICHHUE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PaguoaktuBHOCTE. Anb(da-, 6eTa- u ramma-u3nyuenus. CTpoeHre aTOMHOTO Spa.
Hyknonnas Mmonens aromHoro siapa. M3oronel. PaguoaktuBHbie npespaiieHus. [lepuon
nojypacnaja aTOMHBIX siIep.

ﬂ,[[epHLIe PCaKIru. 3aKOHBI COXpAaHCHHA 3apAA0OBOIr0 U MaCCOBOT'O YUCECII. 9HeprI/I${ CBA3HU
ATOMHBIX AACP. CBs3b MacChI U OHCPIUH. PeaKIII/II/I CHUHTE3a U ACJICHUSA AACP. Hcrounukn
OHEPIrun COJ'IHI_Ia " 3BC3 .

SAnepHas sHepreTuka. JIeMCTBUSA paAMOAKTUBHBIX U3IyYEHUN HA KUBBIE OPraHU3MBI.
JdeMoHcTpanum.

CHGKTpBI HU3JTY4YCHUS U MMOTTIOLICHUS.

CrexTpsl pa3IuyHbIX Ta30B.

CrnexTp BogOpoIa.

Habmonienue TpekoB B kamepe BuibcoHa.

Pabora cueTunka HOHU3UPYIOMIMUX U3TYyUEHH.

Perucrpanus nznydenusi npupoAHBIX MUHEPAJIOB U MTPOIYKTOB.

oukrwdE

JlabGoparopHbie padoThI M ONBITHI.

1. HabmroneHre CIUTONIHBIX U JIMHEHYAThIX CIIEKTPOB H3ITydEHHS.

2. HccnenoBaHue TPEKOB: W3MEPEHHE SHEPTHU YACTUIIBI TI0 TOPMO3HOMY TYTH (110
doTorpadusim).

3. M3mepeHue paauoakTUBHOTO (hoHA.

IHoBTOpPHTE/NIBLHO-0000 A0 MOLYIb.



[ToBTOpUTENBEHO-0000MTAIOIINI MOAYB IPEAHA3HAYCH [T CUCTEMAaTH3alMK U 0000IeHIs
MIPEIMETHOTO COJICPYKAHHS U OTIBITA ICATEIILHOCTH, IPHOOPETEHHOTO NP U3YYEHHH BCETO
Kypca (HU3UKH, a TaKKe IS TOATOTOBKU K OCHOBHOMY T'OCYAApCTBEHHOMY 3K3aMEHY 110
(dbusuke 1 00yJaroIKMXCcs, BRIOPABIIMX ATOT YUCOHBINH MPEIMET.

[Ipu u3yyeHnH 1aHHOTO MOAYJISI PEATU3YIOTCSI U CUCTEMATU3UPYIOTCS BUIBI JESTEIbHOCTH,
Ha OCHOBE KOTOPBIX 00ECIIEUMBACTCS JOCTHXKEHUE MPEAMETHBIX U METANIPEAMETHBIX
[UTAHUPYEMBIX PE3YJIbTaTOB 00yUYeHUs, POPMUPYETCS €CTECTBEHHO-HAay4Has IPaMOTHOCTb!
OCBOCHHME HAYYHBIX METOJIOB UCCIICIOBAHUS SIBJICHUI MPUPObI U TEXHUKHU, OBJIAJICHUE
YMEHHUSIMH OOBIICHIATH (PU3NUYECKUE SIBICHUS, TPUMEHSS [TOJIy4eHHbIE 3HAHUS, pellaTh
3a/1aud, B TOM YHCJIE€ KaY€CTBEHHbBIC U IKCIIEPUMEHTAJIbHBIE.

HpI/IHI_[I/IHI/IaJ'II)HO ,I[GSITCJ'IBHOCTHHﬁ XapakTEep JaHHOI'O pasacia pealn3yeTcs 3a CUET TOIO,
qTo 06yqaloumec;1 BBIIIOJIHAIOT 3aJIaHUA, B KOTOPBIX UM IIPCAJIaracTcCH.

Ha OCHOBE TIOJTYYCHHBIX 3HAHUI pacro3HaBaTh M HAYYHO OOBSICHITH (PH3UICCKUEC SBIICHUS B
OKpY>Karollel Mpupo/ie U OBCETHEBHOM KU3HH;

HCIIOJIb30BATh HAYYHBIC MCTOAbI UCCIICAOBAHUA (I)I/I?»I/I‘ICCKI/IX HBHGHHﬁ, B TOM 4YHCJIC IJIA
IIPOBECPKH THIIOTE3 U MOJIYUYCHHUA TCOPECTUYCCKUX BBIBOIOB;

OOBACHATH HAayYYHBIC OCHOBBI HanoboIee BaXKHBIX I[OCTI/I)KCHI/Iﬁ COBPEMCHHBIX TEXHOJIOTUH,

HAIpuMeEp, NPaKTUICCKOro UCIIOJIb30BaHUS PA3JIMYHBIX HCTOYHUKOB SHEPTHU HA OCHOBC
3daKOHa IMPCBPAlICHUA N COXPAHCHUA BCCX U3BCCTHBIX BUJI0B SOHCPIUU.

Ili1anupyemsble pe3yabTaThl 0CBOCHUS
npeaMera

JINYHOCTHBIE pe3yJabTaThl

B pe3ynbprare uzydenus: Gu3uku Ha ypoBHE OCHOBHOTO 00IIeT0 00pa3oBaHus y
oOyuatoierocsi 0yayT c(hopMUPOBaHbI CIIEAYIONINE IUYHOCTHBIE PE3YIbTAThI B YACTH

1) naTpHOTHYECKOT0 BOCIIUTAHMSI

e IIPOSIBIICHUE MHTEPECA K HICTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUCKON
¢du3nueckoil HayKH;
e IIEHHOCTHOE OTHOIIEHHE K JOCTHKEHUSIM POCCUICKUX YUEHBIX-(HU3HUKOB,;

2) rpasKIaHCKOT0 M TyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA .

e TOTOBHOCTH K aKTUBHOMY yYacTHIO B 00CYKJI€HUH OOIIECTBEHHO 3HAYUMBbIX U
ATUYECKHUX MPOOJIeM, CBI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JTOCTUKEHUI
buzukwy,

e OCO3HAaHUE Ba)XHOCTH MOPAJIbHO-3TUYECKUX MTPUHIIMIIOB B JEATEIBHOCTH YUYE€HOTO;



3) 3¢TeTHYECKOr0 BOCIUTAHMA:

e BOCHPUATHE ICTETUYECKUX KAUYeCTB (PU3MUECKON HAYKU: €€ TAPMOHUYHOTO
IOCTPOEHMSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH,;

4) LHCHHOCTH HAYYHOI'0 IIO3HAHMS

e 0OCO3HAHUE ICHHOCTH (PU3NICCKON HAYKH KAaK MOIIHOTO MHCTPYMEHTA TTO3HAHWMS
MHUPa, OCHOBBI PAa3BUTHsI TEXHOJIOTH, BasKHEHIIIEH COCTABIISAIONIEH KYJIbTYPHI,

e Ppa3BUTHE HAyYHOU JIFOOO3HATEIILHOCTH, MHTEPECa K UCCIICIOBATEILCKON
NESITEIIbHOCTH;

5) ¢popMupoBaHus KYJIbTYPbI 310POBbS H YMOIMOHAIBLHOIO 0JIATOMOJIY UM

e 0CO3HaHUE IIEHHOCTH 0€30I1acHOro 00pa3a *KU3HU B COBPEMEHHOM
TEXHOJOTUYECKOM MHpE, Ba)KHOCTH IPaBUJI 0€3011aCHOTO MOBEICHUS Ha
TPaHCIOPTE, HA JOPOTaX, C JIEKTPUUYECKUM U TEIUIOBBIM 000pYAOBaHUEM B
JOMAITHHUX YCIOBUSIX;

e cpOpMUPOBAHHOCTH HaBBIKA pediekcHy, TPU3HAHUE CBOETO MpaBa Ha OITUOKY U
TaKOT'0 K€ IPaBa y APYroro 4ejaoBeKa,

6) TPy/Z10BOT0 BOCIIUTAHUS:

e AKTHBHOC y4acTHEC B PEIICHUM MPAKTHYCCKHX 3a1a4 (B paMKaX CEMbH,
00pa3oBaTe/IbHOM OPraHU3aIliK, TOPOa, Kpast) TEXHOJIOIHUYSCKON U COLMATbHOM
HAIPaBJIEHHOCTH, TPEOYIOIKX B TOM YHCIIE U (PU3UUECKUX 3HAHUH;

e HHTEpEC K MPAKTUYECKOMY U3YUECHUIO MPOECCHii, CBA3AHHBIX C (PU3UKOIA;

7) IKOJIOTUYECKOT0 BOCTIUTAHUS .
e OpHEHTalMs Ha MPUMEHEeHHe (PU3NYECKUX 3HAaHUN JJIs pelIeHus 3a1a4 B 00J1acTu
OKpY’KaroIllel cpeJibl, MJIaHUPOBAHUS OCTYIKOB M OLIEHKU UX BO3MOXKHBIX
MOCJIEACTBUM JUIsl OKPYXKAIOLIEH Cpenpl,

e OCO3HaHUE INI00ATBHOI0 XapaKTepa HKOJIOTUUECKUX MTPOOJIEM U ITyTel UX pellIeHus;

8) amanTanuu K M3MEHSIIOIUMCS YCJIOBHSIM COLMAIbHON U IPUPOTHOI cpebl:

MOTPEeOHOCTH BO B3aUMOJICHCTBUY TIPU BHITIOJTHEHUH UCCIIEIOBAaHUI U MPOEKTOB

(bu3HYEeCKON HAMPABICHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSAM JIPYTHUX;

e TIOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO AESTEIbHOCTD;

e TOTPeOHOCTH B JOPMUPOBAHUU HOBBIX 3HAHMI, B TOM YHciie GOPMYJIUPOBATh UJIEH,
MOHSITHS, TUIIOTE3bI O (PU3UUYECKUX OOBEKTAX U SIBICHUSX,

e 0oco3HaHUuE AePUIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JIaCTH
busukwy,

e TUIAHUPOBAHHE CBOETO PA3BUTHS B MPUOOPETCHUH HOBBIX (DM3MUECKUX 3HAHUMH;

e CTpPEMJICHHE aHAIU3UPOBATH U BBISBISATH B3AUMOCBSI3H MIPUPOJIBI, 00IIECTBA U
SKOHOMHUKH, B TOM YHUCJIE C UCTIOIB30BaHUEM (HU3UIECKUX 3HAHUIA;

e OIICHKA CBOUX JICCTBUM C YYETOM BIIMSHUS HAa OKPY>KAIOIIYIO CPEY, BO3MOKHBIX

ri100aIbLHBIX TTOCIENCTBH.



MeTtanpeaMeTHbIe pe3yJabTaThl

B pe3ynbrare ocBoeHUs MporpaMMsl o (PU3HKE Ha ypOBHE OCHOBHOI'O 00I1ero 00pa30BaHus
y oOyuatomierocst OyayT copMUpOoBaHbl MeTanpeAMeTHbIe Pe3yJabTaThl, BKIIOYAIOIINE
[I03HABATE/IbHbIE YHUBEPCAJIbHbIE YUeOHbIC IEHCTBHSI, KOMMYHUKATUBHbIE YHUBEPCAIbHbBIE
y4eOHbIe IeCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIEC YUeOHBIE ACHCTBUSI.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE yUeOHbIe JeiicTBUS
Ba3oBble JJornueckue neiicTBUA .

e BBIBJIATH U XapaKTEPH30BaTh CYIIECTBCHHBIEC TPU3HAKK OOBEKTOB (SIBJICHUI);

e YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIaccU(UKAINK, OCHOBAHUS JUIS
0000IICHUS U CPABHEHUS;

BBISIBJISTH 3aKOHOMEPHOCTH M MIPOTHBOPEYHS B PACCMATPUBAEMBIX (haKTax, JTaHHBIX
1 HAOJIIOICHUSX, OTHOCSIIHUXCS K (DU3HUCCKUM SIBIICHUSM,;

BBISIBJISTH IPUIHMHHO-CIICJICTBEHHBIC CBSI3H MTPH U3YUCHUH (PU3NICCKUX SIBICHUHN U
IPOIIECCOB, JeJIaTh BHIBOJIBI C HCIIOJIB30BAaHUEM JCYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJTFOYCHUH, BBIIBUTATh TUIIOTE3bI O B3AaUMOCBSI3AIX (PU3NYCCKUX BEITUIHH;
CaMOCTOSITEIILHO BBIOUPATH CIIOCO0 pelIeHus] y4eOHOU (GU3NIeCKOoil 3a1aun
(cpaBHEHHE HECKOJILKUX BAPHAHTOB PEIICHUS, BEIOOp HanboJIee MOIXOISIIETO ¢
Y4ETOM CaMOCTOSITEIIHO BBIJICJICHHBIX KPUTEPHEB).

Bba3oBble ucciaenoBaTelibCKHe AeiCTBHUA.

e HCIIOJIb30BATh BOIPOCHI KaK UCCIIEIOBATEIBCKII HHCTPYMEHT MTO3HAHUS,

e TIPOBOJIUTH MO CAMOCTOATEIBHO COCTABICHHOMY IJIaHy OMBIT, HECTIOKHbBIN
(bu3HYEeCKUi HIKCIIEPUMEHT, HEOOJIBIIIOE HCCIIeIOBaHNUE (PU3NUECKOTO SBJICHHUS,

e OILIEHMWBATh HA MPUMEHUMOCTD U JOCTOBEPHOCTh MH(OPMAIIHIO, TOTYICHHYIO B XOJI€
MCCJICIOBAHMS WIIH SKCIIEPUMEHTA,

e CaMOCTOATEIHHO (HOPMYIHPOBATH OOOOIICHHS U BBIBOJIBI 110 pe3yIbTaTaM
IIPOBEJICHHOTO HAOJIO/IEHNS, OTIbITA, UCCIIEIOBAHMUS,;

e TPOTHO3UPOBATH BO3MOXKHOE JalibHEHIIIee pa3BUTHE (PU3NUECKUX MPOIIECCOB, &
TaK>K€ BBIJIBUTATh MPEATIONOKEHHS 00 UX Pa3BUTUHU B HOBBIX YCJIIOBHSIX U
KOHTEKCTaXx.

Paborta c unopmanmeii:

e TPUMEHSATH PA3IMYHBIE METO/IbI, HUHCTPYMEHTHI U 3aIIPOCHI IIPH MMOMCKE U 0TOOpE
UHGOPMALIUU WK TAaHHBIX C YYETOM IpeIOKeHHON yueOHoM (hru3ndeckoi 3a1a4u;

e AHANM3HMPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH NH(OPMALIHIO
pa3IMYHBIX BUIOB U (GOPM MPEICTABICHUS;

e CAMOCTOATEIBHO BHIOMpATH ONTUMAIbHYIO (POpMY Ipe/icTaBIeHUs HHDOPMALIUU U
WTIOCTPUPOBATH PEIIAEMBbIE 3a7ja4ul HECIIOKHBIMU CXEMaMH, AMarpaMMaMHy, HHOU
rpaduKol U UX KOMOMHAITUSIMH.

KoMMyHHKaTHBHBIE YyHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUA:



B X071€ 00CYXJIeHHs YIeOHOTr0o MaTepuaia, pe3yibTaToB JabopaTOPHBIX PadoT U
IIPOEKTOB 33J1aBaTh BOIPOCHI IO CYIIECTBY 00CYX/1aeMOI TEeMbI M BHICKAa3bIBAaTh
UJICH, HAIICJICHHBIC HA PEIlICHUE 3a/1a4U U MOJIep)KaHue OJIaroKenaTeTbHOCTH
oO01eHus;

COTIOCTABJIATh CBOU CYXJICHHUS C CYKICHHUSIMH JIPYTUX YYaCTHUKOB JHAJIOTA,
OOHapYXUBaTh Pa3INIKe U CXOJCTBO MO3UITUH;

BBIP2XKaTh CBOIO TOYKY 3pEHUS B YCTHBIX U MMCHhMEHHBIX TEKCTaX;

yOJIMYHO MPEACTABIIATh PE3YJIbTaThl BBIMOIHECHHOTO (DU3HUYECKOTO OIBITa
(PKcnepuMeHTa, CCIIeIOBaHNUs, IIPOCKTA);

MMOHMMATh U UCIOJI30BaTh IPEUMYILECTBA KOMaHIHOW ¥ WHINBHIYyaIbHOM pabOThI
IIPY PELICHUU KOHKPETHOH (PU3HUECKOi POOIeMBI,

MPUHUMATD LM COBMECTHOM JEATSIILHOCTH, OPTaHU30BBIBATh JICHCTBHS I10 €€
JOCTHIKEHUIO: PACTIPEACIISATh PO, 00CYKIaTh MPOIECCHl H PE3YIIbTATHI
COBMECTHOM paboThl, 0000IIaTh MHEHUS HECKOJILKUX JIFOJICH;

BBITIOJTHSATEH CBOKO YaCTh Pa0OTHI, JOCTUTAs KAYECTBEHHOTO Pe3yiIbTaTa Mo CBOEMY
HAIPABJICHUIO U KOOPJMHUPYS CBOU JCUCTBUS C APYTUMH WICHAMH KOMaH/IbI;
OIICHUBATh KAYECTBO CBOETO BKJIA/Ia B OOIIUH MPOIYKT IO KPUTEPHSIM,
CaMOCTOSITENILHO C(HOPMYITUPOBAHHBIM YUACTHHUKAMU B3aUMO/ICHCTBHUSI.

PerJIHTI/IBHbIe YHUBEpPCAJIbHBIC yqeﬁmﬂe JedcTBUA

Camoopranuzanusi:

BBISIBIIATH TIPOOJIEMBI B )KM3HEHHBIX M YUCOHBIX CHUTYalUsAX, TPEOYIOMINX IS
peieHus (U3NUECKUX 3HAHUM,

OPHEHTHPOBATHCS B PA3IMYHBIX [TOJIX0IaX PUHSTHUS PEIICHUH (MHIUBHIyaIbHOE,
NPUHSITHE PEHICHUS B TPYIIIE, IPUHITHE PEIICHUIN TPYIION);

CaMOCTOSITENILHO COCTABJISITh aJITOPUTM pellieHus: (PU3NUECcKOl 3aauu WK IUIaHa
UCCIIEIOBaHMS C YYETOM MMEIOIIUXCSI pECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHpOBAaTh NpesiaraeéMble BapUaHThl PEIICHUH;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬂMOKOHTpOJ’[b, IMOLMOHAJIbHBIA HHTEJJIEKT .

JaBaTh aJIEKBaTHYIO OLIEHKY CUTYallUH U IpeJiaraTh MiaH ee U3MEHEHMUS,
OOBSICHATH IPUYHHBI JTOCTIKCHUSI (HEIOCTIIKCHUSI) PE3YJIbTATOB JISSITEIbHOCTH,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BHOCHTb KOPPEKTHBBI B ICITEILHOCTH (B TOM YKCIIE B XOJ1 BHITTOIHEHHS
(HU3MUECKOTO UCCIIEIOBAHMUS HJIH IPOCKTA) HA OCHOBE HOBBIX OOCTOSTEILCTB,
U3MEHMBILIUXCS CUTYallUi, YCTAHOBJIEHHBIX OMIMOOK, BO3HUKIINX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIN U YCIOBUSM;

CTaBUTH ce0sl Ha MECTO JIPYroro 4ejaoBeKa B X0/1€ CIopa WM JUCKYCCHU Ha
HAy4YHYIO TEMY, IOHUMaTh MOTUBbI, HAMEPEHHUSI U JIOTHKY JIPYTroro;

MPU3HABATH CBOE MPABO HA OMIMOKY MPH pelIeHNH (HU3NIECKUX 3a/1a4 UM B
YTBEPKACHUSIX HA HAYYHbIE TEMbI M TaKOE K€ MPaBo JIPYyroro.

IIpeanMeTHBIE pe3yabTAThI

7-i RJIace



K koHIly 00ydeHus B 7-M KJiacce IpeMETHBIEC Pe3yIbTaThl Ha 6a30BOM YPOBHE JIOJIKHBI
OTpaxkaTh c(HOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

HCIIOJIb30BATh MOHATHS . PU3NUECKHE U XUMHUUCCKHE SIBJICHUS, HAOIIOICHHE,
OKCIIEPUMEHT, MOJIEJb, TUIIOTE3a, SAMHUIIBI (PU3NICCKUX BEITUYHH, aTOM,
MOJICKYJIa, arperaTHbIe COCTOSHUS BemecTBa (TBepaoe, KHUIKOE, ra3000pasHoe),
MEXaHUYECKOe JBIKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE, MPSMOJHHEHHOE),
TPaeKTOpHs, paBHOJACHCTBYOMAs cria, aepopmanus (yrpyras, miacTu4eckas),
HEBECOMOCTH, COOOIIAIOIINECS COCY/Ib;
pasnuyath sBiacHus (auddysus, TEIIOBOE IBUKCHHIE YaCTHII BEIIECTBA,
PaBHOMEPHOE JIBUKEHHE, HEPABHOMEPHOE JBHKEHUE, MHEPLIMS, B3aUMOJCHCTBUE
TeJI, PABHOBECUE TBEPJIbIX TEJ C 3aKPEIJICHHON OChIO BpallleHus], epeaada
JABJICHUS TBEPABIMU TEJIAMH, )KUIKOCTSIMH M Ta3aMu, aTMOCEPHOE JIaBIICHUE,
IUTaBaHUE TEJI, IPEBPALCHUS MEXaHUIECKOM SHEPIHH) 10 OIMTMCAHHIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOLIUX JaHHOE
(bu3HYeCcKOe SIBICHUE,
pacro3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3UUYECKHUX SBJICHUM B OKPYKAIOIIEM
MHpPE, B TOM 4ucie GU3NUCCKUE SABJICHUS B PUPOJIC: IPUMEPHI IBHIKCHHS C
Pa3IMYHBIMU CKOPOCTSMHU B )KUBOM U HEXKMBOU MPUPOJIE, JEHCTBUE CUIIbI TPEHUS B
MIPHUPOJIC U TEXHUKE, BIUSHUEC aTMOCPEPHOTO JaBIICHUS HA )KUBOW OPTaHU3M,
IUIaBaHKE PBIO, phIUAry B TEJI€ YEIOBEKa, IIPHU 3TOM MEPEBOIUTH MIPAKTHUECKYIO
3aja4y B yUeOHYIO, BBIACIATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (QU3NICCKUX
SIBJICHUU,
OMHCHIBATh U3YYCHHBIC CBOMCTBA Te U (PM3UUECKUE SBIICHUS, UCIIONb3YS
busrueckre BeaHUUHbI (Macca, 00beM, IIOTHOCTh BEIIECTBA, BPEMS, ITyTh,
CKOpOCTb, CPEIIHSISI CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSHKECTH, BEC TEJIA, CHIIA
TPEHUs, JaBjieHue (TBEPIOro TEa, JKUAKOCTH, r'a3a), BRITAIKMBAIOIIAs CHJIa,
MexaHu4ecKas padoTa, MOIIHOCTb, IJIEYO CUITbI, MOMEHT CHJIbI, KO3 PUIueHT
M0JIE3HOTO JACHCTBUS MEXaHU3MOB, KHHETHUYECKAs U MMOTEHIIMATbHAS SHEPTHS), TPH
OTMCAHUU MTPaBUIILHO TPAKTOBATh (PU3MUECKUIN CMBICI UCIIOJIH3YEMBIX BEJIMYUH, UX
0003HaYeHHSI U SMHUIIB (PU3NYECKUX BETUYMH, HAXOAUTh (POPMYITHI,
CBSI3BIBAIOIIME JAHHYIO (DU3UYECKYIO BETUUUHY C IPYTUMU BETMYUHAMU, CTPOUTD
rpaduKu H3y4YeHHBIX 3aBUCUMOCTEH (PU3NYECKHUX BEIUYUH,
XapaKTEepU30BaTh CBOWCTBA Tel, GU3MUECKHUE SBJICHUS U MPOIIECCHI, UCTIONIB3Ys
npaBuiia CI0KEHHsI CHIT (BJIOJIb OJTHOM MpsiMoii), 3akoH ['yka, 3akon [Tackass,
3aKOH ApXHuMe/a, IPaBUiIO paBHOBeCHs pbiuara (010Ka), «30J10TOE MTPABHUIION»
MEXaHUKH, 3aKOH COXPAHECHHSI MEXaHUYECKOM dHEPIrUH, IIPU 3TOM JaBaTh
CJIIOBECHYIO ()OPMYITUPOBKY 3aKOHA U 3aMHCHIBATh €T0 MAaTEMATHUYECKOE
BBIPAXKEHHUE;
OOBACHTH (PM3UYECKHUE SIBJICHUS, TTPOIIECCH U CBOMCTBA TEJI, B TOM YHUCJIE U B
KOHTEKCTE CUTYyal[Mi MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBIISITH
MPUYHUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH 00BsICHEHUE U3 1—2 JTOTMYeCKHX II1aroB ¢
omopoii Ha 1-2 W3yYEeHHBIX CBONCTBA PUBNYECKUX SIBICHUHN, GPU3NIECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;
pemiath pacueTHbIe 3a1aun B 1-2 1elicTBUS, UCTIONB3YS 3aKOHBI U (DOPMYIIHI,
CBSI3bIBaIONIME (PM3NUECKHUE BEIMUMHBI. HA OCHOBE aHAJIM3a YCIOBUS 3a/1au
3aMMChIBAaTh KPATKOE YCIOBUE, MOACTABIATh (PU3MUYECKUE BETUUUHBI B (DOPMYITBI 1
MIPOBOJIUTH PACUYEThl, HAXOUTh CIIPABOYHBIC JAHHBIC, HEOOXOIUMBIE JIJIsI PEIICHUS
3a/1a4, OI[CHUBATh PEATUCTUYHOCTD MOyYeHHOW (PU3NUEeCKON BETMYHHEI,



pacro3HaBaTh MpoOJIEeMbl, KOTOPbIE MOXKHO PEIIUTh IPU TOMOIIHN (PU3HUECKUX
METOJI0B, B OIIMCAHUH MCCIIENOBAHUS BBIIEIAT IPOBEPSIEMOE IPEIION0KEHNE
(rumore3y), pa3uyuaTh U HHTEPIPETUPOBATH TIOIYUYSHHBINH PE3yIbTaT, HAXOIUTh
OLIMOKH B XOJI€ OIBITA, /1€1aTh BBIBOABI [10 €0 PE3YJIbTaTaM;

MIPOBOJIUTH OMBITHI IO HAOTIOAEHUIO (PU3UUECKUX SBICHUN WIN (PU3UIECKUX
CBOWCTB TeJ: (OPMYJIMPOBATh MPOBEPSEMBIE NIPEAIION0KEHH, COOUPATh
YCTAHOBKY U3 IPEJIOKEHHOTO 000PYAOBaHUS, 3alIMCHIBATH XO/1 OTbITA U
(GopMynHUpOBaTh BBIBO/BI,

BBITOJIHATH TMPSMBbIE U3MEPEHHSI PACCTOSIHUS, BPEMEHH, MacChl TeJa, 00beMa, CHIIbI
U TEMIIEPATypbl C UCIOIb30BAHUEM aHAJIOTOBBIX U LU(POBBIX NPHUOOPOB,
3aMMChIBaTh TIOKa3aHUs MPUOOPOB C YUETOM 3a/IaHHOM a0COIIOTHOM MOTPEITHOCTH
HM3MEPEHHUI;

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJJHON (PM3NUECKOI BETMYMHBI OT APYTOH C
VICIIOJIb30BaHUEM MPSIMBIX U3MEPEHHH (3aBUCUMOCTH ITyTH PABHOMEPHO
JBUKYLIETOCS TeJla OT BPEMEHU JIBUYKEHUS TeJla, CUJIbl TPEHUSI CKOJIBbKEHUSI OT
Beca TeJla, KauecTBa 00pabOTKU MOBEPXHOCTEH Tell M HE3aBUCUMOCTH CUJIbI TPEHHUS
OT IJIOLIA/IM COIPUKOCHOBEHMSI TE€JI, CUJIbl YIIPYTOCTU OT YAJMHEHUS NPYKUHBI,
BBITAJIKUBAIOILEH CUIIbI OT 00beMa MOrPYKEHHOHN YacTH TeJla U OT IJIOTHOCTH
KUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTHU TEJa, OT INIyOHHBI, Ha KOTOPYIO
HOTPY’KEHO TeJIO, YCIOBHH IJIaBaHUs TEJ, YCIOBHI pAaBHOBECHS pblyara 1 OJIOKOB),
y4acTBOBAaTh B INITAHUPOBAHUHU YI€OHOTO MCCIIEIOBAaHNSA, COOMPATh YCTAHOBKY U
BBINOJIHATH U3MEPEHMS], CIIeAYs IPEAJIOKEHHOMY IUIaHy, GUKCUPOBATh PE3YJIbTAThI
MOJTYYCHHOM 3aBHCUMOCTH (PM3UYECKUX BEJIMYMH B BUJE MPEIIOKESHHBIX TaOIUI 1
rpauKoOB, JeJIaTh BBIBOJIBI 10 PE3yIbTaTaM UCCIIEOBAHNUS,

MPOBOANTH KOCBCHHBIC M3MEPEHUs (PU3NUECKUX BETUUUH (INIOTHOCTH BEIECTBA
KUAKOCTH U TBEPIOTO Teja, CUjla TPEHUS CKOJIBKCHMSI, JaBJICHUE BO3lyXa,
BBITAJIKUBAIOIIAsA CUJla, JEHCTBYIONIAs Ha MOTPYKEHHOE B JKUJKOCTH TEJIO,
KOA(QHUIHEHT MOJIE3HOT0 ACHCTBUSI MPOCTHIX MEXaHU3MOB), CIEIYS
NPEJI0KEHHOW HHCTPYKIMU: TIPY BBIIOJTHEHUH U3MEPEHUI coOMpaTh
DKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIUMCIIATH 3HAUEHUE UCKOMOM BEJIWYNHBI,

co0JIroAaTh MpaBuiia TEXHUKU 0€30I1aCHOCTH IpU padoTe ¢ 1abopaTOPHBIM
o0opyoBaHuEM,

YKa3bIBaTh IPUHIIUIIBI IEHCTBUS TPUOOPOB M TEXHUUECKUX YCTPOUCTB: BECHI,
TEPMOMETp, AMHAMOMETP, COOOLIAIONIUECS COCY/AbI, OapOMETp, pbluar, MNOIBHUKHBIH
Y HETOJBMKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;

XapaKTepu30BaTh MPUHLUIIBI AEHCTBHS U3YYEHHBIX TPHOOPOB U TEXHUUECKUX
YCTPOMCTB € OMOPOM Ha MX OnKcaHus (B TOM YKCIIE: MOIIIUITHUKH, YCTPOHCTBO
BOJIOIIPOBO/A, THIPaBIMUECKUN IIPECC, MAHOMETP, BBICOTOMED, IOPIIHEBOM HACOC,
apeoMeTp), UCIOJb3Ys 3HAHUS O CBOMCTBAX (DM3MUYCCKUX SIBICHUN M HEOOXOAUMBIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOIUTH TIPUMEPHI (HAXOUTh HH(OPMAIIUIO O IPUMEpPaX) MPAKTUIECKOTO
UCTOJIb30BaHUS (PU3NUECKUX 3HAHUH B MOBCETHEBHON KU3HHU 151 0OeCTIeUeHUs
0€30MacHOCTH NP OOPAILEHUH C TPHUOOPAMU U TEXHUYECKUMH YCTPOHCTBAMH,
COXpPaHEHHMs 3I0POBbsI U COOJIIOJICHUS HOPM SKOJIOTUYECKOTO MIOBEICHUS B
OKpYKarolleu cpee;

OCYILECTBIATH OTOOP UCTOYHUKOB MH(POPMALIMU B UHTEPHETE B COOTBETCTBUH C
3aJJaHHBIM [TOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOLIUXCS 3HAHUH U ITyTeM
CpaBHEHHS pa3IMYHBIX HCTOYHUKOB BBIJIENIATH HH(POPMAIIUIO, KOTOpAs SIBIISETCS
MIPOTUBOPEYNBOI MITH MOXET OBITh HETOCTOBEPHOM;



e HCMOJB30BATh MPHU BHITIOTHEHUH YUCOHBIX 3aJaHUI HAyYHO-TIOMYIISIPHYIO
auTepaTypy (pu3nveckoro couepikaHus, CIpaBOYHbIE MaTepUaIIbl, PECYpPChl CETH
WuTepHer, BIaeTh MpUeMaMi KOHCIICKTHPOBAHUS TEKCTa, TPEOOpa30OBaHUS
uH(pOpMallMU U3 OJIHOM 3HAKOBOM CUCTEMBI B APYTYIO;

e CO37aBaTh COOCTBEHHBIC KPATKHE MUCHbMEHHBIEC U YCTHBIE COOOIICHHS HA OCHOBE 2—
3 UCTOYHUKOB MH(pOpMaLUU (PU3HUUECKOTO COAEPKAHUS, B TOM YHCIIE ITYOJIUYHO
JieNaTh KpaTKUe COOOIIEHUS O pe3ylbTaTax MPOEKTOB MM YIeOHBIX
UCCJIEIOBAHUM, ITPU 3TOM IPAMOTHO HCIIOJIb30BATh U3YUYEHHBIN MOHATUINHBIN
anmapar Kypca (U3HKH, COMPOBOXK/IATh BEICTYIUICHHUE MTPE3CHTAIMECH;

e TpU BBINOJHEHUH YY€OHBIX MPOEKTOB U UCCIIEIOBAHUI pacipeesiTh 00s13aHHOCTH
B I'PYIIE B COOTBETCTBUHU C MOCTaBICHHBIMU 33J]a4aMH, CJICIUTH 32 BHIIOTHEHUEM
IUIaHa JEHCTBHM, aJleKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ] B JIEATEIHHOCTh
TPYIIIbI, BRICTPAUBATh KOMMYHUKATHUBHOE B3aUMOJICHCTBUE, YUUTHIBAs MHECHUE
OKPYKAIOIIUX.

8-i1 ki1acce

K konIy o0y4enus B 8-M KJjiacce peMETHBIC pe3ylIbTaThl Ha 0a30BOM YPOBHE JTOJIKHBI
OTpakaTh C(HOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

e HCIOJB30BaTh MOHATHUA. Macca U pa3MepPbI MOJIEKYJI, TEIIOBOE JBUKEHUE aTOMOB U
MOJIEKYJI, arperaTHbIe COCTOSHUS BEIIECTBA, KPUCTATMUECKUE U aMOPQHBIE Tea,
HaCBILICHHBIN U HEHACBIIIEHHBIH 11ap, BIaXXHOCTh BO3yXa, TEMIIEPATYPA,
BHYTPEHHSSI SHEPTHs], TEIJIOBOM JIBUIATEIlb, SIIEMEHTAPHBIN MIEKTPUYECKUN 3apsil,
JJIIEKTPUYECKOE T10J1€, IPOBOJAHUKH U JUJIEKTPUKHU, TIOCTOSIHHBIN JIEKTPUYECKUM
TOK, MarHUTHOE I0JI€;

e pa3NuyaTh SABJICHUS (TEIUIOBOE PACUIMPEHHE U CXKATUE, TeIuIonepeaya, TerioBoe
paBHOBECHE, CMAYMBaHUE, KAITWJUISIPHBIC SIBJIICHUS], HCITAPEHNE, KOHICHC AU,
IUIaBJICHUE, KpUCTa/UTM3anus (OTBepIeBaHie), KUIEHHE, TeIUIonepeiada
(TemIONpPOBOHOCTh, KOHBEKIIUS, U3JTyUCHHE), JIICKTPU3AIHs TeJl, B3aUMOICHCTBHE
3aps10B, JCUCTBUA DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBbIKaHUE, B3aUMOICHCTBUE
MarHuTOB, IEUCTBUE MAarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM, JJIEKTPOMArHUTHAs
WHJYKIIMS) [0 OMHMCAHUIO UX XapaKTePHBIX CBOICTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOMIMX JaHHOE (GU3NYECKOE SIBJICHUE,

e pacro3HaBaTh NMPOSBICHUE U3YYEHHBIX (PU3NUECKUX SIBICHUI B OKPY>KaIOIIEM
MUpE, B TOM 4yHciie (PU3HUECKUe SBJICHUS B IPUPOJIE. TOBEPXHOCTHOE HATSHKEHUE U
KallWJUISIPHBIE SIBJIEHUS B IIPUPOJIE, KPUCTAJUIBI B IPpUpPOAE, n3itydyeHue ColHua,
3aMep3aHue BOJ0EMOB, MOpCKHe OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, HHesl, CHEera,
AIIEKTPUUYECKHE ABJICHUS B aTMOC(epe, FIMEKTPUUECTBO )KUBBIX OPIaHU3MOB,
MarHuTHOE 1oJje 3eMi, Apei¢ NoI0CoB, poJib MATHUTHOTO MO JJIs )KU3HU Ha
3emJie, MOJSIPHOE CUSIHUE, IIPU 3TOM IIEPEBOIUTH IIPAKTUUECKYIO 3a7a4y B
y4eOHYI0, BBIICIATh CYIIECTBEHHbBIC CBOMCTBA (MPHU3HAKN) (DU3NYECKUX SBICHHIA;

e ONKCHIBATh U3YYEHHBIC CBOMCTBA TeN U (PU3UUECKUE SIBICHUS, UCTIOIb3YS
bu3rueckre BeTMUUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHsl, KOJIMYECTBO TEILIOTHI,
yZAEJIbHAs TEIUNIOEMKOCTD BEILECTBA, YAE/IbHAs TEIUIOTA IIJIaBICHUS, yIeIbHas
TEIUI0Ta NapooOpa3oBaHus, yeiabHas TeMI0Ta CrOpaHusl TOIUIMBA, KOA(PUIIUEHT
IIOJIE3HOTO ACHCTBUS TEIJIOBOW MAILIMHBI, OTHOCUTENbHAS BIAXKHOCTh BO3/yXa,
3JIEKTPUUYECKUHN 3apsi]l, CUjla TOKA, dJIEKTPUUYECKOE HAIPSHKEHUE, CONTPOTUBIICHUE
NPOBOJIHUKA, Y/IeIbHOE COMPOTUBIICHNE BEILIECTBA, pab0Ta U MOIIHOCTh
JIEKTPUIECKOTO TOKA), TIPH ONMCAHUH MPABUIBHO TPAKTOBATh (DU3NUECKUI CMBICIT



UCTIOJIb3YEMBIX BEJTMUMH, 0003HAYCHUS U €MHUIIBI (PU3HUECKUX BETHYUH,
HaXOJAUTh (POPMYJIbI, CBA3BIBAIOILNE JAHHYIO (U3NYECKYIO BEJIMYMHY C APYTUMHU
BEJIMYMHAMU, CTPOUTH IPaUKH U3YUYECHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEIUYHH;

e XapakTepHU30BaTh CBOMCTBA TeJl, PU3UUECKUE SIBIECHUS U IIPOLECCHI, UCTIONb3Ys
OCHOBHBIE TTOJIOKEHUS MOJICKYJIIPHO-KUHETUYECKON TEOPUHU CTPOSHHSI BELIECTBA,
HPHUHIKIT CYTIEPIIO3UIIMH 10JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHCHHS
3apsja, 3akoH OMa JuIst ydacTka 1end, 3akon Jxoyns—JIeHna, 3akoH coxpaneHus
SHEPI'uH, P 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aIIUCHIBATh €r0
MaTeMaTHYECKOE BhIPAKECHUE,

e 0O0BACHATH (PU3MUECKHE MTPOLIECCH] U CBOWCTBA TE€J, B TOM YHCIIE U B KOHTEKCTE
CUTYallUii IPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BhIABIATH IPUUNHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTh 00BsCHEHHE U3 1-2 JIOrMYecKUX 1IaroB ¢ OMopoi Ha
1-2 u3y4eHHbIX CBOWCTBA (PU3MUECKUX SBICHUN, PU3MUECKUX 3aKOHOB MU
3aKOHOMEPHOCTEH;

e pemaTh pacyeTHHIE 3a/1a41 B 2—3 ACWCTBUS, UCIOIB3Ys 3aKOHBI U ()OPMYIIBI,
CBsI3bIBaIOIME (PU3UUECKUE BEIMYUHBI: HA OCHOBE aHaJIN3a YCIOBUS 3a/1a4H
3aMMCBIBATh KPATKOE YCIOBHE, BBISBIATH HEAOCTATOK JAAHHBIX JUIS PEIICHUS
3ajlauy, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE /TSl €€ PELICHus,
IPOBOJUTH PacyeThl U CPABHUBATH MOyY€HHOE 3HaUeHUE (PU3MUECKON BEITMIHHBI
C U3BECTHBIMHU JAHHBIMU,;

e pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTH MPU TTOMOIIH (PU3HYECKIX
METO/I0B, MCIIOJIb3Ysl OIIMCAHUE HCCIIEI0BAHNUS, BBIIEIAThH IPOBEPSEMOE
NPEIOI0KEHNE, OIICHUBATh MPABIIILHOCTH TOPSIJIKA TIPOBEICHHS HCCIICIOBAHUS,
JIeN1aTh BBIBOJIBI;

e TIPOBOJUTH OIBITHI IO HAOTIOACHUIO (PU3NIECKUX SBICHUH WM (HU3NIECKUX
CBOICTB Tel (KamuwUISIpHBIC SIBICHUS, 3aBUCUMOCTb JIaBJICHHS BO3yXa OT €ro
o0beMa, TeMIepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS U HATPEBAHUS IIPH
U3JIy4eHHH OT [[BETa U3JTydaromiei (MOorolarmieil) HOBepXHOCTH, CKOPOCTh
UCTIAPEHHS BOJIBI OT TEMIIEPATYPhl )KUJAKOCTH U TUIOIIA/IN €€ TTOBEPXHOCTH,
AIIEKTPU3ALUS TeJl U B3aUMOICHCTBHE MIEKTPHUECKUX 3apsi/i0B, B3aUMOIEHCTBHE
MIOCTOSTHHBIX MarHUTOB, BU3YaJIN3allMsl MAarHUTHBIX TIOJIEH TOCTOSTHHBIX MarHUTOB,
JIeMCTBUSL MArHUTHOTO T10JIs1 Ha MTPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHmTa,
CBOMCTBA 3JICKTPOBHUIATEIIS TIOCTOSIHHOTO TOKa): (hOpMYJIMPOBATh MPOBEPSIEMbIC
IPENOI0XKEHUs, COOUpaTh YCTAaHOBKY U3 MPEITI0KEHHOT0 000py10BaHuU,
OTIHCHIBATH XOJI OTIBITa U POPMYIIMPOBATH BHIBOJIBI;

* BBIOJHATH NPSIMbIE H3MEPEHUS TEMIIEPATYPhl, OTHOCUTEIHHON BIaXXHOCTH
BO3/yXa, CHJIBI TOKA, HAIIPSDKEHUS C UCTIOIh30BAHNEM aHAIOTOBBIX MIPHOOPOB H
JATYUKOB (PU3MUECKUX BEJIWYHMH, CPAaBHUBATh PE3YyJIbTAThl U3MEPEHUH C yUeTOM
3a/1aHHOM a0COJIIOTHOH MOTPENIHOCTH;

e TIPOBOJUTH HCCJEIOBAHNE 3aBUCMOCTH OJIHOM (pU3MYEeCKON BEIMYMHBI OT APYToi ¢
UCIIOJIb30BAHUEM TIPSMbBIX U3MEPCHUH (3aBUCHMOCTh COTIPOTHBIICHHUS TIPOBOTHHKA
OT €ro JUIMHBI, TUIOIIAAN MOMEPEYHOTr0 CEYEHUS U YACITBbHOI'O COMPOTHBIICHUS
BEIIECTBA MPOBOJHNKA, CHIIBI TOKA, WAYIIETO Yepe3 MPOBOJIHUK, OT HANIPSDKEHHS Ha
IPOBOJIHUKE, UCCIIEAOBAHUE MTOCIEI0BATEIBHOTO U NMAaPAUIEIBHOTO COeIMHEHUN
MPOBO/IHUKOB): TIAHUPOBATH MCCIIECAOBAHUE, COOMPATh YCTAHOBKY H BBIMOJHSATD
U3MEpEeHus, celys MpeIoKeHHOMY IIJIaHy, ((UKCUPOBATh pe3yIbTaThl
MIOJTYYCHHOM 3aBHCHMOCTH B BHJIE TaOJHUIl ¥ TPaUKOB, IENIaTh BHIBOJIBI 1O
pe3yJbTaTaM UCCIE0BaHuS,

e MPOBOJMTH KOCBEHHBIC H3MEPEHUs (pru3nvyecKknx BequunH (yaeabHas TEIIOEMKOCTh
BEIIIECTBA, CONPOTUBIICHUE MMPOBOAHNKA, paOOTa U MOLTHOCTH 3JEKTPHUUECKOTO



TOKA): IJTAHUPOBATh H3MEPEHUs], COOMPATh IKCIIEPUMEHTAIILHYIO YCTaHOBKY,
clieyst MPeAJIOKESHHONW HHCTPYKIIUH, U BBIYUCIIATH 3HAYCHUE BEITUYHHBI,

e cOOIONATH MpaBUIIa TEXHUKU 0€30IacHOCTH IpH paboTe ¢ 1abopaToOpHBIM
00opyI0oBaHUEM;

e XapaKTEPHU30BATh MPHHILHUIIBI JCHCTBUS H3yYCHHBIX TPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOi Ha UX ONKCaHUs (B TOM YHCIIE: CUCTEMa OTOILICHUS JOMOB,
TUTPOMETP, MapoBasi TypOMHA, aMIIEPMETP, BOJIbTMETP, CUETUHK DIICKTPUIECKON
SHEPTHUH, IIEKTPOOCBETHTENbHBIC IPHOOPHI, HArpeBaTeIbHbIE IICKTPOIIPUOOPHI
(mpuMepsl), HICKTPUUECKHIE TIPETOXPAHUTEIHN, IEKTPOMATHUT, AJIEKTPOIBUTATEIb
IIOCTOSIHHOT'O TOKA), MCIIOJIb3Ys 3HAaHHS O CBOMCTBAX (DU3MUYECCKUX SIBICHUI U
Heo0XoauMbIe (PU3NUECKHE 3aKOHOMEPHOCTH,

e PAacHO3HABaTh MPOCTHIC TEXHUYECKHE YCTPOUCTBA U H3MEPHUTEIILHBIC TPUOOPHI IO
CXeMaM M CXeMaTUYHbIM PUCYHKaM (KUAKOCTHBINM TEPMOMET], TEPMOC,
IICUXPOMETP, TUTPOMETP, IBUTATEIh BHYTPEHHETO CrOPaHus, SIEKTPOCKOII,
peocTaT), COCTABJIATh CXEMBbI DIICKTPUUSCKHX IICTICH C MTOCIeI0BATSIbHBIM U
napauIeIbHBIM COeTUHEHUEM DJIEMEHTOB, pa3jinyasi yCIIOBHbIE 0003HAUYCHHSI
AJIEMEHTOB JIEKTPUYECKUX LIETIEH;

e IIPHBOJAUTH IPUMeEPHI (HAXOAUTH UHOOPMALIHIO O IPUMEPax) MPAKTUUECKOTO
UCTIOJIb30BaHUS (PM3NUECKUX 3HAHUH B MIOBCETHEBHOW KU3HU 1151 00ECTICUCHUS
0€301macHOCTH IPU 0OpaIeHnH ¢ NPUOOpaMK ¥ TEXHUUECKUMHU YCTPOHCTBAMH,
COXPaHEHHS 3I0POBbsI U COOJIIOJICHUS HOPM SKOJIOTUIECKOTO TTOBEICHUS B
OKpYyXarolieu cpene;

e OCYHIECTBJIATH MOUCK HHPOPMANU (PUZUIECKOTO COEPKaHMsI B UHTEPHETE, HA
OCHOBE MMEIOIIMXCSl 3HAHUH U TIyTeM CPaBHEHUSI JOMOJIHUTEIBHBIX HCTOYHUKOB
BBIJICJIATH MHPOPMALIUIO, KOTOPAs SIBIISIETCS IPOTUBOPEUMBOM MM MOXKET OBITh
HEJIOCTOBEPHOM;

e HCIIOJB30BATh MPU BHINMOJIHEHUH YUEOHBIX 33JaHUH HAYYHO-TIOMYJISIPHYIO
JAUTEpaTypy (HU3MUECKOr0 COJepKaHUs, CIPABOYHBIE MaTepUalIbl, PECYPChI CETH
WHTepHeT, BIageTh NprueMaMH KOHCTIEKTHPOBAHUS TEKCTa, MPE0Opa30BaHUS
UH(pOPMAalLIUU U3 OJHOM 3HAKOBOI CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U KPAaTKUE YCTHBIE COOOIIEHNUs, 000011as
UH(POPMALIHIO U3 HECKOJIBKUX UCTOUHUKOB (PM3UUECKOTO COJIEPKaHMs, B TOM YHCIIEe
MyOJIMYHO TPEICTABIISATH PE3YNIbTAThl IIPOSKTHOM MITH UCCIIE0BATEIBCKON
JeSITeIbHOCTH, IPU 3TOM IPaMOTHO UCIOJIb30BATh U3yUEHHBIN MOHATUHHBIN
ammapar Kypca GU3uKH, COIPOBOX/IATh BHICTYIUICHUE TTPE3ESHTALINEH;

e IIPH BHINIOJIHEHUH YUEOHBIX IPOEKTOB U MCCIEIOBAHUN (PU3UUECKUX MTPOLIECCOB
pacripenensTb 0053aHHOCTH B TPYIINIE B COOTBETCTBUH C TIOCTaBICHHBIMU
3aJauaMu, CI€UTh 3a BBIMOJIHEHHEM IUIaHa IeHCTBUM U KOPPEKTUPOBAThH €ro,
aJICKBaTHO OIICHWBATh COOCTBEHHBIN BKJIA]] B IEATEILHOCTh TPYIIIIBI, BRICTPABATh
KOMMYHHKaTHUBHOE B3aUMOJEHUCTBUE, MIPOSABISIsl TOTOBHOCTh pa3peliaTh
KOH()JIMKTHI.

9-i1 ki1ace

K koHiy o0y4yenus B 9-m Ki1acce mpeMEeTHbBIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTH Y OOYJAFOIITUXCS YMEHHI:

e WCIIOJIb30BATh MOHATHSA: CHCTEMAa OTCUETa, MaTepraIbHasl TOUYKA, TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHHUUECKOTO IBWKEHUS, nedopmanus (ynpyras,
IUTACTHYECKAs ), TPEHHUE, IIECHTPOCTPEMHUTEILHOE YCKOPEHUE, HEBECOMOCTh U



Heperpy3KH, HEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEJIO, LIEHTP TSHKECTH TBEPAOTO
Tela, pAaBHOBECHE, MCXaHUYECKHE KOJICOaHHs M BOJIHBI, 3BYK, HH(Pa3BYK U
yABTPa3BYK, 3JICKTPOMArHUTHBIC BOJIHBI, IIIKAJIA 3JICKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U TATbHO30PKOCTb, CIIEKTPBI HCITYCKAHHS U MOTJIOIICHNUS, allb(a-,
OeTa- ¥ raMMa-U3JIy4CHHsI, U30TOIIBI, sIIEpHasi SHEPIeTHKA,

e pa3nuyaTh SABJICHUS (PABHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEHHOE IBHKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE IBUKEHKE, CBOOOIHOE MTaJICHUE Tel,
PaBHOMEPHOE JIBH)KCHHUE [0 OKPY)KHOCTH, B3aUMOJICHCTBUE TEJl, PEaKTUBHOE
JIBIDKCHUE, KOJIEOATEIbHOE IBIKECHHE (3aTyXaIOIIHMe Y BEIHY)KICHHBIE KOJIEOaHus),
pE30HaHC, BOTHOBOE JIBIKCHHE, OTPAKCHHE 3BYKA, IPSIMOJIIMHEHHOE
pacnpocTpaHeHUE, OTPAKCHUE U TIPEIIOMIICHUE CBETA, IOJIHOE BHYTPCHHEE
OTpPa)KCHUE CBETA, PA3JI0KEHUE OEJIOro CBETa B CIIEKTP M CIO0XKEHHE CHIEKTPATbHBIX
I[BETOB, AUCIICPCHS CBETA, ECTECTBEHHAS PaJHOAKTHBHOCTh, BOSHUKHOBCHUE
JIMHEWYaTOro CIEKTpPa U3TYYCHHs) 10 OIMCAHHIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, ICMOHCTPUPYIOIIUX JaHHOE (PU3NUIECKOE SBICHHE;

e pACMO3HABATh MPOSBICHUE U3YUCHHBIX (PU3UUCCKUX SBICHUN B OKPYKAIOIEM MUPE
(B TOM umcie GU3NUECKHE SBICHHS B IPUPOJIC: IPUIMBBI U OTIIUBBI, TBUIKCHHE
rianeT COTHEYHON CUCTEMBbI, PEaKTUBHOE JIBUYKCHHE JKHBBIX OPraHU3MOB,
BOCIPUSTHE 3BYKOB )KUBOTHBIMH, 3€MJICTPSICEHHUE, CEHCMUYECKUE BOJIHBI, IIYHAMH,
9X0, LIBETa TeJ, ONITUYECKUE SIBJICHHS B IPUPOJIE, OMOJIOTHUECKOE ACHCTBIE
BUJIUMOTO, YIbTPA(QHOIECTOBOIO M PSHTITEHOBCKOTO M3JIy4CHUH, €CTECTBCHHBIN
paanoaKTHBHBIN (POH, KOCMUUYECKUE JTY4H, PJANOAKTHBHOE H3IYUYCHUE TPUPOTHBIX
MHHEPAJIOB, JICUCTBHE PaAMOAKTUBHBIX U3IYUYCHUH HA OPraHU3M YEJIOBEKa), IpH
3TOM IEPEBOJUTH MPAKTHYECKYIO 3a/1a4y B YUeOHYIO, BBICISATH CYIICCTBEHHBIC
cBOMCTBA (MTpU3HAKK) (DU3UUCCKUX SIBICHUH;

e OIKCHIBATh U3YYCHHBIC CBOWCTBA TN M (DPU3MUYCCKUEC SBICHHUS, UCTIOIb3YSI
(u3ryeckre BeTMYUHBI (CPEIHSS 1 MTHOBEHHAsI CKOPOCTh TeJia pU
HEpaBHOMEPHOM JIBIDKCHUH, YCKOPEHHE, IepEeMEIeHHE, ITyTh, YTI0Basi CKOPOCTh,
CHJIa TPEHHUsI, CHJIa YIIPYTOCTH, CUJIA TSKECTH, YCKOPEHUE CBOOOTHOTO MaICHUS,
BEC TeJla, UMITYJIBC TeJa, UMITYJILC CHIIBI, MEXaHW4YecKasi paboTa ¥ MOIIHOCTH,
NOTCHIUATIbHASL DHEPTHS TeJa, TIOAHATOrO HaJl TOBEPXHOCTHIO 3eMIIH,
NOTEHIUAIIbHASL DHEPTHS CKATOH MPYKUHBI, KHHETUYECKasi SHEPTUs, MOJTHast
MEXaHUYECKasi SHEPIUsl, IEPUOJ] U YaCTOTa KOJIeOaHHH, [UTMHA BOJHBI, F[POMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MI0KA3aTelb IPEIOMIICHHS CPE/IbI), IPH
OIMCAHUH MTPABUIIBHO TPAKTOBATh (YU3UUECKHIA CMBICT MCIIOIb3YEMbIX BEJTHUUH,
0003HaYEHUSI U €IUHUIBI PU3MYECKUX BEITWYHH, HAXOIUTh (POPMYJIHI,
CBSI3BIBAIOIINE TAHHYIO0 (DU3UYCCKYIO BEUUUHY C APYTHMMHU BETMYMHAMHE, CTPOUTH
rpauKu U3y4eHHBIX 3aBUCHMOCTEH (PU3NYECKUX BEITHYMH;

e XapaKTepH30BaTh CBOMCTBA TeJ, PU3MUCCKHE SIBICHHS U MTPOIIECCHI, UCTIONB3YSI
3aKOH COXPAHEHUs SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHHUSI, TIPHHITHIT
CYIEPIO3UIMH CHJI, TPUHIIAI OTHOCUTENLHOCTH [ anmuiiesi, 3akoHbl Hpi0TOHa,
3aKOH COXPAHEHUS UMITYJIbCa, 3aKOHBI OTPAYKEHUS M IPEIIOMJICHHUS CBETA, 3aKOHBI
COXpaHEHHUsI 3apsIIOBOTO U MACCOBOTO YMCEJ MPH SACPHBIX PEAKIIUAX, IIPH ITOM
JIaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3aIIUCHIBATH €T0 MaTeMaTHIECKOe
BBIPAXKCHUE;

e OOBSICHATH (PU3NYECKUE MPOILIECCHl M CBOMCTBA TEJ, B TOM YHCIIE B KOHTEKCTE
CHUTYaIUi MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIIATH IPUIMHHO-
CIIE/ICTBEHHBIE CBSI3H, CTPOUTH OOBSCHEHUE U3 2—3 JIOTHUECKHX IIaroB ¢ OMIOPOi Ha
2—3 M3y4eHHBIX CBOMCTBA (PU3MUYECCKUX SBICHUM, PU3MYECKUX 3aKOHOB HIIH
3aKOHOMEPHOCTEM;



e pelIaTh pacyeTHBIC 3a/1a4M (OMUPAIOIINECS HA CUCTEMY U3 2—3 ypaBHEHHUIA),

UCIIOJb3Ys 3aKOHbI U (YOPMYJIbI, CBSI3bIBAIOLIME (PU3HMUECKUE BETMUNHBI: HA OCHOBE
aHaJM3a YCJIOBUS 3a/1a4M 3alMChIBATh KPATKOE YCIOBHE, BBIABISATH HEIOCTAIOIINE
WX N30BITOYHBIE JAaHHBIE, BEIOUPATh 3aKOHBI U (hOPMYJIbl, HEOOXOJUMBIE IS
pelIeHHs, TIPOBOIUTH PAcUYeThl U OLIEHUBATH PEATUCTUYHOCTH MOJIyYEHHOTO
3Ha4YeHus1 GU3NYECKOMN BEITMUUHBI;

pacro3HaBaTh MPoOJIEMbl, KOTOPHIE MOXHO PEIIUTh MPU TOMOIIH (PU3HYECKIX
METO/I0B, MCII0JIb3Ysl OIIMCAHUE MCCIIEI0BAHNUS, BBIIEIATh IPOBEPSEMOE
NPEOI0KEHNE, OIICHUBATh MPABHIILHOCTH MOPSIIKA POBEICHHS UCCIIEOBAHUS,
JieN1aTh BBIBOJIbI, HHTEPIIPETUPOBATh PE3yJIbTaThl HAOIIOICHUN U OIBITOB;

MIPOBOJIUTH ONBITHI IO HAOIOAEHUIO (PU3UUECKUX SIBICHUN WIN (PU3UIECKUX
CBOICTB Ten (M3y4eHHe BTOPOro 3akoHa HbI0TOHA, 3aKOHA COXpaHEHHUS SHEPTHH,
3aBHCUMOCTH MIeproJia KoieOaHui MPY>KUHHOTO MasTHUKA OT MaccChl rpysa
KECTKOCTH IIPY>KUHBI U HE3aBUCUMOCTb OT aMILTUTY/bI MaJIbIX KOJeOaHHH,
NPSMOJIMHEHHOE pacIpoCTpaHEHHE CBETa, Pa3IoKeHHe OEIoro CBETa B CIEKTP,
U3y4eHHEe CBOMCTB N300paKeHMsI B IUIOCKOM 3€pKajie U CBOICTB N300pakeHUs
npeaMeTa B coOMparoiei JuH3e, HaOM0eHUE CIUIONTHBIX U JIMHEHYaThIX
CIIEKTPOB M3IIy4CHHs): CAMOCTOSTEIBHO COOMPATh YCTAHOBKY M3 U30BITOYHOTO
Habopa 000pyAOBaHUS, OMMCHIBATH X0 OMBITAa U €0 PEe3yIbTaThl, (POPMYITHUPOBATH
BBIBOJIbI,

MIPOBOJIUTH MPH HEOOXOAUMOCTH CEPHIO MPSMBIX U3MEPEHUH, ONIPEIEIIsisi CpeIHee
3HAYCHUE U3MepseMoii BennuuHbl (PoKyCHOE paccTosiHUEe COOMPAIOIIEHT JTUH3BI),
000CHOBBIBATh BHIOOD crioco0a u3mMepeHust (M3MEpUTEIILHOTO Tprbopa);

IIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTEN (PM3UUECKUX BEIMYUH C UCIIOIb30BaHUEM
HPSMBIX U3MEPEHUH (3aBUCHMOCTH IyTH OT BPEMEHH ITPU PaBHOYCKOPEHHOM
JIBYDKEHUM 0€3 HauaJlbHOM CKOPOCTH, MEpHOAa KoJIeOaHnH MaTeMaTHYeCKOro
MasiTHUKA OT JUITMHBI HUTH, 3aBUCHMOCTH yTJIa OTPAKEHHS CBETA OT yrila MaJACHUs U
yriia IpeIOMIICHHs OT yriia MaJeHus): TIIAHUPOBATh HCCIIeIOBaHHE,
CaMOCTOSITENIFHO COOMPATh YCTAHOBKY, (PMKCUPOBATH PE3YIbTATHI ITOTyYSCHHON
3aBHCUMOCTH (PM3UYECKUX BEJIMUYUH B BUJE TaOIUI] U IpadMKOB, JeIaTh BHIBOIbI
10 pe3yJIbTaTaM HCCIEOBAHUS,

HPOBOUTH KOCBEHHBIC U3MEPEHHsST (PM3UUECKHUX BEIUUUH (CPEIHsS CKOPOCTh U
YCKOpEHHUE TeJa IMPH PaBHOYCKOPEHHOM JBM)KEHUH, YCKOPEHHE CBOOOHOTO
HaJIeHus], )KECTKOCTb NMPYKHUHbI, KOAPPHUIUEHT TPEHUS CKOJIBKEHUS, MEXaHUYecKast
paboTa U MOIIHOCTb, YaCTOTa U MIEPUOJT KOJIEOaHUI MaTEMaTHIECKOTO
HPYKUHHOTO MasiTHUKOB, ONTHYECKas cujla COOMparoliel JTMH3bI, paiiOaKTUBHBIH
(oH): TUIaHUPOBATh U3MEPEHHUS, COOMPATH IKCIICPUMEHTAIBHYIO YCTAHOBKY U
BBITOJIHATH U3MEPEHHUS], CIIeAYs NPEAIOKEHHON HHCTPYKIMH, BEIYUCIIATH 3HAUECHHUE
BEJIMYMHBI M aHAJIM3UPOBATH MOJIyYEHHBIE PE3YIBTATHI C YUETOM 3a/laHHON
HOTPEIIHOCTH U3MEPEHUI;
co0JII0AaTh MpaBuiia TEXHUKHU 0€30IaCHOCTH IpU padoTe ¢ 1abopaTOPHBIM
o0opyoBaHueEM,

pa3nuyaTh OCHOBHBIE MPU3HAKU H3YYCHHBIX (PM3UUECKUX MOJIEIICH: MaTepraIbHast
TOYKa, a0COJIIOTHO TBEPAOE TEJIO, TOUCUHBIH HCTOYHUK CBETA, Jy4, TOHKAs JIMH3A,
TUTaHETapHAast MOJIENTb aTOMA, HYKJIOHHAst MOJIENIb aTOMHOTO SI7Ipa,;
XapaKTepu30BaTh MPUHIUIBI ASHCTBHS U3YYEHHBIX PHOOPOB U TEXHUUECKUX
YCTPOWCTB € OMOPOM HA MX OnKcaHus (B TOM YKCIIE: CITUIOMETP, TaTIYHKH
MIOJIOKEHHUS, PACCTOSHUS U YCKOPEHUS, paKeTa, 3X0JI0T, OYKH, IEPUCKOTI,
¢oroarnmapar, ONTHYECKUE CBETOBOJIBI, CIEKTPOCKOII, JO3UMETP, Kamepa



BuiibcoHa), Cmonb3yst 3HaHHSL O CBOMCTBaX (PU3NUECKUX SBICHHUI U HEOOXOIUMBIC
(du3nyeckne 3aKOHOMEPHOCTH;

HCII0JIb30BaTh CXEMbI M CXEMATHUUHbIE PUCYHKH U3YUEHHBIX TEXHUUYECKUX
YCTPOMCTB, H3MEPUTENBHBIX IPUOOPOB M TEXHOJIOTUUYECKUX ITPOLECCOB PU
peleHn: yuyeOHO-TTPAKTUYECKUX 3a71ay, ONTHYECKHE CXEMBbI IS TOCTPOCHHS
n300pakeHHi B INIOCKOM 3epKaJie M cOOMparoLel J1H3e;

NPUBOJIUTH TIPUMEPHI (HAXOJUTh HH)OPMALIUIO O IPUMEPaX) MPAKTUIECKOTO
UCIOJIb30BaHUS (PU3NUECKUX 3HAHUH B IOBCEIHEBHON KU3HHU 111 0OecTIedeHus
0€301acHOCTH TpH 00paIeHUH ¢ TPHOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH,
COXPaHEHMsI 310POBbsI U COOJIIOJICHHUS HOPM SKOJIOTHYECKOI0 MIOBEAECHUS B

OKpYKarollleu cpese;

OCYILIECTBIATh NOUCK MH(pOpMaK (PU3NUECKOTO COJIEPKaHUs B UHTEPHETE,
CaMOCTOSITEIILHO (POPMYIUPYS TOUCKOBBIH 3aMPOC, HAXOAUTH MTYyTH OTPECIICHUS
JIOCTOBEPHOCTH MOJTYYeHHON HHGOPMAIIMU HAa OCHOBE UMEIOLIUXCSI 3HAHUM 1
JIONIOJTHUTEIbHBIX UCTOYHUKOB,

HCIIOJIb30BAaTh IIPH BBIITOJIHCHHUHU y‘Ie6HLIX 3a,HaHHI>’I HAayYHO-IIOIYJIIPHYIO

TUTEPaTypy (PU3NUEcKOoro cojep:KaHusl, ClIPaBOYHBIC MaTEPUAIIbl, PECYPCHI CETH
WuTepHer, B1ageTh NprueMaMu KOHCIIEKTUPOBAHUS TEKCTA, MPEOOPa30BaAHMUS
uH(OpPMAIIUK U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

cOo31aBaThb COOCTBEHHBIE MMCEMEHHBIE H YCTHBIC COO6IJ.[CHI/I$I Ha OCHOBC

uH(OpPMAIIUN U3 HECKOJIBKUX UCTOYHUKOB (PU3HUYECKOTO COACPKAHMUS, TyOJIUIHO
MPEACTABIISATH PE3YJIbTAThl IPOESKTHOW UIT UCCIEN0BATENBCKON IEATEIbHOCTH, IPH
3TOM I'PAMOTHO UCIOJIb30BaTh U3yYEHHbI MOHATUWHBIN anmnapaTr u3y4aeMoro
paszzena (U3NKH U COMPOBOXKIAThH BRICTYILICHUE MPE3CHTAIlUEH C YIETOM
0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB.

TemaTnueckoe MIAHUPOBAHUE

«r
[-# KJ1acc
Ne HaunmenoBanu | KosmmuecTBo yacos
n/_ € pa3ziesioB DaekTpoHHbIe (HU(PPOBLIE)
TeM Beer | Kontposibbl | [IpaKTHYECKH | gGpasoBaTeabHbie pecypebl
" I nporpammbi |0 e pa6oThI e paboThl

Pa3nen 1.®dusuka u ee poJnb

B MO3HAHUHU OKPYKal0mero Mupa

buomorexa ®I'UC «MOSI

dusuka —
1.1 | nayxa o 2 mkosa» — lesson.academy-
' content.myschool.edu.ru/03/0
pupoJie 7
12 dusnueckue 2 1 dusunka, 7 xitacc, PI'AOY
" | BemmuuHBI JIIO «Axanemus




Munnpocseenus Poccuny»

EcrectBenno-

1.3 | Hay4uHBIN METON 2 1 <..>
MMO3HAHUSA

Uroro mo pazneny 6

Paznen 2.IlepBoHavajibHbIe

CBECJICHHUSA 0 CTPOCHUM BelleCTBa

Ctpoenue
BELIECTBA

2.1

1

<...>

JIBrkeHue u
B3aUMOJICHCTBHU
€ YaCTHI]
BeIlleCTBa

2.2

ArperarHble
2.3 | cocrosHus
BeEllleCTBa

Hroro no pazneny

5

Paznen 3./IBu:kenne

M B3auMOJelicTBHE TeJl

Mexanunueckoe
JIBMDKEHUE

3.1

3

Hnepuus,
3.2 | Macca,
IIOTHOCTD

Cuna. Bunsr
CHII

3.3

14

Hroro no pazneny

21

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

JaBnenue.
[Iepenaua
JIaBJICHUS

4.1 | TBepABIMU
TeJlaMH,
YKUJIKOCTSIMH U
rasamu

JlaBnenne
JKUIKOCTH

4.2

ATtmochepHoe
JIaBJICHUE

4.3

[erictBue
4.4 | KUOKOCTU U
rasa Ha




MOTPYKEHHOE B

HUX TEJO
Hroro no pazaeny 21
Pa3nen 5.PaGora u MOIIHOCTH. JHEprusi
5.1 |Padorau 3 1 <.>

MOIIHOCTb
59 [IpocTeie 5 1 <. >

MEXaHU3MBI
53 Mexanunyeckas 4 1 1 <. >

SHEprus
Hroro no pazueny 12
IToBTOpEeHUE 3

<.>
OBIIEE
KOJIMYECTBO
YACOB IIO 68 3 12
I[MTPOT'PAMME
8-i1 KJ1acc
KoanuectBo yacos JJIeKTPOHHBIE

Ne | HaumeHnoBaHme (mubposbic)
n/ | pa3yienoB M TeM | Beer | Konrpousnst | [IpakTHueck 00pasoBaTe/bHbIE
| IporpamMMbI 0 e padoTnI ne padoThl pecypeb
Pa3nen 1. TenioBble siBJIeHUS

Crboctie 1 bubmuorexa ®I'UC «Mos
11 CBEﬁCTBa 7 mkosay — lesson.academy-

' content.myschool.edu.ru/03/

BEIIECTBA 08

TeIUIOBbLe ®dusuka, 8 ximacc, PI'AOY
1.2 DOIECCE] 21 1 5 JIIO «Axanemus

port Munnpocsenienus Poccun»

Hroro mo pazneny 28
Paznen 2.9aekTpryeckne 1 MATHUTHBIE SIBJICHUS
2.1 | DnexTpuyeckue 7 1 <..>




3apsIbI.
3apsKEHHbIE Tela
U UX
B3aUMOJICUCTBUE
ITocTossHHBIN
2.2 | BNEKTPUYECKUI 20 1 7 <..>
TOK
23 MarauTHbIe 6 1 15 <. >
SIBIICHUS
24 DNIeKTpOMarHuTH 4 <. >
ast MHTYKITUS
Wroro mo pazneny 37
<..>
[ToBTOpEeHUE 3
OBLIEE
KOJIMYECTBO
YACOB I10 68 3 14,5
[TPOTPAMME
O-11 KJ1acce
KosanuecTBo yacos DJIeKTPOHHbIE
Ne | HammeHnoBanue P —
n/ | pasienos u TeM | Beer Konrpoabubl | TIpakTuyeck | ogpasopatensHble
| IporpamMmmbal 0 e padoTnI ne padoThbI pecypeb
Pa3nea 1.Mexann4yeckue siBJeHHs
Mexanunueckoe bubnunorexa ®I'NC «Mos
1.1 | ABWOKEHME M 10 1 mkoja» — lesson.academy-
"™ | crtocoOBbI ero content.myschool.edu.ru/03/
OIHMCAaHUS 09
BaanMoneHCTBHE dusuka, 9 xkimace, PI'AOY
1.2 e a 20 1 3 HI1O «Axanemus
Munnpocseuienus Poccuny»
1.3 | SaKonel 10 3 <.>
COXPaHEHHUS
Hroro no paszneny 40




Pasznen 2.Mexannueckune Ko1e0aHUA U BOJTHBI

21 Mexanuueckue 7 3 < >
KOJIeOaHus

29 Mexanuueckue 8 1 3 < >
BOJIHBI. 3BYK

Hroro no pazaeny 15

Pa3nen 3.9J1eKTpOMarHuTHOE

moJie 1 3JICKTPOMArHUTHbIC BOJIHBI

DNeKTpOMarHuTH
oe noJie u

3.1 6 2 <.>
AJIEKTPOMArHUTH
bI€ BOJIHBI

Utoro no pazneny 6

Pa3nen 4.CBeToBble IBJICHUS
3aK0OHbBI

4.1 | pacnpoctpaHeHus | 6 2 <..>
cBeTa
JIUH3EI 1

4.2 | orrTHuecKue 6 3 <.>
puOOpHI
Paznoxxenune

4.3 | besoro cBeTa B 3 2 <..>
CIIEKTp

Hroro no paszneny 15

Paznena 5. KBantoBbie ssBJIeHUA
Hcnyckanue n

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

5.2 6 1 <..>
aTOMHOTO s/Ipa
SInepHble

5.3 | 74P 7 1 1 <.>
peaknuu

Hroro no pazneny 17

Pazgen 6.1loBTOpHTE/ILHO-0000 A IOIIMIT MOTYTb
IToBTOpEeHue
00001menne

6.1 | conepxanus 9 2 <.>
Kypca GU3MKH 3a
7-9-11 ximacc

Hroro mo pazneny 9




OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

102

27




