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IHosscHuTEABbHAA 3AIIUCKA

Pabouas mporpamma 1o (pu3MKe Ha YpOBEHb OCHOBHOT'O OOIIEro 00pa3oBaHUs IS
obyuatomuxcst 7-9-x kimaccoB MBOY «Mamnoatneimckas COLL» paspaborana B
COOTBETCTBHH C TPEOOBAHHSIMH:

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 yTBepxaeHun
(eneparbHOTO rocyJapCTBEHHOT0 00Pa30BaTEIBHOTO CTaHAAPTAa OCHOBHOT'O
o0111ero 00pa3zoBaHuUsY,

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

o mnpukaza MunmnpocsemieHus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsaka
OpraHu3allK U OCYIIECTBIICHHS 00Pa30BATEIBHON NESTETLHOCTH 110 OCHOBHBIM
00111e00pa30BaTENBHBIM IPOrpaMMaM — 00pa30BaTELHBIM IIPOrPaMMaM
Ha4aJIbHOTO OOIIIETr0, OCHOBHOT'O OOIIETO M CPEHEro 0011Iero 00pa3oBaHus»,

e KOHIIEMNIIMY NPeroaBanus yaeOHoro npeamera «Pusmukay;

o CII 2.4.3648-20 «CanuTapHO-3MHIEMHOJIOTUIECKHE TPEOOBAHUS K OpraHU3aIHIM
BOCIIUTAHUS U O0YUEHHS, OT/bIXAa U 03[JOPOBJICHHS ACTEH U MOJIOJCIKIY,
YTBEP)KJICHHBIX TOCTAHOBJICHUEM IIIaBHOTO caHUuTapHOro Bpaya ot 28.09.2020 Ne
28;

o CanlluH 1.2.3685-21 «I'urnennueckne HOpPMaTUBHI U TPEOOBaHUS K 00ECTICUCHHIO
Oe3onacHocTH ¥ (HiK) OE3BPETHOCTH IS YeTIOBEeKa (hpakKTOPOB CPEIbl OOMTaHUS,
YTBEPKJIEHHBIX TOCTAHOBJICHHUEM IIIABHOTO caHUTapHOro Bpaya ot 28.01.2021 Ne
2;

e y4eOHOTrO IUIaHa OCHOBHOTO 00111ero 00pa3oBaHus;

e (enepanbHOil paboueil mporpamMmsl 10 ydeOHOMY npenMeTy «DU3uKay.

PaGouas mporpamma opreHTHpOBaHA HA 11€€BbIe TPUOPHUTETHI, CHOPMYIUPOBAHHBIE B
(benepaibHON pabouelt mporpaMme BOCIIUTaHUs U B paboueit mporpamme MbOY
«ManoatasimMckas COII»

[IporpamMma no pusuke Ha ypoBHE OCHOBHOT'O OOIIIET0 00pa30BaHusl COCTAaB/IEHA HA OCHOBE
MIOJIOKEHUH U TpeOOBaHUHN K pe3ylbTaTaM OCBOEHHS Ha 6a30BOM YpPOBHE OCHOBHOM
oOpazoBarenbHOl TTporpammel, npeAcTaBieHHBIX B PI'OC OO0, a Takxe ¢ yaeToM
benepanbHOl paboyei mporpaMMbl BociuTanus 1 KoHuenum npenogaBanus yaeOHOro
npeamera «Pusnkar.

CopepxaHue MporpaMMsl Mo (HU3HMKe HApaBiIeHO HA (OPMUPOBAHUE €CTECTBEHHO-HAYYHON
IPaMOTHOCTH O0YYaIOLINXCS M OPraHU3aLUI0 U3y4eHHs (PU3UKH Ha JIeITeTbHOCTHON OCHOBE.
B nmporpamme 1o ¢pu3uke yuuThIBarOTCSl BO3SMOYKHOCTH y4€OHOTO MpeIMETa B peaanu3alun
tpeboBanuit ®I'OC OO0 k mIaHUupyeMbIM JIMYHOCTHBIM U METANIPEIMETHBIM pe3yabTaTaM
o0OyueHus, a TaKKe MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YUEOHBIX MTPEIMETOB HA
YPOBHE OCHOBHOTI'0 00IIIEr0 00pa30BaHuUsI.

ITporpamma no (pu3MKe ycTaHABIMBACT paclpeieieHne y4eOHOro MaTepraa 1o rojam
o0y4enwust (10 Ki1accam), IpeiaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTh H3YUCHHS TEM,



OCHOBaHHYIO Ha JIOTHKE Pa3BUTHUS PEIMETHOTO CONECPIKAHUS U yUETE BO3PACTHBIX
0COOEHHOCTEHN 00yJarOIITHXCS.

IIporpamma no ¢u3nke pa3paboTaHa C LEIbI0 OKa3aHUS METOANYECKOM IIOMOIIM YUYUTEIIO B
co3llaHuu paboueil mporpamMmel 0 y4eOHOMY MPEIMETY.

®du3zuKa SBISETCS CUCTEMOOOPA3yIOIIUM Ui €CTECTBEHHO-HAYYHBIX YUEOHBIX MIPEAMETOB,
MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE IIPOIIECCOB U SIBJICHUMN, H3y4aeMbIX XUMHEH,
Ouosoruei, actpoHomMuel U Gpu3NYECKOM reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-
HAY4YHYIO KapTUHY MHUPA, IPEJI0CTaBIsAeT Hanboiee sicHble 00pa3iibl IPUMEHEHUSI HAy9HOTO
METO/]1a TIO3HAaHMUsI, TO €CTh CII0C00a MOJIy4eHHUs JOCTOBEPHBIX 3HAHUN O MUPE.

Oj1Ha 3 TJIaBHBIX 33j1a4 (PU3UUIECKOTr0 00pa30BaHuUs B CTPYKTYpE 00IIEro oopa3oBaHuUsI
COCTOWT B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOW IPAaMOTHOCTH U MHTEpeca K HayKe y
o0yJaromuxcs.

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

e HAY4YHO OOBACHATH SIBJICHUS,

e OICHHMBATH U IIOHUMATh 0COOCHHOCTU Hay4YHOT'O UCCIICAOBAHMA,

e HHTCPIPETUPOBATH JAHHBIC U HCIIOJIb30BATh HAYYHBIC JOKA3aTCIILCTBA JJIS1
IMMOJIYYCHH A BBIBOAOB.

Henu uzydyenus: Gu3uku Ha ypOBHE OCHOBHOTO 00111eT0 00pa30oBaHuUs ONPeIeTIeHbI B
Konnenmun npenonaBanus yueoHoro npeamera «dusnkay B 00pa3oBaTeNbHbBIX
opranuzanusax Poccuiickoit @enepaiuu, peain3yronmx OCHOBHBIE 0011[e00pa30BaTeIbHbIE
MpOrpaMMBbl, YTBEpKAeHHOU pemeHueM Komnernn MuHHCTEpCTBa MPOCBEIIEHUS
Poccuiickoit ®enepanuu (mpotokon ot 3 aexadps 2019 roga Ne [TK4BH).

Hean usyyenus Ppusuku:

MpuoOpeTeHne HHTEepeca U CTPEMIICHUS 00yUaIoUINXCs K HAYYHOMY U3YYCHHIO
MPUPOJIBI, PA3BUTHE UX UHTEJUICKTYAJIbHBIX M TBOPUYECKUX CITOCOOHOCTEM;
pa3BUTHE MIPEJICTABICHUN 0 HAYYHOM METOJe MO3HaHus U (OpMUPOBAHKE
HCCIIEIOBATENILCKOTO OTHOLICHUS K OKPYKAIOIIUM SIBJICHUSIM;

(dhopMUpOBaHHE HAYYHOTO MUPOBO33PEHHS KaK Pe3yabTaTa U3yYeHHS] OCHOB
CTPOCHHUsSI MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

(hopMUpOBaHHE TIPEICTABICHUNA O pOJId (DU3HUKU TS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAayK, TEXHUKUA U TEXHOJIOTHIA;

pa3BUTHE MIPEJICTABICHUI O BO3MOXKHBIX cdepax Oyayrieii mpodeccnoHanbHOM
JIeATETLHOCTH, CBI3aHHOU ¢ (DU3UKOM, TOATOTOBKA K JATbHEHIIIEMY 00yUEHHUIO B
ATOM HaIlpaBJICHUMU.

JlocTrKeHHe dTUX 1eel MPorpaMMBbl o (U3HKE Ha YPOBHE OCHOBHOTO OOIIIETO
o0OpazoBaHus 00€CIIeUYnBaACTCS PEIICHUEM CIISAYIOINX 3a1ay:

e TpUOOpETCHHE 3HAHUI O TUCKPETHOM CTPOSHUM BEIIECTBA, O MEXAaHUUECKUX,
TETJIOBBIX, AIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;



e MpHOOpETeHHE YMEHHI OMHUCHIBATH U OOBACHATH (PU3MUECKUE SBICHHS C
UCIIOJIb30BaHUEM OTYUYCHHBIX 3HAHUH;

e OCBOEHHE METOJIOB PELICHHs MPOCTEHIINX PACUETHBIX 3a/1a4 C UCIIOJIb30BaHHEM
Gu3HYecKUX MOJIeNIeH, TBOPYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHUI HAOIIONATH MPUPOIHBIC SBICHUS U BBITOIHATH OIBITHI,
7a00paTOpHbIE PAOOTHI U AKCIIEPUMEHTAIILHBIE HCCIIEIOBAHUS C HCIIOIb30BAaHHEM
U3MEPUTENBHBIX IPUOOPOB,;

e OCBOCHHE ITPUEMOB paboTHI ¢ HHpopManuei GU3NIECKOro CopepKaHus, BKIIIOYast
UH(POPMALIHIO O COBPEMEHHBIX JOCTIKECHUAX (QU3UKH, aHAIN3 U KPUTHIECKOE
OlLlIeHMBaHME MH(OpMAINH;

e 3HAKOMCTBO cO cpepamu IPo(heCCUOHATBLHOU e TEIILHOCTH, CBSI3aHHBIMU C
(GHU3HUKOH, 1 COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMU Ha JOCTHIKEHHSIX
¢buznyecKoil HayKu.

Ha uzydenue ¢pusuku (6a30BbIil YpOBEHb) HA YPOBHE OCHOBHOTO OOIIET0 00pa30BaHuUs
orBoauTcs 238 yacoB: B 7-M Kiacce — 68 yacos (2 yaca B Hezieno), B 8-M kiacce — 68 yacos
(2 gaca B Hezenmto), B 9-m kiacce — 102 yaca (3 yaca B HezeIi0).

[Ipennaraemslii B mporpamme 1o ¢pu3uke rnepeueHs 1a00paTOpHbIX PadOT U OMBITOB HOCUT
PEKOMEHIATENbHBIA XapaKTep, YUUTENb AeJlacT BEIOOp MpoBeIeHHs Ja00paTOPHBIX PadoOT U
OTIBITOB C YY4E€TOM MHIUBUAYATbHBIX OCOOCHHOCTEN 00yJaromuXCs, CIIUCKa
SKCIIEPUMEHTAIBHBIX 3aJaHU, Ipe/JlaraéMblX B paMKaX OCHOBHOI'O TOCYJJapCTBEHHOI'O
JK3aMeHa Mo (PU3UKE.

J11a peanuzanuy mporpaMMbl UCTIONIB3YIOTCA YI€OHUKH, JOMYIEHHBIE K UCIOJIb30BAHUIO
MIPU peaTi3aIii UMEIOINX TOCYIapCTBEHHYIO aKKPEIUTAIIUI0 00pa30BaTeIbHBIX MPOTpaMM
HaYaJbHOTO 00IIEero, OCHOBHOTO OOIIET0, CPEeTHEr0 O0IIero 00pa3oBaHus OpraHU3aIUsIMHU,

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

o ®usmka: 7-i kacc: 0a30BbIil ypoBeHb: yueOHuK, 7 kiacc/ [epoimkun .M.,
HBanoB A.U., Axunonepnoe o6mectBo «M3natensctBo "[Ipocsenienue,
o ®uswuka: 8-if kiacc: 0a30BbIi ypoBeHb: yueOHUK, 8 kinacce/ [lepoimkun 1. M.,
HBanoB A. U., Akiimonepnoe obmiectBo «M3natensctBo "[IpocBemenue’,
o Ousuka: 9-it knacc: 0a30BbIi ypoBeHb: yueOHukK, 9 kinacce/ [lepoimkun 1. M.,
I'yrauk E. M., UBanos A. 1., IlerpoBa M. A., AKinoHepHoe o011eCTBO
«M3natennscTBO "[Ipocsemnienue»,
DNeKTpOHHBIE 00pa30BaTEeNbHBIE PECYPCHI, JOMYIIEHHBIE K HCIIOIB30BAHUIO MPU peaTn3aiiuu
MMEIOIINX TOCYJapCTBEHHYIO aKKPEIUTAIINIO0 00pa30BaTEIbHBIX MPOrPaMM Ha4aIbHOTO

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

o @usmka, 7 kiacc, PI'AOY JIT1IO «Akagemuss Munmnpocsemenus Poccuny;

o ®usuka, 8 knacc, PI'AOY IO «Akanemuss Munnpocsemienus Poccumny,
e ®wmsuka, 9 kmacc, PI'AOY A0 «Axkanemuss Munnpocsemienus Poccumy,

Coaep:kanue y4eOHOro npeamMera

/-7 KJIACC



Pa3nes 1. ®usuka u ee posib B NO3HAHUHN OKPY’KAIOIIEro MUpa.

®usuka — Hayka o npupoze. SAsnenus npupoasl. GU3sndecKue sBICHUS. MEXaHUYECKUE,
TEIUIOBBIE, SJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

dusnueckue BenuunHbl. M3mepenne ¢puznyecknx Benuunt. Ousznyeckue npubopsl.
[TorpemHocTs u3mepeHnii. MexxayHapoaHas CUCTEMA €IUHMULI.

Kak ¢usuka u apyrue ecTeCTBEHHbIE HAYKU U3Y4alOT Npupoy. EcrecTBeHHO-HAY4HBII
METO/I MO3HAHUs: HaOI0eHUE, MOCTAHOBKA HAYYHOTO BOIIPOCA, BBIJBUKEHUE TUIIOTE3,
HKCIIEPUMEHT I10 MPOBEPKe TUIO0Te3, 00bsICHEHUE HaOII0AaeMoro siBjaeHus. Onucanue
(U3HYECKUX SBICHUNA C TIOMOIIBIO MOJIEIICH.

JdeMoHcTpanum.

1. MexaHu4eckue, TEIUIOBBIE, YIICKTPUUECKIE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
2. ®uznyeckne TpuOOPHI U MPOIeaypa MPSMBbIX U3MEPEHUH aHAJIOTOBBIM U IIH(PPOBBIM
puoOpoOM.

JlaboparopHblie padoThI M ONBITHI.

Omnpenesnenue LeHbl eJIeHUs Kalbl U3MEPUTEIBHOI0 Mpuodopa.

N3mepenue paccTossHUAMN.

W3mepenue o6beMa JKUAKOCTH U TBEPJOro Tea.

Onpenenenre pa3sMepoB MalbIX TEN.

I/I3MepeHI/I€ TEMIICPATYPHBI TP TOMOIIHN JKUAKOCTHOI'O TCPMOMETPA U AaTYHNKA
TeMIIepaTyphbl.

6. IIpoBeneHune uccaen0BaHMs MO MPOBEPKE THITOTE3BI: JATHHOCTH MOJIETa MIapuKa,
MYLIEHHOTO0 TOPU30HTAJIBHO, TeM 00JIblle, YeM OOJbIlie BBICOTA ITYCKa.

abrwbnE

Pa3nen 2. I[lepBoHayaibHble CBeleHHSI 0 CTPOEHHHU BelleCcTBA.

CTpOGHI/Ie BCIICCTBA. aTOMBI M MOJICKYJIbI, UX PA3MEPhI. OHBITLI, JOKa3bIBAIOIIHEC
AUCKPETHOC CTPOCHUC BCIUICCTBA.

JIBrkeHue yacTull BeniecTBa. CBs3b CKOPOCTHU ABUKEHUS YaCTHI] C TEMIIEPATYPOH.
BbpoynoBckoe nBmxkenue, nuddysusi. BzanmoaeiicTBre yacTUIl BEECTBA: MPUTHKEHNE U
OTTAJIKUBaHHUE.

ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOEHHE ra30B, )KUJKOCTEN U TBEPABIX
(kpucTanyecknx) Ten. B3auMocBs3b MEX/y CBOMCTBAMH BEIIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJIIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSHUIN
BO/IBI.

JdeMoHcTpanum.

1. HaGnronenue OpOyHOBCKOTO JABHKEHUS.

2. Habmonenue nuddysun.

3. HalGmonenue siBeHU, OObACHSIIONIMXCS IPUTHKEHUEM HIIM OTTAJIKUBAaHHEM
YaCTHI] BEIIECTBA.



JlaGopaTopHble paGoThI U ONBITHI.

1. Ouenka tuaMeTpa aToMa METOAOM psiioB (C Ucmosib3oBaHueM (ororpaduii).
2. OnbITHI 10 HAOTIOICHUIO TETUIOBOTO PAaCIIMPEHUS Ta30B.
3. OmbITHI 10 OOHAPYKEHUIO JEUCTBUS CHII MOJIEKYJISIPHOTO IPUTSHKEHUSI.

Pasznen 3. /IBuskeHHe H B3aUMO/IeiicTBHE TeJl.

Mexanndeckoe JABHKCHUC. PaBHOMepHOG N HCPAaBHOMCPHOEC NBUKCHHC. CKOpOCTB. CpeI[HfIfI
CKOpPOCTH TP HEPABHOMCPHOM ABUKCHUMU. Pacuer IyTH 1 BpCMCHU OABHUIKCHUS.

SIBnenue nHepuuu. 3aKOH HHEpLUMU. B3aumoaeiicTBue Te1 Kak IpUUMHA U3MEHEHUS
CKOpPOCTH JIBUKEHUS Tell. Macca kak Mepa uHepTHocTH Tena. IInotHocTs BemecTBa. CBs3b
IUIOTHOCTH € KOJIMYECTBOM MOJIEKYJ B €JMHULIE 00beMa BELIECTBA.

Cuna xak XxapakTepUCTHKa B3auMoaencTBus Ten. Cuia ynpyroctu u 3akoH ['yka. Msmepenune
CHJIBI C ITIOMOIIBIO TUHAMOMETpA. SIBJIEHUE TATOTEHUS U cuila TskecTH. Cuila TSHKECTH Ha
IOpyrux riaserax. Bec tena. HeBecomocTs. CnoxkeHue cuil, HallpaBJIEHHBIX 110 OAHON
npsimoid. PaBHoaelicTBytomast cui. Cuna TpeHust. TpeHue CKOJIbKEHUS! U TPEHUE MOKOSI.
Tpenue B ipupoie U TEXHUKE.

JdeMmoHcTpamum.

HaGmroneHne MexaHu4ecKoro IBUYKEHUS Tela.

W3mepenne CKOPOCTH MPSIMOJIMHEHHOTO JBHKEHHS.
Habntoienue siBjeHUs] UHEPIUH.

HabnroneHue u3MeHeHus: CKOPOCTH MTPH B3aUMOJIEHCTBUH Tell.
CpaBHEHHE Macc MO0 B3aUMOAEHCTBHIO TeEI.

CroxeHune cuil, HalpaBJICHHBIX 10 OJJHOM MPSMOH.

ok wdE

JlaGopaTopHbie paGoThI U ONBITHI.

1. OmnpeneneHrie CKOPOCTH PAaBHOMEPHOTO IBMKEHHS (IApUKa B HKUIKOCTH, MOIEITH
SIIEKTPHYECKOTO aBTOMOOWIIS U T. 1.).

2. OrmpenesieHue CpeTHEer CKOPOCTH CKOJIBKECHHUSI OpYCKa WM IIapHuKa M0 HaKJIOHHOU

IIJIOCKOCTH.

OmnpeeneHne TNIOTHOCTH TBEPOTO Tea.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD PaCTsDKeHUs (IedopMaliim) mpy>KuHbI

OT NPUJIOKCHHOM CHIIBI.

5. OmnbITHl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHS CKOJIBKEHHSI OT Beca Teja
U XapakTepa CONMPHKACAIONIUXCS TTIOBEPXHOCTEH.

~ow

Pasnen 4. /laBjieHue TBepAbIX TeJ, JKUAKOCTEH M ra3oB.

JHasnenue. CriocoObl yMEHBITICHUS U yBEJIMUCHUS J1aBlieHus. [[aBnenue ra3za. 3aBUCUMOCTh
JaBJIeHUA ra3a oT o0bema, TeMieparypsl. [lepenada naBieHus TBEPABIMH TeTIaMH,
JKUIKOCTSIMH U ra3amMHu. 3akoH Ilackans. ITneBMaTnyeckne MalIMHbL. 3aBUCHMOCTD TaBIICHUS
KHUAKOCTHU OT TiIyOuHbl. ['mapocratudeckuii mapagokc. CooOmarommecs CoCyabl.
['mapaBnuyueckue MeXaHU3MBbl.



Atmocdepa 3emin u atMmocdepHoe aBieHue. [IpuanHbl CyIecTBOBaHUS BO3AYIIHOM
o6onouku 3emau. OnwiT Toppuuenu. U3mepenne armochepHOro naBiaeHus. 3aBUCUMOCTh
aTMOC(epHOTO AABICHHS OT BBICOTHI HaJl ypoBHEM MOps. IIpubops! 11t u3mMepenus
aTMoc(hepHOro JaBICHHUS.

JleiicTBHE )KUIKOCTH U r'a3a Ha MOTPYKEHHOE B HUX Telo. BriTankuBaromas (apxuMenoBa)
cwia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomniaBanue.

JdemoHcTpauuu.

3aBHCUMOCTbD JIaBJICHUS raza OT TeMIEpaTyphl.

[Tepenaua naBiieHUs KUJIKOCTBIO U I'a30M.

CooOmiaromumecs CoCy/bl.

I'mppasinueckuii npecc.

[IposiBeHue aecTBUS aTMOC(HEPHOTO AABICHHUS.

3aBHUCHUMOCTD BBHITAJIKUBAIOIIEH CHIIBI OT 00BheMa MOTPY>KEHHON YacTH Tella U
IUIOTHOCTH JKUJKOCTH.

PaBeHCTBO BBITATKMBAIOIIEH CUJIbI BECY BBITCCHEHHOM KUJKOCTH.

8. YcnoBue miuaBaHus TeI: MJIaBaHUE WU MOTPY>KEHUE Tell B 3aBUCUMOCTH OT
COOTHOIICHHUS INIOTHOCTEH TeIa U *KUIKOCTH.

ok wdE

~

JlaGopaTopHble paGoThI U ONBITHI.

1. HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJIE OT 00beMa MOrpy>KeHHO! B
KUJKOCTb YacTH TeJa.

2. OrmpeneneHue BHITAIKUBAIONIEH CHIIBI, AEUCTBYIOLIEH Ha TEJOo, MOTPYKEHHOE B
KHUJIKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAIIKMBAIOIEH CHUJIBI, IEHCTBYIOIIEH HA TENO B
KUJKOCTH, OT MAccChl Tela.

4. OmbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIIEH CHUIIBI, IEHCTBYIOLIECH
Ha TeJIO B KUAKOCTH, OT 00beMa MOrpyKEHHOH B )KUJKOCTh YaCTH TeJla U OT
IUIOTHOCTHU KHUJKOCTH.

5. KoHncTpynpoBanue apeoMeTpa M KOHCTPYHPOBAHHUE JIOAKH U ONPEEIICHUE €€
Ipy30I0bEMHOCTH.

Pazgen 5. PaGoTa U MOIIHOCTB. JHEPrus.

Mexannueckasi pabora. MoOIIHOCTb.

[IpocTeie MexaHU3MBI: pbIyar, 6JI0K, HaKJIOHHAs IIOCKOCTh. [IpaBuiio paBHOBecHs pblyara.
[TpumeHeHue npaBuiIa paBHOBECHS pblyara K 0JI0Ky. «300Toe mpaBuio» Mexanuku. KIT/{

IMPOCTBIX MCXaHU3MOB. HpOCTLIe MEXAaHU3MEI B 6I)ITy U TEXHHUKE.

Mexanunyeckas 3Heprusi. Kunetnueckas v noteHiuaibHas saeprus. [IpeBpanienue ogHoro
BHJIa MEXAHUYECKON SHEPTUU B JIpyroil. 3aKOH COXPaHEHHUS SHEPTUU B MEXAHUKE.

JdemMoHcTpanum.

1. TIpumepsl NPOCTHIX MEXAHU3MOB.



JlaGopaTopHble paGoThI U ONBITHI.

1. Ompenenenue pabOThI CUIIBI TPEHUS IIPU PABHOMEPHOM JIBH)KEHUU TeJia 110
TOPU30HTAIILHOM MMOBEPXHOCTH.

2. VccnenoBaHue yCcIOBUI paBHOBECHS phlUara.

3. Nsmepenue KI1/] HakIIOHHO# TUIOCKOCTH.

4. N3yuenue 3aKoHA COXpaHEHUsI MEXaHUYECKON IHEPTHUU.

8-1 KJ1acce
Pa3z[e.11 6 Tel'[.]'IOBI:.Ie ABJICHUA.

OcCHOBHBIE TOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOpUM CTPOCHHS BelecTBa. Macca u
pa3Mepbl aTOMOB U MOJIEKYJ1. OMbIThI, MOATBEPKAAIOIINE OCHOBHBIE TOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU.

Mogenu TBepAOro, XKHUAKOr0 U ra3000pa3Horo cocTosHuM BemecTsa. Kpucraminueckue u
amop¢Hsbie Tena. OObsICHEHHE CBOICTB ra30B, )KUJIKOCTEH U TBEPABIX T€J1 Ha OCHOBE
II0JIOKEHUH MOJIEKYJISIPHO-KMHETHUECKON Teopun. CMauyMBaHUE U KallWIISPHBIC SIBJICHUS.
TennoBoe pacmIMpeHue u cxaTue.

Temneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHIO TETNIOBOTO JBUYKEHUS YACTHIL.
Buytpennss sueprusi. CiocoObl U3BMEHEHUs BHYTPEHHEH SHEpruu: Terionepeaada u
coBepIeHne padoThl. BUbI TemIonepeaaun: TeraonpoBOAHOCTh, KOHBEKIIMSI, U3TyUEHUE.

KonnuecTBo TemnoTel. Y aenbHas TEINIOEMKOCTh BeleCTBa. TenIo00MeH 1 TEI0BOe
paBHOBecHe. Y paBHEHHE TEIUIOBOro OanaHca. [1naBieHne u oTBepaeBaHle KPUCTANINYECKUX
BelIeCTB. Y eNbHas TeruoTa muasieHus. [lapoobpasoBanue u koHaeHcamus. Mcmnapenue.
Kunenue. Y nenbHas temnoTta mapooOpazoBaHus. 3aBUCHMOCTh TEMIIEPATYPhl KUTIEHUST OT
aTMoc(hepHOTro JaBICHHUS.

BrnaxHocTth BO3yXa.
9HepFI/I}I TOILJIMBA. Y JelIbHAs TEIJIOTa CTOpaHuA.

[Ipunnumne: padoTer TeroBsix aeurateneit KI1/] TemoBoro neuratens. TemnoBbie
JIBUTATEINIM U 3aIUTA OKPYKAKOIIEH CPEBI.

3aKOH COXpaHEHMs U IPEBPALLEHHS SHEPTUH B TEIUIOBBIX IIpOLECCaXx.
JdeMoHcTpanum.

Ha6mronenre 6poyHOBCKOTO JTBHYKEHUS.

Habmonenue nuddysun.

HaOmnroneHue siBieHUi cMaunBaHUs M KaIWJUISIPHBIX SIBIICHUH.
HaGmntoneHue TerioBoro pacumpeHust Tel.

M3meneHne naBiaeHus rasa npyu M3MEHEHHH 00beMa U HarpeBaHUH WIIN
OXJIQXK/ICHUH.

6. IlpaBmia H3MepeHHs TEMITEPaTypHI.

arLONE



7. Bunpl Temonepeaaydu.

8. OxyaxJeHue Mpu COBEPIICHUH PaOOTHI.

9. HarpeBanwue npu coBepiieHHH pabOThl BHEITHUMHU CHIIAMHU.
10.CpaBHeHUE TEIIOEMKOCTEH pa3IMYHbIX BEUIECTB.
11.HaOnronenue kumneHus.

12.HaGnroaeHue mocTosHCTBA TEMIIEpaTyphl IIPH ILIABJICHHUH.
13.Mopenu TEeTIOBBIX ABUTATEIICH.

JlaGopaTopHble paGoThI U ONBITHI.

1. OnbITel 10 OOHAPYKEHUIO AECHCTBHS CHUII MOJIEKYJIIPHOTO MPUTSKEHHUSL.

OnpIThI 110 BEIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MM caxapa.

3. OmbIThI 10 HAOJIOICHHUIO TEIUIOBOTO PACHIMPEHUS I'a30B, )KUKOCTEH U TBEPIBIX

TeN.

Omnpenenenue 1aBIeHUs BO3AyXa B OaJUIOHE LINPHIIA.

5. OmnbIThl, AEMOHCTPUPYIOIIKE 3aBUCUMOCTb J1aBJICHUS BO3AyXa OT €ro 00beMa 1
HarpeBaHus WINA OXJIaKICHUS.

6. IIpoBepka rumoTe3sl TMHCHHON 3aBUCUMOCTH JTHHBI CTOJIONKA KUJAKOCTH B
TEPMOMETPUUYECKON TPyOKe OT TeMIIEpPaTypBHl.

7. Habmonenne n3MeHeHrs BHYTPEHHEH SHEPTHH TeJla B pe3yJibTaTe TeIuIonepe1aun
U pabOTHl BHEILTHUX CHJI.

8. HccnenoBanue siBIEHUS TEIUIOOOMEHA IPU CMEITMBAHUH XOJIOJHOM U TOpsYeid
BOJIBI.

9. OmpeneneHne KOJIMYECTBA TETUIOTHI, TOTYYSHHOTO BOIOH MPH TEILIOOOMEHE C
HarpeThIM METAIIMYECKUM LIMJIUHAPOM.

10.OmnpeneneHre yenbHON TEIUIOEMKOCTH BEIIECTBA.

11.HccnenoBanue mporecca UCIapeHusl.

12.0Omnpenenenue OTHOCUTEIHHON BIAYKHOCTH BO3/IyXa.

13.0npenenenue yenbHOM TEIUIOTHI IIABIEHUS JIbAA.

N
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Pazgen 7. DinekTpuyeckue  MATHUTHBIE SIBJICHHS.

OnexTpuszanus Tei. J[Ba poja 3JIeKTpUUECKUX 3apsiioB. B3auMopaelicTBue 3apsKeHHBIX Tell.
3akoH KynoHa (3aBHCHMOCTD CHITBI B3aUMO/ICHCTBHS 3apsHKSHHBIX TEJ OT BEJIMYHUHBI 3aPsII0B
U PacCTOSTHUSI MEX/IY TEIaMH).

DnexTpuueckoe nojie. HampspkeHHOCTh 3ieKTpruueckoro nois. [IpuHnun cyneprno3unuu
ANIEKTPUYECKUX TTOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexkTpudeckux 3apsaoB. DIEMEHTApHBIN AleKTpuyeckuil 3apsia. CTpoeHue aToMa.
[IpoBOTHMKYM M AVDIIEKTPUKHU. 3AKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsiaa.

DNEKTPUUECKUN TOK. Y CIOBHS CYILIECTBOBAHUS 3JIEKTPUUECKOI0 ToKa. MIcTouHNKH
MOCTOSTHHOTO TOKA. JIefCTBUSI AIEKTPUIECKOro TOKa (TeMI0BOe, XUMHYECKOE, MArHUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSX U ra3ax.

Dnekrpuueckas 1enb. Cuia Toka. DnekTpuueckoe HanpskeHue. ConpoTUBICHUE
MPOBOJHUKA. Y JIETBbHOE COMPOTUBIICHHUE BEUIEeCTBa. 3akoH OMa Jijis yyacTKa IEIH.
[TocnenoBarenpHOE U MapajIeIbHOE COSAMHEHUE TIPOBOTHUKOB.



PaboTa 1 MOLTHOCTH 3IEKTPUUECKOro ToKa. 3akoH Jxoyns—JIenna. DnekTpruuecKue e u
MOTPeOUTENH IIEKTPUUECKON 3Heprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocrostHHBIE MarHuTHl. B3aumozelicTBue NOCTOSHHBIX MarHUTOB. MarHuTHoe moJe.
MaruuTtHoe nosie 3eMiId U €ro 3HaueHue Ui xKu3HU Ha 3emiie. OnblT Dpcrena. MaruutHoe
I10JI€ 3JIEKTPUYECKOro Toka. [IpuMeHeHue 31eKTpoMaruuToB B TexHuke. /JlelictBue
MarHMTHOTI'O II0JISl Ha POBOJHUK C TOKOM. DJIEKTPOABUIaTENb IOCTOSHHOTO TOKA.
Vcrnionb30BaHue 37€KTpOIBUTaTENEN B TEXHUUECKUX YCTPOICTBAX U HA TPAHCIIOPTE.

OmnsiTel @apanes. SABnenHue snekTpoMarauTHON uHAYKUuu. Ilpasuino Jlenna.
Onexrporereparop. CriocoObl MOTyYSHHsI IMEKTPHUUECKON SHEPIUU. DINEKTPOCTAHLIUU HA
BO300HOBJISIEMBIX UICTOYHUKAX SHEPTUU.

JdeMoHcTpanum.

DnekTpu3anus Teil.

JIBa posia »JIeKTPUYECKUX 3apsAI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEll.
YCTpOUCTBO U IEHCTBUE IEKTPOCKOIA.

OnexkTpocTaTuyecKast UHIYKIUS.

3aKOH COXpaHEHUS JIEKTPUUECKUX 3apsiI0B.

[TpoBOAHUKY M TUANEKTPUKH.

MonenpoBaHue CUIIOBBIX JIMHUMN 3JIEKTPUYECKOTO MOJIS.

W cTouHNKH TOCTOSIHHOTO TOKA.

JlericTBuUs 2IIEKTPUYECKOIO TOKA.

10.55meKkTpuYecKuil TOK B KUIKOCTH.

11.T"a30Bblif pa3psn.

12.I3mMepeHne CHiTbl TOKa aMIIEpPMETPOM.

13.M3Mepenne 31eKTpUIecKOro HarpspKeHUsT BOJTBTMETPOM.
14.PeocTaT u MarasuH COIPOTUBIICHUM.

15.B3anmMoieficTBIE MOCTOSIHHBIX MarHUTOB.

16.MopaenupoBaHie HEBO3MOXHOCTH pa3/IeJICHUs OJIIOCOB MarHUTa.
17.MopaenupoBaHie MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.
18.0mbIT Opcrena.

19.MarnuTHOE 1noJse ToKa. DINEeKTPOMAarHuT.

20./IeiicTBHE MarHUTHOTO TIOJISI HA MTPOBOJIHUK C TOKOM.
21.9nexTpoABUraTesb MOCTOSHHOTO TOKA.

22.MccnenoBanue siBICHUS SJIEKTPOMAarHUTHOW WHTYKITHH.
23.0nbiTer Dapases.

24.3aBUCHMOCTD HATPABJICHUS MHIYKIIMOHHOTO TOKA OT YCIOBUH €r0 BOZHUKHOBEHHUSI.
25.0neKTporeHepaTop MOCTOSHHOTO TOKA.

LCoNoRWDNE

JlaGopaTopHble paGoThI U ONBITHI.

OnbITH 0 HAOIIOAEHUIO STEKTPU3ALIUMH TET HHAYKIUEH U IPU COMPUKOCHOBEHUH.
WccnenoBanue neicTBUS JIEKTPUIECKOTO MOJISI HA IPOBOJAHUKH U TUIIEKTPUKH.
C6opka 1 mpoBepka pabOoThI MEKTPUUECKON LIENH MOCTOSIHHOTO TOKA.

W3mepenue u peryupoBaHHe CUJIbl TOKA.

N3mepenue u perylnupoBaHue HANPSKEHMS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO YEPE3 PE3UCTOp, OT
COIPOTHBIIEHUS PE3UCTOPA U HAIIPSDKEHUS HA PE3UCTODE.
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7. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb 3JIEKTPUUECKOTO COIIPOTHUBIIEHUS
IPOBOJHMKA OT €r0 AJIUHBI, IIJIOLIAIU TIOIEPEUHOr0 CeUEeHUs U MaTepHraa.

8. IlpoBepka npaBuiia CIOKEHHS HAPSHKCHUN TPU TOCIIEA0BATEIbHOM COSAMHEHUT
JIBYX PE3UCTOPOB.

9. IlpoBepka npaBuiia 11l CUIBI TOKA MPH MAPAJUIETLHOM COSIUHEHHH PE3UCTOPOB.

10.0npenenenuie paboThl MEKTPUUECKOrO TOKA, HAYIIETO Yepe3 pe3ucTop.

11.0Onpenenenue MOUTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIAEISIEMON Ha PE3UCTOPE.

12.VccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, UAYILLIETO Yepe3 JaMIIOUKy, OT
HaIpsHKEHUS HA HE.

13.0Onpenenenue KIIJI narpeBatens.

14 .MccnenoBanue MarHUTHOTO B3aUMOJIEHCTBUS TOCTOSTHHBIX MarHUTOB.

15.M3ydyenue MarHuTHOTO MOJIsl IOCTOSIHHBIX MAarHUTOB IIPU UX 00BEINHEHUH U
pa3feIcHUN.

16.VccnenoBanue neicTBUS 3IEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17.01nbITHI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTb CUJIbl B3aUMOJEHCTBUS KaTYIIKU C
TOKOM M MarHuTa OT CUJIbl TOKA M HAaIIPaBJIEHUS TOKA B KaTYIIIKE.

18.M3ydenue neiicTBHsS MarHUTHOTO TIOJISI HA TIPOBOJAHUK C TOKOM.

19.KoHncTpyupoBaHue U u3ydyeHue paboThl AJIEKTPOABUTaTENs .

20.13mepenne KITJI anekTpoaBuraTeIbHON yCTAaHOBKH.

21.O1BITHI 10 UCCIIEOBAHUIO SIBJICHUS 3JEKTPOMArHUTHOW MHIYKIIMM: UCCIIE0BAaHHUE
M3MEHEHUH 3HaYeHMsI U HaIlPaBJIEHUSI MHAYKIIMOHHOTO TOKA.

0-i1 kJacc
Pasznen 8. Mexanunueckue siBJICHUS.

Mexanndeckoe JBHKCHUC. MaTepI/IaJ'II)HaH touka. Cucrema orcuera. OTHOCUTEIILHOCTD
MCXaHHNYCCKOT'O ABMIKCHUA. PaBHOMepHOC HpHMOHHHeP’IHOG JABUKCHUC. HepaBHOMepHOG
HpﬂMOHHHeﬁHOG JABWXKCHUC. CpeILHSISI 1 MI'HOBCHHAasd CKOPOCTH TCJia IIPpU HEPABHOMEPHOM
JABUKCHUU.

Yckopenue. PaBHoyckopeHHOE npsiMouHeHoe aBrkeHne. CBoOoHoe najgeHue. OnbIThI
lanumnes.

PaBHOMepHOE N1BHkKEHUE MO OKpyx)HOCTH. Ilepuon u yacrora oOpamenus. Jluneitnas u
yrioBasi CKopocTH. LleHTpocTpeMuTelIbHOE YCKOPEHHUE.

IIepBe1it 3akoH HeroTona. Bropoit 3akoH Herotona. Tpernii 3akoH HerotoHa. [IpuHnmmn
CYIIEPIIO3ULINH CUIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: CHila TPEHHS CKOJIbKEHUS, CUJIa TPEHUSI MTOKOS,
JpyTre BUIbI TPEHUS.

Cuna TsDKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOPEHUE CBOOOIHOTO MaICHUSI.
JBmxenue mmanet Bokpyr Connua. [lepBas kocMudeckast cCkopocTs. HeBecoMocTh u
MEPETPY3KHU.

PaBHOBecue MarepuanbHOI TOUkH. AOGCOIOTHO TBEp0E Teo. PaBHOBECHe TBEPIOTO Tela C
3aKpEIUICHHOM OChI0 BpalieHus. MoMeHT cuibl. LleHTp TsxecTH.



Nmnynec Tena. MI3Menenue umnynbca. IMiynbe cuibl. 3aKOH COXpaHEHUS UMITYJIbCa.
PeaktuBHOE NBMKEHUE.

Mexannueckasi pabota 1 MOIIHOCTb. PaboTa cui TsxecTH, ynpyroctu, Tpenus. CBs3b
9HEepruu U padoTsl. [loTeHnnanbHas 3HEpPrys Tena, NOJHATOr0 HaJl IOBEPXHOCTHIO 3EMJIU.
[ToTenunanpHas Heprus cxartoi npyxunbl. Kunernueckas sueprusi. Teopema o
KMHETUYECKOM SHEPruu. 3aKOH COXPaHEHUSI MEXAHUYECKON SHEPIuu.

JdemoHcTpauuu.
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7.
8.
9.

HaOnroneHne MexaHHYECKOTO ABMKEHHS TeJIa OTHOCUTEIILHO Pa3HbBIX TNl OTCYETA.
CpaBHeHUE IMyTeH U TPACKTOPUI JIBIKEHUS OJTHOTO M TOTO K€ TeJla OTHOCUTEILHO
pa3HbBIX TEJ OTCYETA.

N3mepenne cKOpoCcTH U YCKOPSHHSI PSMOJIMHEHHOTO JIBHYKEHUSI.

HccnenoBanue Mpu3HaKOB PABHOYCKOPEHHOTO JBHIKEHHS.

HaGroienne IBYKEHUS Tela IO OKPY>KHOCTH.

HaOnroeHne MexaHHUYECKUX SBJICHUHN, POUCXOISAIINX B CHCTEME OTCUETA
«Tenexkay» npu ee pAaBHOMEPHOM U YCKOPSCHHOM JBHKCHHH OTHOCHUTEIIBHO
kaOuHeTa PU3MKH.

3aBUCHMOCTDH YCKOPEHHS TeJla OT MacChl Tella U JICUCTBYIOIICH HA HETO CHUIBI.

HaOnroneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TEJl.

W3meHeHue Beca Tela Ipu YCKOPEHHOM JIBHKEHUH.

10.Ilepenaua umiynabca Npu B3aMMOAEHCTBUH TEIL.

11.TIpeoOpa3oBaHusi JHEPTUU MIPU B3AUMOACHCTBUH TEIL.

12.CoxpaHeHue uMIyabca pu HEYIpYyroM B3auMOJEHCTBUY.
13.CoxpaHeHne UMITyJIbCa MPH a0COTIOTHO YIPYTrOM B3aHMO/ICHCTBHH.

14 . HaGnroneHne peakTUBHOTO JIBUYKEHUS.

15.CoxpaHeHre MEXaHUYECKOM 3HEpPTUU IPpU CBOOOJHOM MaACHUH.
16.CoxpaHeHne MexaHMYECKOW PHEPTUU MPH IBUKEHUU TeJa Mol AeHCTBUEM

MIPYKUHBI.

JlaGopaTopHble pa0oThI U ONBITHI.

1.

o N

KoHcTpynpoBanue Tpakrta i pasroHa U JajdbHENILIEro paBHOMEPHOIO ABUKECHHUS
[IapUKA WIH TEIEKKH.

Omnpenenenue cpeHel CKOPOCTH CKOJIBbKEHHs OpycKa WM JBH)KEHUS IIapUKa Mo
HAKJIOHHOM IIOCKOCTH.

Omnpenenenne ycKopeHus Tella IPU paBHOYCKOPEHHOM JIBHKEHUU 10 HAKJIOHHON
MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH ITyTH OT BPEMEHH NPU PABHOYCKOPEHHOM JIBUKEHUU
0e3 HavaJIbHOW CKOPOCTH.

[TpoBepka rumnoTe3sl: €Cu NPU PABHOYCKOPEHHOM JBM)KEHUU 0€3 HauyalbHOM
CKOPOCTH ITYTH OTHOCSITCS KaK psiJl HEYETHBIX YHCEJl, TO COOTBETCTBYIOLIUE
IIPOMEXYTKH BPEMEHHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAJIbHOTO
JTaBJICHUSL.

Onpenenenre kodpduueHTa TPEHUS CKOJIbKEHHSL.

Onpenenenne KeCTKOCTU MPYKHUHBI.

Omnpenenenne paboThl CHIIBI TPEHUS IIPU PABHOMEPHOM JIBUXKEHUU TeJa M0
TOPU30HTAIILHON ITOBEPXHOCTH.



10.Onpenenenrie paboThl CHIIBI YIPYTOCTH MPU MOABEME I'Py3a C UCTIOIB30BAHUEM
HEMOABMKHOTO U MOABHKHOI'O OJIOKOB.
11.M3yueHue 3aKkoHa COXpaHEHUS SHEPTUH.

Pasznen 9. MexaHHYeCKHE KOJIEOAHUS Y BOJIHDI.

KonebarenbHoe nBuxenue. OCHOBHbIE XapaKTEPUCTUKK KoJeOaHU: Iepuol, 4acToTa,
aMIUIMTyna. MaTtemMaTH4ecKui U pyKUHHBIA MasTHUKU. [IpeBpalenue sHepruu npu
KoJ1e0aTenbHOM JIBUKECHUU.

3aTyxa101uHe KoJIeOaHMS. BBIHY)KI[CHHBIG kosieOanus. Pe3onanc. MexaHn4ecKkue BOJIHEI.
CBolicTBa MEXaHHYSCKHX BOJIH. HpOI[OJIBHbIe H MOIICPCUHBIC BOJIHBI. I[JII/IHa BOJIHBI
CKOPOCTB €€ paClIpOCTPaHCHUA. MexaHu4yecKue BOJHBI B TBEPAOM TCIIC, celicMHYeCcKne
BOJIHBI.

3Byk. 'poMKOCTB 3ByKa U BhIcOTa TOHA. OTpakeHue 3Byka. MHpa3ByK U yInbTpa3ByK.
JdeMmoHcTpamum.

Habntonenue xonebanuil Ten moJ1 AeHCTBUEM CHIIBI TSKECTH M CUIIbI YIIPYTOCTH.
Habnronenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

HabntoneHue BbIHYXAEHHBIX KoJeOaHUI U pe3oHaHca.

PacnipocTpaneH#e npo10IbHBIX U TONEPSYHBIX BOJIH (Ha MOJICIN).

HaGntoneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYyCTHUYECKUI PE30HAHC.

ouhkwdE

JlaGopaTopHbie paGoThI U ONBITHI.

1. Onpenenenuie 4acToThl U epuoa KojaeOaHHi MaTEMaTHUYECKOr0 MasiTHUKA.

Onpenenenre 4acToThl ¥ Mepro/ia KoieOaHui Npy>KUHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCUMOCTH Mepro/ia KoJeOaHuil MOIBEIEHHOT0 K HUTH Ipy3a OT
JUIUHBI HUTH.

4. VlccnenoBaHue 3aBUCUMOCTH Mepro/ia KoJeOaHuil MPYKMHHOTO MasiTHUKA OT MacChl
rpysa.

5. IIpoBepka HE3aBHCHMOCTH Tlepuoa KojaeOaHHii rpy3a, HOJBEIIEHHOTO K HUTH, OT
Macchl Tpys3a.

6. OImBITHI, JEMOHCTPHUPYIOLIUE 3aBUCUMOCTb NIEpro/ia KojJeOaHUH MPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.

7. V3MepeHue yCKOpeHUsi CBOOOHOTO MaICHHS.

N

Pazgen 10. DiieKTpOoMarHuTHoe 1oJie M 3JJeKTPOMATHUTHbIE BOJHBI.
DNeKTpOMarHuTHOE MoJje. DIeKTPOMarHUTHbIE BOJIHBI. CBOWMCTBA AJIEKTPOMArHUTHBIX BOJIH.
[Ikana 35eKTpOMarHuTHHIX BOJIH. MIcIonb30BaHKe 3JIEKTPOMArHUTHBIX BOJH JUIsI COTOBOM
CBSI3H.

DJeKTpoMarHuTHas nmpupoja ceeta. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.

JdemoHcTpaumu.



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

JlaboparopHblie padoThI M ONBITHI.
1. V3yueHune CBOMCTB AJIEKTPOMATHUTHBIX BOJIH C TIOMOIIBIO MOOHMIILHOTO TeledoHa.
Pa3zgen 11. CBeToBbI€E SIBJICHMA.

JlyueBas monens cBera. Mictounuku ceera. [IpsaMonHeiHOE pacipOoCTpaHEHUE CBETA.
3atmenust Connia u JIynsl. Otpaxkenue cBera. [nockoe 3epkano. 3aKOH OTpaKEHHs CBETA.

IIpenomnenue cBera. 3aKoH MpeaoMIIeHUs cBeTa. [loHOE BHYTpEHHEE OTpaKEHHE CBETA.
Vcnonb30BaHue MOJHOTO BHYTPEHHETO OTPAKEHUS B ONITHYECKUX CBETOBOAX.

JIunza. Xop mydeii B tuH3e. Ontuyeckas cucreMa ¢oroarniapara, MUKpOCKOIa U TeJIECKoIa.
I'ma3 xak onrryeckas cucrema. bim3opykocTs U JaIbHO30PKOCTb.

Paznoxenne 6enoro ceera B criektp. OnbiTel Hetorona. CiiokeHne CrieKTpajJIbHBIX BETOB.
Jucnepcus cBera.

JdeMoHcTpanum.

[IpssMonMHENHOE pacIIpOCTPAHEHHUE CBETA.

OtpaxeHue cBera.

[Tonydenne n3o00paxxeHuii B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomiienue cBera.

OnTruyeckuii CBETOBO/I.

Xon nyueil B coOuparomeit aunse.

XoJ1 1y4deil B pacCEeMBalOIIEH JIMH3E.

[Tomyyenue n300pa>keHUi € TOMOLIBIO JIUH3.

. Ilpunnun aeiictBus ¢oToamnmnapara, MUKPOCKOIIA U TEJIECKONA.
10.Mogens raasa.

11.Pa3noxeHue 6€10ro CBeTa B CIIEKTP.

12.TTonyyenue 6e10r0 CBETa MPHU CIOKEHUH CBETA Pa3HBIX 1IBETOB.

©CoNoaR~wWNE

JlaGoparopHbie padoThI M ONBITHI.

=

HccnemoBanue 3aBUCUMOCTH YTIIa OTPAKEHUSI CBETOBOTO JIy4a OT yIJia aIeHus.
N3yuenne xapakTepUCTHK U300paKeHUs IPEMETa B INIOCKOM 3epKaje.
HccnenoBanue 3aBUCUMOCTH yTiIa MPETOMIICHHST CBETOBOTO JIyda OT yria MaJeHus
Ha TPAHUIIE «BO3AYX—CTEKIION.

[Tonyuenne n300pakeHHI C TOMOIIBI0 COOMPAIOIICH JTNH3HI.

Onpenenenne GOKYCHOT'O PACCTOSHUS M ONTUYECKON CHUIIBI COOMpAIOIIEi JINH3HI.
OMBITH TIO PA3TIOKEHHUIO OEITOTO CBETA B CIIEKTP.

OMnBITH IO BOCIIPHUSTHUIO I[BETA MIPEIMETOB MPHU UX HAOIOJICHUH Yepe3 IIBETOBbIE
GuIbTPHI.

wn

No ok

Pasznea 12. KBaHnToBbIC SIBJICHHUA.



OmnbiThl Pesepdopaa u mnanerapuast mozens aroma. Monens atoma bopa. Mcnyckanue u
IIOTJIOIEHUE cBeTa aTOMOM. KBaHTEI. JInHEeWuUaThie CIIEKTPBI.

PaguoaktuBHOCTB. Anbda-, 6eTa- 1 ramMmma-u3iaydeHus. CTpoeHne aTOMHOTO sIpa.
Hyxnonnas moznens aromHoro siapa. M3oromnsl. PagnoaktuBHble npespaienus. [lepuon
II0JIypacnaaa aTOMHBIX sJEp.

SnepHbie peakuu. 3aKOHBI COXPAHESHUS 3aPSI0BOTO U MAaCCOBOTO YHCE. DHEPIHs CBSI3U
aTOMHBIX sfep. CBsI3b Macchl M DHEpTruu. Peaknmu cuHTe3a U nenenus siuep. Mcrounuku
sHepruu CoJiHIIa U 3BE3/I.

SAnepHas sHepreTuka. JIeMcTBUSA pagUOAKTUBHBIX U3IyYECHUN HA KUBBIE OPraHU3MBI.
JdeMoHcTpanum.

CrieKTphl U3JIydeHUs U MOMJIOIIEHNUS.

CrieKTphl pa3aMyHbIX Ia30B.

Crnektp Bonopoza.

Habmronenue TpexoB B kamepe BuibcoHa.

Pabora cueTurka MOHU3UPYIOIUX U3TYyYECHUH.

Perucrpanus uznydeHus NpupoJHbIX MUHEPAJIOB U IPOAYKTOB.

ok wdE

JlaGopaTopHble paGoThI U ONBITHI.

1. HaGnroneHue CIUIONIHBIX U TMHEHUATHIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBanue TPEKOB: U3MEPEHHUE SHEPTHU YACTHUIIBI TI0 TOPMO3HOMY TYTH (110
dhoTorpadusm).

3. M3mepeHne paauoakTuBHOTO (hOHA.

IHoBTOpHTE/ILHO-00001IAKOIINI MOAYIb.

[ToBTOpHUTENEHO-0000IIAOIINI MOTYJb MPEIHA3HAUEH VISl CUCTEMATU3AIMHN U 0000IIIEeHUS
MIPEIMETHOTO COJIEPYKAHMS U OIBITA IEATEIbHOCTH, IPHOOPETEHHOTO MPU U3YUYEHHH BCErO
Kypca (HU3UKH, a TaKXKe IS TOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHY 10
¢bu3uke A5 00y4arOUMXCsl, BBIOPABIINMX 3TOT y4EOHBINH MpeMeT.

[Ipy n3ydeHnn JaHHOTO MOIYJIA PEATU3YIOTCS U CHCTEMATU3UPYIOTCS BUJIbI IEATEIBHOCTH,
Ha OCHOBE KOTOPBIX 00ECTIeYNBAETCS TIOCTUKEHNE MPEAMETHBIX U METaIlPeIMETHBIX
IJIAaHUPYEMBIX PE3YJIbTaTOB 00yUeHUs, POPMUPYETCS] €CTECTBEHHO-HAay4Has PaMOTHOCTb!
OCBOCHME HAYYHBIX METOJ0OB UCCIIEIOBAHUs SBJICHUMI IIPUPOABI U TEXHUKH, OBJIAJICHUE
YMEHUSIMH OOBSICHATH PU3NYECKHUE SIBICHUS, IPUMEHSS MTOJIy4eHHbIE 3HaHUsI, peliaTh
3a/1a4d, B TOM YHCJIE KAYECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

HpI/IHI_[I/IHI/IaJ'IBHO I[CHTCJIBHOCTHBIP'I XapaKkTep JAaHHOTO pa3aciia peajn3yeTcCsa 3a CUCT TOr o,
4qTo 06yqa10m1/1ecs{ BBITIOJIHAIOT 3aJIaHUs, B KOTOPBIX UM IIPEAJIaracTcCH.

Ha OCHOBE TOJTyYC€HHBIX 3HAaHUW PACIO3HABATh M HAYYHO OOBICHATH (DU3NIECKUE SIBIICHUS B
OKpY>Karollel NpUpoJIe U MOBCEAHEBHOM )KU3HH;



HCIIOJIb30BATh HAYYHBIC MCTOABI UCCIICAOBAHUA (1)I/I3I/I‘I€CKI/IX SIBJIGHI/Ifl, B TOM YMCJIC OJId
IIPOBEPKH THIIOTE3 M MMOJIYYCHHSA TCOPETUYCCKUX BBIBOIOB,

OOBACHATH HAay4YHBIC OCHOBBI HauoOoee BayKHBIX I[OCTI/I}KCHI/Iﬁ COBpPEMEHHBIX TCXHOJ'IOFI/II\/'I,

HaIpuMEp, NPaKTUUICCKOro UCIIOJIb30BaHUS PA3JIMYHBIX HCTOYHUKOB SHECPIrMU HA OCHOBC
3aKOHa MMPEBPAILICHHA U COXPAaHCHUS BCEX N3BECTHBIX BU0OB SHEPTHU.

IlnanupyemMble pe3yabTaTbl 0CBOECHUS
npeaMeTa

JINYHOCTHBIE pe3yabTaThl

B pe3ynbrare n3yueHus GU3NKU Ha YPOBHE OCHOBHOTO 00IIIEro 00Opa3oBaHUs Yy
oOyyaroterocst OyyT c(hOpMHUPOBAHBI CICIYIOIINE TNYHOCTHBIC PE3YJIbTAThI B YACTH

1) naTpHOTHYECKOTO BOCTIUTAHHUS

e IIPOSIBIICHUE UHTEPECA K HICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHHUCKOU
bu3nuecKoil HayKH;
e IIEHHOCTHOE OTHOUICHHE K JIOCTHKEHHUSM POCCHICKUX YUEHBIX-(DU3HKOB;

2) IPaKAAHCKOI0 1 IYXOBHO-HPABCTBCHHOI'0 BOCIIUTAHMSL .

e TOTOBHOCTH K aKTUBHOMY yYacCTHIO B 00CYKJI€HUH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKHUX TPOOJIEM, CBI3aHHBIX C MPAKTUYSCKUM PUMEHEHUEM JTOCTHKCHUN
buzukwy;

e 0CO3HaHUE BAYKHOCTH MOPATLHO-ITUICCKUX MPUHIIMIIOB B JEATSIEHOCTH YICHOTO;

3) 3cTeTHYeCKOro BOCIUTAHMS:

e BOCHPUATHEC OCTCTHYCCKUX KAUCCTB (1)I/ISI/I‘~I€CKOI\/JI HayKH. €€ TapMOHHUYHOT'O
IMOCTPOCHMU A, CTPOIrOCTH, TOYHOCTH, JJAKOHUYHOCTH,

4) HeHHOCTH HAYYHOI0 MO3HAHUSI:

e 0CO3HAHUE IIEHHOCTH (PU3NYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MUPa, OCHOBBI Pa3BUTHsI TEXHOJIOTUH, BA)KHENIIEW COCTABIISAIOIIEN KYJIBTYPBI,

e Ppa3BHUTHE Hay4yHOU JI0003HATENILHOCTH, HHTEPECA K UCCIIE0BATEIbCKON
JESATENBHOCTH;

5) opMuUpOBaHHS KYJIbTYPbI 310POBbsI H IMOLMOHAILHOI0 0JIATOTIOJTYYHS:

e 0CO3HaHUE IIEHHOCTH 0e30MacHOro 0opasa *HU3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHUpE, B&XKHOCTH MPaBUII O€30MacHOTr0 OBEJCHUS Ha
TPAHCIIOPTE, HA OPOTax, C 3JIEKTPHYECKUM H TETJIOBBIM 000pYI0BaHHEM B
JOMaIIHUX YCJIOBI/I}IX;



e cpOpMUPOBAHHOCTH HaBbIKA pediekcuu, MPU3HAHUE CBOETO MpaBa Ha OLITUOKY U
TAKOTO e MpaBa y IPyroro 4eioBeKa,;

6) TPy10BOr0 BOCIIUTAHUS

e AKTHBHOC y4aCTHE B PCIICHUH MPAKTUYECKUX 3a/1a4 (B paMKaX CEMbH,
00pa3oBaTe/IbHON OpraHu3aliy, TOPOIa, Kpas) TEXHOJIOTHYECKON M COIUATbHOM
HANPABIEHHOCTH, TPEOYIOIUX B TOM YHCIE ¥ (PU3NICCKUX 3HAHUM;

e HHTEpEC K MPaKTUYECKOMY U3YUEHUIO MPOQECCHii, CBA3aHHBIX C (PU3UKOIA;

7) 3K0JIOrH4eCKOro BOCIIUTAHMSA:

e OpHCHTAIMS HAa MPUMEHECHHE (PU3MYCCKUX 3HAHUH JJI PEIICHUS 33/1a4 B 00J1aCTH
OKPY>KaIOIIEeH Cpefibl, MJIAHUPOBAHUS MTOCTYIKOB M OLICHKU UX BO3MOXKHBIX
MOCITEACTBUM JJIsl OKPYKAIOIIEH cpebl,

e 0CO3HAHUE II00ATBHOTO XapaKTepa SKOJIOTHIESCKHX TIPOOIIEM U ITyTeH X PEIICHWS,

8) amanTanuu K M3MEHSIIOIUMCS YCJIOBHSIM CONMAIbHON U IPUPOTHOI cpebl:

e TOTPEOHOCTH BO B3aMMOJICHCTBUH ITPH BBIIOJIHEHUH MCCIIEOBAaHUN M TPOESKTOB
(du3nUecKoil HaNPaBICHHOCTH, OTKPBITOCT ONBITY U 3HAHHUSAM APYTHX;

e TIOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Y€pe3 MPAaKTHUECKYIO IESTEIbHOCTD,

e TMOTPEOHOCTH B (POPMHUPOBAHNHN HOBBIX 3HAHHM, B TOM YHCie (GOpMyIUpOBAThH HIIEH,
HOHSTHS, TUIIOTE3bI 0 (PU3NIECKUX O0BEKTaxX U SBICHUSX;

e OCO3HaHUE JIePUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JIaCTH
buzukwy;

e IIJJAHWPOBAHUE CBOETO PA3BUTHSI B TPHOOPETEHUH HOBBIX (PM3MUECKUX 3HAHUIA;

e CTpPEMJICHHE aHAJIM3UPOBAThH U BBIABIATH B3aMMOCBSI3U IPUPO/IbI, 00IIECTBA U
HKOHOMHKH, B TOM YHCJI€ C HCIIOJIb30BaHHEM (DM3NYECKUX 3HAHU,

e OIICHKA CBOMX JICUCTBHI C yUETOM BIUSHHS Ha OKPYKAIOIIYIO CPEY, BO3MOKHBIX
[J100abHBIX TOCIIEICTBUM.

MeTanpeaMeTHbIe Pe3yJbTAThI

B pesynbpTare ocBoeHHS IporpaMmbl 1o GU3HKe Ha yPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus
y oOy4aromierocst OynyT copMUpOBaHbI MeTaNpeAMeTHbIE Pe3YJIbTAThI, BKIIOYAIOIIHE
IO3HAaBaTCJIbHBIC YHUBCPCAJIBHBIC yqe6HLIe HeﬁCTBHﬂ, KOMMYHUKATHBHBIC YHUBEPCAJIbHBIC
yueOHbIe ACUCTBUS, PETYIATUBHBIE YHUBEPCAbHbBIE YUeOHBIEC CHCTBUS.

Ilo3naBaTebHBIE YHHMBEPCAJIbHbIE Y4eOHbIE 1eCTBUS
Ba3oBble j1ornuyeckue AeiicTBUA:

e BBIBJIATH U XapaKTEPHU30BaTh CYIIECTBCHHBIE MPU3HAKK 00BEKTOB (SBICHUH);

e YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIaccU(UKAIINK, OCHOBAHUS JUIS
00001ICHUS U CPAaBHEHUS;

e BBISBIIATH 3aKOHOMEPHOCTH M IIPOTUBOPEUUS B pacCMaTpUBAEMbIX (paKTax, JAHHBIX
1 HAOJTIOJICHUSX, OTHOCSIINXCS K (PU3HUCCKUM SIBJICHUSM,



e BBISBIIATH IPUYUHHO-CIICJICTBEHHBIC CBSI3U NIPU M3YYCHUU (DU3UUECKUX SBJICHHUM U
MPOIIECCOB, J€NIaTh BHIBOJIBI C HCITOJIb30BAHUEM JCTYKTUBHBIX U HHIYKTUBHBIX
YMO3aKJTFOYCHUH, BBIIBUTATh TUIIOTE3BI O B3AaUMOCBSI3AX (U3NYCCKUX BEIIUYHH;

e CaMOCTOSATEJILHO BHIOMPATH CIIOCO0 pelieHus yaeOHOH (PU3MIECKON 3a1aun
(cpaBHEHHE HECKOJILKUX BAPHAHTOB PEIICHUS, BEIOOp HarboJIee MOIXOISIIETO ¢
Y4ETOM CaMOCTOSITEIIbHO BBIJICJICHHBIX KPUTEPHEB).

Ba3oBble uccienoBarejabcKue 1eHCTBUA:

e HCHOJIB30BATh BOIPOCHI KAK UCCIEA0BATEIbCKUI HHCTPYMEHT NIO3HAHUS;

e IIPOBOJIUTH 10 CAMOCTOATEIBHO COCTABICHHOMY IUIaHy OIBIT, HECJIOKHbBIN
bU3HYECKUI IKCIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBAaHNE (PU3NICCKOTO SIBIICHUS;

e OLIGHMBATh HA MPUMEHUMOCTD U JOCTOBEPHOCTh MH(OPMAIIHIO, TOTYICHHYIO B X0O/I€
WCCIIEIOBAHUS UJIW SKCIIEPUMEHTA,;

e CaMOCTOATEIBHO (HOPMYIHPOBATH OOOOIIEHHS U BBIBOJIBI 10 pe3yIbTaTaM
MIPOBEJICHHOTO HAOJIOICHUSI, OIBITA, UCCIEAOBAHUS,

e TMPOTHO3MPOBATH BO3MOXKHOE JalbHEHIIee pa3BUTHE (PUZNUECKUX IIPOLIECCOB, a
TaK>K€ BBIJIBUTATh MPEATIONOKEHHS 00 UX Pa3BUTUHU B HOBBIX YCJIOBHSIX U
KOHTEKCTaXx.

PabGora ¢ undopmanmei:

e TPUMEHSATH PA3IMYHBIE METO/Ibl, UHCTPYMEHTBI U 3aIIPOCHI IIPH IIOMCKE U 0TOOpE
MHGOPMALIMU WU ITaHHBIX C YYETOM IIPEUI0KEHHON yueOHOM (hu3ndeckoi 3a1auu;

e AHANM3MPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH NH(OPMALIHIO
pas3INYHbIX BUIOB U GOPM MPEICTABICHHUS;

e CAMOCTOSATEIbHO BHIOMPATH ONTUMAIbHYIO (pOpMY Ipe/IcTaBIeHUs HHDOPMALIUU U
WUTIOCTPUPOBATh pPeLIacMble 3a7a4l HECIIOKHBIMU CXEMaMH, THarpaMMaMH, HHOU
rpaduKoi U UX KOMOMHAITUSIMH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJBbHBLIC y‘leﬁl—[l)le JedcTBUA:

e B X0JIe 00CYXICHHUS yueOHOTO MaTepHuaa, pe3yIbTaToB JIA0OPATOPHBIX PabOT 1
MIPOEKTOB 33J]aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOil TEMBI 1 BHICKA3bIBATh
UJICH, HAIlCJICHHBIC Ha PEIICHUE 3a/1a9H U MMOJJIep)KaHnue OJIaroXKeIaTeTbHOCTH
OOILIEHNS;

e COITOCTABIIATH CBOM CYXKJICHHUS C CYXJICHUSIMH JPYTHX YYACTHHKOB JIMAJIOTa,
0OHapyXUBaTh pa3IUYMe U CXOJCTBO MO3UIHH,

e BBIPAXXATh CBOIO TOYKY 3PCHHSI B YCTHBIX M MMCHMEHHBIX TEKCTaX;

e MYOJIWYHO MPECTABIATh PE3YIbTATHI BBITOJIHEHHOTO (PU3NYECKOTO OMBITA
(sKCIIepUMEHTa, HCCIIeI0BaHNUs, IIPOEKTA);

e TIOHHMMATh M HCIIOJNH30BATh MPEUMYIIECTBA KOMAaHTHOW U UHANBUAYAILHON paOOTHI
IIPU peIIeHNN KOHKPETHON (U3UUYECcKOil mpoOiIemsbl;

e TIPUHUMATH IIEJI1 COBMECTHOH JIEATEILHOCTH, OPTaHU30BHIBATh ICUCTBUSA IO €€
JIOCTHIKEHUIO: PACTIPEACIIATE POJIH, 00CYKIaTh MPOIECCHI H PE3YIbTATHI
COBMECTHOH paboThl, 0600111aTh MHEHUS HECKOJIBKUX JIIOJICH;

e BBINOJIHATH CBOIO YacTh PaOOTHI, JIOCTHTast KAYECTBEHHOTO PEe3yJIbTaTa 10 CBOEMY
HATPABIICHUIO U KOOPAWMHHUPYS CBOU JACUCTBUS C APYTUMHU YICHAMHU KOMAH/IbI,

e OLIEHMBATh KAYECTBO CBOETO BKJIA/1a B OOLIUI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO CPOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.



PerJIﬂTHBHLIe YHUBEpPCAJIbHBIC y‘leﬁﬂble JeicTBUA
CaMoopranmaunﬂ:

e BBISBJIATH IPOOJIEMBI B )KU3HEHHBIX U YYCOHBIX CUTYAIHSIX, TPEOYIOIIUX IS
petienus GU3NIECKUX 3HAHUH,

e OPHEHTHUPOBATHCS B PA3IMYHBIX MMOAXOAaX MPUHATUS pelieHUN (MHANBUIYATBHOE,
NPUHATHE PELICHHS B TPYIIE, IPUHATHE PEIICHUH TPYIIOH);

e CaMOCTOSTEIBHO COCTABISTH AJTOPUTM perieHus GU3MIECKON 3aa4u MM TUTaHa
UCCIICIOBAaHMS C YYETOM MMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATH TpeIaracMble BApUAHTHI PEIICHUIA;

e JIeNaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CﬁMOKOHTpOJ’[b, IMOLMOHAJIbHBIA HHTEJJIEKT:

JIaBaTh aJICKBaTHYIO OLICHKY CUTYallUH U IIPEUIaraTh IJIaH €€ U3MEHEHHS,

o OOBSACHATH NPUYHHBI JOCTIKCHUSI (HEIOCTIIKCHUSI) PE3YJIbTATOB JISSITEIbHOCTH,
JIaBaTh OLIEHKY MPHOOPETCHHOMY OIIBITY;

e BHOCHUTb KOPPEKTHBBI B ICATECIBHOCTH (B TOM YHCIIC B XOJI BBIITOTHCHHS
(U3MUYECKOTO UCCIISIOBAHUS HJIH IPOCKTA) HA OCHOBE HOBBIX OOCTOSTEIILCTB,
U3MEHMBILIUXCS CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHUSM,

e CTaBUTH ceOsI HA MECTO JPYroro 4eloBeKa B X0l CIIopa MiIN TUCKYCCHH Ha
HAy4YHYIO TEMY, [IOHUMaTh MOTUBBI, HAMEPEHMSI U JIOTUKY IPYIroro;

e TpPU3HABATh CBOE MPABO Ha OLIMOKY IpU pelieHnn (GU3NUECKUX 3a7a4 WK B

YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE JK€ IIPAaBO APYIoro.

IIpeanMeTHBIE pe3yabTAThl

7-i RJaacce

K koHIly 00y4eHus B 7-M KJiacce peMETHbBIE pe3yIbTaThl Ha 0A30BOM YPOBHE JOJKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHIA:

e HCIIOJBb30BAaTh IMOHATUI. (1)I/I3I/I'-IeCKI/Ie U XUMHWYCCKHUEC SIBJICHUA, Ha6J'IIOJIGHI/Ie,
HKCIIEPUMEHT, MOJIENb, TUIIOTE3a, EAMHUIIBI (PU3NIECKUX BETUYHH, aTOM,
MOJICKYJIa, arperaTHbIe COCTOSHUS BemecTBa (TBepaoe, KHUIKOE, ra3000pasHoe),
MEXaHUYECKOe JBMKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE, MPSMOIHMHEUHOE),
TPaeKTOpHs, paBHOJACHCTBYOMAs cruia, aepopmanus (yrapyras, miacTa4eckas),
HEBECOMOCTH, COOOIIAIOIINECS COCY/Ib;

e paznuuath sBieHus (AU dy3us, TEIIOBOE ABHKCHUE YaCTHIL BEIIECTBA,
paBHOMEPHOE IBHKECHIE, HEPABHOMEPHOE JABM)KCHUE, MHEPIIUs, B3AUMOJCHCTBHE
TEJ, PABHOBECHE TBEPJIBIX TN C 3aKPEIJICHHON OChIO BpAIlCHHSI, TTeperada
JABJICHUS TBEPABIMU TellaMU, JKUIKOCTSIMH M ra3aMu, aTMOC(EepHOe JaBlieHuUE,
IJIaBaHUEC TECII, npeBpameHHﬂ MeX&HquCKOﬁ 3HepI‘I/II/I) 110 OIIMCAHUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIONIUX TaHHOE
(bu3HIecKoe SIBJICHUE,

e pacro3HaBaTh MPOSBICHNUE U3YYCHHBIX (PU3NUECKUX SIBICHUI B OKPY)KaIOIIEM
MHUpE, B TOM 9HClie (PU3HUECKUE SIBJICHHUS B IPUPOJIC: MPUMEPHI JIBYKCHUS C



Pa3IMYHBIMU CKOPOCTSIMH B )KMBOW M HEKUBOU IIPUPOJE, NEUCTBUE CUIIBI TPEHUS B
IPUPOJIE U TEXHUKE, BIMSHUE aTMOC(QEPHOTO AABJICHHSI HA )KUBOM OpraHu3M,
IUIaBaHUE PBIO, PHIYAry B TEJIE YEJIOBEKa, IIPU 3TOM MEPEBOAUTH MPAKTHIECKYIO
3a/1a4y B y4eOHYIO, BBIJICIIATh CYLIECTBEHHBIC CBOMCTBA (IPU3HAKK) (DU3HUECKUX
SIBJICHUM

e ONKCHIBaTh U3YYEHHBIE CBOMCTBA TEJ U (PU3UUECKUE SIBJICHUS, UCIOb3Ys
(pusnueckue BenMuuHbI (Macca, 00beM, INIOTHOCTh BEIIECTBA, BPEMSi, ITyTh,
CKOPOCTB, CPEHSISI CKOPOCTh, CHJIA YIIPYTOCTH, CUJIA TSKECTH, BEC TEJla, CHIIA
TpeHwsl, aBjieHue (TBepIoro Teja, )KUAKOCTH, ra3a), BRITAIKHBAIONIAs CHJIA,
MeXaHu4ecKasi paboTa, MOLHOCTb, IJIEYO CHUJIbI, MOMEHT CUJIbI, KO3 (UIIMEHT
HI0JIC3HOTO JACHCTBUS MEXaHU3MOB, KHHETHUECKAsl U MOTCHIIMAIbHAS SHEPTUSL), IIPH
ONKCAaHUM MIPABUIIBHO TPAKTOBATh (PU3NUECKUIN CMBICI HCIIOJIb3YEMbIX BEJIMUYUH, UX
0003HAYCHHSI U €IMHUIIBI (PU3UUECKUX BEITHYNH, HAXOIUTH (POPMYIIH,
CBSI3bIBAIOILME ITAHHYIO (PU3UYECKYIO BEJIMYMHY C JPYTUMH BEJIMUYMHAMM, CTPOUTH
rpadMKy N3y4eHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYMH,

e XapakTepHU30BaTh CBOMCTBA TeJl, PU3UUECKUE SBICHUS U MIPOLECCHI, UCTIONb3Ys
npaBUjIa CIOKEHUs CHJ (BI0JIb OJHOM MpsiMoii), 3akoH ['yka, 3akon [lackas,
3aKOH ApXHMe/a, IPaBUIIO paBHOBecHs pbruara (0J10Ka), «30JI0TOE MPABUIIO
MEXaHUKH, 3aKOH COXPAHEHUsI MEXaHUYECKOW SHEPTHH, IIPU ITOM J1aBATh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3alIUCHIBATh €r0 MaTeMaTHUECKOe
BBIpaXCHHUE;

e 00BACHATH (pU3MUECKUE ABICHMS, IPOLIECCHl U CBOMCTBA TEJI, B TOM YHUCIIE U B
KOHTEKCTE CUTYallMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISIBIISTD
NPUYMHHO-CJIEICTBEHHBIE CBA3U, CTPOUTH O0bSICHEHHE U3 1-2 JTOrMYecKuX Iaros ¢
oropoii Ha 1-2 N3y4eHHBIX CBOWCTBA (PM3MUECKUX SIBICHUN, PU3NIECKUX 3aKOHA
WJIU 3aKOHOMEPHOCTH;

e pemaTh pacyeTHbIE 3a/1a4n B 1-2 AelcTBUS, HCIIOIB3Yys 3aKOHBI U (JOPMYIIBI,
CBsI3bIBarOIME (PU3NUECKUE BEIMYUHBI: HA OCHOBE aHaJIN3a YCIOBUS 3a/1a4H
3aMMChIBaTh KPaTKOE YCIOBUE, MOACTABIATh (PU3NUYECKUE BEIUYUHBI B (POPMYIIBI U
IPOBOJUTH PacyeThbl, HAXOAUTh CIPABOYHBIE ITaHHbIE, HEOOXOAUMBIE /IS PELICHUs
3a/1a4, OLIEHUBATh PEATMCTUYHOCTD MOJIyUeHHOU (PU3NUECKON BETUMYHHBI,

e pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOYKHO PELIMTh PU MOMOLIY (PU3MUECKUX
METO/IOB, B OIIMCAHUH UCCIIEOBAaHUS BBIICIATH IPOBEPSEMOE IIPEANIOTIOKEHHE
(runoTesy), pa3nuyaTh U HHTEPIPETHPOBATH MOMYYCHHBIN PE3YNIbTAT, HAXOAUTh
OLIMOKH B XOJI€ ONBITA, JI€JaTh BHIBOJBI 10 €r0 Pe3ybTaTaM;

e TIPOBOJUTH OMBITHI [0 HAOIIOACHUIO (PU3NYECKUX SIBICHUHM WM (PU3NIECKUX
CBOMCTB Tel: GOopMyIUPOBATH IPOBEPSEMBIE ITPEITOIOKEHUS, COOUPATh
YCTAHOBKY U3 MPEJIOKEHHOT0 000PYAOBaHUs, 3alIMChIBATH XO/1 OTbITA U
(bopMyIUpPOBaTh BHIBOIHI,

e BBINOJHATH IPSAMbIE U3MEPEHUS PACCTOSIHUSI, BpEMEHH, Macchl Teja, 00beMa, CHIIbI
U TeMIIepaTyphbl C UCIOIb30BAaHUEM aHAJIOTOBBIX U LIU(PPOBBIX MPUOOPOB,
3aMMChIBATh MOKA3aHUs MPUOOPOB C YUETOM 331aHHON aOCOIFOTHON MOTPEIIHOCTH
WU3MEPEHMU;

e TPOBOJAUTH HCCIETOBAHNE 3aBUCMOCTH OJTHOM (PU3MYECKON BEIMUMHBI OT APYTO ¢
UCIIOJIb30BAHUEM TIPSMbBIX U3MEPEHUH (3aBUCMOCTH ITyTH PAaBHOMEPHO
JBIKYLIETOCS TeJla OT BPEMEHM JIBUKEHUS TeEJIa, CUIIbI TPEHMSI CKOJIbXKEHUSI OT
Beca TeJla, KauecTBa 00pabOTKU MOBEPXHOCTEN Tell U HE3aBUCUMOCTH CUJIbI TPEHUS
OT IJIOLIAN COIPUKOCHOBEHMSI TEJI, CUIIbI YIIPYTOCTH OT YAJIMHEHUS IPYKUHBI,
BBITAJIKUBAIOIIEH CUIIbI OT 00bEeMa MOrPYKEHHOHN YacTH Tella U OT IJIOTHOCTH
XKHUJIKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH TeJIa, OT IIIyOUHBI, HAa KOTOPYIO



MOTPY>KEHO TEJI0, YCJAOBUM TUIABAHUS TEJ, YCIOBUN PaBHOBECHS pbluara U 0JOKOB),
y4acTBOBATh B IUIAHUPOBAHUU YU4€OHOTO UCCIIEIOBAHUS, COOMPATh YCTAaHOBKY U
BBITOJIHATH U3MEPEHHSI, CIIEAYS MPEATIOKEHHOMY TUTaHy, (PUKCUPOBATh PE3YIbTATHI
MOJIy4YEHHOM 3aBUCUMOCTHU (PM3MUYECKUX BEJIMYMH B BHJIE IPEIOKEHHBIX TaOJIUIl U
I‘pa(bI/IKOB, ACJIaTh BBIBOABI 110 PE3yJIbTaTaM HCCJICAOBAHUA,

e MPOBOJMTH KOCBEHHBIC H3MEPEHUS (PU3MUCCKUX BEIMYMH (IUIOTHOCTH BEIIECTBA
JKUJIKOCTH U TBEPAOIO TEJa, CHJIa TPEHUS CKOJIbKEHUS, JaBJICHUE BO3/yXa,
BBITAJIKUBAIOIIAs CUJIa, JCHCTBYIOIAs Ha MOTPYKEHHOE B JKUJKOCTH TEJIO,

K03 PHIUEHT MMOJIE3HOTO JACHCTBUS MPOCTHIX MEXAHU3MOB), CIICIYS
MPEJI0KEHHON HHCTPYKIIMU: TIPU BBITIOJTHEHUH U3MEpPEHU coOMpaTh
SKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUCHUC HCKOMOH BCJIIMYHHBI,

e co0O0/IaTh MpaBHUJia TEXHUKH 0€30IaCHOCTHU IpU paboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

e YKa3bIBaTh MIPUHIIUIBI ACHCTBUS MPUOOPOB U TEXHUUECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIIHNECS COCYAbI, OapOMETp, pbIyar, MOABUKHBIN
Y HETOJIBMKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

e XapaKTCpHU30BaThb IMPUHIIUIILI IIGIZCTBPIH HN3YUCHHBIX HpI/I60pOB U TCXHUYCCKUX
YCTPOMCTRB ¢ OMOPOM HA X OnKcaHus (B TOM YHCIIE: MOIIIUITHUKH, YCTPOHCTBO
BOJIOTIPOBO/IA, TUAPABIMUECKHUI TTPECC, MAHOMETP, BEICOTOMED, MOPIIHEBOM HACOC,
apeoMeTp), UCIOJIb3Ys 3HAHUS O CBOMCTBAX (DM3MUCCKUX SIBJICHUN U HEOOXOAUMBIE
(1)I/I3I/IT~I€CKI/IC 3aKOHBI 1 BaKOHOMepHOCTI/I;

e [PUBOIUTH MPUMEPHI (HAXOUTh HHHOPMALIUIO O MPUMEPAX) MPAKTUIECKOTO
HUCITIOJIB30BaHUA (1)I/I3I/IT~I€CKI/IX 3HaHUH B HOBCCI[HCBHOﬁ KU3HU TJIA obecrieueHus
0€30MacHOCTH NP OOPAIEHUH C TPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMH,
COXpaHEHUs 37I0POBBS U COOJIOIEHUSI HOPM IKOJIOTHYECKOTO TTOBEACHUS B
OKpYKarollleu cpere;

e OCYHICCTBIIATH 0T60p UCTOYHHUKOB I/IH(l)OpMaHI/II/I B UHTCPHETC B COOTBCTCTBHUU C
3a/IaHHBIM [TOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCA 3HAHUU U ITyTeM
CpaBHCHHA pa3JINYHbIX HCTOUYHHUKOB BBIICTIATH I/IH(l)OpMaIII/IIO, KOTOpas sABJIACTCA
MPOTUBOPEUMBOM UM MOXKET OBITH HEZOCTOBEPHOIA;

e HCIOJb30BaTh MPHU BHIMOJIHEHUN YUEOHBIX 33JaHUN HAyYHO-TIOMYJISIPHYIO
auTepaTypy (pU3uvecKoro couepikaHus, CpaBOYHbIE MAaTepUAIbI, PECYPCHI CETH
WuTepHer, Bl1ageTh NprueMaMu KOHCIIEKTUPOBAHUS TEKCTA, IPEOOPa30BaHUs
uH(pOpMaIIMK U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIO;

e CO31aBaTh coOCTBEHHbBIE KpaTKUE€ NMCbMCHHBIC U YCTHBIC COO6III€HI/I$I Ha OCHOBCEC 2—
3 UCTOYHUKOB MH(MOpMALIUU (PU3UUECKOTO COJCPKAHUS, B TOM UHCIE MyOIUIHO
JienaTh KpaTKue COOOIIEHUS O Pe3yJbTaTax MPOCKTOB MIIA YI€OHBIX
MCCJIEI0BAHMM, IPU 3TOM I'PaMOTHO KCIIOIb30BATh U3yYEHHBIN NOHATHUITHBIN
amnmapart Kypca (pu3uKH, COMPOBOXK/IATh BRICTYIUICHHE MPE3eHTAIUEH,

e TIpU BHIMIOJHEHUH YYEOHBIX MPOEKTOB U UCCIEIOBAHUIN pactpeeNsiTh 00sI3aHHOCTH
B I'pYIII€ B COOTBETCTBUH C ITOCTABJICHHBIMH 3aJladyaMU, CIICAUTH 3a BBIITOJJHCHHUEM
TUTaHa JEHCTBHM, aJleKBaTHO OIEHUBATh COOCTBEHHBIN BKIIA] B IEATEIHHOCTh
TpYIIIibl, BEICTpanBaTb KOMMYHUKATUBHOC B3aHMO}IeI>’ICTBHe, YUYUTHEIBass MHCHUC
OKPYKAIOIIHX.

8- KJ1ace

K koHIy 00y4enus B 8-M KJjiacce peIMETHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JTOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTD Yy OOYUAIOIIMXCS YMEHUH:



e HCIIOJIb30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBMKEHUE aTOMOB U
MOJIEKYJI, arperaTHbIC COCTOSHUS BEIIECTBA, KPUCTAIIMYECKHE U aMOp(HBIE Tea,
HACBIIICHHBIA U HEHACHIIICHHBIN Map, BIAXKHOCTh BO3/1yXa, TEMIIEPaTypa,
BHYTPCHHSISI SHEPTHsI, TETJIOBOM JIBUTATEIb, SJIEMEHTAPHBIN JICKTPHUCCKHUI 3apsi,
ANEKTPUUECKOE MOJI€, MPOBOAHUKU U TUAICKTPUKHU, TOCTOSIHHBINA 3JIEKTPUUECKUN
TOK, MArHUTHOE I10JI€,;

e pa3nuuath sBJICHUS (TEIUIOBOE PACIIMPEHHE U CIKATHE, TEIJIoNepeaya, TeIIOBOeS
paBHOBeCHE, CMAaYMBaHKE, KaIWJUIAPHBIC SIBJICHUS, UCTIAPCHUE, KOHACHCAIHS,
IUIaBJICHUE, KpUCcTa/UTH3anus (OTBEpACBaHKE), KMIICHHUE, TEILIoNepe1ada
(TerIonpOBOAHOCTD, KOHBEKIIMS, U3TyUYE€HHUE), JICKTPU3ALIUS TEJl, B3aUMOICHCTBHE
3apsiioB, JEHUCTBUS SJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOIEUCTBUE
MarHuTOB, JICUCTBUE MAarHUTHOTO TTOJIS1 HA IPOBOJHUK C TOKOM, DJICKTPOMAarHUTHas
WHIYKITHS) 110 OMMCAHHMIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OITBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (U3UUYECKOE SIBIICHUE,

e pacmo3HaBaTh MPOSBICHUE U3YUCHHBIX (DU3UYECKUX SBJICHUN B OKPYKAIOIIEM
MHpE, B TOM YuCie GU3HUCCKHUE ABJICHUS B IPUPO/IC: TIOBEPXHOCTHOE HATSKEHUE U
KaMWUISPHBIC SIBJICHUS B IPUPOJIE, KPUCTAILIBI B pUpoe, uainyueHue CoHia,
3aMep3aHue BOJI0EMOB, MOpCKHeE Opu3bl, 00pa3oBaHKe POCH], TYMaHa, WHesl, CHera,
ANIEKTPUYECKHUE SIBJICHUS B aTMOCc(epe, JIEKTPUIECTBO KUBBIX OPTaHU3MOB,
MarHuTHOE 1oJjie 3eMJId, Apeid MOI0COB, POJIb MATHUTHOTO TIOJIS JIJIS YKU3HU Ha
3emuie, OJISIPHOE CUSIHUE, ITPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a/1a4y B
y4eOHYI0, BBIICIIATh CYIIECTBEHHbBIE CBOMCTBA (MPU3HAKK) (DU3NUIECKUX SBICHHA;

e OMNHCHIBATh U3YUYCHHBIC CBOMCTBA TEN U (U3UUECKUE SBJICHUS, UCIIONb3YS
busryeckre BeTHYUHBI (TeMIepaTypa, BHYTPEHHsISI SHEPTHsl, KOJIMUECTBO TEIUIOTHI,
yJelIbHAas TETIOEMKOCTD BEIIECTBA, YACIbHAS TEIUIOTA TJIaBICHUS, yaeabHas
TEIUI0Ta MapooO0pa3oBaHus, yeabHas TeII0Ta CTOPaHUs TOTUIMBA, KOA(PHUITUEHT
TIOJIE3HOTO JACHCTBUS TEIJIOBOM MAIIMHBI, OTHOCUTENIbHAS BIAXKHOCTh BO3/yXa,
ANEKTPUUECKUH 3apsl, CUiIa TOKA, SJIEKTPUUECKOE HAPSHKEHHUE, COTPOTUBIICHHE
MIPOBOJIHUKA, YIEIHHOE COMPOTHBIICHHUE BEIIECTBA, pad0Ta M MOIITHOCTh
SIICKTPUYECKOTO TOKA), IIPH ONMMCAHUH MTPABUIIBHO TPAKTOBATH (DU3UUECKHUIA CMBICIT
WCIIOJIb3YEMBIX BETUYMH, 0003HAYEHUS U €TUHUIIBI (PU3MUECKUX BEIIMYMH,
HAXOJUTh (POPMYJIBI, CBSA3BIBAIOIIUE TaHHYIO (U3UUYECKYIO BETUUUHY C APYTUMU
BEITMYMHAMU, CTPOUTD IPaPUKHA U3yUYEHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEITUYHH,

e XapaKTepHU30BaTh CBOMCTBA Tel, PU3NUYECKUE SBICHUS U MTPOLIECCHI, UCTIONb3YS
OCHOBHBIE€ MOJIOKEHUS MOJIEKYJISIPHO-KMHETHYECKOM TEOPUHU CTPOCHHUS BEIIECTBA,
NPUHIIAT CYMEPITO3MIINY MMOJieH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHSI
3apsiaa, 3akoH OMa JiJ1s yyacTka 1enu, 3akoH J[»koyns—JIeHia, 3aKkoH COXpaHeHus
SHEPTHUH, IPU ITOM J1aBaTh CIOBECHYIO (JOPMYITUPOBKY 3aKOHA U 3aIlUCHIBATH €T0
MaTeMaTU4YeCKOe BRIPAKCHHUE,

e OOBIACHATH PU3NYECKHE MPOIIECCHl U CBOMCTBA TEIl, B TOM YHCJIE U B KOHTEKCTE
CUTYaIMi TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BRISIBIATH TPUIHMHHO-
CJIEICTBEHHBIC CBS3H, CTPOUTH 00BsICHEHHE U3 1—2 JTOTMUECKUX I11aroB ¢ OMIOPON Ha
1-2 u3y4eHHBIX CBOWCTBA (PU3MUECKUX SBICHUH, PU3HMUECKIX 3aKOHOB WIIH
3aKOHOMEPHOCTEM;

e pelIaTh pacueTHHIC 3a/1a4 B 2—3 JCHCTBUS, HCITOJIb3Ys 3aKOHBI B (POPMYITHI,
CBsI3bIBaIOIIME (PU3MUYECKUE BETMUMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 33a4H
3aMUChIBaTh KPATKOE yCIOBUE, BBISBISATh HEIOCTATOK JAHHBIX JIJIS PEIICHUS
3a/1a4y¥, BEIOMPATh 3aKOHBI U (HOPMYIIbI, HEOOXOIUMBIE [Tl €€ PelIeHus,
MIPOBOJIUTH PACUYETHl U CPABHUBATH MOJyUYEHHOE 3HaUCHUE (PU3NICCKON BETUIMHBI
C M3BCCTHBIMU JJAHHBIMH,



e pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOYKHO PELIMTh IPU OMOIIN (PU3HUECKUX
METO/0B, HCII0JIb3Ysl OIIMCAHUE UCCIIEI0BAHNUS, BBIIEIATH IPOBEPSIEMOE
NPEOI0KEHNE, OIICHUBATh MPABUIIBHOCTh MOPSIIKAa IPOBEIEHUS HCCIIEIOBAHNUS,
JIeN1aTh BBIBOJIBI;

e TIPOBOJUTH OIBITHI [0 HAOTIOACHUIO (PU3NYECKUX SBICHUH W (PU3NIECKUX
CBOICTB Ten (KanmwUIsIpHBIC SIBICHUS, 3aBHCHMOCTb J[aBJICHHS BO3/yXa OT €ro
o0beMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U HarPEBAHUS IIPH
U3JIy4CHHH OT [[BETa M3JTydarouiei (Moromarnieil) HOBepXHOCTH, CKOPOCTh
UCTIAPEHUS BOJIbI OT TEMIIEPATyPhl )KUAKOCTH U TUIOIIAIN €€ TOBEPXHOCTH,
JIEKTPHU3ALMs TeJl U B3aUMOACHCTBUE IEKTPUUECKUX 3apsAA0B, B3aUMOACHCTBUE
MOCTOSIHHBIX MarHUTOB, BU3YyaJIN3allisi MarHUTHBIX MOJIeH MOCTOSIHHBIX MarHUTOB,
JIeMCTBUSL MAarHUTHOTO 110JIs1 Ha IPOBO/IHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBA 3JICKTPOABHUIATEIIS TIOCTOSHHOTO TOKa): (hOpMYJIMPOBATh IPOBEPSIEMbIC
HPENONI0XKEHUs, COOUpaTh YCTAaHOBKY U3 MPEITI0KEHHOT0 000py10BaHuU,
OIIHCBIBATH XOJI OTIBITAa U (POPMYIIMPOBATH BHIBOJIBI;

* BBIIOJHATH OPSIMbIE H3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIbHON BIaXXHOCTH
BO3/yXa, CUJIbI TOKA, HAMIPSDKEHUS C UCTIOIh30BAHNUEM aHAIOTOBBIX MPHOOPOB U
JATYUKOB (PU3MUECKUX BEJIUYHMH, CPABHUBATh PE3YyJIbTAThl U3MEPEHUH C yUeTOM
3a/1aHHOM a0COJIIOTHO MOTPEIIHOCTH;

e IIPOBOJUTH MCCJIEIOBAHNE 3aBUCMOCTH OJTHOM (pr3HUYECKON BEIIMYMHBI OT APYTo ¢
UCIIOJIb30BAHUEM IPSMbBIX U3MEPEHUH (3aBUCMOCTh COTIPOTHBIICHUS TIPOBOTHUKA
OT €ro JUIMHBI, IUIOIIAAN HOMEPEYHOI0 CEYEHUS U YAEIbHOI'O CONPOTHBIICHUS
BEIIIECTBA MPOBOJAHUKA, CHJIBI TOKA, WAYIIETO Yepe3 MPOBOJIHUK, OT HAMIPSDKEHHS Ha
IIPOBOJIHUKE, UCCIIE0OBAHUE M1OCIIEI0BATEIBHOIO U NaPAJUIEIBHOTO COeIMHEHUN
MPOBO/IHUKOB): TIAHUPOBAThH MCCIICAOBAHNE, COOMPATh YCTAHOBKY M BBIOJIHATH
U3MEpEeHus, ciaeys MpeIoKeHHOMY IJIaHy, (PUKCHPOBATh pe3yabTaThl
MOJTyYEHHOM 3aBHCUMOCTH B BHJIE TAOJHUIl ¥ TPahUKOB, IENATh BHIBOJIBI O
pe3ysbTaTaM UCCIIE0BaHus,

e TPOBOJMTH KOCBEHHBIC M3MEPEHUs (pru3nveckux BenuuuH (yaeabHas TEIUIOEMKOCTh
BEIIIECTBA, CONPOTUBJICHNE MPOBOAHMKA, PA0OTa U MOLTHOCTh 3JEKTPUUECKOTO
TOKA): IJIAHUPOBATh M3MEPEHUsI, COOMPATh IKCIIEPUMECHTAILHYIO YCTaHOBKY,
clefys NpeaAsIoKeHHON MHCTPYKIUH, U BBIYUCIIATh 3HAUCHHE BETMYMHBI,

e coOJ0/IaTh MpaBHJia TEXHUKH 0€30I1aCHOCTH IpU paboTe ¢ 1abopaTOPHBIM
00opyI0BaHUEM;

e XapaKTEPHU30BaTh MPHHIIUIIBI JCHCTBUS H3yYCHHBIX IPUOOPOB M TEXHUIECKUX
YCTPOMCTB C OMOPOii HAa UX OMKCAHUs (B TOM YKCIIE. CHCTEMa OTOILICHUS JOMOB,
THUTPOMETP, MapoBasi TYypOMHA, aMIIEPMETP, BOJIBTMETP, CUCTUHK dICKTPUICCKOIH
SHEPIHUH, SJIEKTPOOCBETUTENbHbIE TPUOOPHI, HArPEBATENbHBIE IEKTPOIPUOOPHI
(mpuMepsl), HMEKTPUUECKHIE PETOXPAHUTENH, JICKTPOMATHHT, SIEKTPOIBUTATEIh
HIOCTOSTHHOTO TOKa), UCTIOJNIb3Ysl 3HAHUSI O CBOMCTBAX (PU3UUECKUX SIBICHUN H
HeoOxouMble (Pr3HUECKre 3aKOHOMEPHOCTH;

e pacro3HaBaTh MMPOCTHIE TEXHUYECKHE YCTPOHUCTBA U U3MEPUTENIbHBIE TPUOOPHI 110
CXeMaM M CXeMaTUYHbIM PUCYHKaM (KHUIAKOCTHBINA TEPMOMETp, TEPMOC,
HICUXPOMETP, TUTPOMETP, IBUTATENb BHYTPEHHETO CrOPaHHMsl, JJIEKTPOCKOTI,
peocTar), COCTaBIIATh CXEMBbI JICKTPHUCSCKHX IIENEH C MOCIeJ0BaTeIbHBIM U
napaielIbHbIM COeMHEHUEM 3JIEMEHTOB, pa3inyasi yCIOBHbIE 0003HAYCHUS
3JIEMEHTOB JIEKTPUUECKUX LIETIEH;

e TPUBOIUTH NPUMEPHI (HAXOUTh HHOOPMALIUIO O IPHMEPaX) MPAKTUIECKOTO
UCIIOJIb30BaHUs (PU3NUECKUX 3HAHUH B IOBCEHEBHON KM3HHU 1JIs1 0OeCTIedeHus
0€30MacHOCTH MpU 00paIeHUH ¢ TPHOOpAMH U TEXHHUECKUMH YCTPOUCTBAMH,



COXpaHEHUsI 3I0POBbS M COOJIOICHHSI HOPM KOJIOTUYECKOTO TIOBE/ICHHS B
OKpY:Karolleu cpee;

e OCYILICCTBIIATH MOMCK HHPOPMAIIMK (PU3UYECKOTO COJICPIKAHHS B HHTEPHETE, Ha
OCHOBE MMEIOIIMXCS 3HAHUH U IIyTeM CPaBHEHHSI JJONOJTHUTEIbHBIX HCTOYHUKOB
BBIJICTISITH UHPOPMAIIHIO, KOTOPAs SBJISETCS POTUBOPSYMBOM MM MOXKET OBITh
HEJIOCTOBEPHOM;

e HCIIOJIb30BATh IPH BHIMOJHEHUH Y4eOHBIX 3aaHUI HAYYHO-TIOMYJISIPHYIO
JAUTEPATypy (HPU3NIECKOTO COACPIKAHNUS, CIPAaBOYHBIE MaTEPUAIIbl, PECYPCHI CETH
WHTepHeT, BiaeTh IPpHEMaMy KOHCIICKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
uH(pOpMaINU U3 OHON 3HAKOBOW CHCTEMBI B IPYTYIO;

e CO037aBaTh COOCTBEHHBIC MUCHbMEHHBIC M KPATKUE YCTHBIE COOOIICHHS, 000011ast
MH()OPMAIHIO U3 HECKOJIBKHX HCTOYHUKOB (PU3NYECKOTO CO/IEPIKAHNUS, B TOM YHUCIIE
NyOJIMYHO MPEICTABISATH PE3yIbTaThl IPOSKTHON MM UCCIIE0BATEIbCKOM
JeATEIILHOCTH, TIPH 3TOM I'PaMOTHO HCIIOJIb30BaTh H3y4YE€HHBIH MOHATHIHBIN
ammapat Kypca (pu3MKH, CONpPOBOXKAATh BHICTYIUICHUE MTPE3CHTAIMCH;

e P BBINOJHEHUU YYEOHBIX IPOEKTOB M UCCIIENOBAHUI (PU3NUECKUX MPOLIECCOB
pacrpeaessTh 00sI3aHHOCTH B TPYIIIE B COOTBETCTBUH C MIOCTABICHHBIMU
3aJ1a4aMy, CJICANUTH 32 BHIMOJHEHUEM TUIaHa JCHCTBUN M KOPPEKTUPOBATH €TO,
aJICKBAaTHO OIICHUBATh COOCTBCHHBIN BKJIAJ B ICATCILHOCTD IPYIIIbI, BBICTPAHUBAThH
KOMMYHUKAaTHBHOE B3aUMO/ICHCTBHUE, IPOSIBIISSI TOTOBHOCTH pa3periaTh
KOH(JIUKTHI.

9-i1 ki1ace

K xoH1y 06y4yenus B 9-m ki1acce mpeMeTHbBIE pe3yIbTaThl Ha 0230BOM YPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHIA:

e HCIIOJIb30BAaTh MMOHATHUA. CUCTEMA OTCUECTA, MaTc€puajibHasA TOYKa, TPACKTOPUHI,
OTHOCHUTEIIBHOCTh MEXaHHUYECKOTO JBIKeHUs, Aedopmanus (ynpyras,
TUIACTUYECKAs ), TPEHHUE, ICHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTh U
neperpy3ku, LEHTP TSHKECTH, a0COIOTHO TBEPAOE TeJ0, LIEHTP TSKECTH TBEPIOTO
TeNa, paBHOBECHE, MEXaHUYECKUE KOJIeOaH!s U BOJIHBI, 3BYK, HHPPa3BYK U
YJIBTPa3BYK, JIEKTPOMAarHUTHBIE BOJIHBI, IIKaJ1a 3JIEKTPOMarHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M 1aJIbHO30PKOCTh, CHEKTPBI UCITYCKaHMSI U MOTJIOLIEHMS, aabda-,
Oera- 1 TaMMa-U3IIy4eHHs], U30TOIBI, siIepHAst SHEPreTHKa,

e DPA3JIMYaTh SABJICHUSA (paBHOMepHOG U HCPABHOMCPHOC pr[MOJ'IHHGfIHOG JABHMXKCHUCEC,
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBUKEHUE, CBOOOIHOE MaIeHuE Te,
PaBHOMEPHOC IBUKCHUE 110 OKPYKHOCTH, B3aI/IMO}IeI>’ICTBHe TEJI, pCAKTHUBHOC
JBIDKEHUE, KOJIeOaTebHOE IBIKEHHE (3aTyXaloUIre U BEIHY)KICHHbBIE KOJIeOaHus),
PE30HAHC, BOJIHOBOE JIBUKEHHE, OTPaXKEHUE 3ByKa, IPSIMOIMHEHHOE
pacnpocTpaHEHHE, OTPAXKEHHUE U ITPEIOMIIEHUE CBETA, [TOJIHOE BHYTPEHHEE
OTpa’K€HHE CBETA, PA3JI0KEHHE OEIOro CBETA B CIEKTP U CIOKEHHUE CIEKTPAIbHBIX
LIBETOB, TUCIIEPCUS CBETA, €CTECTBEHHAs PaJUOAKTUBHOCTh, BOSHUKHOBEHUE
JIMHEHYATOTO CIEKTpa U3IyUSHHS) 10 OTMMCAHUIO MX XapaKTePHBIX CBOMCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3NUYECKOE SBIICHHE;

e pacno3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3NUECKUX SBJIECHUI B OKpPYKAIOLIEM MHUpE
(B TOM ymcIe PU3NUECKHE SBICHHS B TIPUPOJIE: MIPUIHBHI U OTIUBHI, TBIKCHHUE
maHeT COTHEYHOM CUCTEMBI, PEAKTUBHOE JIBUKEHUE JKUBBIX OPraHU3MOB,
BOCIIPUATUC 3BYKOB JKUBOTHBIMH, 3EMIJICTPIACCHUC, celicMHUUecKue BOJIHBI, IYHAMH,
9XO0, LIBETA TeJ, ONITUYECKUE SIBJICHUS B IPUPOJIE, OMOJIOrHUecKoe JeicTBre



BUJIUMOTO, YIBTPA(QHOIECTOBOTO U PEHTI€HOBCKOTO U3yYCHHH, €CTECTBEHHBIN
pPaZOaKTUBHBIN (OH, KOCMUUYECKUE JTY4YH, PAAHUOAKTUBHOE U3TYYeHHUE TPUPOIHBIX
MHUHEPAJIOB, JICHCTBUE PAIMOAKTUBHBIX U3YUCHUH HA OPraHU3M YeJI0BEKa), PH
STOM MEPEBOUTH MPAKTUYECKYIO 3a]auy B y4eOHYIO, BBIICIATH CYIIECTBEHHbBIE
cBo¥icTBa (MTpU3HAKH) HU3NICCKUX SIBIICHUIA;

e OIKCHIBaTh U3yYCHHBIC CBOMCTBA Tel U (PU3NUECKUE SABIICHUS, UCTIOIb3YS
bu3nveckre BEeIMYUHBI (CPEIHSS U MTHOBEHHAs! CKOPOCTh Teja MpH
HEPaBHOMEPHOM ABM)XEHUHU, YCKOPEHHE, NIEPEMEILEHUE, ITYTh, YIIIOBasi CKOPOCTb,
CHWJIa TPEHHUSI, CHJIA YIIPYTOCTH, CHJIa TSHKECTH, YCKOpEeHHEe CBOOOHOTO TaICHNUS,
BEC TeJla, UMITYJIbC TeJla, UMITYJIbC CHJIbl, MEXaHu4ecKasi paboTa U MOILTHOCTb,
MOTCHIIMATbHAS SHEPTUS TEJa, TIOHATOTO HaJl TOBEPXHOCTHIO 3eMITH,
MOTEHLMaIbHAs SHEPTUs CXKATON MPYKUHBI, KHHETUYECKask YHEPTHs, MOTHAS
MEXaHHYECKas YHEPTHs, IEPUOJT U YaCTOTa KOIeOaHUH, IITMHA BOJHBI, TPOMKOCTh
3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTeNb MPEIOMIICHHUS CPE/IbI), IPH
OTMCAHUU TTPABHIIEHO TPAKTOBATh (U3NUYCCKUIN CMBICI UCITOJIb3yEeMbIX BEITUYHH,
0003HaYeHUSI U SUHUIIBI (PU3NYECKUX BETMYMH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAOIINE JTAHHYIO (DU3UYECKYIO BEJIMYMHY C IPYTHMH BEITUYHHAMH, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NUECKHUX BEIUYUH,

e XapaKTepH30BaTh CBOMCTBA TeJl, PUINUCCKUE SBICHHS U MTPOIIECCHI, UCTIONb3YS
3aKOH COXPAHEHUS SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, TPUHIIUIL
CYIIEPIO3UINH CHJI, IIPUHITUIT OTHOCUTEIBHOCTH [ anmiesi, 3akoHsl HploTOHA,
3aKOH COXPaHEHUSI UMITYJIbCa, 3aKOHBI OTPAXKEHUS U MPEIOMIICHUS CBETa, 3aKOHBI
COXPAHCHHUS 3aPSJOBOTO U MACCOBOTO YHCEI TIPHU SICPHBIX PEAKIUSIX, TPH ITOM
JaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3aITUCHIBATH €r0 MaTEMAaTUYECKOE
BEIpXXCHHUE;

e OOBIACHATH PU3NYECKHE MPOIIECCH] U CBOMCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE
CUTYaITUi IPAKTHKO-OPUEHTHPOBAHHOTO XapPaKTePa: BEISBIISATH MPUIHMHHO-
CJIEICTBEHHBIE CBS3H, CTPOUTH O0BSICHEHHE U3 2—3 JIOTMUECKUX I11aroB ¢ OMIOPON Ha
2—3 M3YYCHHBIX CBOMCTBA (PU3HUYCSCKUX SIBJICHUN, PU3NIECKUX 3aKOHOB MJIH
3aKOHOMEPHOCTEM;

e pelIaTh pacyeTHBIC 3a/1a4 (OMUPAOIIMECS Ha CUCTEMY U3 2—3 ypaBHEHHUI),
UCTIONB3YS 3aKOHBI U (DOPMYIIBI, CBSI3bIBAIOIIHE (PU3NYECKUE BEIMYMHBI: HA OCHOBE
aHaJIM3a YCJIOBUS 33JIa4H 3aIMChIBATh KPATKOE YCIOBUE, BBISBIIATH HEAOCTAIOIIHE
WK U30BITOYHBIC JaHHBIE, BRIOMPAThH 3aKOHBI U (DOPMYIIbI, HEOOXOIUMBIE TS
pENIeHHS, TPOBOANTH PACUEThl U OIICHUBATH PEATUCTUYHOCTH MOJTYICHHOTO
3HaueHUsl PU3NYECKON BETUYHHBI,

e pacrmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIITUTH IMPH TIOMOIIH (PU3HISCKUX
METOJIOB, UCIIOJIb3Ysl OMMCAHHUE UCCIIEIOBAHMUS, BBIJIENIATH TPOBEPSEMOE
MIPEJIITOJIOKECHHE, OIICHUBATh MTPABMIIEHOCT ITOPSIIKA MPOBEICHUS UCCIICIOBAHMS,
JIeNIaTh BBIBOJIbI, MHTEPIIPETHPOBATH PE3YIbTAaThl HAOIIOACHHIA U OTBITOB;

e TIPOBOJIUTH OIBITHI IO HAOFOICHUIO (PH3UIECKUX SBICHUHN MU (PU3NICCKUX
CBOWCTB TeJ (M3yueHHe BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXPAHEHUS SHEPTHH,
3aBHCHMOCTH TIepH0J1a KOJIeOaHUH MPY>KWHHOTO MasTHHKA OT MacChl Ipy3a u
YKECTKOCTHU MPYKUHBI U HE3aBUCUMOCTh OT aMILTUTY/bI MAJIBIX KOJIEOAHUH,
NPSIMOJIMHEIHOE pacIpoCTpaHEHHE CBETA, Pa3IoKeHHe OEIoro CBETa B CIEKTD,
W3YYEHUE CBOMCTB M300paKEeHUs B TUIOCKOM 3€pKajie U CBOMCTB M300paskeHUs
npeaMeTa B coOuparomiei JuH3e, HaOII0ACeHUE CTUIONTHBIX U JIMHEHYaThIX
CTIIEKTPOB M3JIyYCHHS): CAMOCTOSTSIILHO COOMPATh YCTAHOBKY M3 H30BITOYHOTO
Habopa 000pyI0BaHMUs, ONTUCHIBATH X0 OTIBITA U €r0 PE3YNbTaThl, (HOPMYITUPOBATH
BEIBO/IHI;



e TPOBOJAUTH MPU HEOOXOJUMOCTH CEPUIO MPSIMBIX H3MEPEHHM, ONIPEeIisis CpeaHee
3HAUCHHE U3MEPsIeMOil BeTUUMHbI ((DOKYCHOE PACCTOSTHUE COOMPAIOIIEH JIHH3bI),
000CHOBBIBaTh BBIOOp crioco0a naMepeHus (M3MEpUTEILHOTO Mpubopa);

e TMPOBOJUTH UCCIIEJOBAHUE 3aBUCUMOCTEN (PU3NYECKUX BEITMYHH C UCIIOJIB30BAHUEM
IPSMBIX U3MEPEHUH (3aBUCHMOCTB ITyTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKEHUH 0€3 Ha4allbHOM CKOPOCTH, Mepuojia KoiedaH!il MaTeMaTH4eCKOro
MasiITHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIJIa OTPAXKEHHS CBETa OT yria MaJeHus 1
yIJia MPEeJOMIICHHsSI OT yIJia MajeHus): TNIAHUPOBATh UCCIIeIOBAHME,
CaMOCTOSITENIEHO COOMPATh YCTAHOBKY, (PMKCUPOBATH PE3yJIbTATHI TOTyYCHHON
3aBHCUMOCTH (PM3NYECKUX BEITMYMH B BUJIE TaOIHI] U rpaUKOB, J€J1aTh BBIBOIBI
10 pe3yJbTaTaM HUCCIEOBAHUS,

e MPOBOIMTH KOCBCHHBIC H3MEPEHUS (PU3NIESCKUX BEIUUUH (CPEIHSS CKOPOCTh U
YCKOpEHHUE TeJa MPH PaBHOYCKOPEHHOM JBH)KEHUH, YCKOPEHHE CBOOOHOTO
NaJCHUS, KECTKOCTh MPYKUHBI, KOOPPUIIMEHT TPEHUS CKOJIBKECHUS, MEXaHUUYECKast
paboTa ¥ MOIIHOCTh, YaCTOTa U TIEPUO/I KOJIeOaHUH MaTeMaTUIECKOTO
MPYXKUHHOTO MasiTHUKOB, ONTHYECKas CUJIa COOMPAIOIIEH JIMH3BI, PaIUOAKTUBHBIN
(oH): TUIAHUPOBATh U3MEPEHHUSI, COOUPATH IKCIIEPHUMEHTAIBHYIO YCTAHOBKY U
BBITMIOJHATH U3MEPEHUS, CIETYsI PEAT0KEHHON MHCTPYKIIMU, BEIYUCIATH 3HAUCHUE
BEJIMYMHBI M aHAJIM3UPOBATH MOJIyYE€HHBIE PE3YJIbTATHI C YUYETOM 3alaHHON
MOTPENIHOCTH U3MEPEHUI;

e COOJIONATH MPaBUIIa TEXHUKU 0€30IacHOCTH IpH padboTe ¢ 1abopaTOpHBIM
o0opy/oBaHuEM;

e pa3nMyaTh OCHOBHBIC MPU3HAKU M3YYCHHBIX (PU3UUECKUX MOJIENICH: MaTepraIbHas
TOYKa, a0COIIOTHO TBEP/AOE TENO, TOUCYHBI UCTOYHHK CBETA, Jy4, TOHKAs JIMH3A,
TUTaHETapHAast MOJIENb aTOMA, HYKJIOHHAst MOJIEJIb aTOMHOTO SI7Ipa,;

e XapakTepHU30BaTh MPHHLHUIIBI JEHCTBUSA U3YYEHHBIX TPUOOPOB U TEXHUUECKUX
YCTPOWCTB € OMOPOM Ha MX OnKcaHus (B TOM YUCIIE: CTUIOMETP, TaTYHKH
MOJIOKEHHUS, PACCTOSHUS U YCKOPEHUS, paKeTa, 3X0JI0T, OYKH, IEPUCKOTI,
¢doTroamnmapar, ONTHYECKHE CBETOBOJBI, CIEKTPOCKOII, I03UMETP, Kamepa
BuibcoHa), HCIIONB3Ysl 3HAHUSI O CBOICTBAX (PU3MUYECKUX SIBICHUI U HEOOXOIUMBbIC
¢duznyeckne 3aKOHOMEPHOCTH;

e HCIOJIB30BATh CXEMBI U CXEMaTUYHbIE PUCYHKU U3YUEHHBIX TEXHUUECKUX
YCTPONCTB, N3MEPHUTEIBHBIX TIPUOOPOB M TEXHOJIOTHIECKUX MTPOIECCOB ITPU
peleHnH y4yeOHO-TTPAKTUYECKHUX 3a/1ay, ONTUYECKHE CXEMBbI [T OCTPOCHHUS
M300pakKeHHI B TUIOCKOM 3€pKajie ¥ COOMparoIiei JIMH3e;

e TIPHBOJAUTH MPUMeEPHI (HAXOAUTH HHHOPMALIHIO O IPUMEPax) MPAKTUUECKOTO
UCTIOTB30BaHUs (PU3UYECKUX 3HAHUH B MOBCETHEBHON YKU3HU IJIs1 00ECTICUCHUS
0€30MacCHOCTH MpU 00paLeHUH ¢ TPHOOpaAMH U TEXHUUECKUMH YCTPOHUCTBAMH,
COXpaHEHHsI 3I0POBbsI U COOITIOJICHHUSI HOPM SKOJIOTUIECKOTO TTOBEICHUS B
OKpYKarolleu cpere;

e OCYHIECTBJISITH MOUCK WHPOPMANU HUZNIECKOTO COICPKAaHMS B UHTEPHETE,
CaMOCTOSITENIEHO (hOPMYIUPYsI TOMCKOBBIN 3aIIpOC, HAXOAUTh MYTH ONPEACTCHHS
JIOCTOBEPHOCTH TTOJTYYeHHOM HH(POPMAIIMK Ha OCHOBE UMEIOIINXCS 3HAHUHN 1
JIOTIOJTHUTEIIbHBIX UCTOYHUKOB,

e HCIIOJB30BATh MPHU BHINMOJHEHUH YUEOHBIX 33JaHU HAYIHO-TIOMYJISIPHYIO
JIUTEpaTypy (HPU3MUECKOTrO COJepKAHUS, CIIPABOYHBIE MAaTepUaIIbl, PECYPCHI CETH
WuTepHeT, BageTh MprueMaMH KOHCTIEKTHPOBAHUS TEKCTa, MPeoOpa30BaHUS
UH(pOPMAaIIUU U3 OJHOM 3HAKOBOI CHCTEMBI B IPYTYIO;

e cCoO3/aBaTh COOCTBEHHbIE THCbMEHHbIE U YCTHBIE COOOLICHUS Ha OCHOBE
UHPOpPMALIUK U3 HECKOIBKHX HCTOUYHUKOB (PU3HMUECKOTO COJACPXKAHMSA, MyOINYHO



IIPEJICTABIISTh PE3YJIbTAaThl IPOEKTHOW MM MCCIIEA0BATENbCKON EATENBHOCTH, TIPU
9TOM TPaMOTHO HCHOJIb30BaTh H3YUYEHHBIM MOHATUHHBIN ammapar H3y4aeMoro
pa3nena (U3MKK U CONMPOBOXKIATH BBHICTYIJICHHE TPE3CHTALUEH C yd4eToM
0COOCHHOCTEHN ayAUTOPUH CBEPCTHUKOB.

TemaTu4yeckoe MIIAHUPOBAHUE

L4
/-1 KRJ1acc
Ne HanmenoBanu | KonnyectBo yacoB
11/- € pa3esioB U DaeKkTpoHHbBIE (HH(POBHIE)
TeM Beer | Koutposbbl | [IpaKTHYECKH | ogpasoBaTebHbIe pecypebl
" | nporpammer |0 e paboThbI e padoThI

Pa3znen 1.®du3uka u ee poib

B [IO3HAHHMH OKPY/KaAIOIIEero Mmmpa

bubmnorexa ®I'UC «MOS

®dusuka —
1.1 | ayxa o 2 mkosa» — lesson.academy-
' content.myschool.edu.ru/03/0
pupoJie 7
DUsHICCKH ®dusuka, 7 xkimace, DI'AOY
1.2 3uaecKue 2 1 HITO «Axanmemust
BEJIMYUHBI
Munnpocseuienus Poccuny»
bubmorexa ®I'NUC «Most
EcrectBenHO-
1.3 | nayumsii veron | 2 1 mkoja» — lesson.academy-
' content.myschool.edu.ru/03/0
MMO3HAHUS 9
Hroro no paszneny 6

Pazgen 2.IlepBoHavajibHbIe

CBE€ACHHUA O CTPOCHUM BeIIECTBA

21 Crpoenue 1 bu6morexa ®PI'UC «Mos
" | BemecTBa mkoja» — lesson.academy
JBr>xeHue u bubnmoreka ®I'UC «Most
29 B3aMMOJICHCTBH 9 1 mkoja» — lesson.academy
" | e yacTun
BelIecTBa
ArperatHble bubmmoreka ®I'NC «Mos
2.3 | cocTosiHUS 2 mkoja» — lesson.academy
BELIECTBA

Hroro no paszneny S)




Paznen 3./[BuikeHHne U B3aUMO/IeiicTBHE TeJl

31 Mexanundeckoe 3 bubmuorexa ®I'NUC «Most
™ | aBMOKCHME mkosa» — lesson.academy
Hueprus, Bbubmnorexa ®I'UIC «Mos
3.2 | macca, 4 1 mkosa» — lesson.academy
IJIOTHOCTh
33 Cuia. Buner 14 1 2 Bbubmnorexa ®I'UC «Mos
" |cun mkosa» — lesson.academy
Hroro mo pazaeny 21
Pasnen 4./laBjieHue TBEPABIX TeJl, )KHAKOCTEl U ra3oB
HaBnenue. bubmmorexa ®IT'UC «Mos
Iepemaua mkosa» — lesson.academy
JTaBJICHUS
4.1 | TBepABIMHU 3
TeJIaMH,
KUJIKOCTSIMH H
raamu
492 JaBienue 5 bubmmorexa ®IT'UC «Mos
"= | skupkocTH mkosa» — lesson.academy
43 ATmocdepHoe 6 bubnmnoreka ®I'NC «Most
" | maBneune mkosa» — lesson.academy
[ericrBue bubnmnoreka ®I'UC «Most
KHUJIKOCTH U mkoja» — lesson.academy
4.4 |raza Ha 7 1 3
MOTPY>KEHHOE B
HUX TEJO
Hroro no pazaeny 21
Pazgen 5.PaGoTa m MOIIHOCTD. DHeprus
51 Pabota u 3 1 bubmorexa ®I'NUC «Most
™ | MOIIIHOCTH mkoja» — lesson.academy
59 IIpocteie 5 1 bubmorexa PTUC «Mos
| MexaHH3MBI mkoja» — lesson.academy
53 Mexanndeckas 4 1 1 butmorexa ®I'NUC «Mos
" | sHeprus mkonay — lesson.academy
Hroro mo pazneny 12
but6morexa ®I'NC «Mos
ToBTopeHIe 3 mkoja» — lesson.academy-
p content.myschool.edu.ru/03/0
9
OBUIEE 68 3 12




KOJIMYECTBO
YACOB I10
I[TPOTPAMME

8-1 KJ1acc

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne | HammenoBanmue (ubposbIe)
n/ | pasyieoB M TeM | Beer | Konrponsnsi | [pakTHueck 06pazoBaTeIbHbIE
| MpOrpamMmmbl 0 e paboThI ue paboThl | pecypebl
Pazjnen 1. TennoBble iBJIeHUs
CTDOCHME K bubnuorexa ®I'UC «Mos
11 csfﬁcma 7 mKoJja» — lesson.academy-
' content.myschool.edu.ru/03/
BEIIleCTBa 08
TelLIoBLIe ®dusuka, 8 xinacc, PI'AOY
1.2 DOLECChI 21 1 5 JIIO «Axagemus
pon Munnpocsenienus Poccun»
Wroro mo pazneny 28

Pazgen 2.9sexkTpuyeckue M MArHUTHbBIE SIBJICHUSA

DIIEKTpUUYECKHE bubnunorexa ®I'UC «Mos
3apsiIbl. mikosa» — lesson.academy
2.1 | 3apsokeHHble Tena | 7 1
U UX
B3aMMOJICIICTBHE
[TocTossHHBII bubmuorexa ®I'UC «Mos
2.2 | pNeKTpUUECKUi 20 1 7 mkosay — lesson.academy
TOK
23 MaruutHbie 6 1 15 bubmuorexa ®I'NUC «Mos
" | ssBNEHUS ’ mkoja» — lesson.academy
24 DJIEKTPOMarHuTH 4 bubmuorexa ®I'UC «Mos
" | ast MHIYKIHS mikoay» — lesson.academy
Uroro no pazaeny 37
bubmuorexa ®I'NUC «Mos
mKkosay — lesson.academy-
IToBTOpEHME 3 y

content.myschool.edu.ru/03/
09




OBIIEE

KOJIMYECTBO
YACOB I10 68 3 14,5
ITPOI'PAMME
9-i1 KJ1acce
Koau4decTBo 4acoB DJIeKTPOHHbIE
Ne | HammeHoBaHHe (udpoBbIe)
n/ | pasyienoB M TeM | Beer | Konrposbubl | [IpakTHueck 00pazoBaTelLHbIE
| IporpamMmmel 0 e padoTnI ne padoTnl pecypee
Paznea 1.Mexanunuyeckue siBJeHUSA
MexaHuueckoe Bbubnuorexa ®IT'UC «Mos
1.1 | ABHOKEHHE U 10 1 mkosa» — lesson.academy-
"™ | crtocoObI ero content.myschool.edu.ru/03/
OIHUCAaHUA 09
Y- duszuka, 9 xkimace, PI'AOY
1.2 T;ﬂ oAe © 20 1 3 HITO «Axanmemust
Munnpocseuienus Poccuny»
Bbubnuorexa ®TUC «Most
13 3aKOoHBI 10 3 mkoja» — lesson.academy-
™ | coxpaneHus content.myschool.edu.ru/03/
09
Hroro no paszneny 40
Pasznen 2.Mexannueckne Ko1e0aHus U BOJIHDI
21 Mexanudeckue 7 3 bubmnorexa ®I'MIC «Mos
" | konebaHus mkoja» — lesson.academy
29 Mexanuueckue 8 1 3 Bubnuorexa ®TUC «Mos
" | BomHBI. 3BYyK mkosay — lesson.academy
Hroro no paszneny 15

Pa3nen 3.2/1eKTpOMarauTHoe

MOJI€ M 3JIEKTPOMArHUTHBIC BOJIHBI

DJIEKTPOMAarHuTH bubnunorexa ®I'UC «Most
o€ ToJe 1 mkoja» — lesson.academy-
3.1 6 2
ANIEKTPOMATrHUTH content.myschool.edu.ru/03/
bI€ BOJIHBI 09
Hroro no pazneny 6

Pasnen 4.CBeToBbIe ABJICHUSA




3aKOHBI bubmuorexa ®I'NUC «Most
4.1 | pacnpocTpaHenus | 6 2 mkosay — lesson.academy
cBeTa
JIuH3bl bubmorexa ®I'NUC «Most
4.2 | onTHYeCcKue 6 3 mikoja» — lesson.academy
PUOOPHI
Paznoxenne bubnmoreka ®I'UC «Most
4.3 | 6emoro cBeTa B 3 2 mkosa» — lesson.academy
CHEKTpP
Hroro no pazaeny 15
Pa3nesn 5. KBanToBble siBJIeHUsI
Ucnyckanue u bubnuoreka ®I'NC «Mos
5.1 | morsorieHue 4 1 mkosa» — lesson.academy
CBETa aTOMOM
59 Crpoenue 6 1 bubnuorexa ®I'UC «Most
" | aromHOTO s1Ipa mkosa» — lesson.academy
53 Snepnnie 7 1 Bbubnunorexa ®IT'UC «Mos
™ | peakum mkouia» — lesson.academy
Utoro no pazneny 17
Pa3nen 6.IloBTOpuTE/ILHO-00001IAOIINI MOIYIb
Hosropenne n bubnnoreka ®I'UC «Most
000011eHne
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