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IosicHUTEALHASA 3aIIMCKA

PabGouass mporpamma 1o (Qu3MKE HA YPOBEHb OCHOBHOTO 00IIEero oOpa3oBaHUS s
obyuaromuxcs 7-9-x kiaccoB MBOY «BunoBatosckas COILl» pazpaboTraHa B COOTBETCTBHH C
TpeOOBaAHUSIMU:

o @enepanbpHOoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpazoBanun B Poccuiickoii
denepanuny;

e nmpukaza MunmnpocenieHuss ot 31.05.2021 Ne 287 «O06 yrBepxkaeHUHU (eaepalbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa OCHOBHOTO 00IIIETr0 00pa3oBaHUs;

e mpukaza Mwunnpocsemenus ot 18.05.2023 Ne 370 «O06 ytBepxkaeHuu ¢heaeparbHON
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHUs»;

e mpukaza MunmnpocBemeHuss ot 22.03.2021 Ne 115 «O06 yrBepxaenuu Ilopsiaka
OpraHM3allMl W OCYILIECTBICHUS 0Opa30oBaTeNbHON JEATENBHOCTH 1O OCHOBHBIM
o011eo0pa3oBaTebHBIM TpOrpaMMaM — 00pa3oBaTeNbHBIM IpOrpaMMaM Ha4yaJlbHOTO
00111eT0, OCHOBHOTO OOIIETO U CPETHETO OOIET0 00pa30BaHUMY;

e  KOHIICTILIMH MPENOAaBaHUs ydeOHOTro peamera «PU3uKay;

e CII 2.4.3648-20 «CaHMTapHO-dMHIEMHOJOTUUECKHE TpPEOOBAaHUS K OpraHU3AIHSIM
BOCTIUTAHUS U OOyUYEHUS, OT/IbIXa U O3JIOPOBJICHUS JACTEH U MOJIOJCIKNY, YTBEPKICHHBIX
MMOCTAHOBJICHUEM IJIaBHOTO caHUTapHOro Bpada ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «['urueHnyeckue HOPMATHUBBI U TpeOOBaHHUA K OOECIECYECHHUIO
O6e3zomacHOCTH H (Wiu) Oe3BpeAHOCTH I 4YeloBeKa (PAKTOpOB cpeabpl OOWTAHHS,
YTBEPKACHHBIX IOCTAHOBJIEHUEM IJIABHOI'O CaHUTapHOTro Bpaya oT 28.01.2021 Ne 2;

e (denepanbHO paboueit mporpaMmbl 0 yueOHOMY TpeaMeTy «Du3nukay.

PaGouass mporpamma OpUEHTHpOBaHA Ha IIEJIEBBIE MPHOPHUTETHI, CHOPMYIUPOBAHHBIE B
(dbenepaibHON pabodeil mporpaMMme BOCIUTaHUS M B pabodeil mporpamme Bocniutanuss MBOY
«Bunosatosckas COLL».

[Tporpamma o ¢u3MKe Ha ypOBHE OCHOBHOT'O 00IIero oOpa3oBaHMs COCTaBJIEHA Ha OCHOBE
MOJIOKEHUH W TpeOOBaHUII K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpazoBarenbHO# nporpammel, npeactaBieHHbIX B I'OC OO0, a Takxe ¢ yuetoM (enepanbHOi
paboueii mporpamMmMbl BociuTanus U KoHnenmuu npernogaBanus yaeOHOro npeamera «Dusukay.

Copep:xanue nporpamMmMbl 1o (pu3MKe HampaBieHO Ha GOPMUPOBAHHUE €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH OOYYaroIIMUXCsl M OPTaHU3AIMI0 U3yYeHHs (PU3MKU Ha JESTEIHbHOCTHON ocHOBe. B
mporpaMMe To (pU3MKE YYUTHIBAIOTCS BO3MOXKHOCTH Yy4eOHOrO MpeIMeTa B peanu3aluu
tpeboBanuit ®I'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM M METaNpeIMETHBIM pe3yiabTaTaM
oOyueHHusi, a TaKXK€ MEXIIPEJIMETHbIE CBS3M €CTECTBEHHO-HAyUHBIX Yy4YeOHBIX IPEAMETOB Ha
YpOBHE OCHOBHOTO 00111eT0 00pa3oBaHusI.

[IporpamMma mo (u3MKe yCTaHaBIMBAET paclpejaesieHue ydeOHOro Marepuana Mo ToAam
oOyyeHus (IO KjgaccaMm), MpelaraeT MPUMEPHYIO IOCIEA0BATEIFHOCTE HM3YyYCHUS TEM,
OCHOBaHHYIO Ha JIOTHKE Pa3BUTHUS MIPEIMETHOTO COJEPKaHUS U yueTe BO3PACTHBIX OCOOEHHOCTEH
00yJaromuxcsl.

[Iporpamma no ¢gusuke pazpaboTaHa ¢ LEeIbI0 OKa3aHUS METOINYECKOM MOMOIIU YYUTEIIO B
co3llaHuM paboueil mporpamMmel 0 y4eOHOMY MpPEeIMETY.

duszuka SBISIETCd CUCTEMOOOPA3yIOIIUM ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (PM3MYECKHE 3aKOHBI JIEKaT B OCHOBE MIPOIIECCOB M SBICHH, U3y4yaeMbIX XUMHEH,
OuoJsioTHel, acTpoHOMHEH M (U3HYECKON Teorpadueii, BHOCUT BKJIaJl B €CTECTBEHHO-HAYIHYIO
KapTHUHY MHUpa, IperocTaBiIsieT Haubojee SCHble 00Opas3lbl NPUMEHEHHs HAyYHOTO MeToJa
MO3HAHUS, TO €CTh CIIOCO0a MOTYYeHUS JOCTOBEPHBIX 3HAHHUM O MHpE.

OnHa W3 TIaBHBIX 3a/a4 (PU3UYECKOr0 OO0pa3oBaHMs B CTPYKTYpe oOmero o0pa3oBaHUS
COCTOMT B (OPMUPOBAHUU €CTECTBEHHO-HAYYHOW TpPaMOTHOCTM W UHTEpeca K Hayke Yy
00yJaromuxcsl.

N3ydyenne ¢usumkn Ha 0a30BOM YypOBHE TMpeAnojiaraeT OBJIAJCHHUE CIEeIYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPH3YyIOLIMMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTbD:

e HAY4YHO OOBSICHSTH SIBJICHUS,

e OIICHMBATH M MOHUMATh OCOOCHHOCTH HAYYHOTO MCCIIEIOBAHNUS;



e HMHTEpPHPETUPOBATH JAHHbIE U HCIIOJIb30BaTh HAy4YHbIE JIOKA3aTEIbCTBA ISl MOJIyYEHUS
BBIBOJIOB.

Ienu nzydenus ¢u3MKN Ha YpOBHE OCHOBHOTO 00IIero oopazoBanus omnpeneieHs B Konenmuu
npernojiaBaHus yueOHoro npenMera «®Pusnka» B 00pa3oBaTeNbHBIX OpraHu3anmsx Poccuiickoit
@denepany, peaJU3yOIIMX OCHOBHBIE OO0IIe00pa3oBaTelbHbIE MPOTPaMMbl, YTBEPXKIECHHOM
pemenneM Komnernn MununcrepcrBa npocsenienust Poccuiickoir @enepaunu (mpoTokon ot 3
nexadpst 2019 roma Ne [TK4BH).
Hean nzyyenus pU3NKu:

e TMpUOOpETeHHE UHTEPEca U CTPEMJICHHUS 00yJaroMXcs K HAYyYHOMY W3YUYEHHIO MPUPOIBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;
pa3BUTHE TPEACTABICHMH O HAy4HOM METO/A€ TMO3HaHHs U (OpMHUpPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSIM;
¢dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yjbTaTa M3y4eHHsS OCHOB CTPOCHUS
MaTepuu ¥ QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
¢dbopmMHpoBaHHE TPEACTABICHUNH O ponr (U3UKU A Pa3BUTHUS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;
pa3BUTHE TIPEJCTABICHUH O BO3MOXKHBIX cdepax Oyaymedt mnpodeccuoHaTbHON
NeATeTLHOCTH, CBSI3aHHOW ¢ (DM3WKOMW, MOATOTOBKA K JaJbHEHIIEMy OOYYEHUIO B ATOM
HarpaBJICHUH.
JlocTikeHrne ATUX IIeJIeld MporpaMMbl 1Mo (PU3WKE Ha YpPOBHE OCHOBHOTO 0O0IIero odpa3oBaHUSs
o0ecreynBaeTcs pelIeHueM CIeTyIOIuX 3a4ay:

e TMpUOOpeTeHHE 3HAHUI O JUCKPETHOM CTPOCHHH BEIIECTBA, O MEXAHWYECKUX, TEIUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;

e TMpUOOpeTeHHEe YMEHUMN OMKUCHIBATh U OOBICHATH (PU3NYECKUE SBJICHUS C UCIOIb30BaHUEM
[IOJIyYCHHBIX 3HAHUM;

e OCBOCHME METOJIOB pELICHUS TMPOCTEUIINX pPACYETHBIX 3a/ady C HCIOJIb30BaHUEM
du3nUecKux Moesel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

e pa3BUTHE YMEHHI HaONIOaTh NPUPOJHBIE SBJIECHUS U BBIOJIHATH OIbITHI, JIAOOpAaTOpPHBIE
paboThl M SKCIEPUMEHTAIbHBIE HCCIEAOBAHMS C HCIOJIb30BAaHUEM HW3MEPUTEIBHBIX
puOOPOB;

e OCBOGHHE NpHUEMOB paboThl ¢ HH(pOpManue (UINIECKOro COAEpKAHUS, BKIIOYAs
UH(GOPMALIMI0O O COBPEMEHHBIX JOCTHXKEHHUSIX (U3MKH, aHadU3 M KPUTHYECKOE
OlIeHUBaHKE WHPOPMALINH;

e 3HAKOMCTBO cO c(epamu poecCHOHATIBHON NESITebHOCTH, CBSI3aHHBIMU ¢ (DU3UKOH, U
COBPEMEHHBIMU TEXHOJOTHSIMUA, OCHOBAHHBIMHU Ha JIOCTHKEHUSIX (PU3NUECKOIN HAyKH.

Ha usyuenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUS
orBoautcs 238 yacoB: B 7-M kjacce — 68 yacoB (2 yaca B HeJeNn0), B 8-M Kjacce — 68 yacos (2
yaca B HeZIeN0), B 9-M kiacce — 102 yaca (3 yaca B HEJemo).

[Ipenyiaraemslii B mporpaMme 1o (Gpu3mke mnepedeHsb JadopaTopHbIX paboT U OMBITOB HOCHUT
pEKOMEHIaTeNbHBIA XapakTep, YYHUTENb JeJaeT BbIOOp MpOBENEHHUS JabOpaTopHbIX padoT u
OTBITOB C YYETOM MHAMBUIYATbHBIX OCOOEHHOCTEHW 00YJaromuXcs, CIIUCKA SKCIIEPUMEHTATbHBIX
3aJlaHuH, pesiaraéMbIX B paMKax OCHOBHOI'O FOCY/IapCTBEHHOIO SK3aMeHa 1Mo (pU3HKe.

Jlnst peain3aliuy MPOrpaMMbl HCTIONB3YIOTCS YU€OHHKH, JTOMYLICHHbIE K MCIOJIb30BAHUIO
IpU peau3aluy HMEIOUIMX TOCYAApCTBEHHYIO aKKpEIUTAIMI0 00pa3oBaTENIbHBIX MPOTrpamMm
HAYabHOTO OOIIEero, OCHOBHOTO OOMIETr0o, CpeaHero oOIero oOpa3oBaHUS OpraHHU3aAIUSMHU,
OCYILECTBISIONIMMU  00pa30BaTEeNIbHYIO0  JESATENBbHOCTh, MPUKa30M MMHIPOCBEIIEHUsI OT
21.09.2022 Ne 858:

e @usmka: 7-i1 kmacc: 0a30BBIA ypoBeHb: y4ueOHMK, 7 knacc/ Ilepprmkun M.M., MBanoB
A.W., Axmonepnoe obuiectBo «M3narensctBo "lIpocsenienne" »;

e @usmka: 8-it kmacc: 6a30BbIi ypoBeHb: yueOHHK, 8 kinacc/ [lepeimkun M. M., BanoB A.
W., AkunonepHoe obmectBo «M3natenscto "[Ipocemmenue;

e @usmka: 9-i knacc: 6a30BbIA ypoBeHb: yueOHuK, 9 kiacc/ [lepeimkun Y. M., I'ytauk E.
M., HBanoB A. U., IlerpoBa M. A., AkmnuonepHoe o0mecTtBo «/31aTenBCTBO
"[IpocBemienue" ».



DOneKkTpoHHBIE 00pa3oBaTeIbHBIE PECYpChl, JOMYIICHHBIE K HCIOJIb30BAaHUIO IpHU
peaM3aliii  MUMEIOIIUX TOCYIApPCTBEHHYIO aKKPEAWTAlHMI0 O00pa30BaTelIbHBIX MPOrpaMM
HayaJbHOTO OOIIETO, OCHOBHOTO OOINEro, CcpeaHero oOmero oO0pa3oBaHUs IPHKA30M
Munnpocsenienust ot 02.08.2022 Ne 653:

o ®wusuka, 7 knacc, PI'AOY [IIO «Axanemuss Munnpocseuienus: Poccuny;

o @usuka, 8 kiacc, PI'AOY JTIO «Akagemuss Munmnpocsemienus: Poccuny;

e ®wusuka, 9 xknacc, PI'AOY [I1O «Axanemuss Munnpocseuienus: Poccuny;

Copepxxkanue y4eOHOI0 npeamera
7-11 KJjacce

Pa3nen 1. ®u3uka u ee poJib B NO3HAHUM OKPYKAIOLIEr0 MUPA.

®usuka — Hayka o npupone. SABneHus npuponabl. OU3HUECKUE SIBJICHUS: MEXaHUYECKHUE,
TEIUIOBBIE, JJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.
@dusnueckue BenMuuHBL. —M3mepenue  ¢usndyeckux BenuuuH. Duznueckue  IpUOOPHI.
[TorpemrHocTh M3MepeHnil. MexayHapoIHasi CUCTEMA €IMHUILL.
Kak ¢u3uka m apyrue ecrecTBEHHBbIE HAyKH M3y4aloT Hpupoay. EcTecTBeHHO-Hay4HBIH MeTOJ
MO3HAHUs: HAaOJII0AeHNE, TOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIIBUKEHHUE TMIIOTE3, SKCIIEPUMEHT 110
MIPOBEpPKE THIIOTE3, OOBSICHEHHWE HaOmromaeMoro spieHus. OnucaHue (U3NYECKUX SBICHUN C
IOMOIIBIO MOJIEIIEN.

JdemoHcTpanmnu.
1. MexaHquCKHe, TCIJIOBBIC, DJICKTPUICCKUEC, MATHUTHBIC, CBCTOBLIC SIBJICHUA.
2. ®Ousnveckue mpuOOpHl M MpoIeaypa MPSMBIX H3MEPEHUN aHAJIOTOBBIM M IH(PPOBBIM
npubopoM.

JlaGopaTopHble paGoThI U ONBITHI.

1. Ompenenenue eHbI ASICHAS IIKAIBI U3MEPUTEIBHOTO MPHOOpa.

2. W3MepeHue pacCTOSHUM.

3. H3mepenne oObemMa JKUIKOCTH B TBEPJIOTO Tea.

4. OmnpeneneHue pa3MepoB MaJIbIX Tell.

5. 3mepeHne TeMIiepaTtypbl TpU TIOMOIIM JKHJIKOCTHOTO TEpPMOMETpa U JIaT4YHKa
TEMIEPATYPHI.

6. IIpoBeneHrne WCCIIEOBAaHUS TI0 MPOBEPKE THUIIOTE3bI: JaTbHOCTH TIOJIeTa IIapHKa,

HyH_IeHHOI‘O I‘OpI/I3OHTa.HBHO, TEM 60.IIBH_IC, yeMm 60JIBH_I€ BBICOTA HyCKa.
Pasnen 2. [lepBoHayaibHbIe CBeeHHSI O CTPOCHUM BelleCTBA.

CTpOeHI/Ie BCIICCTBA: AaTOMbl MW MOJICKYJIBI, HX PAa3MCEPHI. OHBITLI, JOKa3bIBAKOIIIEC
JUCKPETHOE CTPOCHHE BEIIECTBA.

JIBrxkenue wyactull BemiecTBa. CBsI3b CKOPOCTH JIBUJKEHUSI YAaCTHUIl C TEeMIEpaTypou.
bpoyHoBckoe nBwkenue, auddys3us. BzaumopeicTBHE dacTHUIl BEIIeCTBAa: MPUTHKCHHE U
OTTaJIKUBaAHHUC.

ArperatHple  COCTOSIHMSI ~ BELIECTBA: CTPOCHHME Ta30B, IKUAKOCTEH U TBEPABIX
(kpucTauIMueckux) Teia. B3auMocBs3p MeXAy CBOMCTBAMM BEIIECTB B pa3HbIX arperaTHbIX
COCTOSIHMSIX M MX aTOMHO-MOJIEKYJSPHBIM cTpoeHHeM. OcoOEHHOCTH arperaTHBIX COCTOSHHM
BOJBI.

JdemoHcTpanmu.
1. HaGnronenue OpOyHOBCKOTO JABHKEHUS.
2. Habmonenune nuddysuu.
3. HaOmroneHue SBICHHMA, OOBSICHSIOIIMUXCS TPHTSHKEHUEM WM OTTAJIKHBAHUEM YaCTHIL
BEILIECTBA.



JlaGopaTopHble paGoThI U ONBITHI.
1. Ouenka aguameTpa aToMa METOJIOM PSIOB (C UCIOIb30BaHUEM GoTorpaduii).
2. OmnbITHI 10 HAOIIOIEHUIO TETLIOBOTO PACIIUPEHHS Ta30B.
3. OnbITHI 110 OOHAPYKEHUIO ACHUCTBHUS CHUJI MOJICKYJISIPHOTO TIPUTSKCHHS.

Pa3nea 3. /IBu:xeHMe ¥ B3auMo/ielicTBHE TeJl.

Mexanuyeckoe JBWXKEHHE. PaBHOMEpHOEe U HepaBHOMEpHOe JBHkeHHE. CKOpPOCTb.
Cpennsiss CKOpOCTh IPU HEPABHOMEPHOM JIB)KEHHH. PacyeT myTu U BpeMEeHU JBUKEHUS.

SBnenue wuHepuuH. 3aKOH WHEpHUHU. B3aumoneicTBHe Ted Kak MpUYMHA HW3MEHEHUS
CKOpOCTH JABWKEHMSI Tell. Macca kak mepa HHEpTHOCTH Tena. [lmoTHocTe BemectBa. CBS3b
TJIOTHOCTHU C KOJIMYECTBOM MOJIEKYIT B €IUHUIIE 00beMa BEIIECTBA.

Cuna Kak XapakTepucThka B3auMojencTBua Ten. Cumiia ynpyroctd UM 3akoH ['yka.
N3mepenne cuiibl ¢ NMOMOIIBIO AUHAMOMETpa. SIBieHMe TAroTeHus u cuia Tsokectu. Cuia
TSDKECTH Ha JIpyrux miaHetax. Bec tema. HesecomocTs. CrioxeHne cuil, HapaBJI€HHBIX 110 OJHOMN
npsmoid. PaBHozelicTByromas cwil. Cuiia TpeHus. TpeHne CKONbKeHUs U TpeHue nokos. Tpenue B
MIPUPOJIE U TEXHUKE.

JdemoHcTpanmnu.

1. Ha6n10;[eHHe MCEXAaHHUYCCKOI'O ABUXCHUA TEIIA.
N3MepeHnne CKOpOCTH NMPSMOJIMHEITHOTO JIBH)KEHUS.
HaGmroienue sSIBICHUSI HHEPITHH.
Hab6mronenne nasMeHeHus: CKOPOCTH MPH B3aUMOJICUCTBUH TEI.
CpaBHeHME Macc MO B3aUMOCIHCTBUIO TEll.
CroxeHune cuil, HalpaBJIEHHBIX 1O OJHOU MPSIMOIA.

ISARRANE N

JlaGopaTopHblie padoThI M ONBITHI.
1. Ompenenenue CKOpPOCTH PaBHOMEPHOTO MBIJKEHHS (IIapuKa B JKUJIKOCTH, MOJAEIH
AJIEKTPUIECKOTO aBTOMOOWIIS U T. J1.).
2. Ompenenenue CpeaHEed CKOPOCTH CKOJBKEHHUS Opycka WM I[IapuKa IO HAKJIOHHOM
MJIOCKOCTH.
Omnpenenenue IOTHOCTH TBEPAOTO Tea.
4. OnbIThI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTsDKeHUs (aedopManuu) TMPYKWHBI OT
IIPUIIOKEHHOMN CHUIIBI.
5. OnbIThl, AEMOHCTPUPYIOIINE 3aBHCHUMOCTh CHJIBI TPEHHS CKOJBKEHHsI OT Beca Tena u
XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

(98]

Pasnen 4. /laBiieHue TBepAbIX TeJl, dKUIAKOCTEH U ra3oB.

Hasnenne. CriocoObl yMEHBIIICHUSI ¥ YBEIMUEHUS JaBlieHus. JlaBneHue raza. 3aBUCUMOCTb
JaBJIEHUS raza oT 00beMa, Temneparypsl. [lepenadya gaBiaeHUsT TBEPABIMH TEIAMH, JKUIKOCTSIMHU U
razamu. 3akoH Ilackams. ITHeBMaThueckue MalIMHBL. 3aBUCHUMOCTbH JABJICHHS KUIKOCTH OT
rryounsl. ['uapocraTudeckuii mapagokc. CooOmaromuecs cocynbl. [ uapaBindeckue MeXaHu3MBbl.

AtMocdepa 3emnun u atmochepHoe naBieHue. [IpUUMHBI CYIIECTBOBAHMS BO3IYIIHOM
obonoukn 3emmu. Omnbit Toppuuemmu. M3mepenune atmocdhepHOro aaBiieHHs. 3aBUCUMOCTH
aTMoc(epHOrOo JaBlIeHUS OT BBICOTHI HaA YpoBHeM Mops. [Ipubopsl [isi W3MepeHHs
aTMOC(EpHOTO JTaBJICHHS.

JleficTBUE XKUAKOCTH M ra3a Ha MOTPYKEHHOE B HUX Tesio. BrITalikuBaromas (apXxumeaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxormnaBanue.

JdemoHcTpanmnu.
1. 3aBHUCHMOCTB J1aBJIEHUS ra3a OT TEMIIEpPaTyphl.
2. Tlepenaya naBieHUs )KUAKOCTHIO U Ta30M.
3. Coobmaromuecs: COCy/Ibl.



4. I'uapaBiar4ecKuil mpecc.

[TposiBinenue neficTBUg aTMOCGHEPHOTO JaBICHUSL.

6. 3aBUCHMOCTH BBITAIKHBAIOIICH CHJIBI OT 00beMa MOTPYKEHHOW YacTH Tejla M TUIOTHOCTH
KUJIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BHITCCHEHHOM KUJKOCTH.

8. YcioBue miaBaHus TeJl: MJIaBaHUE WJIU MOTPYKEHHUE Tel B 3aBUCUMOCTU OT COOTHOIICHUS
IJIOTHOCTEHN TeNa U )KUJIKOCTH.
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JlaGopaTopHbie padOThI M ONBITHI.

1. UccnenoBanue 3aBUCHMOCTH Beca Tella B BOJE OT O0ObeMa IMOTPYKEHHOH B KHUIKOCTH
YacTH Tela.

2. OmnpepeneHue BHITAIKUBAOIIEH CHIIbI, JEHCTBYIOIIEN HA TEJIO, TOTPYKEHHOE B KUJIKOCTb.

3. IlpoBepka HE3aBUCHUMOCTH BBITAIKUBAIONIICH CUJIbI, IEUCTBYIOIIEH Ha TEJO B KUIKOCTH,
OT Macchl Tea.

4. OmnbIThl, I€MOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJKUBAIOILIEH CUJIbI, IEHCTBYIOLIEH Ha TEIO
B JKHJIKOCTH, OT OOBeMa IMOTPYKEHHOW B JXKHMJIKOCTh YacTH Tela M OT IUJIOTHOCTH
JKHIKOCTH.

5. KonctpynpoBanue apeomeTpa WM KOHCTPYMPOBAHHME JIOJAKU M OIpEJCICHUE €€
rPY30I0bEMHOCTH.

Pa3nea 5. PaGora n MoIHOCTD. JHEprus.

Mexanunueckast pabota. MOITHOCTb.

[IpocTeie MeXaHU3MBIL: pblyar, 070K, HaKJIOHHAs IIOCKOCTh. [IpaBuio paBHOBecHUs phluara.
[IpumeHeHne mpaBuiIa paBHOBeCHs pbluara Kk OJOKy. «3omoroe mpaBuio» MmexaHuku. KIIJ]
MPOCTHIX MeXaHU3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas 3Heprus. Kunernueckas u nmoteHunanbpHas sHeprus. IIpeBpamiennue ogHoro
BHUJIa MEXAHUYECKON YHEPTUH B IPYroi. 3aKOH COXPaHEHUS SHEPTUHU B MEXAHHKE.

JdemoHcTpanmnu.
1. ITpuMepsl IPOCTHIX MEXAHU3MOB.

JlaGopaTopHble paGoThI U ONBITHI.
1. Onpenenenve paboThl CHUIBI TPEHHUS TPU PABHOMEPHOM JABIDKEHHH Tela IO
TOPU30HTAIILHON ITOBEPXHOCTH.
2. HccnenoBaHue yCcaoBUM paBHOBECHS pbluara.
3. U3mepenune KII/] HakTOHHOM MIIOCKOCTH.
4. V3yuyeHue 3aKOHA COXPAHEHUS MEXAHUYECKOW SHEPTHUU.

8-i1 Ki1acce
Pa3gen 6. TemioBbie iBJICHUS.

OCHOBHBIE MOJOKEHUSI MOJIEKYJIIPHO-KUHETUUECKOW TEOpUHU CTpOEHHUs BemlecTBa. Macca u
pa3Mepbl aTOMOB U MOJIEKYJl. OIBIThI, MOJATBEPKAAIOIINE OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHUYECKON TEOPHH.

Mopenu TBEpIOTo, KUIKOTO M Ta3000pa3HOr0 COCTOSIHUM BerecTBa. Kpucrammmieckue u
amop¢usbie Tena. OObsICHEHNE CBONCTB ra30B, KUAKOCTEH M TBEPABIX TNl HA OCHOBE MOJIOXKCHHMA
MOJIEKYJIIPHO-KMHETHUEeCKOW Teopun. (CMayMBaHWE M KaNWULIpHbIE sBIEHUA. TemioBoe
pacLIUPEHUE U CHKATHUE.

Temneparypa. CBsi3b TeMmIepaTypbl CO CKOPOCTBKO TEIJIOBOTO JBHWKEHHS YACTHII.
Buytpennss sneprusi. CriocoObl U3BMEHEHHUS BHYTPEHHEH YHEPTHH: TeIUIoNepeiaya U COBEPIICHUE
paboTel. Buasl Teronepenayn: TeMIONPOBOJHOCTh, KOHBEKIUS, U3TyUEHHE.



KomuuectBO TemnoThl. YaelpHas TEIUIOEMKOCTh BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TerioBoro Oamanca. [lnaBieHue W OTBepJeBaHUE KPUCTALTHYCCKHX
BEIIECTB. YAenbHas Terora TuiaBiaeHus. [lapooOpazoBanme u koHaeHcanus. Mcmapenue.
Kunenne. YnenbHas Temiora mnapooOpa3oBaHMs. 3aBUCHUMOCTh TEMIEPAaTyphl KUIICHUS OT
aTMOC(EpHOTO TaBJICHHS.

Brnaxxnocts Bo3ayxa.

DHeprus TOIMBa. Y IeJIbHAas TEII0Ta CrOpaHHs.

[Mpuntunsr pabotel TemmoBbix aBurareneid KIIJ[ TemmoBoro apurarens. TeruioBbie
JIBUTATENH U 3aLUTa OKPYKArOUIEH Cpeibl.

3aKOH COXpaHEHUs U MPEBPAIIECHHS SHEPTUU B TEIJIOBBIX MTPOLIECCAX.

JdemoncTpanmnu.

1. HabGmonenne 6poyHOBCKOTO IBUKECHHUS.
Ha6mronenue quddysun.
HaGnronenue siBieHUi cMaunBaHUs M KalWUISIPHBIX SIBICHUH.
Habmtoienue TemnoBoro pacuupeHus Ted.
W3meHeHue qaBieHus ra3a Mpyu U3MEHEHUH 00beMa U HarpeBaHUU WIIH OXJIaXKICHUH.
[IpaBuiia u3MepeHus TeMIepaTyphbl.
Bunel reruionepenauu.
OxJaxieHre Ipy COBEpLUICHUH PaOOTHI.
HarpeBanue npu coBepiiieHUN padOThl BHEITHUMU CHIIAMHU.
10.CpaBHEHUE TEINTIOEMKOCTEN PA3IMYHBIX BEIIECTB.
11.HabmroneHne KuneHus.
12.HabnroieHue moCTOSTHCTBA TEMIIEPATYPHI TTPH TUTABJICHUH.
13.Mopenu TeNaoOBbIX JBUTATENICH.
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JlaGopaTopHble paGoThI U ONBITHI.

OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CHUIJI MOJIEKYJISIPHOTO TIPUTSKEHUS.

OMBITHI 110 BBIPALMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM MJIM caxapa.

OnpIThI 10 HAOIOJEHHUIO TETIJIOBOTO PACILIMPEHUSI Ta30B, JKUKOCTEH U TBEPABIX TEl.

Omnpenenenue JaBieHUs BO3ayXa B OaJUIOHE IIIIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb JaBJIEHUS BO3JlyXa OT ero o0ObemMa u

HarpeBaHUs WM OXJIaKICHHUS.

[IpoBepka THUMOTE3Bl JIMHEHHOW 3aBUCHMOCTH JUTMHBI  CTOJIOMKA JKUJIKOCTH B

TEPMOMETPHUUYECKOIN TPyOKe OT TeMIIepaTyphl.

7. HabmroneHne W3MEHEHHsS BHYTPEHHEH HSHEPrHHM Tejla B pe3yjbTaTe TeIuionepenaadd M
paboOThI BHEIITHUX CHIL.

8. HccnenoBanue siBICHUS TEIUIOOOMEHA NIPH CMEIIMBAHUH XOJIOIHON U TOPSIYEH BOJIBI.

9. Ompenenenne KOIUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MPU TEIJIOOOMEHE ¢ HarpeThbiM
METAITMYECKUM LUIUHAPOM.

10.Onpenenenne yaenbHON TEMIOEMKOCTH BELLIECTBA.

11.MccnenoBanue nporecca UCIIapeHusl.

12.0npenenenre OTHOCUTENBHOM BIaXXHOCTH BO3/yXa.

13.0npenenenne yneabHON TEMIOTHI IUIABICHUS JIb/A.
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Paznen 7. diiekTpuyeckue ¥ MArHUTHBIE SIBJICHUS.

DnekTpusanus Tei. [[Ba poaa aneKTpUUeCKUX 3apsAioB. BzaumoecTBrue 3apsiKEHHbBIX TEll.
3axoH KynoHa (3aBUCMMOCTb CHJIbI B3aUMOJAECHUCTBUS 3apsDKEHHBIX TE OT BEJIMYMHBI 3apsA]I0B U
PacCTOSHUS MEXy TeJIaMu).

Onexrpuueckoe mnose. HanpsokeHHOCTh anekTpuyeckoro mnoss. IIpuHumn cynepnosunuu
ANEKTPUIECKUX T0JIeH (Ha KAYECTBEHHOM ypPOBHE).

Hocurenu snexTpuyeckux 3apsAaoB. DJEMEHTapHbIM 3JeKTpuueckui 3apsna. CTpoeHue
atoma. [IpoBOAHUKY U TUAIEKTPUKU. 3aKOH COXPAHEHUS AJIEKTPUUECKOro 3apsija.



DJIEKTPUYECKUH TOK. YCIOBHS CYHIECTBOBAaHMS OSJIECKTPUYECKOrO0 ToOKa. WMCTOYHUKH
MOCTOSIHHOTO TOKa. JIeHCTBUSI SJEKTPUYECKOro TOKa (TEIUIOBOE, XMMUYECKOE, MAarHuTHOE).
DJIEKTPUYECKUH TOK B )KHJIKOCTAX U razax.

Onextpuueckasg unenb. Cuma ToKa. OiekTpudeckoe HampspbkeHue. ConpoTuBIIEHHE
MPOBOJHUKA. YJEIbHOE CONPOTHBICHUE BemecTBa. 3akoH Owma g yyacTKa IEMH.
[TocnenoBarensHOE U MapaIeIbHOE COSAMHEHUE TTPOBOTHUKOB.

PaboTa 1 MonTHOCTH 5IeKTpHUecKoro Toka. 3akoH /[xoyms—JIeHnna. DnekTprudeckue 1nenu u
MOTPEOUTENH IEKTPUIECKON dHepTrun B ObITY. KOopoTkoe 3aMbIkaHue.

IlocTtostHHBIE MarHuTHL. B3anMopelcTBHE ITOCTOSHHBIX MArHHTOB. MarsmTHOe IIOJIE.
MaruauTHOe 110oJ1e 3eMJIM ¥ €ro 3HaueHue i )Ku3Hu Ha 3emiie. OnbIT OpcTeaa. MarHuTHoe 1mose
AJIEKTPUYECKOr0 TOKA. [I[pruMeHEeHne AIEKTPOMArHUTOB B TEXHHKE. J[€MCTBUE MAarHUTHOIO ITOJIS
Ha TMPOBOJHUK C TOKOM. OJIEKTPOJABUTraTelb IMOCTOSHHOTO ToKa. Mcmonb3oBaHue
AIEKTPOJIBUTaTeNel B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apanes. SBieHwe  3neKTpoMarHUTHOM — wHAyKuu. IIpaBunmo  Jlenua.
Onekrporerepatop. CrocoObl TOMyYeHUsS DJIIEKTPUYECKOW JHEPruu. OIEKTPOCTAHIIMK Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHUHU.

JdemoncTpanmnu.

1. DnexTpusanus Tei.
JIBa poJia JIEKTPUYECKUX 3apsAA0B U B3aUMOJECHCTBUE 3apsKEHHBIX TEll.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIA.
DneKkTpocTaTu4ecKas NHIYKIHS.
3aKOH COXpaHEHUs AIEKTPUUECKUX 3apsI0B.
[IpoBOIHMKY M AUDIIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHUMI 3JIEKTPUYECKOIO ITOJIS.
HcTouHMKH TOCTOSTHHOTO TOKA.
JIeNCTBUA DIIEKTPUYECKOTO TOKA.
10.9nexkTpudecKnii TOK B KUJIKOCTH.
11.I"a30BbIi1 pa3psia.
12.1I3MepeHne Cuiibl TOKa aMIIEPMETPOM.
13.13Mepenne 3IeKTPUUECKOT0 HAMPSKEHHUS BOIBTMETPOM.
14.PeocTtaT u Mara3uH CONPOTUBIICHHIA.
15.B3aumMopeiicTBre MOCTOSIHHBIX MarHUTOB.
16.MonenupoBaHre HEBO3MOKHOCTH Pa3/ICJICHUS MTOJFOCOB MarHuTa.
17.MopenupoBaHue MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.
18.0mbIT Opcrena.
19.MaruuTHOE 10JIe TOKa. DJIEKTPOMAarHmT.
20./leiicTBE MAarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
21.2nexTpoaBuUrareab NOCTOSTHHOTO TOKA.
22.VccnenoBaHue SIBJCHUS SJIEKTPOMArHUTHOW UHIYKIUH.
23.0nbiTel Dapages.
24.3aBUCUMOCTb HAIPABJICHUS! MHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3SHUKHOBEHHS.
25.90eKTporeHepaTop MOCTOSIHHOTO TOKa.
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JlaGopaTopHble paGoThI U ONBITHI.

OnpIThI 10 HAOTIOEHUIO SJIEKTPU3ALMU TeJl UHAYKLIHUEH U MPU CONTPUKOCHOBEHHUH.

HccenenoBanue neCTBUSA AIEKTPUUYECKOTO MOJI HA IPOBOJIHUKYU U AUDIICKTPUKH.

COopka u mpoBepKa pabOThI AIEKTPUIECKON IIETH MOCTOSTHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIIbI TOKA.

W3mepenue u peryiupoBaHue HaMPsHKEHUS.

HccnenoBanne 3aBUCHMOCTU CHJIBI TOKA, MIYIIETO Yepe3 PE3UCTOpP, OT COMPOTHBICHHUS

pe3UCTOpa U HATIPSKEHUS Ha PE3UCTOPE.

7. OHLITBI, ACMOHCTPUPYIOIIUEC 3aBUCUMOCTD JJICKTPUYCCKOTO COMPOTUBJIICHHUA NPOBOJHUKA
OT €ro JUIMHBI, MJIOL[a/I1 MOTIEPEYHOI0 CEUEHUs U MaTepHuaa.

S e



8. IlpoBepka mpaBwiia CIOKEHHUS HANPSXKEHUW MPU MOCIEAOBATEILHOM COEAMHEHHH JBYX
PE3UCTOPOB.

9. IlpoBepka nmpaBuiia Ajsi CHIIbI TOKA MIPH MMapaJljieIbHOM COEAMHEHUH PE3UCTOPOB.

10.0Onpenenenre pabOTHI IEKTPUIESCKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

11.0npenenenne MOITHOCTH AIEKTPUYECKOTO TOKA, BBIACISIEMON Ha PE3UCTOPE.

12.UccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, MAYIIETO 4Yepe3 JIAaMIIOYKY, OT HaNpsDKEHUS Ha
HEH.

13.0Onpenenenne KII/] narpeBatens.

14.VccnenoBadye MarHUTHOT'O B3aUMOIEHCTBUSA IIOCTOSHHBIX MarHUTOB.

15.13ydyeHne MarHuTHOTO MOJIsI IOCTOSIHHBIX MarHUTOB MIPU UX 00bETMHEHUH U Pa3/ICIICHUN.

16.UccnenoBanue AeMCTBUS AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17.01BITHI, TEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI B3aUMOJICMCTBUSI KaTyIIKA C TOKOM M
MarHuTa OT CHUJIbI TOKA M HAMpPaBJIEHUs TOKA B KaTYIIIKE.

18.M3ydyenue neicTBUS MAarHUTHOTO TOJISI Ha MPOBOJIHUK C TOKOM.

19.KoHcTpynpoBanue u uzydeHue paboTbl 3J1€KTPOIBUTATEIS.

20.1U3mepenue KIIJ asexkTpoaBUraTeIbHOM YCTAaHOBKH.

21.0nbITHl MO HCCIAEJOBAHUIO SIBJICHUS JJIEKTPOMATHUTHOM WHIYKIUU: HCCIEI0BAHUE
M3MEHEHU 3HaYeHMsI U HaIlPaBJICHUS WHAYKIIMOHHOTO TOKA.

9-i1 KJ1acc
Pa3znen 8. Mexannueckue siBJIeHHUS.

Mexannueckoe nBwxeHHe. MatepuanbHas Touka. Cucrema otrcuera. OTHOCUTENIBHOCTH
MEXaHUYECKOro JBWKEHMS. PaBHOMepHOE IIpsMOJIMHENWHOe JBWXeHHE. HepaBHOMepHOE
NpsIMOJIMHENHOE JBWKEeHHE. CpelHsAss MU MIHOBEHHas CKOpPOCTh Tejla NP HEPABHOMEPHOM
JBUKEHUH.

Yckopenue. PaBHOyCKOpeHHOE TIpsSMONIMHEHHOE ABMkeHne. CBoOomHoe majgeHue. OIBITHI
lanunes.

PaBHOMepHOE nBWXEHHE MO OKpyXHOCTH. Ilepwon m yactota oOpamieHus. JIuneiHas u
yIJIoBast CKOpocTH. LIeHTpocTpeMUTENbHOE YCKOPEHHE.

[TepBriii 3akoH Hbrotona. Bropoit 3akon Herotona. Tperuii 3akoH HproTona. [IpuHuun
CYTEPIIO3ULINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: CUja TPEHUSI CKOJIbKEHUS, CHJIAa TPECHUS
MOKOSs1, APYTHe BUABI TPEHUSI.

Cuna TSKECTM M 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpEHHE CBOOOJHOTO MaJeHHUS.
JBrxenue mnanet Bokpyr Connua. [lepBas kocMuueckast ckopocTb. HeBeCOMOCTh U nieperpy3KH.

PaBHOBecHe MaTepuanbHOI TOUKHA. AOCOIOTHO TBEPIOE Tesno. PaBHOBECHE TBEpAOTO Tea ¢
3aKpEIUICHHOM OChIO BpaleHuss. MoMeHT cuiibl. LeHTp TsxecTH.

Nmnynbece Tena. M3menenne mmmnynbca. MMmynbc cuiibl. 3aKOH COXPAHEHHUS HMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexannyeckass paboTa M MOIIHOCTh. PaboTa cui TsHKeCTH, ynpyroctd, TpeHus. CBs3b
sHepruu M pabothl. [loTeHIManbHAs YHEPrus Tela, MOJHSATOTO HaJl MOBEPXHOCTHIO 3EMIIH.
[TorenmmanbHast sHEpPrust c:karor npykuHbl. Kunerndeckas sHeprusi. Teopema 0 KUHETHYECKOM
SHEpruu. 3aKOH COXPAHEHUS MEXaHUYECKOU IHEPTUH.

JdeMoHcTpanuu.
1. HaGmioneHne MeXaHH4eCKOro JBHKEHUSI Tela OTHOCUTENBHO Pa3HbIX TEJ OTCUETA.
2. CpaBHeHHUE TyTeW U TPACKTOPUI JABUKEHUS OJTHOTO U TOTO K€ TeJla OTHOCUTEIBHO Pa3HbIX
TeJ OTCUeTa.
3. V3MmepeHue CKOPOCTH U YCKOPEHUS IPSIMOJIMHENHOTO ABUKEHHUS.
4. HccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBUKEHUS.
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Habmtoienue ABM>KeHUs Tella 0 OKPYKHOCTH.

6. Habmionenne MexaHWYeCKHX SIBICHH, MPOUCXOMAIIMX B cUCTeMe oTcuera «Termexkar
IIpU €€ PAaBHOMEPHOM U YCKOPEHHOM JABM)KEHUU OTHOCUTENIbHO KabuHeTa (PU3HKH.

7. 3aBUCHMOCTb YCKOPEHHUS Te€la OT MACChI Tejla U JEHCTBYIOIIEH Ha HETO CUJIBL.

8. HaOmroeHne paBeHCTBA CHIT TPY B3aUMOJICHCTBUU TEII.

9. W3MeHeHue Beca Tea pU yCKOPEHHOM JBUKEHUH.

10.ITepenaua umnysbca Ipu B3aUMOJICUCTBUU TEII.

11.IIpeobpazoBanust SHEPTUU IPY B3aUMOJCHCTBUU TEJ.

12.Coxpanenue uMnysbca Npu HEYIPYyroM B3auMOICHCTBHUH.

13.CoxpaHeHue UMIyJbca Mpu aOCOTIOTHO YIIPYTOM B3aUMOJICHCTBUH.

14.HabmioieHre peakTUBHOTO JIBHKEHUS.

15.CoxpaHeHne MEXaHMYECKON SHEPTHUHU TIPH CBOOOHOM IaJICHUH.

16.CoxpaHeHre MEXaHMYECKON YHEPTUH TP IBUKEHUU TeJIa M0 IEHCTBUEM IIPY>KUHBI.

JlaGopaTopHble paGoThI U ONBITHI.

1. KonctpynpoBaHue TpakTa Jyisl pa3roHa U JaJIbHEHIIIEro paBHOMEPHOTO JBHXKEHUS IIApUKA
HUIIN TCIICKKU.

2. OmpeneneHne cCpeaHed CKOPOCTH CKOJBXEHUS OpycKa WM JABWIKEHHUS IIapuKa T0
HaKJIOHHOM IJIOCKOCTH.

3. OmnpeneneHre YCKOPEHHMSI Tejla TPU PaBHOYCKOPEHHOM JIBMXKEHHMHM I10 HAKIOHHOMW
MJIOCKOCTH.

4. WccnenoBaHue 3aBUCHUMOCTH IMYyTH OT BPEMEHHM IpPHU PABHOYCKOPEHHOM JBIKEHUHU 0e3
Ha4yaJbHOW CKOPOCTH.

5. TlpoBepka TUIMOTE3BI: €CIM MPU PABHOYCKOPEHHOM JIBIDKCHHH 0€3 HadyalbHOW CKOPOCTH
IMYTU OTHOCATCA KaK PAJ] HCUCTHBIX YUCCII, TO COOTBCTCTBYIOIIUC NPOMCKYTKH BPECMCHU
OJINHAKOBBI.

I/ICCHGZ[OBaHI/Ie 3aBUCHUMOCTH CUJIbI TPCHUS CKOJILXKCHUSA OT CUJIBI HOPMAJIBHOI'O JAaBJICHUS.

Omnpenenenue kodppuimeHTa TPEHUS CKOTBKCHHUS.

OrnpezenieHne KeCTKOCTU MPY>KUHBI.

Omnpenenenve pabOTHl CHUIIBI  TPEHHUS TPU PABHOMEPHOM JBI)KEHHH Tela IO

TOPU30HTAIILHON ITIOBEPXHOCTH.

10.0mpenenenne pabOThl CHJIBI YOPYTrOCTH TP TOABEME Tpy3a C HCIHOJb30BaHUEM
HEIMOABUKHOT'O U ITOABUXKHOT'O 6JIOKOB.

11.M3y4yeHue 3ak0Ha COXpaHEHHS SHEPTHUH.
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Pa3znen 9. Mexanunueckue KoJe0aHusl M BOJHBI.

KonebatenpHoe nBmwxenne. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHWI: TEPHOJ, YacToTa,
aMIMTyna. MareMaTHyeckuii W IPYXKUHHBIM MaaTHHUKU. [IpeBpaiueHue 5sHepruu Ipu
KoJ1e0aTeIbHOM JABM)KEHHUU.

3aryxaromue koneOaHus. BoiHykneHHbIe KoieOaHus. Pe3oHanc. MexaHWueckue BOJIHBI.
CBoiicTBa MeEXaHMYECKUX BOJIH. [IpotonbHBIE M TONEpedHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHu4eCcKUe BOJIHBI B TBEPJIOM Telle, CEHCMUUYECKHUE BOJIHBI.

3ByK. 'poMKOCTB 3ByKa U BbicoTa ToHA. OTpaskeHue 3Byka. H(Dpa3ByK U yabTpa3ByK.

JdemoHcTpanmnu.
1. HabGmonenue konebaHuit Tl Mo JeCTBUEM CHIIBI TSKECTU U CUIIBI YIPYTOCTH.
Ha6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
Habmroienne BeIHYX/IEHHBIX KOJIeOaHUH 1 pe30HaHcA.
PacnipocTpanenue npoJoIbHBIX U MONIEPEYHBIX BOJTH (HA MOJICIH).
HaGntoneHne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.
AKYCTUYECKUH PE30HAHC.

SARRANE N



JlaGopaTopHbie padoThI M ONBITHI.
1. Ompenenenue 4acTOTHI M NEpHUO/Ia KOJIeOaHUI MaTEMaTHYECKOTO MasTHUKA.
2. OmpeneneHue 4acTOThI U TTepro/Ia KojieOaHUH TPYKUHHOTO MasTHHKA.
3. HccnenoBanue 3aBUCUMOCTH MEPHOA KOJIeOaHUH MOABEIICHHOTO K HUTH I'Py3a OT JUIMHBI
HUTH.
4. HccnenoBaHue 3aBUCUMOCTH TEpHOAA KOJIEOAHWH NPYKUHHOTO MasTHUKAa OT MaccChl

rpysa.
5. TlpoBepka HE3aBUCUMOCTHU TEPHOa KoJIeOaHUii Tpy3a, MOJBEIICHHOTO K HUTH, OT MacChl

rpysa.

6. OmnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTH Mepro/ia KoeOaHuil Mpy>KUHHOTO MasSTHUKA OT
MaccChl Ipy3a U )KECTKOCTH IMPYKUHBI.

7. V3MepeHne yCKOpeHHUs CBOOOTHOTO TaICHHUS.

Pasznes 10. DineKTpOMAarHMTHOE 10JI€ M 3JIEKTPOMArHUTHbIE BOJIHbI.

DJIEKTPOMArHuTHOE MOJIe. DIIEKTPOMArHuTHbIE BOJIHBI. CBOMCTBA AJIEKTPOMATrHUTHBIX BOJIH.
[Tkana a3neKTpOMarHUTHHIX BOJIH. FIcrionb30BaHME 3EKTPOMATHUTHBIX BOJIH JIJI COTOBOM CBSI3H.
DJieKTpoMarHuTHas npupojia ceeta. CKkopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

JdemoHcTpanmnu.
1. CpoiicTBa 3J1€EKTPOMAarHUTHBIX BOJIH.
2. BonHOBBIE CBOICTBA CBETA.

JlaGopaTopHbie padOThI M ONBITHI.
1. M3ydyeHune CBOMCTB JIEKTPOMAarHUTHBIX BOJH C TIOMOIIbI0 MOOMIIBHOTO Tee(oHa.

Pa3znea 11. CBeroBLIe IBJICHHUS.

JlyueBass mopens cBerta. Mcrounuku cBera. [IpsmonnHENHOE pacnpoCTpaHEHUE CBETA.
3atmenust Connia u JIynsl. Otpaxkenue cBera. [mockoe 3epkano. 3aKOH OTpaKEHUS CBETA.

[Ipenomnenue cBera. 3akoH npejomiieHUs cBeta. [lonHOe BHyTpeHHEE OTpakeHHE CBETa.
Hcnonbs30BaHKe MOJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTUYECKNX CBETOBOJIAX.

Jlunza. Xox unyueit B numH3e. Omnrtuyeckas cucrema Qoroarnmapara, MHKPOCKONA U
Teneckona. ['ma3 kak ontuyeckas cucrema. bin3opykocTs U JalbHO30PKOCTb.

Pasnoxxenue 6enoro ceera B criektp. OnbiTel HetoToHA. Cl0XKEHUE CIIEKTPAIBHBIX I[BETOB.
Hucnepcus ceera.

JdemoncTpanuu.
1. IlpsamonuHeHOe pacpOCTpaHEHUE CBETA.
OTtpaxeHue cBera.
[Tony4yenue n300pa>keHUIA B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.
OnTruyeckuil CBETOBO/I.
Xox mydeit B coOnparomiei JTnH3e.
XoJ J1y4ell B pacCeUBarOIIEH JIMH3E.
[Tonyuenne n300pakeHHI ¢ TOMOIIIBIO JTMH3.
. Ilpunnun aeiictBus goroanmnapara, MUKPOCKOINA U TEIECKOIA.
10.Mozenb riasza.
11.Pa3znoxxenue 6em0ro cBeTa B CIIEKTP.
12.ITomy4uenue 6eoro cBeTa Mpy CI0KEHUH CBETa PA3HBIX I[BETOB.

00N AU R W

JlaGopaTopHbie padOThI M ONBITHI.
1. WccnenoBanue 3aBUCUMOCTH YIJla OTPaKEHUsI CBETOBOTO JIyda OT yrijia MaJeHusl.
2. N3ydeHune xapakTepUCTUK U300pakeHuUs IpeIMeTa B INIOCKOM 3epKalie.



3. HccnenoBanue 3aBUCUMOCTH yIJia MPEJOMIICHHS CBETOBOTO JIy4a OT yIia TAaJeHHs Ha
TPaHUILIE «BO3IYX—CTEKIIO».

[Tonyuenune n300pakeHH ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.

Omnpenenenne (HOKYCHOTO PACCTOSHUS M ONTUYECKON CHIIBI COOMPAIOIIEH JINH3HI.

OMNBITH TIO PA3TIOKEHHUIO OEIIOTO CBETA B CHIEKTP.

OnpITH MO BOCTIPHUSATHIO I[BETAa MPEAMETOB NpPH WX HAOIIOJACHUU 4Yepe3 I[BETOBBIC
(UITBTPHI.

N vk

Pa3znen 12. KpanToBLI€e sIBJEHUS.

OmnsiTel Pesepdopna u nnanerapHas mozaenb atoma. Mogens atoma bopa. Mcnyckanue u
MOTJIONIEHUE cBeTa aTOMOM. KBaHThI. JInHEHYaThie CIIEKTPHI.

PamnoaktuBHOCTh. Anbda-, Oeta- u ramma-usznydeHus. CTpoeHHE aTOMHOIO sijipa.
Hyknonnas Mopens atomHoro siapa. WM3ortomsl. PaagmoaktwBHBIE TpeBpaienus. llepuon
noyypacrnajga aTOMHBIX SiJIEp.

Snepuble peakuuu. 3aKOHbBI COXPAHEHMS 3apsAI0BOTO U MAaCCOBOT'O YHCENl. DHEPTHUs CBS3U
aTOMHBIX sziep. CBsi3b Macchl ¥ dHepruu. Peakuuu cuHTe3a u aenenud saep. UcTouHuKY SHEpruu
CoJHIIa U 3BE3]I.

SAnepHas oHepreTuka. JIeiMcTBUS paJUOAKTUBHBIX U3Iy4YECHUN HA KUBBIC OPIaHU3MBI.

JdeMoHcTpanuu.

CrexTpsbl U3JIy4eHUs U TOTJIOIIECHHUS.

CrieKTphl pa3iaMyYHbIX T'a30B.

CnekTtp Bomopoaa.

Habmronenue TpexoB B kamepe BuibcoHa.

PaboTta cueTunka HOHU3UPYIOMNUX U3TYICHHM.

Peructpanus nzinydeHus NpupoJHbIX MUHEPAJIOB U IPOAYKTOB.

SR e

JlaGopaTopHble paGoThI U ONBITHI.
1. HaGnroneHue CrulonIHbIX U TMHEHYATHIX CIICKTPOB M3TyYCHUS.
2. UccnepoBanue TPEeKOB: M3MEPEHUE OHHEPrUM YACTUIBI MO TOPMO3HOMY MNyTH (IO
dboTorpadusam).
3. V3MepeHne panoaKkTUBHOTO (OHA.

IToBTOpHTENBLHO0-000011IAKO NI MOLYIb.

[ToBTOpHUTENBHO-0000IIAOIINIT MOTYJIb TIPpEAHA3HAYEH /I CHCTEMAaTHU3aIuid U 0000IIeH s
MPEIMETHOTO COJICPKaHUS U ONBITA JIEATEIHHOCTH, IPHOOPETEHHOTO MPH M3YYEHHH BCETO Kypca
bu3MKKM, a TakKe A MOATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMeHY MO (U3HKE IS
o0yJaromuxcsi, BBIOPAaBIINX 3TOT YyU4eOHBIH MpeaMer.

[Ipu u3ydyeHun 1aHHOTO MOJYJIA PEaTU3yIOTCS U CUCTEMaTU3UPYIOTCS BUABI 1€ATEIbHOCTH,
Ha OCHOBE KOTOPBIX OOCCIIEUMBACTCS JIOCTIDKCHHE TMPEIMETHBIX H  METampeIMEeTHBIX
IUIAHUPYEMBIX Pe3yabTaTOB 00ydeHus, (GOPMUPYETCS €CTeCTBEHHO-HayuyHas TIPaMOTHOCTD:
OCBOEHHUE HAyYHBIX METOJIOB UCCIICIOBAHUS SIBJICHUI MMPUPOIBI U TEXHUKH, OBIAICHUE YMEHHUSIMH
OOBSACHATH (U3NYECKUE SBJICHUS, IPUMEHSS MOMyYeHHbIe 3HAHUS, PelllaTh 3aJlaui, B TOM UYHCIIe
KaueCTBEHHBIC U IKCIIEPUMEHTATbHBIC.

[IpuHIMNHATBEHO AEATEeIHbHOCTHBIM XapakTep JaHHOTO pas3jesia peau3yeTcsl 3a CUeT TOro,
9TO 00YUaIONIUECs BBIMOTHSIIOT 33aHUSI, B KOTOPBIX UM TPEJIaracTcs:

® Ha OCHOBE MOJYYEHHBIX 3HAHHUI pacro3HaBaTh U HAyYHO OOBSCHATH (U3UUYECKUE SIBICHUS B
OKpY>Karolle Npupo/ie U MOBCEIHEBHOM )KU3HH;

® ICIIOJIb30BAaTh HAy4YHBIE METOJBI HCCIEIOBaHUs (DU3MUECKHUX SIBJICHHM, B TOM YHCIE s
MIPOBEPKHU THIOTE3 U TIOTYUCHHS TEOPETUIECKUX BBHIBOJIOB;

e O00BACHATH Hay4YHbIE OCHOBBI Hanloyiee Ba)KHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJIOTHIA,
HampuMep, MPAKTUYECKOTO HCIONh30BAHUS PA3IMYHBIX HMCTOYHHUKOB JHEPTHMH Ha OCHOBE
3aKOHA MPEBPALICHHS U COXPAaHEHHsI BCEX U3BECTHBIX BUJIOB SHEPTHUHU.



Ilnanupyembie pe3y/ibTaThbl OCBOCHHS MPeAMeTa

JIn4HOCTHBIE pPe3yJIbTATHI

B pesynprare wusydeHus QUMK Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS Yy
oOy4arorierocs OyayT choOpMUPOBAHBI CISAYIONINE TUIHOCTHBIC PE3YJIbTATHl B YACTH:
1) naTpHOTHYECKOr0 BOCIIUTAHUSA:

e TIPOSIBJICHHE MHTEpPECa K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOU (hU3UIECKOM
HAYyKH;

e IICHHOCTHOE OTHOIICHUE K JOCTUKEHHUSIM POCCUMCKUX y4EHBIX-(U3UKOB;

2) rpaIaHCKOr0 U JyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

e TOTOBHOCThH K aKTUBHOMY YYacCTHIO B 00CYXJEHUU OOIIECTBEHHO 3HAYUMBIX U STHYECKHX
po0JieM, CBS3aHHBIX C IPAKTHYECKUM TPUMEHEHHEM JOCTHKCHUHN (PH3UKU;

e 0CO3HAaHUE BAXXKHOCTH MOPAJIbHO-3TUYECKUX MPHUHIIUIIOB B ACSITEILHOCTH YYEHOTO;

3) 3cTeTHYEeCKOro BOCIIUTAHMSI:

e BOCIPHUSTHE CTETUUYECKUX KadyecTB (PU3MUECKON HAYKU: €€ TapMOHUYHOI'O MOCTPOCHUS,

CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

e O0OCO3HAaHHUE IEHHOCTH (PM3MYECKON HAyKW KaK MOIIHOTO MHCTPYMEHTAa TMO3HAHHS MHpa,
OCHOBBI Pa3BUTHSI TEXHOJOTMH, BAXKHEHIIIEH COCTABIISIIOLIEH KYJIbTYPHI;

e Ppa3BUTHE HAYYHOU JTFOO03HATEIBHOCTH, MHTEPECA K UCCIIEIOBATENLCKOM IeITeTbHOCTH;

5) popmupoBaHus KYJbTYPHI 310POBbSI H IMOIMOHAJBLHOI0 /10Oy U

e OCO3HAaHME IIEHHOCTH 0€30mMacHOro oOpa3za XU3HU B COBPEMEHHOM TEXHOJIOTHUYECKOM
MHUpe, BaXHOCTH TMpaBui O€30MacHOr0 TOBEIEHUS Ha TpaHCIOpTe, Ha J0porax, C
AIIEKTPUYECKUM U TEIIJIOBBIM O0OPYIOBAHUEM B JIOMAITHUX YCIOBHSIX;

e c(hOpMHUPOBAHHOCTHh HaBbIKa pedIeKCHH, TPU3HAHUE CBOETO IpaBa Ha OMMOKY U TaKOTO
K€ TIpaBa y JIpyroro 4ejoBeKa;

6) Tpya10BOr0 BOCIMTAHMSA:

e AKTHUBHOE YYacTHE B PEIICHUU MPAKTUYECKHX 3a/ad (B paMKax CEeMbH, 00pa30BaTeIbHOU
OpraHM3aly, Tropojaa, Kpas) TEXHOJOTUYECKOM M COLUAIbHON HampaBlIeHHOCTH,
TpeOYIOMIMX B TOM YHUCIIe U GUBNUYECKUX 3HAHUIA,

e HHTEpEC K MPaKTUUYECKOMY U3YUEHHIO MPOodeccHil, CBI3aHHBIX ¢ (PU3UKOIL;

7) 3K0JI0rMYEeCKOT0 BOCTIUTAHUS

e OpHEHTalMs Ha TNpUMEHeHHe (U3MYEeCKHX 3HAHUM JUIs pelleHds 3agad B o0sactu
OKpPYKAroIIel Cpe/Ibl, TMIIAHUPOBAHUS TTOCTYITIKOB U OLICHKH WX BO3MOXKHBIX TIOCIIEICTBHIA
JUJISL OKPY>KAIOIIEeH Cpeibl;

e 0CO3HAHUE TI00ATBHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U IMMyTei X PelIeHNS;

8) ajanTanuu K U3MEHSIOUIUMCH YCIOBHUSAM COUMAILHON M NPUPOIHOM CpeabI:

e TOTPeOHOCTH BO B3aWMOJCHCTBUHM TMPHU BBIMOJIHCHUN UCCICIOBAHUA U MPOEKTOB
bu3nyecKoil HaNpPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTHUX;

e TIOBBIIICHHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO IS TeTbHOCTD;

e TOTPeOHOCTH, B (DOPMUPOBAHWM HOBBIX 3HAHUH, B TOM 4YHCIe (HOPMYIUPOBATh HJIEH,
MOHSITHS, TUTIOTE3bI O (PU3NYECKUX OOBEKTaX U SIBICHUSIX;

e OCO3HaHUE JIeUIMTOB COOCTBEHHBIX 3HAHUHN U KOMIIETEHTHOCTEH B 00J1acTH (PU3MKH;

e TUIAHUPOBAHUE CBOETO PA3BUTHS B MPHOOPETEHNU HOBBIX (PH3NUYECKUX 3HAHUM;

e CTpPEMJICHHE aHATM3UPOBATH U BBISBIATH B3AMMOCBSI3H MPUPOIbI, OOIIECTBA M IKOHOMUKH,
B TOM YHCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

e OIICHKAa CBOMX JCUCTBUH C YYETOM BIUSHUS Ha OKPYKAIOIIYIO CPeay, BO3MOMKHBIX
[J100aBHBIX TOCTIEICTBUM.



MeTanpeaMeTHbIe pe3yJabTaThl

B pesynpTare ocBoeHus mporpamMmbl MO (HU3MKE HA YPOBHE OCHOBHOIO OOIIETO

oOpazoBanust y oOyuatomierocsi OyAayT CQOpPMHPOBAaHBI MeTampeJIMeTHbIe Pe3yJbTaThl,
BKJIIOYAIOIIME TO3HABATEJIbHbIE YHUBEPCAJIbHbIE Yy4YeOHbIE JEMCTBHS, KOMMYHUKATHBHBIE
YHHUBEpCallbHbIE Y4eOHbIE IEHCTBHSI, PETYJISTUBHbIE YHUBEPCATbHbIC YUeOHbIE 1EHCTBHSL.
ITo3HaBaTe/IbHbIE YHHMBEPCAJIbHbIE YUeOHbIe 1elCTBHS

ba3soBble Jlornyeckue 1eMcTBUA:

BBISIBIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MIPU3HAKA O0OBEKTOB (SIBJICHHIA);
YCTaHAaBJIMBATb CYH_IGCTBGHHBII‘/JI IMpU3HAK Knaccmbmcaunn, OCHOBaHUsA 1JId 0606IJ_IGHI/IH n
CpaBHEHHS,

BBISIBIISITh 3aKOHOMEPHOCTH M IPOTHBOPEUYHUS B PAacCMAaTPUBAEMbIX (aKkTax, JaHHBIX U
HaOJTFOICHUSX, OTHOCSIIMXCS K PU3MUECKUM SIBIICHUSIM,

BbIABJIATE TPUYUHHO-CJICACTBCHHLIC CBIA3W TIPpU H3YUYCHUH (bI/ISI/I‘-ICCKI/IX SIBJIEHUU U
NPOIIECCOB, JeNIaTh BBIBOJBI C HCIIOJNB30BAHUEM JEAYKTHBHBIX W HWHIYKTHBHBIX
YMOSaKJImquHﬁ, BBIIBUT'aTh TUIIOTE3bI O B3aMOCBA3AX (1)I/I3I/I‘-ICCKI/IX BCJINYMH,
CaMOCTOSTEIIbHO BBIOMpATh CIOCOO pelieHus yuyeOHoW (u3nyeckoi 3amaun (CpaBHEHUE
HECKOJIbKUX BapHaHTOB pEIICHUs, BBIOOp Hamboyiee TMOIXOJSIIIETO C y4YETOM
CaMOCTOSITENTLHO BBIJICIICHHBIX KPUTEPHUER).

Ba3oBble ncciieroBaTe/IbCKHeE AelicCTBUA:

MCIIOJIb30BaTh BOMPOCHI KaK HCCIIEN0BATEILCKUI HHCTPYMEHT MIO3HAHMS,

IPOBOJUTH IO CAMOCTOSITEIIbHO COCTABJICHHOMY IUJIaHY OIIBIT, HECIOXKHBIM (U3NYECKU
9KCIEPUMEHT, HEOOJIBIIIOE UCCIIEOBAaHUE (PU3NUECKOTO SBICHNUS;

OLICHUBATh Ha MPUMEHUMOCTh M JIOCTOBEPHOCTh MH(OpPMAIMIO, MOJYYCHHYIO B XOJ€
UCCIIEN0BAHNS WIH DKCIIEPUMEHTA,;

CaMOCTOSITENIbHO (OPMYIHPOBATH 0OOOIIECHHS M BBIBOBI 110 PE3Y/IbTaTaM MPOBEAECHHOTO
HaOJII0I€HUS, OMbITA, UCCIIET0BaHMS;

IPOTHO3UPOBATh BO3MOXKHOE JajibHeMIee pa3BUTHE (DU3UYECKHX IMPOIECCOB, a TaKXKe
BBIJIBUTATh TPEATIOIOKEHUS 00 X Pa3BUTUU B HOBBIX YCIOBHUSX U KOHTEKCTAaX.

Padora ¢ undopmanmeii:

NPUMEHSTh Pa3IUYHbIE METOJbI, MHCTPYMEHTHI M 3allpoChl INPH TOUCKE H OTOOpE
UH(OPMALIMY WK TaHHBIX C YYETOM IpeIoKeHHON yueOHoM (hru3nyeckoi 3a1aun;
aHAJTM3UPOBaTh, CHCTEMAaTU3UPOBAaTh M HMHTEPIPETUPOBATH WH(POPMALUIO Pa3ITAYHBIX
BUIOB U (POPM IIPECTABICHHUS;

CaMOCTOSTENIbHO BBIOMPATh ONTUMAJIBHYIO (OpMYy TMpeacTaBieHUs HWHPoOpMaUu U
WITIOCTPUPOBATh pEIIaeMble 3a/laud HECJIOXKHBIMH CXEMaMH, JWarpaMMaMHu, WHOU
rpaduKoON U UX KOMOMHAITUSIMH.

KoMMmyHuKkaTHBHBIC yHHBepcaibHble yueOHbIe 1eHCTBUS:

B XOJle OOCYXIeHHs Y4YeOHOro Marepuana, pe3yiabTaTOB JIA0OPATOPHBIX pabdoT U
MPOEKTOB 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYKIa€MOW TEMBbI M BBICKA3bIBATH HJIEH,
HalleJICHHbIC Ha PEIICHUE 3a/1a4i U MMOIepKaHue OIaroKenaTeIbHOCTH OOIIEHIS,
COMOCTABJISITH CBOM CYXKACHHUS C CYXKICHHSIMH JIPYTHMX YYaCTHUKOB JIHAJIOTa,
OOHapY)KUBATh Pa3IMYMe U CXOJICTBO MO3HIINH;

BBIPAXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MICHMEHHBIX TEKCTaX;

NyOJIMYHO  TIPENCTABIATH  PE3yJAbTAThl  BBHIMOJIHEHHOTO  (PM3UYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIIeIOBAHMUS, POCKTA);

MOHUMATh W WCIOJI30BATh MPEUMYIIECTBA KOMaHIHONH M MHIMBHIYaTbHONH PaOOTHI MIPH
pelIeHNH KOHKPETHOM (hru3nyecKoi mpoOIeMsrl;

NPUHUMATh TIEIM  COBMECTHOW JCSTEIbHOCTH, OPraHW30BHIBATh JCHCTBUS 10 €€
JOCTHIKEHUIO: PaCIpeeNisiTh POJU, OOCYXJaTh IMPOIECCHl M PEe3ylIbTaThl COBMECTHOMN
paboThI, 00001IaTH MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJHATh CBOIO YacTh PabOTHI, JOCTUTAsl KAueCTBEHHOTO pe3yJbTaTa IO CBOEMY
HaIMpaBJICHUIO U KOOPAMHUPYS CBOU JCHCTBHSI C APYTUMH WICHAMHA KOMaH/IbI;



e OIEHUBATh KaYeCTBO CBOETO BKJaJa B OOIIMIA MPOIYKT MO KPUTEPHUSIM, CAMOCTOSATEIHHO

c(hOpMYyIMPOBAHHBIM YYACTHHKAMU B3aUMO/ICHCTBUSI.
PeryasiTuBHble YHUBeEPCAJIbHbIE YYeOHbIE 1eCTBUSA
Camoopranmu3anus:

e BBIABIATH MPOOJIEMBI B KU3HEHHBIX M YU4EOHBIX CUTYalMsIX, TPEOYIOUIUX ISl PelIeHUs
bu3nUecKux 3HaHUH;

e OPHUEHTHUPOBATHCS B PAIUYHBIX TOAXOJAaX MPHUHATHS pelleHud (MHIUBUIYyaIbHOE,
MPUHSITHE PEIICHUS B TPYIINE, IPUHATHAE PEIICHUN TPYIIION);

e CaMOCTOSITEJIbHO COCTAaBJISATh AaNTOPUTM pELIeHUS (QU3NYECKOW 3ajaud WM IIaHa
UCCJIEIOBAaHMSI C YYETOM HMEIOIIUXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHUPOBATH MpeAiiaraéMble BAPUAHTHI PEIICHUH;

e JIeNIaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTEIEKT:

e JlaBaTh a/ICKBATHYIO OLIEHKY CUTYAIllH U MIpeAJiaraTh IUIaH €€ N3MEHEHUS;

e OOBSCHATH NMPHUYUHBI JOCTHKECHHS (HEAOCTH)KCHHUS) PE3YyIbTaTOB JEATEIHHOCTH, /1aBaTh
OLICHKY ITPHUOOPETEHHOMY OTIBITY;

e BHOCUTH KOPPEKTHBHI B JIEATEIHHOCTH (B TOM YHCIIE B XOJ BBIMOJIHEHUS (DU3UUECKOTO
UCCIIEIOBAaHMUSI WM TPOEKTa) HA OCHOBE HOBBIX OOCTOATEILCTB, W3MEHUBILIUXCS
CUTYallii, YCTAHOBIIEHHBIX OIMIUOOK, BOZHUKIIUX TPYTHOCTEH;

e OLIEHUBATh COOTBETCTBHE PE3yJIbTaTa LIEJIU U YCIOBUSM;

e CTaBHUTH ce0s Ha MECTO JPYroro 4ejioBeKa B XOJ€ CIOpa MU JUCKYCCHH Ha HAay4YHYIO
TeMy, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

e TMpHU3HABATh CBOE IMPaBO HAa OMHOKY TMpH pemieHuH (U3NYECKUX 3a7ad WU B
YTBEPKACHUSIX HA HAYYHbIE TEMbI M TaKOE K€ [PaBo JIPYroro.

IIpenmeTHbIe pe3yJibTaThl

7-11 KJjacce

K xoHmy obydeHust B 7-M KJiacce MpeIMETHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OO YJAIOIITUXCS YMEHHM:
e HCIIOJIb30BaTh MOHATHUSA: (PU3MUECKHUE U XUMHUYECKUE SBICHHs, HaOIIOIEHHE, SKCIIEPHUMEHT,
MOJIeb, TUIOTE3a, €AMHUIIBI (PU3NYECKUX BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHHUS
BellecTBa (TBEpHOe, JKHUIKOE, Ta3000pa3HOE), MeXaHHMYeCKoe JBIKEHHEe (paBHOMEpHOE,
HEpaBHOMEpHOE, TNPSAMOJIMHEHHOE), TpaeKTOpHus, paBHOACHMCTBYIOUIas cuia, jaedopmarus
(ynpyras, niacTudeckas), HeBECOMOCTb, COOOIIAIOIINECS COCY/IbI;
e paznmuuaTh sBieHUs (audQy3us, TEIIOBOE [BUKEHHE YacTHIl BEIIECTBAa, PaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUKEHUE, MHEPLIUS, B3aUMOJCHCTBHE TEJl, PABHOBECUE TBEPBIX TEI
C 3aKpEIUICHHOH OChIO BpallleHHUs], llepeiaya 1aBJIeHUsI TBEPAbIMU TeJIaMH, KUAKOCTSIMH U ra3aMu,
aTMoc(epHOe JaBlieHUe, MJIaBaHUE TeJl, IPEBpAIEHUS] MEXaHMUECKOW SHEPTHH) MO0 OMUCAHUIO UX
XapaKTEepHBIX CBOWCTB M HA OCHOBE ONBITOB, IEMOHCTPUPYIOLIUX TaHHOE (Pr3HUecKoe SBJICHHUE;
e PpAacro3HaBaTh MPOSIBICHUE M3YYCHHBIX (PU3NYECKUX SIBICHUH B OKPYXKAIOIIEM MHpPE, B TOM
yuciie (u3NUecKUe SBICHUS B MPHUPOJE: MPUMEPHl IBUKEHHUS C Pa3TUYHBIMU CKOPOCTSIMH B
KUBOM M HEXKUBOM MPUPOJE, NECUCTBUE CWIIBI TPEHUS B IIPUPOJE M TEXHUKE, BIIUSHUE
aTMoc(epHOro JaBjeHHs] Ha >KUBOM OpraHu3M, IJIaBaHUE pbIO, pblYard B Telle YelloBeKa, MpU
3TOM MEPEBOAMTH TNPAKTHYECKYIO 3aJadyy B Yy4eOHYI0, BBIICNATH CYIIECTBEHHbIE CBOWCTBA
(mpu3Haku) pU3NYECKHUX SBICHUMH;
e OIKCHIBaTh M3YYECHHBIE CBOWCTBA Teld M (U3MYECKHUE SBICHUS, MCIONB3YsS (usnueckue
BEJIMYUHBI (Macca, 00beM, INIOTHOCTh BEIIECTBA, BpeMsl, yTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHJIa
YIOPYTOCTH, CUJIa TSDKECTH, BEC Tella, CUJla TPEHUs, daBleHUE (TBEPIOro Tela, )KUJIKOCTH, Ta3a),
BBITAJIKMBAIONIAsl CHJIa, MeXaHW4yeckas padoTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHIIbI,
KO3 PHUIMEHT MOJIE3HOTO ECHCTBHS MEXaHU3MOB, KHHETUYECKAas U MOTEHIMAIbHASI SHEPTHs), TIPU
OTNMCAaHUU MPABUJIBHO TPAKTOBATH (PU3NYECKUI CMBICT UCIOIB3YEMBIX BEJTMYMH, UX 0003HAYCHHUS
U eIMHULBI (PU3UYECKUX BEJIWYHMH, HAXOAUTH (HDOPMYIBI, CBA3BIBAIOIIME JAHHYIO (PU3HUECKYIO



BEJIMYMUHY C JAPYTUMHU BEITUYMHAMM, CTPOUTH I'padUKH M3YUYEHHBIX 3aBUCHUMOCTEH (U3HUECKUX
BEJIMYUH;

e XapakTepu3oBaTh CBOWCTBa TeJ, (DU3MUECKHUE SIBICHUS U MPOIECCHI, MCIONb3ys IpaBuiIa
CJIOXKEHUs CcUll (BAOJb OJHOM mpsiMoil), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumeza, MpaBUIIO
paBHOBecHsl pbruara (0J0Ka), «30JI0TO€ MPABUIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYeCKOU
SHEPruH, NpPU OTOM JaBaTh CIOBECHYIO (OPMYIHpPOBKY 3aKOHa M 3alUChIBATh €ro
MaTeMaTHYeCKOe BhIPAKECHHUE;

e OOBACHATH (PM3MYECKHE SBICHHS, MPOLECCH U CBOMCTBA TENl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYyallull MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH MPUUYUHHO-CIIEJACTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHHE W3 1—2 JIOrMYecKHX IIIaroB ¢ OMopod Ha |—2 W3y4EeHHBIX CBOMCTBA
bu3NYeCKUX SIBICHUH, PU3NIECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH;

e pelaTh pacueTHbIe 3a7aud B 1—2 NeHCTBUSA, MCTIONB3YS 3aKOHBI U (POPMYJIBI, CBSI3bIBAIOIIME
¢u3nyeckue BeNWYMHBI: Ha OCHOBE aHajM3a YCJIOBHUS 33/1a4M 3allMChIBaTh KpaTKoe YCIOBHE,
MOJICTaBJIATh (PU3NYECKUE BEIMYMHBI B (DOPMYIIBI U MPOBOJUTH PACUYEThl, HAXOIUThH CIPAaBOUYHbBIE
JaHHbIe, HEOOXOAWMBIE Ui pEIIeHHs 3a/]a4, OICHMBATh PEATHCTUYHOCTH IOJy4YECHHON
(bU3UYIECKON BETUUYHHBI,

e pacro3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIM (PU3MUYECKUX METOJOB, B
OMMCAaHUU HCCIEAOBAaHUS BBIIEISATH IMPOBEPSEMOE MPENINoNIoKeHHe (TUIOoTe3y), pa3inyaTh U
WHTEPIPETUPOBATH MOTYUCHHBIN Pe3yIbTaT, HAXOAUTH OIMIMOKH B XOJI€ OIBITA, JENIaTh BBIBOIBI O
€ro pe3ynbTaram;

e TIPOBOJHTH OMNBITHI MO HAOMIOJCHUIO (U3UYECKUX SIBICHUN WM (PU3UUYECKUX CBOWCTB TEI:
dbopMynupoBaTh MpPOBEPSEMbIE MPEINOJIOKEHUS, COOMpPaTh YCTAHOBKY W3 MPEAJIOKEHHOTO
000pyI0BaHUs, 3aIUCHIBATH X0/ ONBITa U (POPMYIUPOBATH BHIBOJIBI,

e BBIMOJHATH NpPSIMbIE H3MEPEHMs] PACCTOSHUS, BpPEMEHH, Macchl Tejla, o0beMa, CHIIbl H
TEeMIepaTyphbl C UCIOJIb30BAHUEM AHAJOTOBBIX M HU(POBBIX NMPHUOOPOB, 3aNHCHIBATh MOKA3aHUS
MPUOOPOB C YUETOM 3aJaHHOM aOCOTIOTHON MOTPENTHOCTH U3MEPECHH;

e TPOBOJHUTH HCCIIEAOBAaHUE 3aBHUCHUMOCTH OJHOW (DU3MYECKOW BENWYMHBI OT JPYroil c
HCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH MYTH PABHOMEPHO ABMXKYIIETOCS Teja OT
BPEMEHHU [IBIKEHUS Tella, CHJIbl TPEHHUS CKOJBKEHHS OT Beca Tela, KayecTBa 0OpabOTKU
MOBEPXHOCTEN TeJ W HE3aBUCHMOCTH CHUJIbI TPEHMSI OT IUIOIIATN COMPUKOCHOBEHUS TEJN, CHIIbI
YIPYrocTH OT YAJUHEHHUS TMPYXKHUHBI, BHITAIKUBAIOUIEH CHIIBI OT 00beMa MOTPYKEHHOW YacTu
Tela ¥ OT IUIOTHOCTU JKUIKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Tejla, OT TJIyOMHBI, Ha
KOTOPYIO MOTPY)KEHO TeJO, YCIOBUH IUIaBaHUS Tell, YCIOBUH paBHOBeCHs pblyara U OJIOKOB),
y4acTBOBaTh B IUJIAHHUPOBAHUHM Y4E€OHOTO HCCIIEIOBAHUS, COOMpPATh YCTAHOBKY U BBIMOJHATH
U3MEpeHus, cilenys MpeIoKEHHOMY IUIaHy, (UKCHPOBaTh pe3yibTaThl  MOJYyYEHHOMH
3aBHUCHUMOCTH (PU3MUECKHUX BETUYMH B BUJE MPEITIOKEHHBIX TaOIUI U TpapUKOB, AeNIaTh BHIBOJIBI
10 pe3yJIbTaTaM HCCIIEI0BAHMUS;

e TPOBOAMTH KOCBEHHBbIE M3MEpPEHUS (PU3MUECKUX BEIMYMH (IIOTHOCTH BEIIECTBA XKUAKOCTU U
TBEPAOrO Tejla, CHJA TPEHUs CKOJIBKEHUS, JAaBJICHHE BO3]lyXa, BBITAJKMBAMOIAs CHIIA,
JecTByIONAas Ha MOTPYKEHHOE B KUAKOCTH TENO, KO3()PUIIMEHT MOJIE3HOTO IeHCTBUS POCTHIX
MEXaHU3MOB), CIEAysl MPEIOKEHHOW HHCTPYKLUMHU: IPH BBIMOJIHEHHUH H3MEpEeHUil coOuparth
AKCIIEPUMEHTAJIbHYIO YCTAaHOBKY U BBIUMCIIATH 3HAUEHUE UCKOMOM BETUYHHBI;

e COOJIOJATh MpaBUJIa TEXHUKU OE30MACHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM;

e yKa3pIBaThb MPUHLUIBI JEHCTBUS MPUOOPOB M TEXHUUECKHUX YCTPOWCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIONINECS COCY/AbI, OapoOMeTp, pbluar, MOABMKHBIM M HEMOJBUKHBIN OJIOK,
HAKJIOHHAS [JIOCKOCTh;

e XapaKTEepU30BaTh MPHHLMUIBI IEHCTBUS HM3YYEHHBIX NPUOOPOB U TEXHUYECKHX YCTPOMCTB C
omopo Ha uX onucaHus (B TOM 4HCIe: MOAIIMIHUKHA, YCTPOMCTBO BOJOMPOBO/JIA,
TUJIPaBIMYECKUNA TIPEecC, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, ApEOMETpP), HCIONb3Ys
3HAHUSI O CBOMCTBAaxX (UMBMYECKUX SIBICHUH © HEOOXOoAuMble (HU3WYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

e TPUBOJIUTH MPUMEPHI (HAXOIUTh MH(OPMALIUIO O MPUMEPAX) MPAKTHUECKOTO HUCIIOJIb30BAHUS
(bu3MYECKUX 3HAHUIN B MOBCEIHEBHOMN JKU3HU I 0OecTieueHUs] 0€30MaCHOCTH MPU OOpAIICHUH C
npubopaMy W TEXHUYECKHMMH YCTPOMCTBAMM, COXPAHEHUS 3JI0pPOBbS M COOJIIOJIEHUS HOPM
9KOJIOTMUECKOTO TIOBEJICHUS B OKPYKAIOILEH CpeLE;



e OCYIIECTBISATH OTOOP MCTOYHHMKOB MH(OpPMAIMK B UHTEPHETE B COOTBETCTBUU C 3aJlaHHBIM
IOWCKOBBIM 3alpOCOM, Ha OCHOBE HMEIOLIUXCA 3HAHUW W IYTEM CPAaBHEHUS Pa3JIMYHbBIX
HMCTOYHUKOB BBIACNATh HMH(OPMAILINIO, KOTOpasi SIBISIETCS NMPOTUBOPEUHMBON WM MOXKET OBITh
HEJI0CTOBEPHOM;

e HCIONB30BAaTh NPU BBHINOJHEHUH Y4E€OHBIX 3aJaHUM Hay4yHO-TIONYJSPHYIO JHUTEpaTypy
(U3MYECKOTO COJAEpKAHMSI, CIPABOYHBIE MaTEpHalbl, PECcypchl ceTH VIHTepHeT, BIAJETh
prUeMaMHl KOHCIIEKTHPOBAHUSA TeEKCTa, MpeoOpa3zoBaHUs HHPOpMAIMM M3 OJHOW 3HAKOBOM
CUCTEMBI B IPYTYIO;

e CO3/laBaThb COOCTBEHHbIE KpaTKHWE IHChMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2-3
HMCTOYHUKOB MH(pOpMau (PU3NUECKOTO COJIEpKaHUs, B TOM 4HUCIE MyOJIMYHO JIenaTh KpaTKue
COOOIIEHUsT O pe3ylbTarax MPOEKTOB WM YYEOHBIX HCCIEAOBAHUN, MPH 3TOM TPaAMOTHO
MCIIOJIb30BaTh M3Y4YEHHBIH MOHATHIHBINA ammapar Kypca (M3HKH, CONPOBOXAATH BBICTYIJICHUE
MpE3EHTALNEN;

e TIpU BBINIOJIHEHUHU YYEOHBIX MPOEKTOB U HCCIEAOBAHUN pacnpeensiTh 00I3aHHOCTH B IPYIINE B
COOTBETCTBUM C IIOCTABJIECHHBIMH 3aJayamMH, CJIEAWTh 3a BBIIIOJHEHUEM IUIAHA JEHUCTBUU,
aJIeckBaTHO OIICHMBaTh COOCTBEHHBIH BKJIAJ B JI€ATEIbHOCTh TPYMIbI, BBICTPAUBATDH
KOMMYHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

8-i1 ki1ace

K xoHmy obydenust B 8-M KJjiacce mpeIMETHbIE pe3ysIbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OO YHAIOIITUXCS YMEHHM:
e HUCIIOJIB30BATh MOHATHUSA: MaCCa U PA3SMEPLI MOJICKYJI, TCIIJIOBOC ABUKCHUC aTOMOB U MOJICKYII,
arperaTHble COCTOSHHS BEIIECTBAa, KPUCTAJUIMYECKHE W aMOpQHBIE Tella, HACBIIICHHBIA H
HEHACBIICHHBIM I1ap, BIAXHOCTb BO3JyXa, TEMIEparypa, BHYTPEHHss OJHEpPrus, TEIUIOBOM
JBUTATENlb, JJIEMEHTAPHBINA JJIEKTPHUECKUH 3apsij, OSJICKTPUYECKOEe II0Jie, TPOBOJHUKH U
AUSJICKTPUKH, MOCTOSIHHBIN BHCKTpI/I‘ICCKHﬁ TOK, MAarHuTHOC II0JIC,
e pasnMyaTh SBJICHUS (TEIUIOBOE pacIIMpEHHE U CKaTHe, TeIIonepeaada, TeIIoBOe paBHOBECHE,
CMAaUuMBaHUC, KAIWJUIAPHBIC SABJICHUS, HWCIIApPCHUEC, KOHACHCAIUA, IIJIABJICHUC, KPUCTAJUIA3ALUs
(oTBepaeBaHKE), KHICHHE, TeIUIonepenada (TeTUIONPOBOIHOCTh, KOHBEKIHS, W3JIydeHue),
ANIEKTpU3ANMS TeJ, B3aUMOJCWUCTBHE 3apsoB, JEHUCTBUS OJIEKTPUYECKOIO TOKA, KOPOTKOE
3aMbIKaHHEe, B3aUMOJICHCTBUE MAarHUTOB, JICHCTBHE MAarHUTHOTO IOJISI HAa NMPOBOJHUK C TOKOM,
QJICKTpOMAarHuTHas I/IHI[yKI_II/IH) M0 OIMMCAaHHIO HUX XaPAKTCPHBIX CBOIICTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHPYIOIINX JaHHOE (PU3HYECKOE SIBICHUE,
e PpAacro3HaBaTh MPOSBICHUE M3YYECHHBIX (PU3NUYECKUX SIBICHUH B OKPYXKAlOIEM MHpE, B TOM
yrcie (pu3nueckue siBICHUS B MPHUPOJIE: TTOBEPXHOCTHOE HATSHKCHHE W KaNWUISIPHBIC SIBICHUS B
MPHUPOJIC, KPUCTAIUIBI B TIpHupoje, uanydeHue ColHIa, 3aMep3aHie BOJAOEMOB, MOPCKHE OpH3HI,
oOpa3oBaHHME POCHI, TYMaHa, WHEs, CHETa, DIIEKTPHUECKUE SBJICHHUS B aTMocdepe, dIeKTPUIECTBO
KHMBBIX OPraHM3MOB, MarHWTHOE TOJe 3eMJIM, JApeid MOIICOB, POJNb MArHUTHOTO IOJIS JJIS
KHU3HU Ha 3emile, TIOSIPHOE CUSTHUE, MPH 3TOM MEPEBOAMTH MPAKTHUYECKYIO 3a/1ady B YUeOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOMCTBA (IPU3HAKHM ) PU3NIECKUX SBIICHUI;
e OIMCHIBaTh H3YYCHHBIC CBOWCTBA Tel W (U3NYECKHE SBICHUS, HCIONB3Ys (u3mueckue
BCIIMYNHBI (TeMHepaTypa, BHYTPCHHAA DHCPIruA, KOJINMYCCTBO TCIUIOTHI, YACJIbHASA TCIINIOCMKOCTDH
BEIICCTBA, Y/ACIbHAS TEIUIOTa IUIABJICHUS, YAETbHAas TEIUIOTa MapooOpa3oBaHMs, YAelTbHas
TEIUIOTa CrOpPaHUs TOIUTMBA, KOX(PQHIMEHT TIOJIC3HOTO JEHCTBHS TEIUIOBOW MAIIWHBI,
OTHOCHUTENIbHAS BJIQXKHOCTh BO3JyXa, DJJIEKTPUYECKUI 3apsij, CHJIa TOKa, OJJIEKTPUUYECKOE
HanpsDKCHHUE, CONPOTHBIICHHE TPOBOJHHKA, YAETHHOE COMPOTHBIICHUE BEIIECTBAa, padoTa H
MOIITHOCTh JJIEKTPUYECKOTO TOKA), MPU OIMMCAHUU MPABUIBHO TPAKTOBAaTh (PU3MUYECKHI CMBICI
UCTIOJIb3yEeMBIX BEJIMYHMH, 0003HAUCHUS M SIUHUIBI QU3NIECKUX BEIWYHMH, HAXOAUTh (HOPMYIIHI,
CBSI3BIBAIOIIUE JAHHYIO (PU3MUECKYI0 BEIMYMHY C JPYTMMU BEJIMYMHAMH, CTPOUTH TpaduKu
W3YYEHHBIX 3aBHCUMOCTEH (PH3MUECKUX BEITHYHH;
® XapaKTCpU30BaTb CBOMCTBA TCII, (bI/ISI/I‘-ICCKI/IC SABJICHUSA W IIPOLCCChI, HUCIIOJb3Yysd OCHOBHBIC
TIOJIOKEHHST MOJICKYJISIPHO-KHHETHYECKONW TEOPHH CTPOCHUS BEIIECTBA, MPUHIIUIT CYIIEPIIO3HIINN
noJyiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH OMma s ydacTKa IenH,
3akoH J[xoyns—JIeHia, 3akoH COXpaHEeHUs! SJHEPTUH, TTPH ATOM JIaBaTh CIIOBECHYIO (POPMYINPOBKY
3aKOHA U 3aIlMChIBATh €T0 MAaTEMATHUECKOE BBIPAKCHIE,



e O0OBACHATH (hUM3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM UYHCJIE€ U B KOHTEKCTE CHUTYyalUi
MPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUYUHHO-CIEJACTBEHHBIE CBSI3U, CTPOUTH
00BsCHEHHE W3 |—2 JIOTMYECKUX IIaroB C OMOpod Ha 1—2 HM3y4eHHBIX CBOWCTBA (HU3UUECKUX
SIBIICHUH, PU3NIECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

e pelaTh pacueTHbIC 3aJaud B 2—3 NEWCTBUS, MCIONb3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE
¢u3nuecKkre BETMYMHBI: Ha OCHOBE aHAllM3a YCJIOBUS 3a/1adll 3allMChIBaTh KPAaTKOE YCIOBHE,
BBISIBJISITH HEAOCTAaTOK JaHHBIX JUIS pEeLIeHHs 3aJauyd, BBIOMPATh 3aKOHBI M (HOPMYIIHI,
HEOOXOIUMBIC JIsi €€ pelICHHs, MPOBOAWTH pacueThl W CPAaBHUBATH MOJIYUYEHHOE 3HAUCHUE
(bu3nyecKoil BeIMYNHBI C U3BECTHBIMU JAaHHBIMU;

e pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEHIMTh MPH MOMOIIU (U3NYECKHUX METOJIOB,
UCIIONIb3YSl OMHUCAHHWE WCCIEAOBAHUS, BBIJCIATH TMPOBEPSIEMOE MPEANONIOKCHHE, OIEHUBAThH
MPaBHWJIBHOCTH MOPSIIKA IPOBEICHUS UCCIIEIOBAHMSI, IEIaTh BBIBOIBI,

e TIPOBOAWTH OMBITHI MO HAOTIOACHHUIO (PU3NYSCKUX SIBICHUN WM (DU3MUECKUX CBOWCTB TEI
(kamwIsipHBIE  SIBJICHUS, 3aBUCHUMOCTH JIaBJICHHS BO3JyXa OT €ro o0beMa, TeMIlepaTyphbl,
CKOPOCTH TpoIlecca OCTBIBAHWS W HArpeBaHHUs TMPU U3IYYECHUH OT I[[BETa U3Iydaromien
(moruomaromniei) MOBEPXHOCTH, CKOPOCTh HCHApPEHHUs BOABI OT TeMIepaTyphbl KHIKOCTH H
IUIONIAIM €€ TIOBEPXHOCTH, DJEKTPHU3aIlUs Tell W B3aMMOJICHCTBHE SJICKTPUUYECKUX 3apsiiOB,
B3aMMOJICIICTBIE TOCTOSHHBIX MAarHUTOB, BHU3yaJlM3allUsl MAarHUTHBIX TIOJIEH MOCTOSHHBIX
MarHuToOB, JCHCTBHUS MArHUTHOTO TOJS Ha MPOBOJAHHK C TOKOM, CBOWCTBA AJIEKTPOMArHUTA,
CBOMCTBA  DJIEKTPOJABUTATENS  IOCTOSHHOTO  TOKa):  (OPMYIUpOBaTh  IpOBEpsSEMbIe
MIPEIOJIOKEHUSI, COOMPaTh YCTAaHOBKY U3 MPEJIOKEHHOTO 000pYI0OBaHUS, OMUCHIBATH XOJ1 OMBITA
1 (GOpMYyIIUPOBATH BHIBOJIBI;

e BBHIMOJHATH MPSMBbIE W3MEPEHUS TeMIIepaTyphbl, OTHOCUTEIHHOW BIAYKHOCTH BO3/yXa, CHIIBI
TOKa, HAMPSDKEHUS C MCTIOJIb30BAaHUEM aHAJIOTOBBIX MIPUOOPOB U IaTYMKOB (PU3HMUECKUX BEITUYHH,
CpPaBHHBATh PE3YJIbTAThI U3MEPEHUN C YI€TOM 33JaHHON aOCONFOTHON MOTPEITHOCTH;

e TMPOBOJWTH HCCJICJIOBAHHE 3aBUCUMOCTH OJHOW (U3MUYECKOW BEIMYMHBI OT JPYro ¢
MCIIOJIb30BAHUEM TMPSMBIX U3MEPEHUH (3aBUCUMOCTH COTIPOTHUBIICHUS POBOJHUKA OT €ro JIJIHHBI,
IUIOUIAIM TOTIEPEYHOr0 CEYEHMs] M YAEIbHOTO COMPOTHUBIIECHHUS BELIECTBA NMPOBOJHUKA, CHIIBI
TOKa, WAYIIET0 dYepe3 TMPOBOJHUK, OT HANpsHKEHUS Ha MPOBOJHUKE, WCCIEIOBaHUE
MOCJIEZI0BATENBHOTO U MapaIeIbHOTO COETUHEHHM MTPOBOJHUKOB): MJIaHUPOBATh HCCIIEI0BaHUE,
coOMpaTh YCTAaHOBKY U BBIMIONHATh M3MEPEHUSs, CIEAYys MPEATOKEHHOMY IIaHy, (UKCHPOBAThH
pe3yNnbTaThl MOJIYYEHHOH 3aBUCUMOCTH B BHUAE TaOIull U TrpauKoB, JelaTb BBIBOJBI IO
pe3ylbTaTaM HCCle0BaHHUS,

e TPOBOAMUTH KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIMUUH (yIeIbHas TEIUIOEMKOCTh BELIECTBA,
COMPOTUBIICHUE TPOBOJHMKA, pabOoTa W MOIIHOCTh OJIIEKTPUYECKOTO TOKa): TUIAHHPOBATH
U3MEpeHus, coOUpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAys MPeIOKEHHOW HUHCTPYKIIUH, U
BBIYHCTISTH 3HAYCHUE BEJTUYHHEI;

e COOJIFOATh MPABHJIA TEXHUKH 0€30MMaCHOCTH TIPH paboTe ¢ Ja00paTOPHBIM 000PYI0BAHUEM;

e XapaKTepU30BaTh MPHUHIIUIBI JEHCTBHUS W3YYCHHBIX MPUOOPOB U TEXHHUYECKUX YCTPOUCTB C
OMOpOM Ha MX ONUCaHUS (B TOM YHCJE: CHCTEMa OTOIUICHUS JOMOB, THTPOMETp, IMapoBas
TypOWHa, aMIepMeTp, BOJBTMETP, CUYCTYMK DIEKTPUYECKONH SHEPTUHU, IJICKTPOOCBETUTEIHHBIC
MpUOOpHI, HArpeBaTeNbHBIE AJIEKTPONPUOOPHI (TIPUMEPHI), SJIEKTPUUECKHE MPEIOXPAHUTEIH,
ANIEKTPOMArHUT, JJIEKTPOJBUTATENh IOCTOSHHOTO TOKAa), WCIOJB3ysl 3HAHUS O CBOWCTBAX
(U3UYECKUX SBIEHUN U HEOOX0UMbIe (PU3UIECKHE 3aKOHOMEPHOCTH;

e DACMO3HABaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA M M3MEPUTENIBbHBIE MPUOOPHI MO CXEeMaM H
CXEMaTUYHBIM PUCYHKaM (’KHJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATENb
BHYTPEHHETO CTOpaHMsl, dJEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMbI JJIEKTPUYECKHUX Iened ¢
MOCIIEIOBATENbHBIM M MApajulebHBIM  COEIWHEHHEM JJIEMEHTOB, pa3jinyas YCJIOBHBIE
0003HAYCHHUSI PJICMEHTOB JJIEKTPUIECKUX IETEH;

e TPUBOJIUTH MPUMEPHI (HAXOIUTh MH(OPMALIUIO O MPUMEPAX) MPAKTUUECKOTO HUCIIOIb30BAHUS
(bu3MYECKUX 3HAHUN B MOBCEIHEBHOMN JKU3HU I 0OecTieueHus: 0€30MaCHOCTH MPU OOpAIICHUH C
npubopaMy W TEXHUYECKHMMH YCTPOMCTBAMM, COXPAHEHUS 3JI0pPOBbS M COOJIIOJIEHUS HOPM
AKOJIOTUYECKOT0 MOBEJICHUS B OKPYXKAIOIIEH cpelie;



e OCYHIECTBIATh IOUCK HHpOpMAaLMU (PU3NYECKOTO COJEpXKAHUS B MHTEpHETE, Ha OCHOBE
UMEIOIINXCS 3HAHUH U ITyTeM CpaBHEHUS JIOMOJHUTEIbHBIX HCTOYHUKOB BBIIEIATH HHPOPMALIHIO,
KOTOpasl ABJSETCA NPOTUBOPEUMBOM MIIM MOXKET ObITh HEJOCTOBEPHOI;

e JHCIOJIb30BaTh IIPH BBHIMOJHEHHUH Y4YEOHBIX 3aJaHUM HAyYHO-TIONYJISIPHYIO JIMTEPATypy
(Gu3nM4ecKoro coaepXkaHMs, CIpPaBOYHbIE MaTepuanbl, pecypcbl ceTu HTepHeT, BianeTh
npueMaMH KOHCIIEKTHPOBAaHUS TEKCTa, IMpeoOpa3oBaHus HH(POpPMAIMM W3 OJHOW 3HAKOBOM
CHCTEMBI B IpYT'YIO;

e CO3JaBaTh COOCTBEHHBIE MMCHMEHHBIE M KPATKUE YCTHBIE COOOIIEHUs, 00001ast nH(OpMAIIHIO
U3 HECKOJBbKUX MCTOUYHUKOB (PU3MUECKOrO COAEpkKAHUSA, B TOM 4YUCIIE MyOJINYHO NMPENCTaBIIATh
pe3yabTaThl MPOEKTHOW MM MCCIEJOBATENbCKON AEATENbHOCTH, IMPU 3ITOM TI'PaMOTHO
MCIOJIb30BaTh M3YUYEHHBIH MOHATHUIHBIN ammapar Kypca (U3MKH, CONPOBOXKIATh BBICTYIUICHUE
Mpe3EHTALNEN;

e TIpU BBHINOJHEHUHN y4EOHBIX MIPOEKTOB M UCCIEAOBAHUNA (PU3NUECKUX MPOLECCOB PaCIpeaAesaTh
0053aHHOCTH B IpyIIe B COOTBETCTBHM C MOCTABJICHHBIMH 3a/1a4aMH, CIEIUTh 3a BBIIOJIHEHUEM
IUTaHa JICHCTBHI W KOPPEKTUPOBaTh €ro, aJeKBaTHO OIIEHWBAaTh COOCTBEHHBIN BKJAJ B
JesITeIbHOCTh TPYIIIBI, BRICTPAUBATh KOMMYHHUKATUBHOE B3aUMOJIEHCTBUE, IPOSIBIIASL TOTOBHOCTh
pasperiatb KOH(QJIUKTHL.

9-i1 KJ1ace

K xoHmy obydenust B 9-M KJjiacce MpeIMETHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OO YHAIOIITUXCS YMEHHM:
e MHCIIOJIB30BaTh IIOHATHUA: CUCTEMA OTCUCTA, MaTCpHraJibHaA TOYKa, TPAaCKTOPU-,
OTHOCHTEIIFHOCTh MEXaHWYECKOTO IBWKEHUS, Aeopmanus (ymnpyras, IUlacTH4YecKas), TpPEeHHe,
[IEHTPOCTPEMHUTETHHOE YCKOPEHHE, HEBECOMOCTh WM TEPErpy3KH, ICHTP TSKECTH, aOCOIIOTHO
TBEPJIOE TEJIO, IICHTP TSHKECTH TBEPJOTO Tella, PAaBHOBECHE, MEXaHUYECKUE KOJICOaHUSI M BOJIHBI,
3BYK, UHQPa3BYK U YyJIbTPA3BYK, JIEKTPOMATrHUTHBIC BOJIHBI, IIKaJla 3JIEKTPOMArHUTHHIX BOJIH,
CBeT, OJU30PYKOCTh M JAJBHO30PKOCTh, CIIEKTPhl UCITYCKAHHS W TOTJIONICHUS, alb(da-, 6eta- u
ramMma-usJIydCHusl, U30TOIbI, AACpHAA DOHCPICTHKA,
e pasznuuaTh SABJICHUA (PaBHOMEPHOE W HEPABHOMEPHOE TMPSMOJIMHEHHOE JBUKCHUE,
PaBHOYCKOPEHHOE NIPSIMOJIMHEHHOE ABMKEHUE, CBOOOHOE TTAJCHHUE TeJ, PABHOMEPHOE JIBIKEHUE
M0 OKPY)XHOCTH, B3aUMOJICHCTBHE TeEJ, PEaKTHBHOE JBIDKCHHE, KOJICOATEIbHOE BU)KCHUE
(3aTyxaromnipie u BBIHY)KJICHHBIC KOJICOaHWs), PE30HAHC, BOJTHOBOE JBM)KCHUE, OTPAKCHHE 3BYKA,
NPSIMOJIMHEHHOE PaCIpOCTpaHEHHE, OTPaKEHHE W TPEIOMIICHHE CBETa, IMOJIHOE BHYTPEHHEE
OTpaKCHHE CBETa, Pa3lIOKEHHE OEJNOro CBeTa B CHEKTP M CIIOKEHHE CHEKTPAIbHBIX I[BETOB,
JMCTIEPCUST CBETA, C€CTECTBEHHAs paJMOAKTHBHOCTh, BO3HMKHOBEHHE JMHEWYATOTO CIEKTpa
U3JIy4EHUs) MO ONMCAHUIO UX XapaKTEpPHBIX CBOMCTB M HAa OCHOBE ONBITOB, JEMOHCTPHUPYIOIIUX
naHHOE (PU3HUECKOE SBJICHHE,
e PpAacrO3HaBaTh MPOSIBIICHHE M3YUYEHHBIX (PU3MUECKUX SIBJICHUN B OKpYXarolieM MHpe (B TOM
yrciae (U3NYECKHE SBJICHUS B TPUPOJE: TPWIMBBI U OTIUBBL, JBUWXKEHUE IaHeT COJIHEYHON
CUCTCMbI, PCAKTUBHOC [IBUKCHHUC JKUBBIX OpPraHU3MOB, BOCIIPUATHC 3BYKOB JKHWBOTHLIMU,
3eMJIETpSICEHUE, CEHCMHUYECKUE BOJIHBI, IIyHAMH, 3XO0, I[BETA TEJI, ONTHYECKHUE SIBIICHUS B IIPUPO/IE,
OuosIornyeckoe JIeHCTBHE BUAMMOIO, YIbTPa()UOIETOBOTO M PEHTIEHOBCKOIO W3IY4YECHUH,
€CTECTBEHHBII paJIMOAKTHBHBIN (POH, KOCMUYECKHUE JTyUH, PAIMOAKTHBHOE H3ITydEeHHE MTPHPOTHBIX
MUHEpAJIOB, ICWCTBUE pPAIUOAKTUBHBIX W3IyYCHWH HA OpPraHu3M 4YelloBeKa), IMPH JITOM
MEePEBOUTH MPAKTHUECKYIO 33][a4y B Y4€OHYIO, BBIICIATH CYIIECTBEHHBIC CBOWCTBA (TIPU3HAKK)
(hUBUIECKUX SBIICHUH;
e OIIKUCbIBATH H3YUCHHBIC CBOIICTBA Tel U q)HSI/I‘-ICCKI/Ie SABJICHUS, MUCIIOJIB3Ys (1)I/I3I/I‘-ICCKI/I€
BEJIMYMHBI (CPETHSST ¥ MCHOBEHHAsI CKOPOCTh Tella TP HEPAaBHOMEPHOM JIBH)KCHUH, YCKOPECHHE,
nepeMeucHue, IMyTb, YTrJjoBasgd CKOPOCTb, CHJIa TpPCHUA, CUJIA YIOPYTOCTH, CHJIa TAXKECTH,
YCKOpEeHHE CBOOOTHOTO TMAJICHUs, BEC Tea, UMITYJIbC TeJla, HMITYJILC CHIIBI, MEXaHUYecKas pabora
U MOIINHOCTL, IMOTCHLUAJIbHAsA OHEPIrHUd TClIa, MNOAHATOrO HaJd IMOBCPXHOCTHIO 3CMIIH,
MOTEHIMANIbHASL JHEPTHs CXKATOW TNPYXKHHBI, KHHETUYECKash DHEPTHUs, IOJIHAS MeXaHHYecKas
OHEpIrus, nepuog M YacToTa KOH€6aHHﬁ, IJInHa BOJIHBI, TPOMKOCTHL 3BYKa MW BBICOTAa TOHA,
CKOpPOCTh CBETa, TOKa3aTelb TMPEJIOMIICHHS CpeIbl), NpPU OIMHCAHUH IPABHIBHO TPAaKTOBAThH
(bH3PI‘ICCKHI>'I CMBICJI UCIIOJIb3YCMbBIX BCJIMYHMH, 0603Ha‘-IeHI/I$I U CIUHUIIBI (bI/ISI/I‘-ICCKI/IX BCJINYHH,



HaXoAuTh (OPMYJIbI, CBA3BIBAIOIINE AAHHYIO (DU3MUECKYIO BEIMUYMHY C JAPYITMMHU BEIMYMHAMU,
CTPOUTH TPAPUKH N3YYEHHBIX 3aBUCUMOCTEH (PM3NUECKUX BEIHYUH;

e XapaKTepU30BaTh CBOMCTBAa TeJ, (DU3UUYECKHE SBJIECHUS W IIPOLECCHl, HCIOJIb3Ys 3aKOH
COXpaHEHMs PHEPruH, 3aKOH BCEMHPHOTO TATOTEHUS, MPUHIUI CYNEPIO3UIMHA CHUJI, TPUHIHI
oTHocuTeNbHOCTH ["anuiest, 3akoHbl Hbl0TOHA, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOHBI OTPAXKEHMUSI
U TIPEeNOMJICHHS CBETa, 3aKOHBI COXPAHEHHs 3aps/IOBOIO M MAacCOBOTO YHCENT NpPU SJEPHBIX
peakuMsx, IHpU H3TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHAa U 3alUCBIBaTh €ro
MaTeMaTHYeCKOE BBIPAKECHUE;

e OOBACHATH (PU3UYECKHE MPOLIECCHl U CBOWCTBA T€J, B TOM YHCIE M B KOHTEKCTE CUTYalMi
IIPAKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BbISBIATh MPUYUHHO-CIIEIACTBEHHBIE CBSI3U, CTPOUTHh
00BbsICHEHHE U3 2—3 JIOTMYECKHX LIaroB C OMOpPOHM Ha 2—3 M3YYEHHBIX CBOMCTBA (PU3NUYECKUX
SIBJICHUH, (PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pemiaTh pacyueTHblE 3a7auyM (OMUparollMecs Ha CHUCTeMY U3 2—-3 ypaBHEHHI), HUCIOJb3Ys
3aKOHBI U (POPMYJIBI, CBSI3bIBAONINE (PU3NUECKHE BEITMUNHBI: HA OCHOBE aHAJIN3a YCIIOBHS 3a7auu
3alMCBIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HENOCTAIOLINE WM W30BITOYHbIC JaHHBIE, BHIOMPAThH
3aKOHbl M (GOpPMYNbI, HEOOXOAWUMBIE [yl PpELIeHUs, IPOBOJUTH pPACUYEThl M OLIEHUBATbH
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUCHHs (PU3MUECKON BEIIMUHHBI,

e Ppacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEIINTh MPU MOMOIIM (PU3MUECKUX METOJOB,
UCTOJB3ysl OMHCAHUE HCCIECIOBAHUSA, BBIIENATH IPOBEPSIEMOE IPEANOJIOKEHHE, OICHUBATh
IPAaBUIBHOCTh HOpPsAKA TPOBEJIEHHS HCCIEN0BaHMs, J€JaTh BBIBOJbI, HHTEPIPETHUPOBATH
pe3yabTaThl HAOIIOACHUHN U OTIBITOB;

e TPOBOJUTH OMNBITHI 10 HAOMIOJCHHUIO (DU3MUYECKUX SIBICHUH MM (PU3MYECKMX CBOMCTB Tel
(u3ydyeHue BTOpoOro 3akoHa HpIOTOHA, 3aKOHAa COXpaHEHHs HHEPIUH, 3aBHCHMOCTH MEepuoja
Kosie0aHUH NMPYKMHHOTO MasTHUKA OT Macchl Ipy3a M )KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT
aMIUTUTY/Ibl MaJbIX KOJeOaHWU, MPSMOJIMHEWHOE PacHpOCTPaHEHUE CBETA, pa3iiokKeHue Oernoro
CBETa B CIIEKTP, U3yYEHHE CBOMCTB M300paKEHMs B IUIOCKOM 3€pKajie M CBOMCTB HU300pa’keHMsI
npeaMera B coOMparoliei TuH3e, HaO0IeHNe CIUIONIHBIX U JIMHEHYaThIX CHEKTPOB M3IY4YEHUs):
CaMOCTOATENIEHO COOMpPATh YCTAHOBKY M3 M30BITOUHOTO Habopa 000pyI0BaHUS, OMHUCHIBATH XOJT
OTIBITA M €TO PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI;

e TPOBOJMUTH IPU HEOOXOJUMOCTH CEPUI0 NPAMBIX M3MEPEHHH, ONpeleliss CpefHee 3HaueHHe
u3MepsieMoil BemMuMHBl ((POKYCHOE pacCTOsHUE CcOoOHparomel JHMH3bI), 000CHOBBIBATH BBHIOOP
crioco0a u3MepeHust (M3MEPUTEIIBHOTO MPUOopa);

e TIPOBOJMTH HCCIEIOBAaHHE 3aBUCUMOCTEH (PM3NYECKUX BEIUYMH C HCIOJIH30BAHUEM IPSMBIX
U3MEpeHuH (3aBUCUMOCTb IIyTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM JBM)KEHUHM 0€3 HadaJabHOMN
CKOpOCTH, Neproia KojeOaH!l MaTeMaTHYeCKOr0 MasiTHUKA OT JUTMHBI HUTH, 3aBHCUMOCTH YTJja
OTPAKEHMsI CBETa OT YIJIa MaJEHUS W yIyla NPeIOMICHHs OT yIyla MajJeHHs): IUIaHUPOBaTh
HCCIIEIOBAaHUE, CaMOCTOSITETIbHO COOMpATh YCTAHOBKY, (PMKCHPOBATH PE3YJbTAThl MOJy4YECHHON
3aBUCUMOCTH (U3NYECKUX BEJIIMYMH B BUJE TaOIUI U IrpaMKOB, J1€J1aTh BBIBOABI 110 PE3yIbTaTaM
HCCIICIOBAHHS;

e TPOBOJUTH KOCBEHHBIE M3MEPEHH (PU3NUECKUX BEIUYMH (CpPEeIHSSI CKOPOCTh M YCKOPEHHE
TeJa MPU PaBHOYCKOPEHHOM JIBKEHHUHU, YCKOPEHHE CBOOOIHOTO MaJICHUs, KECTKOCTh MPY>KUHBI,
KO3(Q(QUIMEHT TPeHMsI CKOJIbKEHHs, MeXaHW4yeckas paboTa M MOIIHOCTb, 4acTOTa U IEPUOJ
KoJie0aHUH MaTeMaTHYECKOT0 U MPYKUHHOTO MasiTHUKOB, ONITUYECKAasl CUJIa COOUPAIOIIEH JTHH3HI,
paZMOaKTUBHBIM (DOH): MIAHMPOBATH U3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITOJIHATE U3MEPEHHUsI, CIeysl MPeIOKEHHONW MHCTPYKIIUH, BHIYMCIIATH 3HAUEHUE BETUYMHBI U
aHAJIM3UPOBATh MOJYYEHHBIE PE3YJIbTATHI C YIETOM 3a/JaHHOM MOIPEIIHOCTH U3MEPEHUIA;

e COOJIOJATh MpaBUJIa TEXHUKU OE€30MACHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM;

e paznMyaTh OCHOBHBIE MPHU3HAKM H3YYEHHBIX (U3UYECKUX MOJeNeil: MaTephalbHas TOYKa,
abCOIIOTHO TBEPAOE TEJIO, TOUYCUHBIH UCTOUYHUK CBETA, Jy4, TOHKas JINH3A, UIAHEeTapHasi MOJIENb
aToMa, HyKJIOHHasl MOJIeJIb aTOMHOT0 s1/1pa;

e XapaKTEepU30BaTh MPHUHLMUIBI IEHCTBUS HM3YYEHHBIX NPUOOPOB U TEXHUYECKHX YCTPOMCTB C
OMOpOM Ha MX ONUCaHHUA (B TOM 4YHCIE: CIHUIOMETp, JATYUKHU IOJIOKEHMS, PACCTOSHUS U
YCKOpPEHHS, paKeTa, »3XOJOT, OYKH, IMEepUcKom, (oToanmapar, ONTUYECKUE CBETOBOJIBI,
CIIEKTPOCKOIN, J103UMETp, KaMmepa BuibcoHa), MCHONIb3ys 3HAHUSA O CBOMCTBAX (U3NYECKUX
SABJICHUI U HEOOXOqMMBbIe (PrU3HUECKUE 3aKOHOMEPHOCTH;



e JCIOJIb30BaTh CXEMbl M CXEMAaTHYHbIE PUCYHKH W3YYCHHBIX TEXHHUYECKUX YCTPOMUCTB,
W3MEPUTENBHBIX PUOOPOB U TEXHOJIOTUYECKUX MPOIECCOB MPHU PEIICHUH yU4EeOHO-TIPAKTHUECKUX
3aJa4, ONTHYECKHE CXEMBI ISl MIOCTPOCHUSI M300pakeHUH B TUIOCKOM 3epKajlie W COOHMparomiei
TUH3E;

e TIPUBOJUTH MPUMEPHI (HAXOAUTh WHPOPMAIHIO O MPUMEPAX) MPAKTHIECKOTO HCIIOIH30BAHMSI
(bu3MUECKUX 3HAHUN B MOBCEIHEBHOMN JKU3HU I 0OecTieueHus: 0€30MaCHOCTH MPU OOpAIICHUH C
npubopaMH M TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHHS 370POBbS M COONIOJICHHS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpeie;

e OCYIIECTBIATH MOWCK MHPOpMAMU (HU3UIECKOTO CONEPIKAHHS B MHTEPHETE, CAMOCTOSTEIEHO
(bopMyIHpys TTOMCKOBBIA 3ampoc, HAXOJUTh IYTH OINPEACICHUS JIOCTOBEPHOCTH MOJIYYCHHOM
nH(OpMAIIK HA OCHOBE MMEIOIIUXCS 3HAHUH U TOTIOTHUTEIHHBIX HCTOYHUKOB;

e JCIIOJIb30BaTh IIPH BBHIMOJIHEHUH Y4YEOHBIX 3aJaHUil HAyYHO-TIONYJISPHYIO JIHTEPATypy
(U3MYECKOTO COJAEpIKAHMSI, CIPABOYHBIE MaTEpHalbl, PECcypchl ceTH VIHTEepHeT, BIAJETh
npreMaMH KOHCIIEKTHPOBaHUSI TEKCTa, IMpeoOpa3oBaHWs HWH(OpMAIMK W3 OIHOW 3HAKOBOH
CUCTEMBEI B JIPYTYIO;

e CO37aBaTh COOCTBEHHBIE MUCHMEHHBICE W YCTHBIC COOOIIEHHS Ha OCHOBE WH(GOpPMAIMH W3
HECKOJIbKUX HMCTOYHHMKOB (PU3UYECKOTO COJEpKaHUs, MyOIHMYHO TPECTABISTH PE3YyIbTaThI
MPOSKTHONW WIIM HCCIIEJOBATEIbCKON  NEATETPHOCTH, NPU 3TOM TPaMOTHO HCIOJIb30BaTh
W3YYCHHBIN TOHSITUWHBIN amnmapaT U3yd4aeMoro paszenia (PM3MKU U COMPOBOXKAATH BBICTYILICHUE
MIPE3CHTAIMEN C yIeTOM OCOOCHHOCTEN ayIUTOPUH CBEPCTHUKOB.

TemaTuuyeckoe IIIAHUPOBAHUE

7-1 KJacce

KoangecTBo 4acoB

e HaunmenoBanue 3
® | hasnenon B Tem Konrpou | Ipakruye | JIeKTPOHHbIE (uudposbie)
n/n HporpaMmbi Beero | bHBIE CKHE oOpa3oBaTe/ibHbIE Pecypchl

padoThl | padoThI

Pa3nes 1.®Pu3uka u ee poJib B NO3HAHMHU OKPYKaI0LIEero Mupa

bubmmoreka ®I'NC «MOS
2 mkoay — lesson.academy-
content.myschool.edu.ru/03/07

®du3ukKa — HayKa o
pupojie

1.1

®duzuka, 7 kimace, DI'AOY
1.2 | ®usnueckre BEIUYUHBL |2 1 JIIO «Axanemus
Munnpocenienust Poccuny»

EcrecTBeHHO-HaYy4YHBII
METO/1 IO3HAHUS

1.3 2 1 <..>

Hroro no pazneny 6

Pasznen 2.IlepBoHavajibHble CBEJIEHUS 0 CTPOEHHUHU BellecTBa

2.1 | Crpoenue BeniecTBa 1 <.>

JBrmxenue u
2.2 | B3auMOJEUCTBHE YacTHII | 2 1 <.>
BellleCTBa




ArperatHble COCTOSIHUS

2 <..>
BEIIECTBA
Hroro o pazneny 5
Paznen 3./IBuskenne u B3auMojaeiicTBre TeJl
Mexannueckoe
3.1 3 <.>
JIBUKEHUE
39 Huepnus, macca, 4 1 < >
MJIOTHOCTh
3.3 | Cuma. Bugs! cun 14 1 2 <..>
Hroro o pazaeny 21
Pasznen 4./laByieHue TBepABbIX TeJl, )KUAKOCTEN U ra3oB
Hasnenue. [lepenaua
4] |AaBieHHA TBEPABIMHE 3 < >
TeJIaMU, )KHJIKOCTSIMHU U
razamu
4.2 | JlaBneHue KUIKOCTH 5 <.>
4.3 | AtmocdepHoe naBieHue | 6 <..>
JleficTBUE XKUIKOCTH U
4.4 |ra3za Ha IOTpy>XE€HHOE B | 7 1 3 <.>
HUX TeJI0
Hroro o pasneny 21
Pazgen 5.Padora u MOIIIHOCTB. JHEPIUs
5.1 | PaGora 1 MOIIHOCTH 3 1 <.>
5.2 | IIpocTbie MEXaHU3MBI 5 1 <.>
5.3 | Mexannueckas sHeprus |4 1 1 <.>
Hroro no pazneny 12
IToBTOpEHME 3 < >
OBIIEE KOJIMYECTBO 63 3 12
YACOB I10 [TIPOT'PAMME
8-i1 ky1acc
KounyecTBo 4acoB
Ne Haumenopanmue JyekTpoHHbIe (UMPpPOBBIE)
’ | pasnenos u Tem Kontpou | IpakTuye p uu@ep
n/n IpOTpaMMBL Beero | bHBIE CKHe oOpa3oBaTe/ibHbIE Pecypchl
padoTsl | padoThI

Pa3gen 1.Tens1oBbie iBJICeHUSA

CrtpoeHue u CBOMCTBA
BElIECTBA

1.1

bubmuoreka OI'UC «Mos
mkona»  — lesson.academy-
content.myschool.edu.ru/03/08




®u3uka, 8 kiaacc, PI'AOY
1.2 | TenoBble TPOLIECCHI 21 1 5 HAI1O «AxaneMust
Munnpocseenus Poccuny
Hroro no pazneny 28
Paznen 2.2/iekTpudecKue 1 MATHUTHbIE SIBJICHUS
DNEeKTpUUECKUE 3apsabl.
2.1 | 3apsokeHHbIE TE€na U UX | 7 1 <.>
B3anMOJIeHCTBHE
29 ITocTosHHBIN } 20 1 7 < >
ANEKTPUIECKUN TOK
2.3 | MaruuTHbIE ABJICHUS 6 1 1,5 <.>
24 DneKTpoMarHuTHas 4 < >
WHTYKITAS
Hroro no pasneny 37
<.>
[ToBTOpEeHME 3
OBILEE KOJIMYECTBO 63 3 145
YACOB I10 ITPOT'PAMME ’
9-i1 kJ1acc
KoanyecTBO 9acoB
N HaumeHoBaHHne 5
° pa3elIoB 1 TeM Konrtpoun | Mpakruye | DIeKTPOHHbIE (uudposrbie)
n/n IpOTpaMMBL Beero | mure CKHE o0pa3oBaTe/ibHBIE pecypcChl
padoThI padoThI
Pa3zpen 1.Mexannueckue siBJIeHHUSA
MexaHuueckoe Bubmmorexa ®TUC «Mos
1.1 | nBmxenne u cnocoosr | 10 1 mkonay — lesson.academy-
€ro OIMUCaHUs content.myschool.edu.ru/03/09
®usmka, 9 k1acc, DI'AOY
1.2 |BzaumoneinictBue ten |20 1 3 JITIO «Akagemust
Munnpocseenus Poccuny
1.3 | 3aKoHBI COXpaHEHUs 10 3 <.>
Hroro no pazneny 40
Paznea 2.MexaHH4ecKHe KOJ1€0aHUS U BOJTHBI
21 Mexanuueckue 7 3 < >
Konebanus
29 MexaHudeckue BOJHEL. ] 1 3 <. >
3BYK
Hroro no pazneny 15

Pa3jnen 3.2/ieKTpOMarHuTHoOeE 1oJie M 3J1eKTPOMATHUTHBIE BOJIHbBI

3.1

DNEeKTpOMarHuTHOE

6

2

<..>




IOJIE U
OJICKTPOMArHuTHBIC
BOJIHBI

Hroro no pazneny

6

Pa3nen 4.CBeToBbIe IBJICHUS

3aKOHBI

4.1 | pacnpocTpaHeHUs 6 2
CBeTa

49 JIUMH3BI ¥ ONITHYECKHE 6 3
PpUOOPHI

43 Pasnoxenue 6emoro 3 )
CBETa B CIIEKTP

Hroro no pazneny 15

Pa3znesa 5.KBaHTOBBIC IBJICHUA
Hcnyckanue u

5.1 | mormouieHue cBeTa 4 1
aToOMOM
CTtpoeHre aTOMHOTO

52T 6 1
spa

5.3 | SnepHble peakuu 7 1

Hroro no pazneny 17

Pasznen 6.IloBTOpUTEILHO-00001IIAOIIIUIT MOYJIB

IToBTOpEeHUE U
000011eHNE

6.1 9 2
coJiepKaHus Kypca
¢busuku 3a 7-9-i Knacc

Hroro no pazneny 9

OBIIEE KOJIMYECTBO

YACOB I10 102 27

I[TPOTPAMME
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