[Ipuioxxenne k 0CHOBHOI 00pa30BaTENbHON ITPOrpaMMe
OCHOBHOTO 00111eT0 00pa30BaHusl, yTBEPKICHHOU
npuka3zom 1o MKOVY «Cpennss mxosia Ned»

ot 01.09.2023 r. Ne183-O1

PaGouasi nporpamma no ¢pusuke 1js 7—9-X KJIaccoB

IHosicHuTeaAbHAA 3aIIMCKA

Paboyas mporpamma no ¢u3uke Ha ypoBEeHb OCHOBHOTO 00IIeT0 0Opa30BaHUsl s
oOyuarommuxcst 7-9-x kimaccoB MKOY «Cpennsist mikosia Ned» pazpaboTaHa B COOTBETCTBHH C
TpeOOBaHUSAMH:

o ®depepanpHoro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 obpazoBanmu B Poccuiickoit
denepanuny;

e mpuka3za Munnpocsemenus oT 31.05.2021 Ne 287 «O06 yTBep)aeHUn
(benepasbHOrO TOCYAapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAaPTa OCHOBHOTO
o01rero o6pa3oBaHUY,

o mpukaza Munnpocsemenus ot 18.05.2023 Ne 370 «O06 yrBepkaeHUM (enepaTbHON
00pa3zoBaTeNIbHON MPOrpaMMbl OCHOBHOTO 00IIIETO 00pa3oBaHUs,

e mpukaza Munnpocemenus ot 22.03.2021 Ne 115 «O6 yrBepxkaeruu [lopsiaka
OpraHu3aIluy U OCYIIECTBICHHUS 00pa30BaTEIbHON NESITETHHOCTH 110 OCHOBHBIM
00111600pa30BaTEIBHBIM MMPOTPaMMaM — 00pa30BaTEILHBIM IIPOrpaMMaM
Ha4yaJIbHOTO OOIIEero, OCHOBHOTO OOIIEr0 M CPEeIHEro 00IIero oOpa3oBaHUs Y,

e KOHIIENIIMU NpernoiaBaHust yaeOHoTo npeamMeTa «Dusukay,

o C(II 2.4.3648-20 «CanuTapHO-3MHAEMHOJOTHUECKHIE TPEOOBAHUS K OPraHU3alUsIM
BOCIIMTaHUS U 00yYCHUsI, OTJIBIXA U O3IOPOBIICHHSI IETEH U MOJIOICKI,
YTBEP)KJICHHBIX MIOCTAHOBJICHUEM TJIaBHOTO caHuTapHoro Bpada oT 28.09.2020 Neo
28;

e CanlluH 1.2.3685-21 «['urneHndeckre HOpMATUBBI U TPEOOBaHMS K 00ECIICUEHHUIO
Oe3omacHoCTH U (WK) OE3BPEIHOCTH IS YesioBeKa (haKTOPOB CPEebl OOUTAHUSY,
YTBEPKJICHHBIX MIOCTAHOBJICHUEM TJIaBHOTO caHuTapHoro Bpada oT 28.01.2021 Neo
2;

e y4eOHOTO IIaHa OCHOBHOT'O OOIIEro 00pa3oBaHusl, yTBEPKJICHHOTO MPHKA30M
MKOY «Cpennsis mkona Ned» ot 01.09.2023 Ne 174 — O «OG0 yTBep:kieHUU
OCHOBHOM 00pa30oBaTeIbHOM MPOTrPaMMbl OCHOBHOT'O OOIIIEr0 00pa30BaHHUs»;

e (enepanbHOil paboueli mporpaMmeI 10 ydeOHOMY npeamMeTy «Dusnkay.

Pabouyas nmporpamma OpueHTHpOBaHa Ha 1ieJIeBble IPUOPUTETHI, C(HOPMYIUPOBAHHBIE B
¢benepanbHON paboueil mporpaMMe BOCIIUTaHUS U B pabodel mporpaMMe BOCIUTAHUS
MKOY «Cpennsist mkona Ned». [TporpamMma no ¢usmke Ha ypoBHE OCHOBHOTO OOIIETO
00pa30BaHuUs COCTABJIEHA HA OCHOBE MOJIOXKEHUH 1 TpeOOBAaHUH K pe3yabTaTaM OCBOCHHS Ha
6a30BOM ypOBHE OCHOBHOI 00pa3oBaTesibHON IporpaMMel, ipeacraBieHHbx B PI'OC 000,
a Takxke ¢ ydyeToM ¢enepaibHoil pabodel mporpaMMel BociuTanus 1 Konuenuu
IpernoiaBaHus yueOHoro npeamera «Ousmnkay.

CO,Z[ep)KaHI/IC nporpamMmsalI 110 (I)I/I3I/IKC HaITpaBJICHO Ha (I)OpMI/IpOBaHI/IC CCTCCTBCHHO-Hay‘IHOﬁ
I'paMOTHOCTHU o6yqa}0umxc;1 " OpraHUu3anuro N3y4CHUA (I)I/ISI/IKI/I Ha JesSTeIbHOCTHOM OCHOBE.
B nporpamMme 1o (I)I/I3I/IK6 YUYUTBIBAKOTCS BO3MOKHOCTH y‘{C6HOFO npeamMeTa B pcajindaliun



tpeboBanuit ®I'OC OO0 K mIaHUPyEeMbIM JTUYHOCTHBIM M METANPEIMETHBIM pe3yabTaTaM
o0y4eHus, a TaKKe MEKIPEIMETHBIE CBS3U €CTECTBEHHO-HAYYHBIX YUEOHBIX PEAMETOB Ha
YPOBHE OCHOBHOT'O OOIIIEr0 00pa3oBaHMUs.

[Tporpamma no ¢u3MKe ycTaHABIUBACT paclpeaeeHie y9eOHOro MaTepraa 1o ro1am
oOyueHus (10O Ki1accam), peyiaraeT IPHUMEPHYIO ITOCIIEI0BATeIbHOCT U3YyYCHHS TEM,
OCHOBAHHYIO Ha JIOTUKC PA3BUTHA MMPECAMCTHOI'O COACPKAHUA U YUCTC BO3PACTHBIX
0c0oOeHHOCTEH 00yJarOIIUXCS.

ITporpamma no ¢usuke pa3padboTaHa ¢ LEIbIO OKa3aHUSI METOANYIECKOM OMOIIH YYUTEIIO B
co37aHUU pabodel MporpaMMBbI 10 y4eOHOMY MTpPEeIMETY.

®du3nKa SIBISETCS CUCTEMOOOPA3yIOLIUM [l €CTECTBEHHO-HAYYHBIX YUEOHBIX TPEIMETOB,
MOCKOJIbKY (PM3NYECKUE 3aKOHBI JIEKAT B OCHOBE MIPOLIECCOB U SIBJICHUH, U3y4aeMbIX XUMHEH,
Ouosoruei, actpoHoMHel U pu3nueckoi reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-
Hay4yHYI0 KapTUHY MHpPa, IPEI0CTaBIIsAeT Hauboiee iCHble 00pa3libl IPUMEHEHUS! HAyYHOT O
METO/1a MO3HAHUS, TO €CTh CII0co0a MOTy4YeHUs JOCTOBEPHBIX 3HAHUM O MHpE.

OpHa 13 rIaBHBIX 33734 GU3NYECKOro 00pa30BaHus B CTPYKType oO1iero oopasoBaHus
COCTOUT B (OPMHUPOBAHUH €CTECTBEHHO-HAYYHOI rPaMOTHOCTH U MHTEpeca K Hayke y
00yJaronuxcs.

N3yuenue ¢usnku Ha 6a30BOM YpOBHE MPEATNOIAraeT OBJIaeHUE CIEeyIOIUMU
KOMIIETEHTHOCTSIMHU, XapaKTepU3YIOIIUMHU €CTECTBEHHO-HAYUYHYIO0 TPAMOTHOCTb!

e HAy4HO OOBACHATH SIBJICHUA,

e OUICHHMBATH U IIOHUMATh 0COOEHHOCTH Hay4YHOI'O UCCIICAOBAHM,

e HHTCPIPETUPOBATH JAHHBIC U MCIIOJIB30BATh HAYUYHBIC JOKAa3aTCIbCTBA JJIA
IIOJIY4YCHUS BBIBOIOB.

Lenn n3ydenus GpU3MKKH HA YpOBHE OCHOBHOTO 00IIIEr0 00pa30BaHusl ONPEICIICHBI B
Konrnenmuu npenoaaBanus yaeoHoro npeamera «dusnka» B 00pa30BaTeIbHBIX
opranu3zaiusx Poccuiickoii @enepanuu, peaan3yonmx OCHOBHbIE 001e00pa3oBaTeIbHbIC
MpOrpamMMBbl, YTBEPXKICHHOH pernienneM Kosuternn MuHUCTEpCTBA MPOCBEIICHUS
Poccuiickoit @enepanuu (mpotokosn ot 3 aexadpst 2019 roga Ne [TK4BH).

Heaun n3yyeHus (PU3UKH:

puoOpeTeHne UHTEpeca U CTPEMIIEHUS 00YJaIOIINXCsl K HAYYHOMY M3y4EHUIO
IPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE MIPEICTABICHUI O HAYyYHOM METOJ€ MO3HaHUs U (hopMupoBaHue
HCCIIEIOBATENICKOIO OTHOUIEHHS K OKPYXKAIOLIUM SIBJICHUSM,

(opMupoBaHHE HAYYHOTO MUPOBO33PEHMS KaK pe3ysbTaTa U3y4eHUsI OCHOB
CTPOEHHUSI MaTepHH U (PyHIaMEHTAJIbHBIX 3aKOHOB (DU3UKH;

(bopMupoBaHHe MPECTABICHUIN O PO (PU3UKHU ISl pA3BUTHS IPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE MIPEICTABICHUNA O BOBMOXKHBIX chepax Oyaymien mpodeccuoHalbHON
JeATeIbHOCTH, CBA3aHHON C (PU3UKOH, MOATOTOBKA K JJaJIbHEHIIEMYy 0OYy4eHHIO B
STOM HalpaBJICHUH.



JloCTIDKEHHE 3THX IeIei MporpamMMBbl 1o (PU3UKE Ha YPOBHE OCHOBHOTO OOILEro
o0pa3oBaHus 00eCreUnBaCTCS PEIICHUEM CIEIYIONINX 3a1a4:

e MpHOOpPETeHHE 3HAHUH O JUCKPETHOM CTPOCHHUH BEIIECTBA, O MEXaHUYECKHX,
TETUTOBBIX, AJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e TMpHOOpETeHNE YMEHHI ONMCHIBATh U OOBACHATH (PU3HUUCCKUE SIBICHUS C
WCTIOJIb30BAHMEM TIOTYy4YEHHBIX 3HAaHUH,

e OCBOCHHME METOJIOB PEIICHUS MPOCTEHIITNX PACUCTHBIX 3a]a4 C HCIIOJIb30BAaHHEM
(bU3NIEeCKUX MOJETICH, TBOPUYECKUX U MPAKTUKO-OPUECHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHHUI HAOIIONATh MPUPOIHBIC SBICHUS M BBHITIOJIHSTD OIIBITHI,
nabopaTopHbIe pabOTHI M AKCIIEPUMEHTATIBHBIE HCCIIE0OBAHUS C CTIOJIh30BAHNEM
M3MEPHUTEIBHBIX IPUOOPOB,;

e OCBOCHHE NMPUEMOB PaOOTHI ¢ HH(MOpPMAIHEH GUZNIECKOTO COACPIKAHUS, BKIIOYAs
WHGOPMAIIHIO O COBPEMEHHBIX JOCTIKEHHSIX (PH3UKH, aHATH3 U KPUTUIECKOE
OlleHMBaHME WH(pOpMaLny,

e 3HAKOMCTBO O chepamu mpohecCHOHATHHON NeATeTbHOCTH, CBA3aHHBIMHU C
(GU3NKOH, U COBPEMEHHBIMHU TEXHOJIOTHSIMHU, OCHOBAaHHBIMHU Ha JIOCTIDKEHHSIX
(buznueckoi HayKH.

Ha u3yuenue ¢usuku (0a30BbIi ypOBEHB) Ha YPOBHE OCHOBHOTO 00IIEr0 00pa3oBaHuUs
otBoauTcs 238 "acoB: B 7-M Kiacce — 68 vacoB (2 yaca B Hezenio), B 8-M kiacce — 68 yacos
(2 gaca B Hemenio), B 9-m kimacce — 102 vaca (3 yaca B HezeIno).

[Ipemyaraemerit B mporpamme 1o Gu3HKe NepeueHb Ja00paTOPHBIX padOT U OMBITOB HOCUT
PEKOMEHIATENbHBII XapaKkTep, YIUTENb JeflacT BEIOOp MpoBeneHHsI TaAOOPaTOPHBIX PadoT U
OTIBITOB C YUYETOM UHANBUAYAIBHBIX OCOOCHHOCTEH 00yJatONINXCsl, CITHCKA
AKCTICPUMEHTAIBHBIX 3aJ[aHUH, PEIIaraeMbIX B paMKax OCHOBHOTO TOCYIapCTBEHHOTO
sK3aMeHa 1o hU3HKe.

Jlist peanu3any IporpaMMbl UCTIOIB3YIOTCS YI€OHHUKH, JOMYIICHHBIC K UCIIOJIb30BaHUIO
MIPU peali3aIlii UMEIOIINUX TOCYIapCTBEHHYIO aKKPEIUTAIINI0 00pa30BaTeIbHBIX MPOTpaMM
HavyaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeIHero 001ero oopa3oBaHus OpraHUu3alysIMH,
OCYIIECTBJISIOMUMH 00pa30BaTEIbHYIO ACSITCIBHOCTD, MPUKa30M MUHIPOCBEIICHUS OT
21.09.2022 Ne 858:

dusuka: 7-i kimacc: 6a30BbIi ypoBeHb: yueOHuK, 7 kinacc/ [Teppimkun .M.,
HBanor A.U., AkiimonepHoe oo6mectBo «M3marenscTBo "[IpocBemenue’'»;
dusuka: 8-t kiacc: 6a30BbIi ypoBeHb: yueOHUK, 8 kinacc/ [Tepoimkun 1. M.,
HBanoB A. U., Aknimoneproe oomectBo «M3natenpctBo "[Ipocsemienue,
dusuka: 9-i kimacc: 6a30BbIi ypoBeHb: yueOHuK, 9 kinacc/ [lepormkun 1. M.,
I'yrauk E. M., MBanoB A. U., [lerpoa M. A., AKilnoHEepHOE 0OIIECTBO
«U3narensctBo "llpocBemienue’'»;

o <,..>

9J'IeKTpOHHI>IC O6pa3OBaTeJ'ILHLIe PECYpPCHhI, AOMYIICHHBIC K UCIIOJIb30BAHUIO ITPHU pCaJIn3allun
HUMCIOIIUX IT'OCYAAPCTBCHHYIO AKKPCAUTALIUTO 06p8.30BaTeJ'IBHLIX nporpamMm Ha4aJIbHOT'O

00111er0, OCHOBHOT'O 00IIIET0, CpeHEro 00IIero 00pa3oBaHus MpHUKa3oM MUHIIPOCBEIICHUS
ot 04.10.2023 Ne 738:

o ®wusuka, 7 knacc, PI'AOY IO «Axkanemuss Munnpocsemenus Poccumy,



o ®wusuka, 8 kacc, PI'AOY IO «Axanemuss Munnpocsemienus Poccumy,
o ®wusuka, 9 knacc, PI'AOY IO «Axanemuss Munnpocsemienus Poccumy,
o <. >

Coaep:xxanue y4eOHOro npeaMera

/-1 KJ1ace
Pa3nen 1. ®u3uka u ee poJib B NO3HAHUYN OKPY:KaI01Iero Mupa.

®du3nka — Hayka o npupoje. SBienns npupoabl. PUsndeckue ABICHUs. MEXaHUYECKHE,
TEIUIOBBIE, JIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BennunHbl. M3Mepenne gusndeckux BennuuH. Ousznueckre mpruoopsl.
[TorpemHocTe U3Mepennit. MexayHapoIHasi cucTeMa eQuHUII.

Kak ¢u3uka u nqpyrue ectecTBeHHbIE HAYKU U3YydaroT Npupoy. EcTecTBeHHO-Hay4HbII
METO/1 O3HAHUS. HAOII0eHNE, TOCTAHOBKA HAyYHOTO BOIIPOCA, BBIIBUKEHUE TUIIOTE3,
AKCIEPUMEHT [0 MPOBEPKE TUNoTe3, 00bsICHEHNE HaOII0AaeMoro aBieHus. Onucanue
(bMBUYECKUX SIBJICHUH C TTIOMOIIBIO MOJIETICH.

JdemoHcTpaumu.

1. MexaHHYeCKHE, TETIOBBIC, JIEKTPHUUECKUE, MATHUTHBIC, CBETOBBIC SIBIICHUS.
2. ®Ousndeckue mpudOPHI U MPOIIeaypa MPSMBIX H3MEPEHUN aHAJIOTOBBIM U ITU(POBBIM
pudopoM.

JlaGopaTopHblie padoThI U ONBITHI.

Omnpenenenre HEeHbl IENeHUS HIKAIbl HK3MEPUTEIHLHOrO MpHodopa.

N3Mepenne paccTosHUM.

N3mepenue o0bemMa KUAKOCTU U TBEPIIOTO Tea.

Onpeznenenue pa3MepoB MaJIbIX TEJ.

N3mepenue TemnepaTypbl IPHU MOMOIIH KUIKOCTHOTO TEPMOMETpPA U JaTYUKa
TEMIEPATYPHI.

[IpoBenenue uccnea0BaHUs MO MPOBEPKE TUMOTE3bI: JALHOCTD I0JIeTa IapHKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM 0OJIbIIe, YeM OOJIbIIE BBICOTA ITyCKa.

okrwnPE
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Pa3nen 2. IlepBoHauyasibHbIe CBeJIEHNS 0 CTPOEHHH BelecTBA.

CTpOCHI/IC BCIIECTBA. aTOMBI U MOJICKYJIbI, UX Pa3MEPhI. OHBITBI, JOKa3bIBArOIIHEC
AUCKPCTHOEC CTPOCHUC BCUICCTBA.

JIBrkeHne yacTul BeuecTBa. CBsA3b CKOPOCTU ABUKEHUS YaCTUI] C TEMIIEPATYPOH.
BbpoyHnoBckoe nBmxkenue, nuddysus. BzanmoaeiicTBie 4acTHI] BEIIECTBA: IPUTHKEHUE U
OTTaJIKUBaHUE.



ArperatHble COCTOSIHHS BELIECTBA. CTPOCHUE Ia30B, KUIKOCTEN U TBEPABIX
(kpucTaiunyeckux) Tei. B3auMocBs3b MEX/y CBOMCTBaMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHblX COCTOSIHUM
BO/JIBI.

JdeMoHcTpanum.

1. HaGmronenue OpoyHOBCKOTO JIBHKCHHS.

2. Habmogenne muddysun.

3. Habmronenwue siBiIeHUN, OOBSICHSIIONINXCS IPUTSHKSHUEM FITH OTTAIKHBAHUEM
YaCTHUII BEIECTBA.

JlabopaTopHble paGoThbI M ONBITHI.

1. OuenHka quaMeTpa aToMa MeToJIoM psiioB (C Ucmoib30BaHueM (oTorpadmii).
2. OmbITHI 10 HAOTIOACHUIO TETIOBOTO PACIIMPEHHUS Ta30B.
3. OmBITHI MO 0OHAPYKEHUIO ACHCTBHS CHII MOJICKYJISIPHOTO TIPUTSKECHHUS.

Paznen 3. /IBu:keHne U B3aUMO/IeiicTBHE TeJl.

Mexanunueckoe aBuxkeHne. PaBHoMepHoe 1 HepaBHOMepHOE ABmxkeHne. Ckopocts. Cpennsis
CKOPOCTh IIPY HEPABHOMEPHOM JIBIXKEHUH. Pacder myTh 1 BpeMEHN JBUKEHUS.

SIBrieHne nHepUMH. 3aKOH MHEpUUH. B3auMoaencTBre Te KaK MpUIMHA U3MEHEHUS
CKOpPOCTH JIBM>KEHUs Tell. Macca kak Mepa HHepTHOCTH Tena. [noTHocTh BemecTBa. CBs3b
IJIOTHOCTU C KOJMYECTBOM MOJICKYI B €AMHUIE 0ObeMa BEIIecTBa.

Cuita Kak XapakTepucTuKa B3aumoaecTBus Tei. Cuma ynpyrocty u 3akoH ['yka. IsMepenue
CHJIBI C TIOMOIIBIO0 TUHAMOMETpa. SIBJeHne TAroTeHHs U cuila TshkecTd. Cuiia TSDKECTH Ha
npyrux mianerax. Bec tena. HeBecomocTs. CrioxeHnue cujl, HallpaBiI€HHBIX MO OJHOMN
npsmoil. PaBHoneicTBytromas cui. Cuta Tpenus. TpeHue CKOJIbXEHUsI U TPEHHUE TTOKOSI.
Tpenue B mpupo/ie U TEXHUKE.

JdemoHncTpauuu.

HaGnronenrne MexaHM4eCKOTO ABIKEHUS TeIa.

H3mepeHue CKkopocTy MPSMOJTMHEHHOTO TBYXKCHHS.
HaGnronenue siBIICHUS HHEPIIHH.

Hab6nronenne n3smMeHeHus CKOPOCTH MPH B3aUMOICHCTBUH TElL.
CpaBHEHHE MacC 10 B3aUMO/ICHCTBUIO TEIL.

CrnoxxeHue cuil, HalpaBJIEHHBIX 110 OJHON IPSIMOM.

S e

JlabopaTopHbie padoThbI M ONBITHI.

1. OnpeneneHue CKOPOCTH PAaBHOMEPHOTO JBIKEHHS (LIApHUKa B )KUAKOCTH, MOJICITH
AIEKTPUUECKOTO aBTOMOOWMIIS | T. 11.).

2. OrmpeneneHue cpeHei CKOPOCTH CKOJIbKEHUS OpycKa WK HIapHKa 10 HAKJIOHHON
IIJIOCKOCTH.

3. Ormpenenenue MIOTHOCTH TBEPIOTO TeJA.



4. OnbITh, IEMOHCTPUPYIOLIHE 3aBUCHMOCTh pacTshKeHus (1eopManum) Ipy>KUHbI
OT NPUJIOKEHHOMU CHUJIBL.

5. OmnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIbI TPEHUSI CKOJIBKEHHS OT Beca Tejla
U XapaKkTepa CONPUKACAIOIIMXCS IOBEPXHOCTEM.

Pasnen 4. laBjieHue TBepaAbIX TeJ, (KMIKOCTEH 1 ra3os.

Hasnenne. CriocoObl YMEHBIIICHUS U YBEITMYCHUS NaBicHus. [{aBieHue ra3a. 3aBUCUMOCTh
JaBIICHUs ra3a OT 00beMa, Temnepatypsl. [lepenaua gaBneHus TBEPIbIMU TEIAMH,
KUJIKOCTAMHU U ra3aMHu. 3axon Ilackansa. IlHeBMaTHUYEeCKHE MAIIMHBI. 3aBUCHMOCTD JaBJICHUS
XKUAKOCTHU OT Ii1yOuHbl. I'uapocrarnyeckuii napagokc. CooOuatoniyecst Cocyapl.
FI/IHpaBJ'[I/ILIeCKI/IC MCXaHU3MBI.

Atmocdepa 3emun u atmocepHoe aaBieHue. [[puanHbI CyIIECTBOBAHUS BO3AYIITHOM
o6ostouku 3emiau. OnbiT Toppuuemu. M3mepenne atMmocepHOro aaBieHus. 3aBUCUMOCTb
aTMOC(EepHOTO JaBIIEHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! mist n3mMepenus
aTMOC(hepHOTO JTaBJICHHUS.

JleticTBHE KUAKOCTH M T'a3a Ha MOTPY)KEHHOE B HUX TeJ0. BeiTankuBaroras (apxumenoBa)
cuna. 3akoH Apxumena. [ImaBanue ten. Bo3nyxomnnaBanue.

JdeMoHcTpanum.

3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPaTyphI.

[lepenaua naBiaeHUs )KUIKOCTHIO U Ta30M.

Coo0mmarommecs: CoCypl.

I'mapaBnuueckuit nmpecc.

[IposiBnenne neiicTBUst aTMOC()EPHOTO JaBICHUS.

3aBUCHUMOCTh BBITAJIKUBAOIIEH CHIIBI OT 00beMa MOTPYKEHHOM YacTH Teja U
IJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITANKUBAIOIIEH CUIIBI BECY BHITECHEHHOM KUJIKOCTH.

8. YcnoBue miaBaHus TEIN: IJIaBaHUE WU MOTPY>KEHUE TeJl B 3aBUCUMOCTH OT
COOTHOIIEHUS TUIOTHOCTEH Tella U KUIKOCTH.

ogakrwnE
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JlaGopaTopHble paGoThI U ONBITHI.

1. UccnenoBanue 3aBUCMMOCTH Beca Teja B BOJE OT 00beMa MOTpyKEHHOM B
JKMIKOCTh YaCTH TeJa.

2. Omnpenenenue BHITAIKUBAIOIICH CUIIBI, IEHCTBYIOIIEH Ha TEIO, MOTPYKEHHOE B
JKUIKOCTE.

3. IIpoBepka HE3aBUCUMOCTH BBHITAIKHBAIOIIECH CUJIBI, ACHCTBYIOIICH Ha TEJIO B
JKHAKOCTH, OT MAacChI TeJa.

4. OnspIThI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD BHITAIKUBAIOIIEH CUJIBI, IEHCTBYIOIIEH
Ha TeJIO B )KUJKOCTH, OT 00beMa MOTPY>KEeHHOU B )KHUAKOCTh YacTH TENa U OT
IUIOTHOCTH JKUIKOCTH.

5. KonctpyupoBaHue apeoMeTpa Uiiu KOHCTPYUPOBAHHE JIOJIKU U OTIpeieTICHUE €€
rPY30I0JbEMHOCTH.

Pazgen 5. PaGoTa m MOIIHOCTB. DHEprus.



Mexanndeckas pabota. MOIHOCTb.

[IpocThie MEXaHU3MBI. pbIuar, OJIOK, HAaKJIOHHAs TUIOCKOCTh. [IpaBuio paBHOBeCHs phlyara.
[IpuMenenne npaBuiia paBHOBECHUS phluara K 0JI0Ky. «3050T0e paBuio» Mexanuku. KI1J]
MPOCTBIX MeXaHU3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckas 3Heprusi. Kunernueckas v noteHianbHas 3ueprus. lIpeBpanienue o1HOro
BHJIa MEXaHUYECKON SHEPTUU B IPYroil. 3aKOH COXPAaHEHUs DHEPTUU B MEXaHUKE.

JdeMoHcTpanum.
1. IIpumepbl IPOCTHIX MEXAaHU3MOB.
JlabopaTopHble paGoThI M ONBITHI.

1. Omnpenenenuie paboThl CUJIBI TPEHUS IPU PABHOMEPHOM JIBKEHHUH TeJa 110
TOPU30HTAIBHON TOBEPXHOCTH.

2. WccnenoBanue yCIOBUI paBHOBECHS phlyara.

3. Uamepenwne KI1]] HaKIIOHHOHN TUIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAHEHUS MEXaHUUYECKOI SHEPTUH.

8- KJjacc
Pasnen 6. TenioBble ABJICHUA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUH CTPOCHUS BeliecTBa. Macca u
pa3Mepsl aTOMOB U MOJIeKyJ. ONBITHI, MOATBEPIKIAI0IHE OCHOBHBIE MOJI0KECHHUS
MOJIEKYJISIPHO-KHUHETUYECKON TEOPHUH.

MOI[GJ'II/I TBEPAOIo, XXKUAKOIro U F33006p33H01"0 COCTOSIHUH BCIIECTBA. KpI/ICTaJ'IJII/I‘ICCKI/Ie u
aMOp(bHBIC tena. O0bsACHEHHE CBOICTB Ia30B, )I(I/I,Z[KOCTeﬁ M TBEPABIX TCJI HA OCHOBEC
MOJIOKEHUH MOJ'IGKy.]'IHpHO-KHHCTH‘ICCKOfI TCOPHUU. CMmaunBanue 1 KalmnuJIJISIPHBIC SABJICHHA.
TenmoBoe paciipCHUC U CIKATHUC.

TeMnepaTypa. CBs3b TEMIICPATYPhI CO CKOPOCTBHIO TCIIOBOTO ABUKCHUSA YaCTULI.
BHy’TpCHHHH QHCPIu. Crioco0bI U3MEHEHUS BHYTpeHHCﬁ SHEPruu. TeIIonepeaada u
COBCPUICHHC pa6OTI>I. Busl TEIJIONICPEaAYH. TCIJIONPOBOJHOCTh, KOHBECKIMS, U3TyUCHHUE.

KonmuecTBO TEILIOTHI. Y aenbpHas TEIJIOEMKOCTh BEILIECTBA. TennooOMeH U TEIJIOBOE
PpaBHOBECHC. YPaBHeHI/IC TemIoBoro Oamanca. IlnaBinenne u OTBCPACBAHNC KPUCTAINIMYCCKUX
BEIIECTB. Y A€IbHAs TEII0Ta MIaBICHUS. Hap006pa30BaHI/Ie N KOHICHCAaI . I/IcnapeHHe.
Kunenne. YaenpHas TemioTa nap006pa3OBaHH51. 3aBHCHMOCTb TEMIICPATYypPhl KUIICHUA OT
aTMOC(l)epHOFO JaBJICHHA.

BnaxnaocTs BO3yXa.

3Hepr1/1;1 TOILIMBA. Y A€JIbHas TEIJI0Ta CT' OpaHus.



[Tpuntuns! pabots! Temobix apurareneit KI1/] rermoBoro nsurarens. TemnoBsie
JBUTATEIM U 3alIUTa OKPYKAKOLIEH CPEbl.

3akoH COXpaHCHUA U NPCBPAICHUS SHEPIrUX B TCIUIOBBIX MPOLCCCax.
JdeMoHcTpanum.

Ha6nronenue 6poyHOBCKOTO TBUXKEHUS.

Hab6monenue nuddysum.

Habmtonenue sBneHU cMauyuBaHus U KalWIISIPHBIX SBJICHUMN.
Habntoienue TenioBoro paciupeHust Tell.

W3menenue naBieHus raza npu U3MEHEHNH 00beMa U HarpeBaHUU WU
OXJIAKJCHUH.

[IpaBuna n3mepeHus TemrepaTypsbl.

Buns! Tenonepenaun.

OxnakJieHue Npy COBEPIIEHUU PaOOTHI.

. HarpeBanue npu coBepiieHnH paboThl BHEUTHUMH CHUIaMH.

10 CpaBHEeHHE TEIIOEMKOCTEN Pa3InyHbIX BEIIECTB.
11.HaGOnronenne KuneHus.

12.HabnroieHre moCTOSTHCTBA TEMIIepaTyphl TIPH TIaBIICHHH.
13.Mojenu TEIIOBLIX ABUTATEIEH.

agrwNOE
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JlaGopaTopHblie padoThI U ONBITHI.

=

OMBITHI 0 OOHAPYKEHUIO ACUCTBUS CHUJT MOJICKYJISIPHOTO TIPUTSHKCHHUS.

OMBITHI 11O BBIPAIUBAHUIO KPHUCTAUIOB MIOBAPEHHOMN COJIM WUJIU caxapa.

3. OnbITHI MO HAOIIOICHUIO TETUIOBOTO PACIIUPEHUS Ta30B, )KUIKOCTEH U TBEPIBIX
Tell.

4. OnpeneneHne NaBJICHUs BO3yxXa B OaJJTIOHE IIMPHUIIA.

OMBITHI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTH JAaBJICHHS BO3IyXa OT €ro o0beMa 1

HarpeBaHus WIH OXJIKICHHUS.

6. IIpoBepka runoTe3sl JUHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUJIKOCTH B
TEPMOMETPHUECKON TPYOKE OT TeMITepaTypPhI.

7. HaGmroneHue u3MeHEHHUs1 BHYTPEHHEH SHEPTHH Tella B pe3yibTaTe TeIuionepeaadn
1 paObOThI BHEITHUX CHIL.

8. HccnenoBanue sBICHUS TEINIOOOMEHA MTPU CMEIIMBAHUHU XOJIOIHON U Topsyeit
BOJIBI.

9. Omnpenenenue KOJIMUYECTBA TEILIOTHI, MOJIYYEHHOTO BOJOM IIPU TEIIOOOMEHE C
HarpeThiM METATHYCCKUM ITUITUHIPOM.

10.Onpenenenue yaenbHON TEIIOEMKOCTH BELIECTBA.

11.MccnenoBanue mpoliecca UCIapeHusl.

12.0Onpenenenne OTHOCUTENHHOM BIAXKHOCTH BO3AyXa.

13.0Onpenenenue yaenbHON TEIIOTHI TUIABTICHUS JIbA.

N
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Pazgen 7. DiaekTpuyeckue U MAarHUTHbIE SIBJICHHUS.

3J'ICKTpI/I3aI_[I/I${ TCII. I[Ba poa SJICKTPUUCCKUX 3apsAa0B. BiauMoneiictBue 3apAKCHHBIX TCJI.
3aKoH KYJ'IOHa (3aBI/ICI/IMOCTL CHJIbI B3aUMOACHCTBUS 3apsKCHHBIX TCJI OT BEJIMYHUHBI 3apA10B
H PACCTOSAAHUSA MCKIY TeHaMI/I).



Dnekrpuueckoe moJie. HanpspkeHHOCTh 3IEKTPHUECKOTO 1MoJist. [IpUHIMIT CyHepro3uIu
ANIEKTPUYCCKHX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocutenu snextpuueckux 3apsiioB. DJIeMEHTapHbIN leKTpudeckuil 3apsia. CTpoeHue atoma.
[IpoBOIHUKY U TUANEKTPUKU. 3aKOH COXPAHEHMSI SJIEKTPUUYECKOTO 3apsia.

DNEeKTPUYECKUM TOK. Y CIIOBHUS CYIIECTBOBAHUS JIEKTPUUECKOTO ToKa. McTouHukm
MOCTOSIHHOTO TOKa. JIeHCTBHUS 3IIEKTPUYIECKOTO TOKa (TEIIOBOE, XUMHUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUM TOK B )KHIKOCTSIX U razax.

Onektpuyeckas 1enb. Cuia Toka. JiekTpudeckoe HanpspkeHue. ConpoTUBIeHNE
MPOBOJIHUKA. Y I€NTbHOE COTIPOTUBIIEHUE BellecTBa. 3akoH OMa Jyisl y4acTKa IEeTu.
[TocnenoBarensHOE U NapaJUIEIBLHOE COEINHEHNE POBOIHUKOB.

Pabota n1 Mo1HOCTH AneKTpudeckoro Toka. 3akoH Jxoymns—Jlenna. Dnekrpudyeckue LHenu u
MOTpeOUTENN EeKTpUUecKoi sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

ITocTossHABIE MarHuTHL. B3anMoaelicTBHE TOCTOSHHBIX MaroiuToB. MarauTHOE TOJIE.
MaruauTHO€E 1oJie 3eMJIM M €ro 3HaYeHue ISl KU3HU Ha 3emuie. OnbIT OpcTena. MarHutHoe
MOJIe ANEKTPUYECKOTO TOKa. [I[puMeHeHune 31eKTpOMarHuToB B TeXHUKE. JleficTBre
MAarHUTHOTO MOJISl HAa MPOBOJHUK C TOKOM. DJIEKTPOJABUraTeNb MOCTOSIHHOTO TOKA.
Hcnonb30BaHuE 3IEKTPOABUTATENICH B TEXHUUECKUX YCTPOUCTBAX M HA TPAHCIIOPTE.

OnbiTel @apajes. SBieHne 31eKTpoMarauTHoM nHAyKuu. [Ipasuio Jlenia.
OnekrporeHeparop. CrocoObl MOTyUEHUS SIECKTPUICCKON IHEPTUU. DIICKTPOCTAHIIUN Ha
BO30OHOBIISIEMBIX UICTOYHHKAX SHEPTUU.

JdemoHcTpauuu.

DnexTpusaius Tell.

JIBa poja 3MEeKTpUYECKUX 3apsAI0B U B3aUMOJICHCTBUE 3aPsHKEHHBIX TEJI.
YCTpolCTBO M AEHCTBHE AIIEKTPOCKOIIA.
DneKTpocTaTH4ecKas HHIYKIIHSL.

3aKOH COXpaHEHHUS IJCKTPUUECKUX 3apsI0B.

[TpoBOTHUKY U TUAIEKTPUKHU.

MonenupoBaHue CHIIOBBIX JIMHUN AIIEKTPUUECKOTO MOJIS.
HcTouHMKH TOCTOSIHHOTO TOKA.

. JleficTBUSA MEKTPUYECKOTO TOKA.

10 DJIEKTPUYECKUI TOK B )KUJKOCTH.

11.T"a30BBIit pa3ps.

12.M3mepeHue cuibl TOKa aMIIepMETPOM.

13.M3mepeHne aMeKTpUIecKoro HaMpsKEHHUsI BOJIbTMETPOM.
14.PeocrtaT 1 Mara3uH CONMPOTUBICHUI.

15.B3auMoeiicTBHE MOCTOSHHBIX MarHUTOB.
16.MopaenupoBaHue HEBO3MOKHOCTH Pa3/IEIeHUs MOJII0OCOB MarHUTA.
17.MopaenupoBaHe MarHUTHBIX MOJIEH TOCTOSTHHBIX MarHUTOB.
18.0mbIT Dpcrena.

19.MarauTHOE ToJIe TOKa. DIEKTPOMAarHHT.

20./leiicTBME MarHUTHOTO TOJISI HA POBOTHUK C TOKOM.
21.2neKTpoaBUraTenh MOCTOSIHHOTO TOKA.

wWCoNUk~ WM E



22 .VccrnienoBaHue SIBJICHUS YIEKTPOMArHUTHOW WHIYKIIUH.

23.0nbiTEl Dapajyes.

24.3aBUCUMOCTH HAIIPABJICHHS WHAYKIIMOHHOTO TOKA OT YCIOBUI €r0 BOSHUKHOBCHUS.
25.2neKTporeHepaTop MOCTOSTHHOTO TOKA.

JlabopaTopHble paGoThbI M ONBITHI.

OnbITH IO HAOTIOIEHHUIO SJEKTPU3AIMH TET MHAYKIUEH U IPU COMTPUKOCHOBEHUH.

HccnenoBanue NeiMCTBUA 3IEKTPUYECKOTO 0JI1 HA IPOBOAHUKU U JUIICKTPUKHU.

COopka u mpoBepka pabOThI ATEKTPUUECKOH IIEMH MOCTOSHHOTO TOKA.

W3mepeHune u peryanpoBaHue CHITBI TOKA.

W3mepeHne u peryanpoBaHie HAPSHKCHHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYIIETO YEpe3 Pe3UCTOP, OT

COTIPOTHUBJICHUS PE3UCTOPA U HANPSDKEHUS Ha PE3UCTOPE.

7. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCHMOCTb JIEKTPHYECKOTO COTTPOTUBIICHUS
MIPOBOJIHUKA OT €T0 JUIMHBI, TUIOMIAIN TIONIEPEYHOTO CEYCHUS U MaTepHaa.

8. IlpoBepka npaBuIIa CIIOKEHUS HAPSDKEHHUIA MTPU TIOCIIEIOBATEIFHOM COSTUHEHUN
JIBYX PE3UCTOPOB.

9. TlpoBepka mpaBwiIa sl CHIIBI TOKA TIPY MApAJICTFHOM COSMHEHUH PE3UCTOPOB.

10.Omnpenenenne pabOTHI IEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11.0Onpenenenne MOLTHOCTHU AJIEKTPUUYECKOTO TOKA, BHIJEIIIEMON Ha pEe3UCTOpE.

12.WccrnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO Yepe3 JaMIIOUKy, OT
HanpsHKEHUs Ha HEW.

13.0Onpenenenne KI1JI marpeBarensi.

14 MlccnenoBanre MarHUTHOTO B3aUMOJIEHCTBHUS MTOCTOSIHHBIX MarHUTOB.

15.M3yyeHrie MarHuTHOTO TOJISI TOCTOSIHHBIX MAarHUTOB IIPU WX 0OBEMHEHUH U
pa3elieHun.

16.MccnenoBanue AeMCTBUS 3IEKTPUUYECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

17.01bIThI, JEMOHCTPUPYIOILIUE 3aBUCUMOCTh CHJIBI B3aUMOJICHCTBUS KaTyIIKU C
TOKOM M MarHWTa OT CUJIbI TOKA M HAIlPaBJICHUS TOKA B KaTyIIKe.

18.M3yueHue neHCTBUS MarHUTHOTO TOJISl HA MPOBOTHUK C TOKOM.

19.KoncTpyupoBanue U uyueHue paboThl AJIEKTPOIBUTATEIS.

20.N3mepenue KIIJ] anexTpoaBurareIbHON YyCTaHOBKH.

21.0OnbITHI IO UCCIICOBAHUIO SIBJICHUS SJIEKTPOMArHUTHOM UHIYKIIMK: UCCIIE0BAHNE

W3MEHEHUI 3HAUEHUS U HANPaBJICHUS UHIYKIIMOHHOTO TOKA.

ogakrwdpE
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Pa3znen 8. Mexannueckue siBJICHNS.

MexaHn4decKoe IBH)KEHHE. MaTepI/IaHLHaH touka. Cucrema orcuera. OTHOCUTEIIBHOCTD
MCXaHHUYCCKOI'O ABUXKCHUA. PaBHOMepHOe HpﬂMOHHHCﬁHOC JABMOKCHUC. HepaBHOMepHOG
HpHMOHHHCﬁHOC JABHIKCHHC. Cpe):[Hsm U MI'HOBCHHAsI CKOpPOCTb TCJIa ITPU HEPABHOMEPHOM
JABUIKCHUH.

Yckopenue. PaBHoyckopeHHOE TIpsiMOJTHHEHOE aBrkeHrne. CBoOoHOe ageHne. OnbIThI
Tamunes.



PaBHOMepHOE nBUXKEHUE 110 OKpYKHOCTH. [lepuon u yactoTa oOpamienus. Jluneiinas u
YIJ10Bast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IIepssiii 3ak0oH Herotona. Bropoii 3akoH Herotona. Tpernii 3akoH Herotona. [IpuHnun
CYIIEPIIO3UIIUHU CHUIL.

Cuna ynpyroctu. 3akoH 'yka. Cuna TpeHUsI: cuila TPEHUsI CKOJIBKEHUS, CHJ1a TPEHUS TIOKOS,
JPYryue BUIbI TPEHUS.

Cuiia TSKeCTH U 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO TMaICHUS.
JBwxenue rmnanet Bokpyr Comnna. [lepBas kocMuueckas ckopoctb. HeBecomocTs u
MEePETPYy3KH.

PaBHOBecue maTepuanbHON TOUkU. AOCOJIIOTHO TBEpI0€ Telo. PaBHOBecHe TBepI0Tro Tena ¢
3aKpEIUICHHOM OChIO BpalieHusa. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynsc Tena. U3menenne nmmynbca. Mmnynbe cuibl. 3aKOH COXpaHEHUs UMITYJIbCa.
PeaxkTnBHOE IBIKEHUE.

Mexannyeckast paboTa U MOIIHOCTb. PaboTa cui TskecTH, ynpyrocTty, TpeHus. CBsi3b
SHepruu u padbotsl. [loTeHnnanbHas 3Heprus Teia, NOJHATOTO HaJl TOBEPXHOCTHIO 3EMIIH.
[ToreHumaneHas sHEprus cxarod npyxuHbel. Kunernueckas sueprus. Teopema o
KMHETUYECKON SHEPruu. 3aKOH COXPAHEHUSI MEXaHUYECKOM SHEPTHH.

JdemoHcTpaumnu.

1. HaOnromeHue MEXaHUYECKOTO JABIKEHHS TEJIa OTHOCUTEIIFHO Pa3HBIX TEJl OTCYETA.
CpaBHeHHE TTyTeW U TPACKTOPHIA ABMKEHHUS OJTHOTO U TOTO K€ TeJa OTHOCUTEIBLHO
pa3HBIX TEJ OTCUETA.

W3mepeHne CKOpOCTH B YCKOPEHUS TPSMOIMHEHHOTO JIBHKCHHUS.

HccnenoBanue npu3HaKoB PaBHOYCKOPEHHOTO JBMKEHHUS.

HaGnroenue nBMKEHHS TeJla TI0 OKPYKHOCTH.

HabnroeHne MexaHUYECKHUX SIBJICHUH, MPOUCXOAAIINX B CUCTEME OTCUETA
«Tenexka» npu ee paBHOMEPHOM U YCKOPEHHOM JIBF)KEHHUH OTHOCHTEIIBHO
kaOuHeTa (PU3UKH.

7. 3aBHCUMOCTH YCKOPEHHUS Tejla OT MacChl TeJla U JICHCTBYIONIEH HA HErO CHJIBL.

8. HabGmroneHue paBeHCTBA CHII IPH B3aMMOICHCTBUH TEIL.

9. M3meHeHue Beca Tela MPU YCKOPSHHOM JIBUKCHUU.
10.Ilepenaua uMItyabca Mpu B3aUMOICHCTBUH TEL.
11.TTIpeoOpa3oBaHus SHEPTUHU TIPU B3aUMOJICHCTBUU TEIL.
12.CoxpaHeHre UMITyabCca Mpy HEYIIPYroM B3aUMOICHCTBUU.
13.CoxpaHeHue uMITyabca mpu aOCOTIOTHO YIIPYTrOM B3aUMOJCHCTBHU.
14.HaGnroneHne peakTUBHOTO JIBUXKEHUSI.
15.CoxpaHeHre MEeXaHU4YEeCKOHM SHEePTUU MPHU CBOOOTHOM MaJICHHH.
16.CoxpaHeHre MEXaHUYECKOM SHEPTUH TIPH IBUKEHUH TeJla MO JeHCTBUEM

MPY>KHUHBI.
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JlabopaTopHble paGoThbI M ONBITHI.
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KoHcTpynpoBanue TpakTa Jyist pa3roHa U AajJbHENIIEro paBHOMEPHOTO JIBUKEHUS
[IapUKa WU TEIEeKKH.

Onpenenenne cpeHENl CKOPOCTH CKOJIbXEHUS OpyCKa WM JBMKEHMS IIapHUKa 110
HAaKJIOHHOM IJIOCKOCTH.

Omnpenenenre ycKOpeHus Tella IpU paBHOYCKOPEHHOM JIBHKEHUU 10 HAaKJIOHHOMN
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM JIBHKCHHUU
0e3 HauaIbHOW CKOPOCTH.

[IpoBepka runoTe3bl: eciiv IpU PaBHOYCKOPEHHOM JIBUKEHUU 0€3 HayaJIbHON
CKOPOCTH IIyTH OTHOCSITCS KaK psil HEYETHBIX YMCEN, TO COOTBETCTBYIOIINE
MPOMEKYTKHA BPEMEHHU OJTMHAKOBEHI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT CUJIbl HOPMAJIbHOTO
JTABJICHHUSL.

Onpenenenne ko3pGuueHTa TPEHUS CKOJIBKEHUSL.

Omnpenenenne KeCTKOCTU MPYKUHBI.

Omnpenenenne pabOTHI CHIIBI TPEHUS P PAaBHOMEPHOM JBM)KEHHUHU TeJa I10
TOPU30HTAIBHON TOBEPXHOCTH.

10.OmnpeneneHue pabOTHI CHITBI YIIPYTOCTH MPH TOIBEME T'py3a C HCIIOIh30BaHUEM

HEIIOABMIXXHOI'O U IIOJBHXKHOI'O OJIOKOB.

11.M3yyeHue 3aKkoHa COXpaHEHUS SHEPTHH.

Paznea 9. Mexannuyeckue K0JIe0AHUSA U BOJIHDI.

KonebarenpHoe nBmkenne. OCHOBHBIC XapaKTEPUCTUKU KOJICOAHUI: TIEPHO/T, 4aCcTOTa,
aMIUIMTyJla. MateMaTH4ecKui U NpY>KUHHbIA MasiTHUKU. [IpeBpaliieHue sHepruu npu
KoJie0aTeIbHOM JBUKEHHU.

3aryxatomue koyieOanus. BeiHykieHHbIe Konebanus. Pesonanc. MexaHn4ecKue BOJTHBI.
CpoiicTBa Mexannyeckux BoJH. [Ipo1osibHbIE U TOTIepedHble BOJIHBI. J[JIMHA BOJIHBI U
CKOPOCTh €€ pacipoCTpaHeHHsl. MexaHU4YecKre BOJIHBI B TBEPJIOM TeJe, CEHCMUYECKHE

BOJIHBI.

3Byk. ['poMKoOCTh 3ByKa U BeicoTa ToHAa. OTpakeHue 3Byka. lHbpa3Byk U ynbTpasByK.

JdeMmoHcTpanum.

ocouakrwnE

Habmronenue xoneGanuii Ten noj AeWCTBUEM CUIIBI TSDKECTH M CUITBI YIIPYTOCTH.
Habmronenue xoneGanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

Habmronenue BhIHYX/IEHHBIX KOJIe0aHUI 1 pe30HaHca.

PacnipocTpaHeHue mpoI10bHBIX M OMEPEUHBIX BOIH (Ha MOJIEIH).
Habntoenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHUYECKHI pE30HAHC.

JlabopaTopHble padoThI M ONBITHI.

1.
2.
3.

OnpeneneHHe YaCTOTHI U TI€pHUoaa KOJIeOaHHMI MaTeMaTHYECKOr0 MasTHUKA.
OHpC,Z[CJ'ICHI/IC YaCTOTHI U TI€pruoaa KoJIeOaHMt MMPY>XUHHOTI'O MadTHHUKA.
HccnegoBanue 3aBUCUMOCTH nepuoga KOJIeOaHMI MOABCIICHHOT'O K HUTH I'py3a OT
JJIMHBI HUTH.



4. ViccnenoBaHue 3aBUCMMOCTH IIEpH0/Ia KOJIeOaHU MPY)KMHHOTO MasiTHUKA OT MaCChl
rpy3a.

5. TlpoBepka HE3aBUCUMOCTH MEPHOJIa KOJICOAHUI Tpy3a, MMOBEIICHHOTO K HUTH, OT
MAacchl Tpy3a.

6. OmbITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD NIEpUOIa KoJIeOaHHi PY>KUHHOTO
MasiTHAKA OT Macchl Tpy3a M KECTKOCTH MPY>KUHBI.

7. V3mepenue yckopeHus CBOOOHOIO MaeHHUs.

Pazgen 10. Di1eKTpOMArHUTHOE M0J1€ M 3JIEKTPOMATHUTHBIE BOJHBI.

DNeKTPOMarHUTHOE TOJie. DIEKTPOMArHUTHBIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJTH.
[[Ixana 3MeKTPOMArHUTHBIX BOJIH. ICIIOJIb30BaHUE AIEKTPOMATHUTHBIX BOJIH JIJIsI COTOBOM
CBSA3MU.

DnekTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoTHOBBIE CBOMCTBA CBETA.
JdeMoHcTpanum.

1. CaoiicTBa 37€KTPOMarHUTHHIX BOJIH.
2. BonHOBBIE CBOIICTBA CBETA.

JlabopaTopHble paGoThbI M ONBITHI.
1. V3ydeHne CBOMCTB JIEKTPOMArHUTHBIX BOJIH C TIOMOIIbIO MOOUJILHOTO TenedoHa.
Paznen 11. CBeToBbIe sIBJIE€HHUS.

JlyueBast mozenb cBeta. Mictounnku ceta. [IpsMonuHeitHoe pacipoCTpaHEHUE CBETA.
3atmenus CousiHna u JIynsl. Otpakenue ceeta. [1nockoe 3epkano. 3aKoH OTpaKeHUs CBETA.

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOH IIPECIOMIICHHUA CBCTA. IToxHOE BHYTPECHHEEC OTpa’>KE€HUC CBCTA.
Hcnons30BaHne MoJHOTO BHYTPCHHET'O OTPAXKCHUA B OIITHYCCKHUX CBETOBOAAX.

JInm3a. XOI[ nyqeﬁ B nuH3e. OnTudeckas cucTeMa (bOToannapaTa, MHKPOCKOIIa U TCJICCKOIIA.
I'ma3 kak onTuyeckas cucTema. BHI/ISOPYKOCTL H JaJIbHO30PKOCTh.

Pasnoxenune 6enoro ceera B CIICKTP. OmnwiTel HeroTona., CrioskeHue CIICKTPAJIbHBIX LIBETOB.
ZII/ICHepCI/IH CBCTaA.

JdeMmoHcTpanum.

[IpssMonMHENHOE PACIIPOCTPAHEHHUE CBETA.

OtpaxeHnue cBeTa.

[Tomy4yeHne n300pa>keHHi B IIIOCKOM, BOTHYTOM U BBITYKJIOM 3€pKaJax.
IIpenomiienue ceera.

OnTHyeckuii CBETOBOI.

Xon nyueit B cobuparomeit TuH3e.

XoJ1 1yder B pacCEnBArOLLIEH JIMH3E.

[Tomy4yenne n300pa>keHui ¢ TOMOIIBIO JINH3.

[Tpunnun neiictBus oToanmnapara, MUKpPOCKOIIA M TEJIECKOTIA.

wWooNoU~WNPE



10.Monensb riasa.
11.Pa3noxenue 6e10ro cBETa B CIEKTP.
12.Tlomyyenue 6e10r0 CBETA MPH CI0KEHUHU CBETA Pa3HBIX IIBETOB.

JlabopaTopHble padoThbI M ONBITHI.

=

HccnenoBanue 3aBHCUMOCTH YTJIa OTPaXXEHHS CBETOBOTO JIy4a OT yIJia MaJeHUs.
W3yueHne xapakTepUCTHK H300paXEHHS MTPEIMETa B TNIOCKOM 3epKalie.
HccnenoBanue 3aBHCUMOCTH YTila MPETOMIICHHS CBETOBOTO JIyda OT yIila MaJaeHus
Ha TPAHHUIIE «BO3TYX—CTEKIION.

[Tony4yenue n3o0pakeHMil C MTOMOIILI0 COOMPAIOIICH JTNH3HI.

Omnpenenenne GOKYCHOTO PACCTOSTHUS M ONITHYECKON CHITBI COOMPATOIIEH JINH3HI.
OMBITH IO PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTP.

OmnBITH IO BOCTIPHSATHIO IIBETA MTPEIMETOB TPU MX HAOIOJICHUN Yepe3 IIBETOBBIC
(GuUIbTPHI.

w N

No ok

Pasznen 12. KBaHnToBbIE ABJICHUS.

OmnsiTel Pezepdopaa u mnanerapHas mozens atoma. Monens aroma bopa. Mcnyckanue u
rorJyionieHre ceera atoMoM. KBaHTel. JInHelHyaThIe CIIEKTPHI.

PannoaktuBHOCTH. Anb(a-, 6eTa- u ramma-u3inydeHuss. CTpoeHrue aTOMHOTO si/ipa.
Hyxknonnas Mmosiens aroMHoro sigpa. M3zoronel. PannoaktuBHbie npespanieHusd. [lepuon
noJrypacmajaa aTOMHBIX SIIED.

SnepHbie peakyu. 3aKOHbI COXPAHEHUS 3aPSI0BOI0 M MACCOBOTO YUCEN. DHEPIruUs CBA3U
aTOMHBIX s1ep. CBs3b Macchl U dHepruu. Peakuuu cunTe3a u nenenus saep. Mlcrounuku
sHepruu CoJiHIA U 3BE3]1.

SAnepnas sHepretuka. JIeHCTBUS paglioaKTUBHBIX U3TYUCHUH Ha KUBBIC OPraHU3MBI.
JdemoHcTpauuu.

CrieKTphl U3JIy4eHUS U TOTJIOMICHHUS.

CrieKTpsl pa3TUYHbBIX Fa30B.

Crektp Bogoposa.

Habmonenue TpekoB B kamepe BunbcoHa.

PaGota cyeTunka HOHU3UPYIOIIUX U3TYUCHHI.

Peructpanus uznydeHust npupoIHBIX MUHEPAIOB U MPOIYKTOB.

ogakrwnpE

JlabopaTopHble padoThI M ONBITHI.

1. HaOnroneHue CIJIONIHBIX U IMHEHUYAThIX CIIEKTPOB U3ITy4EHUSI.

2. UccnenoBaHue TPEKOB: U3MEPEHHE YHEPT UK YaCTHIIBI IO TOPMO3HOMY MyTH (TI0
doTorpadusim).

3. N3mepenue paauoakTuBHOrO (hoHa.

IHoBTOpPHTENLHO-00001IAOIINH MOLYIb.



[ToBTOpUTENEHO-0000IArOIIHMI MOAYITb MIPEIHA3HAYECH JIJISi CUCTEMATH3AIHA U 00001IeHS
MPEIMETHOTO COJAEP>KAHUS U OIBITA ACATEIILHOCTH, IPHOOPETEHHOTO MPHU U3YYCHUU BCETO
Kypca GHU3UKH, a TaKKe I HOArOTOBKHA K OCHOBHOMY T'OCYAapCTBEHHOMY 3K3aMEHY 10
¢bu3uke s 00yJaronuXcsi, BBIOPABIIMX 3TOT yIeOHBIN MPEIMET.

[Ipy n3ydeHrn JAHHOTO MOYJIS PEATU3YIOTCA U CUCTEMAaTU3UPYIOTCS. BUJIbI ACSTEIIBHOCTH,
Ha OCHOBE KOTOPBIX 00ECIeUnBAETCS JOCTHKEHNE IPEAMETHBIX U METAIIPEIMETHBIX
IUTAHUPYEMBIX PE3YyNIbTaTOB 00ydeHUs, POpPMUPYETCS eCTECTBEHHO-HAYYHAs! TPAMOTHOCTb!
OCBOEHHME Hay4YHBIX METOJIOB UCCIICIOBAHHUS SIBJICHUM IIPUPOIBI U TEXHUKH, OBJIAJICHUE
YMEHUSAMU OOBSICHATH (PU3UUECKUE SIBICHUS, TPUMEHSS TOTydCHHBIC 3HAHUS, PElIaTh
3a/1a4y, B TOM YHCJIE KAYECTBEHHBIC U DKCIIEPUMEHTAJIbHBIE.

[IpuHIHUNIHAIBHO AEATENBHOCTHBIN XapaKTep JaHHOTO Pa3/iesia peaanu3yercs 3a CYeT TOoro,
qTo 06yanOHII/I€C$I BBINIOJIHAIOT 3aJIaHuA, B KOTOPBIX UM npej:[naraeTcsl:

Ha OCHOBE TIOJIYY€HHBIX 3HAaHUN PACIIO3HABATh U HAYYHO OOBSICHATH (PU3NUYECKUE SBJICHUS B
OKpYXaIoIel MPUPOJIe U TOBCETHEBHOM KU3HU;

HCII0JIB30BaTh HAYYHBIC MCTO/JAbI UCCIICIOBAHUA (1)I/ISI/I‘-I€CKI/IX HBHeHHﬁ, B TOM YHCJIC UIA
IPOBEPKH THIIOTE3 U NOJTYYCHHUA TCOPETUUECCKUX BHIBOJIOB,

00BACHATH HAay4YHBIC OCHOBBI HanboJiee BaKHBIX ,ZIOCTI/I)KeHI/Iﬁ COBpPEMECHHBIX TeXHOHOFHfI,

HAIpuMeEp, NpakKTHICCKOT0 MCII0JIb30BaHUSA Pa3JIMYHbIX HCTOYHHKOB SHCPIMHU HAa OCHOBE
3aKOHa MPEBpAIICHUA U COXPAaHCHH BCEX N3BCCTHBIX BUIOB SHEPTHH.

Il.1anupyemsbie pe3yJjabTaThbl 0CBOCHUS
npeamera

JIMYHOCTHBIE PE3YJIbTaTbI

B PE3YyIbTAaTC U3YUCHUA (I)I/ISI/IKI/I Ha YpOBHC OCHOBHOI'O 061].[61"0 06p8.30BaHI/I$I y
o6yt1a10meroc;1 6y,HYT C(I)OpMI/IpOBaHLI CICAYIOIINEC JTUYHOCTHBIC PE3YJIbTAThl B YaCTH.

1) mnaTpHOTHYECKOT0 BOCIIUTAHUS

e IIPOSIBIICHHE MHTEPECa K HCTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCHHCKOI
¢u3nvecKoit HayKH,
e IIEHHOCTHOE OTHOIIEHHE K TOCTIKECHHUSIM POCCHICKUX YYEHBIX-(DHU3UKOB;

2) rpaKIaHCKOr0 U TYXOBHO-HPABCTBEHHOI0 BOCIIHTAHUS:

e TOTOBHOCTH K aKTUBHOMY YYaCTHIO B 0OCY)KJICHHH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX TIPOOIIeM, CBA3aHHBIX C TPAKTHUECKUM MPUMEHEHHEM JOCTHKEHUMA
¢buzukwy;

e 0CO3HaHHE BHXHOCTH MOPAIbHO-3TUYECKUX MPHUHIIUIIOB B JCSITEILHOCTH YUYEHOTO,



3) 3CTETHYECKOT0 BOCIIMTAHMS

BOCHPHUATHE ICTETUUYECKUX KadeCcTB (PU3NYECKON HAYKH: €€ TAPMOHUYHOTO
MIOCTPOEHHUSI, CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IHEHHOCTH HAYYHOI'0 IIO3HAHUSA

0CO3HAHME EHHOCTH (PU3NYECKON HAYKH KaK MOIIHOTO HHCTPYMEHTA IMO3HAHHS
MHpPA, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEHIIEH COCTABIIIIOLIEH KYJIbTYPHI;
pa3BUTHE HAy4HOH JII0003HATENBHOCTH, MHTEPECA K UCCIIE0BATENbCKON
NEeSATENbHOCTH,

5) hopMupoOBaHUS KYJbTYPbI 310POBbsI H IMOIMOHAJILHOI0 GJIATOIOJIYYHS:

OCO3HaHHE LIEHHOCTU 0€301acHOT0 00pa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUPE, BaXXHOCTU IIPABUJI OE30MaCHOTO MOBEJCHMS Ha
TPaHCIIOPTE, Ha IOPOTaX, C ANEKTPUUECKUM U TEIJIOBBIM 000pYI0BAaHUEM B
JOMAIITHUX YCIIOBUSX;

chopMUPOBAaHHOCTH HaBBbIKA PeIICKCHH, TPU3HAHNE CBOETO MpaBa Ha OMIHOKY U
TaKOTO0 e [paBa y APyroro 4ejoBeKa,

6) TPy/10BOr0 BOCIIUTAHUSI .

AKTHBHOE yJ4aCTHE B PEIICHUH MPAKTHYCCKUX 3a/1a4 (B paMKax CeMbH,
00pa30BaTeILHON OpraHU3aIliy, TOPOIa, Kpast) TEXHOJIOTHYECKON M COIMATbHOM
HaIpaBJIEHHOCTH, TPEOYIOIINX B TOM YUCIIe ¥ (U3NUECKUX 3HAHHM,

HMHTEpEC K MPAKTHUYECKOMY U3YUCHUIO MPO(eCcCrid, CBSI3aHHBIX ¢ (PU3UKOI;

7) 3K0JIOrHYeCKOro BOCIUTAHUS:

OpHEHTAIIM Ha IPUMEHEHUE (PM3MYCCKUX 3HAHUH JJI pelieHus 3a/1a4 B 00J1acTh
OKpYXKaloIlen cpeibl, IJIaHUPOBAHUS MTOCTYIKOB M OLICHKH UX BO3MOXKHBIX
MOCJICACTBUH JJI OKPY)KAIOIIECH CPEeIbl;

OCO3HaHUE TJIO0AIBPHOTO XapakTepa KOJIOTHIECKUX MPOOJIeM | ITyTeH UX PEIICHUS;

8) amanTanyuu K M3MEeHSIIIUMCS YCJTOBHSIM COIMAJIbHOI H PHPOIHO# Cpebl:

MOTPEeOHOCTh BO B3aMMOJICHCTBUH IIPH BBIIOJHECHUH MCCICI0BAHUI U IIPOCKTOB
(bU3NYeCKOl HAIIPaBICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSM JIPYTHUX;
MOBBIIICHUE YPOBHS CBOCH KOMIIETCHTHOCTH Yepe3 MPAKTUYECKYIO ICATEIbHOCTD;
MoTpeOHOCTh B ((OPMUPOBAHUU HOBBIX 3HAHUI, B TOM uncie GopMyIupoBaTh HJIEH,
MOHATHS, TUTIOTE3bI O (PU3HUECKUX 00BEKTaX U SBJICHUSX,

OCO3HaHHE AePHUIIMTOB COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEH B 001acTu
¢buzukwy;

TJIAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DM3MUECKUX 3HAHUIA,
CTpeMJICHHE aHATTM3UPOBATh U BBISBIISITH B3AaUMOCBSI3U IIPUPOIBI, OOIIIECTBA U
SKOHOMHKH, B TOM YHCJI€ C UCMOJIb30BaHNEM (DU3MUYECKUX 3HAHUH,

OIICHKA CBOUX JIEHCTBUH C YU€TOM BJIHSHHS HA OKPYKAIOIIYIO CPEly, BO3MOKHBIX
rI100adbHBIX OCHEACTBUH.



MeTanpeaMeTHbIe Pe3yJabTAThl

B pe3ynbTaTe ocBoeHUs mporpamMmsl o (pU3uKe Ha YpOBHE OCHOBHOTO 00I1IIero 00pa3oBaHus
y oOyuatomierocst 0yayT copMHpOBaHEI MeTanpeAMeTHbIe Pe3y/IbTaThl, BKIIOYAIONINE
IMO3HAaBATCIIbHBIC YHUBCPCAJIbHBIC y‘I€6HI>I€ I[efICTBI/ISI, KOMMYHUKAaTUBHBIC YHUBCPCAJIbHLIC
yueOHbIe ISHCTBUSA, PETYIIATUBHBIC YHUBEPCAIbHBIC YUeOHBIE CHCTBUSI.

Ilo3HaBaTeabHBIE YHUBEpPCAJAbHBIC y‘leﬁl—lble JeHCTBUS
ba3oBble Jornveckue aeiicTBUs.

e BBISIBIISITH U XapaKTEPU30BaTh CYIIECTBEHHbBIC MMPU3HAKU 00BEKTOB (SIBICHUH);

e YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIINH, OCHOBAHHS IS

0000111eH!Ss 1 CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M POTHBOPEUHS B pACCMaTPUBAEMBIX (DaKTax, JaHHBIX

1 HAOFOIEHUSIX, OTHOCSIINXCS K (PU3HUECKUM SIBIICHHSIM;

BBISIBIISITH IPUYMHHO-CIICJICTBEHHBIC CBS3U TPU H3YYCHUHN (PU3UIECKUX SBICHUN U

MPOIIECCOB, JIENATh BBIBOJIBI C UCIIOJIb30BAaHUEM JIETYKTHBHBIX U MHIyKTUBHBIX

YMO3aKIIFOYCHUH, BBIJJBUTATh TUTIOTE3BI O B3AaMMOCBSI3SX (DU3MUYECKUX BEITMYHH,;

e CaMOCTOSITENILHO BBIOMPATH CIIOCOO perieHns yueOHou (hu3nueckoil 3a1auu
(cpaBHEHHE HECKOJBLKUX BApPUAHTOB PEIICHHs, BHIOOP HanOoJIee MOIXOIAIIEro ¢
Y4ETOM CaMOCTOSTEIILHO BBIJICTICHHBIX KPHTEPHEB).

Ba3oBble ucciienoBaTebCcKHe 1eHCTBUA .

e HCIOJBb30BaTh BOMPOCH! KaK UCCIIEI0BATENIbCKUI HHCTPYMEHT TIO3HAHMS,

e TIPOBOJUTH MO CAMOCTOSATEIHHO COCTABIIEHHOMY ILJIaHY OMBIT, HECIOXKHBIN
(buznuecKkuit SKCIEPUMEHT, HEOO0IbIIOE HCcce0BaHuEe GU3UYECKOTO SIBICHUS;

e OIICHMBATh HA IPUMEHUMOCTb U JJOCTOBEPHOCTHh MH(POPMAIIHIO, MTOTYYCHHYIO B X0/I€
WCCIIEIOBAHUS W IKCIIEPUMEHTA,

e CaMOCTOSITENbHO (POPMYIHPOBATH OOOOIIEHHS U BEIBOJIBI 110 PE3y/IbTaTaM
MIPOBEJIEHHOTO HAOIIO/ICHUS, OTIbITA, UCCIIEIOBAHUS,

e TPOTHO3HMPOBATH BO3MOXKHOE JajibHElIIee pa3BUTHE GU3NYECKUX MTPOLIECCOB, a
TaK)Ke€ BBIJIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIOBUSX U
KOHTEKCTax.

PabGora ¢ undopmanmeii:

e TPUMEHSATH PA3INYHBIC METOJIbI, HHCTPYMEHTHI M 3aIIPOCHI P MOUCKE U 0TOOpE
nHGOpMAIIMY WK IaHHBIX C YUETOM NpeUI0KEHHON ydeOHOoM (u3nueckoit 3a1auu;

e aHAIM3MPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMALIUIO
pa3NUYHBIX BUJOB U (OPM IIPEICTABICHHUS;

e CaMOCTOSITEIBLHO BBIOMpATh ONTUMAIBHYIO (POPMY MpescTaBIeHUs] HHPOpMaIUK U
WUTIOCTPUPOBATH pellaeMble 33/1a41 HECJIIOKHBIMU CXeMaMH, JUarpaMMaMH, HHON
rpaduKoil 1 UX KOMOUHAIMAMHU.

KoMMyHuKaTHBHBIE YHUBeEPcaJIbHbIE YUYeOHbIe 1elcTBUA:



B X07ie 00CyX/IeHUs] y4eOHOTo MaTepualia, pe3yIbTaToB JJAOOPATOPHBIX padoT u
MIPOEKTOB 3a/1aBaTh BOIPOCHI 10 CYIIECTBY 00CYX1aeMOM TeMBbI M BHICKA3bIBATh
U7y, HalleJICHHBIEC Ha PEIIeHUE 3a/1auu U MoAep KaHne 01aroenaTebHOCTH
0OIIIeHNS,

COTIOCTABIISITh CBOM CYXJICHUS C CY)KACHUSMU JIPYTUX YIaCTHHUKOB JTUAIIOTA,
oOHapyXUBaTh pa3IMYUe U CXOJICTBO MO3HUIIHH;

BBIpa)KaTh CBOIO TOUYKY 3PEHHSI B YCTHBIX M MIMCbMEHHBIX TEKCTaX;

MyOJIMYHO TPEACTABIIATH PE3YJIbTAThl BHIMIOJIHEHHOTO (PU3NYECKOTO OTIBITA
(9KCcTIepHMEHTa, HCCIICOBAHNUS, IPOCKTA);

MOHUMATh M UCTIOJIH30BATh MPEUMYILECTBA KOMaHIHON U MHANBUIYaIbHOW PabOTHI
MIPH pELIeHUH KOHKpPETHOU (hr3nueckoit mpooOaemsl;

MPUHAMATP [IE€JTH COBMECTHOH JIeATEIbHOCTH, OPTraHN30BBIBATH JICHCTBHSI IO €€
JOCTIKEHUIO: pacpeieisiTh POJIH, 00CYKIaTh MPOIIECCH U Pe3yIbTATHI
COBMECTHOM paboThI, 0000IIaTh MHEHHUSI HECKOJIBKHX JTOJICH;

BBITIOJTHATE CBOIO YacTh Pa0OTHI, IOCTUTAst KAYECTBEHHOTO PE3yJIbTaTa Mo CBOEMY
HaIpPaBJICHUIO U KOOPIUHHUPYS CBOU JICWCTBUS C IPYTUMH YICHAMH KOMaH/IBI;
OIICHUBATh KAYECTBO CBOETO BKJIAJIa B OOUIHI MPOIYKT 110 KPUTEPHSIM,
CaMOCTOSTENEHO C(HOPMYITUPOBAHHBIM YY4aCTHUKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIEe YyHUBepcajibHbIe Y4eOHbIe 1eHCTBHS

Camoopranuszaums:

BBISIBIISITH IPOOJIEMBI B )KU3HEHHBIX M YU€OHBIX CUTYAIUSIX, TPEOYIOIUX IS
peuieHus pU3N4YEeCKUX 3HaHUMH;

OPHEHTHPOBATHCS B PA3IMYHBIX MTOIX01aX MPHHSATHUS PEIICHUH (MHIUBUIYATbHOEC,
NPUHSITHE PEIICHUs B TPYIIE, MPUHATHE PEIICHUN TPYIION);

CaMOCTOSITENIBHO COCTABJIATh aAJITOPUTM pelieHus GU3NYECKOM 3a1a4ul WK TUIaHa
HCCJIEIOBAHUS C YUETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMeHTHPOBATh MpeJiaraéMble BapHUaHThI PEIICHUH;

JienaTh BbIOOP U OpaTh OTBETCTBEHHOCTD 3a pPEIlICHHUE.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIN HHTEJUIEKT:

JaBaTh aACKBATHYIO OLICHKY CUTYyallMM W IpeajiaraTh IjIaH €€ U3MCHCHUSI,
O0OBACHATH IMPUYXUHDBI JOCTHIKCHUS (HGI[OCTI/I)KGHI/ISI) PE3YJIbTAaTOB ACATCIBHOCTH,
AaBaTb OLUCHKY HpI/IO6peTeHHOMy OIIBITY,

BHOCHUTDb KOPPCKTUBLI B ACATCIIbHOCTD (B TOM 4YHCJIC B XO/J BBIIIOJTHCHU A
(1)I/I31/I‘16CKOFO HCCIICAOBaHUA HUJIN HpOGKTa) Ha OCHOBC HOBBIX 06CTO$IT6J'IBCTB,
HU3MCHHUBIIHNXCSA CHTyaHHﬁ, YCTaHOBJICHHBIX OH_II/I6OK, BO3HHUKIIIHNX pr,HHOCTGfI;
OILICHMBATh COOTBETCTBUE PE3yIbTaTa LCIU U YCIOBUSIM,

CTaBUTH ceOs HA MECTO APYroro 4ejioB€Ka B XO0JI€ CIIopa UJIN ANUCKYCCUU Ha
Hay4YHYI0 TEMY, IOHUMATh MOTHBBI, HAMCPCHUS U JIOTUKY APYIOro,

IpHU3HaBaTh CBOC IIPABO HA OH_H/I6Ky IIpu pCHICHUU (1)I/I3I/I‘leCKI/IX 3aJa4 UJin B
YTBCPIKACHUAX HA HAYUYHBIC TEMbI U TAKOC K€ IIPABO APYroro.

IIpeanMeTHBIE pe3yabTAThI

7-i Kjaacce



K koHIy 00y4eHus: B 7-M KJiacce peMETHBIC Pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh c(POPMUPOBAHHOCTH Y 0OYUAIOIIMXCSI YMEHHIA:

WCII0JIb30BATh MOHATHS . PU3UICCKHE U XHMHYCCKUE SIBIICHUS, HAOIIOICHNE,

IKCIIEPUMEHT, MOJICJIh, TUTIOTE3, SAMHHIIBI (PU3NICCKUX BEITUYHH, aTOM,
MOJIEKYJIa, arperaTHbie COCTOSIHUS BelecTBa (TBEpaoe, KHUAKOE, ra3000pasHoe),
MEXaHHUYECKOEe BMKECHUE (paBHOMEPHOE, HEpaBHOMEPHOE, MPSIMOJIMHEHHOE),
TPaeKTOPHs, paBHOICHCTBYOMIAs cuia, neopmanus (ynpyrasi, miacTu4eckas),
HEBECOMOCTh, COOOIIAIOIITUECS COCY/IBI;

pasnuyath siBieHus (auddy3us, TEIIOBOE ABMKCHNAE YaCTHII BEIIECTBA,
PaBHOMEPHOE JIBIDKEHUE, HEPAaBHOMEPHOE JIBIKCHHE, WHEPIIHS, B3aHMOJICHCTBHEC
TEJI, PABHOBECHE TBEPJIBIX TEJI C 3aKPEIICHHON OChIO BpaIlleHUS, ITeperadya
TABJICHUS TBEPBIMHU TEJIAMH, )KHJIKOCTSIMU ¥ Ta3aMu, aTMOC(EpHOE JaBIICHNUE,
IJTaBaHUE TEJI, MPEBPAICHUS MEXaHUIECKON SHEPruH) MO OMHUCAHHIO UX
XapaKTEePHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIONTUX JAHHOE
(uznueckoe sBICHUE;

pacro3HaBaTh MPOSBICHUE N3YICHHBIX (PU3HUSCKUX SBJICHHUHA B OKPYXKAIOIIEM
MHpE, B TOM YHCJIe ((U3UICCKHE SBICHUS B IPUPOJIC: TPUMEPHI IBHKEHHUS C
Pa3TUYIHBIMU CKOPOCTSIMH B KUBOHM M HEXXUBOU MPHUPOJIE, JCHCTBHE CHUJIBI TPCHUS B
MPUPOJIC U TEXHUKE, BIUSHUE aTMOC(HEPHOTO JaBJICHUS Ha )KHBOH OPTaHU3M,
IJIaBaHUE PBIO, phIYard B TeJle YeJI0BEKa, MPH 3TOM IEPEBOJNUTh MTPAKTHICCKYIO
3aa4y B yu4eOHYIO, BBIJEIATH CYIICCTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3NIECKUX
SIBJICHUU

OTIMCBIBATh U3YYCHHBIC CBOMCTBA TEN U (PU3UYECCKUE SBJICHHUS, UCTIOIb3YS
(busnyeckre BeIMYHHBI (Macca, 00beM, TNIOTHOCTh BEIIECTBA, BPEMsl, IyTh,
CKOPOCTb, CPEHSISI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSDKECTH, BEC Tela, Chuja
TpEHus, TaBjeHue (TBEPIOro Tea, JKUAKOCTH, I'a3a), BRITAIKMBAOIIAs CHJIA,
MexaHu4ecKas paboTa, MOITHOCTb, TIEYO CHJIbI, MOMEHT CHJIbI, KOO PUITUECHT
[IOJIE3HOTO JAEWCTBUSA MEXAaHU3MOB, KHHETHYECKAs U TIOTCHIMAIbHAS SHEPTHUA), IPH
OTIMCAaHUU TTPABUJILHO TPAKTOBATh (PU3MUECKHI CMBICIT UCITOJIH3YEMbIX BEJTUYMH, UX
0003HaYCHHS ¥ €IUHMIIBI (PU3UICCKUX BEITMYMH, HAXOIUTh (POPMYIIHI,
CBS3BIBAIOIINE JAHHYIO (PM3UYECKYIO BETUUMHY C IPYTUMHU BEIMYNHAMU, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEH (PU3UUECKUX BEITUYHH,;

XapaKTepHU30BaTh CBOMCTBA Tell, (PU3UYECKUE SBJICHUS U MPOIIECCHI, UCIIOIb3YS
npaBuIia CIoXeHus cuit (BIOJIb OJTHOM MpsiMoii), 3akoH ['yka, 3akon ITackais,
3aKOH ApXuMeja, IpaBUjIo paBHOBECHS phluara (010Ka), «30JI0TOE ITPABHIIO»
MEXaHUKH, 3aKOH COXpaHEHUS MEXaHUYECKOW SHEPTHH, IPH ATOM JIaBaTh
CJIOBECHYIO (JOPMYIUPOBKY 3aKOHA U 3alMChIBATh €T0 MAaTEMaTHYECKOe
BBIpaKCHHUE,
00BIACHATH (PU3UYECKHUE SBIICHHUS, ITPOIIECCH U CBOMCTBA TEJI, B TOM YHUCJIC U B
KOHTEKCTE CUTYaIlHi MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBIISTh
MPUYHUHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTh 00BbsCHEHUE U3 1-2 MOorndyeckux maros ¢
onopoit Ha 1-2 W3ydeHHBIX CBONCTBA GU3NYECKUX ABIECHUH, PU3NUECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH,

pemaTh pacueTHble 3aaun B 1-2 AelicTBUS, CIONIB3Ys 3aKOHBI U (DOPMYIIBI,
CBsI3BIBAOININE (PM3MUECKUE BETMUMHBI. HA OCHOBE aHAJIM3a YCIOBHUSA 3a/1a4H
3aMMChIBAaTh KPATKOE YCIOBUE, MOACTABIATh (PU3MUECKUE BETMUYUHBI B JOPMYITBI U
MIPOBOJUTH PAaCY€Thl, HAXOIUTh CIIPABOYHBIE TaHHBIC, HEOOXOIUMBIC JJIs1 PEIICHUS
3a/1a4, OI[CHUBATh PEATMCTUYHOCTh MONYYEeHHOU (PU3HUECKON BETHUNHBI;



pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOYKHO PEUINTh IPU TOMOIIH (PU3HYECKIX
METO/I0B, B OIIMCAHUU UCCIIEA0BAHNUS BbIAEIATH IPOBEPSIEMOE IIPEIIIOI0KEHNE
(rumotesy), pa3iM4aTh U HHTEPIPETHPOBATH MOJTYYCHHBIH PE3YJIbTAT, HAXOAUTh
OIIMOKH B XOJ€ OTIBITA, AETaTh BBIBOJBI 10 €T0 PE3YJIbTaTaM;

IIPOBOJUTH ONBITHI 10 HAOIIOJEHUIO PU3NYECKUX SIBICHUN WM (PU3MUECKUX
CBOWCTB Tell: (OPMYIMPOBATH MPOBEPSIEMBIE TIPEAIIOIOKEHHS, COOUPATh
YCTaHOBKY U3 IIPEIJI0KEHHOTO 000pyA0BaHMsl, 3alIUChIBATh X0 OIbITA U
(hopMyIUpOBaTh BHIBOJIHI,

BBIIIOJIHATH IIPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MaccChl Tella, 00beMa, CHIIbI
Y TEMIIEPATypPhI C HCIIOJIB30BAaHUEM aHAJIOTOBBIX U HU(POBBIX TPHUOOPOB,
3aMUCHIBATh TOKa3aHUs TPHUOOPOB C YUETOM 3aJaHHOM a0COTFOTHOM MOTPEIIHOCTH
U3MEPEHUH;

MIPOBOJUTH UCCIIEI0BaHNE 3aBUCUMOCTH OJHOMN (U3NYECKON BETMYMHBI OT APYroil ¢
UCIIOJIb30BAHUEM IMPSIMBIX U3MEPEHHH (3aBUCHMOCTH ITyTH PAaBHOMEPHO
JBUKYIIETOCS Tejla OT BPEMEHH JIBKEHUS TeJla, CUIIbl TPEHUS CKOJIBKEHUS OT
BEca Tela, KayecTBa 00pabOTKH MOBEPXHOCTEH Tel U HE3aBUCUMOCTH CHUJIbI TPEHHUS
OT IJIOLIAJN COMPUKOCHOBEHHUS T€JI, CUJIbI YIIPYTOCTU OT YAJMHEHUS NPY>KUHBI,
BBITAJIKMBAIOIIEH CHUJIBI OT 00beMa NOTPYKEHHOMN YacTH TeJla ¥ OT IUIOTHOCTH
KUJKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH TeJNa, OT TITyOUHBI, Ha KOTOPYIO
MOTPYXKEHO TEJO, YCIOBHIA TUIABAHUS TEJ, YCIIOBHI PaBHOBECHS pbIYara 1 OJOKOB),
y4acTBOBATH B IJITAHUPOBAHUM yue€OHOTO MCCIIeI0BaHuUsl, COOMPATh YCTAHOBKY U
BBITIOJIHATH U3MEPEHMUS], CIeysl MPeASI0KEHHOMY IIJ1aHy, GUKCUPOBATh PE3yJabTaThl
MOJIy4E€HHOH 3aBUCUMOCTU (PU3NUECKUX BEIMYUH B BUJE MPEATI0KEHHBIX TaOIHI U
rpaduKoB, JIenaTh BBIBOJIBI 110 pPe3yJIbTaTaM UCCIIECIOBaHMUS,

MPOBOIUTH KOCBEHHBIC H3MEPCHHUS PU3MUYECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA
KUJKOCTU Y TBEPAOIO TEJa, CUjla TPEHUS CKOJIbKEHUS, JaBICHUE BO31yXa,
BBITAJIKUBAIOLIAs CUJIA, ICUCTBYIONIAsA HA MOTPYKEHHOE B KUIKOCTH TEIIO,

K03 (DUIMEHT MOJIC3HOTO JCUCTBHS IPOCTHIX MEXAHU3MOB), CICIYS
MPEII0KEHHOM UHCTPYKIMU: IIPH BBITIOJIHEHUU U3MEPEHUN coOuparh
SKCIIEPUMEHTAJIBHYIO YCTAHOBKY M BBIYUCIISITh 3HAYEHUE UCKOMOM BEJTUYNHBI;

coOiroAaTh MpaBuiia TEXHUKH 0€30MaCHOCTH IpH padoTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh IPUHIIHUIIBI IEHCTBUS TPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI,
TEPMOMETP, TMHAMOMETP, COOOIIAIOIINECS COCYIbI, OapOMETp, pblyar, MOIBUKHBIN
Y HEMOJIBIKHBIN OJIOK, HAKIIOHHAS TJIOCKOCTD;

XapaKTepU30BaTh MPUHIUIIBI IEHCTBUS U3yYEHHBIX MPUOOPOB U TEXHUUECKUX
YCTPOMCTB C OMOPOii HAa UX OMKMCaHKs (B TOM YHCIIE: MMOMIIAITHUKH, YCTPOHCTBO
BOJIOIIPOBOJA, THPABINYECKUH MTPECC, MAHOMETP, BEICOTOMED, OPIIHEBOI HACOC,
apeoMeTp), UCIOJIb3Ys 3HAHUS O CBOMCTBAX (DM3MUECKUX SABJICHUH U HEOOXOAUMBIC
(u3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

HNPUBOAUTH IPUMEpHI (HAXOAUTh HH(GOPMAIHIO O TIPUMEpax) MPaKTUUECKOTO
UCHOJIb30BaHUs (PU3NYECKUX 3HAHUN B MIOBCEHEBHOM KU3HM U1l 0OecTIeYeHus
0€30MacHOCTH ITpU 0OpaLIEHUH ¢ TPHUOOpaMH U TEXHUYECKHUMH YCTPOHUCTBaMH,
COXpaHEHHUs 3/I0POBbsI U COOJIIOJICHHUS HOPM 3KOJIOTMYECKOTIO IOBEJICHNUS B
OKpYyKarollen cpene;

OCYILECTBIATH OTOOP UCTOYHUKOB UH(POPMALIMU B HHTEPHETE B COOTBETCTBUU C
3aJJaHHBIM ITOMCKOBBIM 3allpOCOM, HA OCHOBE UMEIOLUXCS 3HAaHUM U ITyTeM
CpaBHEHHSI pa3IMYHbIX HCTOYHHUKOB BBIJIENIATh HH)OPMAIUIO, KOTOpast sIBISETCA
MIPOTHUBOPEUUBON MIIM MOXKET OBITh HEZIOCTOBEPHOIA;



e HCIIOJIB30BATh MPHU BHIMOJHEHUH YU€OHBIX 3a/IaHUI HAYYHO-TIOMYJIPHYIO
AUTEepaTypy (PU3MUECKOTo COJAepIKaHUs, CIPABOYHBIC MAaTEPUAIBI, PECYPCHI CETH
Wurepuer, BnaaeTh nprueMamM KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHus
nH(OpPMALIUK U3 OJTHON 3HAKOBOU CHCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC KPATKHE MMCbMEHHBIC U YCTHBIC COOOIICHHSI HA OCHOBE 2—
3 UCTOYHHUKOB UHPOPMALUU (PU3UUECKOTO COJIEPKAHMS, B TOM YHCIIE YyOIUIHO
JIeNIaTh KpaTKue COOOIEeHUs O Pe3yabTaTax MPOEKTOB MM y4eOHBIX
HCCIIEIOBAHUM, IPU 3TOM IPaMOTHO MCIIOJIb30BaTh U3YYEHHbIN MOHATUUHBIN
anmapat Kypca GU3HKH, COTPOBOXK/IATh BRICTYILICHUE TIPE3CHTAIINCH;

e TIpH BBINIOJHEHUU YU€OHBIX MPOEKTOB U UCCIIEAOBAHHUIN pacCTIpEesSITh 00A3aHHOCTH
B I'pyINI€ B COOTBETCTBUU C MOCTABJICHHBIMU 3a/1a4aMH, CIEAUTH 3a BBIIOJHEHUEM
IUIaHa OEUCTBUH, aleKBAaTHO OLIEHUBATHL COOCTBEHHBIN BK/IA B AEITEIILHOCTD
TPYIIIbI, BEICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJICUCTBUE, YUUTHIBAsI MHCHHUE

OKPYKAFOTIIHX.
8- kiacc

K kon1y 00y4enus B 8-M KJiacce mpeJMETHBIC PE3yJIbTaThl Ha 0230BOM YPOBHE JIOJDKHBI
oTpaxarb c(hOPMHUPOBAHHOCTh Yy 0OyUYaOIIUXCSI YMEHU!

e HCITOJIH30BATh MOHATHSA. Macca M pa3Mepbl MOJIEKYJ, TEMJIOBOE IBIKEHUE aTOMOB U
MOJIEKYJI, arperaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIIMYECKHE U aMOP(HBIE TeNa,
HACHIIIICHHBIA ¥ HEHACHIIIICHHBIN MMap, BIAXHOCTh BO3AyXa, TEMIEpaTypa,
BHYTPEHHSISI SHEPTHsI, TETUIOBOM JIBUTATEIb, SJICMEHTAPHBIN AIMEKTPHUICCKUHN 3aps/,
ANEKTPUIECKOE TI0JIC, TPOBOTHUKH U TUAJICKTPUKHU, MTOCTOSHHBIN dJIEKTPUICCKUN
TOK, MAarHUTHOE TI0JIE,

e pa3nuyarth sBIcHHS (TEIJIOBOC pacIIMPEHHE U CKATHE, TEIUIoNepeaaya, TeIoBOe
paBHOBECHE, CMauuBaHUE, KalWJUTSIPHBIE SIBJICHUS, UCTIApEHUE, KOHACHCAIIHS,
IUTaBIICHKE, KpHCTAIIH3alus (OTBEpACBaHKE), KUIIEHUE, TEIUIoNepeiaua
(TerTopOBOHOCTH, KOHBEKIIHS, U3IyUYEHHUE), SIIEKTPHU3AIIHS TEJI, B3AUMOICHCTBHE
3apsJI0B, IEHCTBUS AJIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aMMOJICHCTBUE
MarHuTOB, ACHCTBHE MAarHUTHOTO TIOJIS HA IMTPOBOIHUK C TOKOM, 3JICKTPOMArHATHAS
MHAYKIHS) 10 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OTIBITOB,
JEMOHCTPHUPYIONTUX TaHHOE (PU3NYECKOE SBIICHUC;

e pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NUECKUX SBICHUIN B OKPYXKAIOLIEM
MHpE, B TOM YHCIIe (PU3UUYECKUE SBJICHHUS B IIPUPOJIC: IIOBEPXHOCTHOE HATSHKCHUE U
KalUUISIPHBIE SIBIICHUS B IPUPOJIE, KPUCTAIUIBI B TIpUpo/ie, u3nyueHue CoHia,
3aMep3aHue BOJI0EMOB, MOPCKHUE Opu3bl, 00pa3oBaHUE pOCHl, TyMaHa, UHEs, CHETa,
ANEKTPUYECKHUE SBJICHUS B aTMOC(EpE, IJICKTPUISCTBO JKUBBIX OPTaHU3MOB,
MarHuTHOE T0JIe 3eMJIH, IPeiQ MOJIFOCOB, POJIb MATHUTHOTO TOJIS JIJIs )KM3HU Ha
3emuie, OJISIPHOE CUSHUE, TIPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a/1a4y B
y4e0HYI0, BBIICIATh CYIIECTBEHHbBIE CBOWCTBA (MPU3HAKN) (PU3NIESCKUX SIBICHHIA;

e OMUCHIBATh U3yYCHHBIE CBOICTBA TeN M (PU3UUECKHE SIBICHUS, UCTIOTIb3YS
(bu3HUecKre BEMUYNHBI (TeMIiepaTypa, BHYTPEHHsISI SHEPTHs, KOJMYECTBO TEIUIOTHI,
yZelibHAsl TEIIOEMKOCTh BEIIECTBA, YAE/IbHAs TEIUIOTa IJIaBICHUs, yAeIbHas
TEIUIOTa MapooOpa3oBaHus, yaelIbHas TEIJIOTa CTOPAHUS TOTUIMBA, KOAPDUITUEHT
MOJIE3HOTO JAEHCTBUS TEIJIOBOM MaIIMHbI, OTHOCUTEIbHAS BJIIAYKHOCTh BO3/yXa,
ANEKTPUYECKUH 3apsl, Cuja TOKa, JIEKTPUUYECKOE HAIPsHKEHUE, COMPOTUBICHUE
MIPOBOIHHKA, YAETHFHOE COMIPOTUBIICHHE BEIECTBA, pad0Ta M MOITHOCTh
ANIEKTPUYECKOTO TOKA), IIPU OMTUCAHUY MPABUIILHO TPAKTOBATh (PU3UUYCCKHI CMBICIT



WCTIOJIb3yEMBIX BETMYMH, 0003HAYECHUS M €JMHULIBI (PU3MUYECKUX BEINYHH,
HAXOJUTh (POPMYIIBI, CBA3BIBAIONINE JAHHYIO (PU3NUYECKYIO BEIMUUHY C IPYTUMHU
BEJIMYUHAMHU, CTPOUTH Ipa(UKN N3YUEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

e XapaKTEpU30BaTh CBOMCTBA TeJ, (PU3NUECKUE SBJICHUS U MTPOIECCHI, UCIOIb3YS
OCHOBHBIE MOJIOKEHUSI MOJIEKYIISIPHO-KUHETUUECKOW TEOPUU CTPOCHHUS BEILIECTBA,
MPUHIIMIT CYTIEPIIO3UIIMH TI0JIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpPaHCHHUSI
3apsiaa, 3akoH Oma Juid yyacTka 1enu, 3akoH Jlxoyns—JIeHna, 3akoH coXpaHeHus
SHEPIruH, PU 3TOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA U 3allMChIBATh €T0
MaTeMaTH4ECKOE BbIPAXKECHUE;

e 0O0BACHATH (PU3HUECKHE MMPOLIECCH] M CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE
CUTYallMil IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhIABIATh IPUUNHHO-
CIIEZICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE M3 1—2 TIOTHYECKUX [IaroB ¢ OMOPOH Ha
1-2 n3y4eHHBIX CBOMCTBA (PU3MUECKUX SBICHUH, (PU3HUECKIX 3aKOHOB MIIH
3aKOHOMEPHOCTEH;

e peImaTh pacueTHbBIE 3a/1a4H B 2—3 NEHCTBUS, HCIIONIB3YsI 3aKOHBI U ()OPMYIIHI,
CBs3bIBAIOIINE (PM3MUECKUE BETMUMHBI. HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4H
3aMMChIBaTh KPaTKO€ YCIOBUE, BBIABIATH HEAOCTATOK JAHHBIX JJISl PELICHUS
3a/1auu, BEIOMPATh 3aKOHBI 1 POPMYJITBI, HEOOXOUMBIE ISl €€ PEIIeHUS,
MIPOBOJUTH PACUEThl U CPAaBHUBATH MOJYYEHHOE 3HaUeHHE (PU3NUECKON BETMUHHBI
C U3BECTHBIMU JJAHHBIMU,

e pacno3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PELIUTh MPHU MOMOIIN (PU3HUECKUX
METO/I0B, HCIIOJIb3Yys OMMCAHUE UCCIIEI0BAHUS, BBIJIENSTH IPOBEPIEMOE
MIPEINOJI0KEHNE, OLIEHUBATh IPABUIIBHOCTb NOPS/IKA IPOBEIEHUS HCCIEI0BAHNUS,
JieTIaTh BBIBOJIBI;

e IIPOBOJAUTH OIBITHI 10 HAOIIOAECHUIO GU3NYECKUX SIBICHUH MM PU3HUECKUX
CBOMCTB TeJ (KalHJUILSIpHbIC SBJICHUS, 3aBUCUMOCTh JaBJICHUS BO3JyXa OT €ro
0o0beMa, TeMIIEpaTypbl, CKOPOCTH MPOLIECCA OCThIBAHUS M HarpeBaHUs MIPU
U3JTy4CHHUH OT IIBETa M3IIydJaroniel (MOoromaroneii) moBepXHOCTH, CKOPOCTh
UCIIapeHMsI BOJbI OT TEMIIEPATYPhl )KUIKOCTH U IIJIOIIAIN €€ IOBEPXHOCTH,
JIEKTPU3ALUA TNl U B3aUMOJCHCTBUE 3JIEKTPUUECKUX 3aps10B, B3aUMOJIeHCTBIE
IIOCTOSIHHBIX MarHUTOB, BU3yaJIN3allisl MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB,
JeWCTBUS MAarHUTHOTO 110JI HA IPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHUTA,
CBOICTBA AIIEKTPOABUTATEIIS IIOCTOSTHHOTO TOKA): (GOPMYIHPOBATH IIPOBEPSICMbIC
IIPEINOJI0KEHUs, COOUPATh YCTAHOBKY M3 IPEAJIOKEHHOTO 000pYI0BaHMs,
OIMCBIBATH XOJ1 OTBITAa U POPMYIUPOBATH BHIBOJIBI;

* BBIIOJHATH MIPSIMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIILHON BIAYKHOCTH
BO3/yXa, CHJIbl TOKA, HAPSHKEHUS C UCIOJIb30BaHUEM aHAJIOTOBBIX IPUOOPOB U
JATYUKOB (PU3MUYECKUX BEJIMYMH, CPABHUBATH PE3YJIbTAThl H3MEPEHUH C yUETOM
3aJJaHHOM a0COJIOTHOM MOTPELIHOCTH;

e IIPOBOAUTH MCCJEIOBAaHUE 3aBUCUMOCTH OJHON (pU3NYECKON BEIIMYUHBI OT JPYroi ¢
UCIIOJIb30BAaHUEM TIPSIMBIX HU3MEPEHHI (3aBUCHMOCTh COTIPOTUBIICHHS TIPOBOIHUKA
OT €r0 JUIMHBI, IIJIOUIa/IA MOTIEPEYHOT0 CEYEHHUS U YIEIBHOIO CONPOTUBIICHUS
BEIIECTBA IIPOBOIHUKA, CHJIBI TOKA, UAYILETO Yepe3 MPOBOJHUK, OT HAIIPSDKEHUS Ha
IIPOBOJHUKE, UCCIEA0BAHNE TIOCIIEN0BATEIBHOTO U APAJUIENBHOIO COEIMHEHUN
MPOBOTHHUKOB): IJIAHUPOBATh HCCICI0OBAHKE, COOUpPATh YCTAHOBKY M BBIMIOJHSATh
U3MEpEHNs, clieys MpeJUI0KEeHHOMY IJ1aHy, (PUKCUPOBAThH PE3yNIbTaThl
MOJIy4eHHOH 3aBUCUMOCTHU B BUJI€ TaONHUIl U IpaUKOB, 1e1aTh BBIBOIBI 110
pe3yipTaTaM UCCIIEIOBaHMs,

e TPOBOJHTH KOCBEHHBIC U3MEPEHUS (PH3MUYECKUX BENUYHH (yaeTbHAsl TEIIIOEMKOCTb
BEIIECTBA, CONPOTUBIICHUE TPOBOJHHKA, pab0Ta U MOITHOCTh 3JEKTPUIECKOTO



TOKA): IJIAHUPOBATh H3MEPEHUS], COOMPATh SKCIICPUMEHTAIBHYIO YCTAaHOBKY,
clieys PeATI0KEHHON HHCTPYKIMH, U BBIYUCIISTH 3HAYCHNUE BEIIMYHUHBI;

e COOMIOAATH MpaBUIIa TEXHUKU 0€3011aCHOCTH IpU paboTe ¢ 1abopaTopHBIM
00opy/I0BaHUEM;

e XapaKTEpU30BATh MPUHIIMIIBI JEHCTBUS N3YYCHHBIX PUOOPOB M TEXHUIECKUX
YCTPOWCTB C OMOPOY HA UX OnKcaHus (B TOM YHCIIE: CHCTEMa OTOILICHHUS JJOMOB,
TUTPOMETP, MapoBasi TYypOHHA, aMIIEPMETP, BOJIBTMETP, CUETUUK DIICKTPUIECKON
SHEPTHH, JCKTPOOCBETUTEIbHbIE TPHOOPHI, HArPEBATEIBLHBIC AIEKTPOIIPUOOPHI
(mpuMepBI), AIEKTPUIECKHE MPEAOXPAHUTENH, DIICKTPOMArHHT, IEKTPOABUTATEIh
MOCTOSIHHOTO TOKA), MCIOJIb3Ysl 3HAHHSI O CBOWCTBAX (DM3UUCCKHUX SIBICHUN U
HeoOxoIuMble (pU3NUECKHe 3aKOHOMEPHOCTH;

e pacro3HaBaTh MPOCTHIE TEXHHUECKHE YCTPOUCTBA U N3MEPUTEIBHBIE TPHOOPHI TIO
CXeMaM M CXEMaTHYHBIM PUCYHKaM (KHUIAKOCTHBIA TEPMOMETp, TEPMOC,
MICUXPOMETP, TUTPOMETP, ABHTATEIh BHYTPEHHETO CTOPAHUS, SIEKTPOCKOTI,
PEOCTaT), COCTABJIATH CXEMBI IICKTPUUSCKHX LIETEH ¢ MOCIeI0BATSILHBIM U
napajuieIbHBIM COSTMHEHNEM 3JIEMEHTOB, Pa3lindasi yCIOBHBIE 0003HAUCHHSI
3JIEMEHTOB AJIEKTPUUECKHUX LIENEH;

e TPUBOJUTH MPUMEPHI (HAXOIUTh UHHOPMALIUIO O TIPHUMEpPaX) MPAKTUIECKOTO
WCTIONH30BaHUS (PU3NIECKUX 3HAHUHN B TIOBCETHEBHOM KHU3HH TSI O0ECTICUCHHUS
0€30MacHOCTH NP OOpaIEHNH C TPUOOPAMH U TEXHUYECKUMH YCTPONHCTBaMHU,
COXpaHEHHS 3JI0POBbsI U COOTIOJICHHUSI HOPM SKOJIOTHYECKOTO TIOBEICHNUS B
OKpYKarollen cpene;

e OCYIIECTBIIATH NOUCK HH(pOpPMAIMU (PU3NIECKOTO COAEP/KAHNUS B UHTEPHETE, Ha
OCHOBE MMEIOIINUXCS 3HAHUH U ITyTEM CPaBHEHMS JOMOJHUTEIbHBIX HICTOUHUKOB
BBIIENIATh HH(POPMALIUIO, KOTOPAs SBJISIETCS IPOTUBOPEYUBOI UIIM MOKET OBITh
HEJI0CTOBEPHOI;

e HCIIOJIb30BaTh IIPH BBINOJIHEHUH Y4EOHBIX 3a/1aHUI HAyYHO-TOMYJISIPHYIO
JIUTEeparypy (pu3nUecKoro cojepxaHusl, CIpPaBOYHbIC MATEPUAIIbI, PECYPCHI CETH
WuTepHer, B1ageTh prueMaMi KOHCIIEKTUPOBAHUS TEKCTa, IPeoOpazoBaHMs
nHGOpMaLUU U3 OJJHON 3HAKOBOM CUCTEMBI B JIPYT'y1o;

e coO3JaBaTh COOCTBEHHbIE MUCbMEHHBIE U KPAaTKUE YCTHbIE cOO0LIeH s, 00001mas
MH(GOPMALIHIO U3 HECKOJIBKUX UCTOYHUKOB (PU3NUECKOTO COAEPIKAaHUs, B TOM YUCIIE
yOJINYHO NPEACTABIATh PE3YJIbTaThl IPOSKTHOM UM UCCIIE0BATEIIbCKOM
NeATeIbHOCTH, IPU 3TOM I'PaMOTHO HUCIOJIb30BATh U3YUEHHBIM MOHITUHHBIN
anmapar Kypca (pU3MKH, COIPOBOXK/IATh BHICTYINICHUE NTPE3CHTALIUCH;

e IIpH BBIIOJHEHUH YYE€OHBIX IPOEKTOB U MCCIeI0BaHUN (PU3NUECKUX MTPOLIECCOB
pacripeniesiaiTe 0053aHHOCTH B IPYIINE B COOTBETCTBUU C MOCTaBIEHHBIMU
3aJjauaMH, CJIEeIUTh 3a BBIIOJIHEHUEM IJIaHa AEHCTBUI U KOPPEKTUPOBATH €TO,
aJIeKBaTHO OLICHMBATh COOCTBEHHBIN BKJIAJl B 1€ATEILHOCTb I'PYIIIbI, BBICTPAUBATh
KOMMYHHUKaTUBHOE B3aUMOJIEHCTBUE, IPOSBIIsSsl TOTOBHOCTh pa3peliaTh
KOH(QJIMKTBI.

9-i1 kJ1ace

K koH1y 00y4eHus: B 9-M kJiacce mpeMeTHbIE pe3yJIbTaThl Ha 6a30BOM YPOBHE JI0JIKHbI
oTpakaTh c(POPMUPOBAHHOCTH Y 0OYUYAIOIIMXCSl YMEHHIA:

e MHCIIOJIB30BATh NOHATHA. CUCTEMA OTCUCTA, MAaTCpHaJIbHAA TOUKA, TPACKTOPH,
OTHOCUTCIBHOCTb MCXaHUYCCKOI'O ABMKCHUAI, I[C(I)OpMaI_II/IH (yl'[pyT as,
HHaCTI/IquKaH), TPCHUC, HCHTPOCTPEMUTECIIBHOC YCKOPCHUEC, HCBCCOMOCTL U



MEPerpy3KH, LHEHTP TSHKECTH, a0COIIOTHO TBEPIOE TEJO, IEHTP THKECTH TBEPAOTO
TeJla, paBHOBECUE, MEXaHUYECKUE KOJIeOaHUs M BOJIHBI, 3BYK, HH(Pa3BYK U
yIABTPA3BYK, 3JIEKTPOMAarHUTHBIE BOJIHBI, IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET,
OIM30PYKOCTH M JAIbHO30PKOCTH, CIIEKTPHI HCITyCKAaHUs U MOTJIOMICHNUS, albQa-,
OeTa- ¥ TaMMa-M3IIy4eHHs, U30TOIIBI, SIIEPHAsI DHEPTETHKA;

e pa3nuuaTth sBJICHUS (PABHOMEPHOE M HEPABHOMEPHOE MPSIMOJMHEHHOE IBIKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABIKEHHE, CBOOOJHOE TTaICHHE Tell,
paBHOMEpPHOE JIBMXKEHUE 10 OKPY>KHOCTH, B3aUMOJICHCTBUE TEJI, PEAKTUBHOE
JIBIDKCHUE, KOJIeOaTeIbHOE BIDKECHHE (3aTyXalOIIHe U BEIHYXKICHHBIC KOJIeOaHus),
PE30HAHC, BOJIHOBOE JBIDKEHHE, OTPAKEHHE 3BYKa, MPSMOJIHMHEHHOE
pacrpocTpaHeHue, OTpaKEHHE U TIPEIIOMIICHHE CBETA, TOJTHOE BHYTPEHHEE
OTpa’KeHHE CBETA, Pa3JIo’KEHHE OEJIOTO CBETA B CIIEKTP U CIOKEHHE CHEKTPAITBHBIX
I[BETOB, JAMCIIEPCHUS CBETA, ECTECTBEHHAS PAaJHOAKTHBHOCTh, BO3HUKHOBEHNE
JMHEHYATOTO CIIEKTpa U3IYUSHHS) 10 OMMCAHHMIO UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, JIEMOHCTPHUPYIOIINX TaHHOE (PU3UIECKOE SIBIICHHE;

e pacIiO3HaBaTh MPOSBICHUE U3YYCHHBIX (U3NICCKUX SBICHUH B OKPY)KAIOIIEM MUPE
(B ToM umncne GU3NUECKHE SABJICHUS B IPUPOJIC: IPUIUBBI U OTIIUBbI, TBIKCHHE
rutaneT COTHEYHO! CHCTEMBI, pEaKTHBHOE JIBIKEHHE YKUBBIX OPTaHU3MOB,
BOCTIPUSITHE 3BYKOB JKHBOTHBIMH, 3€MJICTPSICEHHE, CECMUYECKUE BOJTHBI, ITyHAMH,
9X0, IIBETA TEJ, ONITUYECKUE SBICHUS B TIPHPOJIE, OMOJIOTHYECKOe ACHCTBUE
BHIIMOTO, YIIbTPa(HOIETOBOTO M PEHTI€HOBCKOTO U3TYUYEHHH, €CTECTBEHHBIN
panTMoaKTUBHEIN (POH, KOCMHUYECKHUE JTYyUH, PAJHOAKTHBHOE U3ITyUYEeHHE ITPHPOTHBIX
MHHEPAJIOB, ICWCTBHUE PaJHOAKTUBHBIX U3TyYCHHI Ha OPraHH3M YeJIOBEKa), IIPH
3TOM IEPEBOUTH MPAKTHYECKYIO 3a7ady B YI€OHYIO, BBIICIATH CYIIECTBCHHBIC
cBoiicTBa (MpU3HAKK) QU3NIECKUX SIBIICHHIA;

e ONHCHIBATh N3yYECHHBIC CBOICTBA Te U (pU3NUECKUE SIBICHUS, UCTIONB3YS
¢bu3nvecKkre BeMMYHHBI (CPeHssl 1 MTHOBEHHAs! CKOPOCTB TeJa IpH
HEpaBHOMEPHOM JIBI)KEHHH, YCKOPEHHE, TIEPEMEICHHE, ITyTh, YIIIOBasi CKOPOCTh,
CHJIa TPEHHUsI, CHJIa YIIPYTOCTH, CHJIA TSHKECTH, YCKOPEHHE CBOOOTHOTO MajieHus,
BEC TeJa, UMIYJIBC TeJa, UMITYJIbC CHJIbI, MEXaHW4YecKasi paboTa M MOITHOCTS,
NOTEHIUAIbHAS SHEPT U T, MOJHATOTO HaJl ITIOBEPXHOCTHIO 3EMIIH,
MOTEHIUANIbHAS SHEPTHSI C)KATON NMPYKUHBI, KHHETHYECKasi SHEPTHs, TOTHAs
MeXaHW4ecKasi SHEprHs, IIepHOJT M YacToTa KOJIeOaH!id, JUTMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, II0KAa3aTellb IPEJIOMIICHHS CPE/IbI), IIPH
OTIMCAHUM MPABUIIBHO TPAKTOBATh (PU3NUECKHI CMBICT HCHOJIb3YEMbIX BEJIHUYHH,
0003HaYeHUsI U CIUHUIBI (PU3HMYECKUX BEJINYMH, HAXOUTh (POPMYJIHI,
CBSI3BIBAIOIINE JAHHYIO (PM3UUECKYIO BETMUUHY C APYTUMHU BEITMUYUHAMH, CTPOUTD
rpauKy U3y4eHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITHUUH;

e XapaKTepu30BaTh CBOWCTBA TeJ, (PU3UUCCKHE SBICHHS U POLECCHI, HCIIOb3YsI
3aKOH COXpaHEHUS SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHHS, TIPUHIUI
CYNEPIIO3UIIMH CHJI, TPUHIIMIT OTHOCHTENBHOCTH [ amuest, 3akoubl HproToHa,
3aKOH COXpaHEHUS UMITYJIbCa, 3aKOHBI OTPAKEHHUS M MTPEIOMIICHUS CBETA, 3aKOHBI
COXpaHEHHS 3apsIOBOTO U MaCCOBOTO YMCE MPH SAEPHBIX PEAKIHSIX, IPH ITOM
J1aBaTh CJIOBECHYIO (JOPMYIUPOBKY 3aKOHA U 3aIUCHIBATh €r0 MaTeMaTH4ecKoe
BBIpaKEHHE,

e 00BACHATH (PU3HUECKHE NMPOLIECCH] U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CHUTYaIMi PAaKTHKO-OPHEHTHPOBAHHOTO XapaKTepa: BBISBISATH IPHYHMHHO-
CIJIEZICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHHE U3 2—3 JIOTHYECKUX LI1aroB ¢ OMOPOH Ha
2—3 U3y4YeHHBIX CBOMCTBA (PM3NUECKUX SBICHUM, PU3NUECKUX 3aKOHOB HJIH
3aKOHOMEPHOCTEH;



pelaTh pacueTHbIe 3a1aun (OMUPAOIIMECs Ha CUCTEMY U3 2—3 ypaBHEHHUI),
WCIIOJIb3YS 3aKOHBI i (POPMYIIBI, CBSI3BIBAIONTNE (PU3NICCKIE BEIIMYMHBI: HA OCHOBE
aHaJM3a YCIOBUS 33/1a4M 3alKChIBATh KPATKOE YCIOBHE, BBISBISTH HEJOCTAIOIINE
WM W30BITOYHBIC JAHHBIE, BBIOUPATh 3aKOHBI B (DOPMYITBI, HEOOXOUMBIE JIJIst
pelIeHHUs, TPOBOJAUTH PACUCThI U OIICHUBATH PEATMCTHYHOCTH ITOTYICHHOTO
3HaYeHUS (PU3MUECKON BEIIMIMHEI,

pacrno3HaBaTh MPOOIEMBbI, KOTOPBIC MOKHO PEIINTh MTPH MOMOITU (PU3NICCKUX
METO/JIOB, MCIIOJIb3YsI OMMCAHNUE MCCIIEIOBAHMUS, BBIICISATH IPOBEPSEMOE
MIPEIITOJIOKCHHE, OIICHUBATh MTPABIWIIBHOCTH MOPSIKA IPOBEICHUS UCCIICIOBAHMS,
JIeNIaTh BBIBOJIBI, MHTEPIPETUPOBATH PE3YJIbTAThl HAOIFOICHUN U OIBITOB;

MIPOBOJIMTH OMBITHI TI0 HAOTIOICHUIO (PU3NUYCCKUX SIBJICHUN WA (PHU3UIECKHX
CBOWCTB Tell (M3y4eHue BTOPOTro 3akoHa HbIOTOHA, 3aKOHA COXPAaHEHHUST DHEPTHH,
3aBUCHMOCTH TIEpHO/1a KOJIeOaHUH TPY>KHHHOTO MasTHHKA OT MacChl Tpy3a
KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT aMILTUTYIbl MaJIBIX KOJICOAHHUH,
MPSIMOJIMHEHHOE pacIpOCTpaHEHUE CBETA, pa3jioskeHHe OeIoro CBeTa B CIIEKTD,
M3ydeHHe CBOMCTB N300paKeHMS B IIIOCKOM 3epKajie U CBOHCTB M300pakeHUs
npeaMeTa B cOOMparoIei TnH3e, HaOII0IeHUE CIJIONTHBIX U TMHEHYIaThIX
CIIEKTPOB M3JIy4EHHS): CAMOCTOSITEIbHO COOMPATh YCTAHOBKY U3 W30BITOYHOTO
Habopa 000pyIOBaHMs, OMUCHIBATH X0 OIIBITA H €T0 Pe3yIbTaThl, (GOpPMYyIHpPOBATH
BBIBOJIHI,

MIPOBOJIUTH IMPU HEOOXOMMOCTH CEPHUIO TIPSIMBIX H3MEPEHUH, OTIPEIeIsIs CpeHEe
3HAYEHHE U3MepseMoil Benn4nHbl ((POKYCHOE pacCTOsSHUE COOMPAIOIIICH JINH3bI),
000CHOBBIBAThH BEIOOP CIT0c00a n3MepeHus (M3MEPUTEILHOTO TPHOopa);

MIPOBOJIUTH UCCIIEI0BaHNE 3aBUCUMOCTEH (PU3NUECKUX BEJIUYUH C HCIOIb30BAaHUEM
NPSMBIX U3MEPEHHH (3aBUCUMOCTD IYTH OT BPEMEHH MPH PABHOYCKOPEHHOM
JBUKEHUH 0€3 Ha4allbHOM CKOPOCTH, Mepuo/ia KoieOaHuii MaTeMaTH4ecKoro
MasTHUKA OT JUTMHBI HUTH, 3aBUCUMOCTH YTJIa OTPa’KeHUs CBETa OT yIJia MajgeHUs U
yrJia MPEeJOMIICHUS OT yriia MaJIeHus): TNIAHUPOBAaTh UCCIICI0BaHME,
CaMOCTOSITENIBHO COOMPATh YCTaHOBKY, PUKCUPOBATH PE3YyIbTATHI OTYyYECHHOM
3aBUCUMOCTH (PU3UYECKUX BETMYMH B BHJIE TaOIUIl U IpaUKOB, J€NIaTh BBIBOIBI
0 pe3ysibTaTaM UCCIIeOBaHMUS,

MPOBOIUTH KOCBEHHBIC H3MEPCHUS PU3MUECKUX BEIIMYUH (CPEAHss CKOPOCTh U
YCKOpPEHHE Tella IPU PaBHOYCKOPEHHOM JIBUYKEHUH, YCKOPEHUE CBOOOHOTO
MaJeHUs], )KECTKOCTh MPYKUHBI, KOAPDUIIUEHT TPEHHUS CKOJIbKEHHS, MEXaHUUeCKast
paboTa ¥ MOITHOCTh, YaCTOTa U MEepUo KojaebaHuil MaTeMaTu4ecKoro u
MPYXKUHHOTO MasATHUKOB, ONITUYECKAs CHJIa COOMPAIOIIEH JTHMH3bI, PAIUOAKTUBHBIN
(bOH): MITAHUPOBATH U3MEPEHHSI, COOUPATH IKCIIEPUMEHTAIBHYIO YCTAHOBKY U
BBITIOJIHATH U3MEPEHHUS], CAeAYsI MPEAI0KEHHON NHCTPYKIIUY, BBIYUCIISATh 3HAUCHHE
BEITMYMHBI ¥ aHAJTHU3UPOBATH MOTyYEeHHBIEC PE3YIbTAThl C YIYETOM 3a/IaHHOM
MOTPEIIHOCTH U3MEPEHUH;
coOroAaTh MpaBuiia TEXHUKH 0€30MacHOCTH U padoTe ¢ JabopaTOpHBIM
o0opynoBaHUEM;

pa3nuyaTh OCHOBHBIE MPU3HAKH U3YYEHHBIX (DU3UUECKUX MOJIEJeH: MaTepraibHas
TOYKa, a0COJIOTHO TBEPAOE TENO, TOUCYHBI UCTOYHUK CBETA, Jy4, TOHKAs JIMH34,
MJIaHeTapHas MOJIENIb aTOMa, HyKJIIOHHAs! MOJIENIb aTOMHOTO SJIpa;
XapaKTepU30BaTh MPUHIIUIIBI IEHCTBUS U3yYEHHBIX MPUOOPOB U TEXHUUECKUX
YCTPOMCTB C OMOPOii Ha UX onucaHus (B TOM YUCIIE. CIIUOMETP, TaTUNKU
MOJIOKEHHUSI, PACCTOSTHUS 1 YCKOPEHUS, PaKeTa, 9X0JI0T, OYKH, TIEPUCKOTI,
¢doToamnmapar, ONTUYECKUE CBETOBOIbI, CIIEKTPOCKOT, IO3UMETP, Kamepa



BusbcoHa), UCTOJB3Ys 3HAHKSI O CBOMCTBAaX (PM3UUCSCKHUX SBJICHUN U HEOOXOAMMBIC
¢u3nveckne 3aKOHOMEPHOCTH,

e HCIIOJb30BATh CXEMbI U CXEMATUUHBIC PUCYHKU W3YUEHHBIX TEXHUUECKUX
YCTPOMCTB, U3MEPHUTEIIBHBIX TPUOOPOB U TEXHOJIOTMUECKHUX MPOIIECCOB MPH
pelieHur yaeOHO-TIPaKTUIECKUX 3aa4, ONTUYECKUE CXEMBI JIJIsl TOCTPOCHUS
M300paXeHUH B INIOCKOM 3epKalie U COOMpArolIei TNH3E;

e TPHUBOJIUTH MPUMEPHI (HAXOAUTh HH(POPMAIUIO O TIPUMEPaX) MPAKTHIESCKOTO
WCIOJIb30BaHUs (PU3UYECKUX 3HAHUH B TIOBCETHEBHOM JKU3HH I 00CCIICUCHHUS
0€30MacHOCTH NpHU OOPALLEHUH C TPUOOPAMU U TEXHUUECKUMH YCTPONHCTBaMU,
COXpaHEHUs 370POBbS U COOJIIOICHUSI HOPM HKOJIOTHYECKOTO MOBEJCHUS B
OKpYKarollen cpene;

e OCYHIECTBIISATH NMOUCK HHGOpMAIMK (GU3NIECKOTO COJEPKAHMS B MHTEPHETE,
CaMOCTOSITENIFHO (POPMYTUPYS MOMCKOBBIN 3aMPOC, HAXOAUTH IMYTH OTIPEICICHUS
JIOCTOBEPHOCTH TOJIYY€HHOM HHGOPMAIIMK HAa OCHOBE UMEIOIINXCS 3HAHUHN U
JOTIOJTHUTEITBHBIX HCTOYHUKOB;

e HCIIOJIH30BATh MPH BHITIOJHEHNU YU€OHBIX 3a/1aHU HAYYHO-TIOMYJISIPHYIO
TUTepaTypy (PU3NUECKOTO COMIEP KaHMs, CIIPABOYHBIE MAaTEPUAITbl, PECYPCHI CETH
HutepHer, BnaaeTh nprueMaMu KOHCIIEKTUPOBAHUS TEKCTa, MPpeoOpa3oBaHus
WH(pOpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIECHUS HA OCHOBE
“H(pOpPMAIIUK U3 HECKOIBKUX UCTOUHUKOB (PU3HUECKOTO COJIEPIKAHUS, ITyOJIMIHO
MPEACTABIISTH PE3YAbTATHI TPOESKTHOM HIIM MCCIIEA0BATEIBCKON NEATETLHOCTH, TIPH
3TOM IPpaMOTHO MCIOJIb30BaTh U3YUYCHHBIN MOHATUWHBIN annapaT u3y4aeMoro
paznena (GU3UKU U COMPOBOXK/IATh BHICTYINIEHUE TIPE3EHTALUEN C yIEeTOM
0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB.

Temarnueckoe MIIAHNPOBAHME

/-1 KJ1ace

No HanmenoBanu | KosimuecTBo 4acos

11/- € pa3aesioB u DiexkTpoHHbie (UppPoBbIE)
TeM Beer | KonrposbHbl | IIpakTHYecKH | ogpasoBaTeanHbie pecypchl

" | nporpammbr |0 e paboThl e paboThbl

Pazgen 1.®du3uka u ee posib B NO3HAHUM OKPYKAIOIIEr0o MUPa

bu6auorexa ®I'NUC «MOS

dusnka —
1.1 | nayxa o 9 mkosay — lesson.academy-
' content.myschool.edu.ru/03/0
pupoe 7
12 duzugeckue 2 1 dusuka, 7 xiace, PIrAOY

BEJINYNHBI JIIO «Axanemus




Munnpocsemenus Poccumny

EcrecTBenHo-

1.3 | Hay4yHBIl METOT 2 <..>
IMO3HAHUSI

Wroro mno pazmeny 6

Paznen Z.HepBOHa'laJIBHLIe CBCICHHUSA 0 CTPOCHUH BEILIECTBA

Crpoenue
BEIIeCTBA

2.1

1

<..>

JIBrxeHue u
B3aUMOJICHCTBU
€ 4acTHI]
BellleCTBA

2.2

ArperartHble
2.3 | cocTosHUS
BeIlleCTBA

Hroro no pazneny

5

Paznen 3./IBuskenue

M B3aMMOJIeCTBHE TeJl

Mexanuueckoe
TIBIDKEHUE

3.1

3

Hueprus,
3.2 | macca,
IUIOTHOCTD

Cuina. Bunnt
CHII

3.3

14 1

Hroro no pazneny

21

Pa3nen 4./laBjieHue TBepAbIX TeJl, sKHAKOCTEH U ra3on

JlaBreHue.
Ilepenaua
JTaBJICHUS

4.1 | TBEpABIMHU
TEIaMHU,
JKUJKOCTSIMH B
rasamMu

JlaBneHue
JKUIKOCTH

4.2

ATmocdepHoe
JIaBIICHUE

4.3

[eiicTBue
4.4 | )KUIKOCTH U
rasa Ha




MOTPYKEHHOE B

HUX TEJ0
Wroro mno pazueny 21
Pa3nes 5.Pabora 1 MOIIIHOCTH. DHeprus
5.1 | Padoran 3 1 <.>

MOIIIHOCTh
S 5 1 <>

MEXaHU3MBI
53 MexaHnnueckas 4 1 1 < >

JHEprus
Wroro mo pazmeny 12
[ToBTOpEHUE 3

<...>
OBIIEE
KOJIMYECTBO
YACOB I1O 68 3 12
I[MPOI'PAMME
8-i1 KJ1acc
Kosn4yecTBo yacos JJIeKTPOHHbIE

Ne | HaumeHnoBaHue (mabpoBbIe)
n/ | pasyienoB M TeM | Beer | Konrpoasnst | [lpakTHueck 06pazoBaTeIbHbIE
| HporpamMmal o e paGoThI ne padoTnI pecypeb
Pa3znea 1.TensioBble ABJICHUA

CIpoetiie i bubmuorexa ®I'NMC «Most
11 cm?ﬁcma 7 mkoja» — lesson.academy-

' content.myschool.edu.ru/03/

BEIECTBA 08

TeoBhIC dusuka, 8 ximacec, PIrAOY
1.2 DOLECChI 21 1 5 JITIO «Axanemus

pont Munnpocsemenust Poccum»

Hroro no paszneny 28
Paznen 2.9yiekTpuYecKne 1 MATHUTHBIE SIBJICHUS
2.1 | DnexTpuyeckue 7 1 <..>




3apsipl.
3apsiKeHHBIE Teja
" UX
B3aMOJEHCTBHE
TlocTosguubrit
2.2 | BNeKTPUYECKHMA 20 1 7 <..>
TOK
R 6 1 15 <.>
SBJICHUSA
24 DNEeKTpOMarHuTH 4 < >
ast MHTYKITUS
Wroro mo pazmeny 37
<..>
[ToBTOpEeHUE 3
OBIIEE
KOJIMYECTBO
YACOB I1O 68 3 14,5
[TPOTPAMME
0-i1 KJ1acce
Kosn4yecTBo yacos DJIeKTPOHHbIE
Ne | HammeHoBaHHe (mabpoBbIe)
n/ | pasjaesoB M TeM | Beer Koutposbhet | [IpakTuieck | ogpasopaTebHbIe
I | IporpamMmel 0 e padoThl ne padoThI pecypeb
Paznen 1.Mexanunuyeckue siBJeHUSA
Mexannueckoe bubmuorexka PT'UC «Mos
1.1 | ABHOKCHHE H 10 1 mkoja» — lesson.academy-
"™ | crmocoObI ero content.myschool.edu.ru/03/
ONHCAaHUS 09
BsanvoneiicTaie dusuka, 9 ximace, PraAOy
1.2 e A 20 1 3 JIIO «Axanemus
Munnpocsemenust Poccum»
1,3 | SaKons! 10 3 <.>
COXpaHEHUS
Hroro no pazneny 40




Paznen 2.MexaHHYeCKHE KOJICOAHUS U BOJIHBI

21 Mexannueckue 7 3 < >
KoJieOaHus

29 Mexanndeckue 8 1 3 < >
BOJIHBL 3BYK

Hroro no pazgeny 15

Pazaen 3.2/1ekTpoMarHuTHoe

moJi€ U 3JICKTPOMATrHUTHBIC BOJIHBI

3.1

DNeKTpOMarHuTH
0€ TIoJIE !
AJIEKTPOMArHUTH
bIC BOJTHBI

Hroro no pazneny

6

Pa3nen 4.CBeToBbIe ABJICHUA

4.1

3aK0HBI
pacrpoCcTpaHeHHs
cBeTa

4.2

JIuH3eI 1
OIITUYECKUE
IPUOOPHI

4.3

Paznoxenue
0€eJIoro CBETA B
CHEKTP

Hroro no pazneny

15

Pasznen 5. KBanToBbIe siBJIeHH

5.1

Hcnyckanue u
MOTJIOIIEHUE
CBETa aTOMOM

5.2

Crpoenue
aTOMHOTO siipa

5.3

Snepubie
peakuu

Hroro no pasgeny

17

Pazgen 6.I1oBTOpPUTE/IHLHO-00001IAIOIMIT MOTY1b

6.1

IToBTOpEHUE N
00o61uieHne
COJIepKaHUS
Kypca GHU3UKH 32
7-9-1 xnacc

Hroro no paszgeny




OBLLEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

102

27




