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IHosicuuTe/IbHAA 3aMUCKA

Pabouast mporpamma 1o pu3mke Ha ypoBEHb OCHOBHOTO OOIIEro 00pa3oBaHUs st
oOyyaromuxcst 7-9-x kimaccoB MBOVY «Opotckas COLL» pa3paboTaHa B COOTBETCTBHH C
TpeOOBAHUSIMU:

o  ®epepanpHoro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 obpazoBannu B Poccuiickoit
denepauun»;

e mnpuka3za Munnpocsemenus oT 31.05.2021 Ne 287 «O06 yrBep)aeHun
(benepaabHOro TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAPTa OCHOBHOTO
o011ero 0Opa3oBaHUY,

o mpukaza Munnpocemenus ot 18.05.2023 Ne 370 «O06 yrBepkaeHuM (eneparbHON
00pa3zoBaTesIbHON MPOrpaMMbl OCHOBHOTO 00IIIETO 00pa3oBaHUs,

o mpukaza Munnpocermenus ot 22.03.2021 Ne 115 «O6 yrBepxkaenun [lopsiaka
OpraHu3aIluy U OCYIIECTBICHHUS 00pa30BaTEIbHON NESITETHHOCTH IT0 OCHOBHBIM
o011eo0pa3oBaTeabHBIM IIPOrpaMMaM — 00pa30BaTEIbHBIM ITPOrpaMMaM
Ha4yaJIbHOTO OOIIEro, OCHOBHOTO OOIIEr0 W CPEeIHEro 00IIero 0Opa3oBaHUs Y,

e KOHIIEMIIMHU IpenoaBaHus yueOHoro npeamera « Pu3nkay,

o CII 2.4.3648-20 «CaHnuTapHO-3IHIEMHOJIOTHYECKIE TPEOOBAHUS K OPTaHU3AIHSIM
BOCIIUTAHHS ¥ O0yUYEHUs, OTIBIXA U O3J0POBJICHUS JIETEH M MOJIOICKN»,
YTBEPKJICHHBIX TOCTAHOBIICHHEM TJIaBHOTO caHuTapHOTrO Bpada oT 28.09.2020 Ne
28;

e CanlluH 1.2.3685-21 «['urneHndeckrue HOpMATUBBI U TPEOOBAHMS K 00ECIICUEHUTO
0e3omacHOCTH U (MiIH) O€3BPEAHOCTH TS YeaoBeKa (haKTOPOB CpeIbl OOUTAHUSY,
YTBEP)KJICHHBIX TIOCTAHOBJICHUEM TJIaBHOTO caHuTapHoro Bpada oT 28.01.2021 Neo
2;

e y4eOHOTO IJIJaHAa OCHOBHOTO 00IIIET0 00pa30oBaHusl, YTBEPKIECHHOTO MPUKA30M
MBOY «OpoTtckas COILL» ot 30.08.2023 Ne 38 «O06 yTBep)ACHIUN OCHOBHOM
00pa3oBaTeNIbHOM MporpaMMbl OCHOBHOTO 00I1Ier0 00pa3oBaHUs»;

e (enepanbHOl pabouei mporpaMMeI 1o yueOHOMY MpeaMeTy «Du3nukay.

PaGouas mporpamMmmMa opueHTHpOBaHAa Ha LIE€JeBbIe IPUOPUTETHI, CPOPMYIHpPOBaHHBIE B
(dhenepanbHOl pabouel mporpaMme BOCIIUTaHUS U B paboueit mporpamme Bocnutanus MbOY
«Opotckass COL». [Tporpamma no ¢pusuke Ha ypoBHE OCHOBHOTO 00IIEr0 00Opa30BaHUs
COCTaBJICHA Ha OCHOBE IMOJIOKEHUN U TpeOOBaHUM K pe3yabTaTaM OCBOSHUS Ha 0a30BOM
ypOBHE OCHOBHOM 00pa3zoBarenbHO mporpammel, peactaBieHHbix B ®I'OC 000, a takxke
c yuetoM (enepanbHOii paboueii mporpaMMbl BocriuTanus U KoHienuuu npernoaBanus
yuebHoro npeaMera «Dusznkay.

Copneprkanue nporpamMmmsl 1o (pU3uKe HaIlpaBlIeHO Ha (POPMUPOBAHHE €CTECTBEHHO-HAYYHOM
I'PaMOTHOCTH O0YYaIOIIMXCSl M OPraHU3aLUI0 U3yueHHs (PU3UKH Ha JAEATEIIbHOCTHOW OCHOBE.
B nmporpamme 1o ¢uznke yaUTHIBAIOTCS BO3MOKHOCTH Y4€OHOTO MTpeIMeTa B pealn3aluu
tpeboBanuit ®PI'OC OO0 K mIaHUPyEeMbIM JTUYHOCTHBIM M METANPEIMETHBIM pe3yabTaTaM
00y4eHHs, a TaKKe MEKIPEIMETHBIE CBS3U €CTECTBEHHO-HAYYHbBIX YUYEOHBIX IPEAMETOB Ha
YPOBHE OCHOBHOT'O 0OOIIEro 00pa3oBaHMUs.

HporpaMMa 110 (I)I/I3I/IKC YCTaHaBJIUMBACT PaCHpPCACICHUC yqe6H0r 0 MaTcpuaia 1o rojgam
O6y‘~IeHI/I${ (HO KJ'IaCCEIM), npeajiaract NpuMEpHYrO MOCICAOBATCIbHOCTD U3YUCHUA TCM,



OCHOBaHHYIO Ha JIOTHKE Pa3BHTHS MIPEIMETHOTO COJICPKAHUS U YUETe BO3PACTHBIX
0coOeHHOCTeH 00yJaromuXCs.

ITporpamma no ¢u3suke paspadboTaHa ¢ LEIbI0 OKa3aHUSI METOANYECKOM OMOIIN YYUTEIIO B
co37aHUU pabodel MPorpaMMBbl 10 y4eOHOMY IIPEIMETY.

®du3rKa SBIAETCS CUCTEMOOOPA3yIOLIUM [l €CTECTBEHHO-HAYYHBIX YUEOHBIX IIPEIMETOB,
MOCKOJIbKY (PM3UYECKUE 3aKOHBI JIKAT B OCHOBE MIPOIECCOB U SBICHHMA, H3y4aeMbIX XUMHEH,
Onosioruei, acTpoOHOMUEH U PU3NIECKOH reorpadueii, BHOCUT BKJIAJ] B €CTECTBEHHO-
Hay4yHYI0 KapTUHY MHpa, IPEJOCTaBIIseT HanboJiee siCHble 00pa3libl IPUMEHEHUS! HAyYHOT'O
METO/1a NTO3HaHMS, TO €CTh CIIoco0a MoIy4YeHUs: JOCTOBEPHBIX 3HAHUM O MHpE.

OpHa 13 r1aBHBIX 33434 GU3NYECKOro 00pa3oBaHus B CTPYKType oO1iero ooOpasoBaHus
COCTOUT B (JOPMUPOBAHUU €CTECTBEHHO-HAYUYHON 'PaMOTHOCTH U MHTEpEca K HAyKe y
00yJaronuxcs.

N3yuenue ¢pus3nku Ha 6a30BOM YPOBHE MPEATNOIAraeT OBJIaeHUE CIEeTyIOIUMU
KOMIIETEHTHOCTSAMH, XapaKTEPU3YIOITUMU €CTECTBEHHO-HAYUYHYIO TPaMOTHOCTD!

e HAyYHO OOBSCHSTH SBJICHUS;

e OIIEHUBATH U MOHUMATh OCOOCHHOCTH HAYYHOTO HCCIICTOBAHMUS,

e UWHTEPIPETHPOBATH JIAHHBIE M MCTIOIB30BaTh HAyUHBIEC JTOKA3ATEIHCTBA TSI
MOJIy4€HUs BBHIBOJIOB.

enu n3ydyenus GU3MKU Ha YpOBHE OCHOBHOTO 0011IeT0 00Opa30BaHUS ONIPECIICHEI B
Konuenuuu npenonaBanus yuebHoro npeamera «dusnkay B 00pa3oBaTeIbHBIX
opranuzamusax Poccuiickoit @enepanuu, pean3yroNIMX 0CHOBHBIE 0011e00pa3oBaTeIbHbIE
MpOrpamMMebl, YTBEPKAEHHOU penieHneM Kosernn MuHHCTEpPCTBA MPOCBEIICHUS
Poccuiickoit ®enepanuu (mpotokosn ot 3 aexadpst 2019 roga Ne [TK4BH).

esn n3yyeHus1 pU3UKM:

npruoOpeTeHne nHTepeca U CTpeMIIeHUs 00yJarouuxcs K HAy4YHOMY U3y4EHHUIO
MIPUPO/IbI, Pa3BUTHE WX UHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;
pa3BHUTHE MPEJICTABICHUA 0 HAYYHOM METO/]Ie TIO3HAHUA U (POPMUPOBAHHE
HCCIIEIOBATENILCKOTO OTHOIICHHS K OKPYXKAIOUIUM SIBJICHUSIM;

(hopMHpOBaHKHE HAYYHOTO MUPOBO33PEHUS KaK pe3yiIbTaTa U3y4eHUs OCHOB
CTpOEHUS MaTepuu U PyHAaMEHTAIbHBIX 3aKOHOB (PU3HUKH;

(dhopMHpOBaHKE MPEACTABICHUM O posid (PU3UKHU IS pa3BUTHS APYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHIA;

pa3BHUTHE MIPEICTABICHUI 0 BO3MOXKHBIX cdepax Oynymiel mpodeccrnoHanbHOM
NeSITeNbHOCTH, CBSI3aHHOU ¢ (M3UKOM, OArOTOBKA K JajbHEHIeMy 00y4eHHIO B
9TOM HaIlpaBJICHUU.

JlocTIKeHHe 3THX 1ieiei mporpamMMbl o (U3UKE Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00ecreunBaeTCs pelieHueM CIEIYIOLINX 3a1a4:

. npnoGpeTeHHe 3HAHUM O JAUCKPCTHOM CTPOCHUH BCIICCTBA, O MCXAHUYCCKUX,
TCIJIOBBIX, DJICKTPUYCCKHUX, MATHUTHBIX ¥ KBAHTOBBIX SIBJICHUSX,



e TIPUOOPETCHHE YMECHHIA OMUCHIBATH U OOBSICHATH (PU3NUYCCKUE SIBICHHUSI C
WCIIOJIb30BAHMEM TTOTYy4YEHHBIX 3HAaHUM,

e OCBOCHHME METOJIOB PEIICHUS MPOCTEHIITNX PAaCUETHBIX 3a]a4 C UCIIOJIb30BAaHHEM
(bU3NIEeCKUX MOIETIeH, TBOPUYECKUX U MPAKTUKO-OPUECHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHUI HAOIIONATh MPUPOIHBIC SBICHUS U BBHITIOJIHSTD OIIBITHI,
nabopaTopHbIe pabOTHI U AKCTIEPUMEHTAIBHBIE NCCIIEIOBAHMS C UCTIOIb30BaHUEM
W3MEPHUTEIBHBIX IPUOOPOB,;

e OCBOCHHE MPUEMOB PaOOTHI ¢ HH(MOPMAIHEH (HU3NIECKOTO COACPIKAHUS, BKIIOYAS
MHGOPMAIIHIO O COBPEMEHHBIX JOCTIKEHHUSIX (PU3UKH, aHATH3 U KPUTUIECKOE
OIICHUBaHKE WH(POPMAIINH,

e 3HAKOMCTBO O chepamu mpohecCHuOHATHHON NeATeTbHOCTH, CBA3aHHBIMHU C
(U3HKOM, U COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JIOCTHKCHUSIX
(bu3nuecKoi HayKH.

Ha usyuenune ¢usuku (0a30BbIi YypOBEHB) Ha YPOBHE OCHOBHOTO 00IIEr0 00pa3oBaHus
otBoauTcs 238 vacoB: B 7-M Kiacce — 68 vacos (2 yaca B Hezieno), B 8-M kiacce — 68 yacos
(2 gaca B Hemenio), B 9-m kimacce — 102 vaca (3 yaca B HezeIo).

[Ipennaraemslii B mporpamme 1o ¢pu3ukKe rnepeueHb 1a00paToOpHbIX padOT U OMBITOB HOCUT
peKOMEHAATENbHBIA XapaKTep, YUUTENb JIeaeT BEIOOpP MpoBeIeHuUs 1a00paTOPHBIX padoT U
OTIBITOB C YYETOM MHJIMBUIYAIbHBIX OCOOCHHOCTENW 00y4Jaroluxcs, CIucKa
AKCIEPUMEHTAJIbHBIX 3aJaHUM, Tpe/laraéMbIX B paMKaX OCHOBHOTO TOCYJapCTBEHHOTO
sK3aMeHa 1o hU3HKe.

Jis peanm3aiuu MporpaMMBbl HCTIOIB3YIOTCS YISOHUKH, JOIYIIEHHBIC K HCITOJIb30BAHHIO
MIPH peaTu3allii KMCIOIINX FOCYAaPCTBEHHYIO aKKPEAUTAIINI0 00pa30BaTEIbHBIX MPOTPaMM
HavyaJIbHOTO OOIIEero, OCHOBHOTO OOIIEro, CpeIHero 00mero oopa3oBaHusi OpraHUu3alusIMH,

OCYILIECTBISIOUIUMEU 00pa30BaTEeNbHYIO IEATEIbHOCTh, IPUKa30M MUHIPOCBEUIECHHUS OT
21.09.2022 Ne 858:

dwusuka: 7-# kimacc: 6a30BbIil ypoBeHb: yueOHuk, 7 knacc/ Ilepoimkua .M.,
HBanor A.U., AkiimonepHoe oomectBo «M3marenscTBo "[IpocBemenne’'»;
dwusuka: 8-i kimacc: 6a30BbIi ypoBeHb: yueOHuK, 8 kimacc/ Ilepoimkun M. M.,
HBanoB A. U., Aknmoneproe oomectBo «M3natensctBo "[Ipocsemnienue;
dusuka: 9-i kimacc: 6a30BbIi ypoBeHb: yueOHuK, 9 kinacc/ [lepoimkun 1. M.,
I'yrauk E. M., UBanos A. 1., IlerpoBa M. A., AkunoHepHoe 00I1eCTBO
«M3narensbcTBO "[IpocBemienne»;

s <,..>

DneKTpOHHBIE 00Pa30BaTENFHBIE PECYPCHI, JOMYIIEHHBIE K UCIIOJIb30BAHUIO TIPH PEeaTn3alliN
UMEIOLINX TOCYIapCTBEHHYIO aKKPEANTALNIO 00pa30BaTeNbHBIX IIPOrpaMM HadallbHOTO
00111er0, OCHOBHOT'O 001IIEr0, CpeHero o0I1ero oopazoBaHus MpruKa3oM MUHIIPOCBEIIEHUS
ot 02.08.2022 Ne 653:

®uzuka, 7 xknacc, DI'AOY JI10 «Akanemus MunnpocsemieHus Poccuny;
®dwuzuka, 8 knacc, DI'AOY JI10 «Akanemus MunnpocsemieHus Poccuny;
®duzuka, 9 xknacec, DI'AOY [I10 «Akanemus MunnpocsemieHus Poccuny;
o <, >



Coaepxxkanue y4eOHOro nmpeamera

/-1 KJ1ace
Pa3nes 1. @u3uka u ee poJib B NO3HAHUYN OKPY:KAaI0IIero Mupa.

®u3uka — Hayka o npupone. SBieHns npupoasl. DU3ndecKue sABICHUs. MEXaHUYECKHE,
TEIUIOBBIE, JIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BennunHbl. M3Mepenne gusnueckux BenuuuH. Ousnueckre mpuoopsl.
[TorpemHOCTE M3MEpEHNNA. MeXyHapOIHAs CUCTEMA EANHULL.

Kak ¢u3uka u npyrue ectecTBeHHbIE HAYKU U3Yy4aroT Npupoy. EcTecTBeHHO-Hay4HbII
METO/1 TO3HAHUS. HAaOII0eHNE, TOCTAHOBKA HAyYHOTO BOIIPOCA, BBIIBUKEHUE TUIIOTE3,
AKCIEPUMEHT [0 MPOBEPKE TUNOTe3, 00bsICHEHNE HaOII0AaeMoro aBieHus. Onucanue
(bMBUYECKUX SIBJICHUH C TIOMOIIBIO MOJIETIEH.

JdeMoHcTpanum.

1. MexaHHYECKHE, TETIOBBIC, JEKTPHUECKUE, MATHUTHBIC, CBETOBBIC SIBIICHUS.
2. ®Ousndeckue mprudOPHI U MPoIIeaypa MPSMBIX H3MEPEHUN aHAJIOTOBBIM U ITU(POBBIM
pudopoMm.

JlaGopaTopHbie padoThI U ONBITHI.

Omnpenenenre HEHbl IENeHUS NIKaIbl K3MEPUTEIHLHOrO MpHoopa.

N3Mepenne paccTosHUM.

N3mepenue o0bema KUAKOCTU U TBEPIOTO Tea.

Omnpenenenre pa3MepoB MajbIX TeJ.

N3mepenue TemnepaTypbl IPHU MOMOIIH KUIKOCTHOTO TEPMOMETpPA U JaTYUKa
TEMIEPATYpPHI.

[IpoBenenue uccnea0BaHus MO MPOBEPKE TUMOTE3bI: JALHOCTD I0JIeTa IIapHKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM 0OJIbIIe, YeM OOJIbIIE BBICOTA ITyCKa.

aogrwnPE
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Pasnen 2. IlepBoHayajibHbIe CBeJIEHUSI 0 CTPOEHUH BellleCTBA.

CTpO@HI/IC BCIIECTBA. aTOMBI U MOJICKYJIbI, UX Pa3MEPhI. OHBITBI, JOKa3bIBArOIINC
JAUCKPCTHOC CTPOCHUC BCIICCTBA.

JIBrkeHne yacTul BeuecTBa. CBsA3b CKOPOCTU ABUKEHUS YaCTUI] C TEMIIEPATYPOH.
BbpoynoBckoe nBmwxkenue, nuddysus. BzanmoeiicTBie 4acTHIl BEIeCTBA: MPUTHKEHUE U
OTTaJIKUBaHUE.

ArperatHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ia30B, KUIKOCTEN U TBEPABIX
(xkpucTamumyeckux) Tesl. B3auMoCBsI3b MKy CBONCTBaMHU BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSTHUSIX U UX aTOMHO-MOJIEKYIISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHHMA
BOJIEL



JdeMoHcTpanum.

1. HaGmonenne OpOyHOBCKOTO JABMKEHUS.

2. Habmonenne muddysun.

3. HabGmronenue sBACHUM, OOBSICHAIONIMXCS MPUTHKCHUEM WM OTTAJIKHBAHUEM
YaCTHI| BEIECTBA.

JlabopaTopHble padoThI M ONBITHI.

1. OueHka quaMeTpa aToma MeToJIoM psiioB (¢ Ucmoib3oBanueM (otorpadumii).
2. OmbITHI 10 HAOTIOACHUIO TETIOBOTO PACIIMPEHUS Ta30B.
3. OmBITHI M0 OOHAPYKEHUIO ACHCTBHS CHII MOJICKYJISIPHOTO TIPUTSKEHHUS.

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

Mexannueckoe BUkeHuE. PaBHOMepHOE U HepaBHOMepHOe /BKeHue. CkopocTh. CpenHss
CKOPOCTh IIPY HEPABHOMEPHOM JIBH)KEHUH. Pacder myTh U BpeMEHU JBUKEHUS.

SBnenue nHepuMu. 3aKOH MHEPUNH. B3anMoneiicTBre Ten Kak MpUYuHa U3MEHEHUS
CKOPOCTH JIBKEHMS Tell. Macca kak Mmepa nHepTHOCTH Tena. [ImoTHocTs BemecTBa. CBs3b
IUIOTHOCTH € KOJIMYECTBOM MOJIEKYII B €TMHUIE 00beMa BeIlleCTBa.

Cuita Kak XapakTepucTUKa B3aumoaecTBus Tei. Cumna ynpyrocty u 3akoH ['yka. IsMepenue
CHJIBI C TIOMOIIBI0 TUHAMOMETpa. SIBJeHne TArOTeHUs U cuila TshkecTH. Cuiia TSDKECTH Ha
npyrux miaanerax. Bec tena. HeBecomocTs. CriokeHHe CUJl, HAITPaBJICHHBIX MO OJHOM
npsamoil. PapHoneiictByromas cui. Cuiia Tpenus. TpeHue CKOJIbKEHUsI U TPEHHUE TTOKOSI.
Tpenue B mpupoie U TEXHUKE.

JdemoHcTpauuu.

HaGnronenrue MexaHM4eCKOTO ABIKEHUS TeIa.

N3mepeHue ckopocTr MPSMOJTMHEHHOTO TBY)KCHHS.
HaGnronenue siBieHUS] HHEPIIHH.

HaGnronenue n3mMeHeHus CKOPOCTH MPH B3aUMOICHCTBUH TEJL.
CpaBHEHHE MacC 10 B3aUMO/ICHCTBUIO TEIL.

CrioxeHue CuJj, HallpaBJICHHBIX 110 OJHOM MPSMOM.

ocoukrwdpE

JlaGopaTopHblie paGoThI U ONBITHI.

1. OnpeneneHue CKOPOCTH PAaBHOMEPHOTO JBIKEHHS (LIAPHUKA B )KUAKOCTH, MOJICIH
AIEKTPUUECKOTO aBTOMOOWMIIS | T. 1.).

2. OrmpeneneHue cpeHe CKOPOCTH CKOJIbXKEHHUS OpycKa WM MIapHKa [0 HAKJIOHHON
IIJIOCKOCTH.

3. OmpeneneHue MIOTHOCTH TBEPIOTO TeJa.

4. OmbIThI, IEMOHCTPHPYIOLIKE 3aBUCHMOCTh pacTshkeHus (nedopmarun) mpyRuHbl
OT NPWJIOKEHHOM CHJIBL

5. OrmBITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI TPEHUS CKOJILKEHUS OT Beca Tela
U XapaKTepa CONPUKACAIOIINXCS [TOBEPXHOCTEN.

Paznen 4. [laBieHne TBepAbIX TeJl, JKUAKOCTEH U ra3oB.



Hasnenne. CriocoObl YMEHBIIICHUS U YBEIHMYCHUS NaBicHus. [{aBieHue ra3a. 3aBUCUMOCTh
JaBJICHUS ra3a oT 00beMa, TemriepaTypshl. Ilepenada naBieHus TBEpABIMU TEIAMHU,
JKUIKOCTSIMU U razamMu. 3axoH Ilackaist. [ITHeBMaTrnueckue MalIuHbl. 3aBUCUMOCTD JABICHUS
XKUJKOCTH OT TIIyOuHBI. ['mapocrarndeckuii mapagaokc. CooOmaronecs: CoCy/bl.
FI/I[[paBJII/I‘IGCKI/Ie MCXAaHU3MBI.

Atmocdepa 3emin 1 atmochepHoe AaBiieHre. [[puarHbBI CyIIeCTBOBAHUS BO3IYITHOMN
o6onouku 3emin. OnbiT Toppuyerm. M3mepenne atMochepHOro naBieHus. 3aBHCUMOCTh
aTMOC(epHOTO JaBJICHUS OT BBICOTHI HAJl ypOBHEM Mopsi. [IprOOpHI i u3MepeHus
aTMOC(EepHOTO JTaBICHUS.

JlelicTBHE KUAKOCTH M T'a3a Ha MOTPY)KEHHOE B HUX TeJ0. BeiTankuparoras (apxumenoBa)
cwia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

JdeMoHcTpanum.

3aBUCHMOCTbD JaBJICHUS Ta3a OT TEMIIEPATYPHI.

[Tepenaua naBiieHUs )KUAKOCTHIO U Ta30M.

CooOmaroniyiecst COCy/Ibl.

I'mppaBnnuecknii mpecc.

[IposiBnenue aecTBUsI aTMOCHEPHOTO aBICHUSI.

3aBUCHMOCTD BBITAJTKUBAIOIICH CHIIBI OT 00beMa OTPYKEHHOW YacTH Tella U
IJIOTHOCTHU KUJKOCTH.

PaBeHCTBO BBITANKMBAIOIIEH CHIIbI BECY BBITECHEHHOM KUKOCTH.

8. YcnoBue miaBaHus TeIN: MJIaBaHUE WU MOTPY>KEHUE TeJl B 3aBUCUMOCTH OT
COOTHOUIEHUS IJIOTHOCTEN TeNa U )KUIKOCTH.

ogakrwdE

~

JlaGopaTopHblie padoThI U ONBITHI.

1. HccrnemoBanue 3aBUCHMOCTH Beca Tejia B BOJE OT 00beMa MOrpy>KeHHOU B
JKMIKOCTh YaCTH TeJa.

2. OnpeneneHre BHITATKUBAIONIEH CHIIBI, IEHCTBYIOIIEH Ha TEJIO, TIOTPYKEHHOE B
JKUIKOCTE.

3. IIpoBepka HE3aBUCHMOCTH BBITAIKUBAOIICH CHIIBI, ICHCTBYIONIEH Ha TEJIO B
JKMIKOCTH, OT MacChl Tea.

4. OnsIThl, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD BBITAIKUBAIOIIEH CUJIBI, IEHCTBYIOIIEH
Ha TeJIO B )KUJIKOCTH, OT 00beMa MOTrpy>KEHHOU B )KHUAKOCTh YaCTH TENA U OT
IUIOTHOCTH JKHIKOCTH.

5. KoHctpyupoBaHue apeoMeTpa Uiiu KOHCTPYUPOBAHHE JIOJIKU U OTIpEeTICHUE €€
IPy30M0IHEMHOCTH.

Pazgen 5. PaGoTa m MOIIHOCTB. DHEprus.
Mexannyeckasi pabota. MOIIHOCTb.
[IpocThie MeXaHU3MBI. pbIuar, OJIOK, HAaKJIOHHAs TIOCKOCTh. [IpaBuio paBHOBecHs phlyara.

[TpumeHneHue mpaBuia paBHOBECHs pblyara K 010Ky. «30J0Toe nmpaBuiio» Mexanuku. KIT/{
MPOCTHIX MeXaHU3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHHKE.



Mexannueckas 3Heprusi. Kunernueckas v noreHuanbHas 3ueprus. lIlpespanienue o1HOro
BH/Ia MEXaHUYECKOM SHEPTUU B IPYroil. 3aKOH COXPAaHEHUs SDHEPTUU B MEXaHUKE.

JdeMoHcTpanum.
1. IIpumepbl IPOCTHIX MEXAHU3MOB.
JlabopaTopHble paGoThI M ONBITHI.

1. Omnpenenennie paboThl CUJIBI TPEHUS IPU PABHOMEPHOM JIBKEHHUH TeJa 10
TOPU30HTAIBHON TOBEPXHOCTH.

2. WccnenoBanue ycloBUi paBHOBECHS phlyara.

3. Namepenwne KI1]] HaKITOHHOH TUTOCKOCTH.

4. V3ydeHue 3aKOHa COXPAHEHUs MEXaHUYECKOI SHEPTUH.

8- KJacc
Pasznea 6. TenioBbie IBJCHUS.

OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KMHETUYECKON TEOPUHU CTPOCHUS BeliecTBa. Macca u
pa3Mepbl aTOMOB U MOJIEKYJ. OMNbITHI, TOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKOW TEOPHHU.

Mogenu TBEpIOTO, JKUAKOTO M Ta3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammuyeckue u
amopdusie Tena. OObSICHEHUE CBOMCTB Ta30B, )KUAKOCTEH M TBEP/IbIX TS HA OCHOBE
MOJIOXKEHUM MOJIEKYJISIPHO-KUHETHYECKOW Teopruu. CMauyMBaHNUE U KaUJUIPHBIC SBICHUS.
TennoBoe paciMpeHne u cxaTue.

Temnepatypa. CBs3b TEeMIIEpaTyphbl CO CKOPOCTBIO TEIUIOBOTO JBH)KEHUS YACTHULI.
Buytpennsis sueprusi. CriocoObl U3MEHEHUs BHYTPEHHEH SHEPruu: TeIioneperaya u
coBeplieHre padoTel. Buipl Terionepenaun: TemIONpoBOHOCTh, KOHBEKLIKS, U3TyUCHHE.
KonuuectBo TemnoTel. Y aenbHas TEII0EMKOCTh BelllecTBa. Temioo0MeH U TerIoBoe
paBHOBecHe. YpaBHEHHE TEIJIOBOTo OanaHca. [InaBienne u oTBepeBaHUE KPUCTATITMYECKIX
BEIIECTB. Y IeNbHas TerioTa riasneHus. [lapooOpazoBanue u konaeHcamnus. Mcnapenue.
Kunenue. YaenpHas TemnoTa napoodpazoBaHus. 3aBUCUMOCTb TEMIIEPATyphbl KUTIEHUS OT
aTMOC(epHOTO aBICHUS.

BrnaxHocTh Bo3ayxa.

9HepFI/I$I TOILIMBA. Y A€IbHAs TEIJI0Ta CTOpaHus.

[Tpunanumer padots! Temnossix nurateneit KI1/[ temnosoro neurarens. Tennossie
JIBUTATENIM U 3aLUATA OKPYXKAOIIEH CPEBI.

3aKoH COXpaHCHUA U IPCBPALICHUS SHCPIrUU B TCIUIOBBIX MPOLICCCAX.

JdeMoHcTpanum.



Habnronenue OpoyHOBCKOTO JIBMXKEHUSI.

Hab6monenue nuddysumn.

HaGnronenue siBineHuii cMaurBaHUs U KaWJUIIPHBIX SBICHUN.
Habinroienue TenioBoro paciiupeHus Tell.

W3menenne naBiieHus ra3a npu U3MeHEeHHH 00beMa U HarpeBaHUH WITH
OXJIAKJCHUH.

[IpaBuna u3MepeHHs TeMIEepPaTyphl.

Buns! Tenonepenaun.

OxnaxkJieHue Ipy COBEPIIEHUHU PabOTHI.

. HarpeBanue npu coBepiieHnu paboThl BHEITHIMH CHIJIAMH.

10 CpaBHEHHE TEIIOEMKOCTEN pa3InYHbIX BEIIECTB.
11.HaGntoneHne KUMeHus.

12.HabnroeHne moCTOSTHCTBA TEMIIEpaTyphl TIPH TIaBIICHHH.
13.Mopenu TeToBBIX ABUTATENEH.

agkrwbpE
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JlabopaTopHble paGoThI M ONBITHI.

=

OnbIThI 1O OOHAPYKEHUIO IEHCTBUS CUJI MOJIEKYIISIPHOTO IPUTSKEHUSI.

OMnBITHI 110 BBIPAIMBAHUIO KPHUCTAJUIOB IOBAPEHHOM COJIA MJIU caxapa.

3. OmBITHI MO HAOTIOACHUIO TETUIOBOTO PACHIMPEHUS Ta30B, JKUAKOCTEH U TBEPIBIX
TellL.

4. Ompenenenne NaBJICHUs BO3ayXa B OaJJTOHE IIMPHUIIA.

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

HarpeBaHUs WIN OXJIKICHUS.

6. IIpoBepka runoTe3sl JUHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOUKA KUIKOCTH B
TEPMOMETPHUECKON TPYOKE OT TeMIIEpaTypPHI.

7. HaGmroneHnue n3aMeHeHUs1 BHYTPEHHEH SHEPTUH Tella B pe3yibTaTe TeIuionepeaadn
1 pabOThI BHEITHUX CHIL.

8. HccnenoBanue sBICHUS TEINIOOOMEHA MTPU CMEIIMBAHUHU XOJIOIHON U TOpsueit
BOJIEI.

9. OmnpexneneHnue KOJIUYECTBA TEIJIOTHI, TOJYYEHHOTO BOJION IIPH TEINIOOOMEHE ¢
HarpeThiM METAITHYCCKUM ITUITUHIPOM.

10.Onpenenenue yneabHON TEIJIOEMKOCTH BEIIECTBA.

11.WccnenoBanue mpoliecca uerapeHusl.

12.0Onpenenenne OTHOCUTETHHOM BIIAXKHOCTH BO3AyXa.

13.0Onpenenenue yaenbHON TEIIOTHI TUIABTICHUS JIbJA.

N
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Pa3zjnen 7. DiiekTpuyeckre H MATHUTHDBIE SIBJICHHSI.

3J'IeKTpI/ISaI_[I/IH TCII. I[Ba poaa SJICKTPHUICCKUX 3apA10B. B3aI/IMO,Z[eI>'ICTBH€ 3apPsAXKCHHBIX TCII.
3aKkoH Ky.]'IOHa (3aBI/ICI/IMOCTI> CHIIBI B3aUMOACHCTBUS 3apsKCHHBIX TCJI OT BEJIMYHUHBI 3apA10B
" PACCTOSAHUA MCKIY TeHaMI/I).

QHGKTPI/ILIGCKOC oJIc. HaprI)I(eHHOCTB QJICKTPUYICCKOTO ITOJIA. HpI/IHI_II/IH CYIICpo3nunn
QJICKTPUYICCKUX rnoJjen (Ha Ka4CCTBCHHOM ypOBHe).

Hocurenn QJICKTPUYCCKHUX 3apAa0B. QHGMGHTapHLIﬁ BHCKTpI/I‘-ICCKI/Iﬁ 3apsan. CTpoeHI/IC aromMma.
HpOBO,Z[HI/IKI/I W JUDJICKTPUKH. 3akoH COXpaHCHUA SJICKTPUYCCKOTO 3apda.



DNEeKTPUYECKUM TOK. Y CIIOBUS CYILIECTBOBAHUS IEKTPUUECKOTO ToKa. McTounukm
MOCTOSTHHOTO TOKa. JIeHCTBHUS 3IIEKTPUYIECKOTO TOKa (TEIIOBOE, XHMUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUM TOK B )KUAKOCTSIX U razax.

Dnektpuyeckas 1enb. Cuia Toka. JiekTpudeckoe HanpspkeHue. ConpoTuBieHne
MIPOBOJIHUKA. Y ICTIbHOE COTPOTUBIICHUE BellecTBa. 3akoH OMa Jyisl y4acTKa IEIu.
[TocnenoBarenpHOE U NAapAJIIEIBHOE COEUHEHNE IPOBOIHUKOB.

PaboTa 1 MOIITHOCTH 3JIEKTPHUECKOTO TOoKa. 3akoH Jxoynsi—JIeHmna. DiaekTpudeckue menu u
MOTPEOUTENHN IEKTPUIECKOI sHeprHH B ObITY. KOpoTKOE 3aMbIKaHHE.

[ToctostHHbIE MarHuTHI. B3anmoaeiicTBHE NOCTOSIHHBIX MarHUTOB. MarHUTHOE MOJIE.
MarnutHoe noJse 3eMiIM U ero 3HaueHue Juid Ku3Hu Ha 3emie. OnelT Dpctena. MaruutHoe
TMOJI€ ANEKTPUYECKOTO TOKa. [[puMeHeHune 31eKTpOMarHuToB B TEXHUKE. JleficTBre
MAarHUTHOTO TIOJISI HA TIPOBOJHUK C TOKOM. DJIEKTPOIBUTaTEIh TOCTOSIHHOTO TOKA.
Hcnonb30BaHuE 3IEKTPOABUTATENICH B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Omneitel @apazes. SBieHne 31eKTPOMarHuTHOM MHAYKIMU. [IpaBuno Jlenna.
OnexTporeHepatop. CrocoObl NOTYyYEHHS SEKTPUUECKON SHEPTUH. DIEKTPOCTAHIIUU HA
BO300OHOBIISIEMBIX UICTOYHHKAX SHEPTUU.

JdeMoHcTpanum.

DIIeKTpu3aIus Tell.

JIBa poja 2MEKTPUICCKUX 3apsI0B ¥ B3aUMOJICHCTBUE 3aPSHKEHHBIX TEII.
YCTpoHCTBO M AEHCTBHE AIIEKTPOCKOIIA.

DNeKTpOoCTaTHIECKAsT HHTYKIIHS.

3aKOH COXpaHCHHS JICKTPUUSCKUX 3apPs/IOB.

[TpOBOTHUKY U TUIIICKTPUKH.

MoiepoBaHUe CHIIOBBIX JIMHUHN 3JIEKTPUYECKOTO TOJIS.

M CTOYHHKH IOCTOSIHHOTO TOKA.

. JleWicTBHS 3IEKTPUUYCCKOTO TOKA.

10 DIEKTPUYECKUHA TOK B )KHIKOCTH.

11.T"a30BBIit pa3ps.

12.VI3mepeHne Cuiibl TOKa aMIIEPMETPOM.

13.M3mepeHne JIeKTPUIECKOro HAMPSKCHHUS BOJIbTMETPOM.
14.PeocraT 1 Mara3uH CONMPOTHUBICHHUH.

15.B3anmoeiicTBHE TOCTOSTHHBIX MarHUTOB.

16.MopenupoBaHHe HEBO3MOXKHOCTH Pa3/ICIICHUS ITOJIFOCOB MarHHTA.
17.MopenupoBaHHe MAarHUTHBIX MOJIEH OCTOSTHHBIX MAarHUTOB.
18.0mbIT DOpcrena.

19.MarauTHOe€ noJie ToKa. DIEeKTPOMAarHur.

20./leiicTBME MarHUTHOTO TOJISI HA MPOBOIHUK C TOKOM.
21.2neKTpoaBUTaTeNh MOCTOSIHHOTO TOKA.

22 .VccrnienoBaHue SIBICHUS AIEKTPOMArHUTHOW WHIYKIIUH.
23.0nbiTEl Dapajes.

24.3aBUCHMOCTD HampaBleHUs MHAYKIIHOHHOTO TOKa OT YCJIOBH €r0 BOZHUKHOBEHHUSI.
25.2neKTporeHepaTop NOCTOSTHHOTO TOKA.

CoNUR~ LN E

JlabopaTopHble paGoThI M ONBITHI.



OnbITH IO HAOTIOIEHHUIO 3JEKTPU3AMH TET UHAYKIUECH U IPU COTPUKOCHOBEHUH.

HccnenoBanue neicTBUS IEKTPUYECKOTO MO HA TIPOBOJHUKH U JUAIEKTPHKH.

COopka u rpoBepka pabOThI AEKTPUIECKON IIENH MMOCTOSIHHOTO TOKA.

W3mepenune u peryanpoBaHue CHIIBI TOKA.

W3mepeHune u peryanpoBaHue HApSHKCHUS.

HccnenoBanue 3aBHCUMOCTH CHIIBI TOKA, HIYIIETO Yepe3 Pe3UcTop, OT

COTIPOTHUBJICHUS PE3UCTOPA U HANPSDKEHUS Ha PE3UCTOPE.

7. OmBITHI, JEMOHCTPUPYIOILINE 3aBUCHMOCTb IEKTPHUYECKOTO COMPOTUBIICHUS
MIPOBOJIHUKA OT €T0 JUIMHBI, TUIOLIAIN TIONEPEYHOTO CEYCHUS U MaTepHaa.

8. IlpoBepka mpaBuIa CIIOKEHUS HAPSHKEHHUNA MTPU MOCIIEIOBATEIIFHOM COCTMHEHUN
TIBYX PE3UCTOPOB.

9. IlpoBepka npaBuIIa AJIsi CHIIBI TOKA TIPY TAPAIIIETBHOM COSANHEHUH PE3UCTOPOB.

10.Ompenenenue pabOTHI NMEKTPHUIESCKOTO TOKA, HIYIIETO Yepe3 Pe3UCTOP.

11.0Onpenenenne MOLTHOCTHU AJIEKTPUUECKOTO TOKA, BHIJENIAEMON Ha pEe3UCTOpE.

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

13.0Omnpenenenne KI1/1 HarpeBaTens.

14 .VccrnenoBanue MarHUTHOTO B3aWMOJICHCTBHS TTOCTOSTHHBIX MarHATOB.

15.3ydenrie MarHUTHOTO TTOJISt IOCTOSIHHBIX MarHUTOB MPH WX 00BETNHEHUH U
pa3aeneHNN.

16.VccrnenoBanue NEHCTBHS AIIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.0On0BITHI, JEMOHCTPHUPYIOIINE 3aBHCUMOCTD CHITBI B3aUMOJICHCTBHSI KATYIITKH C
TOKOM M MarHUTa OT CUJIbI TOKA M HAIIPaBJICHUS TOKA B KaTyIIKe.

18.M3yueHue neicTBUS MarHUTHOTO TOJIsl HA TPOBOHUK C TOKOM.

19.KoHcTpynpoBanue u u3ydeHue pabOThl JIEKTPOABUTATEIIS.

20.N3mepenue KIIJ anexTpoaBurareabHON YyCTAaHOBKH.

21.0OnBITHI IO UCCIIEOBAHUIO SIBJICHUS SJIEKTPOMArHUTHOM MHIYKIIMH: HCCIIE0BAHNE

M3MEHEHU 3HaUeHUs ¥ HANpaBJIeHUs UHIYKIIMOHHOTO TOKA.

ok wnE

0-i1 kJ1acce
Pasznen 8. Mexanuueckue siBJeHHUS.

MexaHuueckoe JBH)KEHUE. MaTepI/IaHLHaH touka. Cucrema orcuera. OTHOCHTEILHOCTh
MCXaHUYCCKOI'O IBMXXCHU . PaBHOMCpHOG HpHMOHHHeﬁHOG JBHMIKCHUC. HepaBHOMepHOG
HpHMOHHHCﬁHOC JABUXXCHUC. Cpe)leIfI H MI'HOBCHHAs CKOPOCTH TCJIa IIpU HCPABHOMCPHOM
JABUKCHUU.

Yckopenue. PaBHoyckopeHHOE mpsiMosIHHEeHOe aBrkeHne. CBoboaHoe nagaeHue. OnbIThI
T"amunes.

PaBHOMepHOe aBMXKeHME N0 OkpyxHOCTH. [lepnoa u yacrota obpamenus. JInneitnas u
yIJ10Basi CKOPOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHHUE.

ITepsbiit 3ak0oH HerotoHa. Bropoii 3akoH HetotoHa. Tpernii 3akoH HerotoHa. IpuHnun
CYIIEpPIIO3ULIUU CHUIL.

Cuna ynpyroctu. 3akoH 'yka. Cunna TpeHMs: CUila TPEHUS CKOJIBKEHUS, CHJIa TPEHUS TIOKOS,
Jpyrue BUJIbI TPEHUS.



Cuiia TSKeCTH U 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOpEHUE CBOOOIHOTO IMaJICHUS.
JBuwxenue mnanet Bokpyr Connua. [lepas kocMuueckas ckopocts. HeBecomocTs 1
MEPETPY3KHU.

PaBHOBecue maTepuanbHOU TOUKK. AOCOIOTHO TBEpAOE Teno. PaBHOBecHe TBEpI0TO Teia ¢
3aKpEIUICHHOM OChIO BpalieHusa. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynbe Tena. U3menenune nmmynbca. UmMnynbe cuiibl. 3aKOH COXpaHEHUS UMITYJIbCa.
PeakTuBHOE IBUIKEHUE.

Mexannueckast paboTa U MOIIHOCTb. PaboTa cui TsKecTH, ynpyroctH, TpeHus. CBsi3b
SHepruu u padbotsl. [loTeHnManbHas 3HEpPTUs Tela, NOJAHATOTO HaJl TOBEPXHOCTHIO 3EMIJIH.
[ToreHnmaneHas sHeprus cxarou npyxunbsl. Kunernueckas sueprus. Teopema o
KMHETUYECKOM 3HEepruu. 3aKOH COXpaHEHUsI MEXaHUUYECKOI SHEPIUH.

JdeMoHcTpanum.

=

HaGnronenne MexaHM4eCKOTO IBIKEHHUS TeJla OTHOCUTEIFHO Pa3HBIX TEJT OTCUYETA.
CpaBHEHME TTyTeW U TPACKTOPHIA ABMKEHHUS OJTHOTO U TOTO K€ TeJa OTHOCUTEIBLHO
Pa3HBIX TEJI OTCYETA.

N3mepenune CkopocTr U YCKOPEHUS PSIMOJIMHEWHOTO JIBIKCHUS.

HccnenoBanue mpu3HaKoB PaBHOYCKOPEHHOTO JBUKEHUS.

Habmronenue ABMKEHUS TeNa M0 OKPYKHOCTH.

Habmonenne MmexaHn4eckux SBJICHUH, TPOUCXOAAIINX B CHCTEME OTCUETA
«Tenexka» mpu ee paBHOMEPHOM U YCKOPEHHOM JBM)KEHUN OTHOCUTEIILHO
kabuHeTa PU3nKH.

7. 3aBUCHMOCTBH YCKOPEHHMS TeJIa OT MAcChl TeJla U JICUCTBYIOIIECH Ha HETO CHIIBI.

8. HalGmroneHue paBeHCTBA CHIT TTPU B3aUMOJICHCTBUN TEJI.

9. M3MmeHneHue Beca Teja Npu YCKOPEHHOM JBH)KECHUU.
10.ITepenaya umnynbca Npu B3aUMOJCHCTBUH TE.
11.ITpeoOpa3oBanHus SHEPTUU TIPH B3aUMOJCHCTBUU TEN.
12.CoxpaHeHue uMITyabCca Mpy HEYIPYroM B3auMOICHCTBUU.
13.CoxpaHeHue uMItyabca npu abCOIIOTHO YIIPYTroM B3aUMOJCHCTBUU.

14 HaGnmroieHre peakKTUBHOTO JIBH)KCHUS.
15.CoxpaHeHre MeXaHU4YEeCKOM SHEePTUU MPHU CBOOOTHOM MaJICHHH.
16.CoxpaHeHre MEXaHUYECKOM SHEPTUH MIPH IBIKEHHUH TeJla MO JeHCTBUEM

IIPpYXUHBI.

N
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JlaGopaTopHbie padoThI U ONBITHI.

1. KoHcTpynpoBaHHe TpakTa il pa3roHa U JaJibHEHIIero paBHOMEPHOTO JIBHKEHHUS
HIapUKa WU TEIEXKKH.

2. OrmpeneneHue cpeHe CKOPOCTH CKOJIbXKEHUS OpycKa WK JABMXKEHUs IapuKa 0
HAKJIOHHOM IUIOCKOCTH.

3. Ormpenenenye yCKOpeHUs Tella IpU paBHOYCKOPEHHOM JIBUKEHUU 110 HAKJIOHHOM
IIJIOCKOCTH.

4. VlccnenoBaHMe 3aBUCUMOCTH ITyTH OT BPEMEHU IPH PaBHOYCKOPEHHOM JIBU)KEHUHU
0e3 HayaJIbHON CKOPOCTH.



5. IIpoBepka runoTessl: €ciy NpyU PaBHOYCKOPEHHOM JIBIKEHHU 0€3 HauaIbHON
CKOPOCTH IIYTH OTHOCSITCS KaK Psii HEUETHBIX YHCEN, TO COOTBETCTBYIOIIHNE
MIPOMEXKYTKA BPEMEHHU OJIMHAKOBBI.

6. MccnenoBanue 3aBUCHMOCTH CHITBI TPEHUS CKOJIBKEHHS OT CHJIBI HOPMAJIBHOTO

JIaBIICHHUSL.

Omnpenenenne ko3 duiimeHTa TpeHUs: CKOIBKEHUS.

Omnpenenenne KeCTKOCTU MPYKUHBI.

Omnpenenenne pabOThI CHIIBI TPEHUS TIPU PABHOMEPHOM JIBIKCHUU TeJIa T10

TOPU30HTAIBHOM ITOBEPXHOCTH.

10.Omnpenenenue pabOTHI CHITBI YIIPYTOCTH MPH TIOIBEME I'Py3a C HCIIOIh30BaHUEM
HETIOJIBM)KHOTO M TIOJIBMIKHOTO OJIOKOB.

11.M3yuyeHue 3aKkoHa COXpaHEHUS SHEPTHH.

© N

Paznea 9. Mexannueckue KoJIe0AHUSA U BOJIHDIL.

KonebarenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKU KOJIEOaHUM: EpUO/, YacToTa,
aMIuTy1a. MaTeMaTH4ecKuid M PYKUHHBIA MasTHUKU. [IpeBpaiienne sHepruu npu
K0JIe0aTEIHLHOM IBMKEHNH.

3aryxatomue koyieOanus. BeiHyxieHHbie konebanus. Pesonanc. MexaHndecKkue BOJTHBI.
CaolicTBa MexaHW4YECKUX BOJH. [[po0bHbBIE U TOTIEpEYHbIE BOJHBI. J[JIHA BOJTHBI U
CKOPOCTb €€ paciupoCTpaHeHUsl. MeXaHW4YeCKHEe BOJIHBI B TBEPIOM TEJIE, CEHCMUYECKUE
BOJIHEL.

3ByK. ' poMKOCTB 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. H(pa3Byk u yabTpa3ByK.

JdemoHcTpauuu.

Habmonenue xoneGanuii Ten noj AeCTBUEM CUIIbI TSDKECTH M CUITBI YIIPYTOCTH.
Habmonenue xoneGanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Habmronenue BbIHYX/IEHHBIX KOJIe0aHUI 1 pe30HaHCca.

PacnipocTpaHenue mpo10bHBIX M OMEPEUHBIX BOJIH (Ha MOJIEIH).
Habmonenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI PE30HaHC.

ogakrwnpE

JlaGopaTopHblie padoThI U ONBITHI.
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Omnpezenenne 4acTOThl U epuo/ia KojaeOaHUi MaTeMaTHUYECKOro MasiTHUKA.

OmnpezesneHne 4acTOThl U IIepuoa KojaeOaHU MPYy>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH Nepro/ia KojJeOaHUH MOIBEIIEHHOTO K HUTH I'py3a OT
JUTUHBI HUTH.

4. VlccnenoBaHue 3aBUCMMOCTH IEpHO0/Ia KOJIeOaHUH MPYKMHHOTO MasiTHUKA OT MacChl
rpysa.

5. IIpoBepka He3aBHCUMOCTH NiepuoJia KojaeOaHHii Ipy3a, NOJIBEIIEHHOTO K HUTH, OT
Macchl Tpy3a.

6. OrmbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTb NEpUoJia KojaeOaHU MPpy>KUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPYKUHBI.

7. N3mepeHne ycKOpeHus: CBOOOTHOTO MaieHHs.

N

Pazgen 10. Di1eKTpOMAarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIE BOJIHBI.



DNEeKTPOMArHUTHOE TOJie. DIEKTPOMAarHUuTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[IIxana 3MeKTPOMArHUTHBIX BOJIH. ICIIOJIb30BaHUE AIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM
CBSA3MU.

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

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

JlabopaTopHble paGoThI M ONBITHI.
1. V3ydyeHne CBOWCTB AIEKTPOMATHUTHBIX BOJIH C IIOMOIIBI0 MOOHIILHOTO TelieoHa.
Pa3znea 11. CBeToBEBI€E ABJICHUS.

JlyueBas monens ceera. crounuku ceera. [IpsMonrHeiiHOEe paclipoCTpaHEHHE CBETA.
3atmenus ConHua n JIynel. Otpaxkenue ceta. [lmockoe 3epkano. 3aKOH OTPaKEHMS CBETA.

[Ipenomiienne cBeta. 3akoH npenoMieHus ceera. [loaHoe BHyTpeHHEE OTpaKEHHE CBETA.
Hcnonr30BaHMe TTOTHOTO BHYTPCHHETO OTPAXCHHUA B OIITUYCCKUX CBCTOBOJAX.

Jlunza. Xox nydeit B muH3e. OnTudeckas cucrema (poroamnmapaTra, MUKPOCKOTIA M TEJIECKOTIA.
I'ma3 kak ontuyeckasi cucteMma. bam3opykocTh U JAIbHO30PKOCTb.

Paznoxxenue 6enoro ceetra B criektp. OnbiTel HetoToHA. ClioYXKEHUE CIIeKTPaIbHBIX IIBETOB.
Hucnepcus cBera.

JdemoHncTpauuu.

[IpsimonuHelHOE pacpoCTpaHEHHUE CBETA.

OtpaxxeHue cBeTa.

[TonydyeHnue n3o0pakeHUi B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.

OnTHyeckuii CBETOBO,

Xoa mydeii B coOuparoliei JInH3e.

XoJ 1yder B pacCEenBarOLLEH JIMH3E.

[Tonyuenue n300paKeHH ¢ MOMOIIBIO JIUH3.

. IpuHiun aeicTBus GoroamnmnapaTa, MUKPOCKOTIA M TEJIECKOIIA.
10.Mopgens riasa.

11.Pa3nosxeHue 6enoro cBeTa B CIEKTP.

12 Tlony4yenue 6enoro cBeTa Mpu CI0KEHUH CBETa Pa3HBIX IIBETOB.

wWCoNU~ WM E

JlabopaTopHbie padoThbI M ONBITHI.

1. HccnegoBanue 3aBUCUMOCTH yriia OTpaXCHHd CBETOBOTO Jiyda OT yrJia HaACHUA.

2. I/I3y‘-ICHI/Ie XapPaKTCPUCTUK I/I306pa)KCHI/ISI nmpeaMcEeTa B IJIOCKOM 3CpKaJIC.

3. HccnegoBanue 3aBUCUMOCTH yrijia nmpeJIoOMJICHUS CBETOBOTO Jiyda OT yrJjia IMaACHUA
Ha I'paHUlC «BO3AYX—CTCKIIO».



4. TlomyueHue n300pakeHU ¢ TIOMOIIIBIO COOMPAIOIIEH JINH3HI.

5. Ompenenennie POKYCHOTO paCCTOSTHHS U ONITHYECKOW CHIIBI COOMPAIOIIEH JTHH3HI.

6. OmBITHI 0 Pa3I0KEHUIO OETIOT0 CBETA B CHEKTP.

7. OmnbITHI 10 BOCTIPUATHUIO [[BETA PEAMETOB IIPU UX HAOIIOJEHNUN YepPe3 LIBETOBbIE
(GWIBTPEL.

Pasznen 12. KBanTroBble IBJICHUS.

OmnbiTel Pezepdopna u muranerapuas Mmojaenb aroma. Moaens aroma bopa. Mcmyckanue u
noryionieHue ceera aroMoM. KBaHTel. JInHelyaThIe CIIEKTPHI.

PagnoaxktuBHOCTE. Anb(a-, 6eTa- u raMmma-u3iaydeHus. CTpoeHre aTOMHOTO Spa.
Hyxnonnas Mmoznens aroMHoro sigpa. M3otomnsl. PagnoaktusHele npeBpammenus. [lepuos
roJypacnaaa aTOMHBIX S7Ep.

SAnepHbie peakiuu. 3aKOHBI COXPaHEHUsI 3aPS0BOTO U MACCOBOTO YHCEINl. DHEPTHS CBSI3U
ATOMHBIX SAJEP. CBs3b MaccChl U OHCPTIHH. PeaKHI/II/I CHUHTE3a U ACTICHUSA AOCP. Ucrounukn
sHeprun CoJiHIA U 3BE3].

AnepHas sHepreTuka. JIeMCTBHS paguOAKTUBHBIX U3IyYeHUN HA KUBbIE OpPraHU3MBI.
JdeMoHcTpanum.

CrieKTphl U3ITy4eHUs U TIOTJIOMICHHUS.

CrieKTpsl pa3TU4HbIX Fa30B.

Cnekrtp Bogopoaa.

Ha6nronenue tpexoB B kamepe Bubcona.

PaboTa cueTurnka HOHU3UPYIOMIUX U3TYICHUM.

Peructpanus uznydeHust npupoIHbIX MUHEPAIOB U MPOIYKTOB.

oukrwdpE

JlaGopaTopHblie padoThI U ONBITHI.

1. HaOnroeHue CIUIONIHBIX U IMHEHYATHIX CIIEKTPOB U3ITy4CHUSI.

2. HccnenoBanue TPEKOB: U3MEPEHHE YHEPTHU YaCTHIIBI TI0 TOPMO3HOMY TyTH (110
dororpadusim).

3. M3mepenue panoakTUBHOTO (OHA.

IHoBTOpHTEILHO-0000 1AM MOTYJIb.

[ToBTOpHTENEHO-0000IArOIII MOIY/Ib IPETHA3HAYEH /IS CUCTEMaTU3aliy 1 00001eH s
MIPEIMETHOTO COJIEP>KAHUS U OIBITA AEATEIIbHOCTH, IPHOOPETEHHOTO MPU U3YYEHUU BCETrO
Kypca (QHU3UKH, a TaKXKe /Ui HOArOTOBKH K OCHOBHOMY T'OCYAapCTBEHHOMY 3K3aMeHY 110
¢bu3uke A1 00yJaroUXcsl, BBIOPABUIMX 3TOT y4eOHBIN MpeaMeT.

HpI/I HU3YUCHUUN JAHHOTO MOAYJIS PCAIU3YIOTCA U CUCTEMATU3UPYOTCA BUBI ACATCIIbBHOCTH,
Ha OCHOBEC KOTOPBIX oOecreunBaeTCs JOCTHIKCHUC ITPEAMCTHBIX U METAIIPCIMCETHBIX
IUIaHUPYCEMBIX PE3YJILTATOB 06yquI/151, (I)OpMI/IpyeTCH €CTCCTBCHHO-Hay4YHas rpaMOTHOCTb.
OCBOCHHEC HAYYHBIX MCTONOB UCCIICIOBAHUA SIBIICHUI npupoAbl 1 TCXHUKH, OBJIAJICHUC
YMCHUAMU OOBSICHATH (I)I/ISI/I‘{eCKI/Ie SABJICHHUS, IPUMCHAA ITOJTYUYCHHBIC 3HAHU, PCIIATh
3ala4y, B TOM YHUCJIC KAYCCTBCHHBIC U SKCIICPUMCHTAJILHBIC.



[IpyHIMIMATBEHO EATENbHOCTHBIN XapaKTep JaHHOTO pa3jiesia peajlu3yeTcs 3a CcueT TOro,
4TO 00y4Jarourecs BBIOJIHAIOT 3aJaHHs, B KOTOPBIX UM MPEIaraercs:

Ha OCHOBE TIOJIyY€HHBIX 3HAaHUN PACIIO3HABATh U HAYYHO OOBSICHATH (PU3NUYECKUE SBJICHUS B
OKPYXaIOoIlel MPUPOJIC U TTOBCETHEBHOM KU3HU;

HCII0JIb30BATh HAYYHBIC MCTOAbI UCCIICIOBAHUS (1)I/ISI/I‘I€CKI/IX SIBJIGHI/II;'I, B TOM YHCJIC JIA
IIPOBCPKH T'MIIOTE3 U NOJIYUYCHUA TCOPECTUUCCKUX BBIBOJIOB,

O0OBSICHSITH Hay4YHBIC OCHOBBI HanOoJiee BayKHBIX I[OCTI/DKGHI/Iﬁ COBPCMCHHBIX TGXHOJ’IOFI/II;'I,

HAIpuMeEp, NPpakKTUICCKOTO UCII0JIb30BaHUA Pa3JIMYHLIX HCTOYHHKOB SHCPIMU HAa OCHOBC
3aKOHa MPEBpAIICHUA U COXPAaHCHHA BCEX N3BCCTHBIX BUOB SHEPTHH.

Ili1anupyemsbie pe3yJabTaThbl 0CBOCHUS
npeaMera

JINYHOCTHBIE Pe3yJIbTAThI

B pesynbTaTe nzydenus Gu3uku Ha ypoBHE OCHOBHOTO O0IIIEro 0Opa3oBaHus y
oOyyaromerocst OynyT coOpMUPOBAHBI CIIEAYIOIINE JINYHOCTHBIE PE3YJIbTAThl B YaCTH:

1) maTpHOTHYECKOT0 BOCTIUTAHUSI

e TMPOSIBIICHHE UHTEPECA K UCTOPHU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM
(bu3nvecKoi HayKH;
e IIEHHOCTHOE OTHOIICHHE K JOCTIKEHHSIM POCCHICKUX YYCHBIX-(DU3HUKOB;

2) rpaIaHCKOT0 ¥ TIyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

e TOTOBHOCTb K aKTHBHOMY YYaCTHIO B OOCY)KJICHHH OOIECTBEHHO 3HAYUMBIX U
STHYECKHUX IIPOOJIEM, CBA3AHHBIX C IPAKTHUYCCKUM MIPUMCHEHHEM JIOCTHKCHHIMA
(107370478

e OCO3HAHUE BAXXHOCTH MOPAJIHHO-3TUYECKUX MPUHIUIIOB B JCATEIBHOCTH YICHOTO;

3) 3CTeTHYECKOr0 BOCIIMTAHUS:

e BOCIPUATHEC ICTCTUICCKUX KAYCCTB (I)HSH‘IGCKOﬁ HayKH:. €€ TapMOHHUYHOTO
IMOCTPOCHUS, CTPOTrOCTH, TOYHOCTH, JJAKOHUYHOCTH,

4) HeHHOCTH HAYYHOTO NO3HAHMS

e OCO3HAHHC LICHHOCTH (I)I/ISI/I‘ICCKOI\/'I HAYKHU KaK MOIHOT'O UHCTPYMCHTA ITO3HAHUA
MHUpa, OCHOBBI pa3BUTUA TEXHOJIOTHi, BaKHEHIIIEH COCTaBIIIONICH KYJIbTYPHI,

e PA3BUTHUC Haquoﬁ J'I10603HaTeJ'ILHOCTI/I, HHTECpECCAa K HCCIeI0BaTeIbCKOM
JACSITCIbHOCTH,



5) (l)OpMHpOBaHI/IH KYJbTYPHbI 310POBbA U SIMOLIUOHAJTBHOI'0 6J13FOHOJ1y‘{l/lﬂ:

e OCO3HaHHUE IIEHHOCTH 0e30macHoro oOpasa >KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BXKHOCTH ITPABUII O€30IIACHOTO MMOBEICHUS HA
TPAHCIIOPTE, Ha J0POrax, C JICKTPHUYCCKUM H TEIJIOBBIM 000PYI0BaHHEM B
JOMalITHUX YCJIOBI/UIX;

e CpOPMHUPOBAHHOCTH HABBIKA PEIICKCHH, TPU3HAHKE CBOCTO ITPaBa Ha OIIMOKY U
TAaKoTO e IPaBa y IPYroro 4eioBeKa,

6) TPy/10BOr0 BOCIIUTAHUSI:

e AKTHBHOEC y4acTHE B PCUICHUH MPAKTHUSCKHUX 33/a4 (B paMKaX CEMbH,
00pa3oBaTe/IbHON OpPraHU3aIliK, TOPO/Ia, Kpasi) TEXHOJIOTHYECKON M COIMATbHOM
HaIpaBJIEHHOCTH, TPEOYIONINX B TOM YUCIIe U (U3NUECKUX 3HAHUM;

e MHTEpeC K MPAKTHUECKOMY U3YUEHHIO MPO(ecCcHil, CBSI3aHHBIX C (PU3UKOIL;

7) 3K0JIOrHYeCKOro BOCIUTAHUS:
e OpHEHTAIMS Ha IPUMEHEHHE (GU3MYECKUX 3HAHHM JIJIsI PELIEHNS 3a0a4 B 001aCTH
OKPYKalOIIeH Cpejibl, INIAaHUPOBAHMUS TIOCTYIIKOB M OLIEHKH HX BO3MOKHBIX
TIOCJIE/ICTBUH ISl OKPYKAOIIEH CPeIbl;

e OCO3HAHUE II00ATBHOIO XapaKTepa HKOJOTHUECKUX POOIIEM U ITyTell UX pellIeHus;

8) amanTanuu K N3MEHSIIIIUMCSI YCJTOBHSIM COIMAJIbHOI H PHPOIHO# CpebI:

MOTPEOHOCTh BO B3aWMOJICHCTBUY TIPH BBITIOJHEHUH MCCIICIOBAHUIN U TIPOCKTOB

(U3HYECKON HANMPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHHSIM JIPYTHX;

e TIOBBIIICHHE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHICCKYIO ACSITCIbHOCTD,

e TOTPEOHOCTH B POPMHUPOBAHUHU HOBBIX 3HAHHM, B TOM YHCIIe (JOPMYJIUPOBATH UJICH,
MOHATHS, TUIIOTE3bI O (PU3MUECKUX 00BEKTaX U SBJICHHSIX;

e 0CO3HaHHWE JAe(PUIIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 001acTh
busuky;

e TUIAHHPOBAHHE CBOCTO PAa3BUTHS B MPUOOPETCHUN HOBBIX (PU3NUYCCKUX 3HAHMIA;

e CTPEMJICHHE aHAJIM3UPOBATH U BBISABIIATH B3aMMOCBS3H IMPUPO/IBI, OOIIECTBA U
9KOHOMMKH, B TOM YHCJIC C UCIOJb30BaHUEM (DU3HUYCCKUX 3HAHUM,

e OIICHKA CBOMX JICUCTBHI C y4ETOM BIIMSHUS HA OKPYXKAIOIIYIO CPETY, BO3MOYKHBIX

ri00aJbHBIX ITOCIEACTBHIA.

MeTaHpeIlMeTHI)Ie peE3YJIbTaTbI

B pesynbraTe ocBoeHUs IPOrpaMMel 1o (pr3MKe Ha YpOBHE OCHOBHOTO 00111ero 00pa3oBaHus
y oOyuarorierocs 6yayT chopMHUpOBaHbl MeTanpeAMeTHbIe Pe3yJabTaThl, BKIIOYAIOIINE
M03HaBaTeIbHbIE YHUBEPCAJIbHbIE YUeOHbIE IeHCTBYSI, KOMMYHUKATHBHbIE YHUBEPCAIbHbIE
yueOHble eMCTBUS, PEryIsSTUBHbIE YHUBEPCAIbHbIE yueOHbIE JeHCTBUS.

ITo3naBaTenbHBbIC YHHBEPCAIbHbIE y4eOHbIE JeHCTBUSA

Ba3oBble jJornueckue JeicTBus:



e BBISIBIISITH U XapaKTEPU30BaTh CYIIECTBEHHbBIC PH3HAKU OOBEKTOB (SIBICHUH);

e YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIINH, OCHOBAHMS IS
0000111eHNs ¥ CpaBHEHUS,

e BBIBJISATH 3aKOHOMEPHOCTH U TIPOTUBOPEYHS B PACCMATPUBAEMBIX (haKTax, TaHHBIX
1 HAOJIOIEHUSIX, OTHOCSAIIMXCS K (PU3HUECKUM SIBIICHHSIM;

e BBUBIATH IPUYMHHO-CJIC/ICTBEHHBIE CBS3H MIPU U3yYCHUN (PU3NYECKUX SBICHUH U
MIPOIIECCOB, JIENIaTh BHIBOJIBI C MCIIOJIb30BAHUEM JCTyKTUBHBIX M HHIYKTHBHBIX
YMO3aKIIIOYEeHHUH, BBIIBUTaTh THIIOTE3bI O B3aUMOCBA3SX (PU3NIECKUX BEIHUNH,

e CaMOCTOSITENILHO BBIOMPATh CIIOCOO pelieHns yueOHo! (hu3nueckoil 3a1auu
(cpaBHEHHE HECKOJILKUX BapUAHTOB PELICHHs, BBIOOP HanOOJIee MOIXOIAIIETO ¢
Y4ETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPHEB).

ba3oBble ucciaegoBarebCKHe JIeHCTBUA.

HCIIOJIb30BaTh BOMPOCH KaK MCCIIEA0BATEIbCKIUI HHCTPYMEHT MMO3HAHUS,

e TIPOBOJIUTH MO CAMOCTOSTEIILHO COCTABJICHHOMY TIJIaHy OTIBIT, HECTIOKHBIN
(bM3UYECKUI IKCTIEPUMEHT, HEOOJIBIIIOE UCCIIEA0BAHNE (PU3UUECKOTO SIBICHUS,

e OIIEHWBATh Ha MPUMEHUMOCTH U JJOCTOBEPHOCTH MH(POPMAITHIO, TTOTYICHHYIO B X0JI€
WCCTIEA0BAHUS WU KCIIEPUMEHTA,

e CaMOCTOSTENHHO (pOopMyTUPOBATH 0O0OIICHHS U BBIBOJIBI TIO pe3yIbTaTam
MIPOBEJIEHHOTO HAOIIO/IEHUS, OTIbITA, UCCIIEI0BAHUS,

e TIPOTHO3MPOBATH BO3MOIKHOE JalIbHENIIIEE Pa3BUTHE (PU3UUECKHUX MTPOIIECCOB, a

TaK)Ke€ BBIJIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIOBUSX U

KOHTEKCTaXx.

Pa6ora ¢ undopmanmeii:

e TPHUMEHATH Pa3IMYHBIC METObBI, HHCTPYMEHTHI M 3alPOCHI ITPH MOUCKE U 0TOOpe
WHGOPMAIIMY WIN IaHHBIX C YIETOM MPEIUIOKCHHON ydeOHOM (PprU3ruecKol 3a1a4u;

e AHAIM3HMPOBATH, CHCTEMATU3UPOBATH M HHTEPIPETHPOBATH HHPOPMALIUIO
pa3IMYHBIX BUJOB U (GOPM MPEICTABICHHS;

e CaMOCTOSITEIHLHO BHIOMpATh ONTUMAIBHYIO (POpMY MpecTaBiieHUs] HHPpOpMaIUK 1
WLTIOCTPUPOBATH PelIacMble 3a/1a4H HECJIIO)KHBIMU CXEMaMH, JHarpaMMaMu, HHON
rpaduKol U UX KOMOMHAITUSIMHU.

KoMmyHnKaTUBHBIC YHUBEPCAJIbHbIE YUeOHbIe 1efiCTBUA:

B X0JI¢ 00CYX/IeHHsT y4eOHOr0 MaTepuaa, pe3ybTaToB Jab0paTOPHBIX paboT
MIPOCKTOB 3a/1aBaTh BOIIPOCHI [0 CYIIECTBY 00CYXAaeMOM TEMbI M BHICKa3bIBATh
U7Ied, HalleJICHHbIE Ha PEIIECHUE 3a1aud U MOAepKaHne 01aroKenaTeIbHOCTH
oO01IeHus;

e COTIOCTABJIATH CBOU CYXKJCHHUS C CY)KJICHHSIMHU JPYTUX YYACTHUKOB JHAJIOT,

OoOHapyXUBaTh pa3IMYUE U CXOJICTBO MO3HUIIHH;
e BBIPAXKaTh CBOIO TOYKY 3PECHUS B YCTHBIX U MTMCbMEHHBIX TEKCTAX;
e MyOJMYHO MPEJACTABISATH PE3YIBTAThI BBITIOJTHEHHOTO (DU3MYECKOTO OIBITA
(sxcTIEpHMEHTa, MCCIIEI0BAHNUS, TPOCKTA);
e T[IOHMMATh M UCIOJIH30BATh IPEUMYIIECTBA KOMAHIHON ¥ WHIAUBHIYAIbHOH paObOThI
MIPH PEIICHUH KOHKPETHON (U3UIECKOM MPOOIIeMBbI;



o HpI/IHI/IMaTB Ieiau COBMCCTHOI71 JCATCIIBHOCTH, OpI‘aHI/I3OBLIBaTB HeﬁCTBHH 10 €€
JOCTHXKEHHUIO: paCPEACIISTh POJIH, 00CYXIaTh MPOIIECCHI U PE3YIbTAThI
COBMECTHOH pabOThI, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH;

e BBINIOJHSATH CBOIO YacTh PabOThI, JOCTHrasi KAUECTBEHHOTO PE3y/IbTaTa 10 CBOEMY
HaHpaBJIeHI/IIO n KOOpI[I/IHI/IpY?I CBOHA HGI;'ICTBHFI C IlpyrI/IMI/I YJICHAMU KOMAaH/IbI,

e OIICHMBATH KAYE€CTBO CBOCTO BKJIAJa B OOIINI MPOIYKT IO KPUTEPHSM,
CaMOCTOSITEIBHO CPOPMYITHPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

PeryisiTUBHBIE YHHBepCAJIbHbIE YUeOHbIE el CTBUS
Camoopranu3anusi:

e BBISBJIATH NPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYALIUSIX, TPEOYIOLIUX JUIs
peuieHns pU3N4YEeCKUX 3HaHUMH;

e OPHUCHTHPOBATHCS B PA3IMYHBIX MOAX0AaX NPUHSITUS pelieHuid (MHANBUIYaTbHOE,
NPUHSITHE PEIICHHs B TPYIIE, MPUHATHE PEIICHUH TPYIION);

e CaMOCTOSITENIbHO COCTABIISITh aJITOPUTM pelIeHus] PU3NYECKON 3a1auul WK TUIaHa
UCCIIEZIOBAHUS C YIETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMeHTHPOBAaTh MpeJiaraéMble BapHaHThl pElIeHUH;

e Jienath BbIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILlIEHHE.

CaMOKOHTPOJIb, SMOUMOHAJIbHBIN HHTEJUICKT:

e J1aBaTh aJIeKBAaTHYIO OLIEHKY CUTYAIlMH U Mpeasiararh 1jiaH ee U3MEHEHNUS;

e OOBSICHATH MPUIHMHBI JOCTHXKEHHS (HEOCTHKECHUS) PE3yIbTATOB JCATEIILHOCTH,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

e BHOCHTH KOPPEKTHBBI B ICATEIBHOCTH (B TOM YKCJIC B XOJI BHITIOJTHEHHS
(bHU3MYECKOTO MCCIICIOBAHMUS HIIH [TPOCKTA) HA OCHOBE HOBBIX 0OCTOSATEILCTB,
W3MEHMBILUXCS] CUTYallUi, YCTAaHOBJIECHHBIX OMIMOOK, BOHUKIIUX TPYAHOCTE;

e OIICHUBATh COOTBETCTBUE PE3Y/IbTATa LEIU U YCIOBUSM,

e CTaBUTH ce0sl HA MECTO JIPYrOro YeJIOBEKa B XOJIE CIIOpa WU AUCKYCCHH Ha
Hay4yHYyIO TeMY, IOHUMaTh MOTHUBbI, HAMEPEHUS U JIOTUKY JIPYIroro;

e TpU3HABATh CBOE IIPABO Ha OMIMOKY IpU pelieHnr GU3NIECKUX 3a/1a4 UK B
YTBEPKACHUAX Ha HAYYHBIE TEMbI U TAKOE XKE MPaBO JAPYroro.

HpeIlMeTHI)Ie pe?.y.JII)TaTI)I
7-# KJace

K koHIy 00y4eHus: B 7-M KJiacce IpeMETHBIE Pe3yJIbTaThl Ha 6a30BOM YPOBHE JIOJIKHbI
oTpakaTh c(POPMUPOBAHHOCTH Y 0OYUYAIOIIMXCSl YMEHHIA:

e HCIIOJIb30BaTh MOHATHUSA: (PU3NUECKUE U XMMHUYECKHE SABJICHHs, HAOII0IeHHE,
HKCIEPUMEHT, MOJIeJb, TUTIOTE3a, €AMHUIIBI (PU3NYECKUX BEIMYMH, aTOM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BelllecTBa (TBEpA0e, )KUIKOE, ra3000pa3Hoe),
MEXaHUYeCKOe JBIKeHHE (PaBHOMEPHOE, HEPaBHOMEPHOE, MPSIMOJIMHEHOE),
TPaeKTOPHsl, paBHOICHCTBYIOIIAs cria, Aedopmanus (yrnpyras, IIacTHYecKas),
HEBECOMOCTb, COOOIIAIOINECS] COCYIBI;



e pasznuuath siBiacHUs (AuPy3usi, TEIIOBOE IBIKCHNE YaCTHUI] BEIICCTBA,
paBHOMEpPHOE JIBM)KEHUE, HEPABHOMEPHOE JIBIKCHUE, HHEPLIUS, B3aUMOJICHCTBIE
TEJI, paBHOBECHE TBEPABIX TeJl C 3aKPEIUICHHOW OChIO BpallleHHs], epeaaya
TaBJICHUS TBEPABIMU TEJIAMH, KHUJIKOCTSIMHU U ra3aMH, aTMOC(HEpHOE JaBIICHHE,
IUIaBaHKE TeJl, MPEBPAIICHHS MEXaHUYECKOW SHEPTUH) 110 OTIMCAHHIO UX
XapaKTepHBIX CBOMCTB U HAa OCHOBE OIBITOB, IEMOHCTPHPYIOUINX JaHHOE
¢bu3nveckoe sIBICHHE;

e pacroO3HaBaTh MPOSBICHUE U3YYCHHBIX (U3UUECKUX SBICHUH B OKPY)KAIOIIEM
MHpE, B TOM YHCiIe ((U3UICCKHE SBJICHUS B IPUPOJIC: TPUMEPHI IBUKEHHUS C
Pa3TMYHBIMU CKOPOCTSIMH B KUBOU M HEXXUBOU MPHUPOJIE, JCHCTBHE CUJIBI TPCHUS B
MPHUPOJIE U TEXHUKE, BIUSHIE aTMOC(HEPHOTO JTABJICHUS HA KUBOH OpPraHu3M,
TUTAaBaHUE PBIO, ppIYary B TeJie YeJIOBEKa, MIPU ITOM MEPEBOAUTH MPAKTUIECKYIO
3a7a4y B yueOHY0, BBIJICIISITh CYIIIECTBEHHBIC CBOWCTBA (MPU3HAKH) PU3HYCCKUX
SIBJICHUH,

e OIHUCHIBATh U3YUYEHHBIC CBOWCTBA TeJ U (PU3NIECKUE SBICHUS, UCIIOIb3YS
¢du3nueckre BeMUMHbBI (Macca, 00beM, MIIOTHOCTh BEIIECTBA, BPEMS, MyTh,
CKOPOCTB, CPENIHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSDKECTH, BEC Tea, CHiia
TpeHwus, AaBjeHue (TBEpIOro Tema, )KUAKOCTH, ra3a), BRITAJIKHBAIOIIAS CHJIA,
MeXaHW4JecKasi padoTa, MOIIHOCT, TIEYO CHJIBI, MOMEHT CHIIBI, K03 duiueHT
IOJIE3HOTO JEWCTBUSA MEXAaHU3MOB, KHHETHYECKAs U TIOTCHIMAIbHAS DHEPTHUS), TPH
OTIMCAaHUHW TIPABWIIHO TPAKTOBATH PU3NICCKUI CMBICI UCIIOJIb3YEMBIX BEJIMYUH, HX
0003HaYeHUSI U €MHUILIBI PU3NYECKUX BETUUYHMH, HAXOAUTh (POPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (PM3MUYECKYIO BEIMUMHY C JPYTUMHU BEIMYMHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYUH,

e XapaKTepU30BaTh CBOMCTBA Tell, GU3NUYECKUE SBICHUS U MTPOLIECCHI, UCTIOIb3YS
MpaBHJIa CJIOXKCHHUsS CUIT (BIOJIb OJTHOM MpsMOii), 3akoH ['yka, 3akoH [Tackas,
3aKOH ApXHUMe/ia, MPaBUjIo paBHOBECHs phiyara (070Ka), «30JI0TOC MPABUIION»
MEXaHUKH, 3aKOH COXpaHEHHS] MEXaHUUYECKOW SHEPTUH, PU 3TOM J1aBaTh
CJIOBECHYIO (JOPMYIUPOBKY 3aKOHA U 3alIUChIBATh €T0 MaTeMaTHYECKOe
BBIpa)KEHUE,

e OOBACHATH PU3NYECKUE SIBICHHUS, TPOLIECCHI U CBOMCTBA TE€J, B TOM YHUCIIE U B
KOHTEKCTE CUTYallHil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBIISTD
MIPUYKUHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTH 00BbsCHEHUE U3 1-2 TOornyeckux maros c
onopoit Ha 1-2 u3yueHHBIX CBOMCTBA (PM3UYECKUX SBICHUH, (PU3HMYECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH,

e pemiaTh pacyeTHbIC 3a/1a4u B 1-2 neiicTBus, UCTIONb3Ys 3aKOHBI U (JOPMYIIHI,
CBsI3BIBAOIINE (PM3MUECKUE BETMUMHBI. HA OCHOBE aHAJIM3a YCIOBHUSA 3a/1a4H
3aMMChIBaTh KPaTKOe yCIOBUE, MOACTABIATh (PU3UMUYECKUE BEIMUUHBI B JOPMYIIBI U
MIPOBOJUTH PACUYEThI, HAXOUThH CIIPABOYHBIEC TaHHBIC, HEOOXOIUMbIE JJISl PEIICHUS
3a/1a4, OI[CHUBATh PEATUCTUYHOCTD MOTyYEeHHON (PU3HUECKON BEIHUNHBI;

e pacrmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOYKHO PEUIUTh MPU MOMOIIU (HPUHUECKUX
METO/IOB, B ONIMCAHUU HCCIIEAOBAHUS BBIACTSATH IPOBEPSIEMOE MTPEINOI0KEHNE
(rumoTesy), pa3IuvaTh U HHTEPIPETHPOBATH MOJIYUYECHHBIH PE3yIbTaT, HAXOAUTh
OLIMOKY B XOJI€ OTBITA, AETaTh BBIBOJBI MO €T0 Pe3ybTaTaM;

e TIPOBOJUTH OTBITHI MO0 HAOMIOIEHUIO (PU3UUECKUX SBICHUHN MU (PU3NIECKUX
CBOMCTB Tel: GOpMYyIUPOBATH MTPOBEPSEMBIE MTPEATIONI0KEHHS, COOUPATh
YCTaHOBKY U3 MPEAJI0KEHHOTO 000PYIOBaHMsI, 3aUCHIBATH X0 OTIBITA U
(hopMynTHUpOBaTh BHIBOJHI,

e BBIMOJHATH NMPSMBIE U3MEPEHUS PACCTOSIHIS, BPDEMEHH, MaCChI TeJa, 00beMa, CHIIBI
Y TEMIEPATYPHI C UCTIOJIB30BaHNEM aHAIOTOBBIX U U(PPOBBIX TPHOOPOB,



3aMMCBIBATH TIOKA3aHUs IPUOOPOB C YUETOM 33JaHHOM a0COTIOTHON MOTPEIIHOCTH
U3MEPECHUH;

e TPOBOAUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIIMYMHBI OT JPYrOH ¢
UCIIOJIb30BAHUEM IPSIMBIX U3MEPEHHH (3aBUCHMOCTH ITyTH PAaBHOMEPHO
JBUKYIIETOCS Tejla OT BPEMEHU JIBUKEHUS TeJla, CUJIbl TPEHUS CKOJIbXKEHUS OT
BEca Tella, KauyecTBa 00pabOTKHU MOBEPXHOCTEN TE U HE3aBUCUMOCTH CHUJIbI TPEHHUS
OT IJIOLIAJAHN COMPUKOCHOBEHHUS T€JI, CUJIbI YIIPYIOCTH OT YAJMHEHUS NPY>KUHBI,
BBITAJIIKMBAIOLIEH CUJIBI OT 00beMa NOTPYKEHHOM YacTH TeJla U OT IUIOTHOCTH
AKUJKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTU TeJNa, OT TJIyOUHBI, Ha KOTOPYIO
MOTPYKEHO TEJIO, YCIOBHIA TUIABAHHUS TEJ, YCIIOBHI PaBHOBECHS pblYara 1 OJOKOB),
y4acTBOBATh B [JITAHUPOBAHUM y4e€OHOTO MCCIIEI0BaHuUsl, COOMPATh YCTAaHOBKY U
BBINIOJIHATH U3MEPEHMUS], CIeNysI PEASIOKEHHOMY IIJ1aHy, GUKCHPOBATh PE3yJabTaThl
MOJIy4E€HHOH 3aBUCUMOCTH (PU3MUECKUX BEIMYUH B BUJE MPEATI0KEHHBIX TaOIHI U
rpaduKoB, J1eNaTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEOBaHMS;

e TPOBOJMTH KOCBEHHBIC H3MEPCHUS (PU3MYESCKUX BEINYMH (IUIOTHOCTH BEIIECTBA
XKUJKOCTU U TBEPJIOTO TeJa, CUJIa TPEHUS CKOJIbKEHHUSI, TaBJICHUE BO3yXa,
BBITAJIKMBAIOIIAs CUJIa, IEHCTBYIONIAsl HAa IOTPYKEHHOE B KHUAKOCTh TEJO,

K03 (DUIMEHT MOJIC3HOTO JCUCTBHS IPOCTHIX MEXaHU3MOB), CICIYS
MPeII0KEHHOW UHCTPYKILMU: IIPH BBITIOJIHEHUU U3MEPEHUN coOuparh
SKCIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYMCIISATH 3HAU€HNE HCKOMOW BEJTUYMHBI,

e coOmoaTh MpaBuiia TEXHUKHU 0€30MacHOCTH IpU paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

e yKa3blBaTh IPUHLUIIBI AEHCTBHUS NPHUOOPOB U TEXHUUECKUX YCTPOMCTB: BECHI,
TEPMOMETP, JMHAMOMETP, COOOLIAIOIINECS COCY b, OapOMETp, pblyuar, NOIBUKHbIH
U HETIOABMHBIN OJI0K, HAKJIIOHHAS MJIOCKOCTB;

e XapaKTepU30BaTh MPUHIIMIIEI JEUCTBUSA U3YUEHHBIX PUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPO#i Ha UX OnucaHus (B TOM YKCIIE. TOAMIUITHUKH, YCTPOHCTBO
BOJOINIPOBOJIA, TUAPABIMYECKHAN IIPECC, MAHOMETP, BBICOTOMED, MOPIIHEBOU HACOC,
apeoMeTp), UCHOJIb3Ysl 3HAHUSI O CBOMCTBAX (PU3NUECKUX SIBICHUI U HEOOXOAUMBIC
(bu3nyeckre 3aKOHbl U 3aKOHOMEPHOCTH;

e IIPUBOJUTH IPUMEPHI (HAXOAUTH HHOOPMALHIO O IIPUMEPax) MPAKTUUECKOTO
UCIOJIb30BaHUA (PU3NYECKUX 3HAHUHN B MIOBCEHEBHOM KU3HU U1 0OecreyeHus
0€3011aCHOCTH IIpU OOpALEHUHU ¢ TPUOOpaMH U TEXHUYECKHUMHM YCTPONUCTBaMH,
COXpaHEHHUs 3/I0POBbsI U COOJIIOIEHHUS HOPM 3KOJIOTMUYECKOIO IIOBEICHNUS B
OKPY>KaIOLLEH Cpele;

e OCYIIECTBJIATH OTOOP MCTOUHUKOB MH(OPMAIMK B UHTEPHETE B COOTBETCTBHUHM C
3alaHHBIM ITIOMCKOBBIM 3alIpOCOM, HAa OCHOBE UMEIOIUXCS 3HAHUM U ITyTeM
CpaBHEHMsI pa3IMYHbIX HCTOYHHUKOB BBIJIENIATh MH()OPMAIIUIO, KOTOpas SIBISETCS
IIPOTUBOPEUUBON MM MOXKET OBITh HEZJOCTOBEPHOIA;

e HCIIOJIb30BaTh IIPH BBINOJIHEHUH Y4EOHBIX 33/1aHUI HAyYHO-HOMYJISPHYIO
IuTeparypy (pusnueckoro cojepxaHus, ClpaBOYHbIE MaTEPUAIb, pECYPCHI CETH
WHuTepHer, Bi1ageTh prUeMaMi KOHCIIEKTUPOBAHUS TEKCTa, MPeoOpazoBaHMs
nH(pOpMaIUK U3 OJJHON 3HAKOBOI CHCTEMBI B IPYT'yIo;

e coO3JaBaTh COOCTBEHHbIE KpaTKHe MMChbMEHHBIE U YCTHBIE COOOIIEHHUS Ha OCHOBE 2—
3 UCTOYHUKOB UHPOPMALUU (PU3UUECKOTO COJIEPHKAHUS, B TOM YHCIIE MYyOIUYHO
JieNaTh KpaTKUe COOOIIEHUs O pe3yabTaTax MPOEKTOB UM y4eOHBIX
HCCIIEIOBAHUH, IPH 3TOM T'PaMOTHO HUCIIOJIb30BATh N3Y4YE€HHBIN MOHATUNHHBIN
anmapar Kypca (pU3MKH, COIPOBOXK/IATh BHICTYINICHUE NPE3CHTALIUEH;

e TIpH BHINIOJHEHUH YYE€OHBIX IPOEKTOB U MCCIEIOBAaHUN pacIpeesiTh 00s13aHHOCTH
B IPYINIIE€ B COOTBETCTBUM C OCTABIEHHBIMU 33Ja4aMH, CIEIUTh 3 BBIIIOJHEHUEM



IUTaHa JEMCTBUM, aIEKBATHO OLICHUBATHL COOCTBEHHBINM BKJIAJ B JIEATEILHOCTD
CPYIIIbI, BBICTPAaUBAaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBAsI MHCHUE

OKPYKAOIIHX.
8- kJiacc

K kon1my o0y4enus B 8-M kJiacce mpeIMETHBIE PE3yJIbTaThl Ha 0230BOM YPOBHE JIOJKHBI
oTpakaTh c(POPMUPOBAHHOCTH Y OOYUAIOMIMXCS YMEHHIA:

e HCIIOJIB30BATH MOHATHA. Macca M pa3Mepbl MOJIEKYJI, TEIJIOBOE IBIKEHUE aTOMOB U
MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIMYECKUE U aMOP(HBIE TeNa,
HACBIIIICHHBIM ¥ HEHACBHIIIIEHHBIN MMap, BIAXXHOCTh BO3/AyXa, TEMIEpaTypa,
BHYTPEHHSISI SHEPTHsI, TETUIOBOM JIBUTATEIb, SJIEMEHTAPHBIN AIEKTPUIECCKUH 3aps/,
ANEKTPUYECKOE T0JIe, TPOBOTHUKH U TUIJICKTPUKHU, MMOCTOSTHHBIN 2JIEKTPUICCKUN
TOK, MarHUTHOE TIOJIE;

e pa3nuuarth sBiIcHHS (TEIJIOBOE pacIMpEHHE U CKaTHe, TEIUIonepeaya, TeIioBoe
paBHOBECHE, CMaulBaHUE, KalWJUTSIPHBIE SIBJICHUS, UCTIApEHUE, KOHACHCAIIHS,
IUTaBJICHHE, KpUCTAITH3aIus (OTBEpACBaHKe), KUTIEHUE, TEeIIonepeiaia
(TerTopPOBOIHOCTH, KOHBEKITHS, H3yUEHHUE), JIIEKTPHU3AIIHS TEJI, B3AUMOICHCTBIE
3aps/IOB, JIEHCTBUS DJIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aUMOICHCTBUE
MAarHuTOB, ACHUCTBHE MAarHUTHOTO TIOJIS HA MTPOBOIHUK C TOKOM, JIEKTPOMAarHUTHAS
MHAYKITHS) [0 OMTHCAHUIO MX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OTIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBJIICHUE,

e pacno3HaBaTh MPOSBIECHUE U3YYCHHBIX (PU3NUECKUX SBJICHUIN B OKpPYXKaAIOLIEM
MHpE, B TOM uucie pu3ndeckue sSBJIeHUs B IPUPOJIE: TOBEPXHOCTHOE HATKEHUE U
KalUUISIPHBIE SIBJIEHUS B IPUPOJIE, KPUCTAIUIBI B IpUpo/ie, u3inyueHue CoHia,
3aMep3aHue BOJI0EMOB, MOPCKUE OpHu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHETa,
ANIEKTPUYECKHE SIBICHUS B aTMOCHEPE, AIEKTPUUECTBO KHUBBIX OPTaHU3MOB,
MarHuTHOE 1oJjie 3eMid, apend MmoyrocoB, poib MArHUTHOTO TOJIS 1S JKU3HU Ha
3emJie, MOJSIPHOE CUSIHKE, ITPU STOM MEPEBOIUThH MPAKTUYECKYIO 33/1a4y B
y4eOHYI0, BBIICIATh CYIICCTBEHHbBIC CBOUCTBA (MPU3HAKK) PU3NICCKUX SBJICHHIA;

e OIHCHIBATh U3yYCHHBIC CBOICTBA TeNl U (PU3UUECKUE SIBICHUS, UCTIOIb3YS
bu3ryYecKre BETUYMHbI (TeMIlepaTypa, BHYTPEHHsISI SHEPTHsl, KOJIMYECTBO TEILIOTHI,
ylieiabHas TeIIOEMKOCThb BEIECTBA, YAeIbHas TeIIOTa IJIaBJICHHUs], YIeIbHas
TEIUIOTa MapooOpa3oBaHus, yaelIbHas TEIJIOTa CTOPAHUS TOIUIMBA, KOA(PDUITUEHT
MOJIE3HOTO JAEMCTBHS TEIJIOBOM MAIIMHBI, OTHOCUTENbHAS BIAXKHOCTh BO3/YXa,
ANEKTPUYECKHI 3apsil, CUJIa TOKA, SJIEKTPHUUECKOE HAMPSHKEHUE, COPOTUBIICHUE
MIPOBOJIHHKA, YAETHbHOE COIIPOTUBIICHHUE BEIIECTBA, pab0Ta U MOUTHOCTh
AIIEKTPUUECKOTO TOKA), TIPH OTIMCAHUH TPABUIBHO TPAKTOBATh (PU3UUECKHUIA CMBICIT
WCIOJIb3YEMbIX BEIHYMH, 0003HAUEHUS U €IUHULIBI (PU3NIECKUX BEIHYHH,
HaXOJUTh (OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (PU3NUYECKYIO BETUUUHY C APYTUMU
BETUYMHAMHU, CTPOUTH TPAPHUKU U3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUMH,;

e XapaKTepU30BaTh CBOMCTBA Tell, GU3NUYECKUE SBICHUS U MPOLIECCHI, UCTIONb3YS
OCHOBHBI€ MOJIOKEHUS MOJIEKYJISIPHO-KMHETHYECKOM TEOPUU CTPOEHHUS BEILIECTBA,
MIPUHIIMIT CYTIEPITO3UIIMH TT0JIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHSI
3apsna, 3akoH OMa a1 ydacTka 1enu, 3akoH Jxoymns—JIeHua, 3akoH coxpaHeHus
SHEPTUH, MPU 3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U 3aIMHCHIBAThH €TO
MAaTeMaTHYE€CKOE BBIPAXKEHUE,

e OOBACHATH PU3NYECKHUE MPOIIECCHI M CBOMCTBA Tell, B TOM YHCIIE U B KOHTEKCTE
CUTYALIMH PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHISABISATh NPUUHMHHO-



CJICZICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHHE M3 1—2 TIOTHYECKUX [IaroB ¢ OMOPOH Ha
1-2 u3y4eHHBIX CBOHCTBA (PU3MUECKUX SBICHUHN, (PU3MUECKIX 3aKOHOB MIIH
3aKOHOMEPHOCTEH;

e pemaTh pacueTHbHIC 33/1a41 B 2—3 NEHCTBUS, HCIIOJB3YsI 3aKOHBI U (DOPMYIIBI,
CBSI3bIBAIOIINE (PH3UYECKUE BEIIMYMHBI. HA OCHOBE aHAJIH3a YCIOBHS 3a/1a41
3aIMCBIBATh KPATKOE YCIOBHE, BBISABIISATH HEJJOCTATOK JAHHBIX JUIS PEIICHUS
3aJauu, BBIOMPATh 3aKOHBI U (POPMYJIBI, HEOOXOIUMBIE ISl €€ PEeLICHHUS,
MIPOBOJIUTH PAaCUeThl M CPABHUBATH MOJTYUYEHHOE 3HAUCHUE (PU3UUECKON BETHIUHBI
C U3BECTHBIMH JaHHBIMU,

e pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOYKHO PEUINTH IPU TTOMOUTH (PU3HUECKIX
METO/IOB, MCIIOJIb3YsI OMTMCAHNE MCCIIeIOBAHMUS, BBIICISATH IPOBEPSEMOE
MPEIOJI0KEeHNE, OIICHUBAThH MPABMIIBHOCTD NOPS/IKA IPOBEICHUS HCCIEIOBAHNUS,
JIeTIaTh BBIBOJIBI;

e TIPOBOJUTH OIBITHI 110 HAOTIOACHUIO (U3NIECKUX SIBICHUHN HIH (PU3HUECKIX
CBOWCTB Tell (KamJUISPHBIC SBJICHHS, 3aBUCUMOCTD JIABJICHUS BO3yXa OT €r0
o0BbeMa, TeMITepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS M HATPEBAHUS MTPH
M3JIyYeHHH OT IBETa M3JIydaroleil (MOorIomarliei) moBepXHOCTH, CKOPOCTh
WCTIApEHHSI BOJBI OT TEMIIEPATYPhI JKUIKOCTH H IO €€ TIOBEPXHOCTH,
AIIEKTPHU3AIHNS TN U B3aUMOJCHCTBUE DICKTPUICCKUX 3apsI0B, B3aUMOICHCTBIE
MOCTOSTHHBIX MarHUTOB, BU3yaJIN3allisl MarHUTHBIX TIOJIEH MOCTOSITHHBIX MarHUTOB,
JEWCTBUSI MAarHUTHOTO TIOJISI HA MIPOBOJIHUK C TOKOM, CBOWCTBA DJICKTPOMArHHTA,
CBOWCTBA DJICKTPOIBUTATEIIS TIOCTOSTHHOTO TOKa): (hOPMYIUPOBATH MPOBEPSIEMbIE
MPEAIIOJIOKEHHUS, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO 000PYIOBAHUS,
OTIMCHIBATh XOJI OMBITa U POPMYIUPOBATH BHIBOIBI;

e BBINOJIHATH NPSMBIC H3MEPEHHS TEMIIEPATYpPhl, OTHOCUTEIBHON BIAYKHOCTH
BO3/1yXa, CHJIBI TOKA, HAPSDKEHHS C UCIOJIb30BaHUEM aHAJIOTOBBIX TPHOOPOB U
JAaTYNKOB (PU3NYECKUX BEJIIMYNH, CPABHUBATH PE3yIbTaThl H3MEPECHUH C YIETOM
3aIaHHOM a0COJIFOTHOM MOTPEITHOCTH,

e IIPOBOIMTH MCCIICOBAHNE 3aBHCUMOCTHU OJJHOH (PU3MUECKON BEITMYMHBI OT APYTOil €
UCIIOJIb30BAaHUEM IIPSIMBIX U3MEPEHHI (3aBUCHMOCTh COTPOTHUBIICHHSI IIPOBOIHUKA
OT €ro JUTMHBI, TUIOMIA/M MOMIEPEYHOr0 CEYCHUS U YACTHHOTO CONPOTHBIICHUS
BEIIIECTBA IPOBOIHUKA, CHJIBI TOKA, WAYLIETO Yepe3 MPOBOJHUK, OT HAIPSDKEHHS Ha
MIPOBOJHUKE, HCCIIEOBAHUE MOCIECAOBATEIBHOTO U MAPAIIETBHOTO COSANHEHN]
MPOBOJIHUKOB): IJIAHUPOBATh HCCIIEIOBAHKE, COOUPATh YCTAHOBKY H BBIIIOJHSATD
U3MEpEeHHs, CIeIys PEUI0KEHHOMY IUIaHy, PUKCHPOBATh PE3YJIbTAThI
MOJTy9YE€HHOH 3aBUCUMOCTH B BHJIE TAOIUI] ¥ TpadUKOB, JeTaTh BHIBOIBI 110
pe3ysibTaTaM HCCIICI0BaHNUS,

e IIPOBOJHUTH KOCBEHHbIC M3MEPEHHs (PU3NUCCKHUX BeNUUUH (yIeabHas TEIII0EMKOCTh
BEIIIECTBA, COMPOTUBIICHUE IIPOBOIHHIKA, PA0OTa M MOLTHOCTD AJIEKTPHYECKOTO
TOKa): INIAHUPOBATh U3MEPEHHsI, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY,
cliefys MPeAIoKeHHON HHCTPYKIMH, U BBIYUCIIATh 3HAYEHNUE BEJIMUHUHBI;

e cOOIOATh MpaBUIIa TEXHUKN 0€3011aCHOCTH IpU paboTe ¢ 1abopaTopHbIM
o0opynoBaHUEM;

e XapaKTepU30BaTh MPUHIIMIIEI JEHCTBUSA U3YUEHHBIX MPUOOPOB M TEXHUUECKUX
YCTPOMCTB C OMOPO# Ha UX OMKCcaHus (B TOM YHCIIE. CHCTEMAa OTOILUICHHUS TIOMOB,
TUTPOMETP, NMapoBasi TypOMHA, aMIIEPMETP, BOJIBTMETP, CUETUUK HIICKTPUUECKOM
SHEPIUH, JIEKTPOOCBETUTEIbHbIE TPUOOPHI, HArPEBATENBHBIE AIEKTPOIPUOOPHI
(mpuMepBI), AIEKTPUIECKHE TPEAOXPAHUTENH, DIICKTPOMArHHT, IEKTPOABUTATENh
MOCTOSIHHOTO TOKA), MCTIOJIB3Ysl 3HAHHSI O CBOWCTBAX (PM3MUECKHX SIBICHUN U
Heo0X0iMMble (PU3NYECKHE 3aKOHOMEPHOCTH,;



e pacrno3HaBaTh MPOCThIE TEXHUUECKUE YCTPOUCTBA U U3MEPUTENIbHBIE TPUOOPHI 110
CXeMaM U CXEMaTHYHBIM PUCYHKaM (3KUKOCTHBIA TEPMOMETP, TEPMOC,
MICUXPOMETP, TUTPOMETP, JBUTATENIb BHYTPEHHETO CrOPaHHUsl, 3JIEKTPOCKOII,
peocTar), COCTaBIIATh CXEMbI 3JICKTPHUCCKUX IETICH ¢ TOCIeI0BATEIbHBIM U
napajuiesIbHBIM COEMHEHNEM IEMEHTOB, pa3nyasl ycJI0BHbIE 0003HAYEHMUS
JJIEMEHTOB NIEKTPUUECKUX LEIIEH;

e TPHUBOJIUTH MPUMEPHI (HAXOAUTh HH(DOPMAIUIO O TIPUMEPaX) MPAKTHUIESCKOTO
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 OCYIIECTBIATH MOUCK HHPOpMAIMK GU3NIECKOTO COJCPKAHMS B MHTEPHETE, HA
OCHOBE UMEIOIMXCS 3HAHUM U ITyTEM CPaBHEHUS JIOTIOJHUTEIbHBIX HCTOYHUKOB
BBIJIEJISITH HH(GOPMAITUIO, KOTOPAs SIBJSETCS TPOTUBOPEUNBOM HIIM MOXKET OBITh
HEJI0CTOBEPHOI;

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 KPAaTKHUE YCTHBIE COOOIIeHUsI, 0000IIas
MH(POPMAIIUIO U3 HECKOJIBKUX NCTOYHUKOB (PH3UIECKOTO COJCPIKAaHUS, B TOM YHCIIC
MyOJMYHO TIPENICTABIIATH PE3YJIbTAThl MPOEKTHOM WIJIM MCCIIEIOBATEHCKOM
JIEATEIIbHOCTH, TIPH ATOM T'PAMOTHO MCHOJIb30BaTh U3YYEHHBIN MOHSITUHHBIN
anmapat Kypca GU3MKH, COIPOBOXK/IaTh BHICTYIJICHUE TIPE3CHTALIEH;

e TIpU BBHINIOJHEHUH YUYEOHBIX MPOEKTOB U UCCIIEIOBAaHUI (U3NYECKUX TPOLIECCOB
pacnpenensaTs 00s13aHHOCTH B TPYIIIE B COOTBETCTBUU C MOCTaBICHHBIMU
3a/layaMy, CJIEANTH 3a BBIIIOJIHEHUEM IUIaHA JEHCTBUNA U KOPPEKTUPOBATH €TO0,
a/IeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ B JEATEIbHOCTh TPYIIIbI, BHICTPAUBATh
KOMMYHHUKaTUBHOE B3aUMO/ICHCTBUE, IPOSBIISASI TOTOBHOCTh pPa3peluaTh
KOH(JIMKTHI.

9-i1 KJ1ace

K koniy oGy4yenusi B 9-M KJj1acce nmpeIMeTHbIE Pe3yIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTH y 0OYHYaIOIIUXCSI YMEHUH!

e HCITOJIB30BATh MOHATHA. CHCTEMAa OTCUYETA, MaTepUaabHas TOYKa, TPACKTOPHS,
OTHOCHTEJIBHOCTh MEXaHMUYECKOTO JBWKEHHS, Aedopmartust (yrpyras,
IUIACTUYECKAs), TPEHHE, [IEHTPOCTPEMUTEIILHOE YCKOPEHUE, HEBECOMOCTD U
Meperpy3kH, MEeHTP TSHKECTH, a0COJIFOTHO TBEPAOE TEIO, LIEHTP TSHKECTH TBEPOTO
TeNa, paBHOBECHE, MEXaHWYEeCKHe KOJIeOaHHsI ¥ BOJIHBI, 3BYK, HHPPa3BYK H
yIBTPa3BYK, YJEKTPOMATrHUTHBIE BOJIHBI, IITKaTa 3J€KTPOMAarHUTHBIX BOJIH, CBET,
OMU30PYKOCTH U 1aJIbHO30PKOCTb, CIIEKTPBI UCITYCKAHUS U TIOTJIONICHHUS, anbda-,
0era- ¥ TaMMa-u3Ty4eHHsI, U30TOTIBI, SiACpHAs YHEPTETHKA;

e pasnuuaTh sBJICHUS (PABHOMEPHOE M HEPABHOMEPHOE MPSIMOJIHUHEHHOE IBIKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE IBUKEHUE, CBOOOTHOE MAaJIeHHE Te,
PaBHOMEPHOE JABMKEHHUE MO OKPY>KHOCTH, B3aUMOJICHCTBHE TEJl, PEAKTUBHOE
JIBMDKEHUE, KOJIeOaTeIbHOE IBUKCHUE (3aTyXaroIIUe U BBIHYKICHHbBIE KOJICOaHus),
PE30HAHC, BOJHOBOE JIBHXKEHHE, OTPAKEHHE 3BYKA, MIPSMOIUHEITHOE
pacnpocTpaHeHHe, OTPAKEHUE U MPEIOMIIEHUE CBETA, MTOJIHOE BHYTPEHHEE



OTpaXCHHE CBETA, Pa3lIoKEHHE OEJIOTO CBETa B CIIEKTP U CIIOKEHHUE CIIEKTPATBHBIX
I[BETOB, JIUCIICPCHSI CBETA, ECTCCTBCHHAS PAJIMOAKTUBHOCTH, BOSHUKHOBEHHUE
JIMHEHYATOro CIIEKTPA U3JIyUCHHS) 10 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB U HA
OCHOBE OTIBITOB, IEMOHCTPHUPYIOIIUX TaHHOE (PU3NIECKOE SBIICHUE,

e pacro3HaBaTh MPOSBICHUE H3YICHHBIX (DU3UYECKHUX SBJICHUI B OKPYXKAIOIIEM MHUPE
(B ToM umciie pU3MUECKHE SIBICHHS B IPUPOIC: TPUIMBBI U OTIIUBBI, IBHKCHHE
ianeT COJTHEYHOUW CHCTEMBI, PEAKTUBHOE BUKCHHUE KUBBIX OPTaHU3MOB,
BOCITPHUSITHE 3BYKOB KUBOTHBIMH, 3€MJICTPSICCHHE, CCHCMHYECKNE BOJIHBI, ITyHAMH,
9X0, I[BETA TEJ, ONTHYECKUE SBIICHUS B IPUPOJIE, OMOIOTHICCKOE CHCTBHEC
BHJIUMOTO, YIIbTPAPHOJIETOBOTO U PEHTICHOBCKOTO U3ITyYCHHH, €CTECTBEHHBIH
pPaJIMOaKTUBHBIN ()OH, KOCMUYECKHE JTyIH, PAJHOAKTUBHOE U3TYICHUE TTPUPOTHBIX
MHUHEPAJIOB, ICHCTBHE PaIHOAKTUBHBIX M3yICHNUI Ha OPraHU3M YelIOBeKa), Ipu
3TOM IEPEBOIUTH MPAKTHUYECKYIO 33129y B YIeOHYIO0, BBIICIATH CYIIECTBEHHBIC
cBolicTBa (MpHU3HAKK) (PUBNIECKUX SIBICHHIA;

e OIKCHIBATH U3yYCHHBIC CBOMCTBA TEN M (PH3UICCKHEC SIBICHUS, UCTIOIB3YS
(bu3nvecKkre BEMUYHHBI (CPEIHSS ¥ MTHOBEHHAsI CKOPOCTH Teja MPH
HEPaBHOMEPHOM JIBMKCHHH, YCKOPEHHE, IEPEMEIICHUE, TTYTh, YTII0Bask CKOPOCTh,
CWJIa TPSHHSI, CHJIa YIIPYTOCTH, CHJIa TSHKECTH, YCKOpEeHHEe CBOOOTHOTO Ta/ICHN,
BEC TeJa, UMITYJIbC TeJla, UMITYJIbC CHJIBI, MeXaHWdecKas padoTa W MOIITHOCTB,
MOTCHIIMATBLHAS SHEPTHSI TeJIa, TOHATOTO HaJl TOBEPXHOCTHIO 3EMIIH,
MOTCHIIMATBHAS SHEPTHSI CKATOW MIPYKUHBI, KHHETHYECKAsT YHEPT s, TIOJTHAS
MEXaHWYEeCKas SHEPTHs, IIEPUOJT U 9acTOTa KOJIeOaHUH, ITMHA BOJTHBI, TPOMKOCTh
3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTes b MPEIOMIICHHUS CPE/IbI), IPU
OTIMCAaHWH MTPABUIILHO TPAKTOBATH (PM3UYECKUH CMBICI HCIIOJIb3YEMbIX BEJINYHH,
0003HaYCHHS ¥ €TUHUIIBI (PU3UIECKUX BETMYHUH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOIINE IAHHYIO (U3NYECKYIO BEJIMYMHY C APYTUMH BETUYUHAMHE, CTPOHUTH
rpadMKu N3yYeHHBIX 3aBUCHMOCTEH (PU3MYECKUX BEITUYHH,;

e XapaKTEpU30BaTh CBOMCTBA TeJ, GPU3NICCKUE SBICHUS M MTPOIECCHI, UCTIOJb3Ys
3aKOH COXpPAHEHUs YHEPTUH, 3aKOH BCEMHPHOTO TSATOTECHUS, IIPHHIIUTT
CYNEPIO3UIMH CUJI, IPUHIIUIT OTHOCHTENIbHOCTH ["anuies, 3akoHbl HproToHa,
3aKOH COXpPaHCHUS UMITYJIbCA, 3aKOHBI OTPAKCHUS M MPEIIOMIICHUS CBETA, 3aKOHBI
COXpaHEHHS 3apsI0BOTO U MACCOBOTO YHCEIT TIPH SICPHBIX PEAKIUAX, IPH ITOM
JIaBaTh CIOBECHYIO (POPMYIIMPOBKY 3aKOHA M 3aITUCHIBATh €r0 MAaTEMaTHYECKOE
BEIpa)KCHHUE,

e OOBSACHATH (PU3HUECKHUE MPOIIECCHI M CBOMCTBA TEJI, B TOM YHCJIC U B KOHTEKCTE
CUTYallui IPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BISIBISATH PUYNHHO-
CJIC/ICTBEHHBIC CBSI3U, CTPOUTh O0OBCHEHHE U3 2—3 JIOTHYECKUX IIaroB ¢ OMOPOH Ha
2—-3 U3y4eHHBIX CBOMCTBA (DU3MUECKUX SBJICHUN, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEI;

e peliath pacyeTHbIC 3a/1a4u (OMHMPAOIIUECs Ha CUCTEMY U3 2—3 YpaBHEHUH),
WCIOJIb3YS 3aKOHBI U (POPMYIIBI, CBSI3BIBAIONINE (PU3NUYECKIE BEINYNHBI: HA OCHOBE
aHaJlM3a YCIIOBUS 3a/1a4M 3alHChIBATh KPAaTKOE YCIOBHUE, BBISBISATH HEJAOCTAIOIIHE
WM U30BITOYHBIC JaHHbBIE, BBIOUPATh 3aKOHBI U (DOPMYIIBI, HEOOXOAUMBIE ISt
pelIeHus, TPOBOJAUTh PACUeThl U OIICHUBATH PEATUCTHYHOCTH MOTYYEHHOTO
3HaueHUs (PU3MUYECKON BEINYNHBI,

e pacrmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOYKHO PEUIUTh MPU MOMOIIU (HPUHUECKUX
METO/IOB, HCTIOb3Yys OMMCAHUE UCCIIEIOBAHUS, BBIIEISTH MPOBEPIEMOE
MIPEIOJI0KEHNE, OIICHUBATh MPABIIILHOCTH MOPSAKA IPOBEICHUS UCCIICOBAHMS,
JIeNaTh BBIBOJIbI, MHTEPIPETUPOBATH PE3Y/IbTAaThl HAOMIOICHUN U OTBITOB;



e TIPOBOJAUTH OIBITHI 110 HAOMIOACHUIO (PU3NYECKUX SIBICHUN U (PU3HUECKIX
CBOWCTB Tell (M3y4eHUe BTOPOTO 3akoHA HbIOTOHA, 3aKOHA COXPAaHEHHUST DHEPTHH,
3aBHCHUMOCTH IIeproJia KojaeOaHuii MPY>KWHHOTO MasiTHUKA OT Macchl rpys3a
KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTB OT aMILUIUTY (bl MaJIbIX KOJICOaHUH,
MPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETA, pa3jiokeHHe OeIoro CBeTa B CIIEKTD,
M3y4YeHHE CBOMCTB N300paKeHMs B IFIOCKOM 3€pKajie M CBOMCTB M300pakeHUs
npeaMeTa B cOOMparoiieil JInH3e, HaOII0ICHUE CIUIONIHBIX U TMHEHYaThIX
CIIEKTPOB M3JIy4CHHUS): CAMOCTOSITEIILHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa 00OpyIOBaHUs, OMUCHIBATH X0/ OIIBITA U €T0 Pe3yJIbTaThl, (OPMYyIHPOBATH
BBIBO/IBI;

e TPOBOAUTH MPU HEOOXOJMMOCTH CEPUIO IPSIMBIX H3MEPEHHIA, OTIPEIIEIIsIsl CpEIHEe
3HAYCHHE U3MepseMoil BennvnHbl ((POKYCHOE pacCTOsHUE COOMPAIOIICH JINH3bI),
000CHOBBIBAThH BEIOOP CIT0C00a U3MepeHus (M3MEPUTEIILHOTO TPUOopa);

e TPOBOJWTH MCCIEIOBAHUE 3aBUCUMOCTEN (PU3NIECKUX BEITMYNH C HCIIOJH30BAHNEM
NPSIMBIX U3MEPEHHH (3aBUCUMOCTD IYTH OT BPEMEHU MPH PABHOYCKOPESHHOM
JBYKEHUH 0€3 HaualbHOM CKOPOCTH, TIEpHOia KOIeOaHuH MaTeMaTHIECKOTO
MasiTHUKA OT JUTMHBI HUTH, 3aBUCUMOCTH yTJIa OTPaKEHUS CBETa OT yIila MaJeHUus U
yIJIa IPEIOMIICHHUS OT yIJia MaJIeHus ). TUIAHUPOBaTh UCCIICIOBAHUE,
CaMOCTOSITEIIEHO COOMPATh YCTAHOBKY, (DUKCUPOBATH PE3yIbTATHI ITOTyYCHHON
3aBHCUMOCTH (PM3UYECKUX BEJIMUUH B BHJIE TAOJUIl U TPAPHUKOB, JETaTh BEIBOIBI
0 pe3yNbTaTaM HCCIIE0BaHNUS,

e MPOBOJMUTH KOCBEHHBIC H3MEPCHUS (PU3MUYECKUX BEINYUH (CPEIHSS CKOPOCTh U
YCKOpEHHE Tella IPU PaBHOYCKOPEHHOM JIBUYKEHUH, YCKOpEHUE CBOOOHOTO
MaJeHUs], )KECTKOCTh MPYKUHBI, KOAPDUIIUEHT TPEHHUS CKOJIBbKEHHSI, MEXaHUUeCcKast
paboTa ¥ MOUTHOCTh, YaCTOTa U Nepro/ KojaeOaHuil MaTeMaTu4ecKoro u
MPYXKUHHOTO MasATHUKOB, ONITUYECKAs CHJIa COOMPAIOIIEH JTUH3bI, PaIUOAKTUBHBIN
(bOH): MITAHUPOBATH U3MEPEHHSI, COOUPATH IKCIIEPUMEHTAIBHYIO YCTAHOBKY U
BBITIOJIHATH U3MEPEHHUS], CAeaysl MPEASI0KEHHON NHCTPYKIIUY, BHIYUCIISATh 3HAUCHHE
BEJIMYMHBI Y aHAJIU3UPOBATH MOJyYEeHHBIE PE3YIbTaThl C YIETOM 3a/IaHHOM
MOTPEIIHOCTH U3MEPEHUH;

e coOMI0/IaTh MpaBUiIa TEXHUKHU 0€30MaCHOCTH IIpU paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

e pa3nuyaTh OCHOBHBIC MPU3HAKU U3YYCHHBIX (PU3NUECKUX MOJEIIEH: MaTepuanbHast
TOYKa, a0COJIOTHO TBEPAOE TEJO, TOUCYHBI UCTOYHHUK CBETA, Jy4, TOHKas JHH34,
IJIaHeTapHas MOJIENIb aTOMa, HYKJIOHHAs! MO/JIENIb aTOMHOTO SJIpa;

e XapaKTepU30BATh MPUHIIUIBI ACHCTBHUSA U3YUCHHBIX TPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOi Ha UX ONKCcaHus (B TOM YHCIIC: CITUIOMETP, TaTIYMKH
MIOJIOKEHHUSI, PACCTOSTHUS 1 YCKOPEHUS, PaKeTa, 9X0JI0T, OYKH, IEPUCKOTI,
(doToamnmapar, ONTUYECKUE CBETOBO/IbI, CIIEKTPOCKO, I03UMETP, Kamepa
BusibcoHa), HCIOMB3ys 3HAHUSA O CBOMCTBAX (DM3UUCCKUX SIBJICHUN U HEOOXOAUMBIE
¢u3nyeckrue 3aKOHOMEPHOCTH;

e HCIIOJIb30BaTh CXEMBI U CXEMAaTUYHbIE PUCYHKH U3YUEHHBIX TEXHUUECKUX
YCTPOMCTB, U3MEPUTENBbHBIX IPUOOPOB M TEXHOJOTHUECKUX MPOLECCOB MPU
peleHnH yueOHO-TIPaKTHUECKUX 3aa4, ONTHUYECKUE CXEMBbI JIIsl IOCTPOEHUS
1300pakeHuil B IIIOCKOM 3epKajie U coouparomieil TnuHse;

e TIPUBOJUTH MPHUMEPHI (HAXOAUTh HHYOPMAIIHIO O TIPUMEPax) MPAKTUUECKOTO
UCMOJIb30BaHUs (PU3NYECKUX 3HAHUN B IIOBCEHEBHOM KU3HU Il OOeCTIeYeHUs
6€301MacHOCTH ITpH 00paleHUH ¢ TPHUOOpaMH U TEXHUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUS 3/I0POBbsI U COOJIIOJICHHUS HOPM 3KOJIOTMYECKOTO TIOBEJICHNUS B
OKpYKarollen cpene;



OCYIIECTBIISATH OUCK MHPOPMALUHN (PHU3HUECKOTO COJICpKAHUS B UHTEPHETE,

CaMOCTOSITEIBHO (OPMYITHPYS TTOMCKOBBIHN 3allpoC, HAXOAUTH ITyTH OTPEICIICHUS
JOCTOBEPHOCTH MOJTYICHHON WH(GOPMAIIMU HA OCHOBE UMECIOIIUXCS 3HAHUM U
JIOTIOJTHUTEIbHBIX UCTOYHUKOB,;

HCI0JIb30BATh IIPH BHINIOJHEHUH YU€OHBIX 3aJJaHUI HAYy4YHO-TIOMYJISIPHYIO

TUTEepaTypy (PU3MIECKOTO COJICpIKaHUs, CIIPABOYHBIC MaTEPHUAIIBI, PECYPCHI CETH
WNutepuer, BnaaeTh npueMamMu KOHCIIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHus

nH(pOpMAIUY U3 OJJHON 3HAKOBOI CHCTEMEI B IPYT'YIO;
co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE

nHGOpPMAIUY U3 HECKOJIBKUX UCTOYHUKOB (PH3UUECKOTO COJIEPIKAHMS, ITyOTUIHO
MIPEACTABIIATH PE3YJABTAThI IPOEKTHOM WIIM UCCIIEA0BATEIBCKON NEATEIbHOCTH, IIPH
9TOM I'PaMOTHO MCHOJIb30BaTh U3yUYEHHBIN MOHATUINHBIN anmnapar u3y4aeMoro
paszaena GpU3MKK U CONPOBOKIATH BBICTYIICHUE IIPE3EHTALUEN C yUeTOM
0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB.

Temarnueckoe IIAHNPOBAHME

«r
/-M KJIace
No HaunmenoBanu | KosimuecTBo 4acos
11/- € pa3aesioB u DuekTpoHHble (uppoBbIe)
TeM Beer | Koutposbubl | IIpakTHYECKH | gGpasoBaTebHbIe pecypebl
" | nporpammbr |0 e paboThI e paboThI

Pa3nen 1.®du3nka u ee poJib B NO3HAHUH OKPYKAIOIIEro MU

pa

bu6mnorexa ®I'NC «MOS

dusnka —

1.1 | mayka o 5 mkoja» — lesson.academy-

' content.myschool.edu.ru/03/0

npupoje 7
DUBHICCKIE dusuka, 7 xiacc, DIrAOY

1.2 2 1 JITIO «Axanemus
BEJINYNHBI

Munnpocsemenus Poccum»

EctecTBeHHO-

1.3 | Hay4HBIN MeTOXT 2 1 <..>
MO3HAHUA

Hroro no pazgeny 6

Pa3nen 2.IlepBonayasibHbIe CBeJIEHNS 0 CTPOEHHHU BelllecTBa

2.1 | Crpoenne 1 <.>
BeIlleCTBa
2.2 | JIBmwxeHue u 2 1 <..>




B3aUMO/IEHCTBU
€ 4acTuI|
BEIIlECTBA

ArperarHblie
2.3 | cocTosHUsA 2
BeIllECTBA

Hroro no pazgeny )

Paznen 3./IBu:keHue U B3aUMo/ieiicTBHE TeJl

31 MexaHndeckoe 3
IBIDKEHUE
WNuepuus,

3.2 | Macca, 4 1
IUIOTHOCTD

33 Cuia. Bunnr 14 1 2
CHII

Hroro mo pazmeny 21

Pasnen 4./1aBjieHue TBePABIX TeJI, ;KHAKOCTEl U ra3on

JlaBaeHwue.
ITepenaua
JaBJICHUS
4.1 | TBREpABIMHU 3
TeJIaMH,
JKUIKOCTSIMH U
razamu

JaBnenue
KUJKOCTH

4.2

AtMmocdepHoe
JIaBIICHHE

4.3

JencTBue
JKHJKOCTH U
4.4 |ra3a Ha 7 1 3
MOTPYKEHHOE B
HHUX TEJO

Hroro no pazneny 21

Pazgen 5.PaGora 1 MOIIHOCTB. DHeprus

51 PaGora u 3 1
MOII[HOCTD

59 IIpoctsie 5 1
MEXAHU3MBI

5.3 | Mexanuueckas 4 1 1




JHEprus
Wroro mno pazueny 12
[ToBTOpEHue 3
<..>
OBIIEE
KOJIMYECTBO
YACOB I10 68 3 12
[TPOTPAMME
8-11 KJ1acce
KosmmuecTBo yacos JJIEKTPOHHBIE
Ne [ HammenoBanmue (undpoBsIe)
n/ | pasienos M TeM | Beer | Konrpoabnst | [IpakTudeck 06pazoBaTebHbIE
| POrpamMMmbl 0 e paboThl ue padoThl pecypebl
Pa3pen 1.TenioBule iBJIeHHUSA
CIpoetie 1 bubnmuorexka PIT'UC «Mos
11 CBfﬁcha 7 mkoja» — lesson.academy-
' content.myschool.edu.ru/03/
BEIIECTBA 08
TeIUIOBbLe dusuka, 8 xitacc, PI'AOY
1.2 HDOLECCLI 21 1 5 HITO «Axanemus
pot Munnpocsenienusi Poccuny»
Utoro no pazueny 28

Pa3znen 2.0ekTpuyeckre 1 MATHUTHBIE SIBJIEHUSI

2.1

DIEKTpUYECKUE
3apsbl.
3apsKeHHbIE TeTa
U uX
B3aMMOJICIICTBUE

2.2

[TocrostHHbII
JNEKTPUYECKUN
TOK

20 1

2.3

MarunurtHasie
SIBIICHUS

1,5

2.4

ONEeKTpOMarHuTH




asd UHAYKIOUA

Wroro mno pazueny 37
<...>
[ToBTOpEHue 3
OBIIEE
KOJIMYECTBO
YACOB I10 68 3 14,5
[TPOTPAMME
0-i1 kJ1acce
KosmmuecTBo 4acos JJIEKTPOHHBIE

Ne [ HammenoBanmue (undpoBsIe)
n/ | pasienos M TeM | Beer | Kontpoatbubi | [IpakTudeck 06pazoBaTebHbIE
I | IporpamMmpel 0 e padoThl ne padoThbI pecypebl
Pa3gen 1.MexanuuecKue siBJeHHSA

MexaHndeckoe bubnmuorexka PIT'UC «Mos
1 1 | ABHKEHHE H 10 1 mkoja» — lesson.academy-

"~ | crtoco6bI ero content.myschool.edu.ru/03/

OITHCAHUS 09

BaanMoneHCTRIE dusuka, 9 ximacc, PI'AOY
1.2 e A 20 1 3 HITO «Axanemus

Munnpocsenienusi Poccuny»

13 3aKOHBI 10 3 < >

COXpaHEHUs
Utoro no pazueny 40
Paznen 2.Mexann4yeckue KoJ1e0aHUA U BOJTHBI
21 Mexannueckue v 3 < >

KoJe0anus
29 Mexannueckue 8 1 3 < >

BOJIHBI. 3BYK
Hroro no pazneny 15

Pa3nen 3.D/ieKTpOMarHuTHoe

MOJI€ U 3JIEKTPOMArHuTHbIC¢ BOJIHBI

ONEeKTpOMarHuTH
o€ 1oJie U

3.1

6

2

<...>




3JEKTPOMArHUTH
bI€ BOJIHBI

Wroro mno pazueny 6

Pa3nen 4.CBeToBbIe ABJICHUSA

3aKoHbI
4.1 | pactipoctpanenusi | 6
cBera

JIuH3EI 1
4.2 | orrtnueckue 6
puoOOpbHI

Paznoxenue
4.3 | 6emoro csera B 3
CIIEKTP

Hroro mo pazgeny 15

Pa3znen 5. KBanToBbI€ ABJICHUA

Hcnyckanue n
5.1 | morjonieHue 4
CBETa aTOMOM

59 Crpoenue 6
aTOMHOTO siIpa

53 Snepubie 7 1
peaknuu

Hroro mo pazgeny 17

Pa3nen 6.I1oBTOpUTEILHO-0000 1AM MOTYTb

[ToBTOpEHME M
00001IeHne
6.1 | conepxxanus 9
Kypca puszmuku 3a
7-9-1i knacc

Utoro no pazneny 9

OBILIEE

KOJIMYECTBO

YACOB I1O L 3

I[TPOTPAMME




