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IlosicHUTEIBLHAA 3AITUCKA

Pabouast mporpamMmma 1o (u3MKe Ha YpOBEHb OCHOBHOTO OOIIET0 OOpa30BaHUsS IS
obyuaroruxcst 7-9-x kmaccoB MKOVY «Kukepunckas COILl» pazpaboTaHa B COOTBETCTBUH C

TpeOOBaAHUSMU:

. ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpa3zoBanuu B
Poccuiickoit denepanmny;

. npukaza Munnpocsemenus ot 31.05.2021 Ne 287 «O06 yTBepKIeHUH
(denepaabHOrO TOCYAApCTBEHHOTO 00pa30oBATENbHOTO CTAaHAAPTa OCHOBHOTO
o011ero 0Opa3oBaHuUs»;

. npukaza Munnpocsemenus ot 18.05.2023 Ne 370 «O06 yTBepKIeHUH
GbenepanbHOI 00pazoBaTeIbHOM MPOrpaMMbl OCHOBHOI'O 00IIEro 00pa3oBaHUsA»;

. npukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yTBepxaeHun
[Topsinka opraHu3alMy M OCYLIECTBIIEHUS OOpa30BaTENIbHON [€ATEIbHOCTH IIO
OCHOBHBIM 00111€00pa30BaTeNbHbIM IPOrpaMMaM — 00pa3oBaTeIbHbIM IPOrpaMMamM
HayaJIbHOI0 00IIEr0, OCHOBHOI'O OOILEro U CpeHero o0Iero 00pa3oBaHusm;

. KOHIICTILIMY MPETOAaBaHus y4eOHOro npeamera « Du3uKay;

. CII 2.4.3648-20 «CaHuTapHO-3MUAEMHOJIOTHYECKHE TPeOOBaHUS K
OpraHu3alUsiM BOCHHMTAaHUS MU OOYy4YeHMs, OTAbIXa U O3J0POBICHMS JAETed H
MOJIOJIKI», YTBEPXKAECHHBIX MOCTAHOBJICHHEM IJIABHOTO CAaHMTApPHOTO Bpaya OT
28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «I'urnennyeckue HOPMATUBBI U TPEOOBAHUS K
o0ecreyeHnIo 6e30MacHOCTH U (M) O€3BpeHOCTH /171 YelloBeka (DakTOpOB cpeibl
OOUTaHUSA», YTBEPKJIEHHBIX ITOCTAHOBJIEHHEM TIJIABHOTO CAHUTApHOTO Bpaya OT
28.01.2021 Ne 2;

. benepanbHOl pabouell mMporpaMMbl 1O y4eOHOMY HpeIMETy

«Duzukay.

PaGouas nporpamma opueHTHUpOBaHa Ha I1eJIeBbIe IPUOPUTETHI, CHOPMYIHPOBAHHbIE B
(benepanpHON pabouelt mporpaMMe BOCIUTaHUS U B pabodeil mporpamme Bociutanuss MKOY

«Kuxepunckas COL».

[TporpamMma 1o (u3MKe Ha YpOBHE OCHOBHOTO 00IIero o0Opa3oBaHHsl COCTaBJICHa Ha

OCHOBE TIOJIO)KEHHH M TpeOOBaHWU K pe3yJbTaTaM OCBOSHHS Ha 0a30BOM YPOBHE OCHOBHOMU



oOpasoBarenbHON Tporpammebl, mpenactaBieHHBIX B ®I'OC 00O, a Takke ¢ y4eToM
benepanbHOl paboueil mporpammbl BocnuTanus U Kouuenuuu mnpenopaBaHusi y4eOHOTO

npeaMera «Pusukay.

Copepxanuie mporpaMMsbl Mo (u3uke HarpaBiIeHO Ha (GOPMUPOBAHHUE €CTECTBEHHO-
HAyYHOW IPaMOTHOCTH O0YYAIONINXCS U OPTaHU3alNI0 U3YICHUS (DU3UKHU HA JCSTEIIbHOCTHON
OocHOBe. B mporpamme mo (u3HWKe YYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOro MpeaMera B
peanuzanuu TpedoBanniit PI'OC OO0 K mIaHUPYEMBIM JIMYHOCTHBIM M METaNPEAMETHBIM
pe3ynbrataM OoOydeHHs, a TaKKe MEXKIPEAMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4YEOHBIX

MIPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIEro 0Opa30oBaHusI.

HporpaMMa 10 (1)I/I3I/IKC YCTaHAaBJIMBACT pACIIPEACIICHUC yqe6Horo MaTrcpHraia 1o roaamMm
O6y‘IeHI/I$I (HO KJIaCCB.M), npeajiaract MpUMCPHYIO IMOCICAOBATCIIBHOCTL HU3YYCHUA TCM,
OCHOBAHHYIO Ha JIOTUKC pa3dBUTUA NOPEAMCTHOIO COACPKAHHMA MW Y4UYCTC BO3PACTHBIX

0coOeHHOCTEH 00yUJaroIIIXCsl.

[IporpamMma mo ¢u3uke pa3zpaboTaHa ¢ ENbIO OKa3aHUS METOJUYECKONW MOMOIIH

YUHUTEI0 B CO3aHUU pabodeil mporpaMMbl 10 Y4eOHOMY TIPEAMETY.

dusnka SBIAETCS CUCTEMOOOPA3YIOIIMM JJIsl €CTECTBEHHO-HAay4YHBIX Y4EOHBIX
MIPEIMETOB, TOCKOJIbKY (DM3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLECCOB U SBICHMIA,
M3y4aeMbIX XMUMHEW, Onosioruel, actpoHoMuel u ¢puznyeckoil reorpadueil, BHOCUT BKJIaI B
€CTECTBEHHO-HAyUHYI0O KAPTHHY MHpPA, IPEAOCTAaBISET Haubosiee sCHble 00Opa3lbl
MPUMEHEHHsI HAYYHOTO METO/1a MTO3HAHUS, TO €CTh CII0c00a MOTY4YEeHUs JOCTOBEPHBIX 3HAHUN

0 MHpe.

OnHa 13 r1aBHBIX 3aa4 (pu3nyeckoro oopa3zoBaHus B CTPYKType 0011ero o0pa3oBaHus
COCTOUT B (DOPMUPOBAHMM ECTECTBEHHO-HAyYHOW TI'PaMOTHOCTH M HHTEpeca K Hayke Yy

00yJarouxcs.

I/I3y‘-ICHI/IC (I)I/I3I/IKI/I Ha 0a30BOM YPOBHEC IIpeamnojgaract OBJIAACHUC CIICAYIOUIUMHA

KOMIICTCHTHOCTAMU, XaPAKTCPU3YIOIIUMHU €CTCCTBCHHO-HAYUYHYIO TPAMOTHOCTD:

. HAay4YHO 00BIACHITH SIBJICHUS

. OICHUBATh U IIOHUMATh 0COOEHHOCTH HAY4YHOTI'O UCCIICAOBAHUA,



. HHTCPHOPETUPOBATH JaHHBIC u HCII0JIb30BaTh HAaYy4YHBIC

J0Kas3aTejIbCTBa AJI IMOJTYYCHHUS BBIBOJOB.

Henu uzydyenust GU3MKU HA YPOBHE OCHOBHOT'O OOIIETO0 0Opa30BaHUs ONpeAeTCHbI B

KOHHCHHI/II/I IMperogaBaHus y‘lC6HOFO nmpeameTa «Pusnka» B O6paSOBaTCJ'II)HI>IX

opranm3anusax Poccuiickoit @exepanuu, peaau3yrOIIMX OCHOBHBIE 001Ie00pa3oBaTelbHBIC

IIpOrpaMMBl, yTBEpKIeHHOH pemenneM Kosuternn Munucrepcrsa npocsenieHus Poccuiickoin

®denepanun (mpotokodt ot 3 gexadpst 2019 roga Ne [1K4BH).

Henn usyvyenus ¢pusnku:

. npuoOpeTeHne UHTepeca U CTPEeMIICHHs O0yJaroluXcs K HAy4YHOMY
U3YYECHUIO TIPUPOABI, pPAa3BUTHE HX HMHTEJUIEKTYAIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEMN;

. Pa3sBUTHC HpCIICTaBJICHI/Iﬁ 0O HAay4YHOM MCTOAC TIIO3HAHUA U
(dbopMUpOBaHKE UCCIIEOBATENHLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBJICHUSM;

. (hopMHpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3yueHus
OCHOB CTPOEHHSI MaTepuH U (hyHIAaMEHTAIBHBIX 3aKOHOB (DU3UKU;

J (dbopMHUpOBaHKE MTPEICTABICHUNA O PO (PU3HUKH JJISl PA3BUTHUS IPYTUX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHI;

. pa3BUTHE TPEACTABICHUH O BO3MOXKHBIX cdepax Oymymiei
MpoEeCCHOHAIBHON ~ ACSITENBHOCTH, CBA3AHHOM ¢ (PHU3WMKOW, TOATOTOBKA K

JanbHeleMy oOy4eHHUI0 B 3TOM HaIlpaBJICHUU.

JlocTiKeHHe 3TUX Lieded MporpaMMel Mo (U3MKE Ha YpOBHE OCHOBHOTO OOIIEro

o0pa3oBaHus 00€CIIEYNBACTCS PEIICHUEM CIIEIYIOIINUX 3a1ay:

. npuoOpeTeHne 3HaHMH O JAMCKPETHOM CTPOCHMM BEIIECTBA, O
MEXAHUUYECKUX, TEIIOBBIX, IEKTPUUECKNX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

. MpUOOpeTeHne YMEHUN ONHCHIBaTh M OOBSCHATH (PU3UUECKHE
SBJIEHUS C HCTIOJIH30BAHUEM IOJIyY€HHBIX 3HAHUM;

. OCBOEHME METOJOB PpELIEHUS MPOCTEHIIMX pPACUETHBIX 3aJad C
UCTOJb30BaHUEM  (PU3MUYECKUX  MoOjJelel,  TBOPUECKUX M MPAKTHKO-

OpPHUCHTHUPOBAHHBIX 3a71a4,



. pa3BUTHE yMEHHWH HAONIOAATh MPUPOAHBIC SBICHUS W BBIIOJHATH
OIBITBHI, J1IA0OpAaTOpHBIE pPA0OTHl W  AKCIIEPUMEHTAIBHBIC HCCICAOBaHUSA C
UCIIOJIb30BAHUEM U3MEPHUTEIILHBIX TPUOOPOB;

. OCBOCHHME TMPHEMOB pabdOThl ¢ HHPOpMaLUeH (U3NIECKOTO
COAEepKaHMA, BKIIOYas MH(MOPMALUIO O COBPEMEHHBIX JOCTHIKCHHSIX (HU3HKH,
aHAJIM3 U KPUTHYECKOE OLIEHNBAaHUE HHPOPMAIINY;

. 3HAKOMCTBO €O cdepamu TpodeCCHOHATBHONU  JIeATEIHHOCTH,
CBSI3aHHBIMU C (PM3HMKOH, ¥ COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha

JOCTHXKEHUSIX (PU3HUECKON HAYKU.

Ha n3yuenue pusuku (0a30BbIi ypOBEHB) HA YPOBHE OCHOBHOTO O0IIIEro 00pa30BaHUS
otBoauTcs 238 yacoB: B 7-M Kiacce — 68 yacoB (2 yaca B HeJel), B 8-M Kiacce — 68 4acoB

(2 gaca B Hegen), B 9-M kiacce — 102 yaca (3 yaca B HEJEIO).

[Ipemiaraemsrii B mporpamme 1o (Gpu3uKe nepedeHb J1adopaToOpHbIX pabOT M OMBITOB
HOCUT PEKOMEHJIaTeNIbHbI XapakTep, yYUTedb JelaeT BbIOOp MpoBeAeHUs 1a00paTOPHBIX
pabOT M ONBITOB C YYETOM MHIMBUAYaAJIbHBIX OCOOEHHOCTEH OO0ydaromuxcs, CHHCKa
JKCIEPUMEHTAIBHBIX 3a/aHUM, IpPEaJaracMblX B pPaMKaxX OCHOBHOI'O TIOCYJAapCTBEHHOIO

9K3aMeHa 1Mo (PH3HKe.

Jlng  peanu3anii  TPOTPaMMbl  UCIIONB3YIOTCA ~ YYEOHUKH, JOMYIICHHBIE K
HUCITOJIB30BAaHUIO npu peainsanuun HUMCHOIIIUX TOCYAapCTBCHHYTO AKKpCAUTALUTIO
00pa3oBaTeNbHBIX MPOrPaMM HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CPeIHEro 00Iero
o0pa3oBaHMs OpraHU3alUsAMH, OCYHIECTBISIOMIUMU O00Pa30BATENbHYIO JESTEIBHOCTD,

npukazoM Munnpocsemenus ot 21.09.2022 Ne 858:

. ®dusuka: 7-i kinacc: 0a30BbIil ypoBeHb: yueOHUK, 7 kiacc/ [leppiikun
.M., UBanoB A.I., Axunoneproe o6mectBo «M3narenbctBo "[IpocBenienue»;

. dusnka: 8-if kiacc: 6a30BbIi YpoBeHb: yueOHUK, 8 kiacc/ IlephIkuH
U. M., UBanos A. U., Aknmoneproe odmectBo «M3narensctBo "[Ipocsemnienue"»;

. ®dusuka: 9-i kiacc: 0a30BbIi ypoBeHb: yueOHUK, 9 kinacc/ [leppiikun
U. M., I'yrauk E. M., UBanoB A. U., IletpoBa M. A., AkunoHepHOE OOIIECTBO
«M3narenscTBO "[IpocBemienue»;

° <..>



DNeKTpOHHBIE 00pa30BaTENbHBIC PECYPCHI, NOMYIIEHHBIE K HCIOIB30BAaHUIO TIPH
peann3aiy UMEIOUIMX TOCYJapCTBEHHYIO AaKKPEAWTAIMI0 O00pa3oBaTEIbHBIX IMPOrpaMM
HAYaJIbHOTO OOIIEr0, OCHOBHOTO OOINEro, CpeaHero oOmero oOpa3oBaHUS IPHKA30M

Munnpocsenienust ot 04.10.2023 Ne 738:

. ®uzuka, 7 wiace, DI'AOY HIIO «Axkanemuss MuHnNpocBeuieHus
Poccuny;

. ®usuka, 8 knace, PI'AOY AIIO «Akagemuss MuHNpocBeieHUs
Poccuny;

. ®uzuka, 9 xknacc, ®I'AOY IO «Axagemuss MuHnpocBeleHus
Poccuny;

. <..>

Coaep:xkanue yueOHOTo nmpeamera

7-H KJ1ace

Pa3nen 1. ®u3uka u ee POJIb B IIO3HAHUH OKPYKAKOIIEro Mupa.

®duzuka — HAayKa O ITIpHUpOAC. SIBneHus IIPpUPOLI. ®duznyeckue SBICHUS:

MCXaHUYCCKHE, TCIIJIOBBIC, DJICKTPUUCCKHUEC, MAIHUTHBIC, CBETOBLIC, 3BYKOBBIC.

dusznyuecknue BEIMYHHBI. I/ISMCpCHI/Ie (I)I/ISI/I‘IGCKI/IX BeanunH. Duznueckue HpI/I60pLI.

HOFpCH.IHOCTb I/I3MepeHI/II>'I. MC)KJIYHapOI[HaH CuCTeéMa CAMHMUII.

Kak ¢u3uka u apyrue ectecTBEHHbIE HAYKU N3Y4atoT Ipupoy. EcTecTBeHHO-HayuHBIH
METOJ IMO3HaHMA: HaOII0/IeHHe, TMOCTAHOBKA HAyYHOTO BONPOCA, BBIIBMKEHHE TMIIOTE3,
HKCHEPUMEHT IO MPOBEpPKE TIHIOTe3, OOBbsICHEHHE HabmogaeMoro sieiaeHus. OnucaHue

(U3NYECKUX SIBJICHUN C TOMOIIBIO MOJIEIIEH.

JdemMoHcTpanuu.

1. MexaHquCKne, TCIUIOBBIC, JJICKTPUYCCKHUEC, MArHUTHBIC, CBCTOBLIC
SBJICHUS.

2. @dusznueckue TpuOOpPHl W TMpoUeAypa IMPsAMBIX  H3MEpPEHHi

AQHAJIOTOBBIM U LU(POBBIM TPUOOPOM.



JlabGopaTopHblie padoThI U ONBITHI.

1. OrnpezienieHre LEHbI AJICHUS Kbl U3MEPUTEIHLHOTO Mproopa.

2. N3MepeHne paccTosTHUM.

3. N3mepenue o6beMa KUAKOCTU U TBEPAOTrO Tea.

4. Omnpenenenre pa3smMepoB MaJIbIX TEIl.

5. N3mepenne Temmneparypsl Mpy MOMOIIH KHIKOCTHOT'O TEPMOMETPA U

JaT4YrKa TeMIEPaTyphl.
6. [IpoBenenue wuccineaoBaHUsA IO TMPOBEPKE THUIOTE3bl: JAbHOCTD
MoJieTa MIAPHUKA, MYIIEHHOTO TOPU30HTAIBHO, TEM OOJBINE, YeM OOJbIIEe BHICOTA

mycka.

Pa3znea 2. [lepBoHayaibHbIe CBEJeHUS 0 CTPOCHHUHU BellleCTBA.

CTpOGHI/Ie BCIICCTBA: aTOMbl M MOIJICKYJIbI, UX Pa3MCpPhbI. OHI)ITLI, JOKa3bIBarO1inue

JAUCKPETHOC CTPOCHUC BCIICCTBA.

JIBmxenue vactuil BemecTBa. CBsi3b CKOPOCTH JIBUXKEHUS YACTHI[ C TEMIIEpaTypoil.
BbpoyHoBckoe nBuxkenue, auddysus. BaumoneiicTBue 4YacTHIl BEHIECTBA: MPUTSHKCHHUE U

OTTAJIKNBAaHHC.

AFpeFaTHBIG COCTOsIHUA BCIICCTBA: CTPOCHUC Ta30B, )KI/II[KOCTGI\/'I U TBCPABIX
(KpI/ICTaJ'IJ'II/ILICCKI/IX) Tea. B3auMocBs3b MCKOY CBOMCTBaMM BEIIESCTB B Pa3HBIX arperaTHbIX
COCTOSHUAX U UX aTOMHO-MOJICKYJIAPHBIM CTPOCHUCM. OcobeHHOCTH arperaTHbIX COCTOSIHUU

BO/JBI.

JdemoncTpanuu.

1. Habntoienne OpoyHOBCKOTO JIBUKEHUSI.
2. Ha6mronenue quddysun.
3. HaGmtonenue sABneHW, OOBACHAIOMIUXCS TMPUTSDKEHUEM WU

OTTAJIKMBAHHUECM 4YaCTHI BEOICCTBA.

JlaGopaTopHble paGoThI U ONBITHI.



1. OneHka auaMeTpa aroMa METOJIOM pAIOB (C HCIOJIb30BAaHHEM

dboTorpaduii).

2. OnbITHI 10 HAOTIOICHHUIO TETIOBOTO PACIIMPECHHSI Ta30B.

3. OnbITBl 10 OOHApPYXKEHHIO JCUCTBUS CHJI  MOJEKYJISPHOTO
NPUTSKCHUS.

Paznen 3. /IBukeHnne u B3auMoieiicTBe TeJl.

Mexanndeckoe JBUXKCHUC. PaBHOMepHOC U HCPaBHOMCPHOC JIBHIKCHHC. CKOpOCTI).

Cpenusiss CKOpOCTh IPU HEPABHOMEPHOM JIBHXKEHHH. Pacder myTH U BpeMeHH JABUKCHUSI.

SIBnenue HHCPpLUU. 3aKoH HHCPLUMU. B3aHMOﬂeﬁCTBHe TCJ KaK IIpUYrHa U3MCHCHUA
CKOPOCTH IBHXXCHHUA TCII. Macca kak MCpa MHCPTHOCTH TCJIA. IInoTHOCTH BeliecTBa. CBs13b

INIOTHOCTHU C KOJIMYECTBOM MOJICKYJI B CAMHUIIC o0Bema BCIICCTBA.

Cuna kak xapakTepucTHKa B3aumogeicTBus Ten. Cuna ympyroctd M 3akoH ['yka.
W3mepenue cuibl ¢ MOMOIIBIO TUHAMOMETpa. SIBJIeHHE TATOTEHMs U cwila TshkecTu. Cuna
TSDKECTU Ha Jpyrux maHerax. Bec tena. HeBecomocts. CrokeHue cuil, HalIpaBICHHBIX IO
oJiHO npsimoii. PaBHopelicTByomIast cuil. Cuna TpeHus. TpeHre CKOoIbKEeHUs M TPEHUE MTOKOSI.

TpeHue B ipupoie ¥ TEXHUKE.

JdemoHcTpanmu.

HabmtoneHne MexaHMYecKoro ABMKEHUS Tela.

W3mepenne CKOpOCTH MPSIMOJIMHEHHOTO JIBHKCHHUSI.
Habntoienue siBjeHUs] UHEPLIMH.

HaGnroneHue u3MeHeHus! CKOPOCTH ITPH B3aUMOJICHCTBUH Tell.

CpaBHeHI/Ie Macc Mo B3aUMOJACHCTBUIO TEII.

I A T o

CrnoxxeHue Cuil, HallpaBJICHHBIX MO OJTHOM MPSIMOM.

JlaGopaTopHble padoThI U ONBITHI.

1. OmnpeneneHre CKOPOCTH PABHOMEPHOIO JIBWKEHUS (LIapuka B
YKUJKOCTH, MOJIEITH AJIEKTPHUIECKOTO aBTOMOOUIIS U T. 1I.).
2. OmnpeneneHue cpeIHE CKOPOCTH CKOJBXKEHHUS OpycKa MM HIapuKa

10 HAKJIOHHOM MJIOCKOCTH.



3. OmnpeneneHue IOTHOCTH TBEPAOIO Tea.

4. OnbITHI, JEMOHCTPHPYIOLIHE 3aBUCUMOCTh pacTsKeHUs
(medopmanum) NpyXKUHbI OT MPHIOKEHHOHN CHITBI.

S. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI TPEHUS CKOJIbKEHUS

OT BE€Ca TCJia U XapaKTepa COIMPUKaCaromunuxcs HOBCpXHOCTeﬁ.

Pasnen 4. /laBjieHue TBepAbIX TeJl, AKUAKOCTEH U ra3o0B.

JHaBnenue. CrocoObl yMEHBIICHUS W YBEIMYCHHUS JaBicHUs. JlaBieHuwe rasa.
3aBUCHMOCTh JaBJICHHS Ta3a OT oObema, Temmeparypbl. llepemada naBieHUs TBEPABIMHU
TeJIaMH, XKUJKOCTIMU U razamu. 3akoH Ilackams. IIHneBMaTnyeckue MalInHbIL. 3aBUCHMOCTD
JABJICHUS JKUJIKOCTH OT IIyOuHbl. ['mapocraTudeckuii mapagokc. CooOmaronmecs: cocyabl.

FI/II[paBJ'II/ILIGCKI/Ie MCXAaHU3MBI.

Atmocdepa 3emin u atMochepHoe naBieHue. [IpHuuHbl CyIIecTBOBaHUS BO3IYIIHOM
obonouku 3emiu. OnbiT Toppuuennu. M3mepenne arMocepHOro 1aBieHUs. 3aBUCUMOCTh
aTMoc(epHOrO JaBJIICHHS OT BBICOTHI HaJx ypoBHeM Mops. IlpubGopsl s u3MepeHus

aTMOC(EpHOTO TaBJICHHUS.

HeﬁCTBHe KHUIKOCTH M Ta3a Ha IIOrpyXEHHOC B HHUX TEJO. BrrTankuparonas

(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxonnaBanue.

JdemoncTpanuu.

3aBUCUMOCTbD JABJIEHUS T'a3a OT TEMIIEPATYPh.
[Tepenaya naBiieHUS KUJIKOCTHIO U Ta30M.
Coobmatomuecs: CoCypl.

I'mppaBnuueckuit mpecc.

o B~ WD

[IposiBnenue nelicTBus aTMOc(hepHOTo JTaBICHHUS.

6. 3aBUCUMOCTD BBITAIKUBAIOLIEH CUIIBI OT 00beMa NOTPpYyKEHHON YacTh
TeJla U TUIOTHOCTH JKUJIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOLLEH CUJIbI BECY BHITECHEHHOU KUIKOCTH.

8. VYcnoBue 1maBaHWsA TeN: IUIABAHME WJIM TOTPYXKEHHE Tel B

3aBHCHUMOCTH OT COOTHOIIICHHS IIJIOTHOCTEH Tena 1 KHUOKOCTH.

JlaGopaTopHble pa0oThI U ONBITHI.



1. UccnenoBanne 3aBUCHMMOCTM Beca Tejla B BolIe OT o0bema
MOTPY>KEHHOU B JKUJKOCTh YacTH Tea.

2. OrmpezenieHue BBITAJIKUBAIOLIEH CHIIBIL, JCHCTBYIOLIEH Ha TeEIO,
MOTPY>KEHHOE B KUJKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOILIECH CHIIbI, IEHCTBYIONIEH HA
TEJIO B )KUJIKOCTH, OT MaccChl TeJa.

4, OMBITHI, IEMOHCTPUPYIOIINE 3aBHCHUMOCTb BBITAIKUBAIOIICH CHIIBI,
JEHCTBYIOIIEH Ha TENO B JKUIKOCTH, OT 00bEeMa MOTPYKEHHOW B KUAKOCTh YaCTH
TeNa U OT INIOTHOCTH YKUJIKOCTH.

5. KonctpynpoBanue apeomerpa HIM KOHCTPYHPOBAHUE JIOAKH H

OIpeziesIeHUE €€ rpy30M0IbEMHOCTH.

Paznen S. Pabora 1 MOIIIHOCTB. JHEPIrUsl.

Mexanuueckast pabotra. MoOLIHOCTb.

IIpocTble MexaHU3MBI: pblYar, OJOK, HAKJIOHHAs IUIOCKOCThb. IlpaBuio paBHOBecHs
priuara. [IpumeHenune nmpaBuiia paBHOBECHSI phluara K 0JI0OKY. «30JI0TO€ IPaBUIIO» MEXAHUKH.

KIIJ] mpocTthix MexaHu3MoB. IIpocTbie MeXaHNU3MBI B OBITY U TEXHHUKE.

Mexann4geckas SHEpPTU:. Kunernueckas u IMOTCHIUAJIbHAA SHEPIUs. HpeBpaLueHI/Ie

OJIHOTO BH/Ia MEXaHUUYECKOI 3HEPTUu B APYroil. 3aKOH COXpaHEHUs JHEPIHU B MEXaHHKE.

JdemoncTpanuu.

1. [IpuMepsl MPOCTBIX MEXAHU3MOB.

JlaGopaTopHbie padoThI U ONBITHI.

1. Omnpenenenue pabOThl CHIIBI TPEHUS MPU PAaBHOMEPHOM JBH)KEHUHU

TCJ1a 110 FOpHBOHTaHBHOf/'I IMOBCPXHOCTH.

2. HccnenoBanue ycioBuil paBHOBECHUS pblyara.
3. N3mepenne KII/] HakIOHHOM MIIOCKOCTH.
4. N3yuenne 3aKoHa COXpaHEHUS MEXaHUYECKON SHEPIUH.

8- KJ1ace



Pa3nen 6. TensioBbIe IBJICHUA.

OCHOBHBIC MOJIOKCHUS MOHGKYHHpHO-KHHeTHHGCKOfI TCOpHUU CTPOCHHUA BCHICCTBA.
Macca n pa3sMEPBl aTOMOB U MOJICKYIIL. OHBITBI, IMOATBECPKAAIOIIUE OCHOBHBIC ITOJOXKCHUA

MOJIEKYJISIPHO-KUHETHUECKON TEOPHH.

Mogenu  TBEpIOro, JKHUAKOTO U ra3o00pa3HOr0  COCTOSHHUI  BEIIECTBA.
Kpucrannuueckue u amopdusie tena. O0bsICHEHHE CBOMCTB ra30B, ®KUAKOCTEH U TBEPIBIX Tell
Ha OCHOBE IOJIOXEHHUH MOJEKYIIpHO-KMHETUYeCKOW Teopuu. CMaunBaHUE U KaWJUISPHbIE

siBiieHHs. TerioBoe pacImpCHUC U CKATUC.

TeMnepaTypa. CBs13b TEMIICPATYypPbl CO CKOPOCTHBIO TCIJIOBOTO ABMKCHHUSA YaCTHLI.
BHYTpeHHSISI OHCPI'U:. CriocoObl M3MEHEHHUS BHYTpeHHCﬁ OHCPIrun: TCIUIOIICpCaaua H

COBCPUICHUC pa6OTI)I. BI/IIIBI TCIUIoNCpCaavyun: TCIjIONpPOBOJHOCTL, KOHBCKI A, U3JTYYCHHC.

KonnuecTBo TemnoTel. YienbHasi TEIUIOEMKOCTh BeleCTBa. Termioo0MeH U TEIIOBOe
paBHOBecHe. YpaBHEHHE TerioBoro Oananca. [InaBieHue u oTBepAeBaHNE KPUCTAITHYECKUX
BEIIECTB. YAeNbHas Teruiora IutaBienus. [lapooOpa3zoBanue u konueHcauus. Vcmapenue.
Kumnienne. YaenpHast Temora mapooOpa3oBaHHsA. 3aBHCHMOCTh TEMIIEPATypbl KUTICHHS OT

aTMOC(EepHOTO AaBICHHUS.

Brnaxnocts Bo3ayXa.

9HepFI/I$I TOILJIMBA. Y AelIbHAs TEIJI0Ta CropaHusl.

[Tpunnuns! padotsl TeroBeix asurareneit KIIJI temnmoBoro neuratens. TeruioBble

JIBUTATENH U 3alIUTa OKPYKAIOIIEH Cpeibl.

3aKkoH COXPAHCHUA U IPEBpALICHUA SHEPIrKu B TCIUIOBBIX MPOLICCCaX.

JdemMoHcTpanuu.
1. Hab6mronenne 6poyHOBCKOTO JBHYKEHUS.
2. Ha6monenue nuddysumn.
3. HaGmoienue sSBiIeHU CMaYMBaHMSI U KAMJUTSIPHBIX SBJICHHM.
4, HaGmronenne TenioBoro pacuimpeHus Te.



S. W3meHeHue naBiieHus ra3a NMpu U3MEHEHHMH 0O0beMa M HarpeBaHUU

NI OXJIAXKACHHUH.

6. [TpaBwiia u3MepeHus TeMIIepaTypshl.

1. Bunael rerionepenayu.

8. OxJtax/iIeHre Py COBEPIICHUU PaOOTHI.

9. HarpeBanue nipu coBepiieHHH pabOThl BHEIITHUMU CHUJIAMHU.

10.  CpaBHeHHE TEIIOEMKOCTEH PAa3INYHbIX BEILECTB.
11. HaGmroneHue KUTICHHS.
12.  HaOmioneHune MoCTOSHCTBA TEMIEPATyPhI IIPH IIIaBICHUH.

13. Moguenu TEerIoOBBIX ABUraTeNIEi.

JlaGopaTopHblie padOThI M ONBITHI.

1. OneiTel 1O  OOHapyXEHUIO JIEHCTBUS CHJI  MOJIEKYJISIPHOIO
HIPUTSKEHUS.

2. OnbITHl 1O BBIPAIMBAHUIO KPUCTAJUIOB IIOBAPEHHOM COMM WM
caxapa.

3. OnpIThl 10 HAOIIOAEHUIO TEIUIOBOTO PACIIUPEHUS Fa30B, KUAKOCTEN

U TBEPJIBIX TEJI.

4. Onpenenenue 1aBiaeHNs BO3AyXa B OasIOHE MINPHIIA.

5. OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTD JaBJIEHUS BO3AYyXa OT €ro
o0beMa M HarpeBaHUs WK OXJIAXKICHUS.

6. [IpoBepka rumoressl JWHEHHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA
AKHUJIKOCTH B TEPMOMETPUUECKOHN TpyOKe OT TeMIepaTyphl.

7. HaGntonenue m3MeHeHUs: BHYTPEHHEH SHEpPIUU Tella B pe3ysbTare
TEeIUIonepeiaun U paboThl BHEITHUX CHJI.

8. Wccnenosanue sBiieHus TEII000MEHA MPU CMEIIMBAHUN XOJIOJHON U
ropsiue BOJBI.

9. OmnpeneneHne KOIWMYECTBA TEIJIOTHI, IOJIYYEHHOTO BOJIOM mpu
TEIIO0OMEHE C HarpeThIM METATMYECKUM LIUIHHIPOM.

10. Onpenenenne yaeabHON TETNIOEMKOCTH BEIIECTBA.

11.  HccnenoBanme mporiecca UCTIapeHUSI.

12. Ompenenenue OTHOCUTEIbHOMN BIaKHOCTH BO3AYyXa.

13. OHpe,Z[CJ'ICHI/IC YI[CJIBHOI\/'I TCIJIOTHI IIJIABJICHUS JIbJA.



Pa3znen 7. JiiekTpryeckre 1 MAarHUTHbIE SIBJICHUS.

Dnektpusanus Teil. J[Ba pojia 35ieKTpuuecKux 3apsaoB. B3anmoaeiicTBre 3apsyKEeHHbBIX
ten. 3akoH KynoHa (3aBUCMMOCTb CHUJIBI B3aUMOJICHCTBUS 3apSKEHHBIX TEN OT BEIMYUHBI

3apsAZI0B U PACCTOSTHUSI MEX]Ty TEIaMH).

Onexktpuueckoe rnose. HanpsbkeHHOCTh — 3nexkTpuueckoro  nois.  [lpuHinun

CYIEPIO3UIINH IEKTPUUYECKUX IMoJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsiioB. IeMEHTapHbIN dJIeKTpudeckuil 3apsan. CTpoeHue

atoma. [IpoBOAHUKY U JUAJIEKTPUKHU. 3aKOH COXPAHECHHS SJIEKTPUUECKOTO 3apsiia.

DNEeKTpUUECKUH TOK. YCJIOBHS CYLIECTBOBAHHS 3JIEKTPUUYECKOTOo TOKa. McTouHuku
MIOCTOSIHHOTO TOKa. [IeMCTBUS 31EKTPUUYECKOTro TOKa (TEIIOBOE, XMMHUYECKOE, MAarHUTHOE).

3HeKTpI/I‘leCKI/Iﬁ TOK B ) KMAKOCTAX M I'a3ax.

Onexktpuueckas nenb. Cuia Toka. DiekTpuueckoe HamnpsbkeHue. ConpoTHBIEHHE
IPOBOJHUKA. YIENBHOE CONPOTHBICHME BemiecTBa. 3akoH Oma [uid ydacTKa LEINH.

ITocnepoBaTenbHOE U mapajjieJibHOC COCAMHCHUC IIPOBOJIHUKOB.

Pabora u MomHOCTh 3nekTpudeckoro Toka. 3akoH Jxoyns—Jlenmna. Dnekrpuyeckue

LTI ¥ TTOTPEOUTENH IIEKTPpUUECKOU sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTostHHBIE MarHuTHl. B3auMozeiicTBUE MOCTOSIHHBIX MarHUTOB. MarHUTHOE MoJe.
MarnuTHoe 1mojie 3eMJIu U ero 3HaueHue Il )Ku3HU Ha 3emuie. OnbIT Opctena. MarauTHoe
MoJie BJEKTPUYECKOro TOKa. I[IpuMeHeHue »BIeKTpOMAarHUTOB B TexHUKE. JlelicTBue
MarHuTHOTO TMOJsi Ha NPOBOJHUK C TOKOM. OJEKTPOJIBHUIATENb TMOCTOSHHOIO TOKa.

Hcnons3oBaHue BHGKTPOZ[BHFaTCHeﬁ B TCXHHUYCCKHX yCTpOﬁCTBaX H Ha TpaHCIIOPTE.

Oneitel  ®apanes. SBneHue >neKTpoMarHUTHOM uHAYyKUuu. IlpaBuio Jlenna.
Onexrporereparop. CrnocoObl MOMYyYEHHs SJICKTPUUYECKON PHEPruu. DJNEKTPOCTaHIIMU Ha

BO300HOBJISIEMBIX UCTOYHHUKAX SHCPTHUHU.

JdemMoHcTpanuu.

1. DJeKTpu3anus Tell.



2. JIBa poja AJIEKTPUYECKUX 3aps/IOB U B3aUMOJICHCTBUE 3apSKEHHBIX

Tel.

3. YCTpOUCTBO U JEHCTBUE IEKTPOCKOIIA.

4. DNeKTpocTaTUUYEeCKask MHIYKIUS.

5. 3aKOH COXpaHEHUS IEKTPUUECKUX 3aPsII0B.

6. [IpoBOAHMKY M TUAIEKTPUKH.

7. MoaenupoBaHH€e CUIIOBBIX JJUHAM 3JIEKTPUUYECKOTO TOJISL.

8. Hcrounnku nmocTostHHOTO TOKA.

9. JlelicTBUSA SIIEKTPUYECKOTO TOKA.

10.  DAEKTPUYECKUI TOK B KUIKOCTH.

11.  T'a30BbIif pa3ps.

12.  V3mepeHue CHIIBI TOKA aMIIEPMETPOM.

13. U3mepeHue 3MeKTPHUUECKOTrO HAMPSIKEHUS! BOIBTMETPOM.

14.  Peocrtar u Mara3uH CONpOTHBICHUH.

15. BzaumopeiicTBHE OCTOSSHHBIX MarHUTOB.

16. MonenupoBaHue HEBO3MOXXHOCTH Pa3/ICIICHUS IMOJTFOCOB MarHUTA.

17. MopnenupoBaHUE MAaTHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.

18.  OmnmiT Dpcrena.

19. MarsHuTtHOE 1MoJjie TOKa. DIIEKTPOMArHUT.

20.  JleiicTBHE MarHMTHOTO TIOJIS HA MIPOBOJHUK C TOKOM.

21.  DnekTpoJaBHUTraTellb MOCTOSHHOTO TOKA.

22.  UccnenoBaHue SBICHUS SJICKTPOMArHUTHON MHTYKITUH.

23.  Omprter @apajes.

24.  3aBHUCHUMOCTH HAIpaBJICHUS HHIYKIIMOHHOTO TOKAa OT YCIIOBHH €ro
BO3HUKHOBEHUS.

25.  DnekTporeHepaTop MOCTOSHHOTO TOKA.

JlaGopaTopHble paGoThI U ONBITHI.

1. OnbITel 1O HAOJMIOACHUIO HIEKTPU3ALMU TeJl HMHAYKLIHUEH M IpH
CONPUKOCHOBEHHH.

2. UccnenoBanue AelcTBUS JIEKTPUUYECKOrO TMOJSI HAa MPOBOJHUKH H
JUDJIEKTPUKU.

3. C6opka u mpoBepka padoThl HEKTPUYECKON 1IEMH TOCTOSIHHOTO TOKA.



4. W3mepenue u peryaupoBaHue CUiIbl TOKA.

5. W3mepenue u peryinupoBaHue HaPsHKEHUS.

6. HccnenoBanue 3aBUCHMOCTH CUJIBI TOKA, UIYIIETO YEPE3 PE3UCTOP, OT
COIPOTHUBIIEHUS PE3UCTOPA U HAIIPSKEHUSI HA PE3UCTOPE.

7. OnpIThl,  IEMOHCTPUPYIOLIHME  3aBUCUMOCTb  JJIEKTPUYECKOTO
COMPOTUBIICHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIIAIU IOMNEPEYHOr0 CEYEHUs U
MaTepuaia.

8. IIpoBepka npaBuiia CI0KEHUS HANPSKEHUN IIPU MOCIEN0BATEIIBHOM
COEITMHEHUH JIBYX PE3UCTOPOB.

9. [IpoBepka mpaBuiia Ajas CUIBI TOKA MPU MapaieIbHOM COSIUHEHUH
PE3UCTOPOB.

10. Ompenencare pabOTBI IJICKTPHUSCKOTO TOKA, HIYIIETO dYepes
pe3ucTop.

11.  OmpeneneHre MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

12. HccnenoBaHue 3aBHCHMOCTH CHJIBI TOKA, WAYILIETO Yepe3 JIAMIIOUKY,
OT HaIpsDKEHUS Ha HEH.

13. Omnpenenenue KIIJI HarpeBaTens.

14.  HccnenoBaHue MarHUTHOTO B3aMMOJEHCTBHSI IOCTOSIHHBIX MAarHUTOB.

15. H3ydyeHue MarHUTHOTO TOJSI MOCTOSHHBIX MAarHHUTOB MpH UX
00BbEeTMHEHNUH U pa3/ieTIeHUN.

16. HccnenoBaHue JIeMcTBUS 3JIEKTPUUYECKOTO TOKA HAa MAarHUTHYIO
CTpEJIKY.

17. OMNBITHL, NEMOHCTPUPYIOIINE 3aBUCUMOCTH CHUJIBI B3aUMOJICUCTBUS
KaTyIIKH C TOKOM M MarHWTa OT CUJIbI TOKA U HAIIPaBJIEHUS TOKA B KaTyIIKE.

18.  M3ydeHue neHCTBHSI MArHUTHOTO MOJIS HA IPOBOJHHUK C TOKOM.

19.  KoHcTpyHnpoBaHue U H3ydeHHE pabOThI SJIEKTPOIBUTATEIS.

20.  Uswmepenwue KII/] a1nekTpoaBUTaTeIbHON YCTAaHOBKH.

21.  OmnbITHl MO MCCIEIOBAHUIO SIBICHUS AJIEKTPOMArHUTHON MHIYKIIHH:

HCCIeIOBaHNE N3MEHECHUM 3HaUYCHUS 1 HalTpaBJICHUS MHAYKIIMOHHOI'O TOKaA.

9-if KJ1ace

Pa3zgen 8. Mexannueckue siBJICHUS.



Mexauunueckoe IBIDKEHUE. MarepuanbHas TOUKA. Cucrema oTcUeTa.
OTHOCHUTENBHOCTh MEXAHUYECKOTO IBIKCHUS. PaBHOMEpHOE NPSIMOJMHEWHOE IBHIKCHHE.
HepaBHoMepHoe mnpsimosinHeliHOe BHXkeHHe. CpeqHsis U MIHOBEHHAs CKOPOCTh Tena IpU

HEPaBHOMEPHOM JBHKCHUHU.

VYckopenue. PaBHOyckopeHHOE MpsiMosiMHEHOe aBukeHue. CBOOOAHOE NajcHUE.

Omusrtel [Nannnest.

PaBHOMepHOE nBMKEHHE TIO OKpYKHOCTH. [lepuon u yacrota oOpamenus. Jluneinas

U yTJI0Basi CKOPOCTH. LIeHTpoCcTpeMHUTENbHOE YCKOPEHUE.

[Tepsbriii 3akon HetoToHa. Bropoii 3akon Herotona. Tpetuit 3akon Hetotona. [puniun

Cynepro3nuuu CuJl.

Cuia YIpYrocCTu. 3aKkoH FYKa Cuia TPCHU: CUJIa TPCHUS CKOJIBKCHUSA, CUJIa TPCHUA

IIOKOA, APpYTU€ BUABI TPCHUA.

Cuna TSKECTH U 3aKOH BCCMHPHOI'0 TATOTCHUA. yCKOpeHI/IC CBO6OI[HOFO naacCHus.
HBI/I)KGHI/IG IUIAaHET BOKPYT COJ'IHI_Ia. HepBa;I KOCMHYCCKasA CKOPOCTh. HeBecomocth u

Meperpy3Ku.

PaBHOBecue marepuanbHOM Touku. AOCONIIOTHO TBepAoe Teio. PaBHOBecue TBEpIOTo

TCJ1a € BaerHHeHHOﬁ OCBhIO BpalllCHUA. MOMEHT CHJIHI. I_ICHTp TAXKCCTH.

Nmnynec Tena. Ismenenune nMiyinbsca. MiMmynbe cuibl. 3aKOH COXpaHEHUS! UMITYJIbCA.

PeaxTnBHOE ABMKEHUE.

Mexannueckasi paboTa 1 MOIIHOCTb. PaboTa cui TskecTH, ynpyrocTtH, TpeHus. CBs3b
sHepruu U paboThl. [loTeHuManbHas 3HEpPrus Tena, MOJHATOrO HaJ MOBEPXHOCTHIO 3EMIIU.
[lorenumanpHas »Heprust cxxatod npyxkuHbel. Kunernueckas osHeprus. Teopema o

KUHETHYECKOM OHCPIUH. 3akoH COXpPAaHCHUA MEXaHHUYeCKOM OHCPIUH.

JdemoHcTpanmu.

1. Ha6J'IIO,Z[CHI/IC MEXaHUYCCKOI'0 ABUKCHHUA TCJIa OTHOCUTCIIBHO PA3HBIX

TCJI OTCUECTA.



2. CpaBHeHME MyTe U TPAaCKTOPUU JBHXKEHHUS OJHOTO M TOTO K€ Tela

OTHOCHUTEIIBHO PAa3HbIX TECJI OTCUETA.

3. N3mepenne ckopoCcTH U YCKOPEHUS MPSIMOIUHEHHOTO ABUKCHUSI.

4 UccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBHXKCHHUS.

5. HaGmronenue aBrKeHUs Tena mo OKPy>KHOCTH.

6 HaGmronenne MexaHWYECKUX SIBICHUM, MPOMCXOJSIINX B CHCTEME

otTcueTa «Tenexkan Impu €€ paBHOMCPHOM U YCKOPCHHOM ABHWKXCHUU OTHOCUTCIIBHO

KabuHeTa (PU3UKH.

7. 3aBUCHMOCTh YCKOPEHHUS Tella OT MAacChl Teja M ACHCTBYIOIICH Ha
HETO CHUIIBL.

8. Habnronenne paBeHCTBA CHIT TIPU B3aUMOJICHCTBUH TEJ.

9. M3meHeHue Beca Tea npyu YCKOPSHHOM JIBUKCHUH.

10.  Ilepenaua ummysbca Npu B3aUMOJECHCTBUU TEN.

11.  IIpeoOpa3zoBaHMs SHEPIUU NPU B3aUMOICHCTBUU TEIl.

12. CoxpaHeHHe UMIYJIbCA PU HEYIPYTOM B3aUMOJICHCTBHH.

13. CoxpaHeHHe UMITYJIbCA IPU a0COTIOTHO YIPYTOM B3aHMMO/ICHCTBHH.
14, HaOmroneHue peaKTUBHOTO JABUKEHUS.

15.  CoxpaHeHHe MEXaHMYECKOM SHEPrUu Ipu CBOOOJHOM MaJCHUH.

16. CoxpaHeHHe MEXaHWYECKOW OHHEPTrUU TpH ABIKEHHH Tella O]

JIEHCTBUEM NPYKUHBI.

JlaGopaTopHbie padoThI U ONBITHI.

1. KoHcTpynpoBanue Tpakta I8 pasroHa W JAJbHEHIIEro
PaBHOMEPHOTO JBMKEHUS ILIAPUKa WU TEJIEKKH.

2. Omnpenenenue cpeiHeil CKOPOCTU CKOJIbKEHHsI OpyCKa UITH JBMKEHUS
HIapHUKa 110 HAKJIOHHOM IJIOCKOCTH.

3. Omnpenenenre yCKOpeHus Tesa Mpu paBHOYCKOPEHHOM JIBUYKEHUH TI0
HAKJIOHHOM INIOCKOCTH.

4. HccnenoBanne  3aBUCUMOCTH  IIyTM  OT  BPEMEHM  IIpH
PaBHOYCKOPEHHOM JIB)KEHUU 0€3 HayaJIbHON CKOPOCTH.

S. [IpoBepka rumoTessl: €civ NpU PaBHOYCKOPEHHOM JIBMKEHUU 0e3
HAYaJbHOM CKOPOCTM IIyTM OTHOCSTCS Kak psJ  HEYETHBIX YHUCEN, TO

COOTBCTCTBYIOIHEC MPOMEIKYTKH BPCMCHU OANHAKOBEI.



6. I/ICCJ'ICIIOBaHI/IC 3aBUCUMOCTH CHJIBI TPCHUSA CKOJBXCHUSA OT CHIIBL

HOPMAJIBHOT'O JJaBJICHUA.

7. Omnpenenenne K03 puineHTa TpeHUS CKOIBKEHHS.
8. Omnpenenenne )KeCTKOCTU TPYKUHBI.
9. Omnpenenenne pabOTHI CHIIBI TPEHUS NPH PABHOMEPHOM JIBH)KEHHH

TeJa Mo TOPU30HTAIBHON MTOBEPXHOCTH.
10. Ompenencane pabOTHl CHIIBI YIOPYTOCTH IPH IMOABEME Tpy3a C
HUCIIOJIB30BaHHUECM HCIIOABMIXXHOI'O U ITIOABUXKHOI'O 6JIOKOB.

11.  H3ydeHue 3aKOHA COXpPAHEHUS SHEPTHUU.

Pa3zngen 9. Mexannueckune KoJe0aHUA M BOJIHBI.

KonebarenbHoe aprkenre. OCHOBHbIE XapaKTEPUCTUKU KOJI€OaHUI: Iepuo/1, 4acToTa,
aMIUIMTyna. MareMaThyecKuii M NIPYKUHHBIM MasTHUKMU. lIpeBpamieHue >sHepruu npu

KOoJIe0aTeIbHOM JIBUKECHU M.

33TyxaIOH_II/IC KOoJIEOaHHSL. BLIHY)KILCHHBIG koneOanus. Pesonanc. MexaHudeckue
BoJIHEI. CBOMCTBA MEXaHHMYCCKUX BOJIH. HpOI[OJII)HLIG 1 IOIICPCYHBLIC BOJIHBI. I[JII/IHa BOJIHBI U

CKOPOCTb €€ pacipocTpaHeHus. MexaHuuecKre BOJIHbI B TBEPAOM TEJ€, CEHCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa M BbIcoTa ToHA. OTpaxkeHHe 3ByKa. IHGPa3ByK U ynbTpa3ByK.

JdemoncTpanuu.

1. Habmonenue koneOaHuil Ten Mo JEHCTBUEM CHIIBI TSKECTU U CHJIBI
YIIPYTOCTH.

2. Habmtonenue xonebaHuil rpy3a Ha HUTH U Ha TIPY>KUHE.

3 HabmtoneHune BBIHYXI€HHBIX KoJeOaHUI 1 pe30HaHca.

4. PacnipocTpanenre npoAoiabHBIX U MONEPEYHBIX BOJIH (HAa MOJIENH).

5 Habntoienne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

6 AKyCTUYECKUI pE30HAHC.

JlaGopaTopHble paGoThI U ONBITHI.

1. OHpe,Z[CJ'ICHI/IC YaCTOTbl U IICpHOOa KOoJIeOAHMH MaTEeMaTHYECKOIO

MasTHHKaA.



2. OmpeneneHne dYacTOThl W TEpHOJA KOJIEOAHUH TPYKHHHOTO
MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH NEpHOAa KOJeOaHH MOABEUICHHOTO K
HUTHU I'py3a OT AJIMHBI HUTH.

4. HccnenoBanne 3aBUCHMOCTH Tepuoja KoJeOaHUN MPYKUHHOTO
MasiTHUKa OT Macchl rpysa.

5. [IpoBepka HE3aBHCUMOCTH rnepuoja KOJIeOaHuit rpysa,
MOABCIICHHOI'O K HUTHU, OT MAaCChI I'py3a.

6. OnbpIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb Ilepuoja KoJjeOaHuu
MPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPY>KUHBI.

7. N3mepenue yckopeHus CBOOOJHOTO MaeHMUSL.

Pazpgen 10. DinekTpoMarHuTHOE M0J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMArHUTHOE ToJIe. DIEKTPOMArHUTHbIE BOJTHBL. CBONCTBA 3JIEKTPOMArHUTHBIX
BoJiH. Illkama syeKTpoOMarHUTHBIX BOJH. MCIONB30BaHHWE 3JIEKTPOMArHUTHBIX BOJH JUIS

COTOBOI1 CBA3H.

DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

JdemoncTpanuu.
1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BonHoBrIe cBoNMCTBaA cBETA.

JlaGopaTopHble paGoThI U ONBITHI.

1. I/IsyquI/Ie CBOICTB QJICKTPOMAIrHUTHBIX  BOJIH C I[OMOHIBIO

MOOMIIBHOTO TenedoHa.

Pa3znea 11. CBeToBLIe IBJICHHUS.

JlyueBas monensb cBera. Mictounuku cBera. [IpsMmonnHeliHoe paclpoCTpaHEHUE CBETA.

3aTMeHus CO.IIHI_Ia n .HYHLI. OTpa)KCHI/IC cBera. Ilnockoe 3CpKaJIo. 3aKkoH OTpaXCHUA CBCTA.

[Ipenomnenune cBeta. 3aKOoH IpesnoMieHus cBeTa. 1lolHOe BHyTpeHHee OTpakeHHe

cBera. Mcnoap30BaHNe IOITHOTO BHYTPCHHETO OTPAXKCHHUA B OIITUYCCKUX CBECTOBOJAX.



Jlunza. Xon nyderr B numH3e. OnTHdueckas cucrema (oroammapara, MUKPOCKOINA U

Teaeckona. ['1a3 kak onThdeckas CHCTEMa. BJ'II/I30py1(OCTI) H JaJIbHO30PKOCTD.

Pasnoxxenue 0enoro ceera B CIICKTD. Omnpitel HeroTona. CnoxeHue CIICKTpaJIbHBIX

OBCTOB. HI/ICHCpCI/IH CBCTaA.

JdemMoHcTpanuu.

1. [IpsimonuHEHOE PACIPOCTPAHEHHE CBETA.

2. OtpaxxeHue cBera.

3. [lonyuyenne wu300pa’keHUNl B IUIOCKOM, BOTHYTOM U BBIIYKJIOM
3epKajax.

4 IIpenomiienue cBera.

5 OnTHYecKHil CBETOBOI.

6. Xon sryueit B coOMparome JuHs3e.

7 X0 aydel B pacCeuBarolIen JIMH3E.

8 [Tomyyenue n300pa’keHU C MOMOLIBIO JIMH3.

9 [Tpunuun neiicTBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.

10.  Mogens rnasa.
11.  Pa3noxeHue 6enoro cBera B CHEKTP.

12. HOHy‘ICHI/IC Oenoro ceera ITpU CJIOKCHUHN CBCTA PAa3HBIX LIBETOB.

JlaGopaTopHble paGoThI U ONBITHI.

1. HccnenoBanne 3aBUCUMOCTH YIjla OTPaXKEHUs CBETOBOIO JIyda OT

yIJ1a najieHus..

2. M3yueHne XxapakTEepUCTHK H300paKeHUs MpeaMera B IUIOCKOM
3epKae.
3. HccnenoBanue 3aBUCMMOCTH YIJIa IIPEJIOMIIEHUSI CBETOBOTO JIyda OT

yIJ1a aIeHUs] Ha TPAHHIIE «BO3yX—CTEKIIO.

4. [Tonyuenue n300pakxeHUii ¢ TOMOIIbIO COOMPAIOIIEH JTNH3HI.

5. Omnpenenenue (OKYCHOTO PpAcCTOSHUS M ONTHYECKOH  CHIIBI
coOuparoien JTUH3BI.

6. OnBITHI 11O Pa3JIoKEHUIO OEJIOT0 CBETa B CIIEKTP.



7. OnbIThI IO BOCTIPUSTHIO LIBETA MPEAMETOB MPU UX HAOJIOICHUU Yepes

[[BETOBBIE (DUIIBTPHI.

Paznen 12. KBanToBbI€e IBJICHHUS.

OmnsiThl Pe3epdopaa u muianerapuas mozens aroma. Mogens aroma bopa. Mcmyckanue

U IIOTJIOIIEHKE cBeTa aTOMOM. KBaHThI. JIMHENYaThIe CLIEKTPHI.

PaguoaktuBHOCTh. AJbda-, Oeta- U ramma-usnydeHus. CTpoeHHe aTOMHOTrO sjpa.
Hyknonnas mopens aromuoro sigpa. M3orombsl. PagunoakTuBHbIE mpeBpaineHus. llepuon

nmojrypaciaga arOMHBIX SJCP.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsS0BOTO U MACCOBOTO YMCEN. DHEPTHs
CBS3U aTOMHBIX sifiep. CBsi3b Macchl U 3Hepruu. Peakuiuu cunTesa u aenenus sjuep. crounmnku

sHeprun CoJIHIIA U 3BE3/I.

AnepHas sHepreTuka. JleMcTBUS palMOAKTUBHBIX U3JIy4€HUH Ha )KUBBIE OPTaHU3MBI.

JdeMoHcTpanum.

CriekTpbl H3ITy4eHHS U TIOTJIONICHHUS.
CriexTpbl pa3IMYHbIX T'a30B.

Crnektp Boznopoaa.

Habmtonenue TpekoB B kamepe BuibcoHa.

Pabota cueTunka MOHU3UPYIOMINUX U3ITYyUEHHH.

o a k~ w N E

Perucrpanus nsinydeHus: npupoAHBIX MUHEPAJIOB U ITPOTYKTOB.

JlaGopaTopHble paGoThI U ONBITHI.

1. HabntoaeHune criionHbIX M TUHEHYAThIX CIIEKTPOB U3ITyUEHHUS.
2. HccnenoBanue TpeKOB: U3MEPEHNE YHEPTUU YaCTUILIBI IO TOPMO3HOMY
nytu (o ¢potorpadusam).

3. W3mepenue paaroakTUBHOTO (oHA.

IToBTOpHTE/IBLHO-000011IAK0 LN MOLYTb.



[ToBTOpHUTENEHO-0000IIAIOIITMH  MOAY/ I TPEIHA3HAYCH JUIsl CHUCTEMAaTHU3allid M|
0000IICHUST TPEIMETHOTO COJEpPXKaHUS W OMbITa ACATEIBHOCTH, MPHOOPETEHHOTO TIpH
W3YYCHHH BCEro Kypca (DM3MKH, a TAaK¥Ke JJIsl TIOJrOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY

9K3aMeHy 10 (PU3HKE ISl 00YHaIOIUXCsl, BBIOPABIINX 3TOT y4eOHBINA PEaMET.

[Ipy u3ydyeHHMH JAQHHOTO MOJYJS pEAIU3YIOTCd M CUCTEMATU3UPYIOTCS BUIBI
NESTEIbHOCTH, Ha OCHOBE KOTOPBIX OOecreuuBaeTcs JOCTHKEHUE MPEAMETHBIX U
METaNpeIMETHBIX I[UJIAHUPYEMbIX pE3yJbTaToB oOOydeHus, (GopMHpyeTcs eCTeCTBEHHO-
Hay4Has. TPaMOTHOCTb: OCBOCHHE HAYYHBIX METOJIOB HCCJEJIOBAHMS SIBJICHUN MNPUPOABI U
TEXHUKH, OBJIAJCHHE YMEHUSAMH OOBSCHATH (PU3NUECKUE SIBICHUS, NMPUMEHSS MOTy4YEeHHBIC

3HaHUWA, pe€uIaTh 3aga4u, B TOM YHCJIC KaUCCTBCHHBIC U OKCIICPUMCHTAJIbHBIC.

HpI/IHI_[I/IHI/IaJ'IbHO ,Z[eHTeJIBHOCTHHﬁ XapaKTep AAHHOTO pasfciia pCalin3yeTCs 3a CUHCT

TOT0, UYTO 06yqalonmecs1 BBIITOJHAIOT 3aaHWsA, B KOTOPBIX UM IMPCAJIAracTCs:

Ha OCHOBC IIOJIYYCHHBIX 3HaHHUI pacno3HaBaTb U HAYYHO 00BACHATH q)HSquCKI/IC

SIBJICHHS B oxpy;xaromeﬁ npupoac u IMOBCETHEBHOM KHU3HU,

HCIIOJIb30BATh HAYYHBIC MCTO/AbI MCCICIOBAHUSA (1)H31/I‘I€CKI/IX HBJIGHHI;'I, B TOM 4YHCJIC

IJI TIPOBEPKU THIIOTE3 U MTOJYUCHUA TCOPCTUUCCKUX BBIBOOOB;

OOBACHATH HAayY4YHBIC OCHOBBI Hanboiee BaXKHBIX I[OCTI/I)KCHI/H\/JI COBPEMCHHBIX
TCXHOHOFHﬁ, HAIpuMep, MPpakKTHICCKOro UCI0JIb30BaHUA PA3JIMYHBIX UCTOYHUKOB SHCPIrUA HA

OCHOBC 3aKOHa IPCBpalICHUSA U COXpPAHCHUA BCCX U3BCCTHBIX BUJIOB OHCPIUH.

ILnanupyemsblie pe3yJbTaThl OCBOCHHUS MpeIMeTa

JInuHOCTHBIE pe3yabTaThbl

B pesynprare u3ydyeHuss (pU3MKM Ha YpOBHE OCHOBHOIO oOmIero oOpa3oBaHus Yy

oOyuatoierocsi 6yayT copMUPOBAHBI CIEAYIONTUE TNYHOCTHBIC PE3yabTaThl B HACTH:

1) naTPHOTHYECKOIr0 BOCIIMTAHUSA:

. MMpOABJICHUC HHTCPECA K HCTOPUHU U COBPEMCHHOMY COCTOSAHUIO

POCCHICKOHN (HPU3UIECKOI HAYKH;



. OEHHOCTHOC OTHOHIICHHE K JOCTHXKCHHAM pOCCHfICKPIX YUYCHBIX-

(bU3HUKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

. TOTOBHOCTh K aKTHBHOMY YYacTUIO B OOCYXICHHU OOIIECTBEHHO
3HAUYUMBIX M 3TUYECKUX HPOOJIEM, CBSI3aHHBIX C IMPAKTUYECKUM IPUMEHEHHEM
JOCTOKEHUH (pu3uku;

. OCO3HAaHME  BAXKHOCTHM  MOPAJIbHO-3TMUYECKMX  IPHUHLUIIOB B

ACATCIIBHOCTH YUCHOI'O,
3) 3cTeTHYECKOr0 BOCIIUTAHMS:

. BOCIIPUSITUE OCTETUUECKMX KayecTB (PU3MUECKOM HAyKu: €€

TapMOHHUYHOI'O ITOCTPOCHUA, CTPOTOCTHU, TOUYHOCTHU, JTAKOHUYHOCTH;
4) HEHHOCTU HAYYHOT'O IMO3HAHUSA:

. OCO3HaHUE IIEHHOCTH (PU3MUECKON HaAyKH KaK MOIIIHOTO MHCTPYMEHTA
MO3HAHUSI MHUPA, OCHOBBI PA3BUTUS TEXHOJIOTMM, Ba)KHEMILEW COCTaBISAIOILIEH
KYJIbTYpHI;

. pasButTHe Hay4YyHOU J0003HATENBLHOCTH, UHTEpeca K

HCCJIEeI0BATENbCKON IEATETbHOCTH;
5) popMupoBanus KyJbTYpPbI 310POBbS M IMOLMOHAIBHOIO 0J1arONOJTyYHA:

. OCO3HaHHE ILIEHHOCTH 0e30MacHOro 00pasa >KU3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpEe, Ba)XHOCTH TMPaBWJI OE30MacHOTO TIOBEJACHHUS Ha
TpaHCIIOpTE, HAa J0Oporax, C DJEKTPUUECKHMM U TEIJIOBBIM OOOpY/IOBAaHUEM B
JIOMAILHUX YCJIOBUSX;

. c(hOpMHUPOBAHHOCTH HaBbIKA pe(hIeKCHH, TPU3HAHUE CBOETO MpaBa Ha

OH_II/I6Ky M TAKOI'0 K€ IIpaBa y Apyroro 4€JI0BCKa,

6) TPy10BOr0 BOCIIUTAHUA:



. aKTUBHOE y4acTHE B PEILICHUH MTPAKTUUYECKHX 3a7a4 (B paMKaX CEMbH,
o0pa3oBaTeNbHOIl OpraHu3aluy, ropoja, Kpas) TEXHOJIOTHYECKOH U CcoLuaibHOU
HaNpaBJICHHOCTH, TPEOYIOINX B TOM YUCIIE U (PU3HMUECKUX 3HAHUH;

. MHTEpEC K MPAKTUYECKOMY H3YyUEHHIO MPO(EcCHii, CBSI3aHHBIX C

(bU3HUKOI;

7) 3K0JI0TMYE€CKOT0 BOCTIUTAHUS

. OpHUEHTAIMs Ha IpUMEeHeHue (GU3NUeCKUX 3HAHUHN JUISI peleH s 3a1a4
B 00JacTu OKpYXarollel cpenpl, IJIaHUPOBAHUS IIOCTYNIKOB M OLIEHKH MX
BO3MOJKHBIX ITOCJIEICTBUH JJI1 OKPY/KAIOIIEH CpeJibl;

. OCO3HaHUE I00aTLHOT0 XapaKTepa 3KOJIOTHYeCKUX Mpo0eM U myTen

HUX PCIICHUS,

8) aJjanrtanqu K H3MEHAIOIMMCH YCJI0BUAM COIMAJIbHOMI 1 HpHpOIlHOﬁ Cpeabl:

. HOTpC6HOCTB BO B3aHUMO/ICHICTBUH IIpX BBIITIOJIHCHUH HCCIICIOBaHUN U

MPOEKTOB (PM3NYECKON HANIPABICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM APYTHX;

° IMOBBIIICHHUEC YPOBHA CBOCH KOMIIETEHTHOCTH 4cpe3 MNpPaKTUYCCKYIO
ACATCIIBHOCTD,
° HOTpC6HOCTB B (1)0pMI/Ip0BaHI/II/I HOBBIX 3HaHI/II>'I, B TOM YHCIIC

bopMyIUPOBATh UIEH, TIOHSATHS, TUTIOTE3BI O (PU3HUYECKUX O0BEKTAX U SBICHUSX;

. oco3HaHue AePUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B
oOmnact Gpu3MKH;

. TUTAHUPOBAHHUE CBOETO PA3BUTHSI B TPHOOPETEHUH HOBBIX (DU3UYECKUX
3HAHHI;

. CTPEMJICHHE AHAJIM3MPOBATH W BBIABIISTH B3aUMOCBSI3U MPUPOJBI,
oOmiecTBa U YJKOHOMHKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3NYECKUX 3HAHUIA;

. OLIEHKA CBOUX JICUCTBUI C YYETOM BIIMSHUS HA OKPYKAIOLIYIO CpENy,

BO3MOJKHBIX TJI00QJILHBIX HOCHG}ICTBI/Iﬁ.

MetanpeaMeTHbie pe3yabTaThl

B pesynprate ocBOEHHS IporpamMMbl IO (PU3MKE Ha YPOBHE OCHOBHOIO OOIIETO

oOpa3zoBanus y oOyuatomierocs OyayT c(hOpMHUpPOBaHBI MeTalpeAMeTHbIe Ppe3yJbTaThl,



BKIIFOYAIOIIUE ITO3HABATCIIBHBIC YHHUBEPCAJIBHBIC y‘le6HBI€ ,HeﬁCTBHH, KOMMYHUKAaTUBHBIC

YHHUBEpCcaJbHbIe yueOHbIC ACUCTBUS, PETYIATUBHbIE YHUBEPCAIbHbIC yueOHbIC ACHCTBUS.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

Ba3oBble JJoruuyeckue AelicTBUA:

. BBISIBIIITh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPH3HAKH OOBEKTOB
(s1BICHUI);
. yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(DUKAIIMH, OCHOBAHHS

JUTsE 0000IIEHUS 1 CPABHEHUS;

. BBIIBISITH 3aKOHOMEPHOCTH M TPOTHBOPEUYHS B PAacCMaTPUBACMBIX
(hakTax, TaHHBIX U HAOJIFOICHUSIX, OTHOCSIIMXCS K (DU3UUCCKUM SIBIICHHSM;

. BBISBJSITh  [IPUYMHHO-CIICICTBEHHBIC  CBSI3M  NPU  U3YYCHUH
(Gu3MyeCKUX SIBICHMH M MPOIECCOB, JIENaTh BBIBOJBI C HCIOJIb30BAHHEM
JICIYKTUBHBIX M WHAYKTUBHBIX yMO3AK/IIOYCHH, BBIABUIAaTh THUIIOTE3bl O
B3aMMOCBS35X (PM3UYCCKHUX BEIUYUH;

. CaMOCTOSITENTLHO BBHIOMPATh CIIOCOO peHIeHUs] yueOHOH (U3UIecKoit
3amaund  (CpaBHEHHE HECKOJIBKMX BapHAaHTOB pEIICHHS, BBHIOOp Hambosee

noAXoAdAmero ¢ y4€ToM CaMOCTOATCIIBHO BBIACIICHHBIX KpI/ITepI/ICB).

ba3oBble ucciaenoBarelbCcKue AeiCTBUS.

. HCIOJIb30BAaTh  BOMNPOCHI KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT
MMO3HAHMS,
. MPOBOJUTh MO CAMOCTOSITEJIbHO COCTAaBJICHHOMY IUIaHY OIIBIT,

HECJIOKHBIA (PU3UYECKUN DKCIIEPUMEHT, HEOOINbIIOe UCCleqoBaHue (PU3UIECKOTO
SBJICHHUS;

. OLICHUBATh HAa MTPUMEHHUMOCTh W JIOCTOBEPHOCTh HH(OpMAIHIO,
MOJTYYCHHYIO B X0/ MCCIICIOBAHMSI HJIH SKCTICPUMEHTA,

. CaMOCTOATENbHO (hopmMynupoBaTh O0OOOIIEHUS W BBIBOJBI IO
pe3ynbTaTaM MPOBEACHHOTO HAOTIOCHMS, OTIBITA, HCCIIETOBAHUS;

. MPOTHO3UPOBATh BO3MOXKHOE JallbHEHIee pa3BUTHE (U3HUECKUX
IMpOoneCcCoOB, a TAKXKC BEIABUI'ATH NPEAINIOJIOXKCHUS 00 ux Pa3BUTHHU B HOBBIX YCIIOBHAX

N KOHTCKCTax.



Pa6ora ¢ undopmaunmeii:

. IIPUMEHSTh pa3jMYHble METOJbl, MHCTPYMEHTBI M 3allpOChl IpHU
noucke u oTOope MH(GOPMAlMU WIM JAHHBIX C YYETOM MPEIOKEHHOU yuyeOHOMH
buznueckoii 3a1a4u;

. aHAJIM3UpPOBaTh,  CHUCTEMAaTU3UPOBAaTb U HMHTEPIPETUPOBATH
UH(OPMALIKIO PA3TUYHBIX BUAOB U (HOPM IpEACTABICHUS;

. CaMOCTOSITENIbHO BbIOMpAaTh ONTHMAJIbHYIO (OpPMY MpPEICTaBICHUS
uH(bOpMallMl M WUIIOCTPUPOBATh pellaeMble 3a7adyd HECIOKHBIMH CXEMaMH,

IyarpaMMamMu, HHOU TpaguKoi M UX KOMOMHAIIUSIMH.

KoMMyHHKaTHBHBIC yHUBEpPCaJIbHbIC YUeOHbIC 1eliCTBUA:

. B Xxome oOcyxkaeHuss y4eOHOro Marepuala, pe3yJbTaToB
71a00paTOpHBIX pabOT U MPOEKTOB 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYyXJ1aeMoi
TEeMbl U BBICKA3bIBaTh HJIEW, HAICJICHHbIC HAa PELICHHME 33/a4d U MOJEep)KaHue
OJ1aroenareabHOCTH OOIICHHUS;

. COIOCTABJIATH CBOM CYXJICHUS C CYKACHUSMHU JIPYTHX YYaCTHHKOB
nuanora, 0OHapy>KMBaTh pa3IMyle U CXOJICTBO MO3HIINH;

. BBIPA)XaTh CBOIO TOUYKY 3PEHHSI B YCTHBIX M MUCbMEHHBIX TEKCTaX;

. NyOJINYHO TPEACTaBIATh Pe3yIbTaThl BHIMOJIHEHHOIO (PU3NYECKOTO
OTIBITA (IKCTIEPUMEHTA, UCCIIETOBAHMSI, TPOCKTA);

. MOHMMAaTh W  HCIONB30BATh TMPEUMYIIECTBA KOMAHIHOW U
UH/IMBUYaJIbHOM pabOThI IPU PELICHUH KOHKPETHON (pU3HMUECcKOi MpoOIeMbl;

. IPUHUMATh LEJIM COBMECTHOH JeSTEIbHOCTH, OpPIraHU30BBIBAThH
JEMCTBUSL TIO €€ JOCTIDKEHHIO: pPaclpeiessaTh pOJH, OOCYXKIaTh IPOILECCH M
pe3yNbTaThl COBMECTHON pabOThI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IEH;

. BBIMOJIHATE CBOK 4acTh pabOThl, JOCTUras KayeCTBEHHOI'O
pe3ysbTara Mo CBOEMY HANpaBJICHUIO U KOOPAMHUPYS CBOU JNEHCTBUS C JPYTUMHU
YJIeHAMH KOMaH/IbI;

. OILIEHUBATh KQ4ECTBO CBOETO BKJI/[a B OOIIMIA MTPOAYKT IO KPUTEPHUSIM,

CaMOCTOATCIIbHO C(I)OpMYJ'IPIpOBaHHLIM Y4aCTHUKaMHU B3aUMOICHCTBUS.

PeryasiTuBHbIe yHUBEpPCAJIbHbIC Y4eOHbIE 1efiCTBUA



Camoopranuszauus:

. BBISIBIIAITh NPOOJEMBI B JKM3HEHHBIX M YYEOHBIX CHTYaIHsX,
TpeOyromuxX i pemeHus: Gu3nYecKux 3HaAHUM;

. OPHUEHTHUPOBATbCA B PA3JIMYHBIX MOJAXO0JAaX NPUHATHS PELIECHUN
(MHIMBUYyaIbHOE, IPUHATHE PELICHUS B IPYIIIE, IPUHATUE PELIEHUN IPYNION);

. CaMOCTOSITENILHO COCTABIISATh AITOPUTM pelieHus GU3NIEeCKOi 3a1auu
WIM IUTaHAa MCCIEAOBAaHUSA C YYETOM HMEIOLIUXCS PECypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh Mpe/jIaraéMble BApUAHThI PELICHUI;

. JeNaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE.

CaMOKOHTPOJIb, SMOLMOHAJbHbII HHTE/JIEKT:

. JaBaTh aJICKBAaTHYIO OIEHKY CHUTyalldd W TMpejyiaraTth IUIaH €e
W3MCHCHHUS,
. OOBSCHATh TPUYUHBI JOCTHKEHUS (HEAOCTHXKEHUS) DPE3yIbTaToOB

ACATCIIbHOCTH, 1aBATh OLICHKY HpI/IO6peTCHHOMy OIIBITY;
(] BHOCHUTb KOPPECKTHBLBI B ACATCIIBHOCTH (B TOM YHCIC€ B XOJ
BBITIOJTHCHU A (1)I/ISI/I‘~IGCKOFO HCCICIOBAaHUA WIH HpOGKTa) Ha OCHOBC HOBBIX

O6CTO$ITCJ'ILCTB, HN3MCHHUBIINXCA CHTy&HHI’I, YCTAHOBJICHHBIX OI_HI/I6OK, BO3HHUKIIIHX

TPYIHOCTEH;
. OLICHHUBATh COOTBETCTBUE PE3yNbTaTa LENU U YCIOBUSIM;
. CTaBUTb ce0d Ha MECTO JAPYroro 4YejaoBeKa B XOJ€ CIOpa WM

JMCKYCCHM Ha HAYYHYIO TeMY, IOHUMAaTh MOTHBBI, HAMEPEHHUS U JIOTUKY JPYToro;
. MIPU3HABATH CBOE MTPABO HA OLIMOKY MPH peLIeHUH PU3NUECKUX 3aau

HJIN B YTBCPIKACHHUAX Ha HAYUYHBIC TEMBI U TAKOC K€ IMPaBO APYToro.

IIpenmeTHbIe pe3yabTaThl

7-i KJIace

K koHmy oOyueHust B 7-M KJjacce NpeIMETHBIE pe3ysbTaThl Ha 0a30BOM YpOBHE

JOJKHBI OTpaXkaTh COPMUPOBAHHOCTH Y O0yUaIOLIUXCSl YMEHHI:

. HUCIIOJIb30BaATh IIOHATHA: (I)I/I3I/IHCCKI/IC N XUMHYCCKHE SBJICHUA,

Ha6J'I}OILCHI/IC, 9KCIICPUMCHT, MOJCJIb, T'MIIOTEC3a, CIUHUIIbL (pI/I3I/I‘-ICCKI/IX BCJIIMYHH,



aToOM, MOJIEKyJla, arperaTHble COCTOSIHMSI BellecTBa (TBepAOe, JKUIKOE,
ra3oo0pa3Hoe), MeXaHHYeCKoe [BIKEHHE (paBHOMEpPHOE, HEpaBHOMEPHOE,
NPSIMOJIMHEHHOE), TPACKTOPHSI, PaBHOJCHCTBYIOMAs cuia, nedopmanus (yrpyras,
TTACTUYECKAs), HEBECOMOCTb, COOOIIAIONITUECS COCY/IbI;

. paznuuath saBieHus (Auddy3us, TEIIOBOE [BWKEHHUE YaCTHUI]
BEIIECTBa, PABHOMEPHOE JABW)KCHHE, HEPAaBHOMEPHOE [IBIXKEHUE, WHEpPIHs,
B3aUMOJICHCTBUE TEJI, PABHOBECUE TBEPBIX TEJ C 3aKPEIJICHHON OChIO BpPAILICHUS,
nepegava JaBlICHUs TBEPIBIMU TElaMH, XHUAKOCTAMU W Ta3amH, aTMochepHoe
JaBJIeHUE, [JIaBaHUe Tell, IPEeBPaIlCHUs] MEXaHUYECKOW SHEPTUHn) MO OMUCAHUIO UX
XapaKTepHBIX CBOWCTB M Ha OCHOBE ONBITOB, JEMOHCTPHUPYIOIIMX JIaHHOE
(duznyecKoe SIBJICHUE;

. pacrlo3HaBaTh MPOSBICHUE HW3YYCHHBIX (QU3NYCCKUX SBICHUNA B
OKpYXKarollleM MHUpe, B TOM 4YHcle (U3NYECKUE SIBICHUS B MPUPOJIE: MPUMEPHI
JIBUKEHHS C PA3IMYHBIMU CKOPOCTSIMH B JKUBOM M HEXHBOW HpUpOJIE, IEHCTBUE
CWJIBI TPEHUS B MPUPOJC U TEXHUKE, BIHMSIHHE aTMOC()EpHOro MaBICHHS HaA KHUBOU
OpraHW3M, IUIABAHHWE pPBIO, phIYard B TEJIEC YEJIOBEKa, MPU ITOM IEPEBOJUTH
MPAKTUYECKYIO 33/1a4y B yueOHYIO, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH )
(bu3HYECKUX SIBICHUI;

. ONHMCHIBATh HW3YYCHHBIE CBONCTBA Tel W (DHU3UYCCKHE SBIICHHSI,
UCTIONB3Ysl (U3HYECKUEe BEIUYHHBI (Macca, 00beM, TUIOTHOCTh BEUIECTBA, BpEMS,
MyTh, CKOPOCTH, CPEIHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIa TSXKECTH, BEC Tea, CHIIa
TpeHusl, AaBlieHHWEe (TBEPAOTO Teja, >KUJIKOCTH, Ta3a), BBITAIKUBAOINAs CHIIA,
MeXaHW4deckas padoTa, MOIIHOCTh, IUICYO CHIIBI, MOMEHT CHIIBI, KOd(QHUIHCHT
MOJIC3HOTO JICHCTBUS MEXaHU3MOB, KHHETHUYECKAsI U MOTCHIINAIbHAS SHEPTH ), TIPU
OTKMCAHUU MPABUIBHO TPAKTOBATh (PU3NYECKUIT CMBICI UCIIONIb3YEMBIX BEIHUMH, UX
0003HaYeHHs] ¥ EIWHUIBI (PU3NYECKUX BEITUYHMH, HAXOOUTh (OPMYIIBL,
CBSI3BIBAIOIINE JAHHYIO (DH3UYECKYIO BEITUYHHY C JIPYTUMU BEIHUYNHAMU, CTPOUTH
rpaduKu H3y4EeHHBIX 3aBUCUMOCTEH (DU3MUCCKHUX BEJIMYHH;

. XapaKTepu30BaTh CBOMCTBA Tel, (PM3MUECKUE SBICHUS U MPOIIECCHI,
UCTIONB3YS TIpaBWIIa CIIOKEHUs CcUi (BAOJL OJHOM TpsiMoit), 3akoH ['yka, 3akoH
[Tackans, 3akoH ApxuMmena, MPaBWIO paBHOBECHs phiuara (0J0Ka), «30JI0TOE
MIPABHIIO» MEXAHHUKH, 3aKOH COXPAaHEHUS MEXaHUIECCKOW YHEPTUH, IIPH 3TOM JIaBaTh

CJIOBCCHYIO (I)OpMyJ'II/IpOBKy 3aKOHaA 1 3allUChIBATH €0 MATCMATHUYCCKOC BBIPAKCHUC,



. OO0BSACHATH (U3HUECKUE SBICHUS, MPOIECCH U CBOMCTBA TEJ, B TOM
YHUCJIE U B KOHTEKCTE CUTyalluil IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBIIATh
MPUYUHHO-CJICACTBEHHBIEC CBSI3H, CTPOUTH OOBACHEHHE U3 1—2 TOTHUYECKHUX LIAroB C
onopoit Ha 1-2 W3y4eHHBIX CBOWCTBA (U3MYECKUX SBICHUH, (PU3NUECKUX 3aKOHA
WJIU 3aKOHOMEPHOCTH;

. pemiaTh pacueTHble 3a1add B 1—2 AEHCTBUSA, UCIOIb3YS 3aKOHBI U
bopMyIibl, CBS3BIBAIOIINE (PU3NYECKUE BEIMYMHBI: HAa OCHOBE aHAIM3a YCIOBUS
3a/1a4ll 3aluChIBaTh KPAaTKOE YCJIOBHE, TOJCTABIATh (DU3MYECKHE BEIMYMHBI B
dbopMyIbl U MPOBOJUTH PACUYEThl, HAXOIUTh CIIPABOYHBIC JAaHHbBIE, HEOOXOIUMbIE
JUISL pEIIeHUs 3aJay, OICHUBATh PEAIMCTUYHOCTh MOTYYCHHOH (U3NYECKOM
BEJIUYMHBI,

. pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEIIMTh MPU TOMOIIH
bu3NYECKUX METOJIOB, B OIMCAHUU HCCIEIOBAaHUS BBIACIATH MPOBEPIEMOE
MpeNnoiiokeHne (TUIOTe3y), pa3iuyaTh W HHTEPIPETHPOBATH MOMYyYEHHBIN
pe3ysbTaT, HaXOJAUTh OIIMOKHU B XOJ€ OIBITA, JI€JaTh BHIBOJBI 110 €r0 pe3yjibTaTaM;

. MIPOBOJNTH OMBITHl 10 HAONIOJACHUIO (DU3HUYCCKUX SBICHUN WIH
dbuznyecKux CBOWCTB Tei: (opMyIHpoBaTh MpOBEpsieMble MPEINONI0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEAJI0KEHHOT0 000pyI0BaHUS, 3alMChIBATh X0/ OMBITA U
(bopMyIUPOBaTh BHIBOJIBI;

. BBITIOJIHSATH MPSIMBbIE U3MEPEHHS PACCTOSHUS, BPEMEHU, MacChl Tela,
o0bema, CUJIBl U TEeMIIepaTypbl C HCIONb30BAHHEM AHAIOTOBBIX U IHM(POBBIX
npuOOpOB, 3amMUCHIBATh MOKa3aHUS MPUOOPOB C yUETOM 3aJlaHHOW aOCOTIOTHOM
MIOTPELTHOCTH U3MEPEHU;

. MPOBOJUTH  HCCJICIOBAHUE 3aBUCHUMOCTH OJHOW  (hU3HUECKOU
BEJIMUMHBI OT JPYTO C MCHOJIB30BaHUEM MPSMBIX U3MEPEHHH (3aBUCHMOCTU MyTH
PaBHOMEPHO JABMXKYILIErocsl Tela OT BPEMEHU [BWXKEHHUS Teja, CUJIbl TPEHUS
CKOJIb)KEHUSI OT Beca Teja, KadyecTBa OOpabOTKM MOBEPXHOCTEH Tel H
HE3aBUCHMOCTH CUJIbl TPEHUS OT IUIOIIA U COTPUKOCHOBEHUS TEJl, CUJIbl YIIPYTOCTH
OT YAJUHEHUS TPYKUHBI, BRITAIKUBAIOIIEH CUIIBI OT 00beMa MOTPYKEHHON 4acTh
TeJa W OT IUIOTHOCTH >KUJKOCTH, €€ HE3aBUCHUMOCTU OT IUIOTHOCTU Tejia, OT
MIyOWMHBI, Ha KOTOPYIO TIOTPYXKEHO TEJNO, YCJIOBHH TUIaBaHUSA TeJ, YCJIOBUM
paBHOBecHsI pblyara M OJIOKOB), Y4acTBOBaTh B IUIAHUPOBAHUM Y4e€OHOTO
UCCIICIOBAHMsI, COOMpATh YCTAaHOBKY W  BBINIOJHATh HM3MEPEHHUS, CIeAys

MNpEIJIOKCHHOMY IUIAHY, (I)I/IKCI/IpOBaTL PE3YIbTAaThI HOHy‘ICHHOﬁ 3aBUCHUMOCTH



(U3NYECKUX BETUYUH B BUJE MPEUIOKEHHBIX TaOIUI ¥ IpadUKOB, A€7aTh BEIBOJbI
10 pe3yNbTaTaM UCCIIEIOBAHUS;

. MIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYHH (TTIOTHOCTh
BELIECTBA JKUJIKOCTH M TBEPJIOrO Tejla, CUJIa TPEHUS CKOJIbKEHUS, HaBIICHUE
BO3/1yXa, BHITAJIKUBAIOLIAs CUJIA, AEUCTBYIOLIAs HA IIOIPYKEHHOE B KUIAKOCTh TEJO,
KO3(PULMEHT NOJIE3HOTrO AEHCTBUSI IPOCTHIX MEXaHU3MOB), CIIEAYS MPEII0KEHHOM
UHCTPYKLMU: IIPU BBIIOJHEHUU U3MEPEHUM CcOOMpaTh 3KCHEPUMEHTAIbHYIO
YCTaHOBKY U BBIYUCIIATH 3HAUEHUE UCKOMOU BEJIINYUHBL;

. coOyoaTh IpaBUiIa TEXHUKU Oe3omacHOCTH Ipu  pabore cC
1a060paTOPHBIM 000PYIOBAHHEM;

. YKa3blBaTh NPUHIUNBI JEHCTBHS NPHOOPOB W TEXHHUUYECKUX
YCTPOKMCTB: BECBI, TEPMOMETP, JUHAMOMETp, COOOMIAIOIIUECS COCYIbI, OapomeTp,
pblyar, MoJIBUXKHbIN U HEMOABUKHBIN OJI0K, HAKIIOHHAS IUIOCKOCTH;

. XapaKTepu30BaTh HPUHLMINBI JEHCTBUS M3YYEHHBIX NPHOOPOB U
TEXHUUYECKHUX YCTPOMCTB C ONOPOM HA UX ONMMCaHUA (B TOM YUCIE: HOJIIIMITHUKH,
YCTPOMCTBO BOJONPOBOJAA, T'HAPABIMYECKUNA IIpecc, MaHOMETP, BBICOTOMED,
HOPILHEBOW HACOC, apeoMETp), MCIOJb3ysl 3HAHUS O CBOWCTBAX (PU3MUECKUX
SBJICHUN U HE0OXOMMbIe (PU3UYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

. MPUBOJUTL MpUMEPHl (HAXOOUTh HHGMOpPMALMIO O TpPUMEPAX)
MPAKTUYECKOTIO MCIOJIb30BaHUs (PU3MUECKUX 3HAHUU B MOBCEAHEBHOM KHU3HU AJIS
oOecrieyeHHss 0€30MaCHOCTH NpU OOpPALIEHUH C NPUOOpPaMU U TEXHHUUYECKUMHU
YCTPOMCTBAMM, COXPAHEHMs 3/I0pOBbsI U COOJIIOJJCHHS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEN CPENE;

. OCYILECTBIATH OTOOpP HCTOYHMKOB HH(GOpMallMd B HHTEpHETE B
COOTBETCTBUH C 3aJJaHHBIM ITOUCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOLINXCS 3HAaHUM
U IyTeM CPaBHEHHUS PA3IMUYHBIX HUCTOYHHUKOB BBLAEIATH HMH(POpPMAINIO, KOTOpas
ABJIIETCS IPOTUBOPEUUBON MIIM MOKET OBITh HEJIOCTOBEPHOI;

. UCIOJIb30BaTh IMPH BBIMOJIHEHWH Y4YEOHBIX 3aJaHUM Hay4dHO-
HOMYJSPHYIO JIUTEPATypy (U3UUECKOTO COJECpKAaHUS, CIPAaBOUYHBIE MaTEpUAIIbI,
pecypcel cetu MHTepHeT, BiajeTh MpUeMaMH KOHCIIEKTUPOBAHHS TEKCTa,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

. c03/1aBaTh COOCTBEHHbIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBE 2—3 MCTOYHHMKOB MH(OpPMaLUN (GU3NIECKOTO COJCPKAHUSA, B TOM YHCIE

HY6J'II/ILIHO ACJIaTb KPATKUC COO6H_ICHI/I$I 0 pe3yjibTaTax MNPOCKTOB HIIN y‘-Ie6HLIX



WCCIICIOBAHUM, TMPU 3TOM TPAMOTHO HCIOJIb30BaTh W3YYEHHBIH MOHATUNHBINA
anmnapar Kypca (U3HKHU, CONPOBOXK/IAaTh BBICTYIICHHE IPE3CHTALIUEH;

. IIPU BBIITOJTHEHUH YY€OHBIX TPOEKTOB U UCCIICAOBAHUH paclpeaesisiTh
00s13aHHOCTH B rpymnmnc B COOTBETCTBUHU C IMOCTABJICHHBIMU 3aladyaMu, CJIICAUTH 3a
BBIMIOJTHEHUEM IUIaHA JCWCTBUIA, a/JleKBaTHO OLIEHWBAaTh COOCTBEHHBIH BKJIaJ B
NEeSTENIbHOCTh  TPYIIBL, BBICTpanBaTh KOMMYHHKAaTHBHOE B3aUMO/ICHCTBUE,

YUYUTBIBASA MHCHUC OKPYKAIOIIUX.

8-i1 ki1acce

K xoniy oOydenuss B 8-M kJjiacce mpeIMETHBIE Pe3yJbTaThl Ha 0a30BOM YpPOBHE

JOJIKHBI OTpaKaTb C(bOpMI/IpOBaHHOCTL y 06yt1a}oumxc51 YMCHHﬁ:

. WCIIONBb30BaTh TOHATHUS: Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE
JIBIDKEHHUE aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUSA BEIIECTBA, KPUCTAJUIMUECKIE
U amMopdHBIC TeNa, HACBHIIICHHBIH M HEHACBHIIIEHHBIM Map, BIAKHOCTh BO3AyXa,
TEMIEpaTypa, BHYTPEHHsISI JHEpPrusi, TEIUIOBOM JABHUTaTelb, 3JIEMEHTApPHBIHI
ANEKTPUYECKUN 3apsifl, DJICKTPUUYECKOE TI0Je, TMPOBOJAHUKUA U JUDJICKTPUKH,
MOCTOSIHHBINA 3JIEKTPUYECKHUI TOK, MArHUTHOE T10JIE;

. paznuyath  sBIEHUS  (TEIUIOBOE  pacUIMpeHHe U C)KaTue,
Terjonepeaya, TEMJIOBOE pPAaBHOBECHE, CMauyMBaHUE, KaNWJUISIPHBIE SBJICHMUS,
WCIapeHue, KOHJICH callys, TUIaBJIeHUEe, KpUCTAIUTU3aIus (OTBEPIeBaHHE), KUTICHHE,
Terionepenaya (TerIonpoOBOAHOCTb, KOHBEKIIUS, U3TyUYEHUE), FICKTPU3ALMS TeT,
B3aUMOJICHCTBUE 3apsAJ0B, IEUCTBUS JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aUMOJICICTBUE MAarHUTOB, JE€HCTBUE MArHUTHOIO MOJIA HA MPOBOJHUK C TOKOM,
AIIEKTPOMArHUTHAS MHIYKIMSA) 10 OTMIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIIUX JTAHHOE (DU3UUECKOE SIBJICHUE;

. pacrmo3HaBaTh MPOSBIECHHE W3YUYEHHBIX (PU3UYECKUX SBICHUNU B
OKpPYKaroIIeM MUpPE, B TOM uncie (PU3UUecKHe SBICHUS B IPUPO/IC: TOBEPXHOCTHOE
HAaTsDKEHUE W KaMWUISIPHBIC SIBJICHUS B IPUPO/JIE, KPUCTAIUIBI B IPUPOJIC, U3TyUCHHE
ConHiia, 3amep3aHue BOJI0OEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHL, TyMaHa, HHes,
CHETa, DJICKTPUUYECKUE SIBICHUS B aTMOc]epe, IITEKTPUUECTBO )KUBBIX OPTraHU3MOB,
MarHuTHOE ToJie 3eMiu, Apeiid MON0COB, POJIb MATHUTHOTO TOJS JJIA KU3HU Ha
3emute, OJIAPHOE CUSTHUE, TIPH STOM MEPEBOANTH MPAKTHUECKYIO 33/1a9y B YY€OHYIO,

BBIJIETISITH CYIIECTBEHHbIE CBOWCTBA (TPU3HAKH) (PU3NUECKUX SBICHHI;



. OIMCHIBATh W3YYCHHBIC CBOWCTBA TN M (HU3UYECKUE SBICHUS,
UCTIONB3Ysl  (PM3UYECKHUE BEIUYMHBI  (TeMIepaTypa, BHYTPEHHSSI OJHEprus,
KOJIMYECTBO TEIJIOTHI, YIENbHAs TEIUIOEMKOCTh BEUIECTBA, YJENbHAas TEIUIOTa
IUIaBJICHUSA, yJENIbHAs TeIyoTa MapooOpa3oBaHuUs, yJelbHas TEIJIOoTa CTrOpaHHS
TOILTMBA, KOO(PPHUIIMEHT MOJIE3HOTO JCHCTBUS TEIJIOBOM MAIIWHBI, OTHOCUTEIIbHAS
BJIOKHOCTh BO3JIyXa, OJCKTPUYCCKUW 3apsll, CHJIA TOKA, OJICKTPUYECKOE
HANPSDKEHUE, CONMPOTUBJICHHE MPOBOJHHKA, YACIHbHOES COMPOTHBIICHHUE BEIICCTBA,
paboTa ¥ MOITHOCTh NEKTPUUYECKOTO TOKA), IPU ONMUCAHHUH IMPABUILHO TPAKTOBATH
(Gu3nYeCKUii  CMBICT HCHOJB3YEMBIX BEJIMYUH, OOO3HAYCHHS W  CIAMHUIIBI
(GU3NYECKUX BEJIWYHMH, HAXOAUTh (DOPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (U3NYCCKYIO
BEJIMYMHY C JIPYTUMHU BEIUYMHAMH, CTPOUTH T'pa)MKH M3YUYCHHBIX 3aBUCHMOCTEH
(U3UYECKUX BEINYHH,

. XapaKTepu30BaTh CBOMCTBA Tel, (PU3HUYECKHUE SIBJICHUS U TPOIIECCHI,
UCTIOJIb3Ysl OCHOBHBIC TOJIOKEHHSI MOJICKYJISIPHO-KHHETHUECKOW TEOPUU CTPOCHUS
BEIICCTBA, TNPHHIIUI CYINEPIIO3UIIMA TOJeH (Ha KadyeCTBEHHOM YpPOBHE), 3aKOH
COXpaHeHHs 3apsja, 3akoH Oma Ui ydacTka 1emnu, 3akoH Jxoyns—JIeHna, 3akoH
COXpaHEHHsI 3HEPTUH, MPH ITOM JaBaTh CIOBECHYI (DOPMYIUPOBKY 3aKOHA H
3aIlUCBIBATh €M0 MATEMATHYECKOE BBIPAKCHUE;

. OOBSACHATH (PU3UIECKHE TIPOIECCHI M CBOMCTBA TEJ, B TOM YHUCIIC H B
KOHTEKCTE CHUTyallHid TPAKTHKO-OPHCHTHPOBAHHOTO  XapakTepa:  BBISBIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JTOTMYECKHX IIaroB C
ormopoi Ha 1-2 U3y4eHHBIX CBOMCTBA (PU3NUYECKUX SBICHHM, (PU3UUECKUX 3aKOHOB
WJIM 3aKOHOMEPHOCTEM;

. peliate pacueTHbIC 3a1a4d B 2—3 JICWCTBHUS, WCIOJB3Ys 3aKOHBI U
dbopMyIbl, CBsA3BIBAIONINE (PU3NYECKUE BETUYMHBI: HAa OCHOBE aHAIM3a YCIIOBUS
3a/1a4yM 3aMiChIBaTh KPATKOE YCIOBUE, BBISBISATH HEAOCTATOK JAHHBIX JIJISl PEIICHHUS
3aJ1a49¥, BEIOMPATH 3aKOHBI U (POPMYJTBI, HEOOXOIUMBIC JJIS €€ PEIICHHS, TPOBOIUTH
pacueTsl W CpPaBHUBATh IIOJIYYCHHOE 3HAYCHUE (DU3MUYSCKOW BEIMYUHBI C
W3BECTHBIMU JIaHHBIMH;

. pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh MPHU MOMOIIA
(U3HYECKUX  METOJIOB, HWCIIOJIb3YysS  OIMCAaHWE  HCCICIOBAHUSA,  BBIICIATH
poBepsieMOe TPEANOIOKCHHIE, OICHUBATh MPABHIBLHOCTH IMOPSJIKA IPOBEICHUS

HCCICa0BaHus, ACTIATh BbIBOIAbI,



. IIPOBOJIUTH OIBITBI 1O HAOMIOACHUIO (DU3MUECKUX SBICHUHM WIIH
(Gu3n4ecKux CBOMCTB Tell (KamWUIApHbIE SIBIICHUS, 3aBUCUMOCTh J1aBJICHUS BO3/1yXa
0T ero o0bema, TeMIepaTypbl, CKOPOCTH MpOIlecca OCTHIBAHUS M HArpEeBaHUs MPH
U3IY4EHUU OT LBeTa W3JIydarolleld (IOIJIOLIAoNIEi) NOBEPXHOCTH, CKOPOCTb
UCIApEHUs BOABI OT TEMIIEPAaTypbl >KHIKOCTH M IUIOIAAM €€ IOBEPXHOCTH,
JJIEKTPU3aLMsl T U B3aUMOJEHCTBUE DJIEKTPUYECKHUX 3apsoB, B3aMMOACHCTBHE
IIOCTOSIHHBIX MarHUTOB, BU3yaJIM3alysl MarHUTHBIX IIOJIEW ITOCTOSIHHBIX MarHWTOB,
JIEHCTBHSI MArHUTHOI'O IIOJII HAa IIPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOWCTBA 3JIEKTPOJABUraTessl MOCTOSHHOIO TOKa): (hOPMYJIMpPOBAaTh MPOBEPSIEMBbIE
IpPEINoN0oXKEeHUs,, COOMpaTh YCTAHOBKY M3 IMPEUIOKEHHOro 000pYJOBaHUS,
OINMCHIBATh X0/ ObITAa U POPMYIUPOBATH BHIBOIBL;

. BBIIOJIHATh TPSAMBIE HU3MEPEHHs] TEMIIEPaTypbl, OTHOCUTEIbHOU
BJIQKHOCTH BO3/1yXa, CWJIbl TOKA, HAIPSDKEHUS C HCIIOJIB30BAHMEM aHAJIOIOBBIX
nprOOPOB U AATYMKOB (PU3NYECKUX BEIIMYMH, CPAaBHUBATH PE3YJIbTAThl U3MEPEHUH C
Y4E€TOM 33JaHHOU a0COJIFOTHON MOTPENIHOCTH;

. MIPOBOAUTH  MCCJIEIOBAHUE 3aBUCUMOCTH OJHOM  (U3NYECKOU
BEJIMYMHBI OT JPYroil ¢ HCHOJb30BAHMEM HPSAMBIX H3MEPEHUH (3aBUCHUMOCTh
CONPOTHBIICHUS NPOBOJHUKA OT €ro JUIMHBI, IUIOIIAJU IOINEPEYHOIO CEUEHUs U
YAEIBHOIO CONPOTUBIICHHs BEIIECTBA IPOBOJHHUKA, CHJIBI TOKA, WAYIIETO 4Yepes
IIPOBOJIHUK, OT HAIPSKEHUS HA MPOBOJAHUKE, UCCIEAOBAaHUE MTOCIIEN0BATEIBHOIO U
napaieIbHOro COeIMHEHUH TPOBOIHUKOB): MJIAHUPOBATh UCCIIEI0BaHKUE, COOUPATh
YCTAHOBKY M BBINIOJIHATH U3MEPEHUS, CIeys NPeAIoKEHHOMY IIaHy, (PUKCHPOBATh
Pe3yNIbTaThl OJIYYEHHOM 3aBUCMOCTH B BH/JI€ TaOIHI] U TpaUKOB, J1eJaTh BHIBOIbI
10 pe3yJIbTaTaM MCCIIEIOBAHNUS;

. MIPOBOJIUTH KOCBEHHBIE MU3MEPEHUsI (PU3NUECKUX BEIMUYUH (yIesIbHAs
TEIIOEMKOCTh BEIECTBA, COMPOTHBIEHUE IPOBOJHUKA, paboTa M MOIIHOCTh
AIIEKTPUYECKOTO TOKA): IUIAHUPOBATh U3MEPEHMsI, COOMPATh SKCHEPUMEHTAIbHYIO
YCTaHOBKY, C€AYs NPEII0KEHHON HHCTPYKIIUH, U BBIYUCIISATH 3HAYEHUE BEINYNHBI;

. coOmogaTh MpaBuUia TEXHUKM Oe3omacHOCTH TMpu  pabore cC
1a00paTOpHBIM 000PYI0OBAHUEM;

. XapaKTepu30BaTh TNPUHIUIBI JACUCTBUS HW3YYEHHBIX NPUOOPOB H
TEXHUUYECKHUX YCTPOICTB C OMOpPOW Ha MX ONUCaHUs (B TOM 4YHCIE: CHUCTeMa
OTOIJICHHSI TOMOB, TUTPOMETP, MapoBasi TypOuHa, aMIepMeTp, BOJIBTMETP, CUETUUK

BHCKTquCCKOﬁ OHCEPTIHUU, ISJICKTPOOCBECTHUTCIBHBIC HpI/I60pBI, HarpeBaTCJIbHbIC



AIEKTPOTPUOOPH! (MMPUMEPHI), DIESKTPUUECKHUE MPEAOXPAHUTENH, JIEKTPOMArHuT,
JJIEKTPOJIBUTATENh IIOCTOSIHHOTO TOKa), HCIOJB3ysd 3HAaHUS O CBOMCTBax
¢u3nUecKux sBICHUIA U HEOOXOMMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;

. pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOWCTBA M U3MEPUTEIIbHBIC
pUOOPHI 110 CXEMaM U CXEMAaTUYHBIM PHUCYHKaM ()KUAKOCTHBIA TEPMOMETP, TEPMOC,
IICUXPOMETp, THTPOMETp, JBUTATEeNb BHYTPEHHETO CrOpaHHs, AIIEKTPOCKOII,
peocTar), COCTaBJIATH CXEMBbl 3JCKTPUUYECKHUX IEeMel C MOCIeI0BATEIbHBIM U
napajyieIbHBIM COCAMHEHUEM JJIEMEHTOB, pas3iidyasi yCJIOBHBIE 00O3HAUCHHS
9JIEMEHTOB JICKTPUUECKHX LIEHeH;

. NOPUBOIUTE MpPHUMEPHl (HAXOAUTh WHPOPMAIMIO O MpUMepax)
NPAaKTUYECKOTO MCIIOIb30BaHMs (PU3MUECKUX 3HAHUW B MOBCEIHEBHOM JKU3HU IS
oOecrieyeHnss O€30MACHOCTH TPU OOPALICHWH C TPUOOpPaMU M TEXHHUYECKUMH
YCTPOWCTBAMHU, COXPAaHEHUS 3/0POBbS M COOJIOACHUS HOPM DKOJIOTHYECKOTO
HIOBE/ICHUSI B OKPY)KAIOLIEH cpene;

. OCYIIECTBIISITh TOUCK MHPOPMALUU (UIUIECKOTO COACPKAHUS B
MHTEpHETE, HA OCHOBE MMEIOIIMXCS 3HAHUH U MyTeM CPaBHEHUS TOTIOJHUTEIbHBIX
MCTOYHHMKOB BBIJCTATH MH(POPMAIHIO, KOTOpasi SBISIETCS MPOTHBOPEYMBOW WIIU
MOeT OBITh HEZIOCTOBEPHOIA;

. WCTOJNB30BAaTh TIPU  BBINIOJHEHWH Yy4eOHBIX 3aJaHUil Hay4dHO-
HOMYJISIPHYIO JIUTEPATYpy (U3NUIECKOTO COJCPXKAHUS, CIPAaBOYHBIE MaTepHalbl,
pecypcel cetu MHTepHer, BiajeTh MpUeMaMH KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3oBaHus HHGOPMAIMK U3 OTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

. cO3/1aBaTh COOCTBEHHBIC MMCEMEHHBIE M KPATKHE YCTHBIE COOOIICHUS,
000011251 “”HPOPMAUIO U3 HECKOJIBKMX MCTOYHUKOB (PU3NYECKOTO COAEpIaHUS, B
TOM  4YWCle  MyOJMYHO  NPEACTaBIATb  PE3yNbTaThl  MPOEKTHOM WU
UCCIIEI0BATEIbCKON NEATETbHOCTH, IPH 3TOM I'PAMOTHO UCIIOJIb30BaTh U3yYEHHBIH
MOHATHIHBIN armapaT Kypca GU3UKH, COMPOBOXKIATh BHICTYIUICHUE MTPE3CHTAIIUEH;

. MIPH BBIMTOJIHEHNH y4eOHBIX TPOEKTOB M MCCIEOBaHUI (pr3muecKix
IPOIIECCOB pacCHpeAeNsiTh 0053aHHOCTH B IPYIINE B COOTBETCTBHUHU C IOCTABJICHHBIMU
3aJauaMy, CJIEeIUTh 3a BBINOJHEHHWEM IUIaHa JNEMCTBUH M KOPPEKTUPOBATh €ro,
aJICKBaTHO OIICHWBATh COOCTBEHHBIN BKJIAJl B JCSITEIHHOCTh TPYIIIBI, BRICTPAUBATh
KOMMYHHKAaTHBHOE  B3aUMOJICHCTBHE, TPOSIBIISAE ~ TOTOBHOCTh  pa3permaTh

KOH(JIUKTBI.



9-ii kiIacce

K xonmy oOyueHust B 9-M KJjiacce mpeaMeTHBIE pe3yiabTaThl HAa 0a30BOM YpPOBHE

JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y O0yUAIOLUXCSI YMEHHH:

. UCIOJIb30BaTh IOHATHS: CHCTEMa OTCuUeTa, MaTepualibHas TOYKa,
TPaeKTOPHs, OTHOCUTEIILHOCTh MEXaHUYECKOTO JBIDKEHHUS, 1eopmanus (yrnpyras,
IIacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOPEHHE, HEBECOMOCTh U
Neperpy3ku, LHEHTP TKECTH, aOCOIIOTHO TBEPAOE TENO, LEHTP TSKECTH TBEPAOTO
TeJla, pPaBHOBECHE, MEXaHMYECKHE KolIeOaHWs M BOJHBI, 3BYK, HH(QPa3BYK U
yIbTPa3BYK, 3JEKTPOMArHUTHbBIE BOJIHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJH, CBET,
OJIM30PYKOCTh M JAIBbHO30PKOCTh, CIIEKTPhHI UCITYCKaHHS U MOTJIOLICHHs, anbda-,
Oera- ¥ raMMa-u3Iy4eHHs], U30TOIIbI, siIepHAasi SHEPTreTHKA;

. pasnuyarb SIBJIICHUS (paBHOMEpHOE u HEpaBHOMEPHOE
OPSIMOJIMHENHOE  JIBUYKEHUE, DPABHOYCKOPEHHOE NPSIMOJIMHEMHOE JIBUYKEHUE,
cBOOOAHOE TajJeHHE Tel, paBHOMEPHOE JBUKEHHE IO  OKpPYKHOCTH,
B3aMMOJICHCTBHE TeJl, pEaKTUBHOE JBUXKEHHE, KoJiebaTenbHOEe JABM)KCHUE
(3aTyxarmue U BBIHYXICHHBIC KOJeOaHMs), PE30HAHC, BOJIHOBOE JIBH)KCHHE,
OTpaXeHUE 3BYKA, IPSIMOJIMHENHOE pacpoCTpaHEHHE, OTPAKEHUE U MIPEIOMIIEHUE
CBETAa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3sIo’KEHHE OEJI0ro CBEeTa B CHEKTP U
CIIO)KEHHE  CHEKTPaJbHbIX  I[IBETOB,  JAMCIEPCUS  CBETa,  E€CTECTBEHHas
PaAMOAaKTUBHOCTb, BO3HMKHOBEHHME JIMHEMUYaTOro CIEKTpa U3Iy4YeHHUs) 110
ONMCAHUIO MX XapaKTEPHBIX CBOICTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIINX
JaHHOE (pr3HYecKoe SIBICHUE;

. pacrio3HaBaTh TPOSIBIIEHHE M3YYEHHBIX (U3NYECKUX SBICHUH B
OKpy’KaroleM mMupe (B TOM uucie (U3MUecKue sBICHHUS B MPHUPOJE: MPHUIUBBI U
OTJIUBBI, ABMKEeHUE M1aHeT CONHEYHOW CHCTEMBbI, PEAKTUBHOE JIBM)KEHUE YKUBBIX
OpraHU3MOB, BOCIIPHUSTHE 3BYKOB >KUBOTHBIMH, 3E€MJIETPSACEHHUE, CelcMHYecKue
BOJIHBI, IlyHaMH, 9X0, I[BETa TeJ, ONTHYECKUE SBJICHUS B MPUPOJE, ONOIOTHUECKOe
JeicTBUe BHJIUMOIO, YIbTPa(UOIETOBOTO W PEHTTEHOBCKOTO  M3IIyYEHHIA,
€CTECTBEHHbI paJMOAaKTUBHBIN (OH, KOCMHUYECKHE JIy4H, paJuOaKTHBHOE
U3ITy4YeHUE NPUPOTHBIX MHUHEPAJOB, NEHCTBHE PaJUOAKTHBHBIX H3IYYEHHMH Ha
OpraHu3M 4YeJOBEKa), MPH 3TOM IEPEBOAUTH MPAKTHUECKYIO 33j1a4dy B y4eOHYIO,

BBIIACIIATh CYIICCTBCHHBIC CBOMCTBaA (HpI/I3HaKI/I) (I)I/I3I/I‘-ICCKI/IX HBHCHHﬁ;



. ONUCBHIBATh H3YyYCHHBIE CBOWCTBA TE M (PU3MUECKUE SBIIECHUS,
UCHONb3Yysl (hPU3MUECKHE BEIUYMHBI (CPEHSSI M MTHOBEHHAs CKOPOCTh Tesa IpH
HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, MEPEMELICHNE, ITyTh, yIJI0Bas CKOPOCTb,
CHJIa TPEHHUS, CHUJIa YIIPYTOCTH, CHJIa TSHKECTH, YCKOPEHHE CBOOOIHOTO MaIeHUs, BEC
TeJa, UMIYJIbC TeJa, HMMIIYJbC CHJIBI, MEXaHM4yeckas padoTa U MOILHOCTb,
NOTEHIMAJbHAsL SHEprusl Teda, MOJHATOrO HaJ IOBEPXHOCTHIO  3€MJIH,
NOTEHLMANbHAsL 3HEPIUs CKATOW MPYKUHBI, KUHETHYECKas SHEprus, IOJIHas
MeXaHU4YeCKasi YJHEPTusl, ePUO]] M YacTOTa KOoJIeOaHWi, AJTMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTA TOHA, CKOPOCTb CBETa, MOKAa3aTellb IMPEJOMJIEHUS CpENbl), MpH
ONUCAaHUM TPABHIBHO TPAKTOBaTh (PU3UUECKUN CMBICI HCHOJIb3YEMbIX BEIMYUH,
o0o3HaueHWst W eAWHUIBl (U3UYECKUX  BEJIMYMH, HAXOAWUTh (OPMYIIBI,
CBS3BIBAIOIME AAHHYIO (DU3MUECKYIO BEJIMUYMHY C JPYTUMHU BEIMUYUHAMU, CTPOUTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJIHYUH;

. XapaKTepu30BaTh CBOMCTBA Tel, (hU3NUYECKHE SIBICHUS U MPOLECCHI,
UCIIOJIb3YSl 3aKOH COXPAHEHHS SHEPruH, 3aKOH BCEMHUPHOIO TATOTEHMS, IIPUHIIUIL
CYNEPHO3UIMU CUJI, IPUHIUI OTHOCUTENbHOCTH ["anunes, 3akonsl HproToHA, 3aK0H
COXpaHEHMsI MMITyJbCa, 3aKOHbl OTPAaXXEHHUsS U IMPEJOMJICHUS CBETa, 3aKOHBI
COXpPaHEHMsI 3apsiIOBOTO M MacCOBOI0 YMCEN IPU SACPHBIX PEAKLHUAX, IPU 3TOM
JIaBaTh CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alHUCBIBaTh €r0 MaTeMaTH4eCKOe
BBbIpaXXKECHMUE;

. OOBSICHATH (PU3MUECKHE MPOIIECCHl M CBOWCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CHUTyallUd IPAaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH
MPUYNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHNE U3 2—3 JTOTMYECKUX I1aroB C
onopoi Ha 2—3 U3y4eHHBIX CBOMCTBA (PU3NYECKUX SBICHUM, (PU3MUECKUX 3aKOHOB
WJIU 3aKOHOMEPHOCTEH;

. pemaTh pacueTHbIE 3aJa4yM (ONMMparoIluecss Ha CUCTeMy M3 2-3
YpaBHEHHUI), HUCHONB3YyS 3aKOHbl M (GOpPMYJbl, CBS3bIBaIOLIUE (hU3NMUEcKUe
BEJIMYMHBI: Ha OCHOBE aHalIM3a YCJIOBHUS 33/aud 3alHChIBaTh KPAaTKOE YCJIOBHE,
BBISBIISAITH HEJIOCTAIOIIME UM N30BITOYHBIE TaHHBIE, BEIOUPATh 3aKOHBI U ()OPMYIIBI,
HE0OXO/UMBIE JUIsl PELICHHs, TPOBOJAUTh PAacyeThl M OIICHWBATh PEATUCTUYHOCTD
MOJIy4YEHHOT0 3HauYeHUsl (PU3UUECKOI BEIMYMHBL;

. pacrno3HaBaTh NMPOOJIEeMbl, KOTOPbIE MOXKHO PEIIUTh MPH IMOMOIIU
(¢U3MUEeCKUX  METO/A0B, UCHOJb3YysSd  OMNHMCAaHUE  HCCIENOBaHMSA,  BBLIEIATH

MMPOBEPACMOC MPCAINOJIOKCHUC, OLCHUBATH IIPABUIIBHOCTL IOPAAKA IPOBCACHUSA



WCCJIEIOBAHMSI, JI€JaTh BBIBOJIbI, MHTEPIPETUPOBATh PE3YNIbTaThl HAOMIOIEHUN U
OTIBITOB;

. MPOBOJIUTH OIBITHI 10 HAOMIOJACHUIO (PU3UYECKUX SIBICHUH WU
(¢u3nUecKux CBOMCTB Tel (M3y4eHne BTOpOro 3akoHa HploToOHA, 3aKOHA COXpaHEHHS
SHEPruH, 3aBUCUMOCTH MepHoia KoieOaHul MPYKUHHOTO MasiTHUKA OT MacChl rpy3a
U JKECTKOCTH MPYXHHBl M HE3aBHCUMOCTh OT aMIUIMTYAbl MallbIX KoJIeOaHHi,
NpSAMOJIMHEHHOE PacIpOCTpAaHEHHE CBETAa, Pa3lIoKeHUE OEJIoro CBeTa B CIEKTP,
U3y4eHHE CBOMCTB M300paKEHHMS B IUIOCKOM 3€pKalie M CBOMCTB H300paKCHHS
npeaMeTa B coOuparolel JInH3e, HaOJt0IeHUE CIUIONIHBIX U IMHEHYaThIX CIIEKTPOB
U3ITy4eHHs): CaMOCTOSITEIbHO COOMpaTh YCTaHOBKY U3 HM30BITOYHOrO Habopa
000pyI0BaHUSs, OTMCHIBATH X0/ OTIBITA M €70 PE3YIIbTAThI, (HOPMYIHUPOBATH BHIBOJIBI,

. NPOBOJUTh TPH HEOOXOAWMOCTH CEpPHUI0 TPSAMBIX HM3MEPEHHUH,
ompezensis CpelHee 3HAaYeHHE H3MepseMOil Benu4yuHbl ((POKYCHOE pacCTOsSHUE
coOMparoIIei TUH3bI), 000CHOBBIBATH BHIOOP CII0C00a U3MEPEHUS (M3MEPUTEIIBHOTO
npudopa);

. MPOBOJIUTH HCCIIEIOBAHUE 3aBUCUMOCTEH (H3UUECKUX BEITUYUH C
UCIIOJIb30BAaHUEM TMPSIMBIX HU3MEPEHHH (3aBUCHUMOCTh IYTH OT BPEMEHH IpU
PaBHOYCKOPEHHOM JBMKEHHH ©O€3 HadyallbHOM CKOpPOCTH, Mepuojaa KoJeOaHHii
MaTeMaTHYECKOTO MAasATHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yTJia OTPAKEHUS CBETa
OT yIrila TaJeHWss W Yrja TMpelOMICHHS OT yIjla TaJeHus): TUIaHUPOBATh
HCCJIEIOBAaHHUE, CAaMOCTOSITENIbHO COOMpPATh YCTaHOBKY, (PMKCHPOBATH PE3yIbTaThl
MOJyYEHHOW 3aBUCUMOCTH (PU3UYECKMX BEIWYMH B BUAEC TaOMUI] M TpaduKOB,
JIeNIaTh BBIBOJIBI TIO PE3YJIbTaTaM HUCCIIEIOBaHUS;

. MPOBOJNTh KOCBEHHBIC M3MEPECHUS (DU3MYCCKUX BEIMYUH (CpEIHSS
CKOpOCTh M YCKOpEHHE Teja IpH PaBHOYCKOPEHHOM JIBUKEHUH, YCKOpEHHE
CBOOOJHOTO TaJICHUS, )KECTKOCTh MPYKUHBI, KOAD(OUIIMEHT TPEHUS CKOIBKECHHUS,
MexaHuuyeckas paboTa W  MOUIIHOCTh, 4YacToTa M Mepuoj  KojeOaHui
MaTeMaTHYECKOTO W TIPYKHHHOTO MAasTHHUKOB, ONTHYECKas CHiia COOMpAaroIei
JUH3BI,  PAagUOAKTHBHBIA  (OH):  IUIAHUPOBATH  U3MEPEHHs,  coOUpaTh
IKCIIEPUMEHTAJIbHYI0 YCTAHOBKY M BBITIONHATH U3MEPEHUS, CIEIys IPEIIOKEHHON
WHCTPYKIIMW, BBIYHCIATh 3HAYCHUE BEIMYWMHBI W aHAIM3HPOBATh IOJyYCHHBIC
pPE3YJBTAThI C YYETOM 3aIaHHON MOTPEIIHOCTH U3MEPEHHUI;

. coOmogaTh MpaBuUia TEXHUKUM Oe3omacHOCTH TMpu  pabore C

71a00paTOpHBIM 000PYI0OBAHUEM;



. pa3nuuaTh OCHOBHBIC NMPHU3HAKU H3YYCHHBIX (DU3NYECKUX MOJIEIICH:
MaTepualibHasi TOYKa, aOCOITIOTHO TBEpPAOE TENIO, TOUYCUHBI MCTOYHUK CBETA, Y4,
TOHKa4 JIMH3a, IJIaHCTapHasaA MOJACIIb aTOMa, HYKJIOHHAA MOJACJIb aTOMHOI'O sA0pa,

. XapaKTepu30BaTh NPUHIMIBI JEHCTBUS HM3YYEHHBIX NPHOOPOB U
TEXHHYECKUX YCTPOMCTB C ONOPOM HAa WX ONMUCAHUS (B TOM YHCIIE: CIUIOMETD,
JIATYUKH TIOJIOKCHHUSI, PACCTOSIHUS M YCKOPEHHUsI, PaKeTa, 9X0JI0T, OUKH, MEPUCKOII,
¢doroanmapar, ONTUYECKHE CBETOBOABI, CIEKTPOCKON, JO3UMETp, Kamepa
Bunibcona), uCnonb3ys 3HaHUS O CBOMCTBAX (DM3MUYECKUX SBICHHUIA U HEOOXOIUMBIC
du3nyeckre 3aKOHOMEPHOCTH;

. UCIIONIB30BATh CXEMBl M CXEMAaTHYHBIC PHUCYHKHM HW3yYCHHBIX
TEXHUUYECKUX YCTPOMNCTB, W3MEPUTEIbHBIX NPUOOPOB U  TEXHOJIOIMUYECKUX
MIPOIIECCOB MPHU PEIICHUU y4eOHO-TIPAKTHUSCKUX 3ajad, ONTHYECKUE CXEMBI IS
HOCTPOEHHS N300paKEHHH B INIOCKOM 3€pKajie M COOMPAIOILEH JTHH3E;

. OPUBOIUTE IMpPHUMEPHl (HAXOJUTh WHPOPMAIMIO O MpUMepax)
MMPAKTUYCCKOI'0 MCII0JIb30BaHUSA (1)I/I3I/I'-ICCKI/IX 3HAaHUH B HOBCCIIHCBHOfI KHU3HU IJIA
oOecrieyeHnss 0OE€30MACHOCTH TIpU OOPALICHWH C TPUOOpPaMU M TEXHHUYECKUMH
YCTPOWCTBAMH, COXPAaHEHUS 3/I0POBbS M COOJIOACHUS HOPM AKOJIOTHYECKOTO
HIOBE/ICHUSI B OKPY)KAIOLIEH cpene;

. OCYILECTBIATh MOMCK HHGpOpManuu (U3NUECKOTO COJEp’KaHUs B
UHTEpHETE, CaMOCTOSITENIbHO (OPMYNIHpPYs MOUCKOBBIM 3alpoc, HAXOOUTh IyTU
OTIpeieNIeHUs] IOCTOBEPHOCTH TOJIyYeHHOM MH(OpMAalMU Ha OCHOBE HMMEIOIIHUXCS
3HAHUH U JONOJHUTEIbHBIX UICTOUHUKOB,;

. UCIOJIb30BaTh IPH BBINOJIHEHWH Y4YEOHBIX 3aJaHUM Hay4dHO-
MONYJISIPHYIO JIUTEPATypy (PU3MUECKOTO COJEp>KaHUsl, CIPaBOYHBIC MaTepUAIbI,
pecypcel cetu MHTepHer, BiajeTh MpUeMaMH KOHCIIEKTUPOBAHHS TEKCTa,
npeoOpa3oBaHus HHGOPMAIMK U3 OTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

(] co3gaBaThb cOOCTBEHHBLIE ITHMCHMEHHBIE H YCTHBIC C006HIGHI/I$I Ha
OCHOBE I/IH(bOpMaHI/II/I U3 HECKOJBKHX HCTOYHHKOB (1)I/I3I/I‘-IGCKOFO COJZCpIKaHNA,
nyOoJIMYHO TPEACTaBIATh PE3YNbTaThl MPOEKTHON WM  HCCIIEIO0BATEIbCKOM
NeSITebHOCTH, TPH 3TOM TPAMOTHO HCMOJb30BATh H3YYEHHBIH IMOHATUHHBIN
ammapaT M3y4aeMoro paszena (UMK M CONPOBOXIATh  BBICTYIUICHHE

Ipe3eHTalMeN C y4eTOM 0COOEHHOCTEH ayTMTOPUH CBEPCTHUKOB.

TemaTnyeckoe NJIaHUPOBaHUE
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Pa3gen 5. KBanToBbIe IBJIeHUSA
Hcnyckanue u
5.1 4 1
MOTJIOIIEHUE CBETA ATOMOM
Crpoenue
5.2 6 1
aTOMHOTO si/ipa
5.3 SAnepHble peakun 7 1
Hroro no pazgeny 17
Pasnen 6. [loBTOopuTe1bHO-00001IAK0IINIT MOAYJIb
IToBTOpeHune u
00001IeHHE  COepIKAHUS
6.1 9 2
Kypca ¢usuku 3a 7-9-i
KJ1acc
Htoro no pazneny 9
OBIIEE KOJIMYECTBO
102 27

YACOB 110 [TPOTPAMME
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