154. ®enepanpHas padouas mporpaMma mo yueOHoMmy npeamery «Dusuka
(YyriryOn€éHHbINA yPOBEHb).

154.1. ®enepanbHas paboyas mporpamma o yueoHomy rnpeamery «Dusmka
(yrnyOnéuuelii  ypoBeHb) (mpeamerHas oOsacth  «EcTecTBeHHO-HAy4HBIC
npeaMeThI») (J1ajiee COOTBETCTBEHHO — IporpaMma 1o (¢usuke, Gu3nka) BKIOYaET
MOSICHUTENBHYIO 3aIUCKY, COJIep)KaHhe OOY4YeHHUs, IUTAaHUPYEMbIE pe3yJIbTaThl
OCBOEHUS TPOTPaMMBI 110 (PUBHKE.

154.2. TlosicHuTenpHas 3aMucKa.

154.2.1. IIporpamma 1o pu3nke Ha YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHus
COCTaBJIeHa Ha OCHOBE MOJIOKEHU W TpeOOBaHMI K pe3yjbTaTaM OCBOCHUS Ha
yIiyOJIEHHOM YPOBHE OCHOBHOM 00pa30BaTeNbHON MPOrpaMMbl, PEICTaBICHHBIX
B ®I'OC 00O, a Taxxe ¢ yu€tom denepaibHol pabodeit mporpaMMbl BOCIUTaHUS
¥ KOHIICTIIUY TIpenoAaBaHus yueOHoro npeamera «Dusmkay.

154.2.2. Conepxanue  mporpaMmbl 1o (U3MKE  HaNpaBlIeHO  Ha
yIOBJIETBOPEHHUE IMOBBIIIEHHBIX 3aIPOCOB OOYyYarOMIMXCS, CTPEMSIIUXCS K Oosee
IIyOOKOMY OCBOCHHIO (DM3MYECKUX 3HAHWM, U Ha (HOPMHUPOBAHHE E€CTECTBEHHO-
HAy4YHOM TpaMOTHOCTH oOydarmmxca. B mporpamme no ¢u3uke y4YUTHIBAIOTCA
BO3MOXKHOCTH y4eOHOro mpeamera B peanuzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM Pe3yJIbTaTaM OOy4EHHs, a TAKKe
MEXKIMPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTI'O O0IIIEro 00pa3oBaHMUs.

154.2.3. IlporpamMmma no ¢u3uKe yCTaHABIMBAET paclpeieicHue y4eOHOro
MaTtepuajia 10 TrojaM oOydeHus (IO KjaccaMm), MpeajaraeT IPUMEPHYIO
MOCNIEOBATEIbHOCTh HM3yUYEHUsI TeM, OCHOBAHHYIO Ha JIOTUKE pa3BUTHUSA
IPEIMETHOTO COIEP KAaHUS U yUETE BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

154.2.4. Tlporpamma 10 (u3uke pa3paboTaHa C IENbI0 OKa3aHUs
METOJAMYECKOW MOMOIIY YYUTENIO B CO3/IaHUU paboyeil mporpaMMebl 1o y4eOHOMY
pEeaAMETY.

154.2.5. ®usuka sABISETCS CUCTEMOOOPA3YIOIINM JIJIsl €CTECTBEHHO-HAYUHBIX
y4eOHBIX MPEIMETOB, IOCKOJBKY (PU3MUECKHE 3aKOHBI JIeXKAT B OCHOBE IPOIIECCOB

U SBIICHUH, H3y4yaeMbIX XHUMHEH, OuoJorHel, acTpoHOMHUEH U (QU3nYecKou



reorpadueii, BHOCUT BKJIaJl B €CTECTBEHHO-HAYUHYIO KAPTHUHY MUPA, IPEIOCTABIISIET
Haubosee sicHble 00paslibl MPUMEHEHHUS HAay4YHOTO METOoJa MO3HAHUsS, TO €CTh
croco6a Moyy4eHus JOCTOBEPHBIX 3HAHHUM O MHpE.

154.2.6. Ogna W3 raaBHBIX 3a1a4 (PU3MYECKOrO 0Opa30BaHUS B CTPYKType
oOmero o0pa3oBaHusi COCTOMT B  (OPMUPOBAHUU  €CTECTBEHHO-HAYUYHOMU
IPaMOTHOCTH M UHTEpECca K HayKe y O0y4JaroIIMXCH.

N3ydyenne ¢u3uku Ha YriayOJEHHOM YpOBHE MPENOJaraeT yBEPEHHOE
BJIaJICHUE CJIETYIOIUMU KOMIETEHTHOCTSIMH, XapaKTepU3yIOIIUMH
€CTECTBEHHO-HAYYHYIO TPaMOTHOCTb:

HAy4YHO OOBSCHATD SIBICHHUS;

OLICHUBATh U TOHUMAaTh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHUS;

MHTEPIPETUPOBATH JIaHHBIE U MCIOJIb30BaTh HAyYHbIC JI0KA3aTENbCTBA IS
MOJTy4€HUs BHIBOJIOB.

154.2.7. llenu nzy4yenus GuU3MKU Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs
onpeseNieHbl B KOHILEMIMU TpernoaaBaHusi ydeOHoro mnpenMera «®Pusnka» B
oOpa3zoBaTeIbHBIX oOpraHuzamnusx Poccuiickoit  deaeparuu, peaqu3yOMUX
OCHOBHBIE 00111€00pa30BaTEIbHBIC MPOTPAMMBI.

154.2.8. llenu u3yuenusi Gpu3UKU HA yrIayOIEHHOM YPOBHE:

pa3BUTHE MHTEpEca U CTPEeMJICHHS OOydarouuxcs K HayYHOMY H3yYEHHUIO
IPUPOJIbI, PA3BUTHE UX UHTEIUIEKTYyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEICTABICHUNA O HAyYHOM METOJE MO3HaHUS U (OopMUpOBaHUE
UCCJIEI0BATENLCKOTO OTHOIICHUSI K OKPY KAIOIIUM SIBJICHUSIM;

(dhopMHUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK Pe3ysibTaTa U3yYeHUs: OCHOB
CTpOCHHSI MaTepUH U (PyHAAMEHTAIbHBIX 3aKOHOB (DU3HKU;

dbopMupoBaHHEe YMEHUI NpPUMEHATh (U3MUECKHe 3HaHUS U Hay4dHbIE
JI0Ka3aTeNbCTBA UL OOBSICHEHUS OKPYKAIOIINX SIBJICHHUIA;

(dbopMHUpOBaHNUE MPEACTABICHUN O POAU (U3UKHU [JI PA3BUTHS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TMPEJACTABICHUH O  BO3MOXKHBIX  cdepax  Oyaymien
poeCCHOHATLHON  JEATeTLHOCTH, CBS3aHHOM C (U3WUKOW, TMOATOTOBKA K

JTanbHENIeMy 00y4eHHUI0 B 3TOM HaIlpaBJICHUH;



dbopMHUpOBaHWE TOTOBHOCTM K JallbHEUIIEMY W3y4YeHUI0 (HU3UKH Ha
yriay0aEHHOM YPOBHE B paMKaX COOTBETCTBYIOIIUX Ipo¢uiieil 00yueHus: Ha ypoBHE
CpemHero o0Iero oopa3oBaHuUs.

JlocTkeHrue ATUX Lejedl mporpaMMmbl 1O (pU3MKe Ha ypOBHE OCHOBHOTO
oO1ero 00pa3oBaHus 00ECIEYMBACTCS PEIICHUEM CIICIYIONINX 3a/1au:

MpuoOpeTEeHNE 3HAHUNM O JUCKPETHOM CTPOEHUU BEIECTBA, MEXAaHUYECKUX,
TEIJIOBBIX, JIEKTPOMATHUTHBIX 1 KBAHTOBBIX SIBJICHUSX;

npruoOpeTEeHNE YMEHUH aHATTU3UPOBATh M OOBSICHATH (PU3HUECKUE SIBICHUS Ha
OCHOBE M3yUYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHE METOJIOB PELIECHUS pAaCUETHBIX U KAYECTBEHHBIX 3a]1a4, TPEOYIOUIUX
CO3JaHUsl W HCIOJb30BAaHUA (PU3UYECKUX MOJENEH, BKJIIOYash TBOPYECKUE U
MPaKTUKO-OPUEHTUPOBAHHBIE 33]1a4H;

Pa3BUTHE MCCIENOBATEIBLCKUX YMEHUN: HAONIOAATh SIBIICHUS U H3MEPSTh
(bu3NYecKue BEIMYUHBI, BBIIBUTATh THUIIOTE3bI U TIPEAiaraTh SKCIIEPUMEHTAIbHBIC
CIOCOOBI MX TPOBEPKH, TUIAHUPOBATH M MPOBOJUTH OIBITHI, SKCIIEPUMEHTAIBHBIE
UCCJIEIOBAHMSI, AHATTM3UPOBATH MOJTYYEHHBIEC JAHHBIE U MIPOBOJAUTH BHIBO/IBI;

OoCBOeHHE TPUEMOB palboThl ¢ HHGOpMalUe (HU3NUECKOTo COAep KaHUs,
BKJTFOYAsi MHPOPMAITUIO O COBPEMEHHBIX JOCTMIKEHUAX (PU3UKH, MHTEPIPETALHS U
KPUTHYECKOE OlIEHHBaHNE WH(OpPMALUY;

3HAKOMCTBO €O cepamul MPOPECCUOHAIBHON NESITEIbHOCTH, CBI3aHHBIMU C
GU3MKON, U COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMM Ha JOCTHXKEHHUSX
(bu3nYeCKON HAyKH.

154.2.9. O6m1ee ynciio 4acoB, pEKOMEHAOBAHHBIX JIJIs1 M3y4YeHUs (PU3UKU Ha
yray0iaéHHOM ypoBHE, — 340 yacoB: B 7 kiacce — 102 yaca (3 yaca B Heqeno), B 8
kiacce — 102 gaca (3 gaca B Hezeno), B 9 kiacce — 136 yacoB (4 yaca B HEJIEIIO).
[Tpu sTOM U3 00sA3aTENBHON YacTH yueOHOTO IJIaHa BbLAENsSETCs: B 7 Kiacce — 68
gacoB (2 Jaca B HeJeN0), B 8 Kiacce — 68 yacoB (2 yaca B HeJeN0), B 9 kiacce —
102 gaca (3 yaca B He/IeIIO).

[Ipennaraempiii B mporpamme Mo (U3MKE MepeyeHb JTa0OpaTOPHBIX M
MPAKTUYECKUX PadOT SABJISETCS PEKOMEHIATEIbHBIM, YUUTEIb JIeTIaeT BHIOOp MpHU

IPOBEJCHUHN JIa0OPaTOPHBIX padOT W OMBITOB C YYETOM HWHAWBHYyaJIbHBIX



O0COOCHHOCTEHl ~ 00ydYarommxcsi, CIHUCKa  OSKCIEPUMEHTAJIbHBIX  3aJaHHM,
npejiaraéMbIx B paMKax OCHOBHOTO FOCYJapCTBEHHOTO 3K3aMeHa Mo (PU3HKE.

154.3. Conepxanue o0ydeHus B 7 Kiacce.

154.3.1. ®uzuka u €€ poJib B MO3HAHUH OKPY>KAIOIIEro MHUpA.

®dusuka — Hayka O npupone. SBiIeHUs Npupoibl (JIEMEHTBI COIAEPIKaHUS,
BKJIFOYAIOLIUE MEXIpeIMETHbIe CBs3H). Du3nueckue SBICHUS: MEXaHUYECKHE,
TEIJIOBBIE, ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIE.

®dusznyeckue BenUUUHBI. Pa3zmepHocTh. EquHHIBI (U3NYECKUX BETUYHH.
Usmepenne Qusnuecknx BeauuuH. OTanoHbl. dusmueckue mnpubdopsl. llena
nenenus. [lorpemnocTts n3mepenuil. IlpaBuiia Oe3onacHoro Tpyaa npu padore c
1a0opaTopHbIM 00OpynoBaHuEM. MekayHapoaHas cuctema enuHul. llepeBoa
BHECHCTEMHBIX ¢IMHUI B eUHUALBI CH.

Kak ¢u3uka u gpyrue ectecTBEHHbIC HAyKU N3y4aroT mpupoy. EcrecTBeHHO-
HAy4YHBI METOJ TO3HaHUsA: HaOMIOJeHHe, IOCTaHOBKAa HAyYHOIO BOIpOCA,
BBIIBIDKEHUE THUIIOTE3, OSKCIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHHE
HabmogaeMoro aBiieHus. Onucanne GU3NUECKUX SIBJIEHUHM ¢ TOMOIIBIO MOJENIEH.

154.3.1.1. JleMOHCTpaIuu.

MexaHuueckue, TEIUIOBbIE, 3JIEKTPUYECKHE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIE SIBJICHMUS.

®duznyeckue MpuOOPHl U MpoUeAypa MPSMBIX MU3MEPEHUN aHAJIOTOBBIM U
UG poBBIM MPUOOPOM.

154.3.1.2. JlaGopaTtopHbie pabOTHI U OMBITHI.

Omnpenenenne HEHsbl AEJIEHUS MIKaIbl U3MEPUTEIBLHOTO PHOOopa.

N3mepenne paccTosHUM.

N3mepenwne mioniany u o0béMa. MeTon majaeTKy.

N3mepenne BpemeHu.

N3mepenue 00bEMa KUIKOCTH U TBEPAOTO Tea.

Omnpenenenne pa3MepoB MajbIX Tell. MeTox psaosB.

IIpoBeneHMe HCCIENOBAaHUSA II0 IIPOBEPKE THIIOTE3BI: JAIBHOCTH IIOJIETA
HIapuKa, MyIEHHOTO0 TOPU30HTAIILHO, TeM O0JIbIIIEe, UeM O0JIbllie BHICOTA ITyCKA.

154.3.2. TlepBoHauaabHbIE CBEACHHS O CTPOCHUU BELIECTBA.



CrpoeHue BelllecTBa: aTOMbl U MOJEKYJbI, UX pa3Mepbl U Macchl. ONBITHI,
JTIOKa3bIBAOIINE TUCKPETHOE CTPOEHUE BEILIECTBA.

JIBi>kenne wyactull BemiectBa. CBsI3b CKOPOCTU JIBUKEHHUSI YacTHUI[ C
temnepatypoii. bpoyHoBckoe npuxenue. Juddysus. BzaumopelicTBue yacTuil
BEILIECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOEHUE Ta30B, JKUIKOCTEN U TBEPIBIX
(kpuctammyeckux) Tesl. B3auMocBs3b MEXKy CBOWMCTBAMH BEUIECTB B Pa3HBIX
arperaTHBIX COCTOSIHHSIX M X aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

154.3.2.1. JleMOHCTpaIuH.

Habmronenue 6poyHOBCKOTO JBHKECHHUS.

Habmonenue nuddysumn.

HabGnronenue siBieHmi, 00bSICHIIOMUXCS MPUTSHKEHUEM WU OTTATKMBAHHEM
YacTHIl BEIIECTBA.

154.3.2.2. JTabopaTopHbie paOOTHI U OIBITHI.

OrueHka quaMeTpa aToMa METOJIOM PsTIOB (C UcIoab30BaHuEM (poTorpaduii).

OnbIThI 110 HAOJIOJIEHUIO TETNIOBOTO PACIIUPEHUS Fa30B.

OMnBITHI IO OOHAPYIKEHUIO TIEUCTBUS CHII MOJICKYJISIPHOTO TIPUTSHKCHUSI.

154.3.3. JIBmxeHne U B3aUMOJICHCTBHE TEII.

Mexannueckoe pasmxkeHue. Ilyte u  mepememenue. PaBHOMepHOEe U
HepaBHOMEpPHOE JBMKeHHe. CBOOOAHOE MaJeHHEe Kak MpUMEp HEPaBHOMEPHOTO
nBrkeHus: ten. Ckopoctb. CpelHsAss CKOPOCTh IMPU HEPABHOMEPHOM JBH)KCHHHU.
Pacuér nyty u BpeMeHU JBUKECHUS.

I'paduku 3aBUCMMOCTEH BETWYHMH, OIKCHIBAIOIUX JBWKeHHE. OO0mme
MOHATUS 00 OTHOCUTENBHOCTH JBWKeHUSA. CIIOXKEHUE CKOpPOCTEeH I Te,
JBIKYILIUXCS MTapajuiesIbHO.

SIBrieHne wHepuMHM. 3aKOH WHEpUMHU. B3anmopaelcTBHME Tel Kak MpUYMHA
M3MEHEHHSI CKOPOCTH JIBWKEHHMS Tein. Macca Kak Mepa HWHEPTHOCTH Tella B
MOCTyNaTEIbHOM JBWXKEHHUH. [InoTHOoCcTh BemecTBa. CBS3b IUIOTHOCTH C
KOJMYECTBOM MOJIEKYJl B eauHuIle o0béma BemecTtBa. CMecH H  CIUIAaBBI

IloBepXHOCTHAs U JINHENHAS IIJIOTHOCT.



Cuia Kak xapakTepHCTHKa B3auMojaercTBus Ten. Cuia ynpyrocTd U 3aKOH
['yka. M3mepenne cwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TATOTEHUS U CHJIA
TsokecTy. CHila TsKeCTH Ha qpyrux mianerax. Bec tena. Hesecomocts. Cnoxenue
CWJI, HaIMPABJEHHBIX MO OJHOMN mpsiMol. PaBHoneicTBytomas cwi. Cuiia TpeHus.
TpeHue CKOIBKEHUS M TPEHHE IIOKOs, BA3KOE TpeHue. TpeHue B NPUPOAE U
TEXHUKE.

154.3.3.1. JleMoHCcTpammm.

Habmoienne MexaHu4eckoro JBUKEHHUS Teja.

N3mepenne CKoOpoCTH NPSIMOJIMHENHOTO JBUKEHUS.

HabutoieHue siBjeHUs] HHEPLUH.

HabutoieHne n3MeHeHus: CKOpOCTH IIPU B3aUMOJICHCTBUU TEII.

CpaBHeHME Macc 110 B3aUMOJICUCTBUIO TEI.

CrnoxxeHue CHJI, HAalPaBJICHHBIX 110 OJHOW MPSIMOIA.

154.3.3.2. JTabopaTopHbie paOOTHI U OIBITHI.

OmnpeneneHre CKOPOCTH PaBHOMEPHOTO JBMXKEHHs (IIapuKa B >KUIKOCTH,
MOJIEIIH JICKTPUIECKOT0 aBTOMOOWIISI M TaK Jajee).

Omnpenenenue cperHed CKOPOCTH CKOJBKEHHA Opycka WM LIapuKa I10
HAKJIOHHOHU INIOCKOCTH.

Omnpenenenre MIOTHOCTH TBEPAOIO TENA.

OmBITB, NEMOHCTPUPYIOIIME 3aBHCHUMOCTh pacTsikeHHUs (nedopmariun)
IIPYKUHBI OT IIPUIOKEHHOW CHJIBI.

OneITBI, JEMOHCTPUPYIOLIME 3aBUCUMOCTb CHWJIBI TPEHMS CKOJIBXKCHHUS OT
CHWJIBI JABJICHUS M XapaKTepa CONPUKACAIOIIUXCS ITIOBEPXHOCTEM.

154.3.4. JlaBneHue TBEPABIX TEN, KUAKOCTEH U Ta30B.

154.3.4. Paznen 4. JlaBnenue TBEPIABIX Tel, )KUIKOCTEH U ra30B.

Hasnenue. Cuia napneHusi. CriocoObl yMEHbBILICHUS U YBEJINYCHHUSI JaBICHUS.
JlaBrieHue raza. 3aBUCUMOCTD JIaBJICHUs ra3a oT 00bEMa 1 Temnepatypsl. [lepenaua
JABIEHUs TBEPABIMU TelaMH, OKUAKOCTAMU M rasamu. 3akoH Ilackais.
[THeBMaTHYECKUE MAIIVHBI.

3aBUCHUMOCTh  JIaBJICHUS  JKUJAKOCTH  OT  IIIYOMHBI  TOTPY>KEHUS.

'uapocratnueckuit mapagokc. CooOmaromuecss cocyasl. ['mapaBianueckue



MeXaHu3Mbl. VICroiap30BaHUE BBICOKMX JIABJICHUN B COBPEMEHHBIX TEXHOJOTHSIX.
Y CTpOoiCTBO BOAOIPOBOAA.

AtMocdepa 3emnu u atMocepHoe napieHue. [IpuuuHbl CyliecTBOBaHUS
BO3yIIHONM 00o0snouku 3emin. OmnblT Toppuuemnu. M3mepenue armocdepHoro
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOI0 JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[TpuGopsl 1t U3MEPEHUs: aTMOC(PEPHOTO TaBICHUS.

JlericTBUE )KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeEJIO. BrITaskuBaromas
(apxumenoBa) cuia. 3aKkoH ApxuMesia. Y cJIOBHE BOSHUKHOBEHUS BHITAIKUBAIOIIEH
(apxumenoBoii) cuiibl, noarekanue. [lnaBanue ten. Bo3myxomnaBaHue.

154.3.4.1. JleMOHCTpaIlUH.

3aBUCUMOCTB JABJIEHUSA ra3a OT TEMIEPATYPHI.

[lepenaya gaBiIeHUs ) KUIKOCTHIO U Ta30M.

Coobmatomuecs coCyibl.

I'mppasnuueckunii npecc.

[IposiBieHMe neicTBUS aTMOC(EPHOTO JABICHUS.

Cudon.

3aBUCUMOCTh BBITAIKHBAIOLICH CHUJIBI OT 00BEMA MOTPYKEHHOU B )KUIKOCTD
YaCTHU TeJa U IJIOTHOCTH KUKOCTH.

PaBeHCTBO BRITATKMBAOUIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue miiaBaHus TE: MJIaBaHUE WIIH MOTPY>KEHHUE TEll B 3aBUCUMOCTH OT
COOTHOIIECHUS TJIOTHOCTEW TEJIA U JKUJIKOCTH.

154.3.4.2. JlaGopaTtopHbie pabOTHI U OTBITHI.

UccnenoBanne 3aBUCUMOCTH Beca Teja B BOJE OT 00bEMa MOrpykKEHHOM B
XKUJKOCTh YaCTH TeJa.

OmnpeneneHre BBITAIKUBAIOIIECH CUJIBL, IEUCTBYIOIIECH Ha TEJO, IOTPYXKEHHOE
B JKUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKABAIOILIEH CUJIbI, JCUCTBYIOLIEH HA TEJIO B
KUJKOCTH, OT MAaCChI TEJA.

OnbITel, JAEMOHCTPUPYIOIIME  3aBUCHMOCTh  BBITAJIKHUBAOIIEH  CHIIBL,
JEHCTBYIONIEH Ha TENO B JKUJIKOCTH, OT 00bEMa MOrPYKEHHOHN B KUAKOCTh YacTH

TCJIa 1 OT IIJIOTHOCTH XUAKOCTH.



KoncTtpynpoBanue apeomMeTpa WM KOHCTPYUPOBAHUE JIOAKU U ONIPEIEICHNE
€€ rpy3010AbEMHOCTH.

154.3.5. PaboTa 1 MOIIHOCTb. DHEPTHS.

Mexanuueckasi paboTa JUisl CUJI, HAIIPaBJIECHHBIX BAOJb JIMHUU IEPEMEIICHHUS.
MoIIHOCTb.

[IpocThie MeXaHU3MBI: pblUar, BOpPOT, OJIOK, MOJKMCHIACT, HAKIOHHAS
IJIOCKOCTh, HO)KHUYHBIN MexaHn3M. MomeHT cuibl. PaBHoBecue peryara. [Ipasuio
MOMEHTOB. [IpuMeHeHMe TmpaBWiIa paBHOBECUs pbluara K OJIOKY. «3050TO€
npaswiio» Mexanuku. KIIJ[ mpocTeix MexanusmoB. IIpocTeie MeXaHU3MBI B OBITY,
TE€XHUKE, )KUBBIX OpraHu3Max.

Mexannueckass dHeprusa. KuHernueckas ¢ NOTEHIMAJIbHAs DSHEPTHUS.
[IpeBpanieHre oqHOTO BUIa MEXAHUYECKON SHEPTUM B APYTrOr. 3aKOH COXPAHEHUS
Y IIPEBPALLECHUS] DHEPTUN B MEXAHUKE.

154.3.5.1. JleMoHCTpaImm.

[IpuMepsl MPOCTBIX MEXaHU3MOB.

154.3.5.2. JlaGopaTtopHbie pabOTHI U OMBITHI.

HccnenoBanue yciioBuii paBHOBECHUS pbluara.

N3smepenne KII/] HakIOHHON INTIOCKOCTH.

W3ydenue mpasuiia pblyara JJis HOJBUKHOTO U HEMOJBUKHOTO OJIOKOB.

Omnpenenenue KIIJ[ mogBu)HOTO ¥ HEMOABUKHOTO OJIOKA.

Omnpenenenre padbOThl CUIIbI YIIPYTOCTH NPH MOABEME TPY30B IPHU MOMOIIH
MMOABWKHOTO OJIOKA.

N3ydenue 3aKkoHa COXpaHEHUSI MEXAHUYECKON DHEPTUM.

154.4. Conepxanue oOydeHus B 8 Kiiacce.

154.4.1. TennoBsi€ SIBICHUS.

OCHOBHBIE TIOJIOKEHUS MOJEKYJSIPHO-KUHETUYECKOW TEOPUH CTPOCHHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJ. ONbIThI, NOATBEPKAAIOLINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPUHU.

Mogenu TBEPAOTO, KUIKOTO M Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan Il HOBBIX

TEXHOJOTHM. TEeXHOIOrMH NOJyuyeHUsI HCKYCCTBEHHBIX anMa3oB. OObsiCHEHHE



CBOWCTB T'a30B, KUJIKOCTEU U TBEPABIX TEJ HA OCHOBE IOJOKECHUN MOJEKYIAPHO-
KMHETUYECKOU Teopuur. [I0BEpXHOCTHOE HATSKEHUE, CMAadMBaHUE, KAIWJUIPHBIC
aBieHUs. TelioBoe pacliMpeHUue M C)KaThe. 3aBUCHMOCTh JAaBJIEHUS ra3a OT
00béMa, TeMIiepaTyphl.

Temnepatypa. CBa3b TeMIIEpaTypbl CO CPEIHEH KUHETHUYECKOW SHEpruei
TEIUIOBOTO JIBM>KEHUS YacTHUll. TeMnepaTypHbIE IIKAJIBI.

Buytpennsas osHeprusi. CnocoObl HW3MEHEHHUSI BHYTPEHHEH SHepruu:
TeIJIonepeaaya u copepiieHre padboTel. Buasl Teruionepeaaun: TEmIONPOBOIHOCTD,
KOHBEKIMA, M3JydeHue. Buuapl Ttemonepenayn B INPUPOAE M TEXHHKE.
HeobpaTtuMocCTh TEMIOBBIX NPOLECCOB.

KonnuectBo TerwioTel. Y AelbHAS TEIUIOEMKOCTH BEHIECTBA. 1eIIOOOMEH U
TeIJIOBOE paBHOBecHE. 3aKoH HbroToHa-PrxMaHa. YpaBHeHHE TEIIOBOTO OajiaHca.

IImaBiienyre M OTBEpAEBaHNE KPUCTAIUIMYECKUX BEIIECTB. Y IE€IbHAsI TENI0TA
wiasnenus. [lapooOpazoBanue u konaencauus. Mcnapenne. Kunenue. Y aenpHas
TEIUI0Ta NapooOpa3zoBaHusl. 3aBUCUMOCTh TEMIIEPATypPbl KUIIEHUS OT aTMOC(HEpPHOTO
naBJieHUsA. HachllEeHHBIN M HEHACBIIIEHHBIN T1ap. BIIaxKHOCTH BO3IyXa.

DHeprus TOIMBa. Y IeJIbHas TEMJI0Ta CTOPAHUs.

[Mpunuuner pa®otsl TeroBbix asurateneid. KIIJ[ temmoBoro nBuratens.
TennmoBble ABUraTeNM M 3alUTa OKPY)KAOLIEHW cpeabl. TensoBele MOTEpU B
TEIUIOCETSX.

3aKOH COXpaHEHUs W NMPEBPALIEHUS YHEPTUM B MEXAHUYECKHUX U TETUIOBBIX
MIPOIIECCAX.

154.4.1.1. JleMOHCTpaIlUH.

Hab6nronenue 6poyHOBCKOTO IBUKCHHUS.

Hab6nronenue nuddysun.

Habmtonenue sBiIeHMI MOBEPXHOCTHOTO HATSDKEHHUS, CMauuMBaHUA U
KAIWJUISIPHBIX SIBJICHUM.

HabGnronenue TemioBoro paciimpeHus Tedl.

W3meHeHnue naBieHus rasa Opu U3MEHEHUM OObEMa M HarpeBaHUM WM
OXJIAKICHUH.

[IpaBuiia u3MepeHuss TEMIIEPATYPHL.



Buae! Termonepenaun.

OxJtaKaeHue Ipyu COBEPIIICHUHN PaOOTHI.

HarpeBanue npu coBepIiieHNN pabOThl BHEITHUMHU CHUJIAMHU.

CpaBHEHUE TEIUIOEMKOCTEN Pa3IMYHbIX BELIECTB.

Habmronenue kumneuus.

Hab6nrogenue nocTosiHCTBA TeMIIepaTyphl P MJIaBJICHUU.

Mojenu TeIIOBBIX JIBUTATENICH.

154.4.1.2. JTabopaTopHbIe paOOTHI U OIBITHI.

OMnBITH IO OOHAPYIKEHUIO TEUCTBHS CHJI MOJICKYJIIPHOTO TIPUTSHKCHHUSI.

OnbIThI O BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIA caxapa.

N3MepeHne Ttemmeparypbl NOpH IOMOIIM KUIKOCTHOIO TEPMOMETpA U
JaTYuKa TEMIIEPATYPBHI.

OnbITel TI0 HAOIIONEHUIO TETUIOBOTO PACIIMPEHUS Ta30B, KHUAKOCTEH W
TBEPABIX TEIL.

Omnpenenenre qaBJIeHUS BO3IyXa B 0ayUIOHE MIMPUIIA.

WccnepoBanne 3aBUCMMOCTH JaBJIEHUS BO3AyXa OT ero oObéMa W
TEMIEPATYPHI.

[TpoBepka rumoTe3bl TUHEHHON 3aBUCHUMOCTH JIJTUHBI CTOJIOWKA KUIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGnronenue wu3MeHEHHMs] BHYTPEHHEW OHEPIHMM Tella B  PE3ysbTaTe
TEeIIonepeaui U padoThl BHEITHUX CHUJI.

WccnepoBanue sABJIEHUSI TEIJIOOOMEHA IMPU CMEIIMBAHUM XOJIOJAHOW H
ropsiueu BOJIBI.

OmnpeneneHre KOJIMYECTBA TEIUIOTHI, MTOTYYEHHOTO BOJOW MPH TETUIOOOMEHE
C HArpeThIM METAJUINYECKAM LUIIUHIPOM.

OmnpeneneHre MOIHOCTH TEIJIOBBIX NOTEPh (3akOoH HproToHa-Puxmana).

Onpenenenue yaeabHON TEINIOEMKOCTH BEIIECTBA.

Hccnenosanne npoiecca UCIapeHus.

Ornpenenenrne OTHOCUTENBLHOM BIIAXKHOCTU BO3/1yXa.

Onpenenenue yaenbHOM TEMIOTHI IJIABJICHHUS JIbJA.

154.4.2. DnekTpuyeckre 1 MarHUTHBIC SIBICHUS.



Onextpu3anus Tel. JBa poma 3NeKTpUUECKUX 3apsAnoB. BsaumonelcTBue
3apshKEHHBIX Tel. 3akoH KyroHna.

OnekTpuueckoe nosie. Hampsok€HHOCTh anekTpuyeckoro mois. [IpuHiun
CYNEPIIO3UIINH SJEKTPUUECKUX ToJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsaoB. DJIEMEHTAPHBIN AIEKTPUYECKUIN 3apsi.
Crpoenne aroma. IIpoBOAHMKH, HOMAJIEKTPUKA M IOJYNPOBOJHUKH. 3aKOH
COXPaHEHMUS IEKTPUUYECKOTO 3apsaa.

DNEeKTpUYECKUd TOK. YCIOBHS CYLIECTBOBAHUS JJIEKTPHUYECKOTO TOKA.
WM cTOYHUKN TOCTOSIHHOTO TOKa. JIeMCTBUSI AIEKTPUUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKHUI TOK B METaIJIax, )KUJKOCTAX U ra3ax.

Dnektpuueckas 1enb. Cuiia Toka. DIEKTPUUECKOE HANpshKEHUE. AMIIEpMETP
Y BOJIBTMETP B LENU NMOCTOSTHHOTO TOKA. CONMPOTUBIIEHHE NMPOBOJHUKA. Y IEJIBHOE
CONpOTHUBJIEHUE BellecTBa. 3akoH Oma nsi ydactka nenu. IlocinenoBarenbHoe u
napajuieIbHOE COEIMHEHHE ITPOBOIHUKOB. DJIEKTpoABMKYyIasd cuia (naee — 9/1C)
B I[N MOCTOSSHHOTO ToKa. 3akoH Owma myist monHo#t menu. [IpaBuna Kupxroda.
Pacyér nmpoCThIX AIIEKTPUYECKUX LieTiel. HelmHeHbIe 3JIEMEHTHI.

PaGora u MOIIHOCTH SJEKTpUYECKOro ToKa. 3akoH J[xoyins-JleHma.
DREeKTpUYECKUE ENU U MOTPEOUTETN dIEKTPUIECKOl sHeprun B ObiTy. KopoTkoe
3aMBIKaHUE.

[TocTostHHbIE ~ MarHUTHL.  B3auMoOmenCcTBHE  NOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €r0 3HAUYCHUE NI KU3HU Ha 3eMJIe.
OmnbiT Opcrena. MarHutHoe TOJ€ AJIEKTpUYECKoro Toka. OmnsiT  Ammepa.
IIpumeHeHne DIEKTPOMAarHUTOB B TEXHUKE. JleWCTBHE MAarHUTHOIO IIOJII Ha
NpoBOJHUK ¢ TokoM. Cumia Ammepa U omnpeferneHue €€ HalpaBJICHUS.
DNEeKTpOJIBUTaTellb MOCTOSHHOIO ToKa. lcronb3oBaHWE >IEKTpOJBHUTaTeNie B
TEXHUYECKUX YCT-POICTBAX U HA TPAHCIIOPTE.

Onbitel Dapanes. SBneHue s3neKTpoMariuTHON MHAYKUuuK. [TpaBuio Jlenna.
DIEeKTpOreHepaTop. CrnocoOb1 MOJIyYEHUS AIEKTPUYECKOU DHEPTHH.
DONEKTPOCTAHIIMM Ha BO30OHOBIISIEMBIX MCTOYHUKAX DHEPrUU. DKOJIOTHYECKUE
POOJIEMBI SHEPTETUKHU. TOIITMBHBIE 3JIEMEHTHI M 3JIEKTPOMOOUIIH.

154.4.2.1. ]leMoHCTpaIHH.



DneKTpu3aius Tel.

JIBa poJia 3NIEKTPUUYECKUX 3apSA0B U B3AUMOJCUCTBUAE 3aPSKEHHBIX TEII.

Y CTpOMCTBO U AEUCTBUE IIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAsE MHAYKIIUS.

3aKOH COXpAHEHUS DJICKTPUUECKHUX 3aPsJIOB.

MojenupoBaHu€ CWIOBBIX JIMHUWA DJICKTPUYECKOTO TMOJISI C ITOMOIIBIO
OyMa’KHBIX CYJITAHOB.

[IpOBOIHUKY U JUBIEKTPUKH.

M cTOYHUKH TOCTOSIHHOTO TOKA.

JIlencTBUS NEKTPUUECKOTO TOKA.

DIIEKTPUYECKHUM TOK B )KUIKOCTH.

["a30BbIi1 pa3ps.

N3mepenune cuibl TOKa aMIIEPMETPOM.

N3mepenune 37eKTpuYecKOoro HapsKeHUs. BOJIbTMETPOM.

Peocrar u MmarazuH CONpOTUBIICHUN.

B3aumMoaenicTBuE TIOCTOSHHBIX MAarHUTOB.

MoenupoBaHre HEBO3MOXKHOCTH Pa3/ICICHUS TTOJIOCOB MAarHUTA.

MopaennpoBaHuE MarHUTHBIX MOJIEW MOCTOSHHBIX MarHUTOB.

OmneIT Opcrena.

MarnutHoe noje Toka. DJIeKTPOMarHur.

JlelicTBHE€ MAarHUTHOTO MOJIs1 HAa TPOBOJHUK C TOKOM.

DIIEKTPOJBUTATEND MTOCTOSIHHOTO TOKA.

Omnbitel Dapanes.

DJIIEKTpPOreHepaTop NOCTOSIHHOTO TOKA.

154.4.2.2. JTabopaTopHbie paOOTHI U OIBITHI.

OnbITel MO HAOTIOEHUIO AJIEKTPHU3AIMU TEN TPU COMPUKOCHOBEHUU H
VHIAYKIYEH.

HUccnegoBanne [EUCTBHUS DJICKTPUUYECKOTO TIOJNST HA TMPOBOJHUKU U
JTIADJICKTPUKHU.

COopka ¥ UCTIBITAHKUE DICKTPUICCKOM e MOCTOSTHHOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, MTPOTEKAIOILIErO YEPE3 PE3UCTOP, OT



HaIpPsKEHUS HA PE3UCTOPE U COMTPOTUBJIEHUST PE3UCTOPA.

OnbIThI, IEMOHCTPUPYIOIIKUE 3aBUCUMOCTD 3JIEKTPUUECKOTO CONPOTHUBICHUS
MPOBOJHUKA OT €ro JIJIMHBI, TUIOIIA/IM MOMEPEYHOTO CEUYEHUS U MaTepuaa.

Omnpenenenre yaeIbHOTO CONPOTUBIIEHUS TPOBOJIHUKA.

[IpoBepka mpaBuiia CIOXKEHUS HANPSHKEHUW TMpU  TMOCIEI0BATEIHLHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mnpaBuna [ CUJIBI TOKAa MOpPHU MAPAJIIEIBHOM COEAMHEHUU
PE3UCTOPOB.

Onpenenenue IJIC 1 BHYTPEHHETO COIPOTUBJICHUS UCTOYHUKA TOKA.

[Iposepka npasun Kupxroda.

[TpoBepka BeIoTHEHMS 3aKk0Ha OMa J1J1 OJIHOM IIETIH.

N3yueHune BoIbTaMIEPHBIX XapAKTEPUCTUK HETUHEHHBIX 3JIEMEHTOB (JIaMITbI
HaKaJIMBaHUS WIM MOJYIPOBOJHUKOBOTO AHOJIA).

Omnpenenenre pabOTHI MEKTPUIECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOp.

OnpeneneHre MOIHOCTHU 3IEKTPUUECKOTO TOKA, BBIJEISIEMON Ha PE3UCTOPE.

Onpenenenue KIIJ[ narpeBarens.

WccnegoBanre MarHUTHOTO B3aUMO/IEMUCTBUSI TOCTOSIHHBIX MarHUTOB.

N3yueHnrne MarHuTHOTO TOJISI TOCTOSIHHBIX MAarHUTOB MPU UX OOBEAUHECHUHU U
pa3/ieliCHU M.

Uccnenosanue AeCTBUS 3JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OMnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3AUMOJECHCTBUS KaTYyIIKH
C TOKOM W MarHuTa OT CWJIbI M HaIlpaBJEHUS TOKAa B KaTYyIIKE M OT HAJIAYUS
(OTCYTCTBUS) CEpICUHUKA B KaTYIIIKE.

N3ydenune neicTBUSI MAarHUTHOTO TMOJISl HA MPOBOJHUK C TOKOM.

KonctpynpoBanue u nuzyueHue paboThl 3JE€KTPOIBUTATEIIS.

Nsmepenne KI1/] anexkTpoaBurarebHON yCTaHOBKHU.

OmnbITBl MO HCCIEAOBAHUIO SIBJICHUS DJIEKTPOMArHUTHOM WMHIIYKIIHUHU:
UCCJIeI0BAHNE U3MEHEHUN 3HAUCHUSI U HANIPABJICHUS MHIYKIIMOHHOTO TOKA.

154.5. Conepxanue o0ydeHus B 9 kiacce.

154.5.1. MexaHu4ecKue SIBJICHHUS.

Mexanuueckoe JBHKeHHE. MarepuanbHasg Touka. CrHocoObl ONHMCaHUS



MEXaHUYECKOTO JIBIKEHUS: TaOIU4YHbIHN, rpaduueckuil, aHamuTuaeckuii. Cucrema
orcué€ra. OTHOCUTEIIBHOCTh MEXaHUYECKOTO ABUKEHUSI.

BekTopHbIe BEIUYnHBI, OIIEpalluy ¢ BEKTOpaMu, IPOEKLUU BekTopa. Paguyc-
BEKTOpP MATEpUAIIBHOW TOYKH, IIEPEMEUIEHHE Ha IUIOCKOCTH. PaBHOMepHOE
NPSAMOJIMHEWHOE IBMkKeHNE. HepaBHOMepHOE NpsIMONIMHENHOE IBH>KeHUE. CpenHsis
Y MTHOBEHHAsi CKOPOCTh Teja TP HEPAaBHOMEPHOM JBHKECHUU.

Yckopenne. PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JIBUKEHHUE. Y CKOPEHHUE
cBOOOHOTO naaeHus. OnbsIThl ['anues.

['padmyeckas nHTEpHIpeTalMsl YCKOPEHHS, CKOPOCTH, MPOUIEHHOTO MYTH U
MEPEMEILICHHS JJISI IPSIMOJIMHENHOTO JBUKECHMUS.

JIBuKeHue Tena, OpOIEHHOTO MO/l YTIIOM K TOPU30HTY.

JIBU>KeHUE M0 OKPYKHOCTH. JIMHENHAsE CKOPOCTH, YIIIOBasi CKOPOCTb, IIEPUO/T
¥ 4acToTa OOpalleHus] IpU paBHOMEPHOM ABMKEHUHU 1O OKPYKHOCTU. CKOPOCTh U
YCKOpPEHHE MPU IBUKEHUU 10 OKPYKHOCTH.

Bexkrop cunel. PaBHOAEHCTBYIOIIAs CHJIA.

[TepBsiit 3akoH HeroToHa. Bropon 3akoH HeroToHa. Tpernit 3akoH HeroTOHA.
[IpyHLIMT Cynepno3uLuN CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuma TpeHusi: cuiia TpEHHUS CKOJIBKEHUS, CHIIa
TpEHUS TIOKOS, Ipyrue Bubl Tpenus. Koaddurment tpenus.

JIBMKEHME TEN 10 OKPYKHOCTH IO/ TEUCTBUEM HECKOIBKUX CHIL

3akoH bepHymm u noabéMHas cuia Kpbuia. COBpEMEHHBIE JIETATEIbHbBIE
amnmaparbl, CyJa Ha TOJBOJHBIX KpBUIbSIX, AHTHKPBUIO Ha CKOPOCTHBIX
aBTOMOOUJIISIX. JIBHKEHHE MOoe3/1a HAa MarHUTHOM MOYIIIKE.

Cuna TsKECTH M 3aKOH BCEMUPHOTO TATOTEHHUA. /[BH)KEHHE Tenl BOKpPYD
IPaBUTALIMOHHOTO LIeHTpa (B ToM uucie minaHer Bokpyr Comuima). Ilepsas
KOCMHMYECKasi CKOPOCTb. HEBECOMOCTD U IEpErpy3KHu.

PaBHOBecue MarepuanbHOU TOUKH. AOGCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPEIJIEHHOM OChIO BpalieHusl. MomeHT cuiibl. LleHTp TskecTu.

Nmnynee Tema. W3meHenue wummysbca. WMMmynbc cuibl. Ympyroe u
HEYNpyroe B3aUMOJEUCTBUE. 3aKOHbl H3MEHEHUS W COXPAaHEHHUS HMITYJIbCA.

PeaktuBHOE NBUXKEHHE.



Mexannyeckass pabota ¥ MOIIHOCTh. PaboTa cui TSXKECTH, yNPYrocTH,
Tperust. CBa3b dHepruu u pabotsl. [loTeHunanpHas SHEPrUs Tena, MOJHATOrO Hajl
IIOBEPXHOCTHIO 3eMJIn. IloTeHIManbpHas sHeprus cxaTtou npyxunsl. Kunernueckas
sHeprus. TeopeMa O KMHETUYECKOW SHEPruu. 3aKOH W3MEHEHHS U COXPAHEHUS
MEXaHUYECKOMN YHEPTUH.

154.5.1.1. JleMOHCTpaIuu.

Habmoienne MexaHHM4eCKOro JIBUXKEHUS TeJla OTHOCHTEIBHO Pa3HbIX Tell
OTCYETA.

CpaBHEHHME IIyTEl W TPACKTOPUWA ABMKEHUS OJHOTO M TOTO K€ Tena
OTHOCHUTEIBHO PA3HBIX TEJI OTCYETA.

N3MepeHne cKkOpOCTH U YCKOPEHHS IPSIMOJIMHENHOTO JIBH>KECHUSL.

HccnenoBanne npu3HAKOB PABHOYCKOPEHHOTO IBUKEHUS.

Haburoienue ABMKEHUS TeNa Mo OKPY>KHOCTH.

Habmoienne MexaHM4eCKUX SIBJICHHUN, MPOUCXOAAIIUX B CHCTEME OTCUETA
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JBHKEHWHU OTHOCHTEIIBHO
KaOuHeTa QU3UKH.

Habmnronenue paBHoBecus TeJl, CBOOOIHOTO IMaJIeHHs, KOJIeOaHHs MasSTHUKA B
WHEPIHUAIbHBIX CUCTEMAX KaK IMOATBEPKICHNE MPUHIUIIA OTHOCUTEIbHOCTH.

3aBUCUMOCTb YCKOPEHHUS T€Ja OT €r0 MACChl U ACHCTBYIOLIEH HA HETO CHUIIBI.

Haburoienue paBeHcTBa CUJl IPU B3aUMOICHCTBUU TEJI.

N3MeHeHue Beca Tena pu yCKOPEHHOM JBHKCHUH.

[Iepemaua ummynbca mpu B3aUMOJICHCTBUAM TETL.

[IpeoOpazoBaHus SHEPTUHN TIPU B3AUMOACHCTBUM TEI.

CoxpaHeHue UMITyJIbca ITPHU a0COTIOTHO HEYNPYTOM B3aUMO/ICHCTBUU.

CoxpaHeHHe UMITYJIbCa IIPH YIIPYTOM B3aUMOJEHCTBUH.

Haburoienne peakTHBHOTO JIBUKECHHUS.

CoxpaHeHue dHepIruu Mpu CBOOOTHOM MaJICHHH.

CoxpaHeHue dHEpruu Mpyu JBWKEHUH TEJA MO JEHCTBUEM IIPYKUHBI.

154.5.1.2. JlaGopaTtopHbie pabOTHI U OMBITHI.

KoHcTpynpoBaHne TpakTta I pasroHa W JajJbHEHIIEr0 PaBHOMEPHOTO

JABWIKCHUA IIAapUKa UJIN TCIICIKKH.



Ompenenenre cpeaHell CKOPOCTH CKOJIBKECHHsSI OpyCKa WM JIBHKCHUS
HIapyKa MO HAKJIOHHOM IMIOCKOCTH.

OnpeneneHre YCKOPEHHsI Tejla NpPH PaBHOYCKOPEHHOM JBWKEHUHU IIO
HAKJIOHHOU IUIOCKOCTH.

Hccnenopanne 3aBUCUMOCTH IIyTH OT BPEMEHHM IPU PAaBHOYCKOPEHHOM
JBKEHUHU 0€3 HayalbHOW CKOPOCTH.

[IpoBepka runoTessl: €Ciii NPy paBHOYCKOPEHHOM JIBI)KEHUU 0€3 HauaabHOU
CKOPOCTH ITyTH OTHOCSITCS KaK Psii HEUYETHBIX YUCEJ, TO BPEMEHA OJJUHAKOBBI.

HccnenoBanue IBUKEHUS Tela, OPOLISHHOTO MO/ YTIIOM K TOPU30HTY.

HccnenoBanne 3aBUCHMOCTH CHJIBI  TPEHHSI CKOJBXKEHHUS OT  CHJIBI
HOPMAaJIbHOTO JJaBJICHHUS.

Onpenenenue ko3P hUieHTa TPEHUS CKOJIbKCHHUS.

Omnpenenenne KECTKOCTU NPYKUHBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI YIIPYTOCTH, BO3HUKAOIIEH B IPYKUHE, OT
cTenenu aedopMauu Npy>KUHBI.

Omnpenenenre padbOThI CHIIBI TPEHUS MPU PABHOMEPHOM JIBHIKEHHMH TeJia 1O
TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenue paboOThl CWJIBI  YOPYrOCTH MpU MOABEME TIpy3a C
UCIIOJIb30BaHUEM HETOBUKHOTO U TIOJIBUKHOTO OJIOKOB.

154.5.2. Mexanu4eckue KojaeOaHus ¥ BOJHBI.

Koneb6arenbHoe npuxenne. OCHOBHbIE XapaKTEPUCTUKH KOJIEOaHUI: TIEPHUO/I,
4yacToTa, aMIUIMTyJa. ['apMoHuYeckue KojebaHus. 3aryxaroliue KoJieOaHus.
BrinyxneHnnbie kosieOanus. PezoHaHc.

MaremaTuyeckuil U NPYKUHHBIA MasTHUKU. [IpeBpamienue sHepruu npu
K0JIe0aTeIbHOM JBUKCHUU.

Mexanuueckue BoOJHBL. IIpogosibHble M morepedHsle BoJiHBL. (CBoMCTBa
MEXaHUYECKUX BOJH: HHTEephepeHIus u nudpakius. JjiMHa BOJIHBI U CKOPOCTh €€
pacrnpoctpaHeHusa. MexaHn4eCcKue BOJIHBI B TBEPIOM TeJI€, CEUCMUYECKUE BOJIHBI.

3Byk. PacnpocTpanenne um oTpakeHHE 3ByKa. | pOMKOCTBH 3ByKa M BBICOTA
ToHa. Pe3onanc B akyctuke. MH}pa3Byk u yiabTpasByk. Hcmonb3oBaHue

yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSX.



154.5.2.1. JIleMmoHCTpamum.

HaGnronenue konebaHuii Tel TOM MEUCTBHEM CHIIBI TSOKECTH W CHIIBI
YIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.

Hab6nroneHnue BoIHYKIEHHBIX KOJECOAHHI U pe30HaHca.

PacnipocTpaneHnue npoi0iabHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIIN).

Habmonenue narepdepeHny u Audpakiny BOJIH Ha TOBEPXHOCTH BOJIBI.

Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYECKUM PE30OHAHC.

154.5.2.2. JlaGopaTtopHbie pabOTHI U OMBITHI.

OmnpeneneHre 4acTOThI ¥ Mepruoa KojieOaHU MaTeMaTHYECKOr0 MasiTHUKA.

Omnpenenenre 4acTOThI U Miepruoa KoJieOaHui MPY>KUHHOTO MasTHUKA.

HccnenoBanne 3aBUCHMMOCTH TIEpHUOa KOJICOAaHUH TPy3a HA HUTH OT JIJTUHBI
HUTHU.

HccnenoBanne 3aBUCUMOCTH TIEpUOIa KOJICOAaHUH TIPYKUHHOTO MasiTHUKA OT
Macchl rpy3a.

[IpoBepka HE3aBUCUMOCTH TepuoAa KoJeOaHWM TIpy3a, MOJBEHIEHHOTO K
JIEHTE, OT MacChl rpysa.

OMBITHI, TEMOHCTPHUPYIOIINE 3aBUCUMOCTD TIEPHOia KoJIeOaHUH MNPy >KHHHOTO
MasiTHUKA OT MacChl IPy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO MaJCHHUS.

154.5.3. DneKTpOMarHUuTHOE TOJI€ U AJIEKTPOMArHUTHBIE BOJTHBI.

DJIEKTPOMAarHUTHOE  MOJIe.  DJICKTPOMAarHUTHbIE  BOJHBIL.  CBONCTBa
aneKTpoMarHuTHbIX BOJH. Illkanma snekTpoMarHuTHBIX BOJH. Mcmolsib3oBaHHe
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBs13U. Pagmonokanusa. KocMuueckas cBsi3b.

DneKTpoMaruuTHas npupoja cera. CkopocTh cBeTa. BonHOBBIE CBOMCTBa
cBeTa: uHTEephepeHus U TudpaKius.

154.5.3.1. JleMoHCTpaluu.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

WNuTtepdepentus u qudpaxius cBeTa.

154.5.3.2. JTabopaTopHbie paOOTHI U OMBITHI.



W3ydyeHne CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C IOMOIIBIO MOOMJIBHOTO
TenedoHa.

[TpoBeneHME OMBITOB MO HAOIIOACHUIO HHTEPPEPECHITNH U TU(DPaKITU CBETA.

154.5.4. CBeTOBbBIEC SIBJICHUS.

JlyyeBasgs Mopenb cBeTa W TEOMETpUUYECKas ONTHKA. VICTOYHMKH CBeTa.
[IpsmonuHeitHoe pactipocTpaneHue cpeta. 3atMeHusa ConHua u JIynsl. OTpaxeHue
cBera. [lnockoe 3epkano. 3akoH oTpaxkeHus: cera. [locTpoeHue u300paKeHUI,
c(hOpMHUPOBAHHBIX 3€PKATIOM.

[Ipenomiuenue ceera. 3akoH npesnoMieHus ceera. [loaHoe oTpaxkeHue cBeTa.
Hcnonp30BaHrEe MOJHOIO OTPAXKEHUSI B ONITUYECKUX CBETOBOJIaX, ONTOBOJIOKOHHAS
CBSI3b.

Jlunza, xoxm nywyed B JuH3e. Popmysia TOHKOM JH3BL. [locTpoeHue
u300paxkeHuit, CcOOPMHUPOBAHHBIX TOHKOW JMH30M. OnTHUecKas cHCTeMa
doroanmnapara, MUKpPOCKONAa M Tejeckoma. [Ja3, Kak ONTHYECKas CHCTeMa.
biM30pyKOCTh M JAIBHO30PKOCTb.

Paznoxenue Oenoro cBera B choekrtp. Omnbitel Hbiorona. CroxxeHue
CIIEKTpaJIbHBIX IBETOB. J(ucniepcus cBera.

154.5.4.1. JleMOHCTpalIUH.

IIpssMonMHEHOE pacIpOCTPaHEHHE CBETA.

OTtpakeHue cBeTa.

[Tonydenue nzo0pakeHU B MIIOCKOM 3€pKalie.

[Ipenomiienue cBera.

OnTHYECKUU CBETOBO/I.

Xox myuelt B coOuparoiei JInH3e.

XoJI ayder B pacCEUBAIOLIEH JIUH3E.

[Tosrydenue n300paxeHuid ¢ TOMOIIIBIO JIMH3.

[Ipunuun aeiicTBus horoanmnapara, MUKpOCKOIA U TEJIECKOMA.

Monenb rinasa.

Paznoxenue 6e0oro cBeTa B CIEKTp.

[Tosrydenue 6emoro cBeTa MpH CIOKEHUHN CBETA Pa3HBIX I[BETOB.

154.5.4.2. JJTabopaTopHbI€ paOOTHI U OIBITHI.



Hccnenopanne 3aBUCMMOCTH yIUVIA OTPAXXEHUs CBETOBOIO Jiydya OT yIJIa
IIaJICHUS.

N3yueHue CBOMCTB N300paKeHUSI B INIOCKOM 3€pKalle.

Hccnenoanne 3aBUCUMOCTH yTJla IPEJIOMIICHHS OT yTJIa MaJICHUs] CBETOBOTO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Tonydenue nzo0paxeHu ¢ MOMOIILI0 COOUPAIOIICH JIMH3HI.

Onpenenenne (OKYCHOTO PAcCCTOSHUSA M ONTHYECKON CHUJIBI cOOMparoieit
JIUH3BI.

OnbITHI 110 Pa3sIoKEHUIO OEJI0ro CBETa B CIEKTP.

OnpITbl IO BOCHPUATHIO 1[BETa NPEIMETOB MpH UX HAOIIOJIEHUU Yepe3
[BETOBbIE (DUIIBTPBI.

154.5.5. KBaHTOBBIE SIBJICHHUSI.

Omnswitel Pesepdopna u nmnanerapuas mojens atoma. Mogens atoma bopa.
HcenyckaHnne u norjiouenue ceera atoMoM. KBaHThI. JIMHEHYaThie CIEKTPBI.

PagnoaktuBHOCTE. Anb(a-, 6eTa- 1 raMma-usnydeHusi. CTpoeHne aTOMHOTO
aapa. HykinonHas wmozens aromHoro sapa. M3orombsl.  PagmoakThBHBIE
npeBpauieHus. [lepuos momypacnaza aTOMHBIX saep. JercTBue paauoakTHBHBIX
U3JIy4YEHHUI HA )KUBBIE OPraHU3MBbI. 3alUTa OT PAAMOAKTUBHOTO U3TyUYEHHUS.

SnepHble peakuuu. 3aKOHBI COXPAaHEHHs 3apsSJ0BOTO M MAacCOBOI'O YHCEIL.
OHeprus CBs3M aTOMHBIX snep. CBA3b Macchl M 3Hepruu. Peakuuum cuHTe3a u
nenenust sapaep. Mcrounuku sHeprum ConHua W 3BE3A. SnepHas >HEpPreTHKA.
DKoJIoruYecKue npooIeMbl IAEPHON SHEPTETUKH.

154.5.5.1. JleMoHCTpaluu.

CrexTpbl U3Ty4eHUS U MOTJIONIEHUS.

CrexTpsl pa3au4HbIX Ia30B.

CuekTtp BoJOpo/a.

Habmonenue tpekoB B kamepe BuibcoHa.

Pabora cuérunka MOHU3UPYIOIMIUX U3TYyUYESHUM.

Perucrpanus uzinydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

154.5.5.2. JTabopaTopHbie paOOTHI U OMBITHI.

HaburoieHne CrlomHbIX U JIMHEHYaThIX CIIEKTPOB U3JIyUYEHHUS.



HccnenoBanue TPEKOB: U3MEPEHUE SHEPTUU YACTHIIBI 10 TOPMO3HOMY MyTHU
(mo dhoTtorpadusm).

H3mepenue paanoakTUBHOTO (oHA.

154.5.6. IToBTOpUTEIHHO-0000IIIAIONTUN MOTYJTb.

[ToBTOpUTENBEHO-0000ITAIOIINI MOAYIIb IIPEIHAZHAYUECH JIJIsl CUCTEMAaTU3aIluH
1 00001IEHHS TPEIMETHOTO COJIEP>KAaHMS U OIBITA I TEIbHOCTH, TPUOOPETEHHOTO
OpU HM3yYEHUU BCEro Kypca (U3MKH YIIyOJIEHHOTO YpOBHS, a Takxke s
MOJIFOTOBKUA K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHY 110 (hU3HKE.

B npomecce wu3yueHuss OAHHOTO MOJIYJsS pEANM3YIOTCS M MOJYy4aroT
JanpHelee pa3BUTHE Y4eOHbIE JEUCTBHs, 00eCHeunBaloUIie JOCTH)KEHUE
OPEIMETHBIX M METalpeJAMETHBIX pe3ylbTaToB oO0y4yeHHs, (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH: OOBSCHEHHE U OMMCAHUE SIBICHUI Ha OCHOBE
IpUMEHEHUs (U3NYECKUX 3HAHWM, HCCIEAOBATEIbCKUE JIEHCTBUS (BBIABUKECHHE
TUIOTE3, MOCTAHOBKA LIETM W IUIAHUPOBAHUE MCCIEAOBAaHUS, aHAJIU3 JAaHHBIX U
MOJIyYEHUE BBIBOJIOB).

[TpennouyrurenbHoil GopMoOil OCBOEGHUS MOZYJS SABISETCS MPAKTHKYM,
nporpamMma KOTOPOTO BKJIIOYAET:

pelleHre 3a/ay, OTHOCSIIMXCS K Pa3MYHBIM pasfielaM M TemMaMm Kypca
(Gu3MKH, B TOM YUCIIE 3a]1a4, UHTErPUPYIOLIUX COEPKaHUE Pa3HBIX Pa3JelioB;

BBITIOJTHEHHE JTAOOPATOPHBIX pabOT U OMBITOB (BKIItOYasi paOOTHI U OTBITHI U3
nepeyHell K paszzieraM Kypca) B YCIOBHSIX CaMOCTOSITEIBHOTO TUIAHUPOBAHUSA
IPOBE/ICHUS UCCIIE0BaHuUs, BEIOOpa U 0OOCHOBAHUS METOJ]a U3MEPEHUS BEJIHYUH,
cOOpPKH IKCIIEPUMEHTATILHON YCTaHOBKH;

BBITIOJTHEHHE  MPOOJEMHBIX  3aJaHWi  MPAKTUKO-OPUEHTHPOBAHHOTO
xapakrtepa (3aJaHusl 110 €CTECTBEHHO-HAYYHON TPaMOTHOCTH ), B TOM YHCJIC 3a/TaHHI
C MEXIIPEJMETHBIM COJepKaHUEM;

paboTy HaJ TPYIMIOBBIMU WM UHIUBUAYATbHBIMU NIPOEKTAMH, CBSI3aHHBIMU
C cojJiep)KaHheM Kypca (HU3UKH.

W3ydeHnue MOBTOPUTEIHHO-0000IIAONIET0 MOAYJSA MOKET 3aKaHYHMBATHCS
IPOBEJICHUEM JUAarHOCTUYECKOW paboThl 3a Kypc (U3UKU yriyOIEHHOrO YpOBHS,

BKJIIOYAIOIIEH 3aJaHusl PAa3HOIO YPOBHS CIOXHOCTH. Pe3ynbTaThl BBIITOIHEHUS



JMArHOCTHYECKON paboThl MOTYT MOKa3bIBaTh CTENEHb TOTOBHOCTU O0YYaIOLINXCA
K OCHOBHOMY TOCYJapCTBEHHOMY OJK3aMeHy 1o (u3uke, a TaKxke
CBUJICTEILCTBOBATh O JIOCTUTHYTOM YPOBHE €CT€CTBEHHO-HAYYHON IPaMOTHOCTH.

154.6. [Inanupyembie  pe3yibTaThl OCBOCHHS (GU3UKH  (YyriIyOiaEHHBIN
YPOBEHB) HAa YPOBHE OCHOBHOTO 00I1IETO 00pa30BaHUs.

154.6.1. 3yuenue (u3UKH Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS
HAIpaBJICHO Ha JOCTI)KEHUE JIMYHOCTHBIX, METAllPeIMETHBIX M MPEAMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB.

154.6.2. B pe3ynbrare u3zydyeHus (pU3MKM HAa YPOBHE OCHOBHOI'O OOIIETO
oOpa3zoBanusi y oOyuaromierocsi OyayT cOpMHUPOBaHBI CIECAYIONINE JTUIHOCTHBIE
pE3yNbTAThI B YACTH:

1) maTpUOTHYECKOTO BOCIIUTAHMSL:

IIPOSIBJICHUE UHTEPECA K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOMU
buznyeckoil HayKu;

[IEHHOCTHOE OTHOIIEHHUE K JTOCTIKEHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) TPaKIaHCKOTO M JYXOBHO-HPABCTBEHHOTO BOCITUTAHMUSL:

TOTOBHOCTh K aKTUBHOMY yUYacCTHIO B 0OCYKJIEHUHN OOIIECTBEHHO 3HAYNMBIX
U 3TUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUN
buzukwy;

OCO3HAaHHE BAXXHOCTH MOPAIbHO-3THUECKUX NPUHIUIIOB B JESITEIbHOCTU
YUYEHOT0;

3) 3CTETHUYECKOTO BOCTIMTAHUS:

BOCTIPUSTHE ICTETHYECKUX KadecTB (DPM3MUECKON HAyKU: €€ TapMOHUYIHOTO
MOCTPOCHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) NEHHOCTH HAYYHOT'O TIO3HAHUSI:

OCO3HAaHHE IEHHOCTU (U3MUECKOM HAyKHM KaK MOUIHOTO HMHCTPYMEHTa
TO3HAHUS MHPA, OCHOBBI PA3BUTUSA TEXHOJOTHH, BAXKHEHUILIEH COCTABIISIIOLIEH
KYJbTYDBHI;

OpHEHTAIMsl B JCATETbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
npeJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPO/IBI;

pa3BUTHE HAy4YHOW JIOO03HATEIBHOCTH, MHTEpEca K MCCIEA0BATEIbCKOM



NeSITENIbHOCTH,

5) popmupoBaHUS KyJIBTYPBI 3I0POBbSI U IMOIIMOHAIBHOTO OJIArOIOTyYusI:

OCO3HaHWE IIEHHOCTH Oe3omacHOoro oOpa3a >XHM3HH B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpE, BAXKHOCTH TIpaBWJ O€30MacHOTO TIOBEACHUS Ha
TpPaHCIIOpTE, Ha JOpOTax, C OJJIEKTPUYECKHUM M TEIUIOBBIM OOOpYJOBaHHUEM B
JIOMAIITHUX yCIIOBUSX;

c(OpMUPOBAHHOCTh HaBbIKa pediekcuu, MpU3HAHHE CBOErO IpaBa Ha
OLIMOKY U TaKOTO K€ IpaBa y APYroro 4yeiaoBeKa;

6) TPyI0BOTO BOCITUTAHUS:

aKTUBHOE y4YacTHe B PEIICHWHM NPAKTHUECKUX 3adad (B paMKax CEMbH,
o0pa30BaTeNbHON  OpraHM3alMHd, HACEICHHOTO TYHKTAa, POJHOTO  Kpas)
TEXHOJOTHYECKONH W COLMAaIbHOW HAMpaBIEHHOCTH, TPEOYIOMIMX B TOM YHUCIE U
buznyecKux 3HaAHU;

MHTEPEC K MPAKTUIECKOMY H3yUeHUI0 podeccui, CBI3aHHBIX C PU3UKOM;

7) 9KOJOTHYECKOTO BOCIIUTAHUS:

OpHEHTAIMsI HAa MPUMEHEHHE (U3WYECKUX 3HAHWUW U1 pelieHus 3a7ad B
00J1acTH OKpY’KaoIIeH cpepl, ITaHUPOBAHUS MTOCTYIKOB M OIIEHKH UX BO3MOKHBIX
IIOCJIEACTBUN JIJIs1 OKPYKaIOIEH CPE.Ibl;

OCO3HaHHE TJIOOABHOTO XapakTepa SKOJOTMYECKHX MpoOsieM U MyTel ux
pelIeHus;

8) amanTanMu K M3MCHSIONUMCS YCJIOBHSM COIMAIBHOW W TPUPOIHOM

CpEIIbI:

NOTPEOHOCTH, BO B3aWMOJCHCTBUHM TIPU BBIIOJIHCHWN WCCICNOBAaHUN U
IPOEKTOB (PM3UUYECKOM HAMIPABICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JAPYTHUX;

NOBBIIICHHE YPOBHSA CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO
JESITEIbHOCTD;

noTpeOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHUW, YMEHUU (POpMYIHUpPOBATH
UJICH, TIOHSITHS, TUIIOTE3bI O (PU3MUECKUX 00BEKTaX U SBICHUSIX;

OCO3HaHHE JI€PUIIUTOB COOCTBEHHBIX 3HAHWN U KOMIIETEHTHOCTEH B 00J1aCTH
buzuky;

IUTAHUPOBAHUE CBOETO Pa3BUTHS B MPUOOPETEHHWU HOBBIX (PU3UUECKUX



3HAHMU;

CTPEMJICHHE aHATM3UPOBATH U BBISIBIISITH B3AUMOCBSI3H ITPUPOIBI, OOIIECTBA U
HPKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

OIICHKa CBOMX JCHCTBHIA C YYETOM BIUSHUS Ha OKPYXKAIONIIYIO Cpeny,
BO3MOJKHBIX TJIOOATBEHBIX TIOCITIEICTBHIA.

154.6.3. B pe3ynbTate uzydeHus ¢husuku (yriyoJ€HHbIN ypOBEHB) Ha yPOBHE
OCHOBHOro o0miero oOpa3oBaHusi y oOydaromerocs OyayT chopMHUpPOBaHbBI
MeTarpeAMETHBIC PE3yJIbTAThl, BKJIIOYAIONIME TO3HABATEIbHBIC YHUBEPCAIHHBIC
y4eOHbIe JeHCTBUS, KOMMYHUKATHUBHBIC YHHBEPCAJIbHBIE Y4YCOHBIC IEHCTBUS,
PETYISITUBHBIC YHUBEPCAIbHBIC YIeOHbIC ICHCTBUSI.

154.6.3.1. OBnageHue yHHUBEPCAIBHBIMU YUYEOHBIMH I103HABATEIHLHBIMHU
NEUCTBUSIMU:

1) 6a30BbI€ JIOTHYECKHE JICUCTBUS:

BBISIBIIATH M XapaKTEpU30BaTh CYIICCTBEHHbIE TPHU3HAKH OOBEKTOB
(siByIeHUI), K1accu(ULIUPOBATD UX;

BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTHBOPEUYHS B paccMaTpUBAeMbIX (DakTax,
JAaHHBIX W HAOIOICHUSX, OTHOCAITUXCSA K (PU3UIECKUM SIBICHUSM;

BBISIBIIATh TIPUYMHHO-CJICJICTBEHHBIC CBSI3M TPU M3YYCHUH (HUIUICCKUX
SBJICHMA W TIPOIIECCOB, MPOBOIUTH BHIBOJBI C WCIIOJIH30BAHUEM JEAYKTUBHBIX W
WHIYKTUBHBIX  YMO3AKJIIOYCHHH, BBIJBUTATh THUIOTE3bl O  B3aMMOCBSI3SIX
bu3MYECKUX BEINYNH,

CaMOCTOSITENIbHO BBIOMpATh CIIOCOO pelieHus yueOHoM (pusznueckoit 3amauu
(cpaBHEHHME HECKOJIBKMX BapHaHTOB PEIICHUS, BHIOOp Haubojee MOAXOISAIIETO ¢
y4ETOM CaMOCTOSITENIbHO BBIICIICHHBIX KPUTEPHUEB).

2) 6a30BbIe UCCIETOBATEIBLCKUE JCHCTBUS:

MCIIOJIH30BaTh BOMIPOCHI KaK MCCIICIOBATEIHCKAN HHCTPYMEHT ITO3HAHMS;

MIPOBOJUTH IO CaMOCTOSITEIPHO COCTaBJICHHOMY IIJIaHY OIIBIT, HECIOKHBIN
(bU3NYECKUI IKCTIEPUMEHT, HEOOJIbIIIOE UCCEIOBAHUE (PU3HUUECKOTO SBJICHUS;

OIICHMBATh HA TIPUMEHUMOCTb U JIOCTOBEPHOCTH MH(OPMAIINIO, TTOTyICHHYIO
B XO0/I€ UCCJICOBAHMSI WIIA IKCTIEPUMEHTA;

CaMOCTOSTENLHO (HOPMYIHUPOBaTH OOOOIICHHUSI M BHIBOJABI MO PE3yJIbTaTaM



IPOBEAEHHOTO HAOIIOICHUS, OIIBITA, UCCIICIOBAHMS,

MPOTHO3UPOBATh BOZMOXKHOE JaJIbHEHIIIee pa3BUTHE (PU3NUECKUX MPOIIECCOB,
a TaKkXKe BBIIBUTATh MPEIIOJIOKEHHUS 00 HMX Pa3BUTHH B HOBBIX YCIIOBUSIX U
KOHTEKCTaXx.

3) paboTta c uHOpMaLIHECH:

MPUMEHSTh Pa3IUYHBIE METOJbI, MHCTPYMEHTHI U 3alpOChl MPH MOUCKE U
ot6ope nHpopMauH WK JaHHBIX C YYETOM NPEIJIOKEHHON yueOHON (hr3nuecKkoi
3a]1a4H;

aHAJIM3UPOBaTh, CHUCTEMATU3UPOBATH W HWHTEPIPETHUPOBATH HHPOPMAIIIIO
Pa3IUYHBIX BUJOB U (DOPM MPEACTABICHUS;

OIICHMBATh HAAEKHOCTH HWHGPOPMAIUU MO KPUTEPHUSIM, NPEIIOKCHHBIM
yUUTEIEeM U CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMYy  TpEACTaBICHUS
uHGOpMallMl U WJUTIOCTPUPOBATH pElIaeMble 3a/ladll HECIOKHBIMU CXEMaMH,
auarpaMmmaMH, HHOM rpauKkoil 1 uX KOMOMHAIUSIMH.

154.6.3.2. OBnageHue yHHMBEPCAIbHBIMH YYE€OHBIMH KOMMYHHUKATUBHBIMU
NEUCTBUSIMU:

1) oO1ienwue:

B XOJe OOCyXIeHHs y4eOHOTro Mmarepuaia, pe3yJbTaToB J1ab0paTOPHBIX
paboOT W MPOEKTOB 3aJaBaThb BOMNPOCHl IO CYIIECTBY OOCYXIaeMOl TeMbl H
BBICKA3bIBaTh MJICH, HAIICJICHHBIC HA PEIICHUE 3a/1a4M U MOIJIepyKaHue OOIICHNUS;

COTIOCTABJIATh CBOU CYXJICHHUSA C CYXKACHUSIMH JIPYTUX YUYACTHUKOB JHAJIOTA,
OOHaApYXUBaTh PA3TUIHNE U CXOACTBO TTO3UIIHIA,

BBIPAXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

nyOJUYHO MPEACTABIATh PE3YJbTAThl BBITOJIHEHHOTO (PU3NYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIEIOBAHUS, IPOCKTA).

2) COBMECTHasl IeSITEBHOCTD (COTPYIHUYECTBO):

MOHMMATh W UCIOJB30BaTh MPEUMYIIECTBa KOMaHIHOW W WHAMBUIYAIbHON
paboThI MPU pelIeHUHU KOHKPETHON (DU3NUECKON MpoOIeMBblI;

MPUHUMATD LIEJTU COBMECTHON JESATEIBHOCTH, OPTaHU30BbIBATh JACHCTBUS 1O

e€ JOCTWKEHHUIO: pPACHPENEsaTh PO, OOCYX’AaThb NPOLECCHl W PE3YIbTaThl



COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX YEJTIOBEK;

BBITIOJHATH CBOIO YacTh palOThI, TOCTHrasi KayeCTBEHHOI'O pe3yJibTaTa IO
CBOEMY HAINPaBJICHUIO U KOOPAWHUPYS CBOU JEUCTBHUSI C JIPYTUMHU YJICHAMHU
KOMaH/Ibl;

OLICHMBATh KAa4YeCTBO CBOEr0 BKJIaJa B OOIIMNA MPOAYKT IO KPUTEPHUSM,
CaMOCTOATENbHO CHOPMYIUPOBAHHBIM YUaCTHUKAMHU B3aUMOICUCTBHUSI.

154.6.3.3. OBnanenue yHHUBEpPCaJbHBIMU  YYEOHBIMH  PETYJISATUBHBIMU
JNICUCTBUSIMHA:

1) camoopranuzanus:

BBISIBJISITH MTPOOJIEMBI B )KM3HEHHBIX M YUYEOHBIX CUTYALMSIX, TPEOYIOMUX IS
penieHus: GU3NUYECKUX 3HAaHUM;

OpPUEHTHUPOBAThCA B  pA3JIMYHBIX  MOJAXO0JAaX  MPUHATHUS  PEHICHUM
(MHIMBUIYaTBHOE, IPUHSATHE PEIICHUS] B TPYMIIE, IPUHATHAC PEIICHUN TPYIION );

CaMOCTOSITENIbHO COCTABJIATH AJITOPUTM pelIeHHs (PU3MUECKON 3aJauu WU
IUIAaH HUCCIIEJIOBAaHUA C Y4YETOM HMEIOLIUXCS PECypcoB M COOCTBEHHBIX
BO3MOYHOCTEH, apryMEeHTUPOBATH MpejiaraeMble BApUAHTHI PEIICHUN;

MIPOBOAUTH BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

2) caMOKOHTPOJIb (peduiekcun):

JaBaTh OLEHKY CUTYallMH U Mpeajiarath IiaH e€ N3MEHEHUS;

OOBSACHATh  TPUYMHBI  JIOCTHKEHHUS  (HEIOCTIDKCHHS)  PE3yJIhbTaTOB
NeSATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JIESATEIBHOCTh (B TOM YMCIE B XOJ BBINOJHEHHUS
bu3nUecKkoro MccieoBaHUsl WJIM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIITNXCSI CUTYaIlUl, yCTAHOBIICHHBIX OMMOOK, BOSHUKIITUX TPYTHOCTEH;

OLICHHMBATh COOTBETCTBUE PE3yJIbTaTa LEIH U yCIOBUSIM.

3) SMOIMOHAJIbHBIN UHTEIIJICKT:

CTaBUTbH CeOs1 HA MECTO JPYroro 4ejaoBeKa B XOJ/€ CIopa WM JUCKYCCUU Ha
HAy4YHYIO TeMY, IOHUMATh MOTHUBbBI, HAMEPEHUS U JIOTUKY JAPYTOTO.

4) npuHsATHE CE0s U IPYTHUX:

MpU3HaBaTh CBOE MPaBO Ha OMIMOKY MPH pEUICHUH (PU3NYECKUX 3a7a4 UITH B

YTBCPKACHUAX HAd HAYUYHBIC TCMbI U TAKOC JKC IIPABO APYTOTIO.



154.6.4. IlpeameTHble pe3yibTaThl OCBOEHHUS NPOrpaMMbl 1O (U3HKE
(YyriryOn€éHHbINA yPOBEHb).

154.6.4.1. IlpenmeTHble pe3yJbTaThl OCBOCHUS IMPOTpPaMMbl MO (PHU3UKE K
KOHILy oOy4deHust B 7 KJacce:

[IpeameTHbIe pe3ysibTaThl Ha YIIYyOJIEHHOM YpPOBHE JOJDKHBI OTpaXkaThb
c(hOPMUPOBAHHOCTH Y 00YUYAIOIITUXCS YMEHUM:

WCIIOJIb30BATh MOHATHS: (PU3NUECKHE U XUMHUECKHE SIBJICHUS, HAOIIOACHHE,
HKCIIEPUMEHT, MOJIEIb, THUIIOTE3a, €AMHUIIBI (PU3NUECKUX BETMYUH, aTOM, MOJIEKYJIa,
arperaTHble  COCTOSIHHSI ~ BemiecTBa  (TBEpJOE,  KHUAKOE, Tra3000pa3Hoe),
MEXaHUYEeCKOE JBWXKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE, MPSIMOJIUHEHHOE),
TpaeKTopusi, paBHOJACHCTBYyIOMmas cuji, Aedopmaius (ymnpyras, IlacTHdeckas),
HEBECOMOCTbh, COOOIAIOIINECS COCYbL;

pasnuuath aBieHus (AudQy3us, TEIUIOBOE ABM)KCHHE YacCTHI[ BEIIECTBA,
paBHOMEPHOE JIBI)KEHUE, HEPAaBHOMEPHOE JIBIKEHUE, WHEPIMs, B3aUMOJCHCTBUE
TEJ, paBHOBECHME TBEPABIX TeJI C 3aKPEIUIEHHOM OChIO BpalleHMs, Iepeaada
JABJIEHUsI TBEPABIMU TEJIAMH, XKUIKOCTIMU U ra3amu, aTrMOc(epHOE 1aBIICHUE;
IJIaBaHUE TeJ, TMPEBpAlICHUS MEXaHUYECKOM HHEpruu) MO ONUCAHUI0 HX
XapaKTepHBIX CBONCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOUIUX JIaHHOE
duznyeckoe sBICHUE;

pacrno3HaBaThb  MPOSIBJICHHE  W3YUYCHHBIX  (PU3WYECKUX  SBJICHUUH B
OKpy»XaroleM Mupe (B TOM uuciie (U3NYECKHe SIBIICHUS B MPUPOJE: TPUMEPHI
JBUKEHUSA C Pa3TUYHBIMU CKOPOCTSMH B KUBOW M HEXKUBOM MPUPOJIE, IEUCTBUE CUIT
TSOKECTH, TPEHUs, YIPYTOCTH B NPHUPOAEC M TEXHHUKE, BIUSHUE aTMOC(EPHOIO
JIaBJICHUS Ha )KUBOM OpraHu3M, IJIaBaHUE PBIO, pplyaru B TeJie YeJI0BEKa), IPH ITOM
NEPEBOIUTH MPAKTHUECKYIO 3a7auy B y4eOHYI0, BBIIEISATh CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKky) U3HUECKUX SIBICHUM;

ONKCHIBATh M3YYEHHBIE CBOMCTBA Ted M (DU3UUECKUE SIBICHHS, MCIOJIb3YS
dbuznyecKre BeJIMUUHBI (Macca, 00bEM, IIIOTHOCTH BEIIECTBA, BPEMS, Iy Th, CPEIHSIS
CKOPOCTb, CHJIa YNPYrOCTH, CUJIA TSAXKECTH, BEC Tea, CHJIa TPEHHUS, JaBJICHUE
TBEPOrO TeJa, JaBJIeHHUE CTOI0a )KUIKOCTH, BRITAJIKUBAIOIIAs CHIIa, MEXaHUYeCcKast

paboTa, MOIIHOCTb, IUICYO CHUJIBI, MOMEHT CHJbI, KO3()(UIHMEHT TMOJIe3HOrO



JEUCTBUS MEXAHU3MOB, KHHETUYECKAs ¥ TTOTCHITMAIbHAS SHEPTHUS ), IPU OMMCAHUN
MPaBUJIBLHO TPAKTOBAaTh (U3MYECKUN CMBICT WCHOJIB3YEMBIX BEIIMYWH, WX
0003HaUCHUSA W EOUHUIBI (PU3NUYECKHX BEIWYUH, HAXOAUTh (POPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMH BEJIMYUHAMH, CTPOUTD
rpaduKy U3y4EHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKHE SBJICHUS U IPOLECCHI,
UCIIOJIB3Ys MpaBUjia CI0XKEHUsi Cuil (BAOJb OJHOM mpsiMoii), 3akoH ['yka, 3akoH
[Tackans, 3akoH ApxwMmena, MPaBWIO paBHOBECHS phiuara (OJ0Ka), «30JI0TOE
MIPaBUJIO» MEXAHHUKH, 3aKOH COXPAaHEHUSI MEXaHIMUECKOU YHEPTUH, TIPU STOM JIaBaTh
CIOBECHYIO (OpPMYJIHMpPOBKY 3aKOHa H 3alKUChIBaTh €ro MaTeMaTH4eCcKoe
BBIPQKEHHUE;

CTPOUTH MPOCThIE (PU3NYECKHE MOJEIHU PEATbHBIX O0OBEKTOB, MPOLECCOB U
SIBJICHUM, BBIJEISATh TPHU STOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIE CBOWCTBA
00BEKTOB, MPOIIECCOB, SBICHUMN, TPUMEHATh (PU3NUECKUE MOJICTH JJI OOBSICHEHUS
(bU3UYEeCKUX MPOIIECCOB M PEIICHUs yUeOHBIX 3a/1ay;

OOBACHATH (PU3NYECKUE SIBJICHUS, TPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCIE B
KOHTEKCTE CHUTyallMil MpPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa, M pelarh
KaueCTBCHHBIC 337aud, B TOM 4YHCIE TPEOYIOMME YHCICHHOTO OIICHUBAHUS
XapaKTepHBIX 3HAYCHUH (PU3NUYECKUX BEIUYMH, BHIOMpATh (U3UYECKYI0 MOJIEb,
BBISIBIIITh TIPUYUHHO-CJIC/ICTBEHHBIC CBSI3M W BBICTPAWUBATH JIOTHYECKYIO IETIOUKY
pacCyXJIeHU C HCHOJb30BAaHUEM HW3YUYEHHBIX CBOWCTB (PU3MUYECKHUX SIBICHHUIA,
(bu3nYecKue 3aKOHbI, 3aKOHOMEPHOCTH U MOJICIIN;

pemaTh pacu€THble 3a1auu (B 2—3 necTBUS) MO U3y4aeMbIM TeMaM Kypca
bu3uKy, BeIOMpas GU3NIECKYI0 MOJEIb C MCIOJIb30BAaHUEM 3aKOHOB U (HOpMyI,
CBS3BIBAIONIUX (DU3MYECKHME BEJIMYWHBI, 3alHCHhIBaTh KpaTKOe YCJIOBHE U
pa3BEPHYTOE PEIICHHE 3a/1a4H, BBISIBIISITH HEIOCTAIONTUE WIIA U30BITOYHBIC TAaHHBIC,
00OCHOBBIBaTh BBIOOp METOJAa pEIICHUs 3aJadyH, HCIO0JIb30BaTh CIPABOYHbIC
JaHHBIE, TIPOBOJUTh MaTeMaTHYECKHE MpeoOpa3oBaHUs M Pacd€Tbl, OLEHUBATH
PEATMCTUYHOCTh MOJYYEHHOTO 3HAYEHUs (PU3UYECKOW BEJIMYMHBI U ONPEHACNSThH
pa3MepHOCTh (U3HUECKON BEIMYUHBI, TOJTYYCHHOU MPHU PEIICHUN 3a/1a4H;

pacno3HaBarb MpOOJEMBI, KOTOPbIE MOYKHO pEUIUTh MpU OMOLIU



¢u3nyecKuX METOAOB, W MpeajaraTb OPUEHTHUPOBOUHBIM CIMOCOO pelieHus, B
OIMMCAaHUU HCCIIEAOBAHUS PACIIO3HABATH MPOBEPSIEMOE MPEANOTI0KEHUE (THUIIOTESY ),
WHTEPIPETUPOBATH TIOJYICHHBIN PE3YJIbTAT;

IPOBOJUTH ONBITHI 110 HAOIIOAECHUIO (PU3UUYECKUX SIBICHUN WM (HU3UUIECKUX
CBOMCTB Ten (nuddysusi, TEmnoBoe paclIMpEHUE Ta30B, SBICHUE HHEPLUU,
M3MEHEHUE CKOPOCTH MPU B3aUMOICHCTBUY Tell, Iepeiava JaBJICHUS )KUKOCTHIO U
ra3oM, MPOSIBJICHHE JACUCTBUA AaTMOC(EpPHOro [aBlEHUS, ACHCTBHE MPOCTHIX
MEXaHU3MOB): (OPMYJIUPOBATh MPEANOIOKEHNE (TUMOTE3y) O BO3MOMXHBIX
pe3yJibTaTax HaOJI0IEHUH, CAMOCTOATEIHLHO COOMPaTh YCTAHOBKY U3 U30BITOYHOTO
Habopa o0opy10BaHus U (HOPMYJIHMPOBATH BHIBOJIHI,

MPOBOJIUTh TPSIMbIE W KOCBEHHBIE M3MEPEHUS (PU3NUYECKUX BEITUYHH
(paccrosiHue, IPOMEKYTOK BpEMEHH, Macca Teja, 00bEM Tena, Cuiia, TeMIlepaTypa,
IUIOTHOCTh JKUJKOCTH M TBEPAOTO Tejia, CUJa TPEHHs CKOJIBKEHUS, JTaBJICHHE
BO3/yXa, BHITAIKMBAIOIIAsI CUJIA, IEWCTBYIONIAs HA MOTPY>KEHHOE B KHUIKOCTH TEJIO,
KO3 (GUIUEHT TMOJE3HOT0 JIEHCTBUS MPOCTHIX MEXAaHU3MOB) C HCIIOJIb30BAHHEM
aHAJIOTOBBIX M ITU(POBBIX MPUOOPOB, 0OOCHOBHIBATH BHIOOP METOJa U3MEPEHUS,
(buKCUpOBAThH NMOKa3aHUA MPUOOPOB, HAXOJUTH 3HAUCHUE U3MEPSIEMON BETMUYHUHBI C
MOMOIUIBIO YCPEAHEHUS PE3YJIbTaTOB CEPUN U3MEPEHUI U OLEHUBAThH MOTPEIIHOCTD
U3MEPEHUN;

MIPOBOANTH HECIIOKHBIE HKCIIEPUMEHTAJIbHbIE HCCIEAOBAaHUS 3aBUCUMOCTEN
bu3MYecKuX BEIUYUH (3aBUCHUMOCTU IyTH PAaBHOMEPHO JBIXKYLIErocs Teja OT
BPEMEHU JBUKEHHUS TeJa, CHJIbI TPEHUSI CKOJIBKEHHUS OT CHJIbl HOPMAaJIbHOTO
JABJICHUS1, KaueCcTBa 00pabOTKM MOBEPXHOCTEHN TEJ U HE3aBUCUMOCTH CHUJIbI TPEHUS
OT TUJIOMIAU COTMPUKOCHOBEHHUS TEJ, CHJIBI YIPYTOCTH OT yIJIWHEHUS TPY>KUHBI,
BBITAJIKUBAIOIIEH CHJIBI OT 00bEMa MOTpYyKEHHOM 4YacTU Teja U OT IUIOTHOCTHU
KHUJKOCTH, €€ HEe3aBUCUMOCTH OT IUIOTHOCTH Tella, OT IIIyOMHBI, Ha KOTOPYIO
MOTPY>KEHO TEJNO, YCIOBUM TJIaBaHUs TEJ, YCIOBUI paBHOBECHS pblyara u 0JIOKOB):
COBMECTHO € yuutTeneM GOpMyJIUpOBaTh 3aJadyy M TUIOTE3y MCCIEI0BaHUs,
CaMOCTOATENIbHO  IUIAHUPOBATh  HMCCJEIOBAHUE, CAMOCTOSITEIBHO COOUpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY C HCIOJIb30BAaHUEM HHCTPYKIUU, NMPEICTABIATH

MOJIYYCHHBIC 3aBUCUMOCTH (DU3MUECKUX BEIWYWH B BHUJIC TaONHIl U TPapUKOB,



OLICHHUBATH MOTPEIIHOCTH, TPOBOAUTH BHIBOJBI MO PE3yJIbTaTaM UCCIICI0BAHUS;
coOnofaTh TMpaBuia TEXHUKM O€30MacHOro Tpyda npu padbore cC
71a00paTOPHBIM 000PYAOBAaHUEM;

yKa3bIBaTh MPUHIUIIBI IEHCTBUS IPUOOPOB U TEXHUUYECKUX YCTPOMUCTB: BECHI,
TEPMOMETP, TMHAMOMETP, COOOIIAIOIIUECS COCY/IbI, 0apOMETP, phluar, MOABUKHBIN
Y HEMOJIBMXKHBIN OJIOK, HAKJIIOHHAS MJI0OCKOCTb;

XapaKTepU30BaTh NPUHLHUIIBI IEUCTBUS U3YUYCHHBIX MPUOOPOB, TEXHUUYECKUX
YCTPOMCTB U TEXHOJIOTMUECKUX MPOIIECCOB C UCTIOIB30BAHUEM UX OMUCAHUS (B TOM
quclie: MOIUINITHUKY, YCTPOHCTBO BOJONPOBOJIA, THAPABINYECKUIN TIpecc, CU(OH,
MaHOMETp, BBICOTOMEpP, MOPUIHEBOM HACOC, ApEOMETP), HCIOJb3Ys 3HAHUS O
CBOMCTBax (PU3MYECKUX SABJICHUM U HEOOXOoauMble (U3UYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

HCIIOJIb30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, HM3MEPUTENBHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOLECCOB MpH
pelIeHnr y4eOHO-IPaKTUYECKUX 3a/1a4;

IPUBOJUTH MPUMEPHI (HAXOAUTh HHPOPMALIMIO O MPUMEPAX) MPAKTHYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOM >KM3HU ISl oOecrieueHus
Oe3omacHocTH Tpu oOpalleHuu ¢ mpuOopaMu M TEXHMYECKHMHU YCTPOWCTBaMH,
COXPAaHEHHUsI 370pPOBbsi W COOJIIOJIEHUST HOPM DKOJIOTUYECKOTO TMOBEACHUS B
OKPYXarolIEn Cpeie;

OCYILIECTBISATH OTOOP UICTOYHUKOB HH(MOpMAIUU PU3NYECKOTO COJIEPKaHUS B
NuTepHeTe, €aMOCTOSITENbHO (OPMYIHpPYsi TOUCKOBBIM 3ampoc, Ha OCHOBE
UMEIOIINXCSA 3HAHUMW W TMYyTEM CpPAaBHEHUSI PA3NMYHBIX HCTOYHUKOB BBIIEISATH
uHpOpMaIlMIO, KOTOpas SBISETCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJIOCTOBEPHOM;

UCIOJIb30BaTh MPU BBINOJHEHUH YYEOHBIX 3aJaHUNl Hay4YHO-TOIMYJISIPHYIO
JUTEPATYpy (PU3NYECKOTO COAEpKaHUs, CIIPABOYHBbIE MAaTE€pUANbl, PECYPChl CETH
WNutepHeT, BiaaeTb npuéMamMu KOHCHEKTHUPOBAHUSA TEKCTa, NpeoOpa3zoBaHUs
nH(pOopMaIu U3 0JTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/aBaTh COOCTBEHHBbIE KpaTKWE MHCbMEHHBIE M YCTHBIE COOOUICHMS Ha

OCHOBE 2—3 HCTOYHUKOB MH(pOpMaLUU (PU3HUECKOTO COJEp:KaHUs, B TOM YHCIIE



nyOJIMYHO MPOBOAUTH KPAaTKUE COOOIICHHUS O pe3yIbTaTax MPOEKTOB MM YUeOHBIX
WCCIICOBAaHUM, NPHU OTOM TI'PaMOTHO MCIOJIB30BATh WM3YYEHHBIM IOHATHWHBIA
anmapat Kypca GU3MKH, COMPOBOKIAATh BHICTYIIJICHUE MTPE3CHTAIUEH;

IPU BBIIIOJIHEHUM Y4YEOHBIX IPOEKTOB U HCCIEIOBAHUN pACIPENEIATh
00s13aHHOCTH B TPYIIIE€ B COOTBETCTBUHU C IOCTABJICHHBIMU 3aJja4aMM, CIEIUTh 32
BBINIOJIHEHUEM ILJIaHA ACMCTBHM, OLEHUBAaTh COOCTBEHHBIM BKJaJa B ACSITEIBHOCTD
IPYIIIbI, BBICTPAMBaTh KOMMYHHMKAaTMBHOE B3aWMOJECHCTBUE, YUUTHIBasi MHEHHE
OKPY’KaFOIIHX.

154.6.4.2. IlpenmeTHble pe3yJbTaThl OCBOCHUS MPOTpaMMbl MO (PHU3UKE K
KOHIy 00y4eHHUs B § Kiacce:

[IpenmeTHble pe3yabTaThl Ha YINIyOJEHHOM YPOBHE JOJDKHBI OTpaXkaTb
c(hOpPMUPOBAHHOCTH Y 00YUYAIOITUXCS YMEHUM:

UCIIOJIb30BaTh MOHATUS (Macca W pa3Mepbl MOJEKYJ, TEIUIOBOE JIBH)KCHHE
aTOMOB M MOJIEKYJI, arperaTtHble COCTOSIHMSI BELIECTBA, KPHUCTAUIMYECKUE U
amop(HbIe Tea, HACBHIIEHHBI M HEHACBHIIEHHBIM Map, CrocoObl M3MEHEHUs
BHYTPCHHEM DHEPIUU, DJJIEMEHTApHBIA DJJIEKTPUYECKUNA 3apsij, NPOBOIHUKH,
IIOJIYIIPOBOJHUKH, TUDJIEKTPUKH, UICTOYHUKH TIOCTOSIHHOTO TOKA, DJIEKTPUYECKOE U
MarHUTHOE TIOJISl, ONTHUYECKass CUCTEMAa) U CUMBOJHMYECKHH SI3bIK (DU3UKH TpU
pelIeHnr YYeOHBIX U MPAKTHUECKUX 3a71a4;

pasnuyaTh SBJIECHUA (TEILUIOBOE paCIIUPEHUE (CKATHUE), TEINIOBOE PABHOBECHE,
IIOBEPXHOCTHOE HATSDKCHUE, CMauyMBaHUE, KallWJULIPHBIC SIBJICHUS, WCIIAPEHHUE,
KOHJCHCAlLlUs, IJIaBJICHHE, KPUCTAUIN3AlNs, KUIEHHE, CIOCOObl TeIUIonepeaun
(TENIONpPOBOJHOCTh, KOHBEKIUS, M3IyUYEHUE), TEIUIOBBIE MOTEPH, JIEKTpU3ALUs
T€J, B3aUMOJEUCTBUE 3apsioB, JEUCTBHUS BJIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aWUMOJECHCTBHE MArHUTOB, JCHCTBME MArHUTHONO TIOJs Ha
IIPOBOJIHUK C TOKOM) 10 OMHCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE ONBITOB,
JEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaThb  MPOSIBICHHE  H3YYEHHBIX  (PU3WYECKUX  SBJICHUH B
OKpy)XarlleM Mupe (B TOM 4YHuCle (PU3NYECKUE SBICHUS B MPUPOJE:
NOBEPXHOCTHBIE M KallWJUISIPHBIE SBJICHHS B IMPUPOJE, KPUCTAUIBI B MPUPOJE,

m3nydenne CoiHIla, 3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHUE POCHI,



TyMaHa, WHes, CHETa, dJICKTPUIECKHUE SIBJICHUS B aTMOC(eEpe, SEKTPUIECTBO KUBBIX
OpraHU3MOB, MAarHUTHOE TI0JIe 3eMJTH, Ipei( TTOIFOCOB, POITL MATHUTHOTO TIOJIS JJIS
YKU3HH Ha 3emIie, TIOJISIPHOE CUSTHUE), TIPU ATOM MEPEBOAUTH MPAKTUIECKYIO 3a71a4dy
B yueOHYI0, BBIJICTISITh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SBICHUM;

OINHCHIBATh M3YYCHHBIC CBOWCTBA Tel M (M3MUECKUE SIBICHUS, UCTIOIb3YS
dusznyecKkre BeTUINHBI (TEMIIEpATypa, BHYTPCHHSISI SHEPT s, KOJTMYECTBO TETUIOTHI,
paboTa ra3za, yjaenbHas TEIUIOEMKOCTh BEIIECTBA, YICIbHAS TEIUIOTA TUIABJICHUS,
yAelbHAsl TEIJIOTa MMapooOpa30oBaHus, yHAelbHas TEIJIOTa CropaHus TOIUINBA,
KOO (PUIIMEHT TOJE3HOTO JIEWCTBHUS TEIJIOBOM  MAIMHBI, OTHOCHUTEIhHAsS
BJIQKHOCTh BO3/yXa, OJIEKTPUYECCKHH 3apsll, CHJIa TOKa, JIIEKTPUYECKOE
HanpsDKEHUE, COMpOoTUBJIeHHE mpoBogHuka, JJIC B memu MOCTOSHHOTO TOKa,
DIIEKTPUYECKOE yJNIEThbHOE COMPOTHUBICHUE BEIIECTBA, paboTa U MOIIHOCTH
IEKTPUUECKOTO TOKA), MPY OMUCAHUU MTPABUIILHO TPAKTOBATh (PM3HUUECKUI CMBICIT
WCIIOJIb3YEMbIX BEJIMYMH, WX OOO3HAYEHUS W €IWHUIBI (PU3NYECKUX BEIHYUH,
HaXOJUTh (OPMYJIbI, CBA3BIBAIONINE JaHHYI0 (DU3UYECKYIO BEIUYHHY C JIPYyTUMU
BEJIMYMHAMH, CTPOUTH TpadUKH U3YUEHHBIX 3aBUCUMOCTEH (U3NUYECKUX BEIINYNH,

XapaKTepu30BaTh CBOWCTBAa Tel, (U3NYECKUE SBICHHUS W MPOIECCHI,
WCITOJIb3ySl OCHOBHBIE TIOJIOKEHHSI MOJICKYJISIPHO-KHUHETHIECKON TEOPUU CTPOCHUS
BCI[ECTBA, YpaBHEHHE TEIUIOBOTO OallaHCa, 3aKOH COXPAHCHHS JJIEKTPUUYECKOTO
3apsfa, 3akoH KyioHa, MpUHIINT CyTePIIO3UIINH AICKTPUIECKUX TTOJIeH, 3akoH OMa
JUIS ydacTka Iienu, npaBwia Kupxroda, 3akon OMa aiisi TOJHOW IIENH, 3aKOH
Jxoyns-JIeHnia, 3aKOH COXpaHEHHUsS DHEPTHH, NPU ITOM pPa3InyaTh CIOBECHYIO
(GbOpMyIIMPOBKY 3aKOHA U €T0 MAaTEeMAaTUYECKOE BRIPAKEHUE;

CTPOUTH MPOCThIE (PU3HUECKHUE MOJIEIH PEAbHBIX O00OBEKTOB, MPOLECCOB U
SIBJICHUM, BBIIEIATh TPU STOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIE CBOWCTBA
00BEKTOB, MPOIIECCOB, SIBICHUMN, TPUMEHATh (PU3NUECKUE MOJICTH I OOBSICHEHUS
(bU3NYECKUX MPOIECCOB U PEIICHUs YUeOHBIX 3aJ1ay;

OOBSCHATH (PU3UUECKUE SIBJICHUS, MPOIIECCHI M CBOMCTBA TN, B TOM YHCIIE U
B KOHTEKCT€ CHUTyalluii NPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa, W pemarhb
KaueCTBCHHBIC 337a4d, B TOM 4YHCIE TPEOYIOIIME YHCICHHOTO OIICHUBAHUS

XapaKTepHBIX 3HAYCHUH (PU3NUECKUX BEIUYMH, BHIOUpATh (U3NYECKYIO MOJIEb,



BBISIBJISITH IPUYMHHO-CJIEICTBEHHBIE CBS3U M BBICTPAUBAThH JIOTUYECKYIO LEMOUYKY
paccy X JIeHUH C HCIOJIb30BAHMEM H3YYEHHBIX CBOWCTB (DU3MUECKHUX SIBICHU,
($u3nYECKUX 3aKOHOB, 3aKOHOMEPHOCTEN U MOJIENIECH;

pemiath pacy€THhle 3a7aud (C UCHOJIb30BaHUEM 2-3 ypaBHEHHI) IO
U3yyaeMbIM TemMaM Kypca (QU3MKH, BbIOMpas (U3UYECKYI0O MOJENIb C
UCIIOJIb30BAaHUEM 3aKOHOB U (OpPMYJI, CBS3BIBAIOIIMX (U3UUECKUE BEITUUYUHBI,
3alliChIBaTh KPAaTKOE YCIOBHE U PAa3BEPHYTOE pEIICHHWE 3aJaud, BBISBISTDH
HEJOCTAIONINE WM U30BITOUHbIE JaHHbIE, 0OOCHOBBIBATH BHIOOP METOA PEIICHUs
3aJjauM, MCMOJIb30BaTh CIPABOYHbIE JaHHbIC, TNPUMEHSATh METOJAbl AaHaIu3a
pa3MepHOCTEH, UCTOIb30BaTh Ipaprueckue METObl PEIICHUs 3a/1ad, MPOBOAUTH
MaTeMaTU4YecKhe MpeoOpa3oBaHUs W pacy€Thl, OIEHUBATH PEATUCTUYHOCTD
MOJIyYEHHOTO 3HayeHUsi (PU3NYECKOM BETUYMHBI M OMpPEACNATh Pa3MEPHOCTH
($u3nYeCKOi BETNYHHBI, TOTYYCHHON MPU PEIICHUH 3a4a4u;

pacrno3HaBaThb NpPOOJIEMbI, KOTOPbIE MOXHO PpEHIUTh NpU MOMOIIU
¢u3nYeCKuX METOAOB, W MpeljaraTb OPUEHTHUPOBOUHBIM CIOCOO pelieHus, B
OMHMCAaHUU UCCIIEIOBAaHUS PACIIO3HABAThH MPOBEPSEMOE MPENOJIOKEHUE (TUITIOTE3Y ),
MHTEPHPETUPOBATH MOJYUECHHBIN PE3YJIbTAT;

MPOBOAMTD OMBITHI MO0 HAOTIOACHHUIO (PU3MUYECKUX SBICHUMN MK (PU3NIECKUX
CBOMCTB Ten (KamuwUIsipHBbIEC SIBIICHUS, 3aBUCHMOCTH JaBJICHUS BO3JyXa OT €ro
o0béMa M TeMIepaTypbl, CKOPOCTH Mpollecca OCTHIBaHUS (HArpeBaHMs) MpU
U3Iy4eHUH OT IIBeTa M3Iydvaroled (Morionaromei) MoBepXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJBI OT TEMIMEpPaTypbl >KUIKOCTH MW IUIOMIAJUA €€ TOBEPXHOCTH,
AIIEKTPU3ALUS TEN U B3aUMOJECHCTBHUE AJNEKTPUUECKUX 3aps/iOB, B3aUMOJEHCTBUE
MOCTOSTHHBIX MarHUTOB, BU3YyalU3allisl MATHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB,
JEHCTBUSI MarHUTHOTO TOJISI HA MPOBOJAHHUK C TOKOM, CBOMCTBa 3JIEKTPOMArHuTa,
CBOIICTBa 3JIEKTPOJBUTATENS MOCTOSHHOTO TOKA): (POpMyIHpOBaTH MPOBEPSIEMOE
npeanoyiokeHne  (TUmoTe3y) O  BO3MOXHBIX — pe3yJibTaTax  HaOJIOJICHUH,
CaMOCTOATEJIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 000pyJaoBaHUS,
OMUCHIBATh XOJ OMbITa U (POPMYJIUPOBATH BBIBOJBL;

OPOBOAUTH NPSMblE U KOCBEHHBbIE H3MEPEHUA (UBNYECKUX BEITUYHUH

(Temneparypa, OTHOCUTENbHAs BIAXHOCTh BO31yXa, CHJIa TOKAa, HAaIPSIKEHUE,



yAenbHas TeIMJIOEMKOCTh BEIIECTBA, COMPOTHBICHHWE MPOBOJHUKA, paboTa Hu
MOIIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCIOJIb30BAHUEM AHAJIOTOBBIX U IH(PPOBBIX
npuOopoB, 0OOCHOBBIBATH BHIOOP MeTOJa M3MEPEHHUs, (UKCUPOBATH MOKA3aHUs
npuOOpOB, HAXOAWTh 3HAUYCHUE M3MEPSEMOI BEIMUMHBI C TIOMOIIBIO YCPETHECHUS
PE3YNIBTaTOB CEPUU U3MEPECHHIA U OIICHUBATh MOTPEIIHOCTh U3MEPEHUH;

MPOBOANTH AKCIIEPUMEHTAIBLHBIC UCCIICIOBAHUS 3aBUCHMOCTEN (PH3NIECKIX
BEJIMYMH (3aBUCHMOCTH JIaBJICHUS BO3AyXa OT ero o0béMa M HarpeBaHHUs WU
OXJIXKICHHUSI, UCCIIEIOBAHUE SIBJICHUS TEIJIO0OMEHA MPU CMEIIMBAHUU XOJIOAHON U
ropsiueil BO/bl, 3aBUCIMOCTb COITPOTUBIICHHSI POBOJHUKA OT €T0 JUIMHBI, IJI0LIAaA1
MIOTIEPEYHOTO CEYCHHMSI M yIETTbHOTO COMPOTUBIICHHSI BEIIECTBA MPOBOIHUKA, CHUJIBI
TOKa, TPOTEKAIONIETO dYepe3 IMPOBOAHHWK, OT HANpPSDKEHHS Ha MPOBOJIHHKE,
UCCJICIOBAaHKE TIOCTIEIOBATEIHPHOTO U TIApaIeIbHOTO COSTUHEHUH TTPOBOHUKOB):
COBMECTHO € yuuTeneM (GOpMyJIHpOBaTh 3aqady M THUIOTE3y HCCIEI0BaHus,
CaMOCTOSITENIbHO ~ IUIAHUPOBAaTh  HCCJEIOBAaHUE, CAMOCTOATEIBHO COOHMpaTh
HKCIEPUMEHTAJIbHYIO YCTAHOBKY C HCIIOJIb30BAHUEM HHCTPYKLUH, MPEICTABIATDH
MOJTyYEHHBIC 3aBUCHMOCTH (PU3NYECKUX BEITUYMH B BUJE TaOIWIl U TpaduKOB,
OILIEHUBATh MOTPEITHOCTH, IPOBOAUTD BBIBOJIBI 110 pe3yJIbTaTaM HUCCIICIOBAHMUS;

coOnrofaTh MpaBwiIa 0€30MacHOr0 TpyAa MpH padbore ¢ JabopaTOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh NPUHLHUIIBI IEUCTBUS U3YUEHHBIX MPUOOPOB, TEXHUUYECKUX
YCTPOMCTB U TEXHOJIOTHUECKUX MPOIIECCOB C HCTIOIH30BAHNEM WX OMUCAHMS (B TOM
YHClie: CHCTeMa OTOIUICHHWS JOMOB, THTPOMETp, MapoBas TypOWHA, amIepMerp,
BOJIbTMETP, CUETUHUK IIEKTPUUECKON IHEPTHH, dIEKTPOOCBETUTEIbHBIC TPUOOPHI,
HarpeBaTelbHbIE AIEKTPONPUOOPHI (IPUMEPHI), TPETOXPAHUTETN U UX IPUMEHEHHE
B OBITY M TEXHUKE, MPUMEHEHHUE IOCTOSHHBIX MAarHUTOB, 3JIEKTPOMATrHUTOB,
AIIEKTPOJIBUraTeNIb MOCTOSIHHOTO TOKa), HCIOJB3ys 3HAHUS O CBOMCTBax
(bU3NYECKUX SIBJICHUN, HEOOXO0IUMbIC (PU3MUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

pacrmo3HaBaTh TPOCThIE TEXHUYECKHE YCTPOWCTBA H HW3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM M CXEMAaTHMYHBIM DPHCYHKaM (OKHUIKOCTHBIM TEPMOMETD,
TEPMOC, ICUXPOMETP, TUTPOMETD, IBUTATENIb BHYTPEHHETO CTOPaHUs, SJEKTPOCKOTI,

peOCTaT), COCTAaBJITb CXCMBbI JJICKTPHUYCCKHUX ueneﬁ C IOCICAOBATCIbHBIM H



napajuleTbHBIM COEIUHEHUEM »JJIEMEHTOB, pa3iuydas YCIOBHbIE O0O3HAUYEHHUs
AJIEMEHTOB JIEKTPUUECKHUX IIETIeH, NCIIOJIb30BATh CXEMbl M CXEMAaTHYHbBIE PUCYHKU
U3YUYCHHBIX  TEXHUYECKHX  YCTPONCTB,  HM3MEPHUTENBHBIX  MNPHUOOPOB U
TEXHOJIOTUYECKHX IMPOLIECCOB MPH PEIICHUN YUeOHO-TIPAKTUUECKUX 33714,

OPUBOJUTH MPUMEPHI (HAXOAUTh UHPOPMALIUIO O MPUMEPaX ) MPAKTUYECKOrO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOM >KM3HU JUIsl oOecreyeHus
Oe3omacHoCTH TpuU OOpallleHuu ¢ MpuOopaMu M TEXHUYECKHMHU YCTPOWCTBaMH,
COXPaHEHHUsI 370POBbsi W COOJIIOJIEHUS HOPM DKOJIOTUYECKOTO TOBEACHUS B
OKPYXarolIIEn Cpeie;

OCYLIECTBISATh TOMCK HWHGopMmanuu B HMHTepHeTe, CamMOCTOATENbHO
bopMynupys MOUCKOBBIA 3alpoc, HA OCHOBE MMEIOIIMXCS 3HAHUM M CpaBHEHUS
JOTIOJTHUTENBHBIX HCTOYHMKOB BBIACIATH HH(MOPMAIMIO, KOTOpas SBISAETCA
IPOTUBOPEUUBON UM MOXKET OBITh HEAOCTOBEPHOI;

HCIIOJIb30BaTh MpPH BBIMIOJHEHUU YUYEOHBIX 3a/JlaHUi HAyYHO-TIOMYJISPHYIO
JUTEpaTypy, CIpaBOYHble MaTepuaibl, pecypcbl ceTtu HHTepHeT, BIaaeTh
npuéMaMu KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus MHPOPMALMK U3 OJHOU
3HAKOBOM CHCTEMBI B JPYTYIO;

CO3/1aBaThb COOCTBEHHbIE NHCHMEHHBIE M KpPaTKHE YCTHBIE COOOILEHUS,
0000mass uHGOPMAITMIO W3 HECKOJBKUX HCTOYHHUKOB, B TOM YHCIIC MyOIHMYHO
IPEJICTaBIISTh PE3yJIbTaThl IPOSKTHOM MIIM UCCIIEA0BATEIbCKOM JESTEIbHOCTH, TIPU
TOM TPaMOTHO HCIIOJIb30BaTh M3YUYCHHBIM MOHATHUMHBIA ammapar Kypca (pU3UKH,
COMPOBOXK/IaTh BBHICTYIJICHUE MIPE3CHTAILINEH;

IpU BBINOJIHEHUH YYEOHBIX MPOECKTOB M HUCCIENOBAHUM (HU3UUECKUX
IPOLIECCOB  pacHpenessiTh O00s3aHHOCTH B TpPynIe B  COOTBETCTBUH C
NOCTAaBJICHHBIMU 3a/ladyaMH, CJCAWTh 3a BBHINOJIHCHHEM IUIaHa JACWCTBUHA U
KOPPEKTUPOBATh €ro, OLIEHWBATh COOCTBEHHBIN BKJIAJ B JAEATEIbHOCTb TPYIIIIHI,
BBICTPaMBaTh KOMMYHHKAaTMBHOE B3aMMOJIEUCTBHE, TPOSBISSI TOTOBHOCTH
paszpemarh KOHMIUKTHI.

154.6.4.3. [IpenmeTHBIC pe3ybTaThl OCBOCHHUS MPOrpaMMbl 1O (Pu3MuKe K
KOHITy 00y4eHus B 9 kiacce:

[IpenmeTHbie pe3yabTaThl Ha YIIIyOJEHHOM YPOBHE JOJDKHBI OTpaXkaTb



c(hOpMUPOBAHHOCTH Y 00YYaIOIIUXCSI YMEHUI:

MCIIOJIb30BATh MOHATHS (CUCTEMa OTCYETA, OTHOCUTEIBHOCTh MEXaHIUUYECKOTO
JIBUKEHHSI, HEBECOMOCTb U MEPErpy3KH, IEHTP TSHKECTH, MEXaHUYECKUE BOJIHBI,
3BYK, MH(pa3ByK H yJIbTPa3BYK, OSJICKTPOMArHUTHBIC BOJHBI, PEHTTEHOBCKOE
U3Iy4YeHHE, IIKala IEKTPOMArHUTHBIX BOJIH, HCTOUYHUKH CBETa, OJIM30PYKOCTh U
JATbHO30PKOCTh, CTIEKTPHI MCITyCKaHWs W TOTJIONIeHUsA, anbda-, 6eta- U ramma-
U3IyYEHUs, U30TONBL, SJCpHAsI U TEPMOSJCpHAs SHEPTeTHKA) U CHUMBOJIMYECKUN
A3bIK (PU3UKU TIPU PEIICHUHU YYEOHBIX U MPAKTHUECKUX 3a7ay;

pasnuyaTh SBJICHHS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE
JBUKCHHE, PAaBHOYCKOPEHHOE NPSIMOJIMHEHHOE ABM)KCHHE, CBOOOIHOE TMaCHHE
TEJ, IBIKEHUE TI0 OKPY>KHOCTH, B3aUMOJICHCTBHE TEJl, pABHOBECHE MaTEPHAIHLHOM
TOYKH, pPEaKTUBHOE [BIDKCHHE, HEBECOMOCTh, KOJEOATEIbHOE JBUKCHHE
(rapMOHUYECKHE, 3aTyXalollue, BbIHYKACHHbIE KOJeOaHus), pe30HAHC, BOJHOBOE
JBUXKEHHE (paclpoCTpaHeHHE U OTpakeHUE 3ByKa, MHTep(hepeHIns U AUPpaKius
BOJIH), NPSIMOJIMHEHHOE pACIPOCTPaHEHHE, OTPAKEHHWE M MPEIOMIICHHUE CBETa,
MOJTHOE BHYTPEHHEE OTPaKEHUE CBETA, PA3OKCHHE OEIOT0 CBETa B CIEKTP U
CIIO)KCHHE  CIEKTPAIbHBIX  IIBETOB, €CTECTBCHHAass  paJHOaKTUBHOCTD,
BO3HUKHOBEHHUE JIMHEWYATOTO CIIEKTPa U3TyUCHHsI) [0 OMMCAHUIO UX XapaKTePHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBICHUE;

pacrmo3HaBaThb  MPOSIBJICHHE  W3YUYCHHBIX  (PU3WYECKUX  SBICHUH B
OKpYy’KaroleM Mupe (B TOM yucie GU3NYECKUE SBICHUS B MPUPOJIE: MPUIUBHI U
OTJIUBBI, IBMKEHUE TuIaHeT CONHEYHOW CHCTEMBbI, pEaKTHBHOE JABM)KCHUE YKUBBIX
OpPraHW3MOB, BOCTPHUATHE 3BYKOB >KMBOTHBIMH, 3€MIICTPSICEHHE, CEHCMHUYECKUE
BOJIHBI, IIyHaMH, 5X0, I[BETa TeJ, ONTHUYECKUE SIBICHUS B IPUPOJIE, OMOIOTHYECKOE
JNEHCTBUE BUIUMOTO, YJIbTPa(UOIETOBOTO U PEHTTEHOBCKOTO HU3IyYEHUH,
€CTECTBEHHbIN pPaJUOAKTUBHBIA (OH, KOCMHUYECKHE Jy4d, pPaTUOAKTHBHOE
U3IyYeHUE TPHUPOIHBIX MHHEPAIOB JACHCTBHE PAAMOAKTUBHBIX H3IyYCHHI Ha
OpraHM3M YeJlOoBeKa), MPU ITOM TEPEBOANTh MPAKTHYECKYIO 3a7ady B Y4eOHYIO,
BBIJICTISITh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SBJICHUI;

ONUCHIBATh U3YUYECHHbIE CBOMCTBA TeN U (PHU3UUECKUE SIBJICHUS, UCIOJB3YS

¢busznueckue BeNUYUHBI (CpeAHsI W MTHOBEHHAs CKOpOCTb Tela Ipu



HEPAaBHOMEPHOM JIBIDKCHHH, YCKOpPEHUE, TMepeMelIeHHe MPU PaBHOYCKOPEHHOM
OPSMOJIMHEMHOM  JIBHOKCHUH,  yIJIOBas  CKOPOCTh,  IICHTPOCTPEMHUTEIHHOE
YCKOpEHHE, CHJIa TPEHUSI, CHJIa YIIPYTOCTH, CHJIA TSHDKECTH, YCKOPEHHE CBOOOTHOTO
NaJICHUs, BEC TeJa, IICHTP TSHKECTH TBEPIOTO Tella, UMITYJILC Tela, UMITYJIbC CHIIBI,
MOMEHT CHJIbI, MEXaHH4YeCKasi paboTa ¥ MOITHOCTh, MOTCHIIMATIbHAS SHEPTHUS Tea,
MIOJTHSATOTO HaJl TOBEPXHOCTHIO 3€MJTH, MOTEHITMAIbHAS YHEPTHS CIKATOW MPY>KUHBI,
KHHETHYECKasi DHEpPrus, IOJIHAs MEXaHW4YecKas OJHEprus, MephoJl W dYacToTa
KOJIeOaHM, MePUO MaTEMAaTHUYECKOTO U MPY>XHHHOTO MAasTHUKOB, JJIMHA BOJHBI,
TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTHb CBETa, MOKa3aTelh IMPETOMIICHUS
CpeIibl), IPY ONMCAHUU MPABUIIHLHO TPAKTOBATh (GU3UUYECKUN CMBICI UCITOJIb3YEMBbIX
BEJIMYMH, NX 0003HAYCHHS U SAMHHIIB PU3NUECKUX BEINYNH, HAXOIUTH POPMYJIBI,
CBSI3BIBAIOINNE TAaHHYIO (PU3NYECKYIO BEIMYMHY C JIPYTHMH BETMYMHAMHU, CTPOUTH
rpauKy U3yYEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEITUIMH;

XapaKTepU30BaTh CBOWCTBA TeJ, (U3NUECKHE SBICHUS U TPOIECCHI,
UCITIOJIb3YS 3aKOH COXPAHEHUs DHEPTUH, 3aKOH BCEMHUPHOTO TITOTEHUS, MPUHITUTI
CYTIEpPIO3UIINH CHIT, IPUHITUT OTHOCUTENbHOCTH [ anuies, 3akonbl HploTOHA, 3aKOH
COXpaHEHUS HMMITYJIbCa, TEOPEMY O KMHETHYECKOW DHEpPruu, 3aKoH ['yka, 3aKoH
BepHym, 3aKkOHBI OTpaKeHHS W MPEIIOMIICHUSI CBETA, (POPMYITy TOHKOW JIMH3HI,
IUTAHETAPHYI0 MOJIe]h aTOMa, HYKJIOHHYIO MOJENh aTOMHOTO SApa, 3aKOHBI
COXpaHEHUs 3apsA0BOTO U MACCOBOTO YHWCEN TMPH SIICPHBIX PEAKIUAX, MPU ITOM
pasnIuyaTh CIOBECHYIO (OPMYIIMPOBKY 3aKOHA U €70 MAaTEeMaTUYECKOE BHIPAKEHUE;

CTpOUTH (U3NUYECKHE MOJETH pPEealbHbIX 0OBEKTOB, MPOIIECCOB U SBICHUH,
BBIICTISITh TIPU OTOM CYIIECTBCHHBIE M BTOPOCTEIICHHBIE CBOMCTBA OOBEKTOB,
MPOIIECCOB, SIBJICHUM, NTPUMEHATH (PU3NUECKHE MOJACIU MJs OOBSICHEHUS
(bU3UYEeCKUX MPOIIECCOB M PEIICHUS yUeOHBIX 3a/1ay;

OOBACHATH (PU3UYECKUE SIBJICHUS, TPOIIECCHl M CBOMCTBA TEJI, B TOM YHCIIE B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa, W peIiarh
KauyeCTBEHHBIC 3a/Jla4yd, B TOM 4YHCIIe TPeOYIOIMEe YHCIECHHOTO OIICHUBAHUS
XapaKTepHBIX 3HAYCHWH (PU3UUYECKUX BEITUYHH, BHIOMpATh (U3NYECKYIO MOJIEb,
BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBSI3M U BBICTPAWUBATH JIOTHYECKYIO IETIOUKY

paccyXaeHul u3 2—3 MIaroB C UCIMOJIb30BAHUEM H3YyUYEHHBIX CBOMCTB (PU3NYECKUX



SIBJICHUH, (PU3NYECKUX 3aKOHOB, 3aKOHOMEPHOCTEHN M MOJIETIEH;

pemaTh pacuéTHbIC 3a7a4M 10 U3yYaeMbIM TeMaM Kypca (pu3uku, BeIOUpas
COOTBETCTBYIOIIYIO (PU3HUECKYIO0 MOJIENb C MCIIOJIh30BAHUEM 3aKOHOB U (POPMYII,
CBS3BIBAOIIMX (U3UUYECKHWE BEIUYHMHBI, 3alUChIBAaTh KPAaTKOE YCIOBHE U
pa3BEPHYTOE PEIICHUE 3a/1a49H, BBISBISATH HEJOCTAIOIINE WM H30BITOYHBIC TaHHEIC,
000CHOBBIBAaTh BHIOOpP METOAa pEUICHHs 3aJadd, HCIOJb30BaTh CIIPABOYHBIC
JAaHHBIC, TPUMEHSATH METO/IbI aHATIM3a PA3MEPHOCTEH, UCTIOJIb30BaTh rpaduIeCcCKue
METO/IbI PEIICHUS 3a/1a4, MPOBOJIUTH MAaTEMATHUYECKUE MPEOOpa30BaHUS U PACUETHI,
OIICHUBATh PEATUCTUYHOCTh IMOJTYUYEHHOTO 3HAYCHHS (U3MYECKOW BEIMYHHBI U
OTPEACNATh Pa3MEPHOCTh (PU3NYECKOW BEIMYMHBI, TIOJYYECHHOW TNPHU PpEHICHUU
3314w,

pacmo3HaBaTh NPOOJEMBbI, KOTOPBHIE MOXHO pEHINTh TpU TOMOIIU
bU3MYeCKUX METOJIOB, W TMpeayiaraTh OPUEHTUPOBOUYHBIN CIOCOO pEIICHHS, B
OTMCAHWUH UCCIIEAOBAHMS PACIIO3HABATH MPOBEPSIEMOE MPEANONOKEHHE (THITOTE3Y),
OIICHUBATh MPABWJILHOCTH MOPSIIKA TIPOBEICHUS UCCIICIOBAHNSI, MHTEPIPETUPOBATH
MIOJTyYEHHBIA Pe3yIbTaT;

IIPOBOIUTH OMBITHI IO HAOTIOACHUIO (PU3MUYECKUX SIBICHUHN WM (PU3UIECKIX
CBOMCTB Ten (M3y4eHHe BTOPOro 3akoHa HprOTOHA, 3aKOHA COXPAHEHWS YHEPTHUH,
3aKOHA COXpaHEHUs WMITyJIbCa, JCUCTBUE 3aKOHA bepHyITM W BO3HUKHOBCHHUE
NOABEMHON CHJIBI KpbUIA, 3aBUCUMOCTh TEpHOJa KoJeOaHW MPYKHUHHOTO
MasiTHUKA OT MacChl Tpy3a 1 )KECTKOCTH MPYKUHBI U HE3aBUCUMOCTD OT aMILTUTY/IbI
MaJIbIX KOJIeOaHWH, MPSMOIIMHEHHOE paCIIPOCTPaHEHUE CBETa, PA3IOKeHHE 0eIoro
CBETa B CIIEKTpP, U3yUCHHE CBOICTB M300paXCHHsI B MJIOCKOM 3€pKalie U CBOMCTB
M300paKEeHHUSI TIpeIMeTa B CcOOuparoiieil JauH3e, HAOMIOJeHNWE CIUIONIHBIX |
JUHEHYAThIX CIIEKTPOB U3ITYYCHHS): dbopmyIpoBaTh IPOBEPSIEMOE
MpEANnojoKeHne (TUMOTe3y) O BO3MOXKHBIX  pe3yibTaTax  HaOJIOJICHUIA,
CaMOCTOSITEJIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa oOOpyaoBaHUS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOIBL;

NPOBOAUTH TIPH HEOOXOIMMOCTH CEPHIO TPSIMBIX H3MEPEHUH, OIpenesss
CpellHee 3HaUCHUE U3MEPSIEMOM BEIMYMHBI U OMIPEIEIISS TOTPEITHOCTD PE3yJIbTaTOB

OpSIMBIX U3MEPEHH, 000CHOBBIBATH BHIOOP CIIOCO0a U3MEPEHHsI (M3MEPUTEIHLHOTO



npudopa);

IIPOBOIMTH KOCBEHHBIC U3MEPEHUS PUINICCKUX BETUIHH (CPEIHSIS CKOPOCTh
U YCKOpEHHWE Tella NPH PaBHOYCKOPSCHHOM JBHKCHHH, YCKOPEHHE CBOOOIHOTO
naJCHUs, )KECTKOCTh MPY>KUHBI, KOYPPUITUSHT TPEHUS CKOJIbKEHUS, MEXaHHUECKast
paboTa W MOIIHOCTh, YacTOTa M TMEPUOJ KOJCOAaHWH MaTeMaTUYECKOTO W
NPYXUHHOTO MAasTHUKOB, (DOKYCHOE pacCTOssHHE coOWparomeii JTuH3bl U €€
ONTHYECKAs CWJIa, PAJUOAKTUBHBIA (POH) C HCIIOJIB30BAHHEM aHAJIOTOBBIX H
TUQPOBBIX MPUOOPOB: 0OOCHOBHIBATH BHIOOP METOJA HM3MEPCHHUsS, TUIAHUPOBATH
U3MEPCHHS, CaMOCTOSATEIbHO COOUpPATh  AKCIECPHUMEHTAIBHYIO  YCTaHOBKY,
BBIUUCIIATh 3HAYCHUE BEJIMYMHBI W aHAIM3UPOBATH IOJTYYCHHBIE PE3yJIbTAThI,
OIICHUBASI IOTPEITHOCTH PE3yIbTATOB KOCBEHHBIX H3MEPECHUN;

MPOBOANTH HKCIIEPUMEHTAIbHBIC UCCIICIOBAHUS 3aBUCHMOCTEN (PH3UIECKIX
BEJIMYMH (3aBHCHMOCThH ITyTH OT BPEMEHHU IPH PABHOYCKOPEHHOM JIBIDKCHUU 0e3
HAYaJIbHOW CKOPOCTH, 3aBUCHUMOCTb CHJIBI TPCHHS CKOJIBKCHHS OT  CHIIBI
HOPMaJIPHOTO JaBJICHUS, TEpUoJa KOJICOAaHHMH MaTeMaTHYeCKOro MasTHUKA OT
JUIMHBI HWUTH, OIpeIeNiCHHEe YCKOPEHWs CBOOOMAHOTO TaJCHHUS, HCCICIOBAHHE
W3MCHEHHUSI BEIMYMHBI U HAMpPaBICHUS WHAYKIIMOHHOTO TOKA, 3aBUCHUMOCTBH YTJa
OTpPaKCHHS CBETA OT yTJIa IMaJICHUs, yTiia MPEJIOMIICHUS OT YTJIa aJCHHUS CBETOBOTO
Jdyd4a, UCCICIOBAaHUE TPEKOB: U3MEPCHHE SHEPTUU YACTHUIIBI IO TOPMO3HOMY ITyTH
(mo dororpadusim)): COBMECTHO ¢ yuuTeleM (popMyIHpOBaTh 3a/1ady M TUIIOTE3Y
UCCJICIOBAHMsI, CaMOCTOSATEIBHO IUTAHUPOBATh HCCIIEIOBAHUE, CAMOCTOSITEITHHO
coOuparh  OKCIEPUMEHTAIbHYI)  YCTaHOBKY, TPEACTABIATH  IOJyYEHHBIC
3aBUCUMOCTH (DU3WUYECKUX BEJIWYHMH B BUJIE TaOMWIl M TpaduKOB, OLICHUBATH
MOTPEITHOCTH, TIPOBOJIUTH BBIBOJIBI ITO PE3YJIbTaTaM UCCIICIOBAHHS,

co0mofaTh MpaBuia 0O€30MacHOro TpyAa MpH padboTe ¢ JabopaTOpHBIM
obopyoBaHUEM;

XapaKTepU30BaTh MPUHIIUIIBI IEHCTBUS U3YUCHHBIX MPUOOPOB, TEXHUIESCKIX
YCTPOMCTB U TEXHOJIOTHUECKUX MPOIIECCOB C HCTIOIH30BAHUEM WX OMUCAHMS (B TOM
qHclie: CIUIOMETP, JAaTYMKW IIOJIOKCHHS, PACCTOSHUS WM YCKOPEHHS, paKeTa,
9XO0JIOT, OYKH, MEPHUCKOI, (oToarmapar, MHUKPOCKOI, TEJICCKOI, ONTHYCCKHE

CBETOBO/IbI, CHEKTPOCKOM, JI03UMETP, KaMmepa BuibcoHa), UCNONb3ys 3HAHUS O



CBOICTBaxX (pU3MUECKHUX SBJICHUN U HEOOXOIUMBbIE (PU3NYECKUE 3aKOHOMEPHOCTH,
UCIIOJB30BaTh CXEMbl M CXEMATHYHbICE PHUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOLECCOB MpHU
peleHur y4eOHO-TIPaKTUYECKUX 3a7ad, ONTHUYECKHE CXEMbl [JIsl MOCTPOCHHUS
M300paKEHUI B MJIOCKOM 3€pKalie U coOMparoie JMH3e;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHGOPMALINIO O IPUMEPAX) MPAKTUIECKOTO
UCIONIb30BaHusl (PU3MUECKUX 3HAHWN B MOBCETHEBHOW >KM3HU ISl OOECHEUEHHUs
Oe3omacHoCTH TpU OOpallleHuu ¢ MpuOOpaMu M TEXHMYECKHMHU YCTPOWCTBaMH,
COXpaHEHUS 3J0POBbSI U COONIONICHHS HOPM SKOJOTMUYECKOTO TOBEIACHUS B
OKPY>KarolIEH Cpele;

OCYLIECTBIATh TOMCK WHGopMmanu B HWHTepHeTe, CamMOCTOATEIbHO
dbopMyIupys MOUCKOBBIM 3allpoc, HAXOAUTh MYTH OMNpPENENECHUsI JIOCTOBEPHOCTU
MOJly4eHHOW MH(pOpPMAIMM HAa OCHOBE HMMEIOIIMXCS 3HAHUNW U JIOMOJHUTENbHBIX
VCTOYHUKOB;

HCIIOJIb30BaTh MPH BBIMIOJHEHUU YUYEOHBIX 3a/JlaHUN HAy4YHO-TIOMYJISIPHYIO
JUTEpaTypy, CIOPaBOYHBIE MaTEpHaNbl, pecypcbl ceTu VHTEpHET, BIIANETH
npuéMaMu KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus MHPOPMALMM U3 OJHOU
3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHbIE NMHUCHMEHHBIE U YCTHBIE COOOIICHHS HAa OCHOBE
uHGOpPMaIlK U3 HECKOJbKUX HCTOYHUKOB, IyOJIUYHO MPEICTABISTh PEe3yJIbTaThl
MPOEKTHOW WJIM  HMCCIENOBATEIbCKOM  JEATEIIBHOCTU,IPU 3TOM  T'PAMOTHO
WCIIOJIb30BaTh M3YUYCHHBIN MOHSITUIHBIN anmapar u3ydaemMoro pasjaena (GU3uKd U
COTPOBOK/IaTh BBICTYILJICHHWE MPE3CHTAIlMEN ¢ y4ETOM OCOOCHHOCTEH ayJaUuTOpPUU

00yJaroIIXCS.
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