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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo (u3KMKe Ha YpPOBHE OCHOBHOTO 00mIEro oOpa3oBaHUS COCTaBJIE€HA Ha
OCHOBE NOJOXEHUH M TpeOOBaHMN K pe3ynbTaTaM OCBOEHMsS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOl paboueld mporpamMmbl BocnuTanus W KoHIenmuu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Copmepxanne  mporpaMMbl 1o (U3MKE  HAlpaBIeHO  Ha  (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYy4aroIlIMXCsl M OpraHu3alyi0 HU3ydyeHus (U3MKH Ha
JeSITeIbHOCTHON OcHOBe. B mporpamMme mo (u3MKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npenmera B peamu3anuu  TpedboBanuii PI'OC OOO K IUIaHUPYEMBIM JIMYHOCTHBIM U
METallpeIMETHbIM  pe3yJibTaTaM  O0y4eHus, a  TakkKe  MEXIPEIMETHble  CBS3U
€CTECTBEHHO-HAYUHBIX Y4€OHBIX IIPEIMETOB Ha YPOBHE OCHOBHOI'O 00IEro 00pa3oBaHuUs.
[TporpammMa 1o ¢u3MKe yCTaHABIMBAET pacHpeiesicHHe y4eOHOro MaTepualia Mo rojam
o0ydeHust (1Mo Kjiaccam), NpeajgaraeT TPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTUS IHPEAMETHOrO COJEpKaHUA M Yyu€Te BO3PACTHBIX
0COOCHHOCTEH 00yYaroINXCs.
[Tporpamma no ¢usuke pazpaboTaHa ¢ LENbIO OKa3aHUS METOAMYECKON TTOMOIIN YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
dusmka sABIAETCS CUCTEMOOOPA3yIOLIUM JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX IIPEIMETOB,
IOCKOJIbKY (pU3HuUecKue 3aKOHBI JIeKAaT B OCHOBE NPOLIECCOB U SIBIECHUH, M3ydaeMbIX XUMHEH,
Ouonoruelt, actpoHOMHUeH U PU3NIEcKoi reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpA, IpeNoCTaBisieT HaumOojee siCHble OOpas3ipl MPUMEHEHHs HAy4dHOIO MeToja
IIO3HAHUS, TO €CTh CII0CO0a NOIYUYEHUs JOCTOBEPHBIX 3HAHUH O MUDE.
OpnHa M3 IIaBHBIX 33Ja4 (QU3MUECKOro o0pa3oBaHMs B CTPYKType oOuiero oOpa3oBaHus
COCTOUT B (POPMHUPOBAHUHM ECTECTBEHHO-HAyYHOW TpaMOTHOCTM W HWHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IMpEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAyUYHYI0 TPaMOTHOCTb:
® HAy4YHO OOBSACHSATH SIBICHUS;
® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHUS;
® HHTEPHPETUPOBATH JAHHBIE W MCIOJIb30BaTh HAy4YHBIE JOKa3aTeNIbCTBA IS
IIOJIyYE€HUS BBIBOJIOB.
[lenu wm3yueHust (QU3MKM Ha YpPOBHE OCHOBHOTO OOILIEro 0Opa3oBaHMs ONpEAETICHbI B
Konnenmuu npenoxasanus yueOHoro npenMera «®dusuka» B 00pa3oBaTeIbHBIX OpraHU3ALMSIX
Poccuiickoit ®enepanuu, peaau3yromMX OCHOBHBIE 00111€00pa30BaTENbHBIE IPOrPaMMBL,
yrBepxkaA€HHON pemenneM Komnernn MunncrepctBa npocsewienust Poccuiickoit denepannn
(mpotokon ot 3 nexadbps 2019 r. Ne I[1K-4BH).
Henu n3ydyenus pU3NKu:
e [puoOpeTeHHe HHTEpeca U CTPEeMIIEHUS OOy4aroIlUXCs K HayYHOMY HW3YyUEHHIO
MPUPOJIbI, PA3BUTHE UX UHTEIIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

® Dpa3BUTHE TMPEJCTaBICHUA O HAy4YHOM METOAE TMO3HaHus |  (OPMHPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIIECHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa W3Y4E€HHUS OCHOB CTPOCHUS
MaTepuu U GyHIAMEHTAbHBIX 3aKOHOB (PU3UKH;
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e (opMuUpOBaHHE MPEICTABICHHUI O POJU (PM3UKHU JUISI PA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH ¥ TEXHOJIOTHI;

e pa3BWTHE IMPEJCTABICHHA O BO3MOXHBIX chepax Oynaymeld mnpodeccnoHATbHON
JESITCIIbHOCTH, CBS3aHHOM ¢ (DU3UKO#, OJATOTOBKA K JaJIbHEHIIIEMY O0YUYCHHIO B 3TOM
HaTpaBIICHUU.

JocTikenne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOIEro

00pa3oBaHUs 00CCIICUNBACTCS PEIICHUEM CACAYIONIUX 3a1a4.

e npuoOpeTeHHe 3HAaHUK O JUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXAHHYECKHUX,
TEIUIOBBIX, MJICKTPUYCCKMX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

e npuoOpeTeHHe YMEHUH ONUCHIBATH M  OOBSACHATH (PUIWYCCKUE SBICHUS C
HCII0JIb30BaHUEM TIOJyYCHHBIX 3HAHUIA;

® OCBOCHHME MECTOJIOB PCIICHUS TMPOCTCHIINX PACYETHBIX 33Ja4 C MCIOJIh30BAHUEM
(bU3HYECKUX MOJICIIel, TBOPUYESCKHUX U MPAKTHKO-OPUEHTUPOBAHHBIX 33744,

e pa3sBUTHEC YMEHUW HAOMIOAaTh MPHUPOJHBIC SBICHUS M  BBIIOJHATH  OIIBITHI,
7a00paToOpHbIe PA0OTBHI M SKCIEPUMEHTAJIbHBIC HCCIICIOBAHUS C HCIOJb30BaHUEM
WU3MEPUTEIEHBIX TPHOOPOB;

® OCBOCHHME NPUEMOB PAOOTHI ¢ HH(pOpMAIUCH (U3HYSCKOTO COJCPIKAHHUS, BKIFOYAS
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIU3 W KPUTHYECKOE
OLICHMBaHKME HH(OPMALINH;

® 3HAKOMCTBO CO cdepaMu MpodheCCUOHATBLHON JESITeILHOCTH, CBSI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAHHBIMH Ha JIOCTIKCHHUSIX (PH3MUECKON HAYKH.

KonnyecTBo akajieMU4eCKHX 4acOB, OTBOJMMBIX HAa OCBOCHHE pa3Jielia U TeMbl Y4eOHOTO
npeamera «Pu3uka» 0a30BbI ypoBeHb oTBOAMTCSA 238 4yacoB: B 7 kiacce — 68 vacos (1 gac B
HEJICNI0 OYHOTO O0yueHUs, | 4ac B HEJCN0 CaMOCTOSATEIbHOro oOydeHus), B 8 kiacce — 68
yacoB (1 yac B Heler0 OYHOTO OOy4YeHHs, | Yac B HEJEN CaMOCTOSTEILHOTO 00y4YeHHus ), B 9
knacce — 102 gaca (1,5 gaca B Hegento o4HOro o0ydeHus, 1,5 gaca B HeJIeII0 CaMOCTOSITEILHOTO
o0y4deHus).

[To MVII konnM4ecTBO aKaJeMHYECKUX YacOB, OTBOAUMBIX HAa OCBOEHHUE pa3feia U TEMBbI
yuebHoro npenmera «Dusuka» 6a30BbI YpoBeHb 0TBOAUTCS 238 yacoB: B 7 kiacce — 68 yacos
(0,5 yaca B Henmenmo ouHOro oOydeHwus, 1,5 yaca B HEIENO CaMOCTOSITEILHOTO O0y4eHus ), B 8
kiacce — 68 wacos (0,75 yac B Heenmo 04HOTO 00yUeHus, 1,25 yac B HEJEIIO CaMOCTOSATEILHOTO
oOyuenns), B 9 kmacce — 102 gaca (0,75 waca B Heneno 09HOTO 00y4eHus, 2,25 Jyaca B HEIEIIO
CaMOCTOSITENILHOTO O0y4YeHUS).

[Tpu cocTaBiieHUH TEMAaTHYECKOTO TUIAHUPOBAHUS IO KJIaccaM 00YYCHHUsT yUUTHIBAIOTCS Yachl

y4eOHOT0 IJIaHa COOTBETCTBYIOILIETO KJIACCa, IPEYCMOTPEHHBIE AJI1 OYHOIO O0Y4EHUs.

[Tpennaraemslii B mporpamme 1o (Gu3nke nepeyeHsb J1adbopaTOpHbIX paboT U OMBITOB HOCUT
PEKOMEH/IaTeNIbHBIA XapaKkTep, y4uTelb JAeiaeT BbIOOp NMPOBENEHMS J1a0OpaTOpHBIX paboT U
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yYaromuXcsl, CIIUCKA HKCIIEPUMEHTAIBHBIX
3aJJaHUH, IpeIIaraéMbIX B paMKax OCHOBHOT'O F'OCYJapCTBEHHOT'O 9K3aMeHa 10 (U3UKE.



COJAEPKAHUE OBYYEHUS YYEBHOI'O TIPEIMETA «®PU3UKA»
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUAA

7 KUIIACC

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOLIEro MUpa.

®usuka — Hayka o npupoje. SAsnenus npupoasl. GU3NYECKUE SABICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckue BenuuuHbl. M3Mepenue ¢usndeckux BenuuuH. Pusndeckue MpuOOPHI.
ITorpemHocTs M3MepeHuil. MexayHapoiHas CUCTEMAa €IUHHIL.

Kak ¢u3uka m npyrue ecreCTBEHHbIE HayKd H3y4aroT MpHUpoAy. EcTecTBeHHO-HAy4HBIH
METOJ IO3HaHMA: HaOJIIOJeHUE, IOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIIBUKEHHUE THUIOTE3,
SKCHEpPUMEHT 10 IPOBEpKE THUIOTe3, OObsACHEHHE HabmogaeMoro spiaeHud. OmnucaHue
($U3NUECKUX SBICHHUI C TTOMOIIBIO MOJICIIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JIEKTPUUECKIE, MAaTHUTHBIE, CBETOBBIE SIBJICHUS.

2. ®usuyeckue MpuOOpsl U MpoLeaypa MPsIMbIX U3MEPEHUH aHAJIOrOBBIM U LHU(POBBIM

npuopom.

Jlabopamopnwsie padbomot u onvimol.

OnpezeneHue LEeHbI eJIEHUS KalIbl U3MEPUTEIBHOI0 pUodopa.
W3mepeHune pacCTOSHUM.

N3mepenune 00bEMa KUIKOCTU U TBEPAOIO TeNA.

Onpenenenue pasMepoB MabIX TEN.

agrwDdE

W3mepenune TemmepaTypbl MpH MOMOIUIM KUAKOCTHOTO TEPMOMETpa M JaTuydKa
TEeMIEPaTypPHI.
6. IlpoBemenme wmccneqoBaHUs O MPOBEPKE THIOTE3BI: JAITBHOCTH IMOJIETA IMIAPHKA,
MYIEHHOTO0 TOPU30HTAJIbHO, TEM 00JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKa.

Pa3nes 2. IleppoHavyaabHbIe CBEICHHA O CTPOCHHMH BeILECTBA.

CtpoeHue BelIeCcTBA: aTOMbl U MOJEKYIbl, UX pa3Mepbl. OIMBITH, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHE BELIECTBA.

JIBukenue yacTull BemiecTBa. CBSI3b CKOPOCTH JBHKEHHSI YaCTUL[ C TEMIIEpaTypoOu.
bpoynoBckoe nBuxenue, Auddysus. BzanMopelicTBue dYacTHIl BEIIECTBA: MPHUTSHKEHUE U
OTTaJKUBaHUE.

ArperaTHble COCTOSIHMSL ~BELIECTBAa: CTPOEGHHME Ta30B, JKUJAKOCTEH M TBEPABIX
(kpucTayminyeckux) Teia. B3anMocBs3b MEXIy CBOMCTBaMM BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHO-MOJIEKYJSPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHbIX COCTOSIHUM
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHSI.

2. Ha6mronenue nuddys3un.

3. HaGmionenue siBIEHUH, OOBICHSIIONUXCS MPUTSIKECHHEM WIH OTTATKUBAHUEM YaCTHUIL

BElIEeCTBaA.

Jlabopamopnwvie padbomot u onvimol.

1. Ouenka quamerpa aToMa METOJIOM PsIOB (C UcIob30oBaHueM (hoTorpaduwii).

2. OnbIThl O HAOJIIOAECHUIO TEIIJIOBOTO PACIIMPEHHs ra30B.

3. OmBITH M0 0OHAPYKEHUIO ACHCTBHS CHII MOJICKYJISIPHOTO MPUTSIKEHHSL.
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Paznen 3. /IBu:keHHe U B3aUMO/ieiicTBHE TeJl.

Mexanuueckoe JBHUKeHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHKeHHE. CKOpPOCTb.
Cpenssist cKopocTb ITpY HEPAaBHOMEPHOM JBMKEHUU. Pacd€T myTH 1 BpeMEHU BUKEHUS.

SBneHue wmHepuMu. 3aKOH HMHepUuHU. B3aumoneicTBuE Ten Kak IpUYMHA H3MCHECHHS
CKOPOCTH [IBMXKEHHUS Tel. Macca Kak mepa uHepTHOCcTH Tena. IlnotHocTs BemectBa. CBA3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYII B €IMHUIE 00BEMA BEIIECTBA.

Cuna kak XxapakrepucTtuka B3aumozeiicTBus ten. Cuiia ynpyroctd M 3akoH ['yka.
W3mepeHue cuwiibl ¢ NMOMOLIBIO JWHAMOMETpa. SIBieHue TaroreHus u cuna Tspkectu. Cuna
TSDKECTH Ha Ipyrux IuiaHerax. Bec Ttema. HeBecomocts. CnojkeHue CHil, HaIpaBJICHHBIX I10
onHOI npsimoil. PaBHozelicTBytomas cuil. Cuna TpeHus. TpeHne CKOJIbKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

HaOnronenne MexaHU4ecKoro ABMXKEHMs Tela.

N3mepenne CKOpOoCTH IPSIMOJIMHEUHOTO IBUKECHHUS.
Haburonenue siBjaeHUs] UHEPIUH.

HaOnroneHue u3MeHeHus! CKOPOCTH IIPU B3aUMOJICHCTBUH Tell.
CpaBHeHue mMacc 10 B3aUMOJICHCTBUIO TEIl.

ok wnE

CrnosxeHue cuil, HalpaBJIeHHBIX 110 OJHOW MPSIMOH.

Jlabopamopnwsie padbomot u onvimol.

1. OmpeneneHre CKOPOCTH PAaBHOMEPHOTO JABIKEHUS (LIapUKa B HKHJIKOCTH, MOJIEIH
AIEKTPUYECKOTO aBTOMOOUJIS U TaK Janee).

2. OmnpeneneHue cpenHeil CKOPOCTH CKOJIBXEHHs OpycKa WM HIapuKa MO HAKIOHHON
IJIOCKOCTH.

3. Omnpenenenue IOTHOCTU TBEPIOTO TENA.

4. OmnbITl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbkeHus (aedopmanuu) IpyKUHBI OT
IIPUIIOKEHHOMN CHJIBI.

5. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIbKEHHS OT Beca Teja U
XapakTepa COIMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

JaBnenue. CriocoObl yMEHbBIIEHUS U YBETUUEHUS JaBieHus. JlaBieHue ra3a. 3aBUCUMOCTD
JaBJIeHUs ra3a oT 00béMa, Temneparypsl. Ilepenaua naBneHuss TBEPABIMU TeaMH, KHUAKOCTIMU
u razamu. 3akoH Ilackans. [THeBMarnueckue mMamuHbl. 3aBUCUMOCTDH AABICHUS KUAKOCTH OT
rnyounsl.  [mapocratuuecknit  mapamokc. CooOmaromuecss cocyasl. ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBieHue. [IpuumHBI CyliecTBOBaHUS BO3AYIIHON
ob6onoukn 3emmu. OnbiT Toppuuermnu. M3mepenue atmocdepHOro naBieHHs. 3aBHUCHUMOCTh
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl nans u3MepeHus
aTMOC(EepHOTO JTaBJICHHUS.

JlelicTBHE )XUJIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Teno. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCHMOCTb JIaBJICHUS T'a3a OT TEMIIEPaTYpBhl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coob1maronmecs: Cocy/sl.

I'mapaBnuyeckuit mpecc.

[IposiBnenue necTBust aTMOCHEPHOTO TABJICHHUS.
5
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3aBUCHMOCTh BBITAIKMBAIOIICH CHJIBI OT O00BbEMa MOTPYKEHHOW 4YacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAOLIEH CUJIbI BECY BBITECHEHHOM KUJKOCTH.

VYcnoBue miiaBaHMs TeN: IUIABAaHUE WM IMOTPY>KEHHE Tell B 3aBUCUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TEJA U KUJKOCTH.

Jlabopamopuwie pabomol u onvimol.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tela B BOJIE OT 00bEMa MOTPYKEHHOU B KHUIKOCTh
YacTH TeJa.

OnpeneneHre BBITAJKUBAIOLICH CWIbIL, JIEUCTBYIOIIEH Ha TeJO, MOrpY>KEHHOE B
KUJKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOLICH CUIBL, JACUCTBYIOLICH Ha TEIO B
JKUJKOCTH, OT MACCHI TeJA.

OnbIThL, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAJKHMBAIOLIEH CHJIbI, IEUCTBYIOIIECH HA
TEJIO0 B KUJKOCTH, OT 00bEMA MOTPYKEHHOM B JKMJIKOCTh YaCTH TeJIa U OT IJIOTHOCTHU
JKUJKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHUE JIOAKU U ONpeIeieHue e
rPpy30M0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIiHOCTB. JHeprusi.
Mexanunueckast pabota. MOIIHOCTb.

HpOCTHe MCXAaHU3MBbI: pbIyar, 6.]'[01(, HaKJIOHHasa IIJIOCKOCTb. HpaBI/IHO PpaBHOBCCHA

pbliara.

HpI/IMCHCHHC I[IpaBujila paBHOBECHUA pbIdyara K 6J'IOKy. «3010TOC IIpaBUJIO» MCXAaHHKH.

KIIJ mpocTsix Mexanu3MoB. [IpocTeie MexaHU3MBI B OBITY U TEXHHKE.
Mexanuueckas sHeprus. KuHetmueckas W noTeHIManbHas dHeprus. [IpespaieHue

OJIHOT'O BHUJAa MEXaHUUYECKOM OHCPI'uU B ,Z[perfI. 3akoH COXpPAaHCHHA DHEPTHUH B MCXAHUKE.

Hemoncmpayuu.
1. TIpumepsl NPOCTHIX MEXAHU3MOB.
Jlabopamopnuvie padbomuvt u onvimol.
1. Ompenenennie pa®OTBl CHUIBI TPEHUS TPU PABHOMEPHOM [IBIDKEHUH Tela IO
TOPU30HTAIILHON TOBEPXHOCTH.
2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.
3. Usmepenne KITJ] HakTOHHOHN TIIOCKOCTH.
4. VI3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOM SHEPTHH.
8 KUIACC

Pa3gen 6. TensioBbie ABJICHUA.

OCHOBHBIC TTOJIOKCHUS MOJ'IeKy.]'ISIpHO'—KHHeTquCKOﬁ TCOPpHUU CTPOCHU BCIICCTBA. Macca

U pasMm

E€ppl aTOMOB U MOJICKYII. OHLITBI, MMOATBCPIKAAIOIMIUC OCHOBHBIC TIOJIOKCHHA

MOJIEKYJISIPHO-KMHETUYECKON TEOPUH.

Mopenu TBEPIOTO, KUIKOTO M Ta3000pa3HOr0 COCTOSIHHM BemecTBa. Kpucramnudyeckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUIKOCTEH M TBEPABIX TNl HA OCHOBE TIOJIOKEHUN
MOJIEKYJIIPHO--KUHETUYECKOM Teopuu. (CmauuMBaHWE M KanWwUIIpHbIE siBIeHUs. TeroBoe
pacIIMpeHne U CKaThe.

Temmeparypa. CBsi3b TeMIepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBM)KCHHS YacCTHIIL.
Buytpennsst sHeprusi. CmocoObl W3MEHEHHsS BHYTPEHHEH »JHEpruu: Tervionepenada u
coBeplieHre paboThl. BUbl Teruionepenaun: TerionpoOBOAHOCTh, KOHBEKITUS, H3ITYYCHHUE.



KommuectBo Temnorel. YaenapHas TEIUIOEMKOCTH BEIECTBA. 1€INIOOOMEH M TEILIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTro OanaHca. [lmaBneHue u OTBepAeBaHUE KPUCTALTUYECCKHUX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanme W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATypbl KUIICHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpunnuner pabotel TeruioBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermoBbie
JIBUTATEIH ¥ 3aI[UTa OKPY>KAIOIIEH CpeIbl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JABHIKEHUS.
Hab6mronenue nuddysun.
HabGntonenue siBiieHnit cMauyuBaHUs M KAlTWJUISIPHBIX SIBJICHUM.
HabGmronenue TeniaoBoro pacuimpeHus Tel.
W3meHenune naBiaeHus ra3a Ipy M3MEHEHUH 00bEMa U HarpeBaHUU WJIU OXJIaXKJICHHH.
[TpaBuiia u3MepeHus TeMIepPaTyphl.
Buae! renonepenaun.
Oxnaxk/IeHue Mpu COBEPIIEHUU PabOTHI.
HarpeBanue nipu coBepiiieHUN pabOThl BHEIITHUMH CHJIAMH.
. CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.
. Habmronenne kunenus.
. Habnronenue nocTossHCTBa TEMIEpaTyphl MIPHU TUIABJICHUH.
13. Mozeny TEemIOBhIX IBUTATENIEH.

NGO ALDE
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Jlabopamopnwsie pabomot u onvimel.

OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CUIJI MOJIEKYJISIPHOTO IIPUTSKEHUSL.

OnbITHI O BhIpAIIMBaHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIM caxapa.

OnbITh! IO HAOJIIOAEHUIO TEIIIOBOTO PACIIMPEHHs ra30B, KHUJIKOCTEN U TBEPBIX TEI.
Onpenenenue AaBIeHUS BO3yXa B OAJUIOHE MINPHIIA.

OnpIThI, JAEMOHCTPUPYIOIIHME 3aBUCUMOCTb JIaBJIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WIN OXJIaKICHUSI.

ok wneE

6. IlpoBepka ruMOTE3bl JHMHEHHONM 3aBUCHUMOCTHU JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPYyOKe OT TEMIIEPATYPHI.
7. HaOmronenue u3MeHEHHs] BHYTPEHHEH AHEPrUM Tejla B pe3ysbTare Telyionepeaadu u
paboTHl BHEIITHUX CHII.
8. MHccnenoBanue sBICHUS TEMIO0OMEHA NPU CMEIIMBAHUY XOJOJHON U ropsiueil BObI.
9. OmnpeneneHne KOMUYECTBA TEMJIOTHI, IOJYYEHHOIO BOAOH MpHU TEIUIOOOMEHE C
HarpeThiM METAIITMYECKUM LIUITUHAPOM.
10. Onpenenenne yaenpHON TETIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npoliecca UCIIapeHusl.
12. Onpenenenre OTHOCUTENLHON BIAXKHOCTH BO3/yXa.
13. Onpenenenue yaensHON TETUIOTHI ITABICHUS JIbIA.
Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUSA.
Onexrpuzanus Ten. J[Ba poja 2JIEKTpUYECKUX 3apsioB. B3zauMmonelicTBue 3apsyKEHHBIX
tesn. 3akoH KyroHa (3aBUCHMMOCTb CHJIBI B3aUMOJICHCTBHS 3apsDKEHHBIX TN OT BEJIMYMHBI
3aps0B U PACCTOSTHUSI MEXKTY TEIaMH).



DnekTpuueckoe noje. Hanpssk€HHOCTh 3iiekTpuyeckoro mnosd. [IpuHiun cynepno3uiuu
ANEKTPUUECKUX MoJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

OJIEKTPUYECKUIT TOK. YCIOBHUS CYHIECTBOBAHMS DJIJIEKTPUUECKOro TOKa. McTOUYHMKHM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuiia Toka. OleKTpuuecKoe HampsbkeHue. ColnpoTHBIEHUE
MIPOBOJIHUKA. Y IEJIbHOE CONPOTUBIEHUE BelecTBa. 3akoH Owma i ydacTka LEIu.
[TocnenoBarenbHOE U MapajlIeNbHOE COEUHEHUE TPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOr0 TOKA. 3akoH Jxoyns—JleHna. DinekTpuueckue Henu
U TIOTPeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHUe.

ITocTostHHble MarHuThl. B3amMopeilcTBUE NOCTOSHHBIX MAarHUTOB. MarHutHoe moJe.
MarunuTtHoe noJie 3eMJId U €ro 3HaueHHe JiJIsl ’KU3HU Ha 3emuie. OnbIT Dpcreaa. MaruutHoe noiie
ANEKTPUYECKOTO TOKa. [IpumMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. J[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IOCTOSHHOTO TOKa. lcnosb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoM  uHAykuuu. IlpaBuio  JleHna.
Onektporereparop. CrocoObl TOJYYEHHS JJICKTPUYECKOM HHEPruu. ODJIEKTPOCTAHIMU Ha
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTHUH.

Hemoncmpayuu.

DneKTpu3anus Ted.
JIBa posa aneKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpONCTBO U JIEUCTBUE SIEKTPOCKOMNA.
DIIeKTpOoCTaTUYECKast UHIYKLIUS.
3aKOH COXpaHEHMsI IJEKTPUUECKUX 3apsiI0B.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenvpoBaHU€e CUIIOBBIX JIMHUHI 2JIEKTPUUECKOTO TOJIS.
M cTOYHUKH IOCTOSTHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B KUJKOCTH.
. 'a30BbIii pa3psa.
. I3MepeHue cuibl TOKa aMIIepMETPOM.
. I3MepeHue 31eKTpUYeCcKOro HanpsKeHUs] BOIbTMETPOM.
. Peoctat u mara3uH cCOnpOTHBIICHUM.
. B3aumozeiicTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXXHOCTH pa3/IeJICHMs ITOJIFOCOB MAarHUTA.
. MonenupoBaHre MarHUTHBIX [10JIEH TOCTOSSHHBIX MArHUTOB.
. OnbIT OpcTena.
. MarauTHoe nosie Toka. DJIeKTPOMarHur.
. JlelicTBMe€ MarHUTHOTO TOJIS1 HA TIPOBOJHHUK C TOKOM.
. DIEeKTpOoABUTaTEIh OCTOSIHHOTO TOKA.
. UccnenoBanue sBIeHUS 3JIEKTPOMArHUTHON MHAYKIIHU.
. OnpiTel Dapanes.
. 3aBUCUMOCTb HaIlpaBJIEHHs MHIYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BO3SHUKHOBEHHUS.
. DIeKTporeHepaTop MOCTOSIHHOTO TOKA.
8
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Jlabopamopnwvie padbomot u onvimel.

OnBITHI MO HAOTIOCHUIO SNIEKTPU3AIIUU TNl MHAYKIIMEH U PU COMTPUKOCHOBEHUHU.

WccnenoBanue nelCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U IUAJICKTPUKH.

COopka 1 mpoBepKka padOoThI IEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJInpoBaHue CUIIbI TOKA.

N3mepenne v peryaupoBaHue HapsHKEHUSI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYLIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHHUS

pe3UCTOpa U HAIPSHKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTH  3JEKTPHUYECKOrO  COMPOTHUBIICHUS
MPOBOJIHUKA OT €r0 JIMHBI, IJIOIA U MONEPEYHOT0 CEYSHUS U MaTepHalla.

8. IlpoBepka mpaBuia CIOKEHUS HANPSDKEHUH TPU TMOCIEAOBATEIHLHOM COCIUHEHUU

ok wn Pk

JIBYX PE3UCTOPOB.
9. IIpoBepka mmpaBuia Ui CUIIbI TOKA MPH NAapaUIEIbHOM COCIUHEHUN PE3UCTOPOB.
10. Ompenenenue paboThI AIEKTPHUUECKOTO TOKA, HIYIIETO Yepe3 Pe3UCTOop.
11. Omnpenenenyie MOIIHOCTH 3JIEKTPUUECKOT0 TOKA, BBIACISAEMOM Ha PE3UCTOPE.
12. UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, MIYLIETO Yepe3 JaMIIOuKy, OT HalpsKeHUs
Ha HEW.
13. Onpenenenne KIIJl narpeBaress.
14. UccnenoBaHue MarHUTHOTO B3aUMOJIEHCTBUS OCTOSIHHBIX MarHUTOB.
15. 3yyeHre MAarHUTHOTO HOJS IOCTOSIHHBIX MAarHUTOB HpU HUX OOBEIUHEHHUU U
paszeneHuu.
16. MccnenoBanue ACUCTBUS SJICKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
17. OnpIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIbI B3aUMOJAECUCTBUS KAaTYIIKU C TOKOM U
MarHuTa OT CHJIbI TOKA U HallpaBJICHUs TOKA B KaTYIIIKE.
18. M3yueHue aelcTBUS MArHUTHOTO I0JISE HA IPOBOIHHUK C TOKOM.
19. KonctpynpoBanue 1 u3y4eHue paboThl SJIEKTPOIBUTATEIIS.
20. Uzmepenne KI1J] anexkTpoaBUraTeIbHON YCTAHOBKH.
21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMU: HCCIIEOBaHHE
W3MEHEHUH 3HAaYCHMsI U HAIIPABJICHUS UHAYKIIHOHHOTO TOKa.
9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe nukeHue. MarepuanbHas Touka. Cuctema orcdyéra. OTHOCUTEIBHOCTH
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoIMHENHOEe ABMXKeHHE. HepaBHOMepHOe
npsiMoiHeiHoe aBmkeHue. CpenHsisi U MTHOBEHHash CKOpPOCTb Tela IMpU HEPaBHOMEPHOM
JBHKECHUH.

Yckopenue. PaBHoyckopeHHOe mpsiMosinHeiiHoe arkeHne. CBoO6ogHoe nmajgeHue. OnbIThl
[Nanunes.

PaBHOMepHOE NBHXKEHHUE MO OKpyxX)HOcTU. Ilepuon m yactora oOpamenus. Jluneitnas u
YIII0Basi CKOpOCTH. LIEeHTpOCTpEMUTENIBHOE YCKOPEHHE.

IlepBbiit 3akoH HeroToHa. Bropoi 3akon Herorona. Tperuit 3akoH HeroroHa. IIpuniun
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUSI CKOJIbKEHUS, CHiia TPEHHUS
[IOKOS1, APYTUE BUBI TPEHUS.



Cuna TsDKECTM M 3aKOH BCEMHUPHOIO TATOTEHMs. YCKOpEHHE CBOOOJHOIO MaJeHHUS.
JBuxenue 1uiaHer Bokpyr Connupa. IlepBas kocmmueckas ckopocTs. HeBecomocts u
[IEpPErpy3KHU.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO TeIa
C 3aKpEIUIEHHOM OChIO BpaleHusa. MoMeHT cuiibl. LIeHTp TskecTH.

Wmnynec Tena. M3menenue umnyinbca. Mmmnynbc cunbl. 3aKOH COXpaHEHUs HUMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTh. PaboTa cui TsbKecTH, ynpyroct, TpeHus. CBsi3b

OHCPIuun

nu pa6OTBI. HOTCHHI/IaJ'IBHaH OHEprus TCEJI1a, IMOAHATOrO HaAd IIOBEPXHOCTBIO 3CEMIIH.

IToTrenumanpHas 3HEprus ckaroi npyxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHE NMyTEH W TPACKTOPHUH IBIKEHUS OJHOTO U TOTO K€ Teja OTHOCHTEIHHO
pa3HBIX TEJI OTCUYETA.

3. H3mepeHue CKOpOCTH U YCKOPEHUS MPAMOIMHEHHOTO JBUXKEHUS.

4. VccrnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JABHKEHHUSL.

5. Habmronenue nBuxeHUs TeNa 110 OKPYKHOCTH.

6. HaOmoneHne MexaHMYECKUX SBJICHHI, TPOUCXOIIIMNX B cucTeMe oTcuéra «Tenmexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIbHO KaOuHeTa (PU3HUKH.

7. 3aBHCHMOCTb YCKOPEHUS Teja OT MaccChl Teja U IeHCTBYIOLIEH Ha HErO CUJIBL.

8. HaOmoneHnue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TEJI.

9. H3menenwue Beca Tena mpyu yCKOPEHHOM JBM)KEHUH.

10. Ilepenaya nmnysbca Ipyu B3aUMOJICHCTBUHU Tell.

11. IlpeoOpa3oBaHus 3HEPTUH ITPU B3aUMOICHCTBUHU Tell.

12. CoxpaneHnue UMIyJIbCca IPHU HEYIPYTOM B3aMMO/ICHCTBHH.

13. Coxpanenue UMITyJIbca IpHU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HaGnroneHue peakTUBHOT'O JIBUKEHHUS.

15. CoxpaHeHnue MeXaHUYECKOM 3HEPTUH NPH CBOOOTHOM Ma/IEHUH.

16. CoxpaHeHnue MeXaHUYECKON SHEPTHH MTPH JBMXKEHUH TEJIa 0] IEHCTBUEM TPY>KUHBI.

Jlabopamopnuvie padbomot u onvimol.

1. KoHcTpyupoBaHMe TpakTa A pasroHa M JalbHEHIIero paBHOMEPHOIO JBHKEHMS
IIapHKa UK TEJIEKKH.

2. OmnpeneneHne CpeIHEW CKOPOCTH CKOJBKEHHUS OpycKa WIIM JBHKCHHS INapHKa IO
HAKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne yCKOpPEeHUs Telda NPU PAaBHOYCKOPEHHOM JBM)KEHUHM 10 HaKIOHHOMN
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTH IYTH OT BPEMEHM IPU PaBHOYCKOPEHHOM JIBU)KEHUU 0€3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka TrHMOTE3Bl: €CIU TNPH PAaBHOYCKOPEHHOM [JBM)KEHUH 0e€3 HauyalbHOM
CKOPOCTM IIyTH OTHOCATCS KaK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIME
MIPOMEXKYTKH BPEMEHH OJMHAKOBBI.

6. HccrmemoBaHue 3aBHCUMOCTH CHIJIBI TPEHHS CKOJBXEHHUS OT CHJIBI HOPMAIBHOTO
JIaBJICHMSL.

7. Omnpenenenue Kod3PpPUIUEHTA TPEHUS CKOIBKEHHS.

8. OmnpeneneHne KECTKOCTH MPYKUHBL.
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9. Ompenenenue pabOThl CHJIBI TPEHHs MPU PABHOMEPHOM JBIJKEHUU TeNa IO
TOPU30HTAIILHON ITOBEPXHOCTH.

10. Onpenenenne pabOTBI CHIIBI YOPYrOCTH HpPU TOABEME Tpy3a C HCIOJIB30BaHUEM
HEMOJIBUYKHOTO U MOJABHYKHOTO OJIOKOB.

11. N3y4yeHnue 3aK0Ha COXpPAHEHUSI SHEPTUU.

Pa3nesn 9. Mexannveckue Koj1e0aHUsI M BOJIHBI.

KonebarenbHoe nmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEpPHOA, 4acToTa,
amuntyna. MaTtematuueckuid W NPYXUHHBIA MasTHUKUA. [IpeBpamieHue sHepruu mpu
K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxatomue kojeOaHus. Beinyxaennsle kojeOanus. Pezonanc. MexaHuyeckre BOJHBI.
CBolicTBa MexaHn4eckux BoJH. [IposiosibHbIE U MonepeyHble BOJIHBL. J[JIMHA BOIHBI U CKOPOCTb
e€ pacipocTpaHeHus. MexaHndyeckue BOJIHBI B TBEPJIOM TeJie, CEHCMUYECKHE BOJTHBI.

3Byk. ['pomMKOCTb 3ByKa U BbicOTa TOHA. OTpaskeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

Habmonenune xonebanuil Ten noJ 1eHCTBUEM CHIIBI TSDKECTH U CUJIbI YIIPYTOCTH.

Habmroienue xonebanuii rpyza Ha HUTH U Ha TPY>KUHE.

Habmtoienue BeIHYXIEHHBIX KOJIeOaHHUI U pe30HaHca.

Pacrnipoctpanenue npoJoabHBIX U IONEPEYHBIX BOJIH (HA MOJIENHN).

Habumroienne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AKyCTHYECKUI PE30HAHC.

Jlabopamopnwsie pabomot u onvimeol.

1. Ompenenenue yacTOThl U EpUOA KOJIEOAHUNH MaTEMaTUYECKOTO MasiTHUKA.

2. OmnpezneneHue 4YacTOTHI U TIEpHOJIa KOJIeOaHHH IPY>KUHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCUMOCTU TepHOJa KojeOaHWN IMOABEIIEHHOTO K HHUTU Tpy3a OT
JUTMHBI HUTH.

ok wn

4. VccnenoBaHue 3aBUCUMOCTH Iepuoja KojeOaHUM MPYKUHHOTO MasiTHUKA OT Macchl
rpysa.
5. IIpoBepka HE3aBUCHMMOCTH IEpHOAA KoieOaHWW Tpy3a, MOABELICHHOIO K HHUTH, OT
Macchl rpysa.
6. OnbITel, JOEMOHCTPUPYIOIIME 33aBHCUMOCTh TMEpUoia KOJEOaHWH MPYKHHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH NMPY>KUHBI.
7. V3mepeHue yckopeHHs! CBOOOIHOTO MaJIeHHUS.
Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIC BOJTHBI.
ONEeKTpOMarHUTHOE TMoJie. DJEKTPOMarHuTHble BOJHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BouH. lIkana 31eKTpoMarHuTHbIX BOJH. Vcronb30BaHUE 3J€KTPOMAarHUTHBIX BOJIH AJIE COTOBOM
CBSI3H.
OnexkTpoMarHuTHas npupona ceera. CkopocTh cBeTa. BonHOBBIE cBOICTBA CBETA.
Hemoncmpayuu.
1. CsaoiicTBa JIEKTPOMArHUTHBIX BOJIH.
2. BomHoBBIE CBOICTBa CBETA.
Jlabopamopuvie pabomul u onvimel.
1. U3yyeHue CBONCTB 3J€KTPOMAarHUTHBIX BOJH C MOMOUIbI0 MOOUIBHOTO TenedoHa.
Pa3zpnen 11. CBeroBbIe siBICHHS.
JlyueBas monenb cera. Mcrounuku cera. lIpsMonnHeldHOE pacnpoCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpakenue cera. [Inockoe 3epkano. 3aKoH OTpakeHHUs CBETA.
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[Ipenomnenue cBeta. 3aKoH mpenomiieHus cBeta. [lolHOe BHYTpeHHEE OTPAKEHUE CBETA.
Hcnonp30BaHue MOJIHOTO BHYTPCHHCT'O OTPAKCHUA B OITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nyuedr B nmH3e. OntHyeckas cucreMa (oToanmapaTta, MHUKpPOCKONA U
Teneckona. ['a3 kak ontuyeckas cucreMa. biim3opykocTs U JATbHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. Clio’keHUE CIEKTPaIbHBIX IBETOB.
Hucniepcus ceera.

Hemoncmpayuu.

©CooNORALDE

[IpssMonnHETHOE pacIpOCTPAaHEHUE CBETA.

OTtpaxxeHue cBeTa.

[Tomryuenue n300pakeHUid B TUIOCKOM, BOTHYTOM M BBITTYKIJIOM 3€pKaJiax.
IIpenomienue ceera.

ONTUYECKUN CBETOBO/I.

Xon JIy4eit B coOuparomiei JTruH3e.

Xox JIydeil B paccenBarolleH JIMH3E.

[Tonryuenue n300pakxeHUil ¢ MOMOILBIO JIUH3.

[Tpunuun neiictBus GoroarnmapaTa, MUKPOCKOIIA U TEJIECKOIA.

10. Mogens riasa.

11. Paznoxxenue 0enoro cBeTa B CIEKTP.

12. Tlony4enue 6enoro cBera Mpu CIOKEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimeul.

1.
2.
3.

N o ok

HccnenoBanue 3aBUCHMOCTH yTJIa OTPaKEHHUS CBETOBOT'O JIy4a OT yIJjla MaJeHHS.
N3ydeHue xapakTepuCTHK H300paXeHHUs IIPEeIMETa B INIOCKOM 3€pKalle.
HccnenoBanue 3aBUCUMOCTH yIUIa NIPEJIOMIICHHS CBETOBOTO JIyda OT yIJIa MaJeHUs Ha
TPaHHLE «BO3TYX—CTEKIIO».

[NToyuenne n300pakeHUA C MOMOIIBIO COOMPAIOIEH JTMH3HL.

Omnpenenenne GOKYCHOTO PACCTOSIHUS M ONITHYECKOI CHIIBI COOMPAIOIIEH JTUH3BL.
OmnBITHI 110 PA3TI0KEHUIO OETIOT0 CBETa B CIIEKTD.

OnbITEl O BOCIPHATHIO I[BETa MPEIMETOB NpPU MX HAOIIONEHUHM Yepe3 I[BETOBbIC
(GUIBTPBHIL.

Pa3nes 12. KBaHTOBBIE sIBJICHUS.

Omnertel Pesepdopna u manerapuas mojaens aroma. Mogaens aroma bopa. Mcnyckanue n
norsiouieHue ceera atoMoM. KBauTsl. JInHelHyaThle CIEKTPHI.

PagnoaktuBHOCTh. Anb(da-, Oera- M ramma-usznydeHus. CTpoeHHE aTOMHOTO sjipa.
Hyxnonnas Moaens aromHoro sapa. M3oromel. PanmoaktuBHblE mnpeBpamienus. Ilepuon
IoJIypacnaaa aTOMHBIX sJIEp.

SnepHple peakyy. 3aKOHBI COXPAHEHMsI 3apsI0BOIO U MAaCCOBOT'O YHMCEN. DHEPIUsl CBS3U
aToMHbIX saep. CBsa3p Macchl M dHepruu. Peakumm cuHTte3a u geneHus suep. Mcrounukum
sHeprun CosHIA U 3BE3 .

Snepnas sHepreTuka. JIecTBUSA paAMOAKTUBHBIX U3IyYE€HUIN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

ok wn Pk

CrHeKTpbl U3JIy4€HNUs U TIOTJIOLICHHUS.

CrexTpsl pa3Iu4YHbIX Ta30B.

CnekTp Bogopoaa.

Habmonenue TpekoB B kamepe Busbcona.

Pabora cuérurka MOHU3UPYIOIUX U3TYUESHUH.

Perucrparnus n3imydeHusi pUPOJIHBIX MUHEPAIOB U IPOTYKTOB.
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Jlabopamopnwvie padbomot u onvimol.

1. HaOnroneHue CIUTOMIHBIX M TMHEHYATHIX CIIEKTPOB U3IY4YCHUSI.

2. HccnemoBaHue TpPEKOB: M3MEpEHHE HSHEPIMM YacCTHIBI [0 TOPMO3HOMY MyTH (IO

dboTorpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-0000 1AM MOYIb.

[ToBTOpUTENBHO--0000IIAIOIINKA ~ MOAYJIb TpPEAHA3HAYeH I CUCTeMaTH3allMu |
0000111eHUS TPEIMETHOTO COACPKAHUS U OIbITa IE€ATEIbHOCTH, IPUOOPETEHHOTO MIPH U3YUECHUU
BCEro Kypca (pU3MKH, a TakKe Ui MOATOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
¢du3uke 1751 00yJaroUIMXCsl, BRHIOPABIINX STOT YUeOHBIN MpeaMET.

[lpy wW3yYeHUM [AHHOTO MOJYJS PEAIM3YIOTCS M CHCTEMAaTU3UPYIOTCS — BUIBI
NESTENIbHOCTH, Ha OCHOBE KOTOpBIX oOecreuuBaeTcs JOCTHIKEHHE TMPEAMETHBIX U
METaNnpeMETHBIX IJIAHUPYEMbIX PE3yJIbTaTOB 00ydeHUs, (HOpPMUPYETCS €CTECTBEHHOHAYYHAas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOAOB HCCIEIOBaHMS SIBICHUNA NPUPOABI M TEXHUKH,
OBIIQJICHUE YMEHHSIMH OOBSICHATH (U3UYECKUE SBJICHUS, MPUMEHSS TIOJIyYCHHBbIC 3HAHHSA,
peliaTh 3a7a4u, B TOM YHCIIe KaYeCTBEHHBIE U SKCIIEPUMEHTAIILHBIE.

[TpuHIMNIUATBHO AEATEIbHOCTHBIA XapaKkTep JAaHHOTO pa3zelia pealn3yeTcs 3a cuéT Toro,
YTO 00YyYaronrecs BHIMOIHAIOT 33aHUs, B KOTOPBIX UM IPeJIaraeTcs:

Ha OCHOBE ITOJIYUYEHHBIX 3HAHUN PACIO3HABATh U HAYYHO OOBSICHATH (DU3MUYECKHE SBIICHHS
B OKpYKaroIllel MpUpo/ie U OBCETHEBHOM KU3HH;

MCIIOJIb30BaTh HAay4HbIE METOJbI MCCIEAOBaHUA (PU3NYECKUX SBJICHHM, B TOM 4YHCIE IJIs
NPOBEPKH THITOTE3 U TIOIYYEHUS TEOPETHUECKUX BHIBOJIOB;

OOBSICHATH HAayYHBIE OCHOBBI Hamboyiee BAXKHBIX IOCTIDKEHH COBPEMEHHBIX TEXHOJIOTHH,
HaIpUMep, MPAKTUYECKOTO HCIOJIb30BAHUS PA3TUYHBIX HCTOYHHKOB SHEPrUU HA OCHOBE
3aKOHa MPEBPAICHHS U COXPAHEHUSI BCEX M3BECTHBIX BUOB SHEPTHUU.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®PU3UKE HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

Wzydyenne ¢Qu3uku Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHWs HaIpaBI€HO Ha
JTOCTHKEHUE THYHOCTHBIX, METAIIPEIMETHBIX M MPEAMETHBIX 00pa30BaTeNbHBIX PE3yIbTATOB.
B pesynpraTre wusydyeHus ¢GU3MKA HAa YpPOBHE OCHOBHOTO 0OIIETO O0Opa3oBaHHS Y
obyyaromierocs OyayT chOpMUPOBAHBI CIEAYIONINE TUIYHOCTHBIE PE3YJIbTATHI B YACTH:
e 1) maTpuoTHYeCKOro BOCIIUTAHUSI:
e [J mposiBIIcHHE WHTEpeca K HCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHICKON (pru3muecKoi
HAyKU,
¢ [J IEHHOCTHOE OTHOIICHHUE K JIOCTUKEHUSIM POCCUUCKUX YUEHBIX--(DU3UKOB;
e 2) rpaskIaHCKOI0 U JyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:
e [] rOTOBHOCTH K aKTUBHOMY YYaCTHIO B OOCYXJICHHH OOIIECTBEHHO 3HAYUMBIX U STUYECKHUX
po06JieM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTHKEHUN PU3UKH;
e [] oco3HaHUE BAXXHOCTH MOPAIbHO--3TUYECKUX MPUHIIUIIOB B ACSITETLHOCTH YUEHOTO;
e 3)3CTeTHYECKOr0 BOCIIMTAHUSA:
e [J BOCHpHUSATHE ICTETHUECKUX KauyecTB (PU3MUECKOW HayKH: €€ rapMOHHYHOTO MOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;
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¢ 4) HIEHHOCTH HAYYHOTI'0 MO3HAHUS:

e [] oco3HaHHWE LEHHOCTH (PU3MUYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHpA,
OCHOBBI Pa3BUTHUA TEXHOJOTHI, BaXKHEHUIIICH COCTaBISAIONIEH KYJIbTYPHI;

e [] pa3BUTHE HAy4YHOH JIFOOO3HATEIBHOCTH, HUHTEPECA K UCCIIEA0BATEIbCKOM IESITEIbHOCTH;

e 5) popmupoBaHus KYJIbTYPHI 310POBbSI M IMOLMOHAJIBHOTO 0JIATOIIOIYYHSI:

e [] Oco3HaHWE I[EHHOCTH 0e30macHOro oOpas3a >KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHpE, BaXXHOCTH TIpaBUJ O€30IacCHOrO TMOBEACHUS Ha TPaAHCIOpPTE, Ha Joporax, ¢
AJIEKTPUYECKUM U TEIJIOBBIM 000PYIOBAHUEM B JIOMAITHUX YCIOBHSX;

e [] chopMUPOBAaHHOCTH HaBBIKA pedIieKCHH, TPHU3HAHUE CBOETO MpaBa Ha OIMUOKY M TaKOTO
)Ke TIpaBa y IPYyroro 4eyioBeKa;

e 6) TPYZ0OBOIO BOCIIUTAHMSA:

e [] aKTUBHOE y4yacTHe B pPEIICHUHU MPAKTHUECKUX 3a/ay (B paMKaX ceMbH, 00pa3oBaTeIbHON
OpraHu3alyM, TOpoJa, Kpas) TEXHOJOTHYECKOM U  COIMAIbHOM HAIPaBJICHHOCTH,
TPeOYIOIIKMX B TOM YHCIIC U (PU3NUCCKUX 3HAHUIA;

e [] HHTEpeC K MPAKTHIYSCKOMY U3YUEHHUIO MPOo(deCcChid, CBSI3aHHBIX ¢ (PHU3UKOI;

e 7)3KOJOrHYE€CKOTr0 BOCIIUTAHUS:

e [] opueHTanMs HAa NPUMEHEHHE (HU3MYECKMX 3HAHWUU IS pelleHus 3amad B 00JacTH
OKpY’Karollel cpenbl, MIAHUPOBAHUS MOCTYINKOB U OIICHKHM MX BO3MOXHBIX MOCJEICTBUN
TUISL OKPYXKAIOIIeH Cpeibl;

e [] oco3HaHHE IIO0ATBHOTO XapaKTepa dKOJIOTHUSCKUX TPOOJIeM | IyTeH UX pelieHusI,

e §8) aganTauuMu K M3MEHSIOUUMCS YCJIOBUSIM COLMATbHONW M NPUPOIHOM cpeabl:

e [] moTpeOHOCTH BO B3aUMOJCUCTBHU TIPU BBINOJHEHUU UCCIICIOBAHUM M TPOEKTOB
(bu3nUYecKoil HaNPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JPYTHUX;

e [] MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO JESTETbHOCTh;

e [] morpeObHOCTh B (hOPMHpPOBAHWUM HOBHIX 3HAHWUU, B TOM dHCIe (OPMYIHpPOBATH HJIEH,
MIOHSTHS, TUTIOTE3bI O (PU3MUYECKUX OOBEKTaX U SIBICHUSX;

e [J ocozHaHue IePUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (DU3HKH;

e [] TUTAHUPOBAHUE CBOETO PA3BHUTHSI B IPUOOPETEHUH HOBBIX (PH3UUCCKUX 3HAHUM;

e [] cTpeMJieHHE aHAJIU3WPOBATh M BBIIBJISATH B3aUMOCBS3H TPUPOJIBI, OOIIECTBA |
SKOHOMUKH, B TOM YHUCJIE€ C UCIIOIH30BaHUEM (PU3NUYECKUX 3HAHUH;

e [] oIleHKAa CBOUX JICUCTBHH C y4&€TOM BIMSHHUS Ha OKPYXAIOIIYIO CpPeay, BO3MOXKHBIX
rJ100aJIbHBIX IIOCIEACTBUIA.

METAINPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOEHMsSI MpOrpaMMbl IO (U3MKE Ha YPOBHE OCHOBHOTO OOILEro
oOpazoBanust y oOyuatomierocss OyAyT CQOpPMHpPOBAaHBI MeTaNpeAMeTHbIEe pPe3yJbTaThl,
BKJIIOYAIOIIME I103HABaTeJIbHbIE YHHMBEpCAJIbHbIE Yy4YeOHbIE JEHCTBHUS, KOMMYHUKATHBHBIE
YHHUBEpCcalbHbIE yueOHbIE NeUCTBHUS, PETYISTUBHBIE YHUBEPCAIbHbIE yUeOHbIE 1eHCTBUS.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC NeHCTBHUS

Ba3zoBble jornyeckue ageiicTBud:
® BBIBIATH U XapaKTEPU30BAThH CYIIECTBEHHBIC TPU3HAKUA OOBEKTOB (SIBJICHUH);
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yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCH(PUKALUU, OCHOBAaHUA 1Js1 0000IIeHUs
Y CPaBHCHHUS;

BBIBJIATH 3aKOHOMEPHOCTH M IMPOTHBOPEUMS B PaCCMAaTPUBAEMbIX (haKTax, JaHHBIX U
HaOIOICHUAX, OTHOCSIIUXCS K (PU3UUECKUM SBICHUSIM;

BBIBJIATH NPHYMHHO--CJICCTBEHHbBIC CBSI3M HPU W3Y4CHHH (DU3NYECKUX SIBICHUH U
IPOLIECCOB, JenaTh BBIBOABI C HCIIOJb30BAHUEM JCAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIIOYEeHUH, BEIIBUTATh THIIOTE3bI O B3aUMOCBA3SIX (PU3NUECKUX BEITUYNH;
CaMOCTOATENIFHO  BBIOMpATh CIOCOO pemeHus y4eOHOW (u3MuYeckoil 3amadn
(cpaBHEHHE HECKOJBKMX BApHMAHTOB pELICHHUs, BHIOOp Hamboyiee MOIXOASAIIETO C
y4ETOM CaMOCTOSITEIIEHO BBIZICTICHHBIX KPUTEPUER).

Ba3oBrble ucciaenoBareLCKue AeliCTBHSA.

MCII0JIb30BaTh BOIPOCHI KaK UCCIIEN0BATEIbCKUI HHCTPYMEHT IIO3HAHMS,

IIPOBOJUTH 110 CAMOCTOSATEIBHO COCTaBJICHHOMY IUIAHY OIIBIT, HECJIOXKHBIN
(bu3nyeckuil SKCIepUMEHT, HeOOIbIIOE Hcciel0BaHuEe (HU3NYECKOTO SIBJICHMS;
OLICHUBATh HAa MPUMEHUMOCTh M JTOCTOBEPHOCTh WH(OPMAIHIO, TIOIYYEHHYIO B XOJE
UCCIIEI0BAHNS WIH DKCIICPUMEHTA,

CaMOCTOSITeNIbHO  (hOpMyJIMpoBaTh OOOOIIEHUS M BBIBOJABI 1O  pe3yJbTaTaM
pOBEeIEHHOrO HAOIIOAEHUS, OIIbITA, UCCIIEI0BAHMS;

IPOTHO3UPOBATh BO3MOXKHOE JalibHeilIee pa3BuTHe (PU3NUYECKUX MPOLECCOB, a TAKKe
BBIJIBUTATh TPEATNIOJIOKEHHUS 00 X Pa3BUTUU B HOBBIX YCIOBUSIX U KOHTEKCTAX.

Pabora ¢ undopmanmeii:

IOPUMEHATh Pa3IMyYHble METO/bl, MHCTPYMEHTBl M 3alpoChl MpPHU IMOHMCKE U OTOOpe
UH(OPMALIUY WU TAHHBIX C YIETOM MPEUIOKEHHON ydeOHO! (U3NIecKoil 3a1aun;
aHAJTM3UPOBATh, CUCTEMATH3HPOBATh M WHTEPIPETHPOBATH MHPOPMALHUIO PA3TUIHBIX
BUOB U (POPM IPEICTABICHHUS;

CaMOCTOSITENIFHO BBIOMPATh ONTHMAalbHYIO (hopMy mpencTaBieHus HHPOPMAIUU U
WUTIOCTPUPOBATh peIlaeMble 3aJaud HECJIOKHBIMH CXEMaMM, JAWarpaMMaMy, WHOMN
rpaduKoi u X KOMOMHALIUAMHU.

KoMMyHuUKaTHBHBIe yHHBepcalbHble Y4eOHbIe el CTBHA:

B XoJe OOCyXAeHHs Yy4eOHOTO MaTepuana, pe3yabTaToB JTabOpaTOpHBIX paboT u
MPOEKTOB 337aBaTh BOMPOCHI IO CYHIECTBY OOCYKIaeMOW TeMbl M BBICKA3bIBAThH HJIEH,
HaIleJICHHBIC Ha PEIICHUE 3a/1a49H | MOJIepKaHne OJIaroKelaTeIbHOCTH OOIICHNS;
COTOCTABJISITh CBOU CYXKICHHS C CYXACHUSAMH JPYIHMX YYaCTHHUKOB JHAJIOra,
O0OHapYXUBATh PA3ININE U CXOJCTBO MO3UIUI;

BBIPXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MIMCHbMEHHBIX TEKCTaX;

nyOMMYHO  TPEJCTaBISITH  PE3yJAbTaThl  BBIMOIHEHHOTO  (DU3MUYECKOTO  OIMbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMS, POCKTA);

MOHUMATh U HCIOJb30BaTh MPEUMYIECTBA KOMAaHIHOW M MHAWBHUIYaTbHOW pPabOTHI
IIPU pEeIIeHNN KOHKPETHON (U3NUYecKoil mpoOIeMbl;

NPUHUMATH IIeJTM COBMECTHOW JIeATEIhHOCTH, OPTaHW30BBIBATH JCHCTBHS IO €€
JOCTHIKEHUIO: PacIpeIeNIATh POJIA, 00CYKJIATh MPOIECCHl M PE3yIbTaThl COBMECTHOU
paboThl, 00001IaTh MHEHHUS HECKOJIBKUX JFOCH;

BBITIOJHATh CBOKO YacTh PaOOTHI, JOCTUTAs KAa4eCTBEHHOTO pe3yjbTaTa IO CBOEMY
HATPABIEHUIO U KOOPAUHUPYS CBOU JICUCTBUSA C APYTUMHU YJICHAMH KOMAaH/IbI,
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OLICHMBATh KAaueCTBO CBOETO BKJI3JAa B OOMMUI MNPOAYKT 1O KPUTEPHUSIM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHLIe YHUBEpPCAJIbHBbIC yqeﬁnble JeHCTBUA

Camoopranu3anus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYalHsIX, TPEOYIOMIMX JUIsl PeIICHUS
buznyecKux 3HaAHMUIA;

OpUEHTUPOBATHCS B PA3IMUHBIX MOAXOAAX MPUHATHS pEIICHUN (MHIUBUAYAIbHOE,
IPUHSITHE PELICHUs B TPYIIIE, MPUHATUE PELICHHUH IPYIIOoN);

CaMOCTOSITENIbHO COCTaBJISITh AJITOPUTM pelIeHUs (U3NYECKON 3alayd WU IJIaHa
UCCIIEIOBAaHMSI C YYETOM HUMEIOUIMXCS PECypCcOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh IIpeIjiaraéMble BAPUAHTHI PEILICHUI;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬁMOKOHTpOﬂb, IMOLIMOHAJIBHBIA HHTEJIJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeIaraTh IiaH €€ U3MEHEHNS,

OOBSICHATh MNPUYMHBI JIOCTHXKEHUS (HEJOCTMXKEHUS) pe3yiabTaTOB JIEATEbHOCTH,
JIaBaTh OLEHKY PUOOPETEHHOMY OIBITY;

BHOCUTBH KOPPEKTHUBBI B JIEATEIHLHOCTh (B TOM YHCIIE B XOJ BBITOJHEHHS (PU3HUECKOTO
UCCJIEIOBAaHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB, W3MEHUBIIMXCS
CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHSM;

CTaBUTb ce0s1 Ha MECTO APYroro 4el0BeKa B XOJE CIOpa WIN JUCKYCCUU HAa HAY4YHYIO
TE€MY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

NpU3HABaTh CBOE MpaBO Ha OIMMOKY NpU pEHIeHWH (GHU3UYECKUX 3agad HId B
YTBEPKICHUAX Ha HAy4YHbIE TEMBI U TAKOE K€ IIPaBO JAPYroro.

IMPEAMETHBIE PE3YJIBTATHBI

K xoHuy oOyuenus B 7 kJjacce mnpeiMeTHbIE pe3ybTaThl Ha 0a30BOM YpOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

UCMOJIb30BaTh TMOHATHS: (QU3MUECKHe M XUMHUYECKHE sBIEHHs, HaOIIOJCHNUE,
HKCMIEPUMEHT, MOJIeJIb, TUTIOTE3a, CAUHUIIBI (PU3MUECKUX BEIHYMH, aTOM, MOJEKYIa,
arperaTHbIe COCTOSIHMSI BellecTBa (TBEPIOE, JKHAKOE, Ta3000pa3HOE), MEXaHHMYECKOE
NBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEPHOE,  TPSMOJMHEWHOE),  TPACKTOPHS,
paBHOAEHCTBYIOIast cuia, aedopmarnus (ynpyras, IUIacTHYECKasl), HEBECOMOCTb,
COOOLIa0NIUECs COCYIbI;

pasnnyath sBieHus (1ud¢y3us, TEII0BOE IBUKEHHUE YacTUI] BEIIECTBA, pABHOMEPHOE
JIBIDKEHUE, HEPaBHOMEpPHOE JBI)KEHUE, MHEPLUs, B3aUMOJICHCTBHUE Tell, paBHOBECHE
TBEPABIX TEI C 3aKPEIUIEHHOM OCBhIO BpallleHUsA, Iepenada JaBICHHUS TBEPIbIMU
TEJIaMU, KUAKOCTSIMH | Ta3aMH, aTMOC(HEPHOE JaBJICHUE, IJIABAaHUE Tell, TIPEBPAIICHUS
MEXaHUYECKOM SHEpIrun) 1Mo OMUCAHUIO UX XaPaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE;

pacro3HaBaTh MPOSBICHHE U3YYCHHBIX (PU3NYECKUX SBICHUI B OKPYXKAIOIIEM MHUPE, B
TOM 4YHUCJIC (1)I/I3I/I‘IGCKI/Ie SABJICHUA B IPUPOAC: MPUMCPBI ABUXXCHHUA C pa3InYHbIMU
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CKOPOCTAMH B XKMBOM M HEXKHUBOW NPHUPOJE, NECUCTBUE CUJIBI TPEHUS B MPUPOAEC U
TEXHUKE, BIMSHUE aTMOC(EpPHOro AaBICHHUS HA JKMBOH OpraHu3M, IJIaBaHHUE DHIO,
pbluary B Te€J€ YeJIOBEKa, IIPU 3TOM NEPEBOJUTH MPAKTHUUECKYIO 3a7adyy B y4eOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOICTBA (IIPU3HAKHN) (PU3MUECKUX SBICHUM;

OIKCHIBATh U3YYEHHBIE CBOMCTBA Tel U (pU3MUECKHE SBJICHUS, UCTIONB3Ys (PU3UUECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BPEMsl, IyTh, CKOPOCTb, CPEIHSSA
CKOpPOCTb, CWJIA YIPYIrOCTH, CHJA TSDKECTH, BEC Tella, CUJla TPEHUS, [aBICHUE
(TBEpHoOro Tema, KMIKOCTH, Tasza), BBITAJIKUBAIONIAS CHJIA, MEXaHWYeckas padora,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbl, KO3(P(QULUUEHT I0Je3HOro AEeUCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHUHUAIbHAsl SHEPrHsi), IpU OIUCAHUU IPABUIIBHO
TPAKTOBATh (PU3MUECKUI CMBICI HCIIOJIb3YEMBIX BETUYNH, HX 0003HAYCHUS U €JMHHILIBI
($U3NUeCKUX BEIMYMH, HAXOAUTH (POPMYIIBI, CBS3BIBAIOIIME JAHHYIO (PH3HUUYECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMM, CTPOUTH TIpaUKH H3YYEHHBIX 3aBUCUMOCTEH
(bU3u4eCKUX BEIUYNH;

XapakTepu3oBaTh CBOMCTBAa Tel, (PU3MUECKUE SBJIEHUS U INPOLECCHl, HCIONb3Ys
IpaBUiIa CIOXKEHUs CUJl (BAOJIb OAHOM mpsMoil), 3akoH ['yka, 3akon Ilackains, 3akoH
Apxumena, MpaBUJIO paBHOBECHs pblyara (0J0Ka), «30JI0TOE IMPaBUIIO» MEXAHUKH,
3aKOH COXpaHEHUs MEXaHWYECKOM DJHEpruu, IpHU OTOM J1aBaTb CIIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIIMChIBATh €0 MAaTEMaTHYECKOE BBIPAKEHUE;

OOBSICHATH (PU3UYECKUE SIBIICHUS, MPOIECCHI M CBOMCTBA Tell, B TOM YHCJIE U B
KOHTEKCTE CUTyallui MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATh IPUYUHHO-
-CJIEJICTBEHHBIE CBSI3M, CTPOUTh OObsICHEHHE U3 1—2 JOrMYeCKUX ILIaroB ¢ ONOpPOH Ha
1-2 wu3ydeHHBIX CBOWCTBa (M3MYECKUX SBICHHUN, (U3NYECKUX 3aKOHA WM
3aKOHOMEPHOCTH;

pemaTh pacuéTHble 3amadyd B 1-2 JEHCTBHS, HCHONB3YyS 3aKOHBI M (OPMYIIHI,
CBSI3pIBAIOIIME (U3MYECKHE BEIWYMHBI: HAa OCHOBE aHalM3a YCJIOBUS 3aJadu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PM3WYECKHE BEIMYMHBI B (OPMYIIBI U
IPOBOJUTH Pacy€Thl, HAXOAUTh CIIPABOYHbBIC JAHHbIC, HEOOXOAUMBIEC IJIS pEIIECHUsS
3a/1a4, OL[CHUBATh PEATUCTUYHOCTh OJy4YeHHON (PU3MUECKON BEIUYUHBL,
pacrio3HaBaTh NPOOJIEMbl, KOTOpPbIE MOXXHO pEUIMTh MPH MNOMOIIM (HU3UYECKUX
METO/0OB, B OIIMCAaHUM HCCIENOBAHUS BBIJCIATh IPOBEPSIEMOE IPEANOI0KEHUE
(rumotesy), paszauyaTh M HMHTEPIPETHPOBATH MOJTYYEHHBIH pe3yibTaT, HAaXOIUTh
OLIMOKH B XOJI€ OTIBITA, JIeaTh BBIBO/BI 10 €TI0 PE3yJIbTaTaM;

IPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOMCTB
Tes:  (OPMYIMPOBATH TPOBEPsieMble MPEANONIO0KEHUsA, CcOOUpaTh YCTAaHOBKY U3
IPEJI0KEHHOTO0 000PYAOBAHNUS, 3aMIUCHIBATh XO/1 ONbITa U (POPMYIMPOBATH BHIBOBL;
BBINOJIHATH NPSMbIE U3MEPEHUsI PACCTOSHUS, BPEMEHH, Macchl Tena, 00béMa, CUibl U
TEMIEPATYpPbl C UCIOJIb30BAaHUEM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, 3aIMUCHIBATH
MOoKa3aHusl IPUOOPOB C YUETOM 3aJaHHOU a0COFOTHOM MOTPEIIHOCTH U3MEPEHUI;
MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCUMOCTH OJHOW (DPU3UYECKON BEIMYMUHBI OT JAPYTOu C
HCIIOJIb30BaHUEM MPSAMBIX U3MEpPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYIIETOCS
T€Na OT BPEMEHU JIBUKEHHS TeEJla, CHIIBI TPEHUS CKOJIBKEHHUs OT Beca Tejla, KauecTBa
00pabOTKM TOBEPXHOCTEW Tel M HE3aBUCHUMOCTH CWJIBI TPEHHUS OT IUIOLaIu
CONPUKOCHOBEHUS TEJI, CHIIBI YIIPYTOCTH OT YJUIMHEHUS IPYKWUHBI, BBITAJKUBAOIIEH
CWIBI OT OOBEMa MOrpyKEHHOM 4YacTHM Teda M OT IUIOTHOCTH JKUIKOCTH, €€
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HE3aBUCHUMOCTH OT IUIOTHOCTU TeNa, OT IJIyOHMHBI, Ha KOTOPYI MOIPYKEHO TeJo,
YCIOBUI TJIaBaHUA TEJN, YCIOBHH paBHOBECHS pblyara M OJOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOrO HCCIEeNOBaHUSA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHus, cielysd NPeUIoKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHUJE NPEIIOKEHHBIX TAOMULl U TIpadUKOB,
JIeJIaTh BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEJOBAHMUS;

IPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (PU3MUECKMX BEIMUYMH (IUIOTHOCTh BEIIECTBA
KUAKOCTU U TBEPAOrOo TEla, CWJIA TPEHUS CKOJIbXKEHUS, JaBJIEHUE BO3/1yXa,
BBITJIKMBAIOIAs CHJIA, JIGHCTBYIOIIAsgs Ha MOrPY)XKEHHOE B KHUIKOCTh TeJO,
KO3(QULMEHT MOJE3HOro ACUCTBUS IMPOCTHIX MEXAHW3MOB), CIenysl MPEeAIoKECHHON
WHCTPYKLIMU: TIPU BHIMOJIHEHUH U3MEPEHHUN COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIUUCIISITH 3HAUEHUE UICKOMOM BEIIMUMHBI;

coOioaTh TMpaBWJa TEXHUKH Oe30macHOCTH 1mpu pabore ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

yKa3blBaTh MPUHIMIBI JCHCTBUS NPUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, cOOOLIatoIIMecs COCy ibl, OapoOMeTp, pblyar, MOJABUKHBIN U
HETO/ABIKHBIN OJIOK, HAKJIIOHHAS TNIOCKOCTh;

XapakTepu30BaTh MPHUHIUIBI JCHCTBHUS HW3YYEHHBIX MPHOOPOB W TEXHHYECKUX
YCTPOMCTB C ONOPOHl Ha WX oOmucaHus (B TOM YHUCIE: TMOALIMITHUKH, YCTPOHCTBO
BOJIOIIPOBO/A, THMAPABIMYECKUHM IMpecc, MaHOMETpP, BBICOTOMEp, IMOPIIHEBOH Hacoc,
apeoMeTp), UCIHOJb3Ysl 3HaHHUS O CBOMCTBaX (PU3MUECKUX SIBJICHUM M HEOOXOIUMBIE
¢u3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOANUTH TPHUMEPHl (HAXOAWTh HMHGOPMAIMIO O MPHUMEPax) MNPAKTUIECKOTO
UCMOJIb30BaHUS (PU3MUECKUX 3HAHMM B TOBCEJAHEBHOW XM3HM A obOecredeHus
0e30I1acCHOCTH MpH OOpaIleHud ¢ NpudOpaMu U TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHMsI 370pOBbsi M COOJIIOIGHHUS HOPM OSKOJOTMYECKOIO IOBEACHMS B
OKpYKaroIlei cpese;

OCYIIECTBIISAITh OTOOp HMCTOYHUKOB HH(popManuu B VHTepHETE B COOTBETCTBUU C
3a/laHHBIM TIOMCKOBBIM 3allPOCOM, Ha OCHOBE MMEIOIMXCSl 3HAaHUUM U MyTEM CpaBHEHUS
Pa3INYHBIX UCTOYHUKOB BBIACIATH HHPOPMALIHIO, KOTOPast SIBISETCS TPOTUBOPEUMBON
WA MOXET OBITh HEJJOCTOBEPHOM;

UCIIOJIb30BaTh MPU BHIIIOJIHEHUH y4eOHBIX 3aJJaHUH HAayYHO--TIONYJISIPHYIO JIUTEPATYPy
(GU3MUEeCKOro Ccojep)KaHus, CIpaBOYHblE MaTepHuaibl, pecypchl cetu HHTepHer,
BJAQ/IeTh MpUEMAMHU KOHCIEKTHPOBAHMSA TEKCTa, IpeoOpazoBaHus WHGOpMaLUU U3
OJIHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE NMHChMEHHBIE M YCTHBIE COOOIIEHUsI HA OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (Gu3n4ecKoro coaepkaHusi, B TOM YUCIIe MyOJINYHO JIeNaTh
KpaTKHe COOOIIEHUS O Pe3ysIbTaTax MPOEKTOB MM YUeOHBIX MCCIEIOBAHUM, IPU 3TOM
rPaMOTHO HCIIOJIb30BaTh HW3YYEHHbI TMOHATUHHBIA ammapar Kypca (QU3UKH,
COIPOBOXKAATh BBHICTYIIJIEHUE MPE3EHTAIUEH;

IPY BBINOJHEHUH YYE€OHBIX MPOEKTOB U MCCIEAOBAaHUM pacrpenenirts 005S3aHHOCTH B
Ipynne B COOTBETCTBUHU C MTOCTABIEHHBIMU 3a/1a4aMU, CJIE€AUThH 3a BBIIOJIHEHHUEM IUIaHa
NecTBUHM, aZeKBaTHO OIICHWBAaTh COOCTBEHHBIN BKJIAJ B JAEATENBHOCTH TPYIIIH,
BBICTPAauBaTh KOMMYHUKATUBHOE B3aUMOJAECUCTBHE, YUUTHIBAsE MHEHUE OKPYKAIOIIUX.
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K xonmy oOydeHus B 8 Kjacce mpeaMETHBIE pe3yiIbTaThl Ha 0A30BOM YpPOBHE JOJDKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

UCIIOJIb30BaTh MOHATHA: Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE BUKEHHE aTOMOB U
MOJIEKYJI, arperatHbleé COCTOSIHMS BEUIECTBA, KPHUCTAIMYECKHE M aMOp(HBIE Tela,
HACBIILEHHBI ¥ HEHACBILIEHHBIN Map, BIaKHOCTh BO31yXa, TEMIIEpaTypa, BHYTPEHHSISA
SHEprus, TeIJIOBOH JIBUTATEllb, 3JIEMEHTAPHBIN IEKTPUUECKUI 3apsi, JIEKTPUUECKOe
110JIe, MPOBOJHUKU U JUAIEKTPUKH, TMOCTOSIHHBIN AJIEKTPUYECKUH TOK, MAarHUTHOE
HOJIE;

pasin4arh sBJIeHUS (TEIUIOBOE PAaCIIUPEHUE U CXKaTHe, TEIUIoNepenada, TEIUIOBOe
paBHOBECHE, CMauMBaHWE, KaNWUIPHBIC SBJICHUSA, WCIAPEHUE, KOHICHCALNS,
IUIaBJICHHE,  KpUcTauum3auuss  (OTBepJeBaHME),  KHUIEHHE,  TeIlonepesayda
(TEerIONpPOBOJHOCTb, KOHBEKLMS, W3IYy4YEHHE), DJICKTPU3ALUs Tes, B3aUMOJAEUCTBHE
3apsA0B, ACUCTBUS 3JIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJEHCTBHE
MarHuToB, JAECWCTBUE MarHUTHOIO IOJI Ha MPOBOAHHUK C TOKOM, JIEKTPOMAarHUTHAas
UHAYKIMSA) 10 ONMCAHUI0 HX XapaKTepHbIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBJIICHUE;

pacrio3HaBaTh MPOSIBIIEHUE U3YUYCHHBIX (M3HMUECKUX SIBICHUI B OKPYKAIOLIEM MUpE, B
TOM 4ucie (U3NYECKUE SBIEHUS B IPHUPOJE: TOBEPXHOCTHOE HATSDKEHUE U
KallWUISIPHBIE SIBJICHUST B MPUPOAE, KpHUCTaulbl B mpupoae, uznydenue CounHua,
3aMep3aHie BOAOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, WHEs, CHeTa,
JJIEKTPUUYECKUE SBJIEHUS B aTMmocepe, 3IIEKTPUUECTBO IKHUBBIX OPraHU3MOB,
MarHuTHOE Mosie 3emild, Jpel( IOJIHCOB, pOJib MAarHUTHOIO MHOJS JUId KU3HM Ha
3emJie, OJSIPHOE CHUSHUE, IIPU ATOM IE€PEBOJUTH MPAKTUYECKYIO 337auy B y4eOHYIO,
BBIJIETISITh CYIIIECTBEHHbIE CBOWCTBA (IPU3HAKU) (PU3NYECKUX SBJICHUI;

OTMCHIBATh M3YYECHHBIC CBOIMCTBA Tel U (pU3MUECKHE SBICHUS, UCTIONB3Ys (PH3UUECKUE
BEJIMYMHBI (TEMIepaTypa, BHYTPEHHSsS SHEpPrusi, KOJUYECTBO TEIIOTHI, YyHeiIbHAas
TEIUIOEMKOCTh ~ BEILLECTBA, YyJe€lbHAas TEIUIOTa IUIABJICHHUSA, YACHIbHAs TEIUIOTa
napooOpa3zoBaHMs, y/AelbHAs TEIUIOTa CrOpaHMs TOIUIMBA, KOA(QQHUIMEHT MOJIE3HOrO
JEHCTBUS TEIJIOBOM MAalllMHBI, OTHOCHUTEJIbHASI BIAXKHOCTh BO3]lyXa, 3JIEKTPUUECKUN
3apsil, CHJa TOKA, OJJIEKTPUYECKOE HAaNpsDKEHUE, CONPOTUBICHUE IPOBOIHMKA,
yJlelIbHOE CONPOTHUBIICHHE BELIECTBA, pad0Ta U MOIIHOCTb 3JIEKTPUUYECKOTO TOKa), IPU
ONUCAaHUM MPABUIBHO TPAKTOBATh (U3NYECKUNH CMBICI HCHOIb3yEeMbIX BEJIUYHUH,
0003Ha4YeHHs] M €AMHUIIBI (PU3MUECKUX BEIMYMH, HaXOIUTh (POPMYIIbI, CBSA3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEJIWYMHY C JAPYTMMH BEIUYMHAMH, CTPOUTH TIpapuku
U3yYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJINYMH;

XapaKTepu30BaTh CBOMCTBa Tei, (PU3MYECKHE SBJICHHUS M MPOLECCHI, HCHOJb3YS
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO--KMHETHUECKON TEOPUM CTPOEHMS BEIIECTBA,
OPUHIUI CYNEpNo3uIMHM Moje (Ha KadyecTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs
3apsana, 3akoH Oma s ydacTka nenu, 3akoH JDxoyns—JleHna, 3akOH COXpaHEHHs
SHEPruu, MpU ITOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHa M 3alHCHIBaTh €ro
MaTEMAaTUYECKOE BBIPAKEHUE;

OO0BSACHATH (pU3MUECKHE TMPOIECCHl M CBOICTBA TeJl, B TOM YHUCIE€ U B KOHTEKCTE
CUTyaluin IIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATh
MPUYNHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE W3 1—2 JIOTMYECKUX IIaroB ¢
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omnopoit Ha 1—2 W3ydeHHBIX CBOMCTBA (PU3NUECKUX SIBICHHUH, (PU3HMUECKUX 3aKOHOB HIIN
3aKOHOMEPHOCTEH;

pewath pacuéTHble 3amaud B 2-3 JEeHCTBUA, HCHOIb3YAd 3aKOHbl U (POPMYyIIBI,
CBSI3bIBAaIOIIME (PU3MUECKHE BEIWYMHBI: HAa OCHOBE aHajlM3a YCJIOBUS 33Jauu
3allUCBIBaTh KPATKOE YCIIOBHE, BBIABIATH HEIOCTATOK JAHHBIX Ul PELICHUs 3a]ayu,
BbIOMPATh 3aKOHBI U (POPMYJIbl, HEOOXOIUMBIE AJIs €€ pEelIeHus, IPOBOJUTh Pacu&éThl U
CpaBHUBATh MOJIyYCHHOE 3HAUCHUE (PU3MYECKON BEIMYMHBI C U3BECTHBIMH JTaHHBIMH;
pacrio3HaBaTh MpPOOJIEMbl, KOTOpPblE MOXXHO pELIMTh IMpPU MOMOIIM (PU3HUECKUX
METOJIOB,  MCIIOJb3ysd  ONMCAaHUE  MCCIENOBAaHUS,  BBIICIATH  MPOBEPSIEMOE
IIPENIIOJIOKEHNE, OLIEHUBATh IPaBUJIBHOCTh IOPSAKA IPOBEIACHUS MCCIEAO0BaHUSA,
JieN1aTh BBIBOJIBL;

IPOBOJUTH ONBITHI MO0 HAOIIOACHNUIO (PU3MUYECKUX SBICHUN WIIN (PU3NYECKUX CBOWCTB
Tesl (KalWUISIPHbIE SIBJICHMs, 3aBUCHUMOCTb JaBJIEHUS BO3JyXa OT ero o0béma,
TeMIIepaTypbl, CKOPOCTH IPOLIECCAa OCThIBAHUS U HArpeBaHUA IIPU U3JTyYEHUH OT LIBETa
U3NIydaronie (MOrjomarIie) MOBEPXHOCTH, CKOPOCTh HCIAPEHUsT BOJBI  OT
TEMIEPATypbl JKUIAKOCTM W IUIOIIAJUM €€ IIOBEpXHOCTH, OJJEKTpU3alus Tel U
B3aUMO/ICICTBHUE 3JIEKTPUUECKUX 3apsAJ0B, B3aMMOJAEHUCTBUE MOCTOSHHBIX MarHUTOB,
BU3YyaJIM3al1sl MAarHUTHBIX I10JIEH NOCTOSHHBIX MarHUTOB, AEHCTBUS MAarHUTHOI'O MOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTrATENs
MOCTOSTHHOTO TOKa): (hOpMYyJIHpOBATh TPOBEPSEMBIE MPEANOI0KEHUA, COOMUPATh
YCTAHOBKY M3 MPEUIOKEHHOI0  00O0pyHOBaHMs, OINUCBHIBaTh XOA OIBITa U
(bopMynMpOBaTh BHIBOJBI;

BBINOJIHATH NPSIMbIE U3MEPEHUsI TeMIIEpaTypbl, OTHOCUTEJILHONW BIIaXXHOCTH BO3/YXa,
CHJIBI TOKa, HANpsDKEHUS C HUCIOJIb30BAHUEM aHAJIOTOBBIX IMPUOOPOB U JIATUUKOB
(¢u3NYeCKUX BEJIWYHH, CPAaBHMBATh pE3yJIbTaThl W3MEpPEHUNl C Yy4€TOM 3aJaHHOI
a0COIOTHON MOTPEIIHOCTH;

IIPOBOAMTH MCCIIEIOBAHUE 3aBUCHUMOCTH OJHOW (M3MYECKOM BETWYMHBI OT JPYroil ¢
UCIIOJIb30BAaHUEM NPSMBIX W3MEPEHUH (3aBUCUMOCTb CONPOTHUBIEHHS MPOBOAHHUKA OT
€ro JUIMHBI, IUIOIIAJU NONEPEUYHOI0 CEYEHUs U YACIBHOIO COIPOTHUBIICHUS BELECTBA
IIPOBOJHMKA, CUJIbI TOKA, UIYIIETO Yepe3 MPOBOJHUK, OT HAMPSIKEHUS Ha MPOBOJIHUKE,
UCCJIEIOBAaHUE TIOCJIEIOBATEIbHOIO W MapajlIeIbHOTO COEIUHEHUI MPOBOJIHUKOB):
IUITAHUPOBATh HCCIe0BaHUEe, cOOUPATh YCTAHOBKY M BBIMOJHATH MU3MEPEHUS, CIEAYs
IPEeIOKEHHOMY TUIaHy, (PMKCUPOBATh Pe3yiIbTaThl MOJYYEHHOM 3aBUCUMOCTH B BHJIE
TabJIMI ¥ TpauKoOB, 1e€JaTh BHIBOJBI 110 PE3yJIbTaTaM HUCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHbIE M3MEPEHUs (U3UUECKUX BEIMUYUH (yIelbHas TEIIOEMKOCTh
BEIIECTBA, CONPOTUBJICHUE MMPOBOJHUKA, pa00OTa U MOIIHOCTh 3JIEKTPUYECKOIO TOKA):
IUIAHUPOBAaTh U3MEPEHMs, coOupaThb AKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIYys
NPEeUI0KEHHON MHCTPYKIUH, U BBIYUCIIATH 3HAYCHUE BEJINUMHBI,

coOnrofaTh TMpaBuja TEXHUKHM O€30MacHOCTH TMpu pabore ¢ J1ab0paTOpHBIM
o0opynoBaHueM;

XapaKkTepru30BaTh MPHHIUIBI JCHCTBHUS HW3YYEHHBIX MPHOOPOB W TEXHHUYECKUX
YCTPOMCTB € ONOpPOM HAa UX OMNMCAHMA (B TOM YHCIE: CUCTEMA OTOIJIEHHS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIlepMETp, BOJIBTMETP, CUETYMK AIIEKTPUYECKON
SHEPruM, OJJIEKTPOOCBETUTENIbHbIE MPHUOOPHI, HarpeBaTelbHbIE 3JIEKTPONPUOOPHI
(mpuMepbl), SIEKTPUYECKHE NPEJOXPAHUTENH, SJIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
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MOCTOSIHHOTO TOKa), WCIOJIb3ysS 3HAaHHUA O CBOMCTBaX (PU3MUECKUX SBJICHUN H
HEo0XoauMbIe PU3NIECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA W HM3MEpPUTEIbHBIE MPUOOPHI MO
CXEMaM M CXEMaTUYHBIM PUCYHKaM (PKUIKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATEIh BHYTPEHHETO CrOPaHHUs, 3JIEKTPOCKOI, PEOCTar), COCTAaBISTH
CXEMBbI 3JIEKTPUUYECKUX LIEeTel C MOCIeN0BaTebHBIM U MapauleIbHbIM COCIMHEHUEM
AIIEMEHTOB, pa3Inyasi yCIOBHBIE 0003HAUYECHUS 3JIEMEHTOB JIEKTPHUECKUX IIeTICH;
OPUBOJIUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIMIO O MpUMEpax) MPaKTUYECKOTO
UCTIOJIb30BaHUST (PM3MUECKUX 3HAHMA B TOBCEAHEBHOM MKU3HH Uil OOECIEeYCHUs
0€30MaCHOCTH TpH OOpaIleHUH C NPUOOpPaMU U TEXHUYECKUMH yCTPOICTBaMH,
COXpaHEHHS 3J0pPOBbsi M COONIIOJIGHHWS HOPM SKOJOTHYECKOrO TIOBEACHHS B
OKpYKalolllei cpee;

OCYIIECTBIISITh MOUCK HHpopManuu ¢(usnueckoro coaepxanus B HHTepHere, Ha
OCHOBE MMEIOIIMXCS 3HAHUW M MYTEM CpaBHEHHS JOIMOJHUTEIbHBIX HCTOYHHKOB
BBIJICNIATE MH(OPMALIIO, KOTOpas SBISETCS TNPOTUBOPEUYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

MCIIOJIb30BaTh MPH BBINOJIHEHUH YUEOHBIX 3a/1aHUN HAY4YHO--TIONYJISIPHYIO JIUTEPATYPY
(bu3MYECKOro COJEep)KaHUs, CIpPaBOYHbIE MaTepuaibl, pecypchl cetu WHTEpHeT,
BJIa/IeTh MpHEMAMU KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHus HHPOpPMAIUH U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

co3laBaTh COOCTBEHHBIE MUCHMEHHBIE M KpPaTKUE YCTHBIE COOOIIeHHUs, 0000IIas
UHPOPMALIUIO U3 HECKOJIBKUX HMCTOYHUKOB (PU3UYECKOTO COJCpKAHUS, B TOM YHCIE
nyOJIMYHO  OPEJCTaBISITh  PE3yiabTaTbl MPOEKTHOM WM  UCCIIENOBATEIbCKOM
JEeSTENIbHOCTH, MPU 3TOM TPaAaMOTHO MCIOJIb30BaTh W3YYCHHBIN MOHATHMHBIN anmmapar
Kypca (hU3HKH, COMTPOBOXK/IATh BBICTYILUICHUE TIPE3CHTALIUEH;

IpU BBIIOJHEHUH Y4YEOHBIX NPOEKTOB M HCCIEAOBaHUN (DU3MUECKUX TPOILIECCOB
pacrpenenaTs 00s13aHHOCTH B TPYIMIE B COOTBETCTBHM C IOCTABJIEHHBIMU 33Ja4aMH,
CIIEIUTh 3a BBIIOJHEHMEM IIJJaHa JEHCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHMBAaThb COOCTBEHHBIM BKJaJ B  JEATENBHOCTb  TIPYINIBI, BbICTpaUBaTh
KOMMYHHKATHUBHOE B3aUMOJECHCTBUE, IPOSBIISISI TOTOBHOCTh pa3peIlaTh KOH(MIUKTHI.

K xoHiy oOyuenus B 9 kJjacce mpeiMeTHbIE pe3ysbTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH Yy OOYUaAIOIIUXCSI YMEHUI:

UCIIOJIBb30BaTh IMOHATHS: CHCTEMA OTCU€Ta, MaTepUalbHas TO4YKa, TPACKTOpUs,
OTHOCHUTEJIbHOCTh MEXAHUYECKOI0 JBMXKEHUS, Nedopmanus (yrnpyras, MmjiacTH4ecKas),
TpEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHME, HEBECOMOCTb M Teperpy3ku, LIEHTP
TSOKECTH, a0COJIOTHO TBEPJOE TEJNO, LEHTP TSHKECTH TBEPAOIrO Tesla, paBHOBECHE,
MEeXaHUYecKue KosebaHus M BOJHBI, 3BYK, HWHOpPa3ByK U  yIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, LIKajda 3J€KTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JAIbHO30PKOCTh, CHEKTPbl HCIyCKaHWs W ToIrJouleHus, anb(pa-, Oera- W ramma-
W3ITy4EHUs], U30TOIIBI, SIACpHAs SDHEPIETHKA,

pa3iauuaTth SBJICHUS (pPaBHOMEPHOE UM HEPaBHOMEPHOE MPSMOJIMHEWHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPsIMOJIMHEHHOE JBMKEHHE, CBOOOIHOE MaJJeHUE TeJl, PABHOMEPHOE
JBIKEHHE 110 OKPYKHOCTH, B3aMMOJEHCTBUE TEJI, PEAKTUBHOE JBUXXECHHUE,
Kosie0aTesIbHOE JIBUKEHUE (3aTyXallllie M BBIHY)KJIEHHbIE Koyie0aHUs), PE30HAHC,
BOJIHOBOE JBIDKEHHE, OTpaXXE€HUE 3BYKa, MPSIMOJIMHEWHOE paclpoCTpaHEHHE,
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OTpa)XKCHHE U IIPEIIOMIICHUE CBETA, IIOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE
0enmoro cBera B CHEKTP M CIOXXKEHHE CIIEKTPAIbHBIX I[BETOB, IUCIIEPCHUS CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHHUE JIMHEWUYATOrO CIIEKTpa W3JIY4EHHUS)
II0 ONHCAaHUIO UX XaPaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, AEMOHCTPHUPYIOIIUX
JaHHOE (hprU3HUYEeCKOe SIBJICHUE;

pacrio3HaBaTh MPOSABICHUE U3YYEHHBIX (PM3NYECKUX SBJICHUN B OKpYXKaroleM Mupe (B
TOM 4Hclie (U3NYECKHUE SBJICHUS B MPUPOJE: MPUIMBBI U OTJIHBBI, ABIKCHHE IJIAHET
ConHeyHOM cUCTEMBl, PEAKTUBHOE JIBUKEHHUE JKUBBIX OPraHU3MOB, BOCIIPUSATUE 3BYKOB
JKUBOTHBIMH, 3€MIICTPSICEHHE, CEHMCMMYECKHE BOJIHBI, LIYHAMH, 3XO, LBETa TEll,
ONTUYECKUE  SBJICHUS B  IpUPOJAE, OHOJOrMYecKoe JEWCTBUE  BHJUMOIO,
yIBTPapUOIECTOBOIO M PEHTTEHOBCKOTO H3JIYYCHUN, €CTECTBEHHBIN paJlOaKTHUBHBIN
(GOH, KOCMHYECKHE JIy4d, pPATUOAKTUBHOE W3IIyYCHHE TPUPOJHBIX MHHEPAJIOB,
JieficTBUE palnOAKTUBHBIX U3JIyYCHUH Ha OPraHU3M 4elloBeKa), IPU 3TOM NE€PEBOAUTH
IPAaKTUYECKYIO 3aJady B y4eOHYI0, BBIICIIATh CYLIECTBEHHBbIE CBOMCTBA (IPU3HAKU)
(bu3NYECKUX SIBICHUN;

OIKCBIBATh U3YYEHHBIEC CBOICTBA Tel U (pU3MUECKUE SBICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (CPEIHSAS U MTHOBEHHAs CKOPOCTb Tejla IPU HEPABHOMEPHOM JABH)KEHUH,
YCKOPEHHE, MEPEMEIEHNE, IIyTh, YIJIOBas CKOPOCTb, CWJIA TPEHUs, CUJIA YIPYTOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOJHOIO MaJieHUsl, BEC Tela, UMITYJIbC Teja, UMITYJIbC
CHJIBI, MEXaHHYECKasi paboTa U MOIIHOCTh, MOTEHIMAIbHAS SHEPTHsl TeNa, MOAHITOTO
HaJl IOBEPXHOCTBIO 3€MJIM, MOTEHIMAJIbHASL SHEPIUs CKAaTOW NPYKUHBI, KUHETUYECKast
SHEprusi, MOJHasi MEXaHWYecKas HSHEprusi, Nepuoj] M YacToTa KoJeOaHWW, JUIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, MIOKA3aTelb NPEIOMIICHUS
cpezbl), PU ONUCAaHUM NPABHIBHO TPAKTOBaTh (PU3MYECKHM CMBICT HCHOJIb3yEeMBbIX
BEJIMYMH, OOO3HAYEHUS W EIUHHUIBI (DU3NYECKHX BEJIMYMH, HAXOIUTHh (HOPMYIIHI,
CBSI3BIBAIOIME JAHHYIO (U3NYECKYI0 BEIMYUHY C JPYTUMHU BEIWYHMHAMH, CTPOUTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMYHUH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUECKUE SBJICHUS U MPOLECCHI, UCIIOIb3YS 3aKOH
COXPaHEHHsI DHEPIMH, 3aKOH BCEMHUPHOIO TATOTEHHsS, NMPUHLUI CYNEPHO3ULUN CHII,
IIPUHLIMII OTHOCUTENBHOCTH ["anuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHbl OTpPAXEHUs M MPEIOMIICHHMSI CBETa, 3aKOHbl COXPAaHEHUs 3apsoBOIO H
MacCoOBOTO 4YHCEI TMpPH SACPHBIX peaknusaX, NpH ITOM JaBaTb CIIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPAXKEHUE;

OO0BACHATH (pU3MUECKHE MPOILECCHl M CBOICTBA TeJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyallull  IPAKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa:  BBIABIATH  IPUYHUHHO--
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX I1aroB ¢ OMOPOil Ha 2—
3 u3y4YeHHBIX CBOWCTBA (DU3MYECKUX SBJIECHUM, (QU3NYECKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEN;

pemaTth pacy€THbIE 3aa4l (OMHUPAIOLINECS Ha CUCTEMY U3 2—3 ypaBHEHHUI), HCTIONb3YS
3aKOHbI U (OpPMyIbI, CBS3bIBAIOIINE (PU3MUYECKHE BETUYMHBI: Ha OCHOBE aHalIM3a
yCIOBUS 3a/add 3allUChIBaTh KpaTKOE YCJIOBHUE, BBIABIATH HEAOCTAIOLIUE WM
U30BITOYHBIE JTAaHHBIE, BHIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE AJISI PEIICHUs,
IPOBOAMTHh pPAacu€Thl W OLEHUBAaTh PEATMCTUYHOCTh TOJYYEHHOIO 3HAYCHUS
(U3UYECKON BEITMYUHBL;
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pacrio3HaBaTh TPOOJIEMBbI, KOTOpPBIE MOXXHO PEUIMTh MPH MOMOIIM (HU3HUYECKHX
METOJIOB,  MCIOJNb3ysd  ONUCAaHUE  MCCIEAOBaHWA,  BBIIEIATH  IpOBepsieMoe
NPENOI0KEeHNE, OICHWBATh IPABWIBHOCTh TIOPSIKAa MPOBEACHUS HCCIEIOBAHUS,
JieNIaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOCHUN U OTIBITOB;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOHCTB
Ten (M3ydeHue BToporo 3akoHa HplOTOHA, 3aKOHA COXpaHEHMsI SHEPTUH, 3aBUCUMOCTh
nepuoja KojiebaHuii MPy>KUHHOTO MAITHUKA OT Macchl Ipy3a U KECTKOCTU MPYKUHBI U
HE3aBHCHUMOCTb OT aMILTUTY/Ibl MaJIbIX KOJICOAHUM, MPSIMOIMHENHOE pacpOCTpaHEeHUE
CBETa, DPAa3JIOKEHHE OEJIOr0 CBEeTa B CHEKTpP, M3YYEHHE CBOICTB M300pakeHUS B
IUIOCKOM 3€pKaJie M CBOMCTB HU300paKeHHsI MpeaMera B coOuparomiel JIMH3e,
HAOJIIO/IEHUE CIUIOIIHBIX U JIMHEHYaThIX CIEKTPOB H3IYUYECHHUS): CaAMOCTOSITEIBHO
coOuparh yCTaHOBKY U3 N30BITOYHOIO HAbOpa 000py0BaHMsI, OMUCHIBATH XOJ OMBITA U
€ro pe3yabTaThl, ((OPMYIUPOBATH BBIBOIBI;

IPOBOAUTHh IPU HEOOXOAMMOCTH CEPHI0 MPSMBIX H3MEPEHUN, OMpenessis cpelrHee
3HaYCHHE H3MepsSeMOl BEeNWYHMHBI ((POKYCHOE pacCTOSHHE COOMPAIOUICH JIMH3HI),
000CHOBBIBAThH BBIOOP CIIOC00a M3MepeHus (M3MEPHUTEIHLHOTO MTPUO0PA);

IPOBOJUTH HCCIICAOBAHUE 3aBUCUMOCTEH (PU3MUYECKMX BEJIWYHH C HCIOJIb30BAaHHEM
OpsIMBIX  M3MEpPEHU (3aBHCHUMOCTh IYTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM
IBUKEHUH 03 HaualbHOW CKOpPOCTH, Tepuoja KOJIeOaHH MaTeMaTH4ecKOro
MasTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH yIJla OTPaKEHHUS CBETa OT yrja MaJeHHs U
yria IpejoMJIeHUsl OT yria MHaJieHus): IJIaHUPOBaTh UCCIIEOBAHUE, CAMOCTOSATEIBHO
coOMpaTh YCTaHOBKY, (UKCHPOBATH pe3yJabTaThl IOJYYEHHOW 3aBHCHMOCTH
bu3nYeCKUX BETUYMH B BUAE TaOMUIl U TpaduKOB, J1e1aTh BBIBOJBI MO pe3ylbTaTam
UCCIICJIOBAHUS,

MPOBOJAUTH KOCBEHHbIE HU3MEpPEHHsS (U3MUECKUX BEIMYMUH (CpeaHsii CKOpPOCTh U
YCKOpEHUE Teja MPU paBHOYCKOPEHHOM JIBH)KEHUHU, YCKOPEHHE CBOOOJHOIO Na/eHuUs,
KECTKOCTh TPYKUHBI, KOOPPHUIIMEHT TPEeHHsI CKOJIHKEHUS, MEXaHHUYecKas padora u
MOIIHOCTb, 4YacToTa M TMEpHOA KoleOaHMH MaTeMaTHMYecKoro WU NPYKUHHOTO
MasTHUKOB, ONTHYEeCKas CUIa COOMparomied JIMH3bI, pPaJUOAaKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHUs, COOMPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBINIOJHATH
U3MEpEHUs, CIeays MPEeAIOKEHHON MHCTPYKIMH, BBIYHCIATh 3HAYCHHUE BETUMYUHBI U
aHAJTM3UPOBaTh TIOJIyYEHHBIE pe3yabTaTbl € Y4€TOM 3aJaHHOM IOIPEIIHOCTH
U3MEPEHHUI;

coOuoiaTh TMpaBWJa TEXHUKM Oe30macHOCTH IMpu paboTre ¢ J1abOpaTOPHBIM
o0opynoBaHuEM;

pa3in4yaTh OCHOBHBIE NPHU3HAKM H3YYEHHBIX (PU3MYECKMX MoOJeNel: MarepuanbHas
TOYKa, a0CONIOTHO TBEPJOE TEJO, TOUYEUHBI MCTOYHMK CBeTa, JIyd, TOHKas JIMH3a,
IUTaHEeTapHasi MOZIeNIb aTOMa, HYKJIOHHAsI MOZIeNIb AaTOMHOT'O SApa;

XapakTepu3oBaTh MPUHIUIBI JEHCTBHS H3YYEHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOPOH HA X OMHCAHUS (B TOM YHCIIE: CIUJIOMETD, TATUNKU TTOJIOKECHHUS,
pacCTOSIHUS M YCKOPEHHS, paKeTa, 9X0JIOT, OUKH, IIEPUCKOT, OTOoAIapaT, ONTHIESCKHE
CBETOBOJIbI, CIIEKTPOCKOII, JO3UMETp, Kamepa BuibcoHa), UCHONb3ys 3HAHUA O
CBOMCTBaX (PM3NYECKUX SIBICHUH U HEOOXOIUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMBl U CXEMaTHUHbIE PUCYHKH M3yYEHHBIX TEXHHYECKHUX YCTPOWCTB,
WU3MEPUTENBHBIX TPUOOPOB W TEXHOJOTUYECKUX TPOIECCOB MPH PEHICHUH ydeOHO--
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MPAKTUYECKHUX 3a/lad, ONTUYECKUE CXEMbl JUIsl TOCTPOEHUs M300paKeHUN B IIOCKOM
3epKalie ¥ cOOMparomieit TuH3e;

OPUBOJIUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIMIO O MpUMEpax) MPaKTUYECKOTO
UCTIONIb30BaHUsl (DU3MUYECKUX 3HAHWM B TOBCEAHCBHOW KU3HU JJIsi OOECTICUeHUs
0e30MmacHOCTH Tpu OOpalieHHuH ¢ OpuOopaMU M TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEHHS 3J0pPOBbsi M COOJIIOJIGHHWS HOPM SKOJOTHYECKOrO TIOBEACHHS B
OKpYXKarolleH Cpese;

OCYIIECTBIISITh TMOUCK uHPopManuu Qundyeckoro cojepxkanuss B HHTepHere,
CaMOCTOSITENILHO (DOPMYJIHPYSI TOUCKOBBIA 3amMpoCc, HAXOIUTh IYTH OINPEACICHUS
JIOCTOBEPHOCTH TOJIYUCHHOW WH(POPMAIlMU Ha OCHOBE HWMEIOIUXCS 3HAaHUU U
JIOTIOJIHUTEIbHBIX HCTOYHUKOB;

MCIIOJIb30BATh MPH BHIMIOTHCHUH YYEOHBIX 3a/IaHUN HAYIHO--TIONMYJISPHYIO JIUTEPATYPY
buznyecKkoro cojaep)KaHus, CIpPaBOUYHbIE MaTepuaybl, pecypchl cetu HHTepHer,
BJIa/IeTh MpUEMaMU KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HHPOpPMAIUH U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHbBIE M YCTHBIE COOOIEHUsI HA OCHOBE MHGOpMaIUu
U3 HECKOJBKHX HCTOYHUKOB (PU3UYECKOTO COACPIKAHHS, ITYOJUIHO IPEIACTABIATH
pe3ynbTaThl IPOEKTHOW WJIM UCCIIEI0BATEIbCKON JESITEIbHOCTH, IPU 3TOM IPaMOTHO
UCIIONIb30BAaTh W3YYCHHBIN MOHATUHHBIA ammapar u3ydaemoro pasziena (U3MKd u
CONpPOBOXKAAaTh BBICTYIUIEHHE IMpe3eHTalueld ¢ Y4ETOM OCOOEHHOCTEH ayauTopuu
CBEpPCTHHUKOB.
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TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
Ne ni/m HaunmeHoBaHue pa3iesioB U TeM KonuuectBo KonnuyectBo DJIeKTpOHHBbIE (M (poBHIe)
aKaJeMU4eCKHX aKaJeMU4eCKuX o0pa3oBaTesibHbIE PecypcChl
qacoB, 0OTBOAUMBIX 4acoB, 0TBOAHNMbIX
HA 0CBOEHHE HA 0CBOEHHE
pasaejga 1 TeMbl pa3aejga 1 TeMbI
no UYII
Pa3pnen 1. ®us3uka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bubmuoreka [JOK
11 ®dusuka - HayKa o oze 1
VISHIEA * Haylka 0 pHpoX 1 https://m.edsoo.ru/7f416194
bubmuoreka [JOK
1.2 o 1
VISHHCCICHE BEIITIHAL https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METO ITO3HAHMS 1 1 Bubmmorexa LIOK
' ¥ A https://m.edsoo.ru/7f416194
Hroro mo pazueny 3 2
Pa3nen 2. [lepBoHayaibHbIE CBeIeHUS 0 CTPOCHNH BellleCTBA
bu6mmoreka [IOK
2.1 C 1
TPOCHIE BEMecTBa 1 https://m.edsoo.ru/7f416194
99 JIBr>KeHWE U B3aMMOJIEICTBUE YaCTHI] 1 bubnmnoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmorekxa [JOK
2.3 ArperatHbie COCTO eIiecTBa 1 1
TPETatHit TOAHIA BEHLECTD https://m.edsoo.ru/7f416194
Hroro no pazgeny 3 2
Paznen 3. /IBu:xeHue U B3auMo/jieiicTBUE TeJl
bubmuoreka [JOK
3.1 M 2 1
CXATITCCROC ABIDREHIC https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bubmuoreka [JOK

2 nu 2
3 HEPLHA, Macea, HAoTHOCTD https://m.edsoo.ru/7f416194
bubmuoreka [JOK
. .B
33 Cuma. Bupt cun > https://m.edso00.ru/7f416194
Hroro no pazueny 9
Pasznen 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3oB
41 Masnenue. llepenaya naBineHus TBEPAbIMU 5 bubmmorexa [IOK
' TeJIaMU, YKUAKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bubmuoreka [JOK
4.2 2
Jlapietine KuaKocTh https://m.edso00.ru/7f416194
bubmuoreka [JOK
4.3 ATmocepHoe fapieHHe 2 https://m.edsoo.ru/7f416194
44 JleiicTBHE XKUAKOCTH U Ta3a Ha NOTpYKEHHOE 5 bubnuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazneny 8
Pa3nes 5. PaGora n MoIHOCTD. JHeprus
bu6mmoreka [JOK
>1 Pabora u momtsocTs 2 https://m.edsoo.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 2 Bubmmorexa LIOK
' POCTRIC ME 3 https://m.edsoo.ru/7f416194
bu6mmorekxa [JOK
. M 2
53 CxAMIICCKaL SHepritt https://m.edsoo0.ru/7f416194
Hroro mo pazneny 6

Pa3pnen 6. UTorosoe nosropenue

6.1

[ToBTOpenue u 0000IIEHNE COIEPIKAHUS

Kypca ¢u3uku 3a 7 Kiacca
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 18
8 KJIACC
Ne n/m HaumeHoBaHMe pa3aesioB U TeM KouauuectBo Kouu4yecTBoO DyekTpoHHBIE (HH(pPOBBIE)
aKajeMHYeCKUX aKajeMHYeCKUX o0pa3oBaTelibHbIE PeCypPChI

4acoB, 0OTBOJAMMBbIX
Ha OCBOCHMC
pa3aejga 1 TEMbI

4acCcoB, 0OTBOAMMBbIX
Ha 0CBOCHHC
pa3aejga 1 TEMBI 110

ny1l
Pasznea 1. TenioBble ABJICHUS
1.1 CTpoeHue U CBOMCTBA BELIECTBA 3 3 bubmorexa [IOK
' p B https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T
CTIIOBBIE MPOTIeCCH 8 6 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 11 9
Pa3nen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DneKkTpruyecKue 3apsiibl. 3apsyKEHHBIE Tella U bubnmnoreka [JOK
2.1 N 6 3
HUX B3aUMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
2.2 TToCTOAHHBIN 3IEKTPUIECKUNA TOK 7 4 Bubmorexa TIOK
' octo SJICKTpHHCC © https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
2. M 4
3 ATHHTHRIC ABJCHIA 3 https://m.edsoo0.ru/7f4181ce
2.4 DIeKTPOMAarHuTHAsA HHIYKINSA 2 2 bubmorexa [IOK
' p AVEH https://m.edsoo0.ru/7f4181ce
Hroro no pazueny 18 13
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Pa3nen 3. UTorosoe noBropenune

[ToBTOpEeHHE M 0000IIIEHNE CONEePKAHUS

3.1 5 3
Kypca (¢pu3uKu 3a 8 Kiacca
OBUIEE KOJIMYECTBO YACOB I10 34 o5
[TPOI'PAMME
9 KJIACC
Ne n/m HaumMeHoBaHue pa3iesioB U TeM KoumuecTBo KounuecTBo DJleKTpOHHBbIE (LM (POBBIE)
aKaJieMH4ecKuX aKaJieMH4ecKuX o0pa3oBaTeiibHbIE pecypchbl

yacoB, OTBOAMMBbIX
Ha 0CBOCHHEC
pa3iejia U TEMbI

yacoB, OTBOAMUMBIX
Ha 0CBOCHHE
pa3aejna M TeMbI IO

nyi
Pa3gen 1. Mexanudeckue siBJIeHUA
11 MexaHn4eckoe IBUKEHUE U CIIOCOOBI €0 5 5 bu6mmoreka [JOK
' OMHUCaHUs https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.2 B 7| 5 2
SAIMOACHCTBIE TET https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 5 2
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15 6
Pa3gen 2. MexanudecKue KoJ1e0aHus U BOJHBI
bubmuorexa [JOK
2.1 M 5 2
CXAHHHCCKNE KONCOaNHA https://m.edsoo.ru/7f41a4a6
b K
2.2 MexaHu4eckre BOJHBI. 3BYK 6 2 uomorexa LO

https://m.edsoo.ru/7f41a4ab
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Hroro no pazneny

11

Pa3zgea 3. DjieKTPOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJHBI

31 DJIEKTPOMArHuTHOE MOJIE U 5 bubnmoreka [JOK
' AIIEKTPOMATrHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 5
Pasznen 4. CBeToBbIC ABJIECHUSA
4.1 3aKOHEI pacIIpOCTPAHEHHUS CBETA 2 bubmmotexa [IOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.2 JI 0 4
HHSBLI OITHACCIHE TIPHOOPRI https://m.edsoo.ru/7f41a4a6
4.3 Pasznoxenue Oenoro cesera B CIIEKT 2 bubmmorexa [IOK
' p https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 8
Pa3znen 5. KBanToBbIe sIBJIeHUA
51 Hcnyckanue u OTJIoOnieHue CBETa aTOMOM 2 bubmorexa [JOK
' Y B https://m.edsoo.ru/7f41a4a6
5.2 CtpoeHye aTOMHOTO sapa 3 bubmorexa [IOK
' p P https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
53 Fnepubie peakiui 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 7
Pasnen 6. [ToBTopuTe1bHO-00001IaK0IIMIT MOAY /1B
6.1 [ToBTOpenue u 0000IIEHUE COEPIKAHUS 5 bubnuorexa [IOK

Kypca ¢usmku 3a 7-9 kimace

https://m.edsoo.ru/7f41a4ab

29



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

51

10
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