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HHOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo (u3KMke Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHUSI COCTaBJICHAa Ha
OCHOBE MOJOXEHUI M TpeOOBaHUI K pe3ylbTaTaM OCBOCHHSI Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBarenbHONM Tporpammbl, mpeactaBieHHbix B PI'OC OO0, a Takke ¢ ydérom
denepanbHOil paboueld mporpammbl BocnuTaHus W KoHuenmuu mnpenojiaBaHus y4eOHOTO
npeaMera «Pusukan.

Copepxanve  mporpaMmbl 1O (QU3MKE  HampaBlieHO  Ha  (opMHUpOBaHHE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYalOMIMXCSl M OpraHu3alHi0 HM3y4YeHus (U3MKH Ha
NEeSTEIbHOCTHOW OCHOBe. B mporpamme mo (u3MKe y4YUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO
npeamera B peanmuzauuu TpeboBanuit PI'OC OOO Kk mIaHUPYEMbIM JIMYHOCTHBIM U
METamnpeIMETHbIM  pe3yibTaraM  OOydeHHs, a  TakKe  MEXIPEJAMETHbIE  CBSI3U
€CTECTBEHHO-HAYYHbIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O 00IIEro 00pa3oBaHMsL.

[IporpamMMma no ¢u3KKe ycTaHABIMBACT pacipeleieHre y4eOHOro MaTepuasia Mo rojaam
o0ydeHust (1Mo Kjiaccam), NpeajaraeT MPUMEPHYIO I[OCIEI0BATEIbHOCTh HM3YUYCHHS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKaHUS U Y4ETe BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuXxcs.

[IporpaMma 1o ¢u3uke pa3paboTaHa C IENbIO OKa3aHHs METOAMYECKON MOMOIIU
YUUTENIO B CO3/IaHUU paboUeii mporpaMMbl IO YI€OHOMY TPEIMETY.

Ou3uka SBISETCSA CHUCTEMOOOPA3yIOUUM  JJi  €CTeCTBEHHO-HAayYHBIX  Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SIBJICHUI, U3y4aeMbIX
XuMmHel, Ouonorued, actpoHomued u ¢uznyecKkoil reorpaduel, BHOCHT BKJIaJ B
€CTECTBEHHO-HAYUHYIO KapTHUHY MHUpa, MPEAOCTaBIseT Haubosee sicHble 00pa3libl IPUMEHEHUs
HAY4YHOTO METO/Ia MO3HAHMsI, TO €CTh CrI0co0a MOJIyuyeHHs! TOCTOBEPHBIX 3HaHUI 0 MUpe.

Opna U3 TIaBHBIX 337a4 (pU3MUECKOro oOpa3oBaHusl B CTPYKType 001ero o0pazoBaHUs
COCTOUT B (POPMHUPOBAHUM ECTECTBEHHO-HAyYHOW TIPaMOTHOCTH W MHTEpeca K HayKe Yy
o0ydJaronuxcs.

W3yuenne ¢u3nkun Ha 0a30BOM YpOBHE MpEAINOJaraeT OBJAJEHUE CIEAYIOIUMHU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLUIUMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTD:

®  HayyHO OOBSICHATH SIBJICHUS;

®  OIICHMBATh M MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIE0BAHUS;

e  UHTEpPIpETUpPOBaTh  JIaHHBIE U HCIIOJIb30BAaTh  HAy4yHBIE
JI0Ka3aTeNIbCTBA JUIS ITOJIy4Y€HUs BHIBOJIOB.

Ienn u3ydyeHuss GpU3MKKM HAa YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs OIpEJeNieHbl B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®@usnka» B 00pa3oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepanuu, pealu3ylOIUX OCHOBHBIE 00II€00pa30BaTeIbHbIE MPOTPaMMBI,
yTBepxkI€HHONW pemenneM Kosmermn MunncreperBa mpocsemenus Poccuiickont denepanun
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).

Hean n3ydyenus pu3nKu:

e qnpuoOpeTeHHEe HHTEpeca M CTpPeMJICHHS OOYdJaloUIMXcs K HaydHOMY
U3YUYEHHIO PUPOJIBI, PA3BUTHE UX MHTEIICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

e  pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIe TIO3HaHUS U POPMUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPYXKAIOIIUM SIBICHUSM;

e  (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ylbTaTa H3y4YeHHUs
OCHOB CTPOCHHSI MaTepuH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

e  (opmupoBaHue mpeACTaBICHUNH O poiu (GU3UKHU ISl Pa3BUTHUS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

e  pa3BUTHE TIPEACTaBICHMH O  BO3MOXKHBIX  cdepax  Oymymiei
npo(ecCHOHANBPHOM  JEATeTbHOCTH, CBSI3aHHOW ¢  (U3MKOH, TOATOTOBKA K
JanbHeleMy oOy4eHHIO B 3TOM HaIlpaBJICHUU.



JlocTikeHHe JTHX MeNiedl MmporpaMMbl MO (M3MKE HAa YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a1a4:

e qnpuoOpereHHe 3HAHUH O JAMCKPETHOM CTPOGHUHM  BELIECTBA, O
MEXaHUYECKUX, TEIIOBBIX, AIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSAX;

e  npuoOpeTeHHe YMEHUH OMUCHIBATH U OOBSICHATH (DM3MUECKUE SBICHUS C
UCIIOJIb30BaHUEM TIOJyYEHHBIX 3HAHUI;

®  OCBOGHHME METOAOB pELICHUS MPOCTEHIIMX pacu€THBIX 3a7ady ¢
HCIOJIb30BaHUEM (U3NYECKUX MOJIENICH, TBOPUECKUX U MPAKTHKO-OPUEHTUPOBAHHBIX
3aj1a4;

e  pa3BUTHE YMEHUU HAOIIOJATh NMPUPOJHBIC SIBICHUS U BBIOJIHATDH OIBITHI,
nabopaTtopHble pabOTHl M SKCIIEPUMEHTAJIbHBIE HCCIENOBAaHUS C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX TPHOOPOB;

e  ocBoeHHE MPHUEMOB PabOTHl ¢ MH(OpMaIHel (HU3MUECKOro CoaepKaHus,
BKJItOUasi ”HHOPMAIUIO O COBPEMEHHBIX JIOCTIKEHUSIX (PU3UKHU, aHATTU3 U KPUTHUECKOE
OlLICHMBaHME UH(OPMALINN;

®  3HAKOMCTBO cO cpepaMu MPOPECCHOHATHHON EATEIbHOCTH, CBI3aHHBIMU
¢ (u3uKoil, U COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMU Ha JOCTHIKCHHSX
¢duznyecKoil HayKu.

Ha uzyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUA
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJICIIO), B 9 KJ1acce — 102 yaca 3 Jaca B HEJIEIIO).

[Ipemyiaraemelii B mporpaMme no (usmuke nepeyeHb Ja00opaTOpPHBIX pPabOT M OMBITOB
HOCHUT PEKOMEHATEIbHBIN XapaKTep, yUUTEIb JIeIaeT BIOOp MpOoBeAeHHS 1a00paTOpHbIX padboT
U ONBITOB € Yy4€TOM  HHAMBHIYalIbHBIX  OCOOCHHOCTEH  OOyyarommuxcs,  CIUCKa
HKCIEPUMEHTAJbHBIX 33JaHUN, NpEIaraéMblXx B paMKaX OCHOBHOTO TIOCYJapCTBEHHOTO
9K3aMeHa 1o (pusmke.



COJAEP/KAHUE OBYYEHUA
7 KJIACC

Pa3neu 1. ®usuka u e€ posib B NIO3HAHMHN OKPY KAIOIIEro MUpa.

®usuka — HayKa o npupone. SBiaenus npupopl. PU3NYECKUE SIBICHUSA: MEXaHUYECKHE,
TEILJIOBBIE, YJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BenuuuHbL. V3MepeHue ¢usznyeckux BenuuyMH. Pusnueckue IpuOOpbI.
ITorpemHocTs M3MepeHuil. MexayHapoiHas CHCTEMAa €IUHHII.

Kak ¢u3mka u npyrue ecTecTBEHHbIE HAYKH M3ydaroT Ipupoxay. EcTtecTBeHHO-Hay4YHbII
METOJl IO3HaHMs: HaOJIIOJEHHE, ITOCTAHOBKA HAyYHOIO BOIIPOCA, BBIABM)KEHHUE TI'MIIOTE3,
9KCHEpPUMEHT IO IPOBEpKE TuUIoTe3, OO0bsAcHeHHe HaOmromaemMoro spieHus. OnucaHue
(bu3NYECKUX SIBICHUHN C IIOMOILBIO MOJEIEH.

Hemoncmpayuu.
1. Mexanuyeckue, TEIUIOBbIC, OJJICKTPUYECKHUE, MArHUTHBIC, CBETOBbHIC
SIBJICHUSA.

2. Owusnyeckue MpUOOPHI U MPOIEIypa MPSMBIX U3MEPECHUN aHAJTIOTOBBIM U

i (ppoBBIM TPHOOPOM.
Jlabopamopuvie pabomsl u onvimol.

1. Onpenenenuve 1eHsbI AeEHUS MIKAIBI K3MEPUTEIHLHOTO MTpHOOpa.

2. V3mepeHwue pacCTOSHUH.

3. HM3mepenue 00bEMa KUIKOCTH U TBEPIOTO TEa.

4. OrmpeneneHue pa3MepoB MajbIX TeJ.

5. MHsmepenme TemmepaTypsl MpU IMOMOIIU KHAKOCTHOTO TEpMOMETpa M
JaTYMKA TeMIIepaTyphl.

6. IlpoBeneHue uccieqoBaHUS MO MPOBEPKE TUIIOTE3BI: JANBHOCTH MONETA
[IapuKa, MyneHHOTO TOPU30HTATILHO, TeM 00JIbIle, YeM OO0JIbIIE BHICOTA ITyCKa.

Pasnen 2. IlepBoHayaibHbIe CBEeACHNS 0 CTPOCHUH BelleCTBA.

CtpoeHue BemiecTBa: aTOMbl W MOJIEKYJbI, WX pa3Mepbl. OTBITHI, JAOKA3bIBAIOIIHE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JIBmxenue dvactuil BemecTBa. CBSi3b CKOPOCTH JIBIJKEHMSI YACTHUI[ C TEMIIepaTypoil.
bpoynoBckoe nBuxenue, auddysus. BzanMopelicTBue dYacTHIl BEIIECTBA: MPUTSDKEHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHME Ta30B, JKUAKOCTEHM U  TBEPIBIX
(kpucTaIUTHYECKUX) Tel. B3auMOCBS3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX U WX aTOMHO-MOJIEKYJSIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHBIX COCTOSIHUMN
BOJIBI.

Hemoncmpayuu.

1. HaOGmoneHnue OpOyHOBCKOTO JBUKEHHUS.

2. HaGmonenue nuddysum.

3. HaOGmronenue SIBJICHUM, OOBSACHSIOIINXCS NPUTSHKEHUEM WA
OTTAJIKUBAHHWEM YaCTHI] BELIECTBA.

Jlabopamopuvie pabomol u onsimol.

1. Omnenka pguamMeTpa aToMa METOAOM pPAIOB (C  HCIOJNB30BAHHEM
dboTorpaduii).

2. OnbITHI O HAOIIOIEHUIO TETUIOBOTO PACIIIUPEHHSI Ta30B.

3. OmnpIThl 1O OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUSI.

Paznen 3. /IBu:keHne U B3auMo/ieiicTBHue TeJl.

Mexannyeckoe nBHxkeHUE. PaBHOMEpHOE M HepaBHOMEpHOe nBHxkeHHE. CKOpOCTb.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBMKEHUU. Pacu€T myTu u BpeMeHU ABUKEHUS.



SBnenue uHepuuu. 3aKOH WMHepUUHU. B3amMmopeicTBue Ten Kak NMPUYMHA H3MEHEHHS
CKOPOCTH IBMXKEHHUsS Tel. Macca kak Mmepa uHepTHOCTH Tena. lIlnotHocTe BemectBa. CBA3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYII B €IMHUIE 00BEMA BEIIECTBA.

Cuna xak XapakTepuCTHKa B3aumonencTBus Teil. Cuila ynpyrocth M 3akoH I'yka.
W3mepeHue cuiibl ¢ MOMOLIBIO JHUHAMOMETpa. SIBleHUE TAroTeHus U cuia Tsbkectu. Cuna
TSDKECTH Ha Jpyrux IuiaHerax. Bec rtema. HeBecomocTs. CiiojkeHue CHII, HalIpaBJICHHBIX I10
onHOH npsimoil. PaBHozelcTByromas cuil. Cuna TpeHus. TpeHue CKONbKEHUS U TPEHUE MOKOS.
TpeHune B npupozie U TEXHUKE.

Jemoncmpayuu.

1. HabmroneHue MeXaHHMUECKOTO JBMKEHUS Tela.

2. M3mepeHue cKOpOCTH MPSIMOJIHMHEHHOTO ABHKCHUS.

3. HaOmroneHue sBICHUS UHEPIIUH.

4. HaOmroneHne U3MEHEHUs! CKOPOCTH IIPH B3aUMOJIEHCTBUU TEJl.
5. CpaBHeHHMe Macc 10 B3aMMO/ICHCTBHIO TE.

6. CroxxeHue cui, HAPABJICHHBIX MO OJHOM MPSIMOA.

Jlabopamopuuvie pabomot u onvimel.

1. Onpenenenne CKOPOCTH PaBHOMEPHOIO ABMXKEHHUS (LIapUKA B JKUJKOCTH,
MO/JIEJIN 3JIEKTPUYECKOT0 aBTOMOOWIIS U TaK Jajiee).

2. Ormpenenenue cpemHe CKOPOCTH CKOJBKEHHUS OpycKa WM IIapuka Mo
HAKJIOHHOM INIOCKOCTH.

3. Ompenenenue mIOTHOCTH TBEPIOTO TeIA.

4. OmnbIThl, JAEMOHCTPUPYIOLIME 3aBUCUMOCTb pacTsKeHHs (nedopmariun)
HPYXUHBI OT MPUIIOKEHHOM CHJIBI.

5. OmbITbl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI TPEHUS CKOJBKEHHS OT
Beca TeJla M XapakTepa CONMPUKACAIOIIUXCS TOBEPXHOCTEH.

Pa3neu 4. /laBnenne TBEPABIX TeJl, :)KUAKOCTEH U I'a30B.

HaBnenne. CnocoObl yMEHBIIEHHUS M YBEIWYEHUs JaBieHus. JlaBneHue rasa.
3aBUCUMOCTH JaBIEHMs raza oT 00béMa, TeMmepatypsl. [lepenaua qaBneHust TBEPABIMU TEIaMH,
KUAKOCTAMU U razamu. 3akoH [lackand. [IHeBMaTnyeckue MamMHbBI. 3aBUCHMOCTH JaBIICHUS
KHUJIKOCTH  OT rinyOuHbl. ['mapocratmueckuit  mapajgokc.  CooOmarommuecst — COCyJbl.
['unpaBnuyeckne MeXaHU3MBbI.

Atmocdepa 3eman u atMocdepHoe aaBineHue. [IpyuuHBI CylIeCTBOBaHMS BO3IYLIHON
o6omoukn 3emnu. Onbir Toppuyennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
aTMOC(EpHOTO JaBJCHUS OT BBICOTHI Haja YypoBHeM Mops. Ilpubopbl ans u3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JlelicTBue KUAKOCTM M Tra3a Ha IMOTPYyKEHHOE B HUX Teno. BelTankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue Ten. Bo3gyxomiaBanue.

Jemoncmpayuu.

1. 3aBHCHMOCTbH aBi€HHS raza OT TEMIIEPaTypBhI.

2. llepenaua gaBieHHs )KUAKOCTHIO U Ta30M.

3. Coobmaromuecs: CoCypl.

4. TumppaBiauueckuii mpecc.

5. IIposBnenue nercTBus aTMochepHOTO JaBICHHUS.

6. 3aBUCHMOCTb BBITAJIKUBAIOIIEH CHIIBI OT 00BbEMA NOTPY>KEHHON YacTH Tea
Y TUIOTHOCTH JKAJIKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOLIEH CHJIbI BECY BBITECHEHHOM KUIKOCTH.

8. VYcrnoBue miaBaHus TeN: IUIaBaHWE WM NOTPYKEHHE Tel B 3aBUCHUMOCTHU
OT COOTHOILIEHUS IUIOTHOCTEN TeJa U JKUIKOCTH.

Jlabopamopuusie pabomot u onvimel.



1. HccnenoBaHue 3aBUCUMOCTH Beca Tella B BOJE OT 00bhEMA MOTPYKEHHOH B
JKUJKOCTh YacTH TeJa.

2. OmpenencHue BHITAIKUBAIONICH CHIIBI, JICHCTBYIOIICH Ha  Teo,
MOTPY>KEHHOE B JKUJKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOLICH CUIIBI, ICHCTBYIOIIEH Ha TENO
B KUJKOCTH, OT MACChI TeJA.

4. OneITbl, JAEMOHCTPUPYIOIIME 3aBUCHMOCTh BBITAIKUBAIOIICH  CHJIBI,
NEHCTBYIOIIEH Ha TEJIO B KUAKOCTU, OT 00bEMA MOTrPYKEHHOM B KHUIKOCTh YacTH Teja
Y OT IJIOTHOCTH KUIKOCTH.

5. KouctpynpoBanue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKH U
onpeaeneHue €€ rpy30n0aAbEMHOCTH.

Pa3znesa 5. PaGoTa u MOIIHOCTH. DHEpPrus.

Mexanunueckast pabora. MoLIHOCTb.

[IpocTeie MeXaHU3MBI: pblUar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio paBHOBecus
ppruara. [IpumeHeHue mpaBuiia paBHOBECHs pbluara K OJIOKY. «30JI0TO€ MPABHIIO» MEXAHUKH.
KIIJI nmpocTbix MmexaHu3MoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckass 3Heprus. KuHeTtmueckas W mnoreHHuanbHas sHeprus. I[IpeBpanieHue
OJIHOT'O BU/Ia MEXaHUYECKOW SHEPTUHU B Ipyroil. 3aKOH COXPAaHEHUs SHEPIUU B MEXaHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomol u onvimol.

1. Onpenenenve pabOTHI CUIIBI TPEHUS MPU PABHOMEPHOM ABM)KEHUHU TeJa IO
TOPU30HTAIBHOM MOBEPXHOCTH.

2. HccnenoBanue yclIOBUI paBHOBECHS pblyara.

3. Mswmepenwne KII1/] HaKJIOHHOW TUIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHEHHS] MEXaHUYECKON YHEPTHH.

8 KUIACC

Pa3nes 6. TenJioBble siBJIeHUS.

OCHOBHBIE TOJOXEHUS MOJEKYJISIPHO--KHHETUYECKON TEOPUHM CTPOEHUS BEIIECTBA.
Macca u pa3mepsl aTOMOB M MoJieKyl. OTbIThI, MOATBEP)KIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPHH.

Mopnenu TBEpAOTro, KUAKOTO U ra3000pa3HOro COCTOSHUM BemiecTBa. Kpucraminueckue
u amopdubie Tena. OObSICHEHHE CBOMCTB Ta3oB, >KUAKOCTEH M TBEPABIX TEl HAa OCHOBE
MOJIO)KEHUH MOJIEKYJISIPHO--KUHETHYecKoi Teopuu. CMadyuBaHMEe M KallWUIIPHBIE SBIICHUS.
TemoBoe paclIupeHHe U CKATHE.

Temnepatypa. CBsi3b TeMmIiiepaTypbl CO CKOPOCTBIO TEIJIOBOIO JIBUYKEHUS YaCTHII.
Buytpennsis sHeprusi. CrocoObl HU3MEHEHMs BHYTPEHHEW OSHEprum: Terionepenadya u
coBeplieHre padboThl. Buasl Teronepenaun: TemiIONpOBOAHOCT, KOHBEKIUS, H3ITyYECHHUE.

KonuyectBo TemioTsl. YjaenbHas TEMIOEMKOCTb BeIIECTBA. 1e€MIOOOMEH M TEIUIOBOE
paBHOBecHe. YpaBHEHHE TeIuIoBoro OanaHca. [lnaBrneHue um oTBepleBaHUE KPUCTATTUMYECKUX
BEIIECTB. YenbHas TeruloTa IulaBieHus. [lapooOpazoBanue u KoHJeHcauus. lcmapenue.
Kunenune. VYnenbHas Ttemnora mnapooOpa3oBaHHs. 3aBUCHUMOCTh TEMIIEpaTyphl KUIIEHUS OT
aTMOC(EPHOTO JaBJICHUS.

BrnaxnocTs Bo3ayxa.

OHeprus TomIMBa. Y iejbHasi TEMJI0Ta CTOPAHHUSL.

[Tpunnuner pabotel TermoBbix aurarenei KIIJ[ temmoBoro apurarens. TemioBbie
JIBUTATEIIN U 3alUTa OKPYKAIOLIEH CPEIbl.

3aKOH COXpaHEHHUs U NPEBPAILEHUS SHEPTUH B TEIUIOBBIX ITPOLECCAX.

Hemoncmpayuu.



Habmtonenne OpOyHOBCKOTO JABHKEHHUSL.
Hab6monenue quddysun.
Habnronenue siBieHui cMaunBaHUs U KaITWJUISIPHBIX SIBICHUH.
HabntoneHue TerioBoro pacumpeHust Tel.
V3meHeHne naBiieHUs Ta3a MpH U3MEHEHUH O0bEMa M HarpeBaHUM WIIH
OXJIAKICHUH.
6. IlpaBmiia u3MepeHus TeMIepaTyphbl.
7. Bunel Temonepenayu.
8. OxnaxkaeHue npu COBEpIICHUU paObOTHI.
9. HarpeBanue npu coBepiieHUN pabOThl BHEIITHUMHU CUIIAMH.
10. CpaBHeHHE TETIIOEMKOCTEH PA3TMYHBIX BEILIECTB.
11. HaOironeHue KUIEHUS.
12. HabmroneHne moCTOSTHCTBA TeMIIepaTyphl IPH IJIaBICHHH.
13. Mozaeny TEeIoBhIX IBUTATENEH.
Jlabopamopuvie pabomol u onvimol.
1. OmpIThl 10 OOHAPYKEHUIO AEHCTBHS CUII MOJIEKYJISIPHOTO MIPUTSKEHHUS.
2. OmbITHI IO BRIPALNIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WIIM caxapa.
3. OmbIThl 0 HAOJIIOAECHUIO TEIUIOBOIO PACIIMPEHUs ra3oB, KUIKOCTEH U
TBEPABIX TEIN.
4. OmnpeaeneHue 1aBIeHUs BO3AyXa B OaNIOHE MINPHLIA.
5. OmnpIThl, AEMOHCTPUPYIOIIKME 3aBUCUMOCTb JABJIEHUS BO3/AyXa OT €ro
00bEMa M HarpeBaHMsI WM OXJIAXKACHUS.
6. IIpoBepka ruIOTE3bl TMHEWHON 3aBUCMOCTH JIUTMHBI CTOJIONKA SKHJIKOCTH
B TEPMOMETPUYECKOH TpyOKe OT TeMIepaTyphl.
7. HaOmroneHue uW3MEHEHHs BHYTPEHHEW OJHEpruM Tella B pe3yJbTaTe
TEeIuIonepeiauy U paboThl BHEITHUX CHJI.
8. MHccnenoBaHue SBIEHUS TEIUIOOOMEHA MPH CMENIMBAHUHM XOJOJAHOM W
ropsiuei BOJBI.
9. Ormpenenenne KOIWYECTBA  TEIUIOTHI, TMOJYYEHHOTO  BOJOW  TIpH
TEII00OMEHE C HarpeThIM METAITTMUECKUM LIUIHUHIPOM.
10. Ompenenenue ynenbHOM TEIUIOEMKOCTH BEIIECTBA.
11. HccnenoBanue npouecca uCHapeHus.
12. Ompenenenue OTHOCUTEIBHOHN BIIAYKHOCTH BO3/IyXa.
13. Ompenenenue yienbHOM TEIUIOTHI IJIABJIEHUS JIbJA.

Paznen 7. diiekTpuyeckne 1 MarHuTHbIE SIBJICHUS.

Onextpuszanus Ten. /[Ba pona ayIeKTpUYecKUX 3apsAaoB. B3aummoneicTBue 3apsyKeHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTH CHIIBI B3aWMOJEWUCTBUS 3apSIKEHHBIX T€I OT BEJIUYUHBI
3apsI0B U PaCCTOSTHUS MEXy TEIAMH).

Onextpuueckoe nosie. Hanpssk€HHOCT anekTpudeckoro nois. [lpuHnun cynepno3unuu
IEKTPUYECKUX ITOJIEN (Ha KAUECTBEHHOM YPOBHE).

Hocutenun snexTpudeckux 3apsioB. DJIEMEHTapHbIA 3JIeKTpudeckuil 3apsa. CtpoeHue
aTtoMa. [IpoBOTHUKM U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS IEKTPUUYECKOTO 3aps/a.

DJIEKTPUYECKUN TOK. YCIOBUSI CYIIECTBOBAHUA JJIEKTPUUYECKOTO ToKa. McTouHMKH
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3IIEKTPUYECKOrO TOKa (TEIJIOBOE, XUMHYECKOE, MarHUTHOE).
DIEKTPUYECKUN TOK B )KUJKOCTSIX U ra3ax.

Onextpuueckas unenb. Cuna TOKa. OieKTpuueckoe HamnpsbkeHue. ConpoTHBIIEHUE
MPOBOJHUKA. YJE€IbHOE CONPOTUBICHUE BemlecTBa. 3akoH Owma I ydyacTKa IUEMH.
[TocnenoBarenbHOE U MapajIENbHOE COEJUHEHNE TPOBOJHUKOB.

Pabora u momHOCTh 3MeKTpuueckoro Toka. 3akoH JDkoyms—JleHma. DiekTpudeckue
LENH U TIOTPEOUTENH IEKTPUUYECKON SHepruu B ObITy. KopoTKoe 3amMbIkaHue.

agkrownE



[TocrossHHBIE MarHuTHl. B3auMOIelCTBHE IMOCTOSHHBIX MAarHUTOB. MarHuTHoe IIOJeE.
MaruutHoe noJie 3eMJId U €ro 3HaYeHue IS )ku3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHoOE mosie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIEKTpOMarHuToB B TEXHUKE. [[eliCTBME MAarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHMrareilb IOCTOSHHOIO TokKa. Mcmonb3oBaHue
AJIEKTPOJIBUTaTEsICH B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apages. SBiaeHue daeKTpoMarHUTHOM uwHAykuuu. IlpaBuiio Jlenua.
Onekrporerepatop. CrocoObl TONyYEHUS DIIEKTPUYECKOW SHEPruu. DIJIEKTPOCTAHIIMK Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTHH.

Jemoncmpayuu.

DIeKTpu3anus Tell.
JIBa pojia JIEKTPUUECKUX 3aps0B U B3aUMOJICHCTBUE 3apSKEHHBIX TEll.
Y CTpolCTBO U IEUCTBUE SIIEKTPOCKOIIA.
DneKTpocTaTuuecKas HHIAYKIHS.
3aKOH COXpaHEHUs MIEKTPUUECKUX 3apsi/IOB.
[IpoBOAHMKY U AUAIIEKTPUKH.
MopenupoBaHue CUIOBBIX JTMHUI 3JIEKTPUYECKOTO MOJIS.
HcTOYHMKH MOCTOSHHOTO TOKA.
JIeCTBUS SIEKTPUUECKOTO TOKA.
0. DJeKTpUYECKUH TOK B KHUIKOCTH.
1. Ta3oBblii pa3ps.
12. H3mMepeHme CHIIBI TOKA aMIIEPMETPOM.
13. H3mepeHue 31EKTPUUYECKOTO HAMIPSKEHHS BOTBTMETPOM.
14. Peocrat u Mara3uH CONPOTUBIICHUMN.
15. BzaumopeiicTBHE MOCTOSHHBIX MarHUTOB.
16. MopaenupoBaHre HEBO3MOXHOCTH Pa3JICIICHHS ITOJIFOCOB MarHUTA.
17. MopaenupoBaHre MarHUTHBIX MOJIEH TOCTOSTHHBIX MarHUTOB.
18. OmnsiT DpcTena.
19. MarnuTHOE 1oJie TOKa. DIEeKTPOMAarHur.
20. JleiicTBHE MarHUTHOTO TIOJISI HA MIPOBOIHUK C TOKOM.
21. DnexTpoaBUTaTeNh MOCTOSIHHOTO TOKA.
22. HccnenoBaHue SIBICHUS YJICKTPOMArHUTHOW WHITYKITHH.
23. Omnbitel Dapages.
24. 3aBUCHMOCTh HAaNpaBIICHUS WHIYKIIMOHHOTO TOKa OT YCIOBHHA €ro
BO3HUKHOBEHUS.
25. DrnexTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopuwvie pabomot u onvimel.
1. OmpiTel 1O HAOMIOACHUIO DJIKTPHU3AIMA Tel WHAYKIMEH U TpHU
CONPUKOCHOBEHUH.
2. MHccrnemoBanuwe MACWCTBHS DIIGKTPUYECKOTO TIONS HA IPOBOJHUKH U
JUBJIEKTPUKH.
3. CoOopka u TpoBepKa pabOTHI JIEKTPUICCKOH TSI MTOCTOSHHOTO TOKA.
4. U3mepeHue U peryiupoBaHUE CUITBI TOKA.
5. V3mepenue u peryJMpoBaHUE HAMPSHKECHUS.
6. MHccrnemoBaHue 3aBHCHMOCTH CHIIBI TOKAa, UIYIIErO 4Yepe3 pe3ncTop, OT
CONPOTHUBIICHUS PE3UCTOPA U HANPSIKEHUS HA PE3UCTOPE.

RRoOoo~NoOR~wNE

7. OnpITsl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD AIIEKTPUYECKOTO
COIIPOTHBJIEHUS NPOBOJHMKA OT €ro AJIMHBI, IJIOLIAJU IONEPEYHOro CEYEHUs |
MaTepuaia.

8. [IlpoBepka mnpaBuiia CIOXKEHUS HANPSDKEHUN TMpU  TMOCIEI0BATEIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB.



9. IIpoBepka mpaBwia Ais CUJBI TOKAa MPU MapajUICILHOM COCIUHEHUHU
PE3UCTOPOB.

10. Omnpenenenre pabOTHI MEKTPUIESCKOTO TOKA, UIYIIETO YepPe3 Pe3UCTOP.

11. Omnpenenenve MOIIHOCTU JJIEKTPUYECKOTO TOKA, BBIACIIEMON Ha
pe3ucrope.

12. HccnenoBaHue 3aBUCUMOCTU CHUJIBI TOKA, WIYHIETO 4epe3 JIaMIOUKY, OT
HaIIpsDKEHUS Ha HEell.

13. Omnpenenenne KII/] narpeBarensi.

14. WccnenoBaHne MarHUTHOTO B3aUMOICHCTBUS IMOCTOSIHHBIX MarHUTOB.

15. M3ydeHue MarHUTHOTO MOJIS TOCTOSIHHBIX MarHUTOB MPU UX 00BEAUHEHUN
U pa3/ieJIeHUM.

16. HccnenoBanue AeiicTBUS 3JIEKTPHUUECKOrO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTh CHJIBI  B3aUMOJICUCTBUS
KaTYIIKH C TOKOM U MarHUTa OT CHJIBl TOKA U HAIIPaBJIEHUS TOKA B KaTYIIKE.

18. W3ydeHue aeiicTBHS MarHUTHOTO TOJIS HA MPOBOIHUK C TOKOM.

19. KonctpyupoBaHue u u3ydeHue paboThl JJIEKTPOIBUTATEIS.

20. WMsmepenwne KI1/] anekTpoaBuraTeibHOM yCTaHOBKH.

21. OmpITHl O UCCIEIOBAaHUIO SIBICHUSA DJIEKTPOMArHUTHONM WHIYKIIHH:
WCCJICIOBAaHNE N3MCHCHHUI 3HAYCHUS M HANIPABJICHUS WHIYKIIHOHHOTO TOKA.

9 KJIACC

Pa3zpen 8. Mexannueckue siBJICHUS.

Mexannueckoe ABmxeHue. MatepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXAHUYECKOTO JIBWKEHUs. PaBHOMepHOe mpsMoiuHEiiHOe aABMkeHue. HepaBHomepHOE
npsiMoiMHeHoe aBmkeHue. CpenHssi U MIHOBEHHAs CKOPOCTh Tejla IMPH HEPaBHOMEPHOM
JBUKCHHH.

VYckopenue. PaBHOyCKOpeHHOEe mpsMoiMHENHHoe JBukeHue. CBOOOIHOE TMajeHHE.
Onbitel ["anuines.

PaBHOMepHOE ABMKEHME 1O OKpYyKHOCTH. [lepnon u yacrota oOpaieHus. Jlunelinas u
yIJI0Bast CKOpOCTHU. LIeHTpOCTpEMUTENIBHOE YCKOPEHHUE.

IIepBr1it 3akoH HeroToHa. Bropoii 3akon Herorona. Tpernii 3akoH Herorona. ITpuHimn
CYNIEPIO3ULINH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CHiia TPEHUS CKOJBXKEHUS, CHJIa TPEHUS
MIOKOSI, IPYTHUE BUJBI TPEHHUS.

Cuna TsDKECTM M 3aKOH BCEMUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOJHOTO MaJleHusl.
JBuxenune 1aHer Bokpyr Comnnna. IlepBas kocmmueckas ckopocTe. HeBecomocts n
Neperpy3Ku.

PaBHOBecue MartepuanbHOM TOuku. AOcomoTHO TBEpAOe Teno. PaBHOBecue TBEPAOTO
TeJla ¢ 3aKPEIUIEHHON OChIO BpalleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynec Tena. M3meHenue nMiynsca. MMmynbe cuibl. 3aKOH COXPAaHEHUS] MMITYJIbCA.
PeakTuBHOE NBHKEHUE.

Mexanunueckasi pabota U MoOITHOCTb. PaboTa cuil TsKecTd, ynpyroctd, TpeHus. CBs3b
sHepruu u pabotel. [loTeHuManpHas SHeprus Tena, MOJHSATOTO HaJ MOBEPXHOCTBHIO 3EMIIU.
[ToreHunanbHas SHEPrUs cxaTtoi npyxuHel. Kunernueckas sueprus. TeopeMa 0 KHUHETUUECKON
SHEpPruu. 3aKOH COXPAHECHHSI MEXaHUYECKON SHEPIUH.

Jemoncmpayuu.
1. HalGmronenrne MeXaHWYECKOTO JIBIDKCHHS TeJla OTHOCHTEIIBHO Pa3HBIX TeEll
OTCYETA.

2. CpaBHeHHE TyTe W TPACKTOPUMA IBWIKEHHUS OJHOTO W TOTO K€ Teia
OTHOCHUTCIIBHO PAa3HbIX TCJI OTCUéTa.



3. H3mepeHmne cKOpOCTH U YCKOPEHHSI IPSMOIMHEHHOTO TBUKCHHUS.

4. MHccnenoBaHue MpU3HAKOB PAaBHOYCKOPEHHOT'O IBHKEHUS.

5. HaGmoneHue ABMKEHUS Tea O OKPY>KHOCTH.

6. HaOmronenue MexaHMYECKUX SIBJICHHM, MPOUCXOISAIINX B CHCTEME OTCUéTa
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBI)KEHUU OTHOCHTEIHHO KaOWHeTa
bu3HKH.

7. 3aBUCHMOCTb YCKOPEHHMsI T€Ja OT MAacChl Teja U JCHCTBYIOLIEH Ha HEro
CUJIBI.

8. HalGmonenue paBeHCTBA CHUJI IPH B3aMMOICHCTBUH TEJL.

9. H3meHeHue Beca Teja MpU YCKOPEHHOM JABU)KECHUU.

10. Ilepenmaua mmIrysbca Mpu B3aUMOICHCTBUU TEI.

11. TIpeobGpazoBaHus YHEPTUU IPH B3AUMOJICHCTBUH TEJI.

12. CoxpaHeHHe UMITyIIbCa IPU HEYIIPYTOM B3aUMOJICHCTBUH.

13. CoxpaHeHHe UMITylIbCca TPU a0OCOTIOTHO YIPYTOM B3aUMOACHCTBUH.

14. HaOnroneHue peakTUBHOTO JIBUKEHUS.

15. CoxpaHeHre MeXaHHMYECKON YHEPTUU MTPH CBOOOTHOM MAJCHHH.

16. CoxpaHeHHEe MEXaHUYECKOW SHEPTUU IPH JBIKCHUU TeJa MOJ ICHCTBUEM
PYKHUHBL.

Jlabopamopuvie pabomsl u onvimol.

1. KoncTpyupoBaHue TpakTa Il pa3roHa U JajbHEHIIero paBHOMEPHOIO
JIBIDKECHUS IIAPUKA UITH TEJICKKH.

2. OmpeneneHue cpeaHed CKOPOCTU CKOJBbKEHUS Opycka WM JBHKCHUS
HIapHUKa 110 HAKJIOHHOM IVIOCKOCTH.

3. OmpeneneHue YCKOpEHHsS Tella MPH PABHOYCKOPEHHOM JBIKEHUHU IIO
HAKJIOHHOM INIOCKOCTH.

4. MHccnemoBaHue 3aBUCUMOCTH IMYTH OT BPEMEHH MPHU PaBHOYCKOPEHHOM
JBIDKEHUH 0€3 HauaJbHOM CKOPOCTH.

5. [IlpoBepka THUIOTE3bl: €CAM TMPU PABHOYCKOPEHHOM JBIKCHHH 0e€3
HaYaJIbHOW CKOPOCTH MyTH OTHOCSITCS KaK Psii HEUETHBIX YHUCET, TO COOTBETCTBYIOIINE
MPOMEKYTKH BPEMEHH OJJMHAKOBBI.

6. HccrnemoBaHne 3aBUCHMOCTH CHJIBI TPEHHS CKOJNIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JTABJICHUS.

7. Omnpenenenue kodhGUIIMECHTa TPEHUS CKOJIbXKEHUS.

8. Ompenenenue KECTKOCTU MPYKUHBI.

9. Ompenenenne paboOTHI CHITBI TPEHUS PH PAaBHOMEPHOM JBIKEHUH TEa TIO
TOPU30HTAIILHON TOBEPXHOCTH.

10. Omnpenenenne pabOTBI CHIBI YIPYrOCTH TMPH TOABEME Tpy3a ¢
HCIIOJIb30BaHNEM HETOBMUKHOTO U TIOJIBUKHOTO OJIOKOB.

11. N3yueHue 3aKOHA COXpaHEHUS SHEPTUH.

Pa3znen 9. Mexanuyeckne KoJjie0aHUs U BOJHBI.

KonebarenbHoe asmxenne. OCHOBHbIE XapaKTEPUCTUKH KOJI€OaHMI: MEpHOJI, 4acToTa,
aMIuTyna. MaremaTMuecKui W NpPYKUHHBIM MasTHUKHU. lIpeBpailieHne »5sHepruu mnpu
K01€0aTeIbHOM IBUKEHUH.

3aryxaromue Konebanus. BeinyxxaeHHble konebanus. Pesonanc. MexaHnueckue BOJHBI.
CaoiicTBa MexaHn4ecKuX BOJH. [IpononpHbIe U onepeyHbie BOJIHBL. JIJIMHA BOIHBI U CKOPOCTh
e€ pacrpocTpaHeHus. MexaHn4yecKue BOJHBI B TBEPIOM TeJIE, CEUCMUYECKUE BOIHBI.

3ByK. 'pomMKOCTh 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. MHdpa3Byk U yiabTpas3ByK.

Jemoncmpayuu.

1. HaOmroneHnne kosjeOaHMM TeN 0N HEHUCTBUEM CHJIBI TSKECTH M CHUJIBI

YIOPYTOCTH.
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Habmtonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
HabmtoneHne BbIHYXAEHHBIX KOJIeOaHUI U pe30HaHca.
PacripocTpanenre npoJoabHbIX U TONEPEYHBIX BOIH (HA MOJENHN).
HabntoneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTBHI.
AKyCTHYECKHI pe30HaHC.
Jlabopamopuusie pabomot u onvimel.
1. Ompenenenue dYacToThl W TNepHOAa KOJIEOAaHWH MaTeMaTH4ecKOro
MasiTHUKA.
2. Ompenenenue 4acTOTHI M IIEpUO/Ia KOJIeOaHUH NPYKMHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCUMOCTH NE€pHOAA KOJI€OAHUH TMOJBEIIEHHOIO K HUTH
rpy3a OT JUIMHbI HUTH.
4. HccnenoBaHue 3aBUCUMOCTH Ilepuoja KoneOaHUi NPYKUHHOTO MasiTHUKA
OT Macchl rpy3a.
5. IlpoBepka He3aBHCHMOCTU Iepuoja KojeOaHHH Ipy3a, HOJBEIIEHHOIO K
HUTH, OT MaCChl Ipy3a.
6. OmnbITbl, JEMOHCTPUPYIOUIME  3aBUCHUMOCTb  IepUoja  KoseOaHui
IPYKUHHOI'O MasiTHUKA OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.
7. VI3mepeHHE yCKOPEHUs! CBOOOJHOIO MaCHHMS.
Pa3nes 10. D1eKTpOMarHuTHOe 1M0JIe M 3JIEKTPOMATHUTHBIE BOJIHBI.
ONEKTPOMarHuTHOE II0JIE. JJIEKTPOMAarHUTHbIE BOJHBL. CBOMCTBA 3JEKTPOMArHUTHBIX
BouH. [lIkana 31eKTpoMarHuTHbIX BOJH. Vcrionb30BaHUEe 3J€KTPOMAarHUTHBIX BOJIH JJIE COTOBOM
CBSI3H.
DnexTpoMarHuTHas npupoa cera. CKkopocTh cBeTa. BoiHOBbIE cBOMCTBA CBETAa.
Jemoncmpayuu.
1. CsoiicTBa 31€KTPOMAarHUTHBIX BOJIH.
2. BonHOBBIE CBOICTBA CBETA.
Jlabopamopuvie pabomsl u onvimol.
1. W3ydeHue CBOICTB 3JIEKTPOMArHUTHBIX BOJH C TMOMOIIbI0 MOOMIBHOTO
tenedoHa.
Pa3nea 11. CBeToBbIe siBJICHUS.
JlyueBas mopens cBera. Mctounuku cBera. IIpsMoiMHEiTHOE paclpoCTpaHEHHE CBETa.
3armenus Connua u JIynel. Otpakenue cera. [lnockoe 3epkano. 3akoH OTpakeHHUs CBETA.
[Ipenomiienue cBeta. 3akoH npenomiieHus ceera. [loHoe BHYTpeHHEE OTpaKEHUE CBETA.
Hcnonp30BaHnE OJTHOTO BHYTPEHHETO OTPAKEHUS B ONITHYECKHUX CBETOBOAAX.
Jlunza. Xon nydeit B snmH3ze. Onruueckas cuctema Qoroamnmnapara, MUKPOCKONA H
Teneckona. ['na3 kak onTudeckas cucrtemMa. bin3opykocTs U 1aabHO30PKOCTb.
Paznoxxenne Oemoro cera B crekTp. OmnbiThl HploToHa. CriokeHHE CHEKTpalbHBIX
uBeToB. /lucnepcus ceera.
Hemoncmpayuu.
[IpsimonuHEITHOE pacIpoCTpaHEHHUE CBETA.
OTtpaxeHue cBeTa.
[Tonmyyenue n300pa>keHHi B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenominenue cpera.
OnTH4eckuii CBETOBOI.
Xom ydeit B coOmparomiei JTnH3e.
Xoz Jlydel B pacCeUBaroLIeH JIMH3E.
[Tonyuenune n300paskeHMIA ¢ TOMOIIBIO JTMH3.
. Ilpunun geiictBus goTtoamnmnapaTa, MUKPOCKOIA U TEJIECKOIIA.
10. Mogens rinaza.
11. PaznosxeHue 6e10ro cBeTa B CIEKTP.

oA WM

CoNoORrWNE
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12. TlomyueHue 6enoro cBeTa MpH CIOKEHUHU CBETA PA3HBIX IIBETOB.

Jlabopamopnusie pabomot u onvimel.

1. HccnenoBaHue 3aBUCHMOCTH yIJIa OTPaKEHUs CBETOBOIO Jiydya OT YIUIa
najieHusl.

2. V3y4yeHue XapaKTEpHCTUK N300pa’keHHs IIPeIMETa B IUIOCKOM 3epKaJie.

3. HccnenoBaHue 3aBUCUMOCTH yIUla IPEIOMIIEHUS] CBETOBOIO Jiyya OT yria
naJIeHUs Ha TPaHMLIE «BO3TYX—CTEKIION.

4. TlomydeHnne n300paK€HUH C TOMOIILIO COOMPAOIICH JIMH3BI.

5. Ompenenenne (HOKYCHOTO PACCTOSHUS U ONTUYECKON CHUIIBI COOMparoien
JIMH3BIL.

6. OmbITHI IO pa3I0KEHUIO OETIOTO CBETA B CIIEKTP.

7. OmnbITbl 0 BOCHPUATUIO LIBETa IPEIMETOB IpPHU MX HAOJIIOJIEHHUU uepes
L[BETOBBIE (DUIIBTPHI.

Pa3zpen 12. KpantoBlle siBJeHMS.

OmnsiTel Pezepdopna u muianerapHast Mmoaens aroma. Monens aroma bopa. Mcnyckanue u
norJomeHre ceera atoMoM. KBantsl. JInHeiuaTsie CrieKTpsbI.

PamnoaktuBHOCTE. Anbda-, Oera- m ramma-usznydeHus. CTpOCHHE aTOMHOTO spa.
Hyknonnas Mopenb atomMHoro sjapa. M3zoromsl. PaanoaktuBHblEe mpeBpaieHus. Ilepuon
MOJIypaciajaa aTOMHBIX siIIeEp.

SlnepHble peakMy. 3aKOHbI COXPAaHEHMs 3apsA0BOTO U MAaCCOBOTO YHMCE. DHEPIus CBA3U
aTOMHBIX saep. CBs3p Macchl W SHeprud. Peakumu cuHTe3a WM JeneHus saep. Mcrounukum
sHepruu CousiHIa U 3BE3 1.

AnepHas sHepreTuka. JleMcTBUS paMOAKTUBHBIX U3JIy4€HUHN Ha )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

1. Coekrtpsl u3ydyeHus U MOTJIOIIEHUS.

2. ChexTpsl pa3IM4HbIX Ta30B.

3. CrmekTp BOMOpOAA.

4. HaOmroneHnue TpekoB B kamepe Bunbcona.

5. Pabora cuéruyrka MOHU3UPYIOMIUX U3TYyUEHUH.

6. Peructpanus nuznydeHus NpUPOIHBIX MUHEPAJIOB U IPOAYKTOB.

Jlabopamopuvie pabomsl u onsimol.

1. HalmroaeHue CIUIOMIHBIX U JIMHEHUYATBIX CIEKTPOB M3IIy4eHHUS.

2. HccnemoBaHue TPEKOB: M3MEPEHHE SHEPTHH YaCTHUIBI 110 TOPMO3HOMY
nyTH (1o ¢otorpadusim).

3. HM3mepeHwue paauoakTUBHOTO (hOHA.

IToBTOpPHTE/IBLHO-000011IA0 LN MOLYTb.

[ToBTOpUTENEHO--0000IMAOIMI  MOIYJb TpPEIHAa3HAYeH Ui CHCTEMAaTHU3alud U
0000111eHUsT TPEMETHOTO COJIEPYKAHHSI U ONbITA JIEATEbHOCTH, IPHOOPETEHHOTO NPU U3YYECHUU
BCETO Kypca (DM3MKH, a TaKKe JJIsl TIOATOTOBKH K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHY I10
¢du3uke 17151 00yJaroUIMXCsl, BHIOPABIINX ITOT YUeOHBIN MpeaMeET.

[lpy wW3y4eHWH [AHHOTO MOIYJS pPEaTu3ylTCs W  CHCTEeMAaTHU3UPYIOTCS  BUIBI
NeSITeIbHOCTH, Ha OCHOBE KOTOPBIX OOECHEeYMBAeTCsl JOCTH)KEHHE MPEIMETHBIX U
METaINpPEeIMETHBIX TUIAHUPYEMBIX Pe3yJbTaToOB 0OydeHUs, (OPMHUPYETCS €CTECTBEHHOHAyYHas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIEIOBaHMS SBICHUA NPUPOIBI M TEXHUKH,
OBJIQICHUE YMEHMUSAMU OOBSICHATh (PU3MUECKUE SIBICHHS, HPUMEHAS IOIy4YEHHbIC 3HAHMI,
pelathb 3aJa4u, B TOM YHCJIe KaYeCTBEHHBIE U SKCIIEPUMEHTAIbHBIC.

[TpuHIMNMATBHO JEATEIBHOCTHBIM XapakTep IOAHHOTO paslieNa peanu3yercs 3a CuéT
TOT0, YTO 0OYUAIOIIHNECs BBITOIHSIOT 3a1aHMs, B KOTOPBIX UM IpeIaracTcs:

Ha OCHOBE IIOJIyYCHHBIX 3HAaHMHM paclo3HABaTh M HAY4YHO OOBACHATH (U3NYECKHE
ABJICHHS B OKPYXKAIOLLEH IIPUPOJIE U TIOBCEAHEBHOM KU3HU;
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HCIOJIb30BATh HAYYHBIC MCTOAbI UCCICIOBAHUS (I)I/I3I/I‘I€CKI/IX ﬂBHGHHfI, B TOM 4HUCJIC OJIA
IMPOBEPKU T'UIIOTE3 U MMOJTYUCHUA TCOPETUICCKUX BBIBOAOB;
OOBICHATH HAay4YHBIC OCHOBBI HanOojee Ba)KHBIX I[OCTI/I)KGHI/Iﬁ COBPCMCHHBIX
TCXHOHOFHﬁ, HaAIpuMeEp, NPaKTHYCCKOI'0 MCIIOJb30BaHUA Pa3JIMYHbIX UCTOYHUKOB DHCPIUH Ha
OCHOBC 3aKOHA NPCBpaAICHUA U COXPAHCHUA BCCX U3BCCTHBIX BUIO0OB SHCPIUH.
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IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

N3ydyenne ¢u3uku Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHs HaIlpaBJI€HO Ha
JOCTHIKEHHUE TNIYHOCTHBIX, METAIIPEIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIhTATOB.

B pesynbrare usydenuss (U3MKM HAa YPOBHE OCHOBHOTO oOOHIEro oOpa3oBaHHs Y
oOyuJatomerocst 0yayT c(hOpMUPOBAHBI CIICAYIONINE JIMYHOCTHBIC PE3YJIbTAThI B YACTH:

e 1) MaTpuoTU4eCKOro BOCIIUTAHUSA:

e [] mposiBJI€HHE MHTEpPEeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHUIO POCCHHCKOMN
¢busnveckoil HayKw;

e [J] IEGHHOCTHOE OTHOIIEHHUE K JOCTUKEHUSIM POCCUUCKHUX YUEHBIX--(DU3UKOB;

¢ 2) rpaIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e [] roTOBHOCTH K aKTUBHOMY YYaCTHIO B OOCYKJIE€HUHU OOIIECTBEHHO 3HAUYUMBIX U
ATUYECKHUX MPOOJIeM, CBI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTIKEHUN (U3HKH;

e [] OCO3HaHHME BAXHOCTU MOPAIBHO--3TUYECKHX MPHUHIMIIOB B JEATEIHLHOCTH
Y4EHOT0;

e 3)3CTeTU4eCKOro BOCIIUTAHUS:

e [] BOCHIpHUATHE ICTETHUYECKUX Ka4vecTB (PU3MUECKON HAyKH: €€ TapMOHHYHOTO
MMOCTPOEHUS, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

® 4) HEHHOCTH HAYYHOI'O NNO3HAHMSA:

e [] oco3HaHue IEHHOCTH (U3NYECKOW HayKH KaK MOIIHOTO HWHCTPYMEHTa
MO3HAHUS MUPa, OCHOBBI Pa3BUTHUS TEXHOJIOTUA, BAXKHEHIIIEH COCTABIISIIOIICH KYIbTYPBI;

e [] pa3BuTHE HaAy4yHOW JIOOO3HATENBHOCTH, HHTEpeca K MCCIeA0BaTEIbCKOM
NEeSTeTbHOCTH;

e 5) (popMUPOBaAHUSA KYJIbTYPbI 310POBbSI H SMOIMOHAJIBHOI0 0JIArONOJIYyYHsI:

e [] oco3HaHHMe TIIEHHOCTH Oe30macHOro o0pa3a KU3HH B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpE, BaXHOCTHU TpaBWJI O€30IMaCHOrO TMOBEACHHUS HAa TPAHCIOpPTE, Ha
J0porax, ¢ ANMEKTPUIECKUM U TEIUIOBBIM 000PYJOBAaHHEM B JOMAIITHUX YCIOBUSX;

e [] chopMupOBaHHOCTH HaBBIKa pe(IeKCHH, IPU3HAHUE CBOETO MpaBa Ha OLIHOKY
Y TAaKOT0 K€ TIpaBa y JIPyroro 4eioBeKa;

e 06) TPYA0BOI0 BOCIIMTAHMSA:

e [] aKkTHBHOE yyacTHe B pEIICHUU TPAKTUUYECKUX 3a/1ad (B paMKaX CEeMbH,
o0pa3oBaTeNpbHON OpraHu3allid, TOpoAa, Kpas) TEXHOJIOTUYECKOM U  COIMAIbHON
HaIpaBJIEHHOCTH, TPEOYIOIIMX B TOM YHCIIe U (GU3NICCKUX 3HAHUIA;

e [] MHTepecC K MPaKTUYECKOMY M3yUeHHI0 Mpodeccuii, CBI3aHHBIX C PU3NKOMH;

e 7) 3K0JI0rN4€eCKOr0 BOCIIUTAHUA:

e [] opueHTanus Ha TpPUMEHEHUWE (UIMUECKUX 3HAHWM I pElIeHHs 3aJad B
00JTaCTH OKPY’KAIOIIEH Cpe/bl, IJIAHUPOBAHUS TIOCTYNKOB M OIICHKH WX BO3MOXHBIX
MOCJIEICTBUH JIs1 OKPY>KAIOIIEH Cpebl;

e [] oco3HaHHE TIOOAIBHOTO XapaKTepa HSKOJIOTHYECKHX MpoOjIeM U MyTed ux
perieHus;

e 8) amanTauMu K H3MEHSIIOIIMMCH YCJOBHAM CONHMAJIBbHOW W TPHUPOAHOM
cpeabl:

e [] moTpeGHOCTH BO B3aUMOICHCTBUHU MIPH BBHIOJIHEHUH HCCIIEAOBAHUN U TIPOEKTOB
(bu3nuecKoil HapaBIEHHOCTH, OTKPHITOCTh OMBITY U 3HAHUSIM IPYTHX;

e [] TIOBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHUYECKYIO
NEeSITEIbHOCTD;

e [] morpeOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM yHcie (HOpMyIHpPOBATH
UJIeH, IOHSTHS, TUTIOTE3bI O (PU3UUECKUX OOBEKTaX U SIBICHUSX;
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e [] oco3HaHHe Je(HHUIUTOB COOCTBEHHBIX 3HAHWKW M KOMIICTCHTHOCTEH B 00JacTH
busuky;

e [] muaHUpOBaHUE CBOETO Pa3BUTHUS B MPHOOPETEHUH HOBBIX (PU3UUECKHUX 3HAHUM;

e [] cTpemyieHHE aHATM3UPOBATH U BBHISBJISATH B3aUMOCBSI3H MPUPOBI, OOIIECTBA U
9KOHOMHKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NICCKUX 3HAHMUIA;

e [] OmeHKa CBOMX JCHCTBHHA C YYE€TOM BJIMSHUS Ha OKDPYKAMOIIYI Cpeny,
BO3MOXXHBIX II00QIBHBIX TOCIICICTBHIA.

METAINIPEIJMETHBIE PE3YJIbTATbBI

B pesynbrare ocBoeHus mnporpamMmbl Mo (U3MKE HA YPOBHE OCHOBHOIO OOILEro
oOpazoBanusi y oOyuatomerocss OyAayT CQOPMHpPOBAHBI MeTaNpeAMeTHbIEe Pe3yJabTaThl,
BKJIIOUAIOLIME TI03HABATENbHBIE YHHBEpCajbHble YyueOHbIE JEHCTBUS, KOMMYHUKATHBHBIE
YHHUBEpCaIbHbIEC yUeOHbIE IEUCTBUS, PETYISTUBHbBIE YHUBEPCAIbHbIC yUCOHbIE 1EHCTBUS.

Ilo3HaBaTeabHBbIE YHHUBEPCAJBHBIC y‘-leﬁl—[l)le JeHCcTBUA

Ba3oBble 1oruveckue aeiicTBUA:
®  BBIBIITH M XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB
(s1BICHUI);
®  YCTaHABIMBATh CYNIECTBEHHBIA MPU3HAK KIACCU(PHUKAIIMHA, OCHOBAHUS IS
00001IeHNs 1 CPAaBHEHUS;
®  BBIABIATH 3aKOHOMEPHOCTH M MPOTUBOPEYHS B pacCMaTpuBaeMbIX (hakrax,
JTAHHBIX ¥ HAOIIFOJICHUSX, OTHOCSIIUXCS K (PU3NIECKUM SIBIICHUSIM;
®  BBIABIATH NPUYMHHO--CJIEJCTBEHHbIE CBSA3M NPU HM3YYEHHUU (PU3UUECKUX
SBJICHUA M TIPOLIECCOB, JIeNaTh BBIBOJBI C UCIOJb30BAaHUEM JAEAYKTUBHBIX U
WHIYKTHBHBIX YMO3aKIIOYCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3AX (DU3NYECKUX
BEJINYMH;
®  CaMOCTOSITENIbHO BBIOMpATh croco0 pemeHnus Yy4yeOHo (usnueckon
3a1aun (CpaBHEHUE HECKOJBKUX BapUaHTOB pEIICHUs, BEIOOp Hanbosee MoaX0 ISIIero
C Y4E€TOM CaMOCTOSATENBHO BBIIEJICHHBIX KPUTEPUEB).
Ba3oBble nccienoBaTebcKue 1eiicTBUS:
®  HCIOJIb30BaTh BOIIPOCH! KAaK UCCIIEI0BATEIbCKUI HHCTPYMEHT ITO3HAHMS,
®  TIPOBOJUTH IO CAMOCTOSTEIILHO COCTABICHHOMY IJIAaHY OIBIT, HECIOKHBIHI
¢bu3nUecKuii SKCIIepUMEHT, HeOOIbIIOE Hcciel0BaHne (PU3NUECKOTO SBIICHHS,
e  OIEHWBATHh HAa TNPUMEHUMOCTH U JOCTOBEPHOCTH HH(OpMAIHIO,
TIOJTYYCHHYIO B XOJI€ MCCIICIOBAHUS HITH SKCIIEPUMEHTA;
®  CaMOCTOSTENBHO (OPMYIHPOBATH OOOOIIEHHS U BBIBOJIBI IO pPe3yiIbTaTam
pOBEIEHHOTO HAOIIOACHUS, OTIBITA, UCCIIEIOBAHMS;
®  TPOTHO3MPOBATH BO3MOXKHOE JalbHEWIIee pa3BUTHE (UIUIECKUX
IPOIIECCOB, a TAKXKE BBIIBUTaTh MPEINOI0KEHNU 00 X Pa3BUTHH B HOBBIX YCIOBHSIX U
KOHTEKCTaX.
Padora ¢ unopmanmeii:
®  [IPUMEHATh Pa3IUYHbIC METOJbl, HHCTPYMEHTHI U 3aIpPOCHI MPHU MOUCKE U
otbope MHpOpMaNMK WIM AAHHBIX C Y4ETOM MPEAJIOKEHHOW ydeOHOH (usnueckoi
3aJa4uu;
®  QHANU3UPOBaATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(POPMALUIO
pas3INYHbIX BUAOB U (POPM IPEICTABICHHUS;
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®  CaMOCTOSITENIbHO  BBIOMpATh ONTUMAIBHYIO (OpPMY MpeICcCTaBICHHUS
uHbOpMallMl M WUIIOCTPUPOBATh pellaeMble 3a7aud HECIOKHBIMH CXEMaMHU,
IrarpaMMamMu, HHOU TpaguKon M UX KOMOMHAIIUSMH.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbI€e JeiiCTBUS:

e B xoJe oOCyXaeHHus yueOHOTO MaTepHuaia, pe3ylbTaToB J1aOOpaTOPHBIX
paboT M TPOEKTOB 3aJaBaTh BOIPOCHL IO CYIIECTBY OOCYXIAaeMOW TEMBI U
BbICKa3bIBaTh HJIEW, HalleJIeHHble HA peUIeHHe 3aJadyd U [OJAJep)KaHue
0J1aro’KenaTeIbHOCTH OOILECHMS;

®  CONOCTaBIATh CBOM CYXACHUA C CYXICHUSMU JPYTUX YYACTHUKOB
Juanora, oOHapyXHBaTh pa3IuiyUe U CXOACTBO MO3UIIHIA;

e  BBIPaXXaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

e  yOJWYHO NPEACTABIATH PE3yJbTaThl BHIMOJIHEHHOTO (PU3MYECKOTO OMBITA
(9KCIIepUMeHTa, UCCIIeIOBAHMUS, TIPOCKTA);

e [OHMMATh M  WHCIOJIB30BaThb  MpPEUMYIIECTBA  KOMaHTHOM U
WHAUBUAYAIbHON paObOThI IPU PEHICHUH KOHKPETHOU (hHU3UUeCcKOil TpoOIeMbl;

®  [PUHUMATH IETH COBMECTHOH JESTEIHHOCTH, OPTraHU30BHIBATH JICHCTBHS
no e€ IOCTHKEHHIO: paclpelnessaTh poyid, OOCYKIaTh MPOIECCHl U  Pe3yibTaThl
COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIIOJIEH;

®  BBINOJHATH CBOIO YaCTh pabOThI, JOCTUTAsi KAUECTBEHHOTO PE3yJbTaTa Mo
CBOEMY HaIpaBIECHUIO U KOOPAUHUPYS CBOU JCUCTBHUSA C APYTUMU YJICHAMH KOMAaH/IbI;

e  OILICHUBATh KAYECTBO CBOETO BKJAJa B OOLIMI MPOIYKT MO KPUTEPHSM,
CaMOCTOSITENILHO C(OPMYITHMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJIﬂTI/IBHl)Ie YHUBEpPCAJIbHbBIC y‘leﬁl—lble JelcTBUA

Camoopranu3anmusi:

®  BBIABIATH MPOOJIEMBI B KU3HEHHBIX M YU4EOHBIX CHUTYallUAX, TPEOYIOMIMX
JUTSL pelieHus GU3NUecKux 3HaAHU;

L OPHUCHTHUPOBATLCA B Pa3INYHBIX moaxonax IMPUHATHA pemeHHﬁ
(MHIMBUYyaIbHOE, IPUHATHE PELICHUS B IPYIIE, IPUHATHE PELISHUH IPYNIoNn);

®  CaMOCTOSITEIHHO COCTABIATH ATOPUTM pellieHus (GU3NUECKOl 3a1auu WIn
MJIaHA UCCIIEIOBAHUS C YUYETOM UMEIOIIUXCSI PeCypCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh IIPEIaraéMble BAPUAHTHI PEILICHNN;

e  Jenath BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, IMOLHOHAJIbHBIH HHTEIEKT:

L AaBaThb aICKBATHYIO OUCHKY CUTyalluu U IpCjiarath jiaH eé U3MCHCHU,

e  OOBSCHATH TNPUYMHBI JOCTHXKECHHsS  (HEJOCTHIKEHUS)  pPe3ylIbTaToB
NESTENIbHOCTH, JaBaTh OIEHKY MPUOOPETEHHOMY OTBITY;

L BHOCHTBH KOPPEKTHUBLI B ICATCIBHOCTDH (B TOM YHCJIC B XOJ BBIIIOJIHCHUA
(U3HYECKOTO UCCIICJIOBAHKMS WM TIPOSKTa) Ha OCHOBE HOBBIX OOCTOSITEIIBCTB,
M3MEHUBIIIUXCS CUTYAIlUi, yCTAHOBJICHHBIX OIMMUOO0K, BOSHUKIIUX TPYIHOCTEIH;

®  OICHUBATH COOTBETCTBHE PE3YJIbTATA IIEJIH U YCIIOBHSIM;

®  CTaBHUTH ceOs HA MECTO JPYroro 4ejoBeKa B XOJE CIopa WM JAUCKYCCHU
Ha Hay4HYIO TEMY, [IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY APYTOTO;

e  [pU3HAaBaTh CBOE MPaBO Ha OUIMOKY MPHU PEUICHUH (PU3NYECKHUX 3a]a4 WK
B YTBCPIKJACHHUAX HAa HAYUYHBIC TCMbI U TAKOC KC IIPAaBO APYTOTO.

INPEAMETHBIE PE3YJIbTATbBI
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K koniy oOyueHust B 7 Kjacce IpeIMETHbIE Pe3ylbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

®  WUCNONB30BaTh MOHATHS: (U3NYECKHE U XUMHUYECKHE  SIBJICHHS,
HaOJI0/IeHUE, SKCIIEPUMEHT, MO/JIeNb, TUTIOTE3a, EAUHHIIBI (DU3MUECKUX BEIHUUH, aTOM,
MOJIeKYyJla, arperaTtHbleé COCTOSHHs BemiecTBa (TBEPAOE, >KUAKOE, Ta3000paszHoe),
MEXaHUYECKOe JIBIKEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSMOJIMHENWHOE),
TPaeKTOpHUs, pPaBHOACUCTBYIOWIas Ccwia, neopmanus (ympyras, IUIacCTHYecKast),
HEBECOMOCTh, COOOIIAIONINECS COCY/IbL;

e  paznuyath sABIEHUS (OUQQy3us, TEMIOBOE TBMKEHUE UYACTUIl BEIIECTBA,
pPaBHOMEPHOE JBUKEHHE, HEPABHOMEPHOE JBUKEHME, UHEPLIMS, B3aUMOJECHCTBUE TE,
paBHOBecHE TBEPABIX TN C 3aKPEIUIEHHON OChIO BpallleHHs, Iepefada JaBlICHUs
TBEPIABIMU TENAMH, XHUJKOCTSIMU W Ta3aMu, aTMoc(hepHOe NaBjieHHUE, IUIaBaHHE Tell,
MPEeBpaIeHHs] MEXaHUYECKOW YHEPTUH) MO OMUCAHUIO UX XapaKTePHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JAaHHOE (PU3UUECKOE SBICHHUE;

e  pacrmo3HaBaThb MPOSBICHHE HW3YYCHHBIX (U3NYECKUX SBICHUA B
OKpYXKarollleM MHUpE, B TOM uucie (U3MUECKUe SBJICHUS B MPUPOJE: MPUMEPHI
JBWDKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B JKMBOM M HEXHUBOU NPUPOE, ACHCTBUE CHIIBI
TpPEeHHsI B IPUPOJIC U TEXHUKE, BIUSIHUE aTMOC(EPHOTO JAaBIICHUS HA KUBOU OPraHU3M,
IUIaBaHKE PbIO, pbluary B TeJ€ YEJIOBEKa, IPU ATOM NEPEBOJUTH MPAKTUUYECKYIO 3a7auy
B yueOHYI0, BBIIETISATh CYIIIECTBEHHbBIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SIBICHMUIA;

®  ONUCHIBATh W3YYECHHBIE CBOMCTBA T€l U (PU3NUECKHUE SIBICHUS, UCIOIbB3YS
¢u3nveckne BeMTUUMHBI (Macca, 00BEM, TNIOTHOCTh BEIIECTBA, BPEMS, ITyTh, CKOPOCTH,
CpEeIHsIsl CKOPOCTh, CHJIa YIPYTOCTH, CUJla TSDKECTH, BEC Tella, CUla TPEHUs, J1aBIeHUE
(TBEpHoOro Tema, >KMIKOCTH, rasza), BBITAJIKUBAIOLIAs CHJIa, MeXaHW4eckas padora,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3((QHUIMEHT MOJe3HOro AECUCTBUS
MEXaHU3MOB, KMHETHUYECKasi W MOTCHIMAIbHAS SHEPTHs), TPU OIMCAHUU TPABUIIHHO
TPaKTOBaTh (PU3MUECKUI CMBICI HCIIOJIb3YEMBIX BETUYMH, UX 0003HAYCHUS U €AMHUIIBI
(Gu3NYeCKUX BEIMYMH, HAXOAWUTHb (OPMYJbl, CBA3BIBAIOIINE JTaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMH BEJIMYMHAMM, CTPOUTH TpadUKH H3YUYEHHBIX 3aBHUCUMOCTEH
(UBHUYECKUX BEINYHH,

®  XapakTepu3oBaThb CBOICTBa Tel, (PU3MUECKUE SBICHUS U IPOLECCHI,
UCTONB3Yysl NpaBUiIa CIOXKEHUs CHI (BIOJIb OJHOW mpsiMoil), 3akoH ['yka, 3aKoH
[Tackais, 3akoH Apxumea, MPaBUIIO paBHOBECHS pbiuara (010Ka), «30JI0TOE IPaBUIION
MEXaHUKH, 3aKOH COXPAaHEHUs] MEXaHMYECKOW HSHEPTUH, MPU ATOM JIaBaTh CIOBECHYIO
(bopMyITHMPOBKY 3aKOHA U 3aIlIMChIBAaTh €M0 MaTEMATHUECKOE BBIPAXKEHHUE;

e  OOBIACHATH (PU3MUECKHUE SBICHUS, IPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCT€ CHUTYallMil MPaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBISBISATH
MPUYNHHO--CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE M3 1—2 JIOTMYECKUX IIaroB ¢
ornopoif Ha 1-2 M3y4eHHBIX CBOMCTBA (pU3MUYECKUX SBICHUH, (PU3NYECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

e pemarh pacy€THble 3anaud B 1—2 JAEHCTBHS, HCHOIB3YSd 3aKOHBI H
(dopMyIbl, cBSI3bIBAIOLINE (PU3MUECKUE BETUUMHBL: HA OCHOBE aHAIM3a YCIOBHS 331a4H
3aMUChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATh (U3NYECKUE BEIUYMHBI B (QOPMYJIBl U
NPOBOJIUTH Pacy€Thl, HAXOAUTh CIPABOYHBIC JAaHHBIC, HEOOXOAMMBIEC Ui PELICHUs
3aJa4, OLICHUBATh PEATUCTUYHOCTh MOTYYEHHON (U3UYECKOM BETUUMHBL;

®  pacmo3HaBaTh NPOOJEMbI, KOTOPHIE MOXKHO PpEIIUTh TPU TOMOLIH
(¢U3MUEeCKUX METONOB, B ONHCAHMU HCCIENOBAHMUA BBIICIATH IPOBEPIEMOE
MpeoyiokeHne (TUI0Te3Y), pa3indaTh U UHTEPIPETUPOBATH MOIYUYEHHBIN pe3yibTar,
HaXOJIUTh OIIMOKH B XOJI€ OTBITA, AETaTh BBIBOJBI IO €r0 pe3yIbTaTam;

17



®  [POBOJUTH OIBITHI 1O HAOMIOACHUIO (U3MYECKUX SBICHUH WIH
(Gu3nyeckux CBOMCTB Tel: (GOpMyIUpOBaTh MPOBEPSEMBIE MPEAIOI0KEHUS, COOUPATh
YCTAaHOBKY U3 MPEUIOKEHHOTO0 000OpyAOBaHHUSA, 3alMChbIBaTh XOJ OIbITa U
(GopMyIHpOBaTh BBIBO/BI;

e  BBIIOJHATH MpPSIMbIE H3MEPEHHUS PACCTOSIHUS, BpPEMEHHU, Macchl Tela,
00béMa, CHUJIBI M TEeMIepaTypbl C HCIOJIb30BAaHUEM AaHAJOTOBBIX M LU(POBBIX
npuOOpOB, 3amHUCHIBaTh I0Ka3aHUS NPUOOPOB C Y4ETOM 3aJaHHOM aOCOIIOTHOM
IIOTPELIHOCTH U3MEPEHU;

®  [IPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BETMUYUHBI OT
JpYrol C HMCHOJb30BAHUEM MPSIMBIX HM3MEPEHHH (3aBUCHMOCTU IyTH PaBHOMEPHO
JBIKYLIETOCs Tela OT BPEMEHHU JIBMJKEHUS Teja, CHIIbI TPEHMsI CKOJIbKEHUS OT Beca
Tesa, KadyecTBa OOpabOTKU MOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CHJIBI TPEHHUS OT
IUIOLIAI  CONPUKOCHOBEHHUSI TEJ, CWUJIbl YIPYrocTH OT YJUIMHEHUSI MPYXKHUHBI,
BBITJIKUBAIOIIEH CHJIBI OT 00bEMa NOrpYy)KEHHOW YacTH Tejla U OT IUIOTHOCTH
KUAKOCTH, €€ HEe3aBHUCHMOCTH OT IUIOTHOCTH Tela, OT TINyOWMHBI, Ha KOTOPYIO
HOrPYKEHO TeJl0, YCIOBMUH IUIaBaHUS TeJ, YCIOBMH pPaBHOBECHs pblyara U OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHMM Yy4eOHOTO MCCIENOBaHMSA, COOMpATh YCTAaHOBKY U
BBINOJIHATh M3MEPEHMs, Cleaysl NMPeIoKEHHOMY IUIaHy, (PUKCHpPOBATH pPE3yJbTaThl
MOJyYCHHOW 3aBUCHUMOCTH (PM3UYECKUX BEIMYHMH B BHUJE MPEUIOKEHHBIX TaOIHIl U
rpauKoB, JeJ1aTh BHIBOJIBI IO PE3y/IbTaTaM UCCIIEJOBAHUS;

®  [IPOBOJUTH KOCBEHHbIE H3MEpPEHUs (U3NYECKUX BEIUYMH (IUIOTHOCTH
BEIIECTBA KUAKOCTU U TBEPJOrO Teja, CUjla TPEHUS CKOJIbKEHUS, JIaBJICHUE BO3/yXa,
BBITAJIKMBAIOIIAs CWJIA, JCHCTBYIOIAs Ha IOTPYKEHHOE B KHUAKOCTb TEJO,
KOA((UIIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CleAys NPeJIOKEHHON
MHCTPYKLMU: IPU BBIMOJIHEHUH U3MEPEHUN cOOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY
Y BBIYUCIISITh 3HAUEHUE UICKOMOM BEJIIMYUHBI;

e  coOuojaTh npaBuiia TEXHUKU 0€30IaCHOCTH MpH paboTe ¢ 1a0opaTOpHBIM
o0opynoBaHuEeM;

e  yKa3blBaTh NPUHLMUIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOICTB:
BEChl, TEPMOMETp, JAWHAMOMETp, COOOLIaloIIecss Ccocybl, OapoMeTp, pblyar,
HOJBMKHBIA U HETIOJIBHKHBIHM OJIOK, HAKJIOHHAS TNIOCKOCTb;

e  XapakTepu3OoBaTh NPUHLHUIBI JEHCTBUS M3YYEHHBIX MPUOOPOB U
TEXHUUYECKHUX YCTPOMICTB C ONOpOM Ha MX OMHMCaHUsA (B TOM 4YMCIE: MOAIIUIHUKH,
YCTPOMCTBO  BOJOINPOBOJA, THUIAPABINYECKUH IIpPECC, MAHOMETP, BBICOTOMED,
MOPIITHEBOW HACOC, apEOMETP), UCIIONIB3Ys 3HAHHS O CBOMCTBAX (DU3UUYECKUX SIBICHUUN
U HE0OX0MMble (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

e  PUBOAUTH TpUMEpPHl  (HAXOAWUTh  HMHGPOpPMAIMIO O  IpUMEpax)
NPAaKTUYECKOI'0 HCMOJIb30BaHUS (DU3NYECKHX 3HAHUM B IOBCETHEBHOM XHU3HH IS
oOecrieueHrs O€30MACHOCTH TMpu oOpalieHuu ¢ npudopaMu M TEXHUYECKUMU
YCTPOMCTBAMM, COXPAHEHUs 370pOBbS M COOJIOJCHHS HOPM DKOJOTHYECKOTO
MOBEJICHUS B OKPYXKAIOIIEN CPENE;

®  OCYWIECTBIATH OTOOpP HCTOYHMKOB uHGpopmanuu B HHTepHere B
COOTBETCTBUH C 3aJIaHHBIM IOMCKOBBIM 3allpOCOM, HA OCHOBE MMEIOLINXCS 3HAHUN U
nyTEM CpaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIICIATh HHPOPMALIUIO, KOTOpPas SABJISETCA
POTHBOPEYMBON HIIM MOXKET ObITh HEJOCTOBEPHOIA;

®  JCNOJIB30BaTh IIPH BBITOJHEHUN Y4YE€OHBIX 33JaHUN HAyYHO--TIONYJISIPHYIO
auTeparypy (pu3MuecKoro coJepikaHMs, CIPABOYHBIE MaTepHalbl, PECypChbl CETH
WutepHer, Biaaers NpuUéMaMu KOHCHEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHuUs
nH(OpMaIUK U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
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e  co3JMaBaTh COOCTBEHHBIE KpaTKHUE MHCHMEHHBIE U YCTHBIE COOOICHHS Ha
OCHOBE 2—3 HCTOYHUKOB HH(pOpMAIUU (PU3NYECKOTO COJEPKAHMS, B TOM YHCIIC
nyOoJIMYHO JeNaTh KpaTKUE COOOLICHHS O pe3ysbTaTax IPOEKTOB WM y4eOHBIX
HCCIICIOBAHUH, TIPU 3TOM I'PaMOTHO HCMOJIb30BAaTh U3YYEHHbIA MOHATUUHBIA ammapar
Kypca (hU3UKH, COMTPOBOXK/IATh BBICTYIUICHUE TIPE3CHTAIINEH;

®  [IpHW BBINOJHEHUU Y4YEOHBIX IMPOCKTOB W HCCIICIOBAHHM paCIPEACIIAThH
00s13aHHOCTH B TPYINIE€ B COOTBETCTBHUU C IIOCTaBJICHHBIMHU 3a/JladyaMH, CIEAUTH 3a
BBIIIOJIHEHMEM IIIaHA JOEWCTBHH, aIeKBAaTHO OLIEHMBAaTh COOCTBEHHBIH BKIal B
JIEATEIbHOCTh TPYIIIbI, BHICTPAUBATh KOMMYHHKATHBHOE B3aMMOJICUCTBUE, YUUTHIBAs
MHEHHE OKPYKAIOIIUX.

K xoniy oOyuenus B 8 kJjiacce mpeaMeTHbIE pPe3yJbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTtb CHOPMHUPOBAHHOCTH y OOYUAIOIINXCS YMEHUI:

®  JCHOJI30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYII, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAILTUYECKHE U aMOp(dHbIE
Tena, HACBHIIMICHHBIA W HEHACHIIICHHBIM Map, BIAXXHOCTh BO3JyXa, TEMIEparypa,
BHYTPEHHSSl 3HEprus, TEIJIOBOM JBUTATENlb, 3JIEMEHTAPHBIN AIEKTPUUYECKUN 3apsi,
AIEKTPUUECKOE IMOJIE, MPOBOAHUKUA U JUAJICKTPUKHU, TTOCTOSIHHBIN 3JIEKTPUUECKHI TOK,
MarHMTHOE I10JI¢;

e  pa3nuyaTh SABJICHUS (TEIUIOBOE pPACIIMPEHUE M CXKaTue, TeIulornepenaya,
TEIJIOBOE  pPaBHOBECHE, CMayMBaHWE, KAMWUISAPHbIE  SIBJIICHUSA,  HCIapeHUE,
KOHJICHCAIlUs, IUIaBJICHHUEe, KpUCTAJUIU3alusl (OTBEpAeBaHNe), KUIICHUE, TEIUIONepeaada
(TeTIONPOBOTHOCTh, KOHBEKIIMS, WU3JIYYCHHE), AJICKTPU3alUs TeJ, B3aUMOICHCTBUE
3apsiioB, ACUCTBUS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJEHCTBUE
MarHuTOB, JCHCTBHE MAarHUTHOTO TOJS Ha MPOBOJHUK C TOKOM, HJIEKTPOMAarHUTHas
WHIYKIUSA) 1O OINHUCAaHUI0 MX XapaKTEepPHbIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOUIUX JaHHOE (PU3NYECKOE SBIICHUE;

e  pacrmo3HaBaThb MPOSBIECHHE W3YYCHHBIX (U3NYECKUX SBICHUA B
OKpYKarollleM MHUpEe, B TOM 4Hclie (U3NYecKue sSBICHUS B MPHUPOJIE: TTOBEPXHOCTHOE
HATsDKEHUE W KalWJUISIPHBIE SIBJICHUS B MPUPOJIC, KPUCTAUIBI B MPHUPOJIE, U3TyUeHUE
ConHila, 3amep3aHue BOJIOEMOB, MOPCKUE OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, WHes,
CHEra, JJIEKTPUYECKHUE SBJIICHUS B aTMoc(epe, IIEKTPUYECTBO >KMBBIX OpPTaHU3MOB,
MarHUTHOE Moje 3emid, Apeid MOI0COB, POJIb MAarHUTHOTO MOJS IS JKU3HH Ha
3emiie, MOJSPHOE CUSHUE, MPU ITOM MEPEBOJIUTH MPAKTUYECKYIO 3a7a4y B Y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UUECKUX SBICHHIA,

®  ONWCHIBaTh M3YYCHHBIC CBOWCTBA TEJ U (PU3MUECKHE SBJICHUS, UCIIONB3YS
bu3nYecKue BEIMYMHBI (TeMIeparypa, BHYTPEHHSS SHEPTHs, KOJWYECTBO TEIIOTHI,
yaelbHAas TeIIOEMKOCTh BEILECTBA, yAebHAas TEIUIOTa IUIABJICHUS, yeIbHAas TEIIoTa
napooOpa3oBaHus, yaelabHas TEIUIOTAa CTOPaHMs TOIUTMBA, KOY(PPHUIIMEHT MOJE3HOTO
JEMCTBUS TEIJIOBOM MAIlIMHBI, OTHOCUTENIbHAS BIIAXKHOCTh BO3/yXa, 3JEKTPUUYECKHUM
3apsANl, CUJa TOKa, OJJIGKTPUYECKOE HAMNpsDKEHHE, COMPOTHBICHUE ITPOBOHUKA,
yIeTbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOIIHOCTh JEKTPUUECKOTO TOKA), TPU
OTMMCAaHUU TPABUIBHO TPAKTOBATh (PU3UUECKH CMBICT HCIOIb3YEMbIX BEIHYHH,
0003HaYeHHS] ¥ €AMHUIIBI (PU3MUECKUX BEITUYUH, HAXOIUTh (DOPMYIIBI, CBSA3BIBAIOIIUE
JaHHYI0 (PU3WYECKYI0 BEIMYMHY C JPYTMMH BEIMYMHAMH, CTPOUTH TpaduKu
W3YYCHHBIX 3aBHCUMOCTEH (PU3UIECKIX BEIHYUNH;
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®  XapakTepu3oBaTh CBOIiCTBa Tel, (PU3MUYECKHE SBICHUS W IPOLECCHI,
UCIIOJIb3YSl OCHOBHBIEC IOJIOKEHHSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUM CTPOCHHUS
BEIIECTBA, IPUHIMI CYNEPIO3ULUU ToJel (Ha KaueCTBEHHOM YpPOBHE), 3aKOH
COXpaHeHHs 3apsana, 3akoH Oma s ydacTtka nenw, 3akoH JDxoyisa—J/lenna, 3akoH
COXpaHEHHsI JHEPruH, INPU OSTOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHAa U
3allAChIBaTh €r0 MaTEMaTUYECKOE BBIPAXKCHHUCE;

e  OOBICHATH (U3MYECKHE NPOIECCHl W CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE  CHUTyallui  I[pPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BbIABIATH
IPUYMHHO-CJIEICTBEHHbIE CBSA3M, CTPOUTh OOBSICHEHHWE U3 |—2 JIOrMYECKUX LIaros ¢
OTopoii Ha 1-2 U3y4eHHBIX CBOMCTBA (PM3NYECKUX SBICHUHN, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTE;

e  pemarb pacu€THble 3a7auyd B 2—3 JEHCTBUSA, HUCHOJB3YS 3aKOHBI U
(GopMyJibl, CBSI3bIBAIOIINE (PU3NYECKUE BEIMUMHBL: HA OCHOBE aHaJIM3a YCJIOBUSA 3a/1auu
3alAChIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEIOCTATOK JAHHBIX NI PELICHHs 3aJauH,
BBIOMPATH 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE AJIsl €€ PeIIeHus, IPOBOJUTH PacuEThl U
CpaBHUBATh MOJIyUCHHOE 3HaUeHUe (PU3NUECKON BETMUNHBI C U3BECTHBIMU JAHHBIMU;

e  pacrno3HaBaTb HPOOJEMBl, KOTOpPbIE MOXHO pEIIUTh IpPH MOMOIIU
($u3NYECKUX METO/OB, UCHOJb3Ysl ONMCAHUE MCCIEI0BAaHUS, BBIIEISATH NPOBEPIEMOE
IIPEIIIOJIOKEHNE, OLICHUBATH IPaBUWJIBHOCTh IIOPSAKA IIPOBEINCHHUS MCCIEAOBaHUSA,
JIeJ1aTh BBIBOJIBI;

®  [POBOIUTH OIBITBI 1O HAOMIOJCHUIO (U3MYECKUX SBJICHUH WM
(bu3nUecKux CBOUCTB TeJl (KalMWJUISIPHBIE SIBJICHHS, 3aBUCUMOCTD JIaBIE€HUS BO3yXa OT
ero o0bEma, TeMmIeparypbl, CKOPOCTM IpoOIecca OCTHIBAHWS W HarpeBaHHs Ipu
U3IYy4eHUH OT I[BeTa U3JIydaroulei (MOrJomaoneif) MOBEpXHOCTH, CKOPOCTh
UCIApeHus BOJABI OT TeMIepaTyphl KHUAKOCTH U IUIOMATM €€ MOBEPXHOCTH,
NIEKTPU3ALUA TEJI W B3aUMOJEHCTBUE DJIEKTPUUECKHUX 3aps0B, B3aUMOJECHCTBUE
MOCTOSIHHBIX MAarHUTOB, BU3yallM3allisi MarHUTHBIX MOJE€H MOCTOSHHBIX MAarHUTOB,
JEHCTBUS MAarHUTHOTO IOJII HAa IPOBOJHUK C TOKOM, CBOMCTBA JJEKTPOMAarHura,
CBOICTBa AJIEKTPOJBHUraTeNlsl IOCTOSHHOTO TOKa): (OpMYyJIHpOBaTh MpOBEpsieMble
IPENONI0XKEeHUs, COOMpPaTh YCTAHOBKY U3 MPEATIOKEHHOTO 000pYI0BaHUS, ONUCHIBATh
XOJ1 OTbITa U (POPMYJIUPOBATH BHIBOABL;

e  BBIIOJHATH  NPSIMBIE  M3MEPEHHUs]  TEMIIEPATypbl, OTHOCUTEIBHOU
BIQKHOCTH BO3[yXa, CHJIBl TOKAa, HANpPsIKEHUS C MCIOIb30BAHMEM aHAJIOTOBBIX
npuOOpOB M JAaTUYUKOB (PM3MUYECKUX BEJIMYHMH, CPAaBHUBATH PE3yJbTaThl U3MEPEHUN C
y4€TOM 3a1aHHOM aOCOJIFOTHON MOTPENTHOCTH;

° MPOBOJIUTH MCCIIEIOBAHUE 3aBHCUMOCTH OJTHON (PU3MUECKON BETMYUHBI OT
JIpYrol ¢ HCHOJB30BAHUEM TMPSMBIX HU3MEPEHUH (3aBUCUMOCTb CONPOTUBIICHUS
IPOBOJAHMKA OT €ro JJIMHBL, IUIOIAAM TIONEPEYHOrO0 CEYEHUs U YACIBbHOTO
COTPOTUBIIEHUSI BEUIECTBAa MPOBOJHUKA, CHIIBI TOKA, WAYLIETO Yepe3 MPOBOAHMK, OT
HaIpsDKEHUS HAa IPOBOAHMKE, MCCIIEJOBAHME IOCIEN0BATENBHOIO M MapajlIeIbHOTO
COEIMHEHUIN NPOBOJHUKOB): IJIAHUPOBATh HCCIEOBaHHE, COOMpATh YCTAHOBKY U
BBIMOJIHATh M3MEPEHMS, CIeaysl NMpeIoKEHHOMY IUIaHy, (PUKCHpPOBATH pPEe3yJbTaThl
MOJIyUEHHOW 3aBUCUMOCTH B BHUAE TalOnull MU Trpa@uKoB, JAeNaThb BBIBOJBI 110
pe3yJpTaTaM MCCIIEI0BaHus;

®  [POBOJUTH KOCBEHHbBIE H3MEPEHUs (PU3MUECKUX BeIWYMH (yAeIbHAs
TEIUNIOEMKOCTh ~ BELIECTBA, CONPOTUBIEHHWE MPOBOAHMKA, paboTa U MOIIHOCTb
AIIEKTPUYECKOTO TOKA): IJIAHUPOBATH HM3MEPEHHs, COOMpaTh SKCHEPUMEHTAIBHYIO
YCTaHOBKY, CII€Aysl IPEITI0KEHHOW NHCTPYKLIUHU, ¥ BBIYMCIIATH 3HAYCHUE BEJIUYHHBI;

e  coOuonaTh MpaBUiia TEXHUKU OE30MAaCHOCTH MpH padboTe ¢ 1abopaTOPHBIM
0o0opyIoBaHUEM;
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®  XapakTepu3oBaTh TMPUHIMIIBI JCUCTBUS H3YYEHHBIX NPUOOPOB H
TEXHUYECKHUX YCTPOMCTB ¢ OMOPOI Ha UX ONMUCAHUA (B TOM YHCIIE: CUCTEMa OTOIJICHUs
JIOMOB, TUTPOMETp, TMapoBas TypOMHA, aMIepMeTp, BOJIBTMETP, CUYETUUK
JIEKTPUUECKOM  BHEPruM, SJICKTPOOCBETHTEIbHbIE IPUOOPHI, HarpeBaTelIbHbIE
AIIEKTPONPUOOPH!  (IPUMEPHI), AJIEKTPHUUECKUE MPEJOXPAHUTEIH, DJICKTPOMArHHT,
3JIEKTPOJBUTATEIb ITOCTOSTHHOI'O TOKa), UCIOJb3Yys 3HAHMUS O CBOMCTBAaX (PU3MUECKUX
SBJICHUI U HEOOXOMMBbIe (PU3MYECKHE 3aKOHOMEPHOCTH;

®  DPaCHO3HABATH IPOCTbIE TEXHUYECKHE YCTPOICTBA M H3MEPUTENbHbIE
npuOOpBI M0 CXEMaM U CXEMaTHYHBIM PUCYHKaM (KMJKOCTHBIA TEPMOMETp, TEPMOC,
IICUXPOMETP, TMTPOMETP, JBUraTeNIb BHYTPEHHETO CrOPAHMUs, 3JIEKTPOCKOI, PEOCTAT),
COCTABJIATh CXEMBbl JJIEKTPUYECKHUX IeNel ¢ IOCIEeI0BATENbHbIM M IapajljelbHbIM
COCMHEHUEM  D3JEMEHTOB,  pa3inyas  YCIOBHBIE  OOO3HAYECHUS  DIIEMEHTOB
NEKTPUUECKUX LETeH;

®  [pPUBOAWUTH TpHUMEPHl  (HAXOMUTh HMHPOPMAIUIO O  MPHUMEPAX)
NPAaKTUYECKOTO HCIOIb30BaHUS (DPM3MYECKUX 3HAHUN B IOBCETHEBHOM KHU3HH JIJIS
oOecrieyeHuss 0e30IaCHOCTH MpH OOpalleHHH C NpUOOpaMU U TEXHUYECKHMHU
YCTPOMCTBAMM, COXPAHEHUs 3JI0pOBbS U COOJIIOJIEHUS HOPM 3KOJIOTHYECKOIO
IIOBEJICHUS B OKpY’KaloIlel cpese;

®  OCYWIECTBISATh TOUCK HMH(POpPMAUM (PHU3HUUECKOTO COJCPXKAHUA B
WuTepHeTe, Ha OCHOBE MMEIOLIMXCS 3HAHUH M MYTEM CPAaBHEHHS JOTOJIHUTEIBHBIX
UCTOYHUKOB BBIIEIATh MH(OPMAIUIO, KOTOpPast SIBJISETCS MPOTUBOPEUMBOM MIM MOXKET
OBITH HEJIOCTOBEPHOM;

®  JCMOJIb30BaTh MPH BBINOJHEHUN YYE€OHBIX 33JaHUN HAyYHO--TIONYJISPHYIO
auTeparypy (usnueckoro cojepxaHMs, CIPABOYHbIE MaTepHajbl, PECypChl CETH
WutepHer, Briaaers mNpuéMaMu KOHCIEKTHPOBAHUS TEKCTa, IpPeoOpa3oBaHUs
UH(pOPMAaLIMU U3 OJAHOM 3HAKOBOM CUCTEMBI B APYTYIO;

e  co3JaBaTh COOCTBEHHBIE IHCHbMEHHBIE U KpAaTKUE YCTHBIE COOOIIEHUS,
0000111251 HH(POPMALIHIO U3 HECKOIBKUX UCTOYHUKOB (PM3UYECKOTO COJIEP/KaHusl, B TOM
quciae MyOJUYHO NPEACTaBIATh PEe3yJbTaThl MPOEKTHOW MM HCCIe10BaTeIbCKON
JeSITeTHHOCTH, TIPH 3TOM TPaMOTHO HCIIOJIb30BaTh W3YYCHHBIN MOHSTHIHBIA anmapat
Kypca (pU3MKH, CONPOBOXKIATh BHICTYINICHHE MTPE3EHTAIEH;

® TpU BHINOJHEHWH YYEOHBIX TNPOCKTOB M HCCIEIOBAHUN (PH3UIECKUX
IIPOLIECCOB PACIIPENENATh 00sI3aHHOCTU B TPYIIE B COOTBETCTBUU C MOCTaBICHHBIMU
3aJauaMy, CJIeIUTh 3a BBINOJHEHHWEM IUIaHa JEHCTBUH U KOPPEKTUPOBATh €ro,
aJICKBaTHO OIICHWBATh COOCTBEHHBIH BKJAJ B JIEATEIHHOCTH TPYIIBI, BBICTPAUBAThH
KOMMYHHKATHBHOE B3aHMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xonuy oOyuenus B 9 kjacce mpeaMETHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

®  CIOJIb30BAaTh TMIOHSATHS: CHUCTeMa OTcu€ra, MaTepuaibHas TOYKa,
TPAaeKTOpHUs,, OTHOCHTEIBHOCTh MEXAaHHUYECKOTo MABIKEHHs, aedopmarus (ympyras,
IUIACTUYECKas), TpPEHHUE, IEHTPOCTPEMUTENIbHOE YCKOpPEHHE, HEBECOMOCTh U
Heperpy3k, LEHTP TSHKECTH, abCOMIOTHO TBEPJOE TENO, LEHTP TSKECTH TBEPAOTO
Tela, paBHOBECHE, MEXaHWYECKHEe KoJieOaHWsI W BOJIHBI, 3BYK, HWH(pa3Byk u
yABTPA3BYK, JJIEKTPOMArHUTHBIC BOJHBI, IIKalda AJIEKTPOMAarHUTHBIX BOJH, CBET,
OIU30PYKOCTh U 1aTbHO30PKOCTb, CIIEKTPhI HCITYCKaHUS U MOTJIOIIEHUS, ainbda-, OeTa-
Y raMMa-u3JIy4eHHUs, U30TOIIbI, JIepHasi SHEPreTUKA;
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e  pasnuuyarh ABJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE NPSIMOJIMHENHOE
JIBIDKEHUE, PAaBHOYCKOPEHHOE INPSMOJIMHEHHOE IBM)KEHUE, CBOOOJHOE MaJeHUe Tel,
pPaBHOMEpPHOE JBMXKEHHME I10 OKPYKHOCTH, B3aUMOAECMCTBHE TeEJ, pPEAKTHUBHOE
JBIDKEHUE, KoseOaTeabHOe JBHKEHME (3aTyXarolMe U BbIHY)KICHHbIE KoJeOaHUs),
pPE30HAHC, BOJIHOBOE JIBUKEHHE, OTPAXKEHHE 3BYKa, IPSIMOJIMHENHOE PACIIPOCTPAaHEHUE,
OTpa)kCHHE U IIPEIIOMIICHHE CBETA, II0JTHOE BHYTPEHHEE OTPaKEHUE CBETA, PA3JIOKECHUE
0enoro cBera B CIEKTP M CJIOXEHHE CIEKTPaJbHBIX I[BETOB, AMCIIEPCHUS CBETA,
€CTECTBEHHAsl PaJIMOAKTUBHOCTb, BO3ZHUKHOBEHHUE JIMHEHUYATOrO CHEKTpa H3Iy4eHUs)
[0 OIMCAHUIO HUX XApPAKTEPHBIX CBOWCTB U HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOLIMX
JaHHOE (hprU3HUYecKOe SIBICHUE;

®  pacmo3HaBaTh MPOSBICHHWE UW3YYCHHBIX (PU3MYECKHX  SBICHUUA B
OKpy’XaromeM Mupe (B TOM uuciie (U3NYECKHe SIBICHHUA B NPHUPOJE: NPUIHMBBHI U
OTIUBBI, JBUXKEHHE IIaHeT COJIHEYHOM CHUCTEMBl, PEaKTHMBHOE ABM)KEHHME MKMBBIX
OpraHU3MOB, BOCIIPUSATHE 3BYKOB KUBOTHBIMH, 3€MJIETPSACEHUE, CEICMUUECKHUE BOJIHBI,
I[lyHaMH, 3XO0, I[BETa TeJ, ONTHYECKHUE SIBJICHUS B NpUpOJE, OMOJI0ruyeckoe AelcTBue
BUAMMOTO, YJIbTPA(QHOIETOBOTO M PEHTTEHOBCKOTO W3IYyYCHHUH, €CTECTBEHHBIN
palMOaKTUBHBIA (DOH, KOCMHUYECKHE JIyYd, PaAHMOAKTUBHOE H3Iy4eHHE HPUPOIHBIX
MUHEPAJIOB, AEMCTBUE PAIMOAKTUBHBIX M3JIyY€HUN Ha OpraHU3M 4elOBeKa), IPU 3TOM
HEPEeBOJIUTh MPAKTHUUECKYIO 3aJlauy B y4eOHYI0, BBIIEIATH CYLIECTBEHHbIE CBOWCTBA
(mpu3HaKy) HPU3NYECKUX SIBICHU;,

®  OINHUCHIBATh M3y4YECHHbIE CBOICTBA TENl U (PU3UYECKUE SIBICHUS, UCIIOJIb3YS
¢du3nueckre BeIUYMHBI (CPEIHSIST M1 MTHOBEHHAs! CKOPOCTh Tejla MPU HEpaBHOMEPHOM
JBUKEHUH, YCKOpEHUE, MepeMeIlleHne, MyTh, YIiioBas CKOPOCTh, CHJIa TPEHHUs, CUIIa
YIPYTOCTH, CUJIA TSHKECTH, YCKOpPEHUE CBOOOIHOTO MaJeHHs, BeC Teja, UMITYJbC Tela,
UMITYJIbC CHJIBI, MEXaHWYecKass paboTa U MOIIHOCTb, MOTEHIMAIbHAs SHEPrus Tena,
MOJHATOTO HAJ MOBEPXHOCTHIO 3€MJIM, NOTCHIMAIbHAS SHEPIUs CXKATOM INPYXKUHBI,
KMHETUYecKas DSHeprus, IMOJHas MeEXaHW4yecKas »JSHEprus, MepuoJ M 4YacToTa
KoJIeOaHUH, JUIMHA BOJHBI, T'POMKOCTh 3BYKa M BBICOTA TOHA, CKOpPOCTb CBETa,
MO0Ka3aTelb MPEeIOMIIEHHSI CPeibl), IPYU ONUCAHUM NMPABUIBLHO TPAKTOBATh PU3NUECKUI
CMBICJI MCIIOJIb3YEMbIX BEJIMYMH, 0003HAu€HUs W €AMHUIBI (PU3MUECKUX BEIUYMH,
HaXOJUTh (OPMYJIbI, CBS3bIBAIOLINE JAHHYI0 (PU3UYECKYIO BEIWYUHY C JAPYTUMHU
BEJIMYMHAMH, CTPOUTH IPpauKH U3yYEHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEIMUMH;

®  XapaKTepu3OBaTh CBOMCTBA Tel, (U3NYECKUE SBJIEHUS M TPOLECCHI,
UCIIONIb3YSl 3aKOH COXPAaHEHMsI SHEPruu, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHIUI
CYNEPHO3UIUH CHJI, IPUHLUII OTHOCUTENBHOCTH ['anuies, 3akoHbl HploTOHA, 3aK0H
COXpaHEHMsSI HMITYJIbCa, 3aKOHbl OTPaKEHUS U TPEJIOMJICHHS CBETa, 3aKOHbI
COXpaHEHHUs 3apsJ0BOI0 U MAaCCOBOI'0 YHCEN MPU SAEPHBIX PEAKIUAX, IPU TOM JaBaTh
CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alIUCBHIBATH €0 MaTEMaTHUECKOE BhIPAKEHUE;

e  OOBICHATH (U3MYECKHE NPOIECChl W CBOWCTBA TeJ, B TOM YHUCIE U B
KOHTEKCTE CUTYyallUi MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABISTh IPUUYNHHO--
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHNE U3 2—3 JIOTUYECKHX IIIaroB ¢ OMOPOM Ha 2—
3 u3ydyeHHBIX CBOMCTBAa (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB HIIH
3aKOHOMEPHOCTEH;

e pemarh pacu€THBIC 3amaud (OMMparomiuecs Ha cuctemy u3 2-3
YpaBHEHMIA), UCIIONIB3YS 3aKOHBI U (HOPMYJIbI, CBS3bIBAIOIINE (PU3NIECKHE BETHMUUHBI:
Ha OCHOBE aHalW3a YCJIOBHA 3aJa4yd 3alUCBIBATh KPATKOE YCIOBHE, BBIABIATH
HEIOCTAloOUIMe MM W30BITOYHBIE JlaHHBIE, BBIOUPATh 3aKOHBI M (OPMYIIHI,
HEOOXOAUMBIE AJISl PEIICHUs, MPOBOAUTH PACYETHI M OLICHUBATh PEAJUCTHYHOCTH
MOJYYEHHOT0 3HaYeHUS (PU3NUECKOIN BETMUNHBL;
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®  pacmo3HaBaTh NPOOJEMBbI, KOTOPbIE MOXKHO PpEIIUTh TP TOMOLIH
(U3NYECKUX METOJIOB, UCIIOJIb3YSl OMUCAHUE HMCCIICIOBAHMUS, BBIACIATH MPOBEPSIEMOE
NPENOI0KEeHNE, OICHWBATh IMPABMWIIBHOCTH TOPSIKAa MPOBEACHUS HCCIEI0BAHNU,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTAThl HAOIOICHHUI U OIIBITOB;

®  [POBOJUTH OIBITHI 1O HAOMIOACHHIO (U3MYECKUX SBICHUH WIH
¢u3nUecKux CBOWCTB Ten (M3ydeHHE BTOPOTO 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUs
SHEPIruH, 3aBUCUMOCTH TMEPUO0Ia KOJIeOaHH MPYKHHHOTO MasSTHUKA OT MacChl rpy3a U
KECTKOCTH TPY)KMHBl M HE3aBUCHMOCTb OT AaMIUIMTYIbl MaJbIX KOJeOaHHIA,
NPSMOJIMHEHHOE paclpOCTpaHEHHE CBETa, pa3JIoKeHHUEe Oeloro cBera B CIEKTP,
U3y4eHHE CBOWCTB HM300paKEHHS B IUIOCKOM 3€pKajie M CBOMCTB H300pa)kKeHUs
npeaMera B COOMparolei JIMH3e, HaONIOJICHHE CIUIONIHBIX U JIMHEHYATHIX CIIEKTPOB
U3Y4YEHHUs): CaMOCTOATENBHO CcOOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa
000pyI0BaHUsl, OIIMCHIBATh XOJ] OIBITA U €TI0 PE3yJbTaThl, (HOPMYIHUPOBATH BHIBOIBI;

®  TPOBOJIUTH NPU HEOOXOAMMOCTH CEPHIO MPSIMBIX M3MEPEHHIA, OMpeaesssl
CpeaHee 3HAueHHE HU3MEpsSeMOW BENWYHMHBI ((POKYCHOE pacCTOsIHHE CoOMparomeit
JIMH3BI), 000CHOBBIBATh BBIOOP CIIOC00a U3MEpeHUs (M3MEPUTEIHLHOTO IPHOOpa);

®  TPOBOOUTH HCCIEOBAHUE 3aBUCHMOCTEH (DM3MYECKHX BEIHYHH C
UCTIOJIF30BAHUEM TIPSMBIX HW3MEPEHUH (3aBUCUMOCTh MYyTH OT BPEMEHH NpH
PaBHOYCKOPEHHOM JBM)KCHWUU 0O€3 HavadbHOH CKOpPOCTH, IEepHOAa KOJeOaHHi
MaTeMaTHYECKOT0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCIMOCTH yTJIa OTPaXCHUS CBETa OT
yIiia MajJeHus ¥ yriia MPeJIOMJICHUs OT yIJia MaJieHHs): TUIAHUPOBaTh UCCIICIOBAHHUE,
CaMOCTOSITENIFHO CcOOMpaTh YCTaHOBKY, (DUKCHPOBAaTh pE3YJIbTaThl IOIYYSCHHOMH
3aBHCUMOCTH (PM3MYECKUX BEIMYMH B BUJE TaONUI U rpaduKOB, AeiaTh BBHIBOJBI 110
pe3yabTaTaM HCCIeIOBAHMS,

®  [POBOJUTH KOCBEHHbIE HW3MEPEHUs (HU3MUECKUX BEIMYMH (CpeaHss
CKOpOCTh U YCKOpPEHHME TeJda IpU pPaBHOYCKOPEHHOM JBIKEHHM, YCKOpPEHHE
CBOOOJTHOTO TAJeHHs, KECTKOCTh NPYKUHBI, KOXPPHUIHMEHT TPEHUS CKOJBKEHUS,
MeXaHu4ecKasi paboTa U MOILTHOCTh, YaCTOTa U NMEPHOA KoleOaHUH MaTeMaTHUECKOro U
NPYKHUHHOTO MAasTHUKOB, ONTHYECKAas CHJIa COOMPAOMIEH JIMH3BI, paarMoaKTHBHBIN
¢GoH): TMIAHMPOBATh W3MEPEHUs, COOMpaTh HKCHEPUMEHTAIbHYI0 YCTAaHOBKY H
BBITIOJIHATh M3MEPEHHS, CIEAys TMPENIOKEHHOW WHCTPYKIWW, BBIYHCISATH 3HAYCHUE
BEIMYMHBI M aAHAJIU3UPOBATh IMOJYyYEHHbIE pe3yJibTaThl C Y4YETOM 3aJaHHOMN
MIOTPELTHOCTH U3MEPEHU;

e  coOuonaTh npaBuiia TEXHUKU O€30MaCHOCTH MpH paboTe ¢ J1a0opaTOpHBIM
o0opynoBaHueM;

®  pa3NMYaTh OCHOBHBIC TIPU3HAKK W3YYCHHBIX (U3MUYECKHX MOJETICH:
MaTepuaibHas TOYKa, abCONIOTHO TBEPIOE TENO, TOYCYHBIH HCTOYHUK CBETa, JIyd,
TOHKasl JIMH34, TUIAHeTapHas MOJIEJIb aTOMa, HyKJIOHHAs MOJIEJIb aTOMHOT'O $/1pa;

®  XapakTepu30BaTh TPUHIMIIEI JCUCTBUS H3YYEHHBIX TPUOOPOB W
TEXHUYECKUX YCTPOHCTB C ONOPOM Ha MX OmMcaHus (B TOM YHCIE: CIIHIOMETD,
JATYUKHU TIOJIOKEHUS, PACCTOSIHUSL M YCKOPEHWs, paKeTa, AXOJIOT, OYKH, MEPUCKOIL,
¢oroamnmapar, ONTUYECKHE CBETOBOJbI, CIIEKTPOCKOI, J03UMETP, Kamepa BuibcoHa),
UCTIONB3Ysl 3HAHHUS O CBOWCTBAX (DM3UYECKUX SBICHUN M HEOOXOAWMBIC (H3MUECKUE
3aKOHOMEPHOCTH;

®  HCMOJIb30BaTh CXEMBbl M CXEMATUYHbIE PUCYHKH M3YyYCHHBIX TEXHHUECKUX
YCTPONCTB, U3MEPHUTEIBHBIX TPUOOPOB U TEXHOJIOTUYCCKHUX TPOIIECCOB MPH PEIICHUN
y4eOHO--TIPAKTUYECKHUX 33/1a4, ONTUYECKHE CXEMBI I MOCTPOCHUS M300paKEHH B
TUTOCKOM 3€pKaJie ¥ cCOOMpAIoIIeH JTHH3E,
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®  [pPUBOAUTH TpUMEPHl  (HAXOOUTH HMHPOPMALMIO O  MPUMEPAX)
IPAaKTUYECKOI'0 HCIOJIb30BaHUS (PU3MYECKUX 3HAHUU B ITOBCEJIHEBHOM XHU3HM IS
oOecrieyeHns 0e€30macHOCTH MpH OOpalIeHHH C TPUOOpPaMU U TEXHUYECKHMHU
YCTPOMCTBAMM, COXPAHEHUS 310pOBbS U COOJIOJAEHHUS HOPM 3KOJOIMYECKOIo
MOBEJICHUS B OKPYKAIOLIEH CPENE;

®  OCYWIECTBIATh MOUCK MH(POpMauu (PU3MUECKOrOo COJACpXKaHHUA B
HutepHere, caMOCTOATENbHO (HOpPMYyIUpPYst MOMCKOBBIM 3ampoc, HAaXOIUTh IyTH
OTIpeNieNIeHUs] JTOCTOBEPHOCTH TOJIY4YeHHOW HMH(OpMAIMM Ha OCHOBE HMMEIOLIMXCS
3HAHUH U JTONOJIHUTENIBHBIX UCTOUHUKOB;

®  HCIIOJIB30BATh IIPU BBINOJIHEHUH YYEOHBIX 3aJjaHUIl HayYyHO--IIOMYJISIPHYIO
auTeparypy (pu3HuecKoro coaepXKaHHsA, CIPABOYHBIE MaTepHajbl, PECYpChl CETH
WutepHer, Biaaers NpUEMaMU KOHCHEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus
nH(OpPMAIIUU U3 OJTHON 3HAKOBOM CUCTEMBI B APYTYIO;

e  Co3JaBaTb COOCTBEHHBbIE IMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
UHPOpPMALIUM U3 HECKOJBKUX HCTOUYHUKOB (PU3MYECKOrO COAEp)KaHUs, IMyOJINYHO
IPEJICTaBISITh PE3YJIbTaThl MPOEKTHON WM MCCIEA0BATENbCKOW IESTENbHOCTH, IpU
3TOM I'PaMOTHO MCII0JIb30BaTh U3yYCHHbII NOHATHIHBIN anmapar u3y4aeMoro pasieina
GU3MKM U COMPOBOXKIATh BBICTYIUICHHE IpE3EHTAlMel ¢ y4yéToM OcoOeHHOCTEeH
ayJUTOPUU CBEPCTHUKOB.
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TEMATHYECKOE INTAHUPOBAHUE
7 KJIACC

KoandecTBo yacoB

HaumeHnoBanue pa3gejioB M TeM Jnexkrponnble  (uudposbie)
KounTpoabHbie IIpakTnyeckue
n/n MPOrpaMmbIl Bceero o0pa3oBare/ibHbIE pecypchl
padoThI padoThI
Pa3znen 1. ®u3uka u e€ posib B NO3HAHUYN OKPY:KAKOIIEro MUpa
bubanorexa IIOK
11 Pu3uKa - Hayka o npupose 2 https://m.edsoo.ru/7f416194
Bubnnoreka IIOK
12 DH3HUCCKHE BEIHHHbI 2 ! https://m.edsoo.ru/7f416194
. Bubnnoreka [HOK
13 EctecTBeHHOHAYUHBIN METOJ O3HAHUS 2 1 https://m.eds00.ru/7f416194
Hroro no paszaeny 6
Pa3znen 2. IlepBoHayajibHble CBE/IEHUS 0 CTPOEHHHU BellleCTBA
Bbubanorexa IIOK
2.1 Crpoenne pemiectsa . https://m.edsoo.ru/7f416194
2.2 JIBrKeHHME U B3aMMOJICHCTBHE YaCTHIL BEICCTBA 2 bubmmorexa HOK
' A t pett https://m.edsoo.ru/7f416194
bubnuoTexa IIOK
2.3 ArperaTHbIe COCTOSTHHS BEIleCTBa 2 https://m.eds00.ru/7f416194
HUroro no pazgeny 5
Pa3znen 3. /IBu:keHue u B3auMoaeicTBHE TeJl
bubnuoTexa IIOK
3.1 Mexarudeckoe ABHKeHHE 3 https://m.edsoo.ru/7f416194
Bbubnnoreka IIOK
3.2 Hnepuus, macea, m10THOCTS 4 1 https://m.edso0.ru/7f416194
Bbubnuorexa IIOK
33 Cuna. Buppt e 14 ! 2 https://m.edso0.ru/7f416194
Hroro no paszneny 21
Paznen 4. /laBieHne TBEPABIX TeJ, JKUAKOCTE M ra3oB
41 Jasnenue. Ilepenaua naBnenus: TBEPAbIMU TEaMH, 3 Bubnauoreka IIOK
' XHMIKOCTAMU U T'a3aMHU https://m.edsoo0.ru/7f416194
4.2 JlaBrieHue KUIKOCTH 5 bubmmorexa HOK

https://m.edsoo0.ru/7f416194
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Bubnmoreka IIOK
4.3 Amoceproe aapiehne 6 https://m.edso0o0.ru/7f416194
44 JeiicTBUe XKUIKOCTH U I'a3a Ha MOTPYKEHHOE B HUX 7 3 bubnuoreka [HOK
' TeJ0 https://m.edso00.ru/7f416194
HWroro mo pazmery 21
Pa3gen S. PaGoTa 1 MOIIHOCTb. JDHeprus
Bubnnoreka IIOK
51 Pabora u MorHoCT: 8 ! https://m.edsoo.ru/7f416194
Bbubanorexa IIOK
52 Hpocthie MeXaHI3MbI ° ! https://m.edso00.ru/7f416194
Bbubanorexa IIOK
53 Mexariiieckas SHEprits 4 ! https://m.edso00.ru/7f416194
Hroro mo pazmery 12
PesepBHOE Bpemsi 3
OBIIEE KOJIMYECTBO YACOB no 68 11
[MPOI'PAMME
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8 KIIACC

KoanyecTBo yacoB JJIeKTPOHHBIE
Ne HaunmeHoBaHMe pa3jeioB U TeM K (uudposbie)
n/n NpOrpaMMbl Bcero OHTPOTLHEIE Hpaxruieckue o0pa3oBaTebHbIE
padoTHhI padoTHhI pecypeni
Paznea 1. TemioBble siBJIeHUSsI
11 CrpoeHne 1 CBOMCTBA BEIIECTBA 7 bubmmorexa LIOK
' P H https://m.edsoo.ru/7f4181ce
bubanoreka I[OK
12 Tenosbie npoueccs! 21 3 https://m.edsoo.ru/7f4181ce
Hroro mo pazmery 28
Paznea 2. DiieKTpryecKre 1 MATHUTHBIE SIBJIEHUS
21 DneKTpuuecKue 3apsbl. 7 Bubmuoreka I[OK
' 3apspKeHHBIE TENla M MX B3aUMOJIEHCTBHE https://m.edsoo.ru/7f4181ce
N . Bubmmnoreka IIOK
2.2 [TocTOSIHHBIN NMEKTPUISCKUN TOK 20 5 https://m.eds0o.ru/7f4181ce
bubanoreka I[OK
23 MarHuTibie sB1eHHs 6 2 https://m.edsoo.ru/7f4181ce
Bbubmuoreka I1[IOK
24 IIEKTPOMATHHTHAs HHJLYKUHA 4 . https://m.edsoo.ru/7f4181ce
HWroro mo pazueny 37
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB TIIO 68 11
[NPOT'PAMME
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9 KIIACC

KoaunyecTBo yacoB

HauMeHoBaHHe pa3geioB W TeM DuekTpoHHbIe  (LU(PpPOBHIE)
Ne n/mm KourpoabHbie IIpakTHyeckue
MPOTrpaMMBbI Bcero o0pa3oBaTebHBIE PECYPCHI
padoThI padoThI
Paznen 1. Mexannyeckue siBJIeHUsI
11 MexaHn4yecKkoe IBWKEHHE M CIIOCOOBI 10 1 1 Bubnmoreka IIOK
' ero OIMHCaHHS https://m.edsoo.ru/7f41a4a6
. bubnmoTeka IIOK
12 BaaumonercTane e 20 ! ! https://m.edsoo.ru/7f41a4a6
Bbubnnorexa HOK
13 3aKoHbI coxpaneHiA 10 ! https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2. Mexanunueckne KoJe0aHUA U BOJHBI
bubnnoreka IIOK
2.1 MexaHn4decKkre KoJIeOaHust 7 1 https://m.edsoo.ru/7f41a4a6
bubanoTreka IIOK
2.2 MexaHuYecK1e BOIHBL. 3BYK 8 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pasnea 3. DileKTpOMarHuTHOE 10Jie U 3J1eKTPOMATHUTHBIE BOJIHbI
31 DNeKTPOMarHUTHOE noJie u 6 bubanoreka HOK
' JJIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
HWroro mo pazueny 6
Pa3znea 4. CBeToBbIe SIBJEHUSA
41 3aKoHBI PacIpOCTPaHEHHUS CBETa 6 bubmmorexa LIOK
' https://m.edsoo.ru/7f41a4a6
bubanoreka IIOK
4.2 JIuH3bI ¥ onTHUECKHE IPHOOPHI 6 1 https://m.edsoo.ru/7f41a4a6
bubnnorexa IIOK
43 PaznoxeHne 0e10ro cBeta B CIIEKTp 3 1 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3znen 5. KBaHTOBbBIE AIBJIEHUS
51 Hcnyckanue ©  TOTJIOMIEHHWE  CBETa 4 1 bubmmoreka HOK
' aToOMOM https://m.edsoo.ru/7f41a4a6
52 CrpoeHne aTOMHOTO siipa 6 1 bubmotexa LOK

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

53 FlnepHbie peaxii ! https://m.edsoo.ru/7f41a4a6
Hroro mo paznmery 17
Pasnea 6. IloBTopuTe1bHO-00001IAI01INI MOY/1b
6.1 [ToBTOpenue u o6oOIIEeHHE ColepKaHMs 9 bubnnoreka I[MOK
Kypca (usuku 3a 7-9 knacce https://m.edsoo.ru/7f41a4a6
HWroro mo pazmery 9
OBIIEE KOJIMYECTBO YACOB o 102

[MPOI'PAMME
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