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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢uU3MKEe Ha YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs COCTaBJIeHAa Ha OCHOBE
NOJIOKEHUH U TpeOOoBaHMH K pe3yjibTaTaM OCBOCHHUS Ha 0a30BOM ypOBHE OCHOBHOH 00pa3zoBaTeiIbHOMN
nporpammsl, npenactaBieHHbIX B PI'OC OOO, a Ttakke ¢ yueroMm deaepalbHOW paboueld MporpaMMbl
BocniuTanus U Konnenuuu npenogaBanus yueoHoro npeamera «Dusznukay.
Copepxanue mporpamMmbl 1m0 (U3MKE HampaBlIeHO Ha (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH OOYYaIOLIMXCSl U OpPraHu3alyio U3ydyeHHus GU3UKU Ha JIeATeIbHOCTHOW ocHOBe. B mporpamme
1o (hU3KMKE YYUTHIBAIOTCS BO3MOXKHOCTH y4eOHOro mpeamera B peanuszauuu TpeboBanmii PI'OC OO0 k
IUTAHUPYEMBIM JTMYHOCTHBIM M METalpeIMETHBIM pe3yjibTaTaM O00Yy4YeHHs, a TaKkKe MEXKIIPEIMETHbIE CBS3H
€CTeCTBEHHO-HAYUHBIX Y4EOHBIX MPEIMETOB HAa YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHMUsL.
[Tporpamma 1o gu3suKe ycTaHaBIMBAET paclpeieieHne yueOHOro Marepuaia 1o rojgam o0yueHus (1o
KJlaccaMm), IIpeyiaraeT MpUMEPHYIO IOCIEA0BaTENbHOCTh U3YUEHUSI TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTUS
IPEIMETHOTO COJEPKAHUA U yUEeTe BO3PACTHBIX 0COOEHHOCTEH 00yUaroIuxcsl.
[Tporpamma 1o ¢pusnke pa3padboTaHa C LEIbI0 OKA3aHUS METOJANYECKON IIOMOIIH YYUTEIIO B CO3JaHUN
paboueil nporpaMmsl 10 y4eOHOMY ITpEIMETY.
dwu3mKa ABISIETCS CUCTEMOOOPA3YIOIIUM /ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TTOCKOJIBKY
(du3nUecKre 3aKOHbI JIeXkKaT B OCHOBE MPOLIECCOB U BJICHUHN, U3ydaeMbIX XUMHUEH, OMoIoruei, actpoHOMuei
U (usnyeckor reorpadueil, BHOCHUT BKJIAJ B E€CTECTBEHHO-HAYYHYIO KAPTHHY MHUpA, IMPEIOCTaBISICT
HauOosiee siCHble 00pa3lbl NPUMEHEHUS HAy4YHOTO METO/a IO3HaHUsS, TO €CTh CIOoco0a MOIy4YEeHHUs
JIOCTOBEPHBIX 3HAHUN O MUPE.
Onna U3 TIaBHBIX 33724 (PU3MUECKOro 0O0pa3oBaHUsA B CTPYKType oOIIero oopa3oBaHUs COCTOUT B
(OopMUPOBAHNHU ECTECTBEHHO-HAYYHOM I'PaMOTHOCTH U MHTEpECa K HayKe Y O0y4aroLuxcs.
N3yuenue ¢pu3nku Ha 6a30BOM ypOBHE IpPEIOiaraeT OBJaJeHUE CIeIyIOIUMU KOMIETEHTHOCTIMH,
XapaKTEpU3YIOIIMMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb!
® HAy4YHO OOBSACHATH SBJICHMUS;
® OLEHUBATh U IOHUMATh OCOOCHHOCTH Hay4YHOT'O UCCIIEI0BAHUS;
® UHTEPHPETUPOBATh JaHHbIE U MCIOJIb30BaTh HAy4yHbIE JOKA3aTEJIbCTBA JUIS IOJIYyYEHUS
BBIBOJIOB.
[lenu n3ydeHus (pU3MKM Ha YpOBHE OCHOBHOTo oOmiero obpasoBaHus ompeneneHsl B Konuenmmu
npenoAaBaHus yueOHoro npenmMera «®dusnka» B oOpa3zoBaTenbHbIX opranusanusax Poccuiickoit @enepanuu,
peau3yIoIMX OCHOBHbIE 00I1e00pa3oBaTebHble MPOTrpaMMbl, YTBEpKIACHHOM pemenueM Kosternn
Munuctepcrsa npocsetienus Poccuiickoit denepanuu (nporokos ot 3 nexkadpst 2019 r. Ne [1K-4BH).
Henn nzyvyenus pU3NKH:
e puoOpeTeHne MHTEepeca U CTPEMJICHUS O00YyJarolMXCs K HAayYHOMY M3YYEHUIO MPHUPOJIBI,
Pa3BUTHE UX UHTEIUIEKTYyaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

® pa3BUTHUE NPEJCTABICHUNH O HAyYHOM METOJ€ MO3HAaHUSA U (POPMHUPOBAHUE HCCIEI0BATEIHCKOIO
OTHOLICHHUS K OKPYKAIOIIUM SIBIICHUSM;

e (QopmHupoBaHME HAYYHOTO MHPOBO33PEHUS KaK pe3ysibTaTa U3y4yeHUs OCHOB CTPOEHMSI MaTE€pPUH U
(byHIaMEeHTaJIbHBIX 3aKOHOB (PHU3HKHU;

e (opMupoBaHHME NPEACTABICHUN O pPOJIU (PU3MKH Ul PA3BUTHUS JIPYTUX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTH;

® pa3BUTHE NPEJCTABICHUN O BO3MOXKHBIX chepax Oyayiei mpoheccHoHalIbHON IesITeIbHOCTH,
CBSI3aHHOM C (PU3MKOH, MOJATOTOBKA K JaJIbHEHIIEeMy 00YYEeHHUIO B 3TOM HAIPaBJICHUU.
JlocTtrxeHne 3TUX Leneld mporpaMMsbl 1Mo GU3MKe Ha YpOBHE OCHOBHOTO 001Iero oOpa3oBaHUs
o0ecreynBaeTcs peIeHrueM CaeIyIomuX 3a1a4:
e npuoOpeTeHne 3HaHUN O IUCKPETHOM CTPOCHUHU BEILIECTBA, O MEXaHUUECKUX, TETJIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHMSIX;

e npuoOpeTeHne yMEHHMH ONMUCHIBATH U OOBACHATH (U3NYECKUE SIBJICHMSI C HCIIOJIb30BAHHEM
MOJTYYECHHBIX 3HAHUI;

® OCBOEHHME METOJIOB PEIICHHUs MPOCTEHUIINX PACUETHBIX 33/]]au C UCIOIb30BAHUEM (PUZUUECKUX
MOJIEJIEH, TBOPUECKUX U NTPAKTUKO-OPUEHTHPOBAHHBIX 33/1a4;

® pa3BUTHE YMEHHI HaOII0AaTh MPUPOJIHBIC SBICHUS U BBIIOJIHATH OMBITHI, TA0OPAaTOPHBIE PAOOTHI
U SKCIIEPUMEHTAJIbHBIE UCCIIEJOBAHNUS C HCIIOIB30BAHUEM U3MEPHUTEIBHBIX IPUOOPOB;
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® OCBOCHHE NMPUEMOB pPabOTHI ¢ HHPOpManKell (HU3NYECKOTO COJIepKaHUs, BKIIOYast HH()OPMAIHIO O
COBPEMEHHBIX JOCTHKEHUIX (U3HKH, aHAIU3 U KPUTHUECKOE OlIEHHBaHNUE NH(POpMAIUY;
® 3HAKOMCTBO CO cdepamu NMpodhecCHOHATHHONU ACSITEIIBHOCTH, CBI3aHHBIMU ¢ (PU3UKOH, U
COBPEMEHHBIMH T€XHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3MUECKON HAYKH.
Ha n3yuenue ¢usuku (6a30BbIil ypOBEHb) HA YPOBHE OCHOBHOTO O0IIET0 00pa30BaHUsl OTBOJAUTCS
238 gacoB: B 7 kiacce — 68 4acoB (2 yaca B Hefen0), B 8 kitacce — 68 yacoB (2 yaca B Heleno), B 9 kitacce —
102 gaca (3 yaca B HeJeNIO).

[Ipennaraemslii B mporpaMMe 1o Gu3uKe nepeueHs J1ab0paTOpHBIX padoT U OIBITOB HOCUT
PEKOMEH/1aTeNIbHBINA XapakTep, yUUuTellb AeaeT BbIOOp MpoBeieH s Ja00paTOPHBIX PadOT U OMBITOB C
y4€TOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00YJaOIMXCsl, CIIMCKA SKCIIEPUMEHTAIBHBIX 3a/IaHHH,
IpeJlaraéMblX B paMKax OCHOBHOI'O I'OCY1apCTBEHHOIO SK3aMeHa 110 (pU3MKe.

COJEP)KAHUE OBYYEHUA

7 KVIIACC

Pa3nen 1. ®u3nka u e poJib B IO3HAHUU OKPY:KAIOLEro MUpa.

Odusnka — Hayka o mnpupoze. SBieHuss npupoasl. PuU3MUECKUE SBICHUSA: MEXaHUYECKHUE, TEIJIOBBIE,
3JIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BeMMUMHBL M3Mepenue ¢usmdeckux BenuuuH. Pusznueckue npudopsl. I[lorpemnocts
u3MepeHuil. MexxayHapoaHas cuctemMa eIMHUII.

Kak ¢usuka u apyrue eCTeCTBEHHbIE HAYKH U3YYarOT MPUPOAY. EcTecTBEeHHO-HAYYHBIM METOJ MO3HAHUS:
HaOJI0/IEeHUE, TOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIABUIKEHHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIIOTES,
00BsicHEHUE HAa0M01aeMoro sBieHus. Onrucanue GU3NIeCcKuX SBICHUN ¢ TOMOIIBIO MOICIICH.

Hemoncmpayuu.
1.  MexaHuueckue, TEIUIOBbIC, IEKTPUIECKUE, MATHUTHBIC, CBETOBBIC SIBJICHHS.
2.  ®wusnueckue MpuOOPHI U MPOIIeaypa IPSIMBIX H3MEPEHUN aHAIOTOBBIM U ITU(GPOBBIM MPUOOPOM.

Jlabopamopnsie pabomsl u onvimol.

Omnpenenenue 1eHbI ASTEHUS Kbl U3MEPUTEILHOTO MPUOOpAa.

N3mepenue paccTosTHUN.

N3mepenne o0beMa )KUIKOCTH M TBEPAOTO Tena.

Ormpesenenue pa3MepoB MajbIX TEl.

N3mepenne temneparypsl IpU HOMOLIH )KMIKOCTHOTO TEPMOMETPA U AAaTUUKA TEMIIEPATYPHI.
[IpoBenenue ncciaenoBaHusl MO MPOBEPKE TMIOTE3bl: AATBHOCTH IMOJIETAa LIApUKa, MYIIEHHOTO
TOPU30HTAIILHO, TeM OO0JIbIIIe, YeM OO0JIbIle BHICOTA MTYCKa.

A e

Pa3nes 2. [leppoHavasibHbIe CBEICHUSI 0 CTPOCHUH BelllecTBa.

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mepbl. OIBITHI, JOKa3bIBAIOUINE AUCKPETHOE CTPOEHUE
BELICCTBA.

JIBmxeHne wacTull BemecTBa. CBA3b CKOPOCTH JBHKEHHUS YacTUL[ C TeMIepaTypoil. bpoyHoBckoe
nBrKeHue, U dys3us. BzanmoaelicTBre 4acTull BelecTBa: MPUTSHKEHNE U OTTAJIKUBaHUE.

ArperaTHble COCTOSIHUSI BEILECTBA: CTPOCHHUE Ta30B, JKUAKOCTEH M TBEPIABIX (KPUCTAIIIMYECKHX) TEINl.
Bsanmocssa3s MCXKOY CBOMCTBaAMH BCIICCTB B Pa3HBIX arperaTHbIX COCTOSHUAX n nux
aTOMHO-MOJIEKYJISIpHBIM CTpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUNA BOJIBI.

JHemoncmpavyuu.
1.  HaGmoneHne 6pOyHOBCKOTO JBH)KEHUSI.
2. HaGmoaenue nuddys3un.
3.  HaOmronenue sBieHUi, OObSICHSIOMIUXCS MPUTSHKEHUEM WIM OTTAIKMBAHUEM YaCTHI] BEIECTBA.
Jlabopamopuwie pabomul u onvimot.
1. OreHka nuaMeTpa aToMa METOJIOM PAJIOB (C UCTIOIB30BaHueM GoTorpaduii).
2. OMnbITHI 110 HAOJTIOICHUIO TETIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHIT MOJICKYISPHOTO MPUTSKEHUS.
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Paznen 3. /IBu:keHUe U B3auMOAeiicTBUE TeJl.

Mexannueckoe nBrxeHne. PaBHoMepHOe 1 HepaBHOMEpPHOE ABMKEeHHE. CkopocTh. CpeiHsst CKOPOCTh ITPH
HCPAaBHOMCPHOM JIBUKCHUMU. Pacuer MyTHU 1 BpCMCHU NBUIKCHUA.

SIBenne mHepuMH. 3aKOH MHEpUMH. B3auMoaencTBrue Tell Kak MpUYMHA U3MEHEHUS! CKOPOCTH JABUKECHUS
ten. Macca kak Mepa uHepTHOCTH Tena. [ImoTHocTh BemiecTBa. CBsA3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJT
B eIMHUIIE 00BEMA BEIIECTBA.

Cuna kak xapakTepucTHka B3aumozeiicTBus Ten. Cwiia ynpyroctd u 3akoH I'yka. M3mepenue cuibl ¢
MOMOIUIbIO AUHAMOMETpA. SIBJIeHHE TArOTeHUs U cuia TshkecTd. Cuiia TSDKeCTH Ha Opyrux IuiaHerax. Bec
tena. Hesecomocts. CirioskeHHE CHUJI, HAPABJICHHBIX 1O OJHOM mpsmoi. PaBHonelicTBytomas cui. Cuna
TpeHust. TpeHue CKOIbKEHUsl U TpEeHUE MoKos. TpeHue B pupojie U TEXHUKE.

Hemoncmpayuu.

1.  HaOmroneHue MEXaHUYECKOTO JBUKCHHUS Tea.

2. H3mepeHue CKOPOCTH MPSMOIUHEHHOTO ABUKECHHUS.

3.  HaGmronenue siBiIeHUS HHEPIHU.

4.  HaOnropeHue U3MEHEHUs CKOPOCTH MPHU B3aUMOJICHCTBUU TEII.

5. CpaBHeHME Macc 10 B3aUMOJIEHCTBHIO TE.

6.  CnoxeHue cuil, HallpaBJIEHHBIX 110 OJHOM MPSAMOIL.

Jlabopamopuwvie pabomot u onvimol.

1.  OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO JBMKEHHS (IIapUKa B JKUJKOCTH, MOJICIH DJIEKTPUUECKOTO
aBTOMOOWJIS U TaK Jiajee).

2. OrmpenenieHne CpeTHEe CKOPOCTH CKOIBKEHHS OpyCKa WM MIApUKa 110 HAKJIOHHOW TIJIOCKOCTH.

3. Onpenenenue MIOTHOCTUA TBEPIOTO Tea.

4. OnpIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTD pacTskKeHUs (IedopManun) NpyKUHbI OT HMPUITI0KEHHON
CUJIBI.

5. OmubITHl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJILKEHHUS OT Beca Tejla M XapakTepa

COIIPHUKACAOIIUXCs HOBerHOCTeﬁ.

Pa3nen 4. JlaBiieHne TBEPABIX TeJl, JKHAKOCTEl U ra3os.

Hasnenne. CriocoObl yMEHBIICHUS U YBEJIWYCHUs aBjieHus. [laBieHue ra3a. 3aBUCIMOCTD JaBIICHHS Tra3a
oT oObeMa, Temmeparypsl. llepemaya naBneHus TBEPABIMHM TEJNaMH, JKUAKOCTAMH M Tra3aMH. 3aKOH
[Tackans. [ITneBMaTnyeckue MamMHbl. 3aBUCUMOCTD JIaBJICHUS KHUAKOCTU OT TNyOuHBI. ['mapocratnueckuii
napasnokc. Cooburaromuecs cocynbl. [ napaBarueckue MeXaHu3Mbl.

AtMocdepa 3emnn U atMocepHoe naBieHue. [IpuynHbI CyIecTBOBaHUS BO3AYIIHON 000J0YKH 3eMIIH.
OmnbiT Toppuuennu. M3mepenue armocdepHOro mapieHHs. 3aBUCUMOCTb aTMOC(EpPHOTO AABIEHHUS OT
BBICOTHI HaJ] ypoBHEM Mopsl. [Ipubopsl At u3MepeHust aTMOCHEPHOTO AaBICHUS.

JleiicTBue KHMJIKOCTH M Taza Ha MOTPYKCHHOE B HUX Teo. BrITanmkuBaromas (apXxumenoBa) cuia. 3aKOH
Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

Hemoncmpayuu.

3aBUCUMOCTb JIaBJICHUS Ta3a OT TEMIEPATYPHI.

[lepenaya naBieHUs KUAKOCTHIO U Ta30M.

Coobmatommuecs: Cocyabl.

I'mppasinueckwmii npecc.

[IposiBneHue neiicTBrs aTMOC(EPHOTO IaBICHHUS.

3aBUCUMOCTD BBITAJIKHBAIOIIEH CHIIBI OT 00bEeMa MOrPYKEHHON YacTH TeJla U MIIOTHOCTHU KHUJIKOCTH.
PaBeHCTBO BBITANIKMBAIOLIEN CUIIBI BECY BHITECHEHHOM JKUKOCTH.

VYcnoBue miaBaHus Tell: MJIaBaHUE WIM MOTPYKEHUE Tell B 3aBUCUMOCTH OT COOTHOIICHHS
IUIOTHOCTEN TeJa U JKUIKOCTH.

Jlabopamopnwvie padbomut u onvimol.

S B

1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHON B )KHUJIKOCTh YaCTH Tela.

2. OrnpezeneHne BHITAIKMBAIONIEH CUIIBI, IEHCTBYIOINIEH Ha TEJIO, HOTPY>KEHHOE B JKUJIKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJIbI, IEMCTBYIOIIEH HA TEIO B KUAKOCTH, OT MacChl

Tena.

4. OMBITHL, JEMOHCTPUPYIOITUE 3aBUCUMOCTh BHITAJIKUBAIOIIECH CHUJIBI, IEHCTBYIONIEH HA TEJIO B

KUJKOCTH, OT 00BEMA MOTPY>KEHHOM B KUAKOCTh YaCTH TEJIa U OT TUIOTHOCTH KUIKOCTH.

5. KoncTpynpoBaHnne apeoMeTpa WiIH KOHCTPYUPOBAHUE JOJIKH U ONpeieIeHNE €€ IPY30II0AhEMHOCTH.
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Pa3nea 5. PaGoTa m MOIIHOCTB. DHeprus.

Mexanundeckas padota. MOIHOCTb.

[TpocThie MeXaHU3MBI: pblyar, OJIOK, HAaKJIOHHAs TUIOCKOCTh. [IpaBuiio paBHOBecHs pbryara. [lpumenenue
npaBuja paBHOBecHs pblyara K OJoKy. «3osiortoe mpaBuio» Mexanuku. KIIJ[ mpocThix MexaHU3MOB.
[TpocThie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuveckass sHeprus. Kunernueckas u mnoreHuuanbHas dHeprus. lIpeBpamienue ogHoro Buua
MEXaHUYECKOM YHEPTUU B APYrol. 3aKOH COXPAHEHUS SHEPTUH B MEXAHHUKE.

Hemoncmpayuu.

1.  Ilpumepbl NPOCTHIX MEXAHU3MOB.

Jlabopamopusie pabomsl u onvimot.

1.  Ompenenenuie paboThl CUJIBI TPEHHUS MPU PABHOMEPHOM JIBUYKEHUH TeJa MO TOPU3OHTAIBHOMN
MOBEPXHOCTH.

2. HccnenoBanue ycinoBui paBHOBECHUS phluara.

3. Hsmepenue KIIJ] HakIOHHOM MIOCKOCTH.

4. N3ydeHue 3aKkoHa COXpaHEHU MEXAHUYECKOM SHEPTUU.

8 KUIACC

Pa3nes 6. TensioBble siBJICHUS.

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KMHETUYECKOM TEOpUM CTPOEHHUs BellecTBa. Macca U pa3Mepsl
aTOMOB U MoJieKyJd. OTbIThI, MOATBEPKAAIOIINE OCHOBHBIE IOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKON
TEOPHH.

Monenu TBEPAOTO, )KUIKOTO U Ta3000pa3HOTO COCTOSHUI BemecTBa. Kpucrammnaeckue u aMop(HbIe Tena.
OObsicHeHHE CBOICTB Ira30B, KHUAKOCTEH U TBEPBIX TEJI Ha OCHOBE MOJIOKEHUN MOJIEKYIISIPHO-
-KuHeTn4eckoi Teopun. CMaunBaHUE U KaWJUISIpHBIE IBJICHUS. TEmIoBOe pacliupeHe U CKaTHe.
Temneparypa. CBsi3b TeMIiepaTypbl CO CKOPOCTbIO TEIJIOBOTO JIBMXKEHMS 4acTULl. BHYyTpeHHss1 sHeprus.
CriocoObl  M3MEHEHHsI BHYTPEHHEH OSHEpruM: TeIulonepesadya | COBEpIIEHHEe padoThl.  Buusl
TEIJIONEepeIauu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3ITyUYEHHUE.

KonnuectBo TemnoTsl. YnenbHas TEMIOEMKOCTh BelllecTBA. TemnooOMeH U TEmIOBOE paBHOBECHE.
VYpaBHeHue TtemnoBoro OanaHca. IlnaBiaeHue M oTBepleBaHHE KPHUCTAUIMYECKUX BELIECTB. Y JeNbHas
terota raBienus. [lapooOpasoBanume u konaeHcamus. Mcnmapenwe. Kunenuwe. YnpenbHas Teriora
napooOpa3zoBaHMs. 3aBUCUMOCTh TEMIEPATYPhl KUTIEHUS OT aTMOC(EPHOTO J1aBICHHUS.

BnaxnocTs Bo3ayXa.

OHeprus TOIIMBA. Y IeNbHAs TEIIOTa CrOPaHUsl.

[punnuns! padotel Temnossix asurareneil KIIJ[ temnoBoro nsuratens. TensoBble BUTATENd U 3aIluTa
OKPYKaroILEeu Cpeabl.

3aKOH COXpaHEeHMsI U MPEBPAIIECHUS SHEPTUH B TEIUIOBBIX MIpoLieccax.

Hemoncmpayuu.

Habntonenue 6poyHOBCKOTO ABHXKEHHMSL.

Habmonenue muddysuu.

Habutoienue siBineHnii cMauMBaHus U KAWL PHBIX SBJICHUH.

HabmtoeHue TernoBoro pacyupeHus Tedl.

V3MeHeHMe 1aBieHus Ta3a Ipyu U3MEHEHUH 00bEMa M HarpeBaHUM WIIN OXJIAKICHHH.

[IpaBua u3mMepeHus TeMneparypsl.

Bunel Ternonepenayu.

OxJaxieHre Npy COBEpIIEHUH PabOThlI.

9.  HarpeBanue npu coBepIiieHUH padOThl BHEIIHUMH CHUIIAMHU.

10. CpaBHeHUE TEMJIO0EMKOCTEN pa3INYHbIX BEILECTB.

11. HabmoneHue KuneHUs.

12. HabmtoneHue nocTosIHCTBA TEMIEPATyphl MPH MJIABICHUU.

13.  Mojenu TemIoBbIX JBUTATENEH.

Jlabopamopmnwvie pabomot u onvimo.

e N e

1. OnebIThI 10 OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
2. ONBITH 10 BRIPAIIUBAHNUIO KPHUCTAJIOB TOBAPEHHON COJIHM MJIM caxapa.
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3. OmnbITH IO HAOIOIEHHUIO TEIUIOBOTO PACIIMPEHHUS T'a30B, JKUAKOCTEH U TBEPABIX Tell.

4. Omnpenenenne qaBiaeHUs BO3IyXa B Oa/IOHE IIMPHUIIA.

5. OmnpITbl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTH JIaBJICHHUS BO3AyXa OT €ro o0beMa M HarpeBaHUs WIH
OXJIAKICHUS.

6. [IpoBepka runoTe3s! JIMHEHHON 3aBUCUMOCTH JJTUHBI CTOJIONKA KUAKOCTH B TEPMOMETPHUECKON
TpyOKe OT TeMIepaTyphl.

7.  HaOmroneHne M3MEHEHUS BHYTPEHHEH SHEPIHU Tella B pe3yibTaTe TEIUIONepenayd U paboThl
BHEUIHUX CHUII.

8.  HccrnenoBanue siBIeHUS TETTIOOOMEHA MTPH CMEITUBAHUU XOJIOJHOW M TOPsTueii BOBI.

9.  OmpeneneHue KOJIMYECTBA TEIUIOTHI, IOJIYYEHHOIO BOJOW HpU TEMIO00OOMEHE C HarpeTbiM

METaJUIMYECKUM IIUIHHAPOM.

10. Omnpenenenue yaeabHON TEIIOEMKOCTH BEIIIECTBA.

11. WccnenoBanue mpoiiecca UCTIAPEHUS.

12.  OmnpeneneHre OTHOCUTENILHOM BIaXXKHOCTH BO3/1yXa.

13.  Omnpenenenue ynenbHON TEIIIOTHI IJIABICHUS JIb/A.

Paszgen 7. JiekTpuyeckue 1 MATHUTHDIE SIBJICHUS.

DnekTpusanus Tei. J[Ba poja a5eKTpuyeckux 3apsiioB. BzaumonaeiictBue 3apspkeHHbIX Tell. 3akoH Kynona
(3aBUCHUMOCTb CHJIBI B3aUMOJICHCTBUS 3aPSHKEHHBIX TEJI OT BEIMYMHBI 3apsiIOB U PACCTOSIHUS MEXIY
TeJIaMu).

DnekTpuueckoe noisie. HampskEHHOCTh 3JeKTprUYecKoro mosis. [IpuHIuUI Cyneprno3uiuu 3MeKTPUIECKUX
noJieit (Ha KaYeCTBEHHOM yYpPOBHE).

Hocurenu anexkrpudeckux 3apsaoB. DiIeMEHTapHbIN 3i1ekTpuueckuil 3apsa. Ctpoenue aroma. [IpoBoaHuku
U IURJICKTPUKH. 3aKOH COXPAHEHHS 3JIEKTPUUECKOro 3apsija.

DJNIEKTPUYECKHI TOK. YCJIOBHS CYIIECTBOBAHHS JJIEKTPUUECKOTO TOKa. VICTOYHMKM IMOCTOSIHHOTO TOKa.
JleicTBHS 3JEKTPUUECKOTO TOKA (TEIIOBOE, XMMHUECKOE, MAarHUTHOE). DIEKTPUUYECKHUI TOK B YKHJIKOCTSIX
U Ta3ax.

Onekrpuueckas 1enb. Cuna Toka. DinekTpuieckoe HanpsokeHue. ConpoTUBIEHHE MPOBOTHUKA. Y IETbHOE
compoTuBiieHHE BemecTBa. 3akoH Owma nans ydactka menu. [locnepgoBaTenbHOE W HapajljIebHOE
COEMHEHHE MPOBOTHUKOB.

Pabota 1 MOIHOCTB 37€KTpUUecKoro Toka. 3akoH Jxoyns—Jlenna. DnexkTpuueckue nenu U noTpeduTenu
INEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3amMbIkaHue.

IToctosuHble MarHuThl. B3auMoaelcTBUE MOCTOSHHBIX MAarHUTOB. MarHutHoe mnoje. MarHutHoe mnojue
3emun U €ro 3HaueHue Ui >ku3HU Ha 3emuie. OnbIT Opcrena. MarHuTHOE Mojie 3JEeKTPUYECKOrO TOKa.
[IpuMeHeHne SJIEKTPOMArHUTOB B TeXHUKE. JIeHiCTBME MarHUTHOTO TOJsi Ha TPOBOJHUK C TOKOM.
DIEKTPOABUTATENb MTOCTOSIHHOTO TOKA. Mcronb30BaHue 3JIEKTPOABUTATENEH B TEXHUYECKUX YCTPOUCTBaX
Y Ha TPAHCIIOPTE.

Omnsitel @apanes. SABnenue sanekrpomaruutHoi uHAykuy. [Ipasuno Jlenna. Onextporeneparop. CrocoObl
MOJTYYCHUS DJIEKTPUUECKOM SHEPTHH. DJIEKTPOCTAHIIMA Ha BO3OOHOBIISIEMBIX HCTOYHHKAX YHEPTHUH.
Hemoncmpayuu.

DneKkTpu3aIus Tel.

JIBa pojia 31EeKTPUUYECKHX 3apsi/I0B U B3aUMOJIEUCTBUE 3apsHKEHHBIX TE.

Y CTpOUCTBO U ACUCTBUE DIIEKTPOCKOIIA.

DneKkTpocTaTu4ecKas MHAYKIIHS.

3aKOH COXpaHEHUs AIEKTPUUECKUX 3apsiIOB.

[IpoBOIHMKY U TUAAEKTPUKH.

MopenupoBaHre CHIIOBBIX JIMHUN AJIEKTPUIECKOTO TOJISI.

HcTouHnKH NOCTOSIHHOTO TOKA.

JIercTBUS SIEKTPUIECKOTO TOKA.

10. DnexTpuyecKuil TOK B KHUAKOCTH.

11. Ta3oBbIii pa3ps.

12.  M3mepeHue cuibl TOKa aMIEPMETPOM.

13. H3mepeHne 3JIeKTpUYECKOTO HAMPSKEHNS BOJIBTMETPOM.

14. Peocrtar u Mara3uH CONPOTHUBIIEHUI.

15. BsauMmonelcTBHE TOCTOSHHBIX MAarHUTOB.

16. MopaennpoBaHHEe HEBO3MOXKHOCTH Pa3AeaCHMS IOIIOCOB MarHUTA.

e Al
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17.  MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

18.  OmsIT OpcTena.

19.  MarsaurtHoe 1osie Toka. JIeKTPOMarHur.

20. [lelicTBME€ MAarHMUTHOTO IOJISl HA TPOBOAHUK C TOKOM.

21. DnektponBUraTelslb HOCTOSIHHOTO TOKA.

22. MHccnenoBaHue sIBJICHUS AJIEKTPOMAarHUTHOW UHAYKIWH.

23.  Omnbitsl Papanes.

24. 3aBUCUMOCTb HANPABIICHUS] UHAYKIIMOHHOIO TOKA OT YCIOBU €r0 BO3HUKHOBEHHUS.
25. DnekTporeHeparop NOCTOSTHHOTO TOKa.

Jlabopamopmuwvie padbomot u onvimo.

1. OmnbITbl 0 HAOTIOJEHUIO SJCKTPU3AIMH TEI UHIAYKIMEH U MPU COTPUKOCHOBEHUHU.

2. UccnenoBanue neiCTBUS 3JIEKTPUUECKOTO MOJIS HA TPOBOAHUKHU U TUIIICKTPUKU.

3. COopka u npoBepka pabOThI JIEKTPUUECKON LU TOCTOSTHHOTO TOKA.

4.  H3mepeHue u peryimpoBaHUE CUIIbI TOKA.

5. H3mepeHue u peryinpoBaHuE HAIIPSIKCHUS.

6.  HccrnenoBaHue 3aBUCHMOCTH CHIIBI TOKA, HAYIIETO Yepe3 Pe3UcCTop, OT COMPOTUBIICHUS PE3UCTOpa U
HaINpsHKEHUS Ha PE3UCTOPE.

7. OHI)ITBI, ACMOHCTPUPYIOIIHUE 3aBUCUMOCTD SJICKTPUYICCKOI'0 COIIPOTUBJIICHHA ITPOBOAHUKA OT €TI0
JUTMHBI, TUTOIIA/IA TIONIEPEYHOTO CEYCHUSI U MaTepuaa.

8.  IlpoBepka mpaBuia CIOXKEHUS HAMPSHKESHUH MTPH MOCIEA0BATEILHOM COSTUHEHUH JIBYX PE3UCTOPOB.
9.  IlpoBepka mpaBuiia JUIsl CUIIBI TOKA MTPH MAPAJLICIIbHOM COSAMHEHUH PE3UCTOPOB.

10. Ompenenenue pabOThI IEKTPUUECKOrO TOKA, UAYILETO Yepe3 PE3UCTOpP.

11. Omnpenenenurie MOIHOCTH IEKTPUUYECKOTO TOKA, BBIJEIIIEMOI Ha PE3UCTOPE.

12.  HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, MIIYLIETO Yepe3 JIAMIIOUKY, OT HAIIPSDKEHUS Ha HEH.

13.  Omnpenenenue KII/] narpeBarens.

14. HccnenoBaHue MarHUTHOTO B3aUMOJICHCTBUS IOCTOSSHHBIX MAarHUTOB.

15. VI3y4eHue MarHUTHOTO MOJIS TIOCTOSTHHBIX MarHUTOB MPU UX OOBEAMHEHUH U Pa3JIeIICHHH.

16. HccnenoBanue eHCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17.  OmbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHIIBI B3aMMO/ICHCTBHSI KATYIIKHA C TOKOM U MarHuTa OT
CHJIBI TOKA U HAIlpaBJIEHHsI TOKa B KaTYIIKE.

18. HM3y4eHue neHCTBHSI MArHUTHOTO TOJISl HA TPOBOIHUK C TOKOM.

19. KoucTpyupoBaHue 1 U3yueHrue paboThl AJIEKTPOABUTATEIIS.

20. Usmepenue KIIJ asekTpoiBUraTeIbHON YCTAaHOBKH.

21.  OmBITBI IO WUCCIIEOBAHUIO SBJICHUS DIIEKTPOMArHUTHON MHIYKIIWU: WUCCIIEAOBAaHHE M3MEHEHHI
3HA4YEeHHUs U HAIIPABJICHHUS MHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3pnen 8. Mexannuyeckue siBJIeHHs.

Mexannueckoe nBukeHue. MarepuanbHas Touka. Cucrema orcueta. OTHOCUTEIBHOCTh MEXaHMUYECKOTO
JIBWKEeHUd. PaBHOMepHOE mNpsMoNMHENHOE ABWKEHHE. HepaBHOMepHOE NPSAMOIMHEWHOE JBH)KCHUE.
CpenHsisi ¥ MTHOBEHHAsl CKOPOCTh TeJla IPU HEPABHOMEPHOM JIBH)KEHHUH.

VYckopenue. PaBHoyckopeHHOE psiMoTnHeHOE nBrmkeHne. CBoOoHOE manenne. OnbITel ["anmies.
PaBHOMepHOE BHXKEHME TTO OKpYXHOCTHU. [lepros u yacrota obpamenus. JInHeliHas ¥ yrioBasi CKOPOCTH.
[{eHTpOoCTpEMUTENBHOE YCKOPEHHUE.

IIepsbiit 3axkoH Hbrorona. Bropoit 3axon Herorona. Tperuii 3akon Herorona. IIpuHnun cyneprnozunuu
CHII.

Cuna ynpyrocrtu. 3akoH ['yka. Cuiia TpeHHs: cujla TPEHUS CKOJIBKEHUS, CHJIa TPEHHUS [TOKOS, IPYTHe BUJIbI
TPEHUS.

Cuna TsXKECTH M 3aKOH BCEMHPHOTO TATOTEHUs. YCKOpEeHHEe CBOOOJHOrO MajeHus. J[BHKeHHe IIaHeT
Bokpyr Connua. [lepBas kocMuyeckasi ckopocTb. HeBecomocTh u neperpys3ki.

PaBHOBecue MarepuanbHO TOUKH. AGCOIIOTHO TBEpAOE Teo. PaBHOBecHe TBEPIOTO Tela ¢ 3aKPEIICHHON
OChI0 BpamieHust. MomeHT cuibl. LeHTp TsxecTu.

Nmnynbece tena. M3meHnenne nmmynbea. VIMynbe cuibl. 3aKOH COXpaHEHUs MMITyJbca. PeakTuBHOE
JBUKEHHUE.
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Mexanuueckasi paboTa 1 MOIIHOCTb. PaboTa cui TsDKeCTH, yIpyrocTH, TpeHust. CBs3b SHEpPruu U paboThI.
[ToreHnnanpHas SHeprus Tea, MOAHATOTO HAJl MOBEPXHOCTBIO 3e¢MiH. lloTeHnmanbHas »HEprust cxKaTou
npyxusbsl. Kunerndeckas sHeprus. TeopemMa 0 KWUHETUUECKOM 3HEPTHU. 3aKOH COXPAHEHUSI MEXaHUYECKON

SHEPTHH.

Hemoncmpayuu.

1. HabumroieHre MexaHu4ecKoro JBUKCHHSI TeIa OTHOCUTEILHO Pa3HBIX TENl OTCYETA.

2. CpaBHeHHME TyTe M TPACKTOPUM ABUKEHHUS OJHOTO U TOrO K€ Tella OTHOCUTEIBHO Pa3HBIX Tl
OTCYCTA.

3. N3mepenne ckopocTH ¥ YCKOPEHUS IPSIMOJIMHEHHOTO JIBHXKECHHUS.

4, HccnenoBanue npru3HaKoB paBHOYCKOPEHHOTO JIBHYKEHUS.

5.  HabmroneHue ABMKEHHS Tella 110 OKPYKHOCTH.

6. HalGmronenne MexaHMYeCKUX sIBJICHUH, MMPOUCXOAIINX B cUCcTeMe oTcueTa «Tenmexkay mpu e
PaBHOMEPHOM U YCKOPEHHOM JIB)KEHUU OTHOCHUTEIHHO KaOuHEeTa (PU3UKH.

7. 3aBUCHMOCTb YCKOPEHHS TeJla OT MAacChl TeJIa U ACHCTBYIOIIEH Ha HETO CHUIBI.

8. HaGumoienne paBeHCTBa CHIT IPU B3aMMOJCHCTBHH TEI.

9 N3menenune Beca Temna Mpu yCKOPEHHOM JBHIKEHUU.

10. Ilepenauya ummnyibca npu B3aUMOAEHCTBUM TEN.

11. IlpeoGpa3zoBaHus SHEPTUHU PU B3AUMOICHCTBHH Tell.

12.  CoxpaHeHue UMITyJIbca IPU HEYIIPYroM B3aUMOJEHCTBUH.

13. CoxpaHeHue UMITyJbca Ipu abCONIOTHO YIIPYTrOM B3aUMOJICHCTBUU.

14. HaOuroieHre peakTUBHOTO JIBFKCHUS.

15. CoxpaHeHHe MEXaHHUUECKOM FHEPTUU MpH CBOOOIHOM HaICHUH.

16. CoxpaHeHue MEXaHUYECKOW PHEPTUU ITPH JIBUKEHUH Teja M0 JeHUCTBUEM MIPYKUHBI.
Jlabopamopuwvie pabomot u onvimol.

1.  KoHcTpympoBaHue TpakTa JAjisl pa3roHa U JaTbHEHIIEr0 PABHOMEPHOTO JIBMKEHUS IApUKa UITH
TEJICKKH.

2. OmpeneneHue cpeHel CKOPOCTH CKOJIbKEHHUS! OpyCKa WM JIBUYKEHUS IIapHKa MO HAKJIOHHOMN
IUIOCKOCTH.

3. OmpeneneHnue yCKOpeHHS Tella MPH PABHOYCKOPEHHOM JBIDKEHHH 1O HAKIIOHHOM TIIOCKOCTH.

4.  HccnenoBaHue 3aBUCHMOCTH ITYTH OT BPEMEHH TPU PaBHOYCKOPEHHOM JIBIDKEHHH 0€3 HadallbHOW
CKOpOCTH.

5. [TpoBepka runoTe3sl: eciii MpU PaBHOYCKOPECHHOM JBMXEHUU 0€3 HayalbHOW CKOPOCTU IyTH
OTHOCATCS KaK psAJl HEYETHBIX YUCEll, TO COOTBETCTBYIOIINE MPOMEXYTKH BPEMEHH OIMHAKOBBI.

6.  HMccrnenoBaHue 3aBHCHUMOCTH CHITBI TPEHHSI CKOJIBKEHHUS OT CHITBI HOPMAJIBHOTO JTABJICHUSI.

7. Ompenenenue KodpGUIMEHTA TPEHUS CKOIBKEHHS.

8. OmnpeneneHue ;K€CTKOCTH NMPY>KUHBL.

9.  Omnpenenenne paboThl CHIBI TPEHUS NMPU PABHOMEPHOM JBMKEHUHU TeJla MO TOPU3OHTAIBHOMN
TIOBEPXHOCTH.

10. Ompenenennie paboThl CUJIBI YIPYTOCTH MPHU MOABEME T'py3a C UCHOIB30BAHUEM HETOJBIKHOTO U
MOJIBHKHOTO OJIOKOB.

11. HM3ydeHue 3aKkOHA COXpaHEHUSI SHEPTUU.

Pa3znen 9. Mexann4yeckue KoJ1e0aHUsSI M BOJIHBI.

Konebarenbnoe nBmkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJI€OAHWH: TMEpPHUOJA, YacTOTa, aMILUIUTY/A.
MaremaTruecKkuil U MPYKUHHBIN MasTHUKH. [IpeBpalienre sHEpruu mpu KoaedaTeTbHOM JTBUKCHHH.
3aryxatomue kosieOaHus. BreiHykIeHHble KoseOaHus. Pe3zonanc. Mexannuyeckue BOJHBL (CBOMCTBa
MexaHU4YecKuxX BOJIH. [IpogonbHbIe U onepeuHbie BOMHbL. [[1Ha BOJHBI U CKOPOCTh €€ pacipOoCTpaHEHUsI.
MexaHnueckre BOJIHBI B TBEP/IOM Telle, CECMUYECKUE BOJIHBI.

3Byk. ['poMKOCTB 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. MH(pa3Byk U ynbTpa3ByK.

Hemoncmpayuu.

1. Habmonenue konebanuii Te Mo ASHCTBUEM CHITBI TSDKECTH M CHITBI YIIPYTOCTH.
2. Habmonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.
3. HaOmroneHue BBIHYKJICHHBIX KOJI€OaHUN U pe30HaHca.
4, PacmipocTpanenne npoAoabHBIX U MOTIEPEYHBIX BOJIH (Ha MOJEIIH).
5. HabmroneHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
6. AKXYCTHYECKHI pE30HAHC.
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Jlabopamopuuvie pabomot u onvimel.

Onpenenenre 4acTOTHI U Meproja KojaeOaHuii MaTeMaTUYECKOro MasgTHHKA.

Omnpenenenre 9acTOTH U eproja KoJIeOaHu IPY>KMHHOTO MAasITHHKA.

HccnenoBanue 3aBUCUMOCTH Tepro/ia KoyieOaHMil MOABEIIEHHOTO K HUTH IPy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH Tepro/ia KoeOaHU MPYKUHHOTO MasiTHUKA OT Macchl Ipy3a.
[IpoBepka HE3aBUCUMOCTH TepHoJa KoJeOaHui Tpy3a, MOABEIICHHOTO K HUTH, OT MacChl Irpy3a.
OnBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh TMEpHOAa KOJIeOaHUN MPYKWHHOTO MasTHUKA OT MacChl
rpy3a 1 KECTKOCTH MPY>KUHBI.

7. N3mepenue yckopeHust CBOOOIHOTO TaICHHUS.

Pazgea 10. DiiekTpoMariuTHOE 10J1€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbI.

DNEeKTPOMarHUTHOE ToJie. DJNEeKTPOMarHuTHbIe BOJIHBI. CBONCTBA 3JEKTPOMarHUTHHIX BOJH. [Ilkana
AJIEKTPOMATrHUTHBIX BOJIH. Mcriosib30BaHME 3JIEKTPOMArHUTHBIX BOJIH JJIsI COTOBOM CBSI3HU.
DnexkTpoMarHuTHas nmpupojia ceeta. CkopocTh cBeTa. BoiaHOBEBIE CBOCTBA CBETA.

Hemoncmpayuu.

l. CBoiicTBa 3JI€EKTPOMArHUTHBIX BOJIH.

2. BonHoBeIe cBOliCTBa CcBETa.

Jlabopamopnsie pabomsl u onvimol.

1.  W3ydeHue CBOMCTB AMEKTPOMArHUTHBIX BOJIH C IOMOIIBI0 MOOUIILHOTO TenedoHa.

Pa3zngen 11. CBeToBbIe SIBJIEHHUS.

JlyueBas monensb csera. Ucrounuku cera. [Ipsimonunneitnoe pacnpoctpanenue cBeta. 3atmeHus ConHua u
Jlynsl. Otpaxkenue ceta. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETA.

[Tpenomnenue cBera. 3akoH mpenomieHus ceera. [lonHoe BHyTpeHHee oTpaxkeHHe cBeTa. Mcnons3oBanue
MOJIHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOAX.

Jlunza. Xox nydeit B nunH3e. Ontudeckas cucreMa (QoroarnmapaTa, MUKPOCKOINa U TeJeckoma. a3 kak
ONTHYECKasi cucTeMa. bIn30pyKoCTh U 1aTbHO30PKOCTb.

Paznoxenue 6emoro csera B cnekTp. OmnbiTel HptoToHa. CnokeHue crekTpaibHBIX 1BETOB. [lucmepcus
CBeTa.

Hemoncmpayuu.

[IpssMonMHENHOE pacCIIpOCTPAHEHUE CBETA.

OTtpaxkeHue cBeTa.

[Tonyuenue n300pa>keHUi B TIJIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.

[Ipenomnenue caera.

OnTuyeckuii CBETOBO/I.

XoJ yueil B coOuparolieit JInH3e.

Xop mydel B pacCEeUBArOIIEH JINH3E.

[Tonydenue n300pakeHUi C MOMOIIBIO JIHH3.

9.  Ilpunnun neiictBus goroanmnapara, MUKPOCKOIIA U TETIECKOTIA.

10. Mopens rnasa.

11. Pa3noxxeHue 6em0ro cBeTa B CIEKTP.

12. Tlomydenue Genoro cBeTa Mpu CIOKEHUU CBETA Pa3HBIX 1BETOB.

Jlabopamopuvie pabomul u onvimot.

SN S e

PN RN

1.  HccnenoBaHue 3aBUCUMOCTH YIJla OTPa’KeHUs CBETOBOTO Jy4a OT YIJla MaJIeHusl.

2. N3ydeHne xapakTepuCcTUK U300paskeHuUs IPeIMETa B IUIOCKOM 3€pKaJle.

3. HccrnenoBaHne 3aBUCUMOCTH yria NPEJOMIICHHS CBETOBOIO Jiyda OT yIJla IMAJ€HHUs Ha TPAaHHUILE
«BO3IYyX—CTEKJIION.

4.  TlomydyeHue u300pakeHUH ¢ TOMOIIBIO COOMpAOIIEH JTUH3BI.

5. Ompenenenne HOKYCHOTO PACCTOSTHUS M ONITUYECKON CHUITBI COOMPAOIICH JTUH3HI.

6.  OmbITHI 110 pa3oXeHUIO 0eI0To CBEeTa B CHEKTP.

7. OnBITHI 110 BOCHIPUATHIO 1IBETA MIPEIMETOB MPHU UX HAOIIOJCHUH Yepe3 LIBETOBbIE (DUIIBTPHI.

Paszngen 12. KBanToBbIe ABJICHHS.

OmnsiTel Pesepdopna u muanerapHas monens atoma. Mogaens atoma bopa. Mcnyckanue u moryiomieHue
ceera aromoM. KBaHThI. JIMHENYaThIE CIEKTPHI.

PagnoaktuBHOCTh. Anb(a-, 6eTa- u ramMma-uznyudeHus. CtpoeHue aroMHoro siapa. HykiioHHas monenb
aToMHOro sapa. M3oronsl. PangnoaktuBHele npeBpanieHus. Ilepuon nmomypacnana aToOMHBIX 11€p.
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SnepHble peakuu. 3aKOHBI COXpAaHEHUs 3apsI0BOTO M MacCOBOT'O YUCEN. DHEPrus CBSI3U aTOMHBIX SIIEP.
CBa3b Macchl 1 dHepruu. Peakuyu cunrtesa u aenenus saaep. Mcrounuku suepruu CoJiHIIa U 3BE3/1.
Snepnas oHepretuka. J[eMCTBUSA paiMOAKTUBHBIX U3JIy4EHUN HA )KUBBIE OPTaHU3MBI.
Hemoncmpayuu.

CrexTpsl U3JIy4eHHs U MOTJIOLIEHUS.

CrexTpsl pa3aYHbIX Fa30B.

CrnexTp BoJiopoJa.

Hab6mronenue TpekoB B kamepe Buiibcona.

Pabora cuéTurka MOHU3UPYIOMINUX H3ITy4CHHH.

Perucrpanus nznydeHus NpupoIHbIX MUHEPAJIOB U ITPOYKTOB.

JIa6opamopnb1e padomot u onvimol.

R

1.  HaGmoneHue CIUIOMIHBIX U JIMHEHYATBIX CIEKTPOB U3ITyYCHHUS.
2. HccnenoBaHue TPEKOB: H3MEPEHUE SHEPTUH YaCTHUIIBI IO TOPMO3HOMY IyTH (110 (hoToTrpadusiM).
3. N3mepenue paanoakTHBHOTO (PoHA.

IToBTOpHTEIBLHO-0000 AN MOYJIb.

[ToBTOpUTENBEHO--0000IIAIONIMI MOIYJb IPEAHA3HAYCH JJISi CUCTEMATU3alui U 0000IEeHNS TPEeAMETHOTO
COJIEpKAHUS U OIBITA JEATEILHOCTH, IPUOOPETEHHOrO MPU U3YYEHHH BCEro Kypca (pU3MKH, a TakoKe AJs
MOJTOTOBKHA K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY 1O (HU3UKE JUIsi 00y4aroInXCs, BHIOPABIINX 3TOT
yueOHBIN MTpeIMeT.

[Ipu uM3yd4eHUU AaHHOTO MOIYJSl PEATH3YIOTCS W CHUCTEMATH3UPYIOTCS BHIBI JESITEIHHOCTH, HA OCHOBE
KOTOPBIX OO0ECIeYMBAETCsl JOCTH)KEHUE MPEIMETHBIX M METalpeIMETHBIX IJIaHUPYEMBIX pPEe3yJbTaToB
o0yuyeHus, (OpMHUPYETCsl €CTECTBEHHOHAYYHAs! TPAMOTHOCTh: OCBOSHHE HAYYHBIX METOOB HMCCIICIOBAHUS
SBJICHUHA TNPUPOJAbI M TEXHUKH, OBJIQJICHUE YMEHUSAMH OOBSICHATH (PU3MUECKUE SIBICHUS, MPUMEHSA
NOJTy9YCHHBIC 3HAHUS, PEIIaTh 33Jjau, B TOM YHCJIe KaYeCTBEHHBIE H HKCIICPUMEHTAJIbHEIE.
[TpuHIMNMAIBHO JEATEIBHOCTHBIM XapakTep HOaHHOTO pas3jiena pealusyercs 3a C4eT TOro, uTo
o0yyJaroImuecs BHIIOIHSIOT 3a/IaHHsI, B KOTOPBIX UM IPeIaraeTcs:

Ha OCHOBE IOJIyUYEHHBIX 3HAHUN pacrio3HaBaTh U HayYHO OOBACHATH (U3UUECKUE SBJICHUS B OKpYXKarolei
IPUPOJIE U TIOBCETHEBHON KU3HU;

UCII0JIb30BaTh HAYYHbIE METOIbl UCCIEI0BaHUS (PU3HUECKUX SBJICHUMN, B TOM YUCIIE [l IPOBEPKHU TMIIOTE3
¥ TIOJTYYEHHs TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh HayyHble OCHOBBI HambOoJiee BaXKHBIX JIOCTHKEHHUH COBPEMEHHBIX TEXHOJIOTHH, HarpuMep,
NPaKTUYECKOTO HCIIOBb30BaHMs PA3IMYHBIX HCTOYHHKOB SHEPTrHM Ha OCHOBE 3aKOHA NPEBpAIICHHS H
COXPaHEHMsI BCEX U3BECTHBIX BHJIOB SHEPIHH.

INTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3ydyenne Gpu3uku Ha ypoBHE OCHOBHOTO OOIIEr0 00pa30BaHUs HAINIPABJICHO Ha JOCTH)KEHHUE TUYHOCTHBIX,
MEeTaIpeIMETHBIX U NMPEIMETHBIX 00Pa30BaTEebHBIX PE3yIbTaTOB.

B pesynbrare mzydyeHus QpuU3MKM Ha ypOBHE OCHOBHOrO 00IIero odpazoBaHusi y oOywaromierocs Oyayr
c(OpPMHPOBAHBI CIETYIONIUE TUYHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTpUOTHYeCKOro BOCIIUTAHUS:

[l mposiBIIeHHE UHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKON (PU3MUECKOM HAYKH;

[] IEeHHOCTHOE OTHOILIEHHE K JOCTHXKEHUSIM POCCUHCKUX YUCHBIX--(U3UKOB;

2) rpa’AaHCKOI0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

(] TOTOBHOCTh K aKTUBHOMY y4YacTHIO B OOCYXKJE€HHHM OOIIECTBEHHO 3HAYMMBIX M 3THYECKHX
npo0JeM, CBI3aHHBIX C IPAKTUYECKUM MPUMEHEHUEM JOCTIKEHUH (pU3nKu;

. [ oco3HaHuE BaKHOCTU MOPAJIbHO--3THYECKHUX MPUHIUIIOB B IEATEIHHOCTH YUEHOT0;

. 3) 3¢TeTHYEeCKOr0 BOCIIUTAHUSA:

. (] BocTIpUsITHE 3CTETHMUYECKHX KadeCcTB (PU3NUECKOI HAYKH: €€ TapMOHHUYHOI'O MOCTPOCHHUS,

CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;

. 4) HEHHOCTH HAYYHOI'0 IIO3HAHMA:

. [] oco3HaHWe LIEHHOCTH (U3UYECKON HAayKH KaK MOIIHOTO WHCTPYMEHTa MO3HAHUS MHPA, OCHOBBI

Pa3BUTHSA TEXHOJIOTUH, BaKHEUIIEH COCTABIIIOLIEN KYJIbTYpHI;

. [T pa3BUTHE HayIHOM JIFOOO3HATEILHOCTH, MHTEPECA K MCCIIEA0BATEILCKON JEATENEHO i
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. 5) dpopmupoBaHusA KYJbTYPbI 310POBbSI M IMOIMOHAJILHOTO 0JIATOOJIY YU :

o [] oco3HaHue ILIEHHOCTH Oe3omacHoro oOpa3a >KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHpE,
BAXKHOCTH IIpPaBUJI 663OHaCHOFO MOBCACHHA HAa TPAaHCHIOPTEC, Ha AOpOorax, € 3JICKTPUYCCKUM U TCIIJIOBBIM
000py/1I0BaHUEM B IOMAIIHUX YCIOBHSIX;

o ] chopMHUpOBaHHOCTH HaBBIKA pediekcru, MpU3HaHNE CBOETO IpaBa Ha OUIMOKY M TaKOTO JKe IpaBa
y APYTOT0 4eJIOBEKa;

. 6) TpynoBoro BocnuTaHus:

o [l akTMBHOE y4yacTWe B PELICHWU MpPAKTHYECKHX 3a4ad (B paMKax CeMbH, 00pa3oBaTeIbHOMN

OpTraHMU3aIfy, TOPOAA, Kpasi) TEXHOJIOTUIECKON M COLMATbHON HAIMPABICHHOCTH, TPEOYIOMINX B TOM YHCIIE
U GU3NYCCKUX 3HAHMIA,

. [l mHTEpEC K MPAaKTUYECKOMY N3YUEHUIO MPO(ECcCHid, CBSI3aHHBIX C (PUIUKO;

° 7) 3K0JIOTHYECKOI0 BOCTIUTAHMSI:

o (] opueHTanus Ha NMPUMEHEHUE (PU3MUECKUX 3HAHUHM Ui pelIeHHs 3aJad B 00JacTH OKpy’Karollen
Cpebl, IIIAHUPOBAHUS IOCTYIIKOB U OLIEHKU MX BO3MOXKHBIX MOCJIEIACTBUM ISl OKPYKAIOLIEH Cpe/bl;

. [l oco3HaHue r100aNbHOr0 XapakTepa HIKOJIOTHIECKUX MPOOIIeM 1 yTeH UX pPelIeHus;

o 8) ajanTanuy K N3MEHSAIHUMCS YCJIOBHAM COLMATbHON U IPUPOIHOM CpPeabl:

o [] moTpeOHOCTh BO B3aUMOCWCTBUU IPH BBHIMIOJHEHUH HWCCIICAOBAHUA W TPOEKTOB (PU3HUECKON
HAINpaBJICHHOCTH, OTKPBITOCTD OTBITY U 3HAHHUSIM JAPYTHX;

. (] mOBBILLIEHHE YPOBHS CBOEHM KOMIIETEHTHOCTHU Yepe3 MPaKTUUECKYIO AEATeIbHOCTD;

o ] morpeOHOCTh B ()OPMHPOBAHUU HOBBIX 3HAHHM, B TOM uucie (HOpMyIUpOBaTh HIEH, HOHATHS,
THITOTE3BI O (PU3NIECKUX OOBEKTaX U SBJICHUSX;

. [} oco3HaHne neuIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 001acTu pusukw;

. (] IUIaHUPOBAHKE CBOETO PAa3BUTHS B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHMIA;

o [] cTpemiieHHe aHAJIM3UPOBATh U BBISBIATH B3aMMOCBSI3U MPUPOJIbI, OOIECTBA U SKOHOMUKHU, B TOM
YCcIie ¢ UCI0JIb30BaHUEM (PU3NYECKUX 3HAHUM;

. [] oneHKa CBOMX AEUCTBHM C y4ETOM BIIMSHHUS Ha OKPYKAIOLIYIO CpPely, BOSMOXKHBIX INI0OATbHBIX
OCJIECICTBUM.

METANPEIMETHBIE PE3YJIbTATHI

B pesynbrare ocBoeHMs mporpamMmbl MO (UM3MKE Ha YPOBHE OCHOBHOTO O0O0Iero oOpa3oBaHHs Yy
oOyuatomierocss Oyayt chopMUpOBaHbI MeTamnpeIMeTHbIe pe3yJbTaThl, BKIIOYAIONIME MO3HABATEIbHbIE
yYHHUBEpCalbHble yueOHbIE JEHCTBUS, KOMMYHUKATHBHbIE YHHMBEpCalbHble yueOHbIE JEHCTBUS,
peryJsTUBHbIE YHHUBEpCAJIbHbIE yueOHbIE 1eHCTBUS.

ITo3HaBaTeabHbIE YHUBEPCAJIBHBIC y‘leﬁl—lble JeCcTBUA

ba3oBble Jornyeckne a1eMcCTBUA:

. BBISIBJISITH U XapaKTE€PU30BaTh CYIIECTBEHHbIE MPU3HAKN OOBEKTOB (SIBJICHUI);

o YCTaHABIIMBATh CYLIECTBEHHBIN IPU3HAK KiIacCU(DUKAIIMKM, OCHOBAHUS AJis1 000OIIEHUS U CPAaBHEHUS;
. BBISIBJIATH 3aKOHOMEPHOCTH U MPOTHBOPEYHS B paccMaTpuBaeMbIX (pakTax, TaHHBIX U HAOIIOJICHUSAX,
OTHOCSIIIMXCS K (PU3MUYECKUM SIBIICHUSIM;

. BBISIBJISITH MPUUYMHHO--CIIEICTBEHHBIE CBSI3U MPU HM3y4EHUH (PU3MUECKUX SIBICHUH MU TPOIECCOB,

JeJ1aTb BBIBOABI C UCITIOJIB30BAHHUEM JIGJIYKTI/IBHBIX U UHAYKTHUBHBIX yMOSaKJIIOLIeHHfI, BbIIBHUTATh THIIOTE3bI
0 B3aUMOCBSI3X (PU3NYECKUX BEIUYHH;

° CaMOCTOSITENILHO BBIOUPATh CIIOCOO pelieHus: yaeOHOW (hu3nYecKoi 3amaun (cpaBHEHNUE HECKOIBKUX
BapHAHTOB PEIIEHUs, BEIOOp HAaMOOIee MOAXOIAIIETO C YIETOM CAMOCTOSITETTLHO BBIJICIEHHBIX KPUTEPHUEB).
ba3oBble ucciieoBareabckue e CTBUA:

L4 HCIIOJIb30BATh BOIIPOCHI KaK HCCIIeN0BaTEIbCKUM HHCTPYMCHT I1O3HAHMHA,

L4 nNpoBOAUTL MO CAMOCTOSATCIBHO COCTABJICHHOMY IUIAHY  OIIBIT, HECIIOKHBIH (I)I/I3I/I‘-IGCKI/II71
OKCIICPUMCEHT, HeOO0JIBIII0E HCCICIOBAaHUC (bHBI/I'—IGCKOFO SIBJICHUS,

L4 OICHUBATh HA IMPUMCHUMOCTb U JOCTOBCPHOCTH I/IH(I)OpMaI_[I/IIO, MOJIYYCHHYIO B XOJA€ HUCCICIOBAHUA

HJIN SKCIICPUMCHTA,
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° CaMOCTOSITENILHO ~ (OPMYIUpPOBaTh O000OIIEHUS M BBIBOABI 10 pe3ylbTaTaM MPOBEACHHOTO
HaOJII0/IEHUS, OTBITA, UCCIICIOBAHMS,

o MIPOrHO3UPOBATh BO3MOXKHOE JalibHelIee pa3BuTHe (U3MYECKUX IMPOLIECCOB, a TaKXKE BBIIBUTAThH
MPENOJIOKEHNS 00 UX PA3BUTHUU B HOBBIX YCIOBHUSX U KOHTEKCTAX.

Pabora ¢ undpopmanmeii:

o MIPUMEHSTh Pa3IMYHbIe METObl, HHCTPYMEHTHI U 3allPOChI IIPU MOKUCKE U 0TOOpe MH(MOPMALIUU HIIN
JAHHBIX C Y4ETOM IPEAJIOKEHHON yueOHOU (PU3NUeCcKOil 3a1auu;

o aHAJIM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATH HH(GOPMALIUIO PA3TUYHBIX BUIOB U (HOpM
IIPEJICTaBICHHUS];

° CaMOCTOSITENILHO BBIOMPATh ONTHUMAIBHYIO (hopMy mpeacTaBieHus: nHGOPMAIMK U HIUTIOCTPUPOBATH
pelaeMble 3a/1a4 HECIIOKHBIMU CXEMaMH, AUarpaMMaMy, HHOHU rpadukoil 1 uX KOMOMHAITUSMH.
KomMMyHMKaTHUBHbIE YHUBEPCAJbHbIE YUeOHbIe 1eCTBUSA:

o B X0Jie 00CyxJeHUsI yueOHOTO MaTepuala, pe3yJbTaToB Jab0paTOPHBIX PabOT U MPOEKTOB 3aaBaTh
BOIIPOCHI IO CYIIECTBY OOCYKJIa€MOM TE€Mbl M BBICKAa3blBaTh MJIEH, HAllEJCHHbIE HA PELIEHUE 3aJaud U
noJiep>KkaHue 0JaroxenaTeaIbHOCTH OOLICHNUS;

. COTMOCTABJIATh CBOM CYXACHHS C CYXKICHUSMHU JPYyrUX YYaCTHUKOB JHAJIOTa, OOHApYXHBATh
pa3inyre ¥ CXOJICTBO MO3UIINK;

. BBIPAXXATh CBOIO TOUYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTaX;

o MyOJIMYHO TMPEACTaBISATh PE3YNbTAaThl BBINOJHEHHOTO (DU3MYECKOrO OIbITa (9KCIEPUMEHTA,
UCCJICIOBAHMUSI, IPOCKTA);

o MIOHUMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIMBUAYAIBHON pabOThl MpU pELICHUH
KOHKPETHON (hU3UUYECKOM MPOOIEMBI;

o MPUHUMATh LI€TM COBMECTHOM JeATeIbHOCTH, OpPraHM30BBIBATH NEHCTBHS MO €€ JOCTHKEHHIO:

pacapeacisite poJiu, 06CY)KI[aTb nponeccol U PE3YJIbTAaThI COBMECTHOM pa6OTLI, O606I_HaT]5 MHCHUA
HECKOJIBKHUX Jnoz[eﬁ;

L4 BBIIIOJIHATE CBOKO HaCThb pa6OTI)I, A0CTUTrasA KAQYCCTBCHHOI'O pE3yJibTaTa 110 CBOCMY HAIIPAaBJICHUIO U
KOOpAUHHPYA CBOH I[CﬁCTBPI?I C APYTMMHU YWICHAMU KOMAaHbI;
L4 OLICHHUBATb KadYCCTBO CBOCITO BKJIaJda B O6H.[PII>1 IIPOAYKT IIO KPUTCPHUAM, CaAMOCTOATCIBHO

chopMyTUPOBAaHHBIM YYACTHUKAMH B3aHMOICHCTBHSI.

PeryasitTuBHbIe yHHBepCaJbHbIe Y4eOHbIC el CTBUS

Camoopranu3anusi:

o BBISIBJIATH NMPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTyalMsX, TPEOYIOUIMX JUIsl pelieHus (PU3NIECKUX
3HAHUI;

. OPUEHTHPOBATHCS B PA3IMYHBIX MOAXOAAaX MPHUHATHS pEleHU (MHAWBUIYaTbHOE, TNPUHSATHE
pelIeHus B rpyMIe, NPUHITHE PelIeHNn ITpynIo);

. CaMOCTOSITEJIbHO COCTaBJISATh AJIFOPUTM pelIeHUs: (U3NYECKON 3ajaud WIN IJIaHA UCCIEeI0OBaHUS C

YU4E€TOM MMEIOIIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh Ipe/ajiaraeMble
BApPUAHThI PELICHUN;

. JienaTh BRIOOpP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, JMOIHOHAJIbHBII HHTEJICKT:

. JlaBaTh aJI€KBATHYIO OLIEHKY CUTyallUM U IpeyIaraTh UIaH €€ U3MEHEHUS;

. OOBSICHATh MPUYUHBI JOCTHKEHUS (HEJOCTH)KEHUS) PEe3yJIbTaTOB NESTENbHOCTH, /1aBaTh OLIEHKY
PUOOPETEHHOMY OIBITY;

. BHOCHUTBH KOPPEKTHBBI B JIEITEIBHOCTD (B TOM YHUCIE B XOJ BBIMOJHEHUS (PU3UYECKOTO UCCIIETOBAHMS

WIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIbCTB, M3MEHUBIIMXCA CUTYallMd, YCTAHOBJIEHHBIX OHIMOOK,
BO3HMKIINX TPYIHOCTEH;

o OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa LEIH U YCIOBUIM;
o CTaBUTb ce0d Ha MECTO ApPYroro 4eyjoBeKa B XOJE CIOpa WIM JUCKYCCUM Ha HAy4yHYIO TEMY,
IIOHUMAaTb MOTUBBI, HAMEPEHHUS U JIOTUKY JPYIroro;

o MpU3HABaTh CBOC IPaBO Ha OWIMOKY MpU pelieHHH (U3NYECKUX 3a7ady WM B YTBEPXKIEHUSX Ha

Hay4YHbIE TEMBI U TAKOE K€ MPABO JIPYTOro.
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INPEJIMETHBIE PE3YJIBTATbBI

K koHmy oOydeHus B 7 KJjacce INpeIMETHbIE pe3yiabTaTbl Ha 0a30BOM YpPOBHE JAOJDKHBI OTPaXKaTh
c(OPMHPOBAHHOCTh y O0YHAIOLIUXCS YMEHUI:

. WCIOJIb30BATh MOHATHS: (PU3NYECKHE U XUMHUCCKUE SBIICHUS, HAOII0eHUE, SIKCIIEPUMEHT, MOJEIIb,
TUIIO0TE3a, EUHULBI (PU3MYECKUX BEIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS BellecTBa (TBEPHOE,
KHUJKOE, ra3000pa3HOE), MEXaHMYECKOE JBMKEHHE (PaBHOMEPHOE, HEPaBHOMEPHOE, NPSIMOJIMHEHHOE),
TPAaeKTOpUs, paBHOACHCTByIOLIass cuina, Jedopmanus (ynpyras, IUIacTHYECKas), HEBECOMOCTb,
COOOILAOIIMECS COCYIbI;

o pasnuuath sBieHUs (IUPQy3us, TEIUIOBOE ABMKEHHE YaCTHI] BEIIECTBA, PABHOMEPHOE JBHKCHHE,
HEpaBHOMEPHOE JIBUKEHHE, MHEPIMs, B3aMMOJEHCTBHE Tel, PABHOBECHE TBEPIBIX TeNl C 3aKPEIICHHOM
OCBIO BpaIlIeHUs, Iepeaaya JaBJIeHHUs TBEPAbIMH TEJIaMHU, KUAKOCTSIMH U ra3aMu, aTMOoc(epHoe JaBieHue,
IUIaBaHUE TeJl, MPEBpAILEHUs] MEXaHWYECKOH SHEepruu) IO ONUCAHUIO MX XapaKTepHbIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SIBICHHE;

o pacro3HaBaTh IPOSBICHUE U3YYEHHbIX (U3MYECKUX SIBJICHUN B OKPYXKAIOLIEM MHpE, B TOM YHCIE
(du3nyeckue SABJICHUS B MPUPOJIE: IPUMEPHI IBUKEHUS C PA3IUYHBIMU CKOPOCTSAMHU B JKUBOW U HEXHBOM
npupoze, ACUCTBUE CHIIBI TPEHHS B MPHUPOJEC M TEXHUKE, BIUSHHE aTMOC(HEPHOTO TABICHUS HA KUBON
OpraHu3M, IJlaBaHWE pbIO, pblUard B TeJl€ 4YEJIOBEKa, NPH ITOM IEPEBOAMTH MPAKTUUYECKYIO 3ajady B
y4eOHYI0, BEICIISITh CyIIECTBEHHBIE CBOMCTBA (IPU3HAKK) (PU3MUECKUX SBICHUI;

. OIMCHIBATh M3YUYEHHBbIE CBOMCTBA Tel M (PU3MUECKUE SIBICHUS, UCHOJb3Ys (PU3NYECKHE BEIUYMHbI
(Macca, 00BEM, MJIOTHOCTh BEIIECTBA, BPeMs, MyTh, CKOPOCTb, CPEHAS CKOPOCTh, CHJIAa YIPYIOCTH, CHIIA
TSKECTH, BEC Tella, Cuja TPEHHUs, JaBjeHHe (TBEPAOro Teja, KMJIKOCTH, Ias3a), BhITAJIKUBAIOLIAs cuia,
MeXaHu4eckass paboTa, MOUIHOCTb, IUIEYO CHJIBI, MOMEHT CWJIbI, KOA(QQHUIMEHT IO0JIE3HOr0 ACHCTBUS
MEXAHU3MOB, KHHETHYeCKas M NOTEHUUAlbHAs DJHEpPIus), IMpU ONMCAHWU [PABUIBHO TPAKTOBATh
¢u3nueckuil CMBICI HCHOJb3YEMBIX BEIMYMH, MX OOO3HAYEHHS M €IUHUIBl (PU3MYECKUX BEJIUYHUH,
HAXOIUTh (POPMYIIbI, CBS3BIBAIOIINE JaHHYIO (DU3MUYECKYIO BEIMYUHY C JIPYTMMHU BEIMYMHAMH, CTPOHUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMYUH;

o XapaKTepu30BaTh CBOIMCTBA Tell, (GU3NUECKUE SBICHUS W MPOIECCHI, UCTIONB3Ys MPABHUIIA CIOKCHHS
cuJl (B1OJIb OJIHOM IpsiMOii), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumesa, IpaBUIO PAaBHOBECHS pblyara
(6;moka), «30710TOE MPABMIIO» MEXAHMKH, 3aKOH COXPAHEHUS MEXaHHMYECKOW SHEepruu, Mpu 3TOM J1aBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIIUCBIBATH €I0 MAaTEMAaTUYECKOE BbIPAKEHUE;

o OOBSICHATh (PU3HUECKHUE SBJICHHUS, POLIECCH U CBOWCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE CUTYaIHi
IIPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa: BBIIBIATH  [PUUMHHO--CIEJCTBEHHBIE CBSI3H, CTPOMTH
o0BsicHeHHe U3 1—2 JOTMYecKUX IIaroB ¢ OMnopod Ha 1—2 KM3y4eHHBIX CBOMCTBA (PM3MUYECKUX SIBICHUM,
(U3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

. pemars pacueTHble 3afaud B 1—2 faeWcTBUA, MCMONB3ySd 3aKOHbI U (OPMYJIbI, CBSI3BIBAIOLIUE
(¢u3uuecKkre BeITUUMHBI: HA OCHOBE aHaJM3a YCIIOBHS 3a/lauM 3allUCBIBATh KPAaTKOE yCJOBHE, MO/ICTaBIATh
¢u3nyeckue BeIMUUHBI B (OPMYIIBI U MPOBOJUTH PACUECTHI, HAXOJUTh CIPAaBOYHbIE JaHHBIE, HEOOXOIUMBIE
JUIS peUIeHUs 334, OLICHUBATh PeAIMCTUYHOCTh MOJIyYeHHON (PU3NUECKON BETUYNHBI;

o pacrno3HaBaTh NpoOIeMbl, KOTOPHIE MOKHO PELINUTh MPH MOMOIIU (PU3UUECKUX METOJI0OB, B ONUCAHUU
UCCIICIOBaHMs BBIJIENIATh MPOBEPSEMOE IPENNooXKeHUe (TUMOTe3y), pasindyaTb U WHTEPHIPETHPOBATH
MOJIYYEeHHBIN Pe3yNbTaT, HAXOAUTH OUIMOKU B XOJI€ OMBITA, JeNaTh BHIBOJBI IO €0 pe3yibTaraMm;

o MIPOBOAUTH OMbBITBI MO HAOMIOAEHUI0 (U3NYECKUX SBICHUN WM (PU3MYECKHX CBOWCTB Tell:
bopMynupoBaTh MPOBEPSIEMbIE MPEATION0KEHHSI, COOUPATh YCTAHOBKY M3 MPEI0KEHHOTO0 000PYAOBaHNUS,
3aIMMCBIBATh XOJ1 OIbITA U (YOPMYITUPOBATH BBIBOJIBI;

o BBITIOJTHATH NPSIMblE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAacChl Tella, 00beMa, CUJIbl U TEMIIEPATYPHI C
UCIIOJIb30BAaHUEM AHAJIOTOBBIX M LU(POBBIX NPHOOPOB, 3aMUCHIBATh IMOKa3aHHs MPUOOPOB C yUETOM
3a/1aHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHU;

. NPOBOJUTH MCCIEOBAHUWE 3aBUCUMOCTH OJHOM  (HU3MUECKOM BETMYMHBI OT JpPyro ¢
MCIIOJIb30BAaHUEM IIPSMBIX M3MEPEHUN (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBMIKYILErOCs Tejla OT BPEMEHU
JIBUKEHHS Teja, CUJIbl TPEHHUs CKOJIbKEHUS OT Beca Teja, KauecTBa oOpabOTKM MOBEPXHOCTEH Ten U
HE3aBUCHMOCTH CHJIbl TPEHHUs OT IUIOUIAJA CONPUKOCHOBEHMS TEJ, CWJIBI YIOPYTOCTH OT YJUIMHEHHS
IPYKUHBI, BHITAIKUBAIONIEH CHIIBI OT 00bE€Ma MOrPYKEHHOM YacTH Tesla M OT IJIOTHOCTU >KMJIKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH TeJIa, OT IIyOHHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUH IJIaBaHUs Tell,

YCJIOBUH pPaBHOBECCHUS pbIyara u OJIOKOB i, Y4aCTBOBAaTh B INJIAHWUPOBAHUU yquSHoro HUCCII .
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coOUpaTh YCTAaHOBKY M BBIMOJHITH U3MEPEHUS, CIEIYys MPEAIOKCHHOMY IJIaHy, (PUKCHUPOBATh PE3yIbTAaThI
MOJIyYEHHOM 3aBHUCUMOCTH (DU3MYECKHX BEJIMYMH B BUJAE NPEUIOKEHHBIX TaOMUI] U TrpauKoOB, AeNaTh
BBIBOJIBI 10 PE3YJIbTaTaM UCCIICIOBAHNS;

o MPOBOANTh KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BEIUYMH (TUIOTHOCTh BEIIECTBA JKUIKOCTH U
TBEPAOIO Teja, CUJIa TPEHUS CKOJIbKEHUS, JaBJICHUE BO3/yXa, BBITAJIKMBAIOLIAS CHUJIA, EHCTBYIOIIAs Ha
MOTPYXKCHHOE B JKUJIKOCTh TEJIO, KOIPQUIMEHT MOJE3HOT0 ACUCTBUSI MPOCTHIX MEXaHU3MOB), CIIEIYS
NPEUIOKEHHONW MHCTPYKLMU: MPU BBIIOJHEHUH M3MEPEHH coOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBIUMCIISTH 3HAYEHHUE UCKOMOW BEJIMYMHBI;

o co0Jro1aTh MpaBuiIa TEXHUKU 0€30MacHOCTH MPH padoTe ¢ 1adopaTopHbIM 000PYJOBAHUEM;

o yKa3blBaTh MPUHIUIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JTUHAMOMETp, COOOIIAIOLTNECS COCYbl, 0apOMETp, pbluar, MOJIBUKHBIA 1 HEMOJBUKHBINA OJIOK, HAKJIOHHAs
IUIOCKOCTb;

o XapaKTepu30BaTh MPUHLUIIBI IEHCTBUS U3YUYECHHBIX MPUOOPOB U TEXHUYECKUX YCTPOICTB C OMOpOit
HAa WX omucaHus (B TOM YHCIE: MOAIIUIHUKUA, YCTPOMCTBO BOJONPOBOJA, THUIPABIUYECKUN IIpecc,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOW HACOC, apeOMETp), MCHOJIb3ysd 3HAHHUA O CBOWCTBAX (PU3MUECKUX
SBJICHUHN 1 HE0OX0IMMbIe (PU3NUECKHe 3aKOHBI U 3aKOHOMEPHOCTH;

o MPUBOJIUTL TIPUMEPHl (HAXOMUTh WH(MOPMALNHIO O MPUMEPAx) MPAKTHUYECKOTO HCIOJIb30BAHUS
¢u3nyecKuX 3HAHUM B TMOBCEJHEBHOM MXHU3HU M obOecrneyeHus O€30IacCHOCTU NpU OOpallleHHuH ¢
npuOopaMu U TEXHUYECKHUMH YCTPOHCTBAMU, COXPAHEHHSI 3[JOPOBBS U COOIOICHUSI HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEN CPENE;

. OCYILECTBIATH OTOOp HCTOYHUKOB HH(popManuu B HHTepHETe B COOTBETCTBUU C 33JaHHBIM
MOKMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIMUXCS 3HAHUW U MyTEM CPaBHEHHS Pa3IWYHBIX HCTOYHHUKOB
BBIICTIATH HHPOPMAIIUIO, KOTOpas SBISETCS MPOTUBOPEUYUBON MIIA MOKET ObITh HETOCTOBEPHOM;

. MCIIOJIB30BATh MIPH BBITIOTHEHUH y4eOHBIX 33aHUN HAYYHO--TIOMYISIPHYIO JTUTEPATYpy (PU3UIECKOTO
CoOJIep’KaHusl, CIPaBOYHbIE MaTepUalbl, pecypchl ceTu VHTepHEeT, BIajeTh NpueMaMu KOHCIEKTUPOBAHUS
TEKCTa, mpeoOpa3oBaHus HH(PpOPMAITUK U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

. co37aBaTh COOCTBEHHBIE KPAaTKUE MUCHbMEHHBIC U YCTHBIE COOOIICHHUS Ha OCHOBE 2—3 MCTOYHHUKOB
uHpopManuu (U3NIECKOTO COACPKAHUS, B TOM 4YHCIE ITyOJUYHO [€JIaTh KpaTKHe COOOLICHHS O
pe3ynbTaTax MPOEKTOB WM Y4YEOHBIX HCCIEAOBAHUN, MPU ATOM TPAMOTHO HCHOJIB30BaTh W3YYECHHBII
MIOHSITHIHBIN armmapar Kypca (pu3uKH, COMPOBOXKAATH BRICTYIUICHHE MTPE3CHTAIINCH;

o MIPU BBIMIOTHEHUH YYEOHBIX MPOEKTOB M HCCIENOBAHUN pacmpelesiTh OO0s3aHHOCTH B TPYIIE B
COOTBETCTBUHU C IIOCTABJIEHHBIMM 3a/ladyaMH, CJIEIUTh 3a BBINOJIHEHMEM IUIaHA JIEMCTBHM, aJeKBaTHO
OIICHUBATh COOCTBEHHBIM BKIAJ B JI€ATEIBHOCTh TPYIIbI, BBICTpAaUBaTh KOMMYHUKAaTHBHOE
B3aMMOJICICTBHE, YUNTHIBAsi MHEHUE OKPYKAIOIIHX.

K konmy oOydyenuss B 8 KkJjiacce mpeAMETHBIE pe3ynbTaThl Ha 0a30BOM YPOBHE MJOJDKHBI OTpakaTh
c(hOpPMUPOBAHHOCTH Y O0YYAIOIINXCS YMEHHI:

. WCIIOJIb30BaTh TOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHHE aTOMOB M MOJEKYII,
arperatHble COCTOSIHUS BEUIECTBA, KPUCTAITUYECKHE U aMOp(HbIE Tea, HACHIIIEHHBIH U HEHACHIIIICHHBIN
nap, BJIQXHOCTb BO3/AyXa, TEMIEpaTypa, BHYTPEHHSs HSHEpPrus, TEIJOBOW ABUIaTelb, 3JIEMEHTAPHBIN
ANEKTPUUYECKUI 3aps]l, SJIEKTPUUECKOE TOJIe, MPOBOJHUKA U IUAJIEKTPUKU, TIOCTOSIHHBINA SJEKTPUUECKUN
TOK, MarHUTHOE TIOJIE;

o pasnuyath SBJICHHS (TEIUIOBOE pAaCHIMpEHHE U C)KaThe, TeIonepenaya, TEIUIOBOE pPaBHOBECHE,
CMauMBaHHWE, KANMWUISIPHBIE SBJICHUS, UCHApeHUe, KOHJACHCAIWs, IUIABIIEHUE, KPHUCTaIN3alus
(oTBepaEeBaHME), KUTIEHWE, TeIIonepeaada (TeruIonpOBOHOCTh, KOHBEKIIUS, W3Ty4EHHUE), DICKTPU3AIMS
TeJ, B3aUMOJCHUCTBUE 3aps/IOB, NEHCTBUS DJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKAaHUE, B3aMMOJICHCTBHE
MarHuTOB, JICWCTBHEC MArHUTHOTO IIOJII Ha TPOBOJHHK C TOKOM, 3JIEKTPOMAarHUTHAs WHJIYKIUS) TIO
OMHMCAHUI0 MX XapaKTePHBIX CBOWCTB M HAa OCHOBE OMBITOB, JIEMOHCTPUPYIOUINX JaHHOE (u3mdeckoe
SBJICHUE;

o pacrmo3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3UYECKHX SBICHHUN B OKPYKAIOIIEM MHUpPE, B TOM YHUCIIE
dusnyeckue SIBICHUS B TPUPOJIE: TMOBEPXHOCTHOE HATSDKEHHWE M KANMWULSIPHBIE SIBICHUS B TMPUPOJE,
KpUCTaJUTBl B mpupoje, nanydeHue ComHIa, 3aMep3aHie BOJAOSMOB, MOPCKHE OpHU3bl, 00pa30BaHUE POCHI,
TyMaHa, WHes, CHEera, JJIEKTPUUYECKHE SBJICHHs B arMocdepe, DIEeKTPUYECTBO >KUBBIX OpPTaHU3MOB,
MarHuTHOE 1oJje 3eMi, Apei( MorocoB, pPOib MATHUTHOTO MOJIS JUISl )KU3HU Ha 3eMJie, MOJSIPHOE CUSHUE,
P ATOM MEPEBOJIUTH MPAKTUYECKYIO 33/1a4y B YU€OHYIO, BBIICIATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKH )

(pU3NUECKUX SBJIICHUM, j
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o OIMCHIBATh M3yUYCHHBIC CBOWCTBA Tel U (DPU3MUYECKHE SBICHMS, UCIONb3YS (PU3UUECKUE BETUUHUHBI
(TemmepaTypa, BHYTPEHHsSI SHEPIHsl, KOJIUYECTBO TEIJIOTHI, YAEIbHAs TEMJIOEMKOCTh BEIECTBA, yC/IbHAs
TEIUIOTa IUIaBJICHHs, YJAEIbHAas TEIUIOTa MapooOpa3oBaHUs, yJAeNbHas TEMIoTa CropaHus TOIUIMBA,
KO3(pQUIMEHT TOJEe3HOro JCHCTBUSA TEIUIOBOM MAalMHBI, OTHOCHUTENIbHAs BIAXXHOCTh BO3JyXa,
IIEKTPUYECKUI 3apsl, cujia TOKa, EKTPUUYECKOE HANpsSKEHUE, CONPOTHUBIIEHUE MPOBOJHUKA, YAECIBHOE
COIIPOTHBJIEHUE BeEIECTBa, pab0oTa M MOILIHOCTh 3JIEKTPUYECKOIO TOKa), HNPU OMNMCAHUM NPABUIIBHO
TPAaKTOBATh (PM3UUECKUI CMBICT UCIIOIb3YEMbIX BEIMUYKUH, 0003HAYCHUS U €AMHUIBI (PU3NYECKUX BEIUYHH,
HaX0AUTh (POPMYJIbl, CBS3bIBAIOIME JAHHYIO (U3MYECKYIO BEJIMYMHY C JPYTUMH BEIMYMHAMM, CTPOUTH
rpaduKy U3y4EHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITHYNH;

o XapaKkTepu3oBaTh CBOICTBa Tel, (U3UYECKHUE SBJIECHUS U IPOLECCH, MCIOJIb3Yysl OCHOBHBIE
IIOJIO’KEHUS MOJIEKYJISIPHO--KUHETUYECKONM TEOPUU CTPOCHMS BELIECTBA, NMPUHLUI CYNEPHO3ULUM IOJCH
(Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsja, 3akoH OMa Ui ydacTka LenH, 3aKoH JKoyis—
JleHla, 3aKOH COXpPAHEHUS YHEPIUH, MPU 3TOM J1aBaTh CIOBECHYIO (JOPMYJIMPOBKY 3aKOHA M 3alMChIBATh
€ro MaTeMaTUYECKOE BHIPAIKEHUE;

o OOBSICHATh (DU3HYECKHE MPOLECChl U CBOWCTBA Tell, B TOM 4YHUCI€ U B KOHTEKCTE CUTyalui
IIPAKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBIABIATh INPUYMHHO-CICIACTBCHHBIE  CBSI3H,  CTPOMTH
o0BsicHeHHE M3 1—2 JIOTMYECKHX IIaroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOMCTBAa (DM3UYECKHUX SIBICHUM,
(GU3NUECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

o pemaTh pacueTHbE 3agadd B 2-3 NEHCTBHA, WCHOJIB3Ysd 3aKOHBI W (DOPMYIIBI, CBS3BIBAIOIINE
¢u3nyecKkue BEIMYMHBI: HA OCHOBE aHajM3a YCJIOBUS 3a/ladd 3alluChiBaTh KPAaTKOE YCIIOBUE, BBISBISATH
HEJI0OCTAaTOK JIAaHHBIX Ul PELIeHUs 3a/1au, BBIOMpaTh 3aKOHbI U (hOpMYJIbl, HEOOXOIUMBIE /IJIs €€ PEeLCHMS,
IPOBOAMTH pAacueThl U CPAaBHUBATH IIOJIyUEHHOE 3HAu€HUE (PU3NYECKOW BEIUYMHBI C HU3BECTHBIMU
JaHHBIMU;

o pacrio3HaBaTh POOJIEMbI, KOTOPbIE MOXKHO PELINTh IPU MOMOLIM (PU3NYECKUX METOJ0B, UCIIOJIb3YS
ONMCAHUE HCCIIEI0BAHUS, BBLIEIATh IMPOBEPSEMOE NMPEANOI0KEHUE, OLEHUBATh MPABUIBHOCTh HOPSIKA
IIPOBEJICHUS MCCIIEA0BaHNUs, AEJIaTh BbIBOBL;

. MPOBOJUTH ONBITHI 1O HAONIOACHUIO (U3UYECKUX SBICHWNA WIM (U3UUYECKUX CBOMCTB Tel
(KanwIsipHbIE SIBJIEHUS, 3aBUCHMOCTb JaBJIEHHS BO3AyXa OT €ro oObeMa, TeMIepaTypbl, CKOpPOCTU
npolecca OCTBIBAaHMS U HarpeBaHMs INpU H3JIyYCHMM OT LBeTa M3Jyyarolied (morjomuaroeil)
MOBEPXHOCTH, CKOPOCTh HCIApPEHHs] BOJABI OT TEMIEpPaTypbl KHUAKOCTU M IUIOMIAJU €€ TOBEPXHOCTH,
JJIEKTPU3aLMs T€Jl U B3aUMOJACHCTBHE DJIEKTPUUECKUX 3aps0B, B3aMMOJECHCTBUE MOCTOSIHHBIX MAarHUTOB,
BU3YalM3alisl MATHUTHBIX TOJIEH MOCTOSHHBIX MarHUTOB, AEWCTBHUS MarHUTHOTO MOJS Ha IMPOBOJHHUK C
TOKOM, CBOMCTBA 3JIGKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUIaTessl MOCTOSHHOTO TOKA): (OPMYIMPOBATH
IIpOBEpsieMble MPENI0JIOKEHNS, COOMPaTh YCTAHOBKY M3 NMPEAJIOKEHHOTO 000pYyI0BaHUS, OMUCKHIBATD X0
OTbITa U (POPMYJIUPOBATH BBHIBOJIBI;

o BBITIOJHAT NPSIMBIE U3MEPEHUs TEMIIEPATyphbl, OTHOCUTEIBHOW BIA)XKHOCTH BO31yXa, CHJIBI TOKAa,
HaINpsDKEHUsI ¢ MCIOJIb30BAaHHEM aHAJOrOBBIX NMPHOOPOB U JTATUMKOB (PU3MUECKUX BEIUYMH, CPABHUBATh
pe3yibTaThl U3MEPEHUH ¢ YyUETOM 3a/1aHHON a0COIOTHON MOTPEIIHOCTH;

. MPOBOAUTHh MCCIEAOBAHHWE 3aBUCUMOCTH OJHOM (PU3MUECKONM BEIUYMHBI OT JIPpYyrod ¢
UCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUi (3aBUCUMOCTh CONPOTHUBIICHUS TPOBOHUKA OT €r0 JUIMHBI, IO 1
MONEPEYHOI0 CEYEHMsI M YJENbHOI0 COMPOTHBIICHUS BEIIECTBA MMPOBOJHUKA, CHJIBI TOKA, UIYILETO Yepe3
IPOBOAHMK, OT HANpsIKEHUS Ha INPOBOJHUKE, MCCIENOBAHUE I10CIEIOBATEIBHOTO U IMApaJUIENbHOIO
COETMHEHUI NMPOBOJHUKOB): MJIAHUPOBATh HCCIEA0BaHNE, COOMPATh YCTAHOBKY U BBHINOJHITH U3MEPEHUS,
clleflysl MPEeNIOKEHHOMY IJIaHy, (PMKCUPOBATh Pe3yiIbTaThl MOTYYEHHOW 3aBUCHMOCTH B BHJE TaOIUI] U
rpaduKoB, IeaTh BBIBOJIBI 10 pe3yNbTaTaM HCCIEOBAHMUS;

. MIPOBOJIUTh KOCBEHHBIE H3MEpeHHs (u3nuecKkux BenuuuH (yAenbHas TEIUIOEMKOCTh BEIIECTBa,
COIIPOTHBIJIEHUE MPOBOJHUKA, pabOoTa M MOIIHOCTb 3JIEKTPUYECKOIO TOKA): IUIAHUPOBATh H3MEPEHUs,
coOuparh 3KCHEPUMEHTAIbHYIO YCTAaHOBKY, CJleNysl MPeIIoKEHHOW MHCTPYKIHMH, U BBIUYUCIATH 3HAaUCHHE

BEJIMYMHBI;
o co0IroAaTh MpaBuiia TEXHUKHU 0€30MacHOCTH MPpH paboTe ¢ 1abopaTOpHBIM 000PYIOBAHUEM;
. XapaKTepu30BaTh MPUHLUIBI IEHCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMHCTB C OMOpPOI

Ha HUX OIIMCAaHUA (B TOM YHUCJIC: CUCTEMa OTOIUICHUA JOMOB, TUT'POMCTpP, IapoBast Typ6I/IHa, aMIICpMETp,
BOJIBTMETP, CUCTUHK BHeKTpHLIeCKOﬁ OHEPIUH, OSJICKTPOOCBETUTCIbHBIC HpI/I60pBI, HarpeBaTCJIbHBIC
3J'ICKTpOHpI/160pBI (HpI/IMCpBI), QJICKTPHUYCCKUC NTPCAOXPAHUTCIIN, SJICKTPOMATHUT, SJICKTPOABUTATCIIb
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MOCTOSIHHOTO TOKA), UCTOJb3Ysl 3HaHUS O CBOMCTBaX (pU3MUECKUX SBICHUN U HEOOXOIUMBIC (PU3UUECKUE
3aKOHOMEPHOCTH;

o pacro3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOMCTBA M H3MEpHUTEIbHbIE HPUOOPHI MO CXEMaM U
CXEMaTHYHBIM PUCYHKaM (PKUAKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETP, TUTPOMETp, JIBUTATENb
BHYTPEHHEIO CrOpaHMs, »3JEKTPOCKOIl, PEOCTaT), COCTAaBIATh CXEMbl JJEKTPUYECKUX LEeneld ¢
[IOCJIEIOBATEIbHBIM U MAapaUIeIbHBIM COEIUHEHHEM 3JIEMEHTOB, pa3jiuyas YCJIOBHbIE OOO3HAuCHMs
AJIEMEHTOB JJIEKTPUYECKUX LIETICH;

o IPUBOAMUTH HPUMEpPHl (HAXOAUTh HHGOPMALMIO O NPUMEpPax) MPAKTUYECKOrO HCHOIb30BaHUS
(Gu3nuecKux 3HAaHUI B IOBCEIHEBHOW JXM3HM JUIsl o0ecrneyeHus O€30IacHOCTH IMpU OOpallleHHH C
npubopaMy U TEXHUYECKUMHU YCTPOHCTBAMMU, COXPAHEHHS 37J0POBbS U COOIIOCHUSI HOPM IKOJIOTHYECKOTO
IIOBEJICHUS B OKPYXKalOIIeH cpene;

o OCYILECTBIIATH MOUCK MHPOPMAIIUN (PU3UUECKOT0 conepkanust B IHTepHEeTe, Ha OCHOBE UMEIOIIUXCS
3HaHUH U MYTEM CPaBHEHUS JIOTOJIHUTEIBHBIX MCTOYHHUKOB BBICIATH MH(OPMAIHMIO, KOTOPAsk SBISETCS
IPOTUBOPEUYMBON MIIM MOXKET ObITh HEJOCTOBEPHOI;

o HCIOJIb30BATh IIPU BBIIIOJIHEHUH Y4eOHBIX 3aJjaHUi HAy4HO--IIOMYJIAPHYIO JIUTEpaTypy (PU3NYECKOTOo
COJIep’KaHusl, CIPaBOYHbIE MaTepUalbl, pecypchl ceTu VHTEpHET, BlIajeTh NpueMaMu KOHCIEKTUPOBAHUS
TEKCTa, mpeoOpa3oBaHus HH(PpOPMAIUK U3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO;

o co3llaBaTh COOCTBEHHBIE NMMCHMEHHBIE W KPAaTKHE YCTHBIE COOOIIEHUs, 0000mas nHpopManuo us3
HECKOJIbKUX MCTOYHUKOB (PM3NYECKOIO COJEpKaHMs, B TOM YUCIE MYOJUYHO HPEACTaBIATh PE3yJbTaThl
IIPOCKTHOM WJIM HCCIENOBATEIBCKON JEATEIbHOCTH, IIPU 3TOM TI'PaMOTHO MCIOJb30BaTh H3Yy4ECHHBIN
HNOHATHUIHBIN annapaT Kypca (U3MUKH, COPOBOXK/IATh BHICTYIUIEHUE NIPE3CHTALIUCH;

. IIPU BBIIIOJIHEHUU YYEOHBIX IPOEKTOB U MCCIEAOBAHUN (PU3MUECKHUX IHPOLECCOB paclpeacisiTh
00s13aHHOCTH B I'PYIIE B COOTBETCTBUU C MOCTaBICHHBIMHU 3aJauaMH, CIEAUTH 3a BHIIOJHEHUEM IlJIaHa
JeMCTBUM M KOPPEKTUPOBATH €ro, afeKBaTHO OLEHMBATh COOCTBEHHBIM BKJIAJ B JEATEIbHOCTH T'PYIIIbI,
BBICTPAaNBaTh KOMMYHHUKATHBHOE B3aWMOJICHCTBHE, MPOSBIISSi TOTOBHOCTH pa3peniath KOH(IUKTHL.

K koHmy oOydeHus B 9 Kiacce INpeiMeTHbIE pe3yiabTaTbl Ha 0a30BOM YpPOBHE JAOJDKHBI OTPaXKaTb
C()OPMHUPOBAHHOCTD y O0Y4AIOLIUXCST YMEHUI:

o UCIIOJIb30BaTh IIOHATHS: CUCTEMA OTCYETA, MATEpUAIbHAs TOYKA, TPAEKTOPHs, OTHOCUTEIbHOCTH
MEXaHUYECKOro JABMKeHMs, aedopMmanus (ynopyras, IUIacTHYECKas), TPEHHE, LEHTPOCTPEMHTEIbHOE
YCKOpEHUE, HEBECOMOCTh U MEperpy3Kd, LEHTP TSHKECTH, aOCOIIOTHO TBEPJOE TENO, LIEHTP TSKECTU
TBEPJOTO TeNa, paBHOBECHE, MEXaHMUECKHE KOJIeOaHUs W BOJHBI, 3BYK, MH(pa3Byk M YIbTpa3ByK,
JJIEKTPOMArHUTHBIE BOJIHBI, IIKaJa 3JIEKTPOMATrHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JaJbHO30PKOCTD,
CHEKTPBI UCITYCKaHMsI U MOIJIOLIeHHUs, alb(a-, 6eTa- U raMMa-u3IydeHus, U30TOIbI, iJiepHast SHEPreTUKa;

. pa3nuyath ABJIEeHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJIMHENHOE IBUYKEHUE, PABHOYCKOPEHHOE
OpSIMOJIMHEMHOE JBMKEHHE, CBOOOJHOE TMaJeHUE TeJl, PaBHOMEPHOE [BHUKEHHE II0 OKPY>KHOCTH,
B3aMMO/IEIICTBHE Tell, pEaKTUBHOE ABMKEHHE, KojlebaTeabHOe JBM)KEHHUE (3aTyXalolMe M BBIHYKJCHHbIE
KOJICOAHNUs), PE30HAHC, BOJHOBOE JBMIKEHHE, OTPaKEHUE 3BYKA, IPAMOJIMHEHHOE pacIpOCTpaHEHUE,
OTpa’kK€HHE U TPEIOMJICHUE CBETA, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETa, Pa3jloKeHHe Oesoro cBera B
CIEKTp M CIIO)KCHHE CIIEKTPAJIBHBIX IIBETOB, JUCIEPCUS CBETA, €CTECTBEHHAs pPaJINOaKTHUBHOCTD,
BO3HMKHOBEHHUE JIMHEHUYATOTO CIEKTpa U3JIy4eHMs) IO OMHMCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBIICHUE;

. pacro3HaBaTh NPOSIBIEHHE M3YYCHHBIX (U3UUECKUX SBJICHUI B OKpYXarolleM Mupe (B TOM 4HCIe
¢u3uueckue SBICHUS B NPUPOJE: MNPHIMBBI U OTIUBBIL, JABMKEHHE IUTaHeT CONHEYHOW CHCTEMBI,
PEaKTHUBHOE JBWKEHUE JKUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB JKMBOTHBIMH, 3E€MIIETPSICEHUE,
ceificMuueckne BOJIHBI, I[yHaMM, 3XO0, LBETa TeJl, ONTUYECKHUE SBJICHUS B NpPUPOAE, OUOIOTHYECKOe
JeiiCTBHE BUAMMOTIO, YIbTPa(UOIETOBOTO U PEHTTEHOBCKOTO M3IyYeHHM, €CTECTBEHHBINH PaliOaKTUBHBIN
¢$oH, KOCMUYECKHE JIy4Hd, PaAMOaKTUBHOE M3JIyUY€HHE NMPUPOIHBIX MUHEPAIOB, IEHCTBHE PaTUOAKTUBHBIX
U3ITyYeHUI Ha OpraHU3M 4YeJIOBeKa), IPH 3TOM MEPEBOIUTH MPAKTHUECKYIO 33Jauy B y4eOHYIO, BBIICIATh
CYIIECTBEHHbIE CBOMCTBA (IPU3HAKK) PU3UUECKUX SIBICHUA;

. OINMCHIBATh M3yYEHHBIE CBOMCTBA Te€N M (PU3NYECKUE SIBICHUS, UCHOJB3YS (U3MUYECKHE BEIUMUMHBI
(cpenHsist 1 MTHOBEHHAsi CKOPOCTh Tejla IPU HEPAaBHOMEPHOM JIBI)KEHUHU, YCKOPEHHE, epeMEIIeHNe, MyTh,
yIJI0Basi CKOPOCTb, CUJIa TPEHMS, CUJIa YIPYTrOCTH, CHJIA TSKECTH, YCKOpPEHHE CBOOOJHOIO IMaJIeHHs, BeC
Tea, UMITYJIbC Tejla, UMITYJIbC CHJIbI, MEXaHWYecKasi padoTa U MOIIHOCTh, OTEHIIMAIbHAS SHEPTUs Tela,
IIOJHATOrO HAaJ IIOBEPXHOCTBIO 3E€MIIM, IIOTCHIUAJbHAS JHEPIUs CXKATOM IMPYKUHBI, KUHETHYECKas

HCPI'K:A, 110JIHAA MCXAHNYCCKAA SHCPI'U:A, IICPHMO/ M HAaCTOTA KOJI HHWH, JJIMHA BOJIHBI, I' -
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BBICOTAa TOHA, CKOPOCTh CBETa, MOKa3aTeNb MPEIOMIICHUS! CPEbl), IPU OMHCAHUU MPABUIBHO TPAKTOBATh
(Gu3n4ecKnil CMBICI UCIOJIb3YEMBbIX BEJIUYMH, 0003HAYEHUS U €IMHHIBI (PU3HMUECKUX BEIUYUH, HAXOAUTh
(GopMyIbI, CBSI3BIBAIONINE JaHHYIO (PU3UYECKYIO BEIMYMHY C APYTUMH BEIWYMHAMH, CTPOUTH TpapuKu
U3yYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEINYMH;

o XapaKTepu30BaTh CBOMCTBA Tell, (PM3NYECKHE SIBICHHUS U IPOLECCHI, MCIIOIb3YS 3aKOH COXPaHEHUs
SHEpPruH, 3aKOH BCEMHUPHOTO TATOTEHHUs, NPUHLUI CYNEPHO3ULUH CHJI, HPUHLIUI OTHOCHUTEIBHOCTH
lanunest, 3akonsl HproTOHA, 3aKOH COXpaHEHWs] UMIYJbCa, 3aKOHBl OTPAKEHUS U IPEIOMIIEHHS CBETA,
3aKOHBI COXPAHEHHUS 3aps1I0BOI0 U MAaCCOBOI'0 UMCEl IIPU SIIEPHBIX PEAKIMSX, IPH 3TOM /1aBaTh CIOBECHYIO
(opMyIHPOBKY 3aKOHA U 3aIMCHIBATH €r0 MATEMATUYECKOE BHIPAKEHHE;

o OOBSICHATh (hU3MUYECKHE IPOLECChl U CBOWCTBA TeJl, B TOM YHUCIE U B KOHTEKCTE CHUTyalui
IPAaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa: BBIABIATH IPUUYMHHO--CIICACTBEHHBIE  CBA3M, CTPOUTH
00BsICHEHUE M3 2—3 JIOTMYECKUX IIAroB C OMOPOil Ha 2—3 M3Y4EeHHBIX CBOMCTBAa (IM3UYECKHUX SIBICHUM,
(GU3MYECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

. pelars pacyeTHhIE 3a/1a4yM (ONUparolMecs Ha CUCTEMY M3 2—3 ypaBHEHMI), UCIOJIb3Yys 3aKOHBI U
(dopMyInbl, CBs3BIBAIOIIME (PU3UYECKUE BEIUYMHBL: Ha OCHOBE aHAIM3a YCJIOBHSA 3aJauyd 3alHChIBATh
KpaTKoe YCJIOBHUE, BBIABIATh HEJOCTAIOIIME WINM M30BITOYHBIC JaHHBIE, BBIOMpPATh 3aKOHBI M (OPMYIIBL,
HEOOXOUMBIE JUIsl PEIICHHUs], IPOBOAUTHh PACUEThl U OLIEHUBATh PEATMCTUYHOCTD MOJTYYEHHOIO 3HAYCHUS
(Gu3U4ecKoil BETUUNHBL;

o pacrio3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PELIMTh MPHU MOMOIIU (PU3UUYECKUX METOAOB, UCHOIb3YS
ONMCAHUE HCCIIEIOBaHUS, BBIIEISATH MPOBEPSIEMOE IMPEAINOIOKEHUE, OLEHUBATh INPAaBUJIBHOCTH MOpsaKa
IIPOBEJCHUS MCCIIEA0BaHNUs, 1€JaTh BbIBO/bI, HHTEPIPETUPOBAThH PE3YIbTaThl HAOIIOEHUM U OIBITOB;

o IIPOBOJIUTH OIBITHI IO HAOIIOACHUIO (PU3MUECKUX SIBICHUM MU (PU3NYECKUX CBOMCTB Tel (M3ydyeHHe
BTOpOro 3akoHa HblOTOHA, 3aKOHAa COXPAaHEHUs SHEPrHM, 3aBUCUMOCTh MEepHOAa KoleOaHUN NPY>KUHHOIO
MasiTHUKa OT Macchl Irpy3a U >KECTKOCTH IPYKMHBI U HE3aBUCHUMOCTb OT aMIUIUTYJbl MaJbIX KOJIEOaHU,
IPSMOJIMHEHHOE pPacHpOCTpaHEHUE CBEeTa, pa3jokKeHHe Oeoro cBera B CIEKTP, H3yYEHHE CBOMCTB
M300paXCHUS B TUIOCKOM 3€pKaJie M CBOMCTB M300paKCHHSI IIpeIMETa B COOMpArOIIeH THH3e, HAOItoIeHuE
CIUIOIIHBIX U JIMHEHUYAThIX CHEKTPOB M3IYUYEHHUs): CAMOCTOSITEIbHO COOMpaTh YCTAHOBKY M3 M30BITOYHOIO
Habopa 000pyAOBaHMUSI, ONMCHIBATEH XO/I OIBITA M €r0 Pe3yJIbTaThl, (HOPMYIUPOBATH BHIBOIBI;

o IIPOBOAUTH TMPU HEOOXOIMMOCTH CEpHUIO0 MPSAMBIX H3MEPEHUM, OINpeAeNss CpeJHee 3HaueHue
u3MepseMoil BelMMUYMHbBI ((POKYyCHOE pacCTOsHHE coOMparoled JMH3bI), 0O0OCHOBBIBaTH BBIOOp criocoba
U3MepeHUs (U3MEepUTENbHOTrO Ipubopa);

o IIPOBOJIUTh HCCIIEIOBAaHUE 3aBUCUMOCTEH (DM3MYECKMX BEJIMYMH C HCIOJIb30BAaHUEM MPSIMBIX
U3MEpEeHM (3aBUCUMOCTh IyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JABM)KEHHUU 0€3 HayaJbHOM CKOpPOCTH,
nepuojia KojebaHuii MaTeMaTHUECKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIJla OTPa’KE€HHsI CBETA OT
yria najeHus W yrjia OpejoMJIeHUs OT yrja MaJeHHs): IUIaHUpPOBaTh HCCIIEJOBAHHME, CAMOCTOSITEIHHO
coOMpaTh YCTaHOBKY, (PMKCHPOBATh PE3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MUYECKUX BEJIWYHMH B BHUJIE
TabJIML ¥ TpaUKOB, JI€1aTh BHIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBAHMUS;

o IIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYMH (CPEIHSIsI CKOPOCTh U YCKOPEHUE Tena MpH
PaBHOYCKOPEHHOM JIBUKEHUHU, YCKOPEHHE CBOOOJHOIO MaJEHUs, KECTKOCTh MPYXXHUHBI, KOI(P(PUIHEHT
TPEHMSI CKOJIbKEHHSI, MEXaHUYecKasi padoTa U MOIIHOCTb, YaCTOTa U NEPUOJ KOJIeOaHUI MaTeMaTH4ecKoro
U IPYKMHHOT'O MasiTHUKOB, ONTHYECKas cuja coOMparollel JMH3bI, paAHOaKTUBHBIN (OH): IUIaHUPOBATH
U3MEpEeHHs], COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIMOJIHATh U3MEPEHHUS, Ceays MpPeI0KEeHHOM
UHCTPYKLIMU, BBIYUCIIATh 3HAYCHHE BEIUYMHBI M AHAJTU3UPOBATh MOJYYEHHBIE PE3yJbTaThl C YYETOM
3a/laHHOM MOTPEIIHOCTH U3MEPEHU;

. co0Jro1aTh MpaBUiIa TEXHUKU 0€30MacHOCTH MU padoTe ¢ 1abopaTopHbIM 000pPYJOBAHUEM;

o pa3nuyaTh OCHOBHBIE TPU3HAKM M3YYEHHBIX (U3MUYECKUX MOJEJNeH: MaTepualbHas TOYKa,
abCOJIIOTHO TBEP/OE TENO, TOUEUHBIH MCTOUYHHUK CBETa, JIy4, TOHKAas JIMH3a, IJIaHETapHas MOJENb aroma,
HYKJIOHHas1 MOJI€JIb @aTOMHOTO Spa;

o XapaKTepu30BaTh MPUHLUIBI ACUCTBUS M3YyYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOMHCTB C OMOpPOit
Ha WX ONUCaHHusi (B TOM YHUCIE: CIIUIOMETp, JATUMKU TOJIOKEHHUS, PACCTOSHUS M YCKOPEHUS, pakKera,
9XO0JIOT, OYKH, MEPUCKOIN, ¢oToamnmnapar, ONTHYECKHE CBETOBOJbBI, CIEKTPOCKON, JO03UMETp, Kamepa
Bunbcona), ucnosnp3ys 3HaHMS O CBOMCTBaXx (U3MYECKUX SBJICHUH U HEOOXOAMMBbIE (QHU3NUECKUe
3aKOHOMEPHOCTH;
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. HCIIOJIB30BAaTh CXEMbl M  CXEMaTU4YHbIE pPUCYHKM HW3Y4YCHHBIX TEXHHMUYECKUX YCTPOWCTB,
U3MEPUTENIBHBIX MPUOOPOB U TEXHOJOTMYECKUX MPOLIECCOB MPH PEHIEHUH y4eOHO--IPaKTUYECKUX 3ajad,
ONTUYECKHUE CXEMBI JJIsl IOCTPOEHUS M300paXKeHUH B IIJIOCKOM 3€pKajie U cCOOMparoIel JIMH3E;

o IPUBOAMUTH HPUMEpPHI (HAXOAUTh HHGOPMALMIO O NpUMEpPax) MPAKTHUUYECKOIO HCIOIb30BAHUSA
(Gu3nuecKux 3HAaHUI B IOBCEIHEBHOW JXM3HM JUIsl o0ecrneyeHus O€30IacHOCTH IMpU OOpallleHHH C
npubopaMy U TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAaHEHHS 37J0POBbs U COOIIOICHUSI HOPM IKOJIOTHIECKOTO
IIOBEJICHUS B OKPYXKalOIIeH cpene;

. OCYILIECTBIATh NOUCK HHGOpMAMKM (PHU3HMUECKOro cojaepkaHuss B VHTepHeTe, CaMOCTOSATEIBHO
bopMynHpyst TOUCKOBBIN 3aIIPOC, HAXOAUTH YTH OIMPEACIICHUS TOCTOBEPHOCTH MOIY4eHHONH HHPOPMALIUU
Ha OCHOBE MMEIOIIUXCS 3HAHUM U JOTIOJIHUTEIbHBIX HCTOYHUKOB;

o HCIOJIb30BATh IIPU BBIIIOJIHEHUH Y4eOHBIX 33JaHUN HAyYHO--IIOMYJIAPHYIO JUTEPATypy (PU3NUECKOro
COJIepKaHus, CIIPABOYHBIE MaTEpUalIbl, pecypcsl ceTu VMHTEpHET, BIaseTh NpueMaMu KOHCIEKTUPOBaHUS
TEKCTa, mpeoOpa3oBaHusi HH(PpOPMAIIK U3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO;

o CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOLIECHHSI HA OCHOBE MH(OPMAIIMK U3 HECKOJIbKUX
UCTOYHUKOB (U3MYECKOTO COACp)KaHUs, IyOJUYHO MPEACTaBIATh pPE3yNbTaTbl IPOEKTHON MU
HCCIIE0BATENIbCKON EATEIbHOCTH, IIPU 3TOM I'PaMOTHO HCIIOIb30BATh MU3YyYEHHBIN IOHATUWHBIN anmnapar
U3y4yaeMoro pasjena (U3MKM M CONPOBOXKIATh BBICTYIUIEHHE Ipe3eHTalueil ¢ y4éToM OcoOeHHOCTeH
ayJIUTOPUU CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KosaunyecTBo yacos DJIEeKTPOHHbBIE
Ne HaunmeHnoBaHMe pa3je/ioB U TeM (uudpossbre)
Konrpoabnsie | Ilpakruyeckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pasznen 1. ®u3uka u e€ posib B NO3HAHUM OKPYKAIOIIEr0 MUPA
bubnnorexa [JOK
1.1 dusnka - Hayka 0 IpUPOJIE 2 0 0
YK PHPOA https://m.edsoo.ru/7f416194
bub6 K
1.2 dusnueckre BETUINHEI 2 0 1 nomorexa O
https://m.edsoo.ru/7f416194
bubnuorexa [JOK
1.3 E 7| 2 0 1
CTECTBEHHOHAYUYHBIN METO]1 TO3HAHUS hitps://m.cdsoo.ru/7f416194
Wroro no pazneny 6
Pasnen 2. [lepBoHaya/ibHbIE CBeICHUS O CTPOCHUM BelIeCTBa
bubmmoteka [IOK
2.1 C 1 0 0
ThoeHHe petectsa https://m.edsoo.ru/7f416194
29 JIBr>KeHrE U B3aUMOJEHCTBUE YaCTHIL ) 0 ) bubmuorexa [JOK
) BEIIIECTBA https://m.edsoo.ru/7f416194
bubmmoteka [IOK
2.3 Arperatuole COCTOSHHUS BEIIECTBA 2 0 0
P m https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBuskeHue U B3aUMOAeCTBHE TeJl
bu6nuorexa [JOK
3.1 MexaHndeckoe CHHE 3 0 0
XATHACCROC ABIDRCHH https:/m.edsoo.ru/7416194
3.2 Nuepuus, macca, I0THOCTh 4 0 1 bubnuotexa [JOK
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https://m.edsoo.ru/7f416194
bubmuorexa [JOK
33 Cuna. B 14 1 2
1. BHpT cit https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nen 4. JlaBjieHne TBEPABIX TeJl, ;KHAKOCTEl U ra3oB
41 Hasnenue. [lepenaya naBiieHust TBEPIbIMU 3 0 0 bubnmnoreka HOK
' TeJIaMH, JKUAKOCTIMHU U ra3amMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 JlaBIIeHHE KUAKOCTH > 0 0 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4, A
3 TMOC(EPHOC J1aBIICHHE 6 0 0 https://m.edsoo.ru/71f416194
44 [elicTBHE KUAKOCTH U raza Ha NOTPYKEHHOE 7 1 3 bubnmoreka [JOK
' B HHUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3pea S. PaboTa m MoOIHOCTB. JHeprust
bubmmoteka [IOK
.1 P 1
> a6oTa 1 MOMEOCTS 3 https://m.edsoo.ru/7f416194
bubmmoteka [IOK
5.2 II 5 1
POCTHE MEXARHISMEL https://m.edsoo.ru/7f416194
bu6nuorexa [IOK
5.3 M 4 1 1
CRAMIACCRAN JHepHit https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 3 12
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8 KVIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHHe pa3aeiioB H TeM nudpoBbie
Ne n/m P Kontpoabnbie | IlpakTuueckue (wipp )
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
Paznen 1. TenmioBeIe ABJIeHUS
bu6nmoreka [IOK
1.1 C i 7 0 0
TPOCHHC 1 CBOMCTBA BEIICCTBA https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
1.2 T 21 1 5
CILTOBRIC TPOLECCRT https://m.edsoo.ru/7f4181ce
Uroro no pazueny 28
Pa3znen 2. JjekTpryecKkre U MATHUTHBIE SIBJICHUS
21 DNeKTpUYECKUE 3apsibl. 3apsHKCHHBIC Tela 7 0 1 bubnmnoreka [JOK
’ U UX B3aUMOJeHCTBUE https://m.edsoo.ru/7f4181ce
bu6nuorexa [IOK
2.2 IT i 7 20 1
OCTOSIHHBIN AJIEKTPUUECKUI TOK 7 hitps://m.edsoo.ru/ 74181 ce
bu6nuorexa [IOK
2.3 M 6 1 1.5
ATHUTHBIC ABJCHHIA https://m.edsoo.ru/7f4181ce
bubmmoteka [IOK
24 9 4 0 0
JICKTPOMATHHTHA HHAYKIIA https://m.edsoo.ru/7f4181ce
Uroro no pazneny 37
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68 3 14.5
[okymeHT co3aaH B anekTpoHHon chopme. Ne 7 oT 12.08.2024. UcnonHuTens: YBaposa [.10. 0 3IEKTPOHHbIA

Ctpanuua 21 n3 26. CtpaHuua cosgara: 12.08.2024 14:15 ¥ TATAPCTAH


https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KVIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Kontpoabnbie | IlpakTuueckue
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
Paznen 1. Mexannueckue siBJIeHUSA
11 Mexannueckoe IBIKEHNE U CIIOCOOLI €r0 10 0 1 bubmuorexa [JOK
' ONMCaHUs https://m.edsoo.ru/7f41a4a6
. bubnuoreka IIOK
1.2 BsaumogeiictBue Ten 20 1 3 1
https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3aKOHBI COXpaHEHHUA 10 0 3
p https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 40
Paznen 2. MexaHn4yecKHe K0J1e0aHUSI ¥ BOJIHBI
bu6nuorexa [IOK
2.1 Mexannueckue KoJIeOaHus 7 0 3
https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
2.2 MexaHH4eCKHE BOIHEL. 3B 8 1 3
YK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Paznen 3. DaekTpoMarHuTHOE MoJie M 3J1eKTPOMATHUTHBIE BOJIHBI
31 DNEeKTPOMarHuTHOE 110JIE U 6 0 ) bu6muoreka [IOK
' 3IIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Paznen 4. CBeToBbIe SIBJICHUS
4.1 3aKkOoHBI pacCIpOCTPAaHEHUS CBETA 6 0 2 bubnuotexa [JOK
[okymeHT co3aaH B anekTpoHHon chopme. Ne 7 oT 12.08.2024. UcnonHuTens: YBaposa [.10. r'aﬂEKTPOHHbm
m¥ TATAPCTAH

Ctpanuua 22 n3 26. CtpaHuua cosgara: 12.08.2024 14:15


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
bubmuorexa [JOK
4.2 JI 0 6 0 3
HHSBLH OTTIHECKHIE TPHOOPH https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.3 P 0 3 0 2
A3TONCHHE DEJIOTO CBETA B CHEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15

Paznen 5. KBanToBble siBJIeHUA

bubnuorexa [JOK
5.1 Hcnyckanue u MOTJOIEHUE CBETa ATOMOM 4 0 1
https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
52 6 1 1
CTpocHue aToMHOTO 51pa https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
53 bl 7 1 1
JIEpHBIC PEaKIIUU https://m.edsoo.ru/7f41a4a6
Uroro no pazueny 17

Pa3nea 6. [loBTOpuTEeIbHO-000011Ia10 1M MOYJIb

6.1 [ToBTOpenue u 0600IIEHIE COEPIKAHUS 9 0 5 bu6nuorexa [IOK
’ Kypca ¢pu3uku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 27
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Jluct cornacoBaHus k gokymeHTy Ne 7 ot 12.08.2024
MununaTop cornacoBanus: Yeaposa [.}O0. CekpeTtapb
CornacoBaHune nHnyumnposaHo: 12.08.2024 14:16

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe

N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus

LiMoanucaHo

1 bakangwha J1.B. 12.08.2024 - 14:18
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