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INOACHUTEJIBHASA 3AIINCKA

[IporpamMa 1o (u3KMKe Ha YpPOBHE OCHOBHOTO 0OIIero 0Opa3oBaHMs COCTaBlieHa Ha
OCHOBE IOJOXEHUH M TpeOOBaHUN K pe3ynbTaTaM OCBOEHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHOM Tmporpammbl, mpeactaBieHHbix B DPI'OC OO0, a Takke ¢ ydérom
benepanbHOi paboueil mporpammbl BocnuTaHus M KoHuenuuu npenojaBaHus ydeOHOTO
npeaMera «Pusukay.
Copmepxanne  mporpaMMbl 1o (GU3MKE  HAlpaBIeHO  Ha  (OPMHUPOBAHUE
€CTeCTBEHHOHAYYHOH TpaMOTHOCTH OOYYAIONIMXCS M OPraHM3aLMI0 M3Y4YeHUs (QHU3UKU Ha
NeSITeIbHOCTHON OcHOBe. B mporpamMme mno (Qusuke y4dUTHIBAIOTCS BO3MOXHOCTH Y4e€OHOIO
npeamera B peanmuzanuu TpeboBanuit PI'OC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U
METallpeIMETHbIM  pe3yJbTaTaM  OOy4eHHs, a  TakkKe  MEXIPEIMETHbIE  CBS3U
€CTeCTBEHHOHAYYHBIX y4eOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHMS.
[TporpammMa 1o ¢u3uke ycTaHaBIMBAET pacHpeieseHue ydyeOHOro martepuaia 1o rojiam
o0ydeHust (1o Kjiaccam), MpeajgaraeT HPUMEPHYIO IMOCJIEI0BATEIbHOCT H3YyYEHUS TEM,
OCHOBAaHHYIO Ha JIOTHKE pPa3BUTHUA HPEIMETHOrO COJAEpX aHHUA U Y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcs.
[Tporpamma no ¢usuke pazpaboTaHa ¢ LeIbIO OKa3aHUS METOAMYECKONH OMOIIY YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
dusmka gBISETCS CUCTEMOOOPa3yIOIUM Ul €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (pU3MUEcKue 3aKOHBI JISKAaT B OCHOBE MPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonoruelt, actpoHomMuel U (uznyeckoil reorpagueil, BHOCUT BKJIAJ] B €CTECTBEHHOHAYYHYIO
KapTHHY MHUpa, TPEAOCTABISET Hambosiee sICHbIe 00pa3lbl NPUMEHEHHs HAyYyHOTO METOoja
IIO3HAHUS, TO €CTh CI10C00a NOIYUYEHHUs JOCTOBEPHBIX 3HAHUI O MUDE.
OnHa W3 TJIaBHBIX 337a4 (U3MYECKOro o0pa3oBaHUsS B CTPYKType oOmiero oOpa3oBaHUS
COCTOUT B (POPMUPOBAHMM €CTECTBEHHOHAYYHOH TIpaMOTHOCTH M HHTEpeca K HayKe Yy
o0ydJarouuxcs.
N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IIPENIOaracT OBJIAQJACHUE CIEAYIOIIUMU
KOMITETEHTHOCTSIMH, XapaKTePHU3YIOIIMMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTD:
® HAy4YHO OOBSACHSATH SIBICHUS;
® OIICHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMS;
® UHTEPIPETHPOBATH JaHHBIE W HKCIIOJL30BaTh HAYYHBIE JIOKA3aTeNbCTBA JUIS
MOJTyYEeHHUS BBIBOJIOB.
[lenu wm3yueHuss (QU3MKM HA YpPOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs ONpEAETICHbI B
Konuernun npenogaBanus yaeOHOTO npeamera «DPu3nka» B 00pa3oBaTEIbHBIX OpPTaHU3AIMIX
Poccuiickoii ®@enepanuy, peaau3ylolMX OCHOBHBIE O00IIe00pa3oBaTeNbHble MPOTrPaMMBI,
yTBepxkI€HHON pemenneM Kosermn MunncreperBa npocsemenus Poccuiickont denepanun
(mportokon ot 3 nexadbps 2019 r. Ne [IK4BH).
Hesn n3yyenust pu3nkm:
e [puoOOpeTeHHe HHTEpeca U CTPEeMIIEHUS OOy4aroIlUMXcs K HaydHOMY H3YyYEHHIO
IPUPO/IbI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEICTABICHWA O HAYYHOM METOAE TO3HAaHWS ¥ (OPMHPOBAHUE
UCCIIEIOBATEIILCKOTO OTHOIIEHHS K OKPY)KAIOIINM SIBIICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3y4YeHHUs] OCHOB CTPOEHUS
MaTepuy U pyHAaMEHTAIbHBIX 3aKOHOB (PU3MKH;

e (opMupoBaHHE MPEICTABICHUNA O POJM (PH3UKH TSI PA3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymed mnpodeccnoHaIbHON
JeSITeIbHOCTH, CBS3aHHOM ¢ (PM3MKOI, MOATrOTOBKA K JalbHENIIEeMy O0yYEHHIO B 3TOM
HaIlpaBJICHUH.



JlocTkeHre STUX TIIeNiell mporpaMMbl 1Mo (U3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus 00ecIIeunBaeTCs PEIICHUEM CICAYIOIMNX 3a1aY:

npuoOpeTeHUe 3HAHMKW O JUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHHYCCKHX,
TETJIOBBIX, JICKTPUUECKMX, MATHUTHBIX U KBAHTOBBIX SIBIICHHSX;

npuoOpeTeHne yMEHHH ONUCHIBaTh M OOBSICHATh (DU3UYECKHE SBICHHS C
HCIIOJIb30BAHHUEM TOJTYUYCHHBIX 3HaHHﬁ;

OCBOCHHE METOJIOB PEUICHUS MPOCTSHIIMX PACUETHBIX 3a7a4 C HCIOJIb30BaHHEM
bu3HMUECKUX MOJIEIICH, TBOPYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 337134,

pPa3BUTHC YMCHI/Iﬁ Ha6JIIOI[aTB MNpUpoOAHBIC ABJICHHA W  BBIIIOJIHATL  OIIBITHI,
nabopaTtopHbie Pa0OTHl W AKCIIEPUMEHTAIBHBIC HCCICIOBAHUS C HCIOJI30BaHUEM
U3MEPHUTEIBHBIX TPUOOPOB;

OCBOCHHE MPHEMOB pabOThl ¢ MHMOpMAIKEl (GHU3HMUECKOro COACPIKAHUS, BKIIOUYAs
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSX (U3UKH, aHAIU3 U KPUTUUYECKOE
OlLiIcHMBaHUE HH(OPMAIIHH;

3HAKOMCTBO €O cepaMu MPOPECCHOHATBHON EATEIHPHOCTH, CBI3aHHBIMU C (DU3UKOM,
N COBPEMCHHBIMH TCXHOJIOTUAMH, OCHOBAHHBIMH HAa JOCTHIXCHUAX ¢)H3H‘~ICCKOﬁ HAayKH.

Ha u3yuenue ¢usuku (0a30BbIil ypoBEHb) HA YPOBHE OCHOBHOTO 00IEero 00pa3oBaHUs B
yuebHoM 1utane MBOY COII Ne30 orBomurcst 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B
HeJen), B 8 kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 gaca B HeeIO).

COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Pasznen 1. ®usuka u e€ poJib B IO3HAHMH OKPY:KAIOLIEr0 MUpa.

®usuka — Hayka o npupoje. SAsnenus npupoasl. OU3NYECKUE SABICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuuHMHBL M3Mepenue ¢usndeckux BenuunH. Dusnyeckre MPHOOPHI.
ITorpemnocts u3MepeHuil. MexnyHapoiHas CUCTEMA €IUHHII.

Kak ¢u3uka m apyrue ecrecTBEHHbIE HAyKH H3Yy4aroT Ipuponay. EcrecTBeHHOHay4HBIN
METOJ TMO3HaHMA: HaOJIO/eHHE, IOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIIBUKEHHE THUIIOTE3,
HKCIIEPUMEHT IO TMPOBEpKE TIHUIOTe3, OOBsAcCHEHHEe HabmoaaeMoro spieHus. OmnucaHue
(bU3NUECKUX SBICHUH C ITOMOIIBIO MOJIETEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBBIE, DIEKTPHUUYECKHE, MAarHUTHBIEC, CBETOBBIC SIBIICHHUSI.

2. Dusudeckue MPUOOPHI M MPOIEAYPa MPSIMBIX U3MEPCHHUI aHAJIIOTOBBIM M ITU(POBBIM
npuOOpoOM.

Jlabopamopnuvie padbomot u onvimol.

1. OmpeneneHuie EHBI IEICHUS IKAJIbl U3MEPUTEIHLHOTO MPUOOpAa.

2. HM3mepeHune pacCTOSHHIA.

3. H3mepenue 00bEMa KUIKOCTH U TBEPAOTO Tela.

4. OmnpeneneHue pa3MepoB MaJbIX Tell.

5. Msmepenue temrieparypbl MpU TOMOIIM >KAJKOCTHOTO TEPMOMETpa W JlaTYHMKa
TEeMITepaTypHhI.

6. IlpoBeneHue wuccieqoBaHHUS MO MPOBEPKE THIOTE3bI: NaJbHOCTh MOJIETA IAPHKA,

MYIMEHHOT'O TOPHU30HTAJIBHO, TEM 60J'IBHI€, yeM OOJIbIIIEe BRICOTA ImyCKa.

Pasnen 2. [lepBoHayaibHbIe CBeIeHUS 0 CTPOCHMH BelleCTBA.
CrtpoeHue BellecTBa: aTOMbl U MOJEKYJbl, HUX pa3Mepbl. ONBITH, J0Ka3bIBAIOIINE
JIUCKPETHOE CTPOEHUE BEIIECTBA.



JBwxenue yactuil BemiecTBa. CBSI3b CKOPOCTH JBMKEHHUS YacTHI[ C TEMIIEpaTypoOH.
BbpoyHnoBckoe nBwkenue, nuddysus. BzaumosjeiicTBue YacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMSL BELIECTBAa: CTPOCGHHME Ta30B, IKHAKOCTEH H  TBEPABIX
(kpucTauinyeckux) Tei. B3anMocBsA3b MEXIy CBOMCTBAaMM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OcOoOEHHOCTH arperaTHbIX COCTOSIHUN
BOJIBI.

Hemoncmpayuu.

1. HaGnronenue OpOyHOBCKOTO JABHKCHHS.

2. HaGmoaenue nuddysuu.

3. HaOmronenue siBICHUM, OOBACHSIIONINXCS MPUTSHKCHHEM WM OTTAIKUBAHUEM YaCTHIL

BEIIEeCTBA.

Jlabopamopuvie pabomol u onvimol.

1. Omnenka quamerpa aToMa METOJIOM PSJIOB (C HCTOJIb30BaHUEM (hoTorpaduii).

2. OmbITh IO HAOJIOICHUIO TEIUIOBOTO PACIIMPEHUS T'a30B.

3. OmnbIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKCHHUS.

Pa3nen 3. /IBu:keHne U B3auMo/ieiicTBeE TeJl.

Mexanuueckoe JIBUKEHHE. PaBHOMepHOe W HepaBHOMepHOe JBHkeHHE. (CKOpOCTb.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBIDKCHHUH. Pacuér myTu U BpeMeHU JABUKCHUSI.

SBnenune wHepuud. 3aKOH HHepUUHU. B3aumonelcTBuME Ten Kak NpUYMHA H3MEHEHHUS
CKOPOCTH JIBWKEHHUS Teld. Macca kak mepa uMHepTHOCTH Tena. IlnotHocTh BemiectBa. CBsi3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBA.

Cuna kak XxapakrepucTuka B3aumojeiicTBus Ten. Cuna ynpyroctd M 3akoH ['yka.
H3mepeHune cuiibl ¢ MOMOIIBIO JWHAMOMETpa. SIBIeHUE TATOTeHUs W cuia Tsbkectu. Cuna
TSKECTH Ha Jpyrux ImiaHetax. Bec Tema. HeBecomocth. CrnokeHue cuil, HapaBJIEHHBIX I10
onHoil npsimoii. PaBHozeiicTBytomas cun. Cuna Tpenus. TpeHrue CKOJNbKEHUS U TPEHHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HaGmroneHne MEXaHUUECKOTO JIBIXKCHHS Tela.

N3mepennie cKkopoCTH NPSIMOJIMHEUHOTO IBUKEHUS.
Habnronenune sBiaeHUs] UHEPIUH.
HaGnroneHue u3MeHeHus! CKOPOCTH IIPU B3aUMOJICHCTBUH Tell.
CpaBHeHue Macc 1o B3aUMOJIEHCTBUIO TEl.
CrnosxeHue Cull, HalpaBIEHHBIX 110 OJTHOM MPSMOH.
JIaﬁopamopubze pabomot u onvimol.
1. OmpeneneHrie CKOPOCTH PAaBHOMEPHOTO ABMXXKEHHsS (IIApUKa B KHUAKOCTH, MOJEIH
ANEKTPUIECKOTO aBTOMOOUJIS U TaK Jlajee).
2. OmnpeneneHue cpenHeil CKOPOCTH CKOJIbXEHUs Opycka WM LIapuKa MO HAKJIOHHOM
MJIOCKOCTH.
Omnpenenenue MIOTHOCTH TBEPIOTO TeENa.
OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh PACTSOKEHUs (JedopMalin) MPY>KUHBI OT
MPUIOKEHHOMN CHIIBI.
5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHHS OT Beca Teja U
XapakTepa COIpUKaCAIOUIUXCsl TOBEPXHOCTEH.

Paspnen 4. laBienue TBEPABIX TeJl, :KUAKOCTENH U ra3oB.

Jasnenue. CriocoObl yMEHBIIICHUS U YBETUYCHUS JaBieHus. [{aBieHue raza. 3aBUCHUMOCTb
JaBJeHUs ra3a oT o0béMa, Temnepatypsl. [lepenaua naBnenus TBEPABIMU TeaMH, KUAKOCTIMU
u razamu. 3akoH [lackans. [IHeBMaTuueckue MalIMHBI. 3aBUCUMOCTH JABJICHUS KUAKOCTH OT
rnyounsl.  ['mapocratudeckuit  mapamokc. CooOmiaromuecss cocyasl. [ mapaBinueckue
MEXaHHU3MBI.
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AtMocdepa 3emmu u atrmochepHoe naBieHue. [IpUUMHBI CyIIeCTBOBAaHUS BO3IYITHON
o6omoukn 3emmu. OmwiTr Toppuyennu. M3mepenune aTtmochepHOro naBlieHHs. 3aBUCUMOCTH
atMoc(epHOro JaBJIeHHS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl i wu3MepeHus
aTMoc(hepHOro JaBiIeHHUS.

JelicTBHE )XUJIKOCTU U ra3a HAa MOTPYKEHHOE B HUX TeNO. BriTankuparomas (apxumeioBa)
cuna. 3akoH Apxumena. [1naBanue Ten. BoznyxomnnaBanue.

Hemoncmpayuu.

1. 3aBucuUMOCTBH J1aBJI€HUS raza OT TEMIIEPATYPHI.

2. Tlepemaua naBieHUs )KUIKOCTHIO U TA30M.

3. CooOlmarmnuecs CoCybl.

4. T'mapaBiaudeckuil mpecc.

5. IlposiBnenue neicTBHs aTMOC(HEPHOTO JaBJICHUS.

6. 3aBHCHMOCTH BBITAJKMBAIOMICH CHJIBI OT O0bEMa MOTPYKEHHOW 4YacTH Tela W
IUIOTHOCTH KHUJIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOIIEH CUIIBI BECY BBITECHEHHOM JKUKOCTH.

8. VYcioBue 1ulaBaHMS TeN: IUIAaBaHWE WM TOTPYXKEHHE Tel B 3aBHUCHUMOCTU OT
COOTHOUIEHUS IVIOTHOCTEHN TEJA U KUJKOCTH.

Jlabopamopnwvie pabomot u onvimel.

1. HccnemoBaHue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOTPYKEHHOH B JKUIKOCTh
4acTH TeJa.

2. OrmpeneneHue BBITAIKUBAIONMICH CHIIBI, JCHCTBYIOIIEH Ha TENO, MOTPYKEHHOE B
KUIKOCTD.

3. IlpoBepka HE3aBUCHMOCTH BBITAIKHBAIOIICH CHIIBI, JACHCTBYIOIIEW Ha TEIO B
KUAKOCTH, OT MaccChl Tela.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKUBAIOUIEH CHJIbI, JTEHCTBYIOLIEH Ha
TEJIO B XKMJKOCTH, OT 00bEMa NOrpyKEHHON B JKUAKOCTh YaCTU TeJa U OT MJIOTHOCTH
JKUJKOCTH.

5. KoncTtpynpoBanue apeomerpa WM KOHCTPYMpPOBAHHE JIOJKM M OIpelesieHue eé

Ipy30I10ABEMHOCTH.

Pa3nes S. PaGoTa m MOIIHOCTB. JHeEprus.

M

exaHuyeckas pabora. MoUIHOCTb.

HpOCTHe MCXAaHU3MEBIL: pblYar, 6J'IOK, HaKJIOHHasA IIJIOCKOCTb. HpaBI/IHO paBHOBECUA

pplyara.

[Ipumenenue nmpaBuiia paBHOBeCUsl pblyara K OJOKY. «30J0TO€ MPaBUIIO» MEXaHUKU.

KHZ[ MMPOCTBIX MCXAHU3MOB. HpOCTBIe MCXaHHU3MEI B 6BITy N TCXHHUKC.

M

CXaHUYCCKasA OHCPrusi. Kunernueckas wu MNOTCHUUAJIbHAsA JHEPIrus. HpeBpameHI/Ie

OJIHOTO BHOa MEXaHUYECKOMH OHCEPIUu B ,Z[perfI. 3aKkoH COXPAHCHUSA DHCPI'UHU B MCXAaHUKE.

Hemoncmpayuu.
1. Tlpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnuvie padbomovt u onvimol.
1. Omnpenenenue pa®OTHl CHJIBI TpPEHUS NpPU PaBHOMEPHOM JBIKEHMM Tejaa IO
TOPU30HTAIILHON TOBEPXHOCTH.
2. HccnenoBaHue ycaoBUN paBHOBECHS pbluara.
3. WMsmepenne KITJ] HakTOHHOH TITOCKOCTH.
4. W3ydeHue 3aKOHA COXPAaHEHHS MEXaHUYECKOH SHEPIrUH.
8 KIIACC

Pa3znen 6. Tens1oBbIe SIBJIEHH.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOEHHMs BeliecTBa. Macca
nu pazMepLI aTOMOB H MOJ'IeKy.]'I. OHBITBI, HO)ITBep)KJIaIOHH/Ie OCHOBHBIC IIOJIOKCHUA
MOJIEKYJIIPHOKMHETHUECKOU TEOPHH.



Mogenu TBEPAOTO, KHUAKOTO U Ta3000pa3HOro COCTOSIHUM BenlecTBa. Kpucrannnueckue u
amopdusie Tena. OObsICHEHWE CBOMCTB Ta30B, )KUAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKEHUN
MOJIEKYJISIPHO-KMHETHUUECKON Teopuu. C(CMauuBaHME M KalWUIApHBIE SIBIEHUA. TerioBoe
pacCIIMpPEHHE U CHKATHUE.

Temnepatypa. CBsA3b TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JBHM)KEHUS YaCTHULI.
Buytpennsis sneprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEW OJHEpPruM: TeIulonepenadya u
coBepieHre padoThl. Bupl Temonepeaayu: TeIIONPOBOIHOCTh, KOHBEKIHS, U3TyYCHHUE.

KonuuecTBo TemyioThl. YenbHas TEIIOEMKOCTh BellecTBa. TemiooOMeH U TEeIoBOe
paBHOBecHE. YpaBHEHHE TEIUIOBOro OanaHca. IlnaBineHue M OoTBepAEBaHUE KPUCTAIIMUYECKHX
BElIIeCTB. YAenbHas Termyora raBieHus. [lapooOpa3oBanue u konjeHcanus. Vcnapenue.
Kunenue. VYnaenbHas Ttemnora napooOpa3oBaHHs. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT
aTMoc(epHOro JaBIeHHUS.

BnaxnocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Mpunmunsr pabotel TemoBbix aBurarteneit KIIJ TemmoBoro aBurarens. TemoBbie
JIBUTATEIH U 3aLIUTa OKPYKaroUIed Cpeibl.

3aKOH COXpaHEHMsI U IIPEBPALEHUS SHEPTUU B TEIUIOBBIX IIpoLeccax.

Hemoncmpauuu.

1. HaGmoneHne 6pOyHOBCKOTO JIBUYKEHUSI.

Habmonenue nuddysun.

Habumonenue siBaeHuit cMauMBaHus U KalWUISIPHBIX SBJICHU.

Habmtoienue TemnoBoro pacivpeHus Ted.

M3MeHeHne naBiieHus ra3a Ipyu U3MEHEHUH 00bEMa U HarpeBaHUM UJIU OXJIAXKICHUU.

[IpaBuna n3mMepeHus TeMiepaTypsl.

Buae! Tenonepenayn.

OxJaxJieHue Ipu COBEPLIEHUN PaOOTHI.

Harpepanue npu coBepiieHNN padOThl BHEIIHUMU CUJIaMHU.

10 CpaBHeHuE TEIIIOEMKOCTEN Pa3InYHBIX BEILECTB.

11. HabmroieHre KUTeHus.

12. HaGnroieHue MocTOsSHCTBA TEMIIEPATYPBI IIPU TUIaBJICHUH.

13. Mojienu TEeIIOBBIX ABUTATENIEH.

Jlabopamopuvie padomol u onvimel.

OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CHUIJI MOJIEKYJISIPHOTO TIPUTSKEHHUSL.

OneITHI IO BEIpAIIMBAaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MM caxapa.

OnbIThI 10 HAOJIOIEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, )KUJIKOCTEH U TBEPABIX TE.

Omnpenenenue AaBIeHUS BO3yXa B OAJUIOHE MINPHIIA.

OnbIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJIEHUS BO3JyXa OT €ro o0béMa Hu

HarpeBaHus WINA OXJIaXKICHUS.

6. TlpoBepka THIOTE3BI JMHEWHONW 3aBHCHUMOCTH JITMHBI CTOJIOMKA JKHIKOCTH B
TEPMOMETPUUYECKON TPYyOKe OT TEMIIEPATYPHI.

7. HaOmroneHue u3MeHEHHs] BHYTPEHHEHW 3HEpPrUM Teja B pe3ysbTare TeIuloneperadn 1
paboThI BHEIIHUX CHJL.

8. HccnenoBaHue siBICHHS TETIOOOMEHA MPH CMEIIMBAHUY XOJIOHOW M TOPSIYEH BOJIBI.

9. OmnpeneneHne KOMUYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOH MpHU TEIUIOOOMEHE C
HarpeThiM METATMYECKUM LIUITUHAPOM.

10. Onpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.

11. VccnemoBanue mporiecca NCapeHHs.

12. Onpenenenre OTHOCUTENLHON BIAXKHOCTH BO3/yXa.

13. Onpenenenne yaenbHON TETUTIOTHI ITABICHUS JIHA.

Pa3nes 7. DinekTpuyeckue H MATHUTHBIE SIBJICHHUS.

CoNoORWN

arONE



Onexrpuzanus Ten. JlBa poja aJIEKTpUYECKUX 3apsioB. B3aumonelicTBue 3apsyKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTH CHIJIBI B3aWMOJEUCTBUS 3apSKEHHBIX T€l OT BEJIUYHHBI
3apsiIOB U PACCTOSIHUS MEXKTY TEIAMH).

Onekrpuueckoe nose. HanpsxEHHOCTh 3neKTpruyueckoro noss. [IpuHnun cynepno3unuu
IIEKTPUYECKHUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsaoB. DJIEMEHTapHBIN 3ieKkTpudeckuil 3apsia. CtpoeHue
aTtoMa. IIpoBOIHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

DONEeKTpUYecKUii TOK. YCIOBHS CYIIECTBOBAHUS JJICKTPUUYECKOTO TOKa. VICTOYHUKH
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIIOBOE, XMMHUYECKOE, MarHUTHOE).
DNEKTPUUECKHUH TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass 1enb. Cuia Toka. OiekTpuueckoe HampsbkeHue. ConpoTUBIICHUE
IPOBOAHMKA. YJIEIIbHOE CONPOTUBJICHHE BemecTBa. 3akoH Owma uisi ydacTka Lelu.
[TocnenoBarenbHOE U MapalIeNbHOE COEUHEHUE TPOBOJHUKOB.

PaboTta u MOUTHOCTH 3JEKTPUUECKOTo ToKa. 3akoH J[xoymns—JIenna. DnaexkTpuueckue 1enu
U TIOTPEOUTENHN AIIEKTPUIECKOM 3Hepruu B ObITy. KopoTkoe 3amMbIkaHue.

[ToctosisHHbIE MarHuTHL. B3anMopelicTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJe.
MarnuTtHoe noJie 3eMJIM U ero 3Ha4eHHe N5 ’KU3HU Ha 3emuie. OnbIT Dpcreaa. MaruutHoe nosie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 31eKTpOMarHuToB B TeXHUKE. J[efiCTBHE MarHUTHOTO IOJIS
Ha T[POBOJHUK C TOKOM. OJEKTpOJABHUraTelb IOCTOSHHOro Toka. lcmonb3oBanue
AIEKTPOABUTATENCH B TEXHUUECKUX YCTPONUCTBAX U HA TPAHCIOPTE.

Onpitel  @apagess. SIBneHue  ayekTpomMarHuTHoM  uHAykuuu. IlpaBuio  JleHna.
Onekrporenepatop. CrnocoObl TOMYyYEHHUS JIIEKTPUUYECKOW SHEpPruu. OJNEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX HCTOYHHKAX YHCPTHH.

Hemoncmpayuu.

1. Dnextpuzanus Tei.

JIBa poja aNEeKTpUYECKUX 3apsI0B M B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOUCTBO U IEHCTBHE IIEKTPOCKOIIA.

DneKTpocTaTHuecKas HHIYKIIHS.

3aKOH COXpaHEHMsI dJIEKTPUUECKUX 3apsI/I0B.

[IpoBOIHUKY U AUDIIEKTPUKH.

MonenupoBaHue CUJIOBBIX JIMHUN 3JIEKTPUUYECKOTO MOJIS.

W cTOYHMKY TOCTOSIHHOTO TOKA.

JIeficTBHS 2IEKTPUYECKOTO TOKA.

0. DnexkTpu4ecKuii TOK B KHUJIKOCTH.

11. T'a30BbI# pa3psi.

12. 3mepenue cuiibl TOKa aMIepPMETPOM.

13. U3mepenue 31eKTPUIeCcKOro HAPSKEHUS BOJBTMETPOM.

14. PeocTat 1 Mara3uH CONpOTHBICHUN.

15. BzaumoielicTBiE MOCTOSIHHBIX MAarHUTOB.

16. MonenupoBaHue HEBO3MOXKHOCTHU pa3AeNieHUs MOJTIOCOB MarHUTA.
17. MoaenupoBaHre MAarHUTHBIX MOJIEH TTOCTOSSHHBIX MarHUTOB.

18. OmeIT Dpcrena.

19. MarauTHOE 1oJjie TOKa. DJIIeKTPOMArHuT.

20. [leficTBME MarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

21. DJIeKTPOABHUTaTEIb MOCTOSHHOTO TOKA.

22. ViccnenoBanue SIBJICHHS SJICKTPOMArHUTHON HHIYKITUH.

23. OmbiTer Dapanes.

24. 3aBUCUMOCTD HaIPABJICHUS WHAYKIIMOHHOTO TOKA OT YCIOBHI €r0 BOSHUKHOBEHHS.
25. DnexTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuwie pabomul u onvimol.

HBOoNoOTRWN



OnBITH MO HAOTIOEHUIO SNIEKTPU3AIIUU TNl MHAYKIIMEH U MPU COMTPUKOCHOBEHUH.
HccenenoBanue 1elCTBUS JIEKTPUYECKOTO MOJIS HA IPOBOJHUKY U TU3IEKTPUKH.
COopka u mpoBepKa padOTHI NEKTPUIECKOH IETH MTOCTOSHHOTO TOKA.
W3mepeHne u peryampoBaHue CUIIbI TOKA.
N3mepenue u peryaupoBaHue HaIpsHKCHUS.
HccenenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YePe3 PE3UCTOP, OT COMPOTUBIICHUS
pE3UCTOpa U HAIIPSHKEHUS HA PE3UCTOPE.
7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTH  3JEKTPHUYECKOrO  CONPOTHUBIICHUS
IIPOBOJHMKA OT €T0 JJIMHBI, IUIOIIAIU TIONIEPEUYHOr0 CEYEHUS U MaTepHala.
8. IlpoBepka mpaBuia CIOKEHHUS HANPSDKEHUH NPU IMOCIEAOBATEIHLHOM COEIMHEHUU
JIBYX PE3UCTOPOB.
9. TIlpoBepka mpaBuiia Juis CUJIbI TOKA MPU MapaiieIbHOM COETUHEHUH PE3UCTOPOB.
10. Onpenenenue pabOTHI HIEKTPUUYECKOTO TOKA, HIIYLIETO Yepe3 PE3UCTOpP.
11. OmnpeneneHuie MOIIHOCTH 3JEKTPHUUECKOT0 TOKA, BBIACISEMOM Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO Yepe3 JaMIIOUKY, OT HaNpsKeHUS
Ha HEW.
13. Onpenenenne KIIJl narpeBaress.
14. UccnenoBaHue MarHUTHOTO B3aUMOJICHCTBUS TTOCTOSIHHBIX MarHUTOB.
15. 3ydyeHre MAarHMTHOTO TIOJISI TOCTOSIHHBIX MAarHUTOB IPU HMX OOBEIWHEHUH U
pa3JieJIeHUN.
16. MccnenoBanue ACUCTBUS SJICKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
17. OnbITHI, AEMOHCTPUPYIONINE 3aBUCUMOCTh CHJIBI B3aUMOJACUCTBUS KATYIIKU C TOKOM H
MarHuTa OT CUJIbI TOKA U HAINPaBJIEHUS TOKA B KaTYIIKE.
18. U3yyenue neiicTBUS MAarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.
19. KonctpynpoBanue 1 u3y4eHue padboThl SJIEKTPOIBUTATEIS.
20. Usmepenue KI1/] anexTpoaBurarenbHOM yCTaHOBKH.
21. OmBITEL 10 WCCIICJIOBAHUIO SIBJICHHS DJICKTPOMATHUTHONW WHAYKIHUU: HCCIICIOBAHUC
M3MEHEHUH 3HAYEHUs U HaIllPaBJIEHUS NHIYKIMOHHOTO TOKA.
9 KUIACC

ook wnE

Pa3pnen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe nBukeHue. MarepuanbHas Touka. Cuctema orcdé€ra. OTHOCUTEIBHOCTH
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMoIMHENHOEe ABMXKeHHE. HepaBHOMepHOe
IpsIMOJIMHENHOE ABMKeHHE. CpenHsAss M MIHOBEHHAs CKOPOCTh Tella INPH HEPAaBHOMEPHOM
JBHKECHUH.

VYckopenue. PaBHoyckopeHHOe npsiMosinHeHoe aBrkeHne. CBoOoHoe najgeHne. OnbIThl
[Nanunes.

PaBHOMepHOE nBMXeHHE Mo OKpykHOcTH. Ilepuon u wacrora obpamienus. JIuneitHas u
YTJI0Bast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

Ilepsbiit 3akoH HeroToHa. Bropoi 3akon Herorona. Tperuit 3akoH HerotoHa. IIpuniun
CYNEPIIO3UIUHN CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: CUila TPEHUS CKOJIBKEHUS, CUJIa TPEHUs
MIOKOSI, APYTHE BUBI TPEHUSI.

Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHS. YCKOpPEHHE CBOOOIHOTO MaJeHUs.
[Bmwxenne mmaHer Bokpyr Connna. IlepBas kocmmueckass ckopoctb. HeeecomocTs u
[EepPErpy3KHu.

PaBHOBecue MaTepuanbHOM TOYKHA. AOCONIOTHO TBEPAOE Teno. PaBHOBecue TBEPOTO TEma
C 3aKPEINIEHHON OCBIO BpaueHuss. MomeHT cuibl. LIeHTp TskecTH.

Umnynec Tena. M3ameHenne umnyinbca. Mmmynbc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeaktuBHOE nBUXKEHUE.



Mexanuueckasi pabota U MOUIHOCTh. Pabora cui TskecTH, ynpyroctd, TpeHus. Cs3b
SHepruu U pabotsl. IloTeHuManbHas SHEprusi Tena, MOJHATOrO HaJ IOBEPXHOCTBIO 3EMIIM.
IToTrenumanbHas HEprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAaHEHUS MEXAaHUYECKOU SHEPTUU.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHE MyTEH W TPACKTOPHUN ABMKEHHS OJHOTO M TOTO XK€ Tela OTHOCHUTEIIBHO
pas3HbIX TEJ OTCUETA.

3. H3mepeHue CKOPOCTH U yCKOPEHUS MPSIMOIMHEHHOTO JBUXKEHUSI.

4. VccrnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JABMKEHHS.

5. Habmronenue nBuKeHUs T€NA 110 OKPYKHOCTH.

6. HaOmroneHne MexaHMUECKUX SBJICHUH, IPOUCXOAIUX B cucTeMe oTcuéra «Tenexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBXKCHUH OTHOCUTENILHO KaOnHeTa (PU3HKH.

7. 3aBHCHMOCTb YCKOPEHHUS TeJa OT MacChl TeJa U IEHCTBYIOLIEH Ha HErO CUJIBL.

8. HabmoneHnue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.

9. H3meHneHue Beca Tesa NpU YCKOPEHHOM JBHKEHHH.

10. Iepenaya uMmysbca Mpyu B3aUMOJICHCTBHHU Tell.

11. IlpeoOpa3oBaHus 3HEPTUH ITPU B3aUMOICHCTBUHU Tell.

12. CoxpaneHnue UMITyJIbCa IPHU HEYIPYTOM B3aMMO/ICHCTBHH.

13. Coxpanenue uMmysbca Ipu abCOIIOTHO YIIPYrOM B3aUMOJICHCTBUY.

14. HabGumroieHne peakTUBHOIO JBUKEHHUSL.

15. CoxpaHenue MeXaHUYECKON 3HEPTUH ITPU CBOOOIHOM a/ICHUH.

16. CoxpaHeHnue MEXaHUYECKON SHEPTHH MPH ABMKEHUH TEJIa IO ICHCTBHEM IPY>KUHBI.

Jlabopamopnwvie pabomot u onvimel.

1. KoncrpyupoBaHue TpakTa JUisi pa3roHa M JAlIbHEWIIEro PaBHOMEPHOIO JBUKECHHS
IIapHKa UK TEJIEKKH.

2. OmnpeneneHue CpeaHEW CKOPOCTH CKOJBKEHHUS OpycKa WM JBHKCHHS IapHKa IO
HaKJIOHHOM IJIOCKOCTH.

3. Ormpenenenne yCKOpPEHUs Tela MPHU PaBHOYCKOPEHHOM IBM)KEHUH 10 HAKIOHHOH
IJIOCKOCTH.

4. VccnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHM IPU PaBHOYCKOPEHHOM JIBU)KEHUU 0€3
Ha4yaJIbHOU CKOPOCTH.

5. IlpoBepka rumoresbl: €clIM MPU PABHOYCKOPEHHOM JBMKEHHM O€3 HadallbHOMN
CKOPOCTM IIyTH OTHOCATCS KakK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIME
MIPOMEXKYTKH BPEMEHH OJMHAKOBBI.

6. HccnenoBaHue 3aBUCUMOCTH CWJIBI TPEHHS CKOJBXKEHHUS OT CHUJIBI HOPMAJIBHOTO
JTaBJICHMUSL.

7. Omnpenenenue Ko3PpPUIUEHTA TPEHUS CKOIbKEHHS.

8. OmnpeneneHne KECTKOCTH MPYKUHBL.

9. Omnpenenennie pabOThl CUJIBI TPEHUS TPH PABHOMEPHOM JIBWKEHHU Tela IO
TOPU30HTAIILHON TOBEPXHOCTH.

10. Onpenenenne pabOTHl CHIIBI YHPYTrOCTH NHpU THOABEME Tpy3a C HCIOJIB30BaHHUEM
HEMOJIBUYKHOTO U MOJIBHYKHOTO OJIOKOB.

11. M3yueHne 3akOHa COXPAHEHUS SHEPTUH.

Pa3nes 9. Mexannveckue Ko1e0aHusl M BOJIHBI.

KonebarenbHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEpHOA, 4acToTa,
aMIuTyna. MaremMatudecKuil W NpPYKUHHBIA MasTHUKM. lIpeBpamieHune sHeprum npu
K0JIe0aTeIbHOM JIBUKECHUU.



3aryxatomue kojeOaHus. Beinyxaennsle koneOanus. Pezonanc. MexaHuyeckre BOJHBI.
CaoiicTBa MexaHn4ecKux BOJH. [IpoponpHble U nonepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.
3Byk. ['pomMKOCTb 3ByKa U BbicOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U ylIbTpa3BYK.
Hemoncmpayuu.
Habmroienue xosebanuii Tei noj 1eHCTBUEM CHUIIbI TSYKECTH U CUIIBI YIIPYTOCTH.
Habmionenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.
Habmroienue BeIHYXIEHHBIX KOJIeOaHUI U pe30HaHca.
Pacrnipoctpanenne npoJoiabHbIX U IONEPEYHBIX BOJIH (HA MOJIENHN).
Habmtoienue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHUYECKHI1 pe30HaHC.
JIaﬁopamopnbte pabomwt u onvimol.
1. OmpeneneHuie 4aCTOTHI U TIEpHOAA KOJIECOAHUN MATEMATHYECKOTO MAsITHHKA.
2. OrmpezaeneHue 4acTOThI U MEpHOJa KoJeOaHUN MPY>KMHHOTO MasiTHUKA.
3. HccrnenoBanue 3aBUCUMOCTH TEpHOJa KoJeOaHUI MOIBEIICHHOIO K HUTH TPy3a OT
JUTMHBI HUTH.
4. VccnepoBaHue 3aBUCHMOCTH IepHoja KojeOaHUM MPYKUHHOTO MasTHHUKA OT Macchl
rpysa.
5. IlpoBepka He3aBUCHUMOCTU NEpHOAAa KOJEOAHWW Ipy3a, MOJBELIEHHOIO K HUTH, OT
Macchl Tpy3a.
6. OnbITel, JEMOHCTPUPYIOIIME 3aBHCUMOCTh IEpHOAA KOJeOAHWH TNPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.
7. W3mepeHue yckopeHHUs! CBOOOIHOTO Ma/leHuUs.
Pa3zpnen 10. DinekTpoMarHuTHoOe 1M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTpOMarHUTHOE TMoJie. DJIEKTPOMarHuTHble BOJHBI. CBOWCTBA 3JIEKTPOMArHUTHBIX
BouH. lIkana 31eKTpOMarHuTHBIX BOJH. MCIonb30BaHUE 3JIEKTPOMArHUTHBIX BOJH AJII COTOBOM
CBSI3H.
DnexkTpoMarHuTHas npupojaa ceera. CKkopocTh cBeTa. BonHOBbIE cBOHCTBA CBETA.
Hemoncmpayuu.
1. CBaoiicTBa AIEKTPOMArHUTHBIX BOJH.
2. BosHOBBIE CBOMCTBa CBETA.
Jlabopamopuvie pabomul u onvimol.
1. WU3yyeHue cBONCTB 3J€KTPOMAarHUTHBIX BOJH C MOMOUIbI0 MOOUIBHOIO TenedoHa.
Pa3zpnen 11. CBeToBble siBICHHS.
JlyueBasg moxenb cBera. Mcrounuku cera. lIpsMonuHeiiHOE pacnpoCTpaHEHUE CBETA.
3armenus Connua u JIynsl. Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpakeHUs CBETa.
[Tpenominienue cpera. 3akoH mpeaomiieHus cBeta. [lolHoe BHyTpeHHEee OTpaKeHUE CBETA.
Hcnonp30BaHNE IOJHOTO BHYTPEHHETO OTPA)KEHUS B ONITUUECKUX CBETOBOJAX.
Jlunza. Xox myweit B muH3e. Onrtuueckas cucrema ¢oTroamnmnapara, MHUKpOCKoNa u
Teneckona. ['a3 kak onTudeckasi cucreMa. bim3opykocTs U 1albHO30PKOCTb.
Paznoxenune 6enoro ceera B criektp. OnbiTel HptoToHa. Clio)keHHEe CIIEKTPAIbHBIX I[BETOB.
Hucnepcus csera.
Hemoncmpayuu.
[TpstmonuHEITHOE pacIpoCTpaHEHHUE CBETA.
OTtpaxxeHue cBeTa.
[Tony4yenue n300paxkeHU B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.
Onrtuyeckuii CBETOBO/I.
Xox tydeit B coOuparomiei JTruH3e.
Xop Jydeil B paccenBarollel JIMH3E.

cuawNE

NoabkowhE
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8. Tlomyuyenue n300pa>keHHIA C TOMOUIBIO JTUH3.

9. Ilpunrun aeicTBus doToanmapara, MUKPOCKOIIA U TEJIECKOTA.

10. Mogens rinasa.

11. Paznoxenue 6emoro cBera B CIIEKTP.

12. Tlony4enue 6enoro cBera Mpu CIOKEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopuwvie pabomot u onvimeol.

1. HccnenoBaHue 3aBUCUMOCTH yIJla OTPaXEHUSI CBETOBOT'O JIy4a OT yIJjla MaJeHusl.

2. M3yueHue xapaKkTepUCTHK U300pa)keHUs MpeAMETa B IIIOCKOM 3epKalle.

3. HccnenoBanue 3aBUCMMOCTH yTJIa TPEJIOMIICHHUS] CBETOBOTO JIy4a OT yrja MmajeHus Ha
IPaHUILIE «BO3TYX—CTEKIIO».

[Tony4yenne n300paKeHU C MOMOIIBIO COOMPAOIECH JTHH3HI.

Onpenenenue GOKYCHOIO PaCCTOSHUS U ONTUYECKON CUJIbI COOMpArOILEH JINH3BI.
OmnbITH IO PA3TI0KEHHIO OEIOT0 CBETa B CHEKTP.

OnbITel O BOCHPHATHIO I[BETa MPEIMETOB IPU MX HAOIIONEHUM Yepe3 I[BETOBbIE
GUIBTPHL

Pa3zgen 12. KBaHTOBLIC SIBJICHUS.

OmnsiTel Pesepdopna n mmanerapuas mozaens aroma. Moaens atoma bopa. HMcmyckanue u
norJomeHue ceera atoMoM. KBantsl. JIuneiuaTsie CEKTPBI.

PamunoaktuBHOCTE. Aubda, Oera- u ramma-m3nydeHus. CTpOCHHE aTOMHOTO sijipa.
HyknonHnas Mopenb atoMHoro sjapa. M3zorombsl. PaanoakTtuBHble mpeBpamienus. Ilepuon
[0JIypacnaia aTOMHBIX sJIEp.

SnepHble peakuuu. 3aKOHbI COXpAaHEHHUs 3apsAJ0BOTO U MAaCCOBOI'0 YHMCE. DHEpPrusl CBA3U
aToMHbIX siaep. CBsa3p Macchl U dHepruu. Peakuuu cuHTe3a u JeneHus saep. Vcrounuku
sHepruu CoisiHIa U 3BE3 1.

Snepnas sHepreTuka. JIeMcTBUA paAMOAKTUBHBIX U3JIyYCHUIN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

1. CnexTpbl U3Ty4eHUs U OTIOLICHHUS.

CriekTpbl pa3IMyHbIX I'a30B.

CrnexTp BoaOpo/Ia.

HaGnronenue TpekoB B kamepe Bunbcona.

Pabora cuéTunka HOHU3UPYIOMIMX U3TYyUEHUH.

Perucrpanus uzinyuyeHust IpupoIHBIX MUHEPAJIOB U TPOAYKTOB.

JIaﬁopamopubze pabomwt u onvimol.

1. HaOnroneHue CIUTOMIHBIX M JMHEHYATBIX CIIEKTPOB U3ITy4EHHUS.

2. HWccnemoBanue TPEKOB: WM3MEpPEHUE SHEPTUM YACTHIBI 110 TOPMO3HOMY IyTH (I10

¢dororpadusm).

3. H3mepeHune paanoakTHBHOTO QOHA.

IToBTOpHTEIBLHO-0000 A0 MOIYIb.

[ToBTOpHUTENBEHO-0000IIAOMIMK  MOAY/Ib  IpeJHa3HaueH JUIsl CUCTeMaTH3aluu U
0000111eHUs] TPEMETHOTO COJIEPKAHMS U OTbITA JIEATEIbHOCTH, IPHOOPETEHHOTO MPH U3YyYEHUHU
BCEro Kypca (pU3MKH, a TaKkKe ISl MOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY 10
du3uke 1151 00yJaroUIMXCsl, BHIOPABIINX ITOT YUeOHBIN MpeaMeET.

[Ipy w3ydyeHMHM JAHHOTO MOJYJS pealu3ylTCd M CHCTEMaTU3UPYIOTCS  BUIbBI
NEeSITeIbHOCTH, Ha OCHOBE KOTOPBIX oOOecrneumBaeTcs JOCTIKEHHE NPEIAMETHBIX U
MeETanpeIMETHBIX IJIaHUPYEMbIX PE3yJIbTaTOB 00ydeHHs, (OpPMUPYETCS €CTECTBEHHOHAY4YHAas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIEIOBaHMS SBICHUNA NPUPOIBI M TEXHUKH,
OBIIQJICHUE YMEHHSIMHU OOBSICHATh (HU3UYECKUE SIBICHUS, MPHUMEHSS TIOJyYeHHBIC 3HAHHSA,
pelathb 3aJauu, B TOM YHCJIe KaUeCTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[TpuHIIMTIMATBHO AEATETLHOCTHBIA XapaKTep JAHHOTO pa3jera peaanu3yercs 3a CUET TOro,
4TO 00y4aroIrecs BHITOJIHSIOT 33/1aHNUs, B KOTOPBIX UM MpeaiaraeTcs:

No ok

SRR
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Ha OCHOBE IOJIYUYCHHBIX 3HAHUN PAaclo3HABaTh U HAYYHO OOBSICHATH (PU3MUYECKHE SBIICHHS

B OKpY’KarolIel MPUPOJIe U OBCETHEBHOM KU3HU;

HCIIOJI30BaTh HAYYHBIC MCTO/AbI MCCJICIOBAHUSA (1)I/I3I/I‘-I€CKI/IX HBHGHHﬁ, B TOM 4YHCJIIC IJIA

IMPOBEPKU T'UIIOTE3 U MMOJTYUCHUSA TCOPETUICCKUX BBIBOOOB;
O00BACHATH HAay4YHBIC OCHOBBI Han0oJjee Ba)KHBIX IIOCTI/I)KGHI/Iﬁ COBPCMCHHBIX TGXHOHOFI/Iﬁ,
HarmpuMmep, MITPaKTHYCCKOro MCIIOJIb30BaHUA PAaA3JIMYHBIX HCTOYHHUKOB OHEPIrMM Ha OCHOBEC
3aKOHa MPEBpaAlICHUA U COXPAaHCHUSA BCCX N3BCCTHBIX BUAOB SHCPIUH.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHMsI HAmpaBiIeHO Ha

AOCTUIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCETHBIX U MTPECAMCTHBIX 06pa3OBaTCHBHBIX PE3yJIbTATOB.

B pesynprate usyuenuss (U3MKM Ha YpPOBHE OCHOBHOTIO 00IIero oOpa3oBaHUS Y

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) maTpMoOTH4€eCKOro BOCTIUTAHUS

- MIPOSIBJIIEHHUE MHTEpeca K UCTOPHUH U COBPEMEHHOMY COCTOSTHUIO POCCUICKOMN (pu3nueckoi
HayKH;

- IEHHOCTHOE OTHOIIEHUE K IOCTUKEHUSAM POCCUHCKUX YUEHBIX-(PU3HKOB;

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY Y4YacTHIO B O0CY)KJIE€HHH OOIIECTBEHHO 3HAYMMBbIX M 3THUECKUX
po6JIeM, CBA3aHHBIX ¢ NPAKTUYECKUM IPUMEHEHNEM JTOCTHKEHUN (PU3UKY;

- OCO3HaHME BaKHOCTU MOPAIbHO-ITUUYECKUX IPUHLUIIOB B I€ATEIbHOCTH YUEHOIO;

3) 3cTeTH4eCcKOro BOCIMTAHUSA:

- BOCIPUATHE ACTETUYECKUX KadecTB (U3NYECKOH Hayku: €€ rapMOHMYHOIO MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 O3HAHMSA:

- OCO3HaHUE LEHHOCTU (PM3MUECKON HAyKH KaK MOILIHOIO MHCTPYMEHTA MO3HAHHUS MUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTMM, BaXKHEHIIEH COCTABIIAIOIIEH KYJIbTYPBI;

- pa3BUTHE HAY4YHOI JII0003HATENBHOCTH, MHTEpPECA K UCCIIEI0BATEIbCKON AEATENbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbS 1 SMOLMOHAJIBHOI0 0JIArONMONYYHs:

- OCO3HAaHHE IEHHOCTH 0e30MacHOro obpa3a *XM3HM B COBPEMEHHOM TEXHOJIOTMYECKOM
MHUpE, BaKHOCTH TMpaBWJl O€30IaCHOTO TIOBEAEHUS Ha TpPaHCIOpTe, Ha JA0porax, ¢
ANEKTPUYECKUM U TETIJIOBBIM 00OPY/I0BaHUEM B IOMAIIHUX YCIOBUSIX;

- c(popMHUPOBAaHHOCTh HaBBbIKA peQIIeKCUH, MPU3HAHHE CBOETO IpaBa Ha OIIMOKY M TaKOro
K€ IIpaBa y IpYyroro 4ejoBeKa;

6) TpyaoBOro BOCIIUTAHUSA:

- aKTMBHOE Y4acTHe B PEIICHUHU MPAKTUYECKUX 3a/1ay (B paMKax CeMbH, 00pa30BaTebHOM
OpraHu3alM, TOpojAa, Kpas) TEXHOJOTMYECKOM M  COLMAIbHOM HanpaBiIE€HHOCTH,
TpeOYIOIIMX B TOM YHCIIe U (PU3UIECKUX 3HAHUIA,

- HHTEpeC K NMPaKTHUECKOMY U3YUEHHUIO Ipodeccui, CBI3aHHbIX C (PU3NKOMH;

7) 3K0JI0THYECKOr0 BOCTIMTAHUSA:

- OpHMEHTallMsl Ha TNpUMEHEHHEe (U3NYECKUX 3HAHMM JUIs pelIeHus 3agad B 00JIaCTH
OKpY’KaIOIllel Cpenbl, MUIAHUPOBAHUS NOCTYIKOB U OLICHKM MX BO3MOXHBIX IOCIEICTBUI
JUISl OKPY>KarOIEen CpeJibl;

- OCO3HaHUe INI00ATBHOTO XapaKTepa HKOJOTHUECKUX MPOOIeM U MyTel UX peleHus;

8) ajanTanuu K U3MEHAIOIUMCH YCJIOBHAM COLMAILHON U MPUPOIHOM Cpe/bl:

- TOTPeOHOCTH BO B3aMMOJCHCTBUM TIPU BBINOJIHEHWU HCCIEIOBAaHUN U TPOEKTOB
(bu3nyecKoil HaNpaBIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM APYTUX;
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® - [IOBBIIICHUE YPOBHS CBOECI KOMIETEHTHOCTH Yepe3 MPAKTUYECKYIO IEATEIIbHOCTD;

- TOTpeOHOCTh, B (DOPMHUPOBAHWHM HOBBIX 3HAHWM, B TOM 4YHUCIE (HOPMYIUPOBATH HJICH,

MIOHSATHS, TUIIOTE3BI 0 (PU3NYECKUX 00BEKTaX U SBICHUSX;

® - OCO3HaHUE JePUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;

- IUTAHUPOBAHHUE CBOETO PA3BUTHA B MPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHMIA;

- CTpeMJICHHE aHAIM3UPOBATH U BBISBIATH B3AaUMOCBSI3U MPHPOJIBI, 0OIIECTBA U SKOHOMUKH,

B TOM YHCJIE C UCIIOJb30BaHUEM (PU3NUECKUX 3HAHUM;

® - OICHKAa CBOMX JCHCTBUU C Y4ETOM BIMSHHS Ha OKPYXAMOIIYIO CPEIy, BO3MOXKHBIX
rII00ATBHBIX TIOCIICACTBUM.

METAINIPEAMETHBIE PE3YJIbTATbBI

B pesynprate ocBoeHHMs NporpaMMbel 1O (HU3UKE Ha YPOBHE OCHOBHOI'O OOILEro
oOpazoBanusi y oOyuatomierocs OyayT cGhOpMHpPOBaHBI MeTanpeAMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIME I[103HABaTEIbHbIC YHHMBEpCAJbHbIE Yy4yeOHbIE JEHCTBUS, KOMMYHUKAaTHBHbIE
YHUBEPCaJIbHBIE YIeOHBIC NEHCTBHS, PETYIATHBHBIC YHUBEPCAIbHbBIC YUeOHbIE IEHCTBUS.

ITo3HaBaTeabHbIE YHUBEPCAJbHBLIC yqeﬁmﬂe JeHCcTBUA

Ba3oBble 1oruveckue aeicTBUA:
® BBIBIATH U XapaKTEPU30BaATh CYIECTBEHHbIC TPU3HAKU OOBEKTOB (SIBICHUH);
e YCTaHABIIMBATh CYNIECTBEHHBIN NMPHU3HAK KJIACCH(UKALMU, OCHOBAHMS 11 0000IIeHUs
U CPaBHCHUS;
® BBIBIATH 3aKOHOMEPHOCTH M MPOTHBOPEYUS B paccCMaTpUBAaeMbIX (akTaxX, JaHHBIX H
HAOIIOICHUSX, OTHOCSAIINXCS K (DU3HUUECKUM SIBIICHUSIM;
® BBUIBIISATH NMPUYHMHHO-CJICJICTBCHHBIE CBS3M TPU U3YYCHHH (PU3MUYECKUX SIBICHHNA W
IPOIIECCOB, JIENIaTh BBIBOJBI C HCIOJIB30BAHUEM JEAYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKJIOUEeHUH, BBIIBUTATh TMIIOTE3bI O B3aUMOCBA3SIX (PU3NUYECKUX BEJTUUUH;
® CaMOCTOSATENbHO BbIOMpaTh crmoco0 pemieHus ydyeOHOM (Qu3myeckol 3agauu
(cpaBHEHHE HECKOJBKMX BApHMAHTOB pEUICHHUs, BHIOOp Hamboyiee MOIXOMASIIETO C
y4€TOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).
Ba3oBble uccienoBaTe/bcKue AeiiCTBUS:
®  UCMOJb30BATH BOIPOCH KaK UCCIIEA0BATEIBCKUI HHCTPYMEHT ITO3HAHMS,
® [POBOJUTH IO CaMOCTOSITEIbHO COCTaBICHHOMY IUIaHY OIIBIT, HECJIOXKHBIN
bu3nueckuil FKCIeprUMEHT, HeOOIbIIOE cciel0BaHue (PU3UYECKOTO SIBICHUS;
® OIICHWBATh HA NMPHUMEHUMOCTHh U JTIOCTOBEPHOCTh WH(OPMAIHIO, TIOTYYEHHYIO B XOJI€
UCCIIEIOBaHMS WIIM HKCIIEPUMEHTA;
® CaMOCTOATENBHO (opMynupoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yJbTaTaM
POBEIEHHOTO HAOIIOICHUS, OTIBITA, UCCIIETOBAHMS,
® [IPOrHO3UPOBATh BO3MOXHOE JlaibHelIIee pa3BUTHE (PU3NYECKHUX MPOLIECCOB, a TAKXKE
BBIJIBUTATH MPEATIOIOKEHHUS 00 X Pa3BUTUU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.
Pabora ¢ undopmaumeii:
® [IPUMEHATH PA3IMYHBIE METOJAbI, MHCTPYMEHTHl W 3alpOChl MpPHU IMOHMCKE U OTOOpe
UHGOPMALIUU WU TAaHHBIX C YYETOM MPeUIoKeHHON yueOHoM (u3nyeckoit 3a1aum;
® AHAIM3WPOBaTh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH WHPOPMALUIO PA3TUIHBIX
BUIOB U (POPM TIPEICTABIICHHUS;
® CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIbHYIO (hOpMy TMpeicTaBieHUs HH(oOpMaruu u
WITIOCTPUPOBATh pEIIaeMble 3aJlaud HECIOKHBIMM CXEMaMM, JuarpaMMamMu, WHOU
rpaduKoON U UX KOMOMHAITUSIMU.
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KoMMyHuKaTHBHBIC YHHBepcaabHblIe yueOHbIe JeHCTBHUSA:

B X0/ OOCYXIEHHsS Y4eOHOro MmaTepuaiia, Pe3ysbTaToB JIa0OpaTOpPHBIX pPaboT u
IPOEKTOB 33/1aBaTh BOIIPOCHI M0 CYLIECTBY 00CYKIaeMOM TEMBbI U BBICKA3bIBaTh UJIEH,
HalleJIeHHBIE Ha PELICHUE 3aJa4ll U TMOAep KaHie 0IarokKeaaTeIbHOCTH OOIICHHS;
COIIOCTABJATh CBOM CYXACHUS C CYXICHHSAMU JAPYrUX YYaCTHUKOB JIMAJIOTa,
OOHapy>KUBATh Pa3IMYKME U CXOJICTBO NO3UIIUH;

BBIPAXKAaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U MMCHbMEHHBIX TEKCTaX;

NyOJMYHO  TPENCTABIATH  PE3YJNbTAaThl  BBIOJHEHHOTO  (U3MYECKOTO  ONbBITA
(9KCIIEpHMEHTA, HCCIICIOBAHUS, IPOCKTA);

NOHMMATh M MCIIOJB30BaTh NMPEHMYILECTBA KOMAaHIHONH M MHIMBUAYAJIbHOW pabOTHI
IPY PELICHNU KOHKPETHOH (pru3mueckor mpoOIeMmsl;

NPUHUMATh eI COBMECTHOM JEATEIbHOCTH, OpPraHW30BBIBATH JEHCTBUS IO €&
JOCTHKEHUIO: PACIPENEeNIATh PO, 00CYXKIaTh MPOIECCH U PE3yJIbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBINIOJIHATH CBOIO 4YacTh pPabOThHI, AOCTUTAs KAaueCTBEHHOTO pe3yibTaTa MO CBOEMY
HAIpaBJICHUIO U KOOPAMHUPYS CBOU JCHCTBHS C APYTUMH WICHAMUA KOMAH/IbI;
OLICHMBAaTh KAayecTBO CBOEr0 BKJIAJa B OOMMH MPOAYKT WO KPHUTEPHUSM,
CaMOCTOATENIFHO COPMYTMPOBAHHBIM YYaCTHUKAMHU B3aHMOJICHCTBUSL.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranu3anus:

BBISIBIISITH IPOOJIEMBI B )KU3HEHHBIX U YUE€OHBIX CUTYAIUIX, TPEOYIOMIMX ISl PEIICHHSI
(bu3nYeCKUX 3HAHMIA;

OpPUEHTHPOBAThCSI B PA3IMYHBIX MOAXO0JAX MPUHATHUS pelIeHUu (MHIUBUAYaJIbHOE,
NPUHATHE PELICHUs B IPYIIE, IPUHATUE PEILICHUH IPyIIoi);

CaMOCTOSITENIFHO COCTAaBJIATH AJITOPUTM peIICHUS (PU3MUECKOW 3aaudl WM IUTaHa
UCCIICIOBaHMUsl C Y4ETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEM,
apryMeHTHPOBATh MIpeIaraéMble BApUaHThI PEIIEHUM;

Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOﬂb, IMOLMOHAJLHBLIA HHTEJLJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYallUH U IIpeIaraTh I1aH €€ U3MEHEHNS,

OOBSICHATh MPUYMHBI JIOCTUXKEHUS (HEIOCTUIKEHHUs) pe3ylbTaToB JAEATElIbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTBH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YMCJIE B XOJ BBINOJHEHUS (HU3UUIECKOTO
UCCIIEIOBAaHUST WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBbCTB, M3MEHMBIIUXCS
CUTYallui, YCTAHOBJIEHHBIX OLIMOOK, BOSHUKILIUX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIU U YCIOBUAM;

CTaBUTh ce0s1 Ha MECTO JPYrOro YejoBeKa B XOJI€ CIOpa MM JTUCKYCCUU HA HAyYHYIO
TE€MY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

Npu3HaBaTh CBOE IMpaBO Ha OMIMOKY MpU pEmeHUH (U3NYECKUX 33a7ady WIH B
YTBEPKJICHHUSIX HAa HAy4YHBIE TEMBI M TAKOE K€ ITPaBO JPYToOro.

HPEAMETHBIE PE3YJIbTATHI

K xonny oOyuenus B 7 KJjacce IpeIMeTHbIE pe3yJabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHU:

HUCIIOJIBb30BaTh ITOHATHA: (1)I/IBI/I‘I€CKI/I6 N XHMHWYCCKHUEC SBJICHU, Ha6J'IIO}IeHI/Ie,
OKCIICPUMCHT, MOACJb, 'MIIOTE3a, CANMHUIBI (I)I/ISI/ILIGCKI/IX BCJIMYHH, aTOM, MOJICKYJIA,

14



arperaTHbIe COCTOSHUS BelecTBa (TBEPIOE, KHUIKOE, razoo0pa3Hoe), MEXaHUYEeCKOoe
JBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  INPSAMOJIMHEHHOE),  TPaeKTOpHs,
paBHOJEHCTBYIOIAs cmia, nAedopmanus (ympyras, [JIacTHYECKas), HEBECOMOCTb,
COOOLIAIOIIUECS COCYIbI;

paznuyath sBieHus (IudQy3us, TEIUIOBOE IBUKEHHUE YaCTUI] BELIECTBA, PABHOMEPHOE
JBUKCHUE, HEPAaBHOMEPHOE JIBJKEHUE, MHEPLUSA, B3aMMOJICHCTBUE TeEll, PABHOBECHE
TBEPABIX T C 3aKPEIUIEHHOM OCBIO BpalICHUs, Iepelada IaBJICHUs TBEPIABIMU
TeJIaMU, JKUAKOCTSIMH U razaMu, aTMOC(EpHOe JaBlIeHUE, IIJIaBaHHUE Tell, IPeBPalleHUs
MEXAHUYECKOM HEPIUN) MO ONMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBICHUE U3YUYCHHBIX (PH3MUECKUX SIBICHUI B OKPYKAIOIIEM MUPE, B
TOM 4YHcie (pu3MyYecKue SBICHHS B MPHUPOJE: MPUMEPHI ABIKEHHS C PA3TUYHBIMU
CKOPOCTSIMH B XHUBOM W HEKHMBOM INPUPOJE, ACUCTBHE CHIIBI TPEHHS B IIPUPOAE U
TEXHUKE, BIMUSHUE aTMOC(EpPHOrO MABICHHUS HA KMBOM OpPraHU3M, IUIaBaHUE pPHIO,
pblYary B Tele YelOoBEeKa, IPU 3TOM IEPEBOJUTH MPAKTUUECKYIO 33Jady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH;

OIKCBIBATh U3YYEHHBIEC CBOICTBA Tel U (pU3MUECKUE SBICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BELIECTBA, BpeMs, MyTb, CKOPOCTb, CpEIHsA
CKOPOCTb, CHJIa YNPYIOCTH, CHJa TSDKECTH, BEC TeEJa, CWIA TPEHHs, NaBICHUE
(TBEpOro Tesa, JKUAKOCTH, Ia3a), BBITAJKUBAIOUIAs CHJIA, MEXaHWYeckas pabora,
MOITHOCTh, IUIEYO CHJIBI, MOMEHT CHIIbI, KO3(pPHUIMEHT T™OoNe3HOro AeUCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHUUAIbHAsl SHEpPrHsi), IpU OMUCAHUU IPABUIIBHO
TPaKTOBaTh PU3NYECKUI CMBICI UCIIOJIBb3YyEMbIX BEIMYMH, UX 0003HAUECHUS U €UHULIbI
(GU3MUeCKUX BEJIMYMH, HAXOIUTHh (DOPMYIIBI, CBSA3BIBAIOIIME AAHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTUMH BEIHMYMHAMH, CTPOHUTH TPAQUKH HM3YYCHHBIX 3aBHCHUMOCTEH
(bU3uUeCKUX BEIUYMH,

XapaKkTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SBICHUS W TPOLECCHl, HCIONB3Ys
IpaBUJia CJIOKEHUs cui (BAOJb OJHOM MpsiMoii), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumerna, MpaBWIIO paBHOBeCUs pblyara (0JI0Ka), «30J0TOE MPaBUIO» MEXaHHKH,
3aKOH COXpaHEHHsS MEXAaHMYeCKOM SHEepruu, IMpH OSTOM JaBaTb CJIOBECHYIO
(opMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTUYECKOE BBIPAKEHHE;

OOBSACHATh (U3UYECKUE SIBJIEHMSI, MPOLIECChl W CBOMCTBA Te€l, B TOM 4YHUCIE U B
KOHTEKCTE CHUTYyalil MPaKTHUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISABIATH MPUUUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHHE U3 1—2 JIOTHYECKUX IIaroB ¢ ONopoil Ha 1—
2 U3y4YeHHBIX CBOWCTBAa (DU3MUECKUX SBICHUH, (U3NYECKUX 3aKOHA WJIU
3aKOHOMEPHOCTH;

pemarh pacu€THble 3agaud B 1—2 JAelcTBUs, MCNONb3yd 3aKOHBI M (OPMYIIBI,
CBs3bIBaOIIME (U3MUECKHE BEJIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUSA 33Jayu
3aMMChIBaTh KPaTKOE YCJIOBUE, MOJCTABIATH (PU3WYECKHE BEIUYMHBI B (OPMYIBI U
IIPOBOAMTH Pacu€Thl, HAXOJUTh CIIPABOYHBIE JaHHbIC, HEOOXOAMMBIE AJIS PELICHUS
3aJa4, OLEHUBATh PEATUCTUYHOCTh MOTYYEHHON (PM3UYECKON BETNUYHHBI;
pacro3HaBaTh MNpOOJIEMbI, KOTOpPHIE MOKHO PELIUTh MPU TMOMOLIM (PUIUUECKUX
METOJIOB, B OINHMCAHMM MCCIEAOBAaHUS BBIJCIATh IPOBEPIEMOE MPEIIOI0KEHNE
(rumotesy), paszauyaTh M HMHTEPIPETHPOBATH TMOJIYYEHHBIH pe3yibTaT, HAaXOIUTh
OIIMOKH B XOJI€ ONBITA, JIeJaTh BHIBOJABI IO €r0 Pe3yIbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOMCTB
Tes:  (OPMYIHMPOBATH TPOBEpsieMble MPEANON0KEHUs, COOMpaTh YCTAaHOBKY W3
MPeJI0KEHHOTO0 000PYAOBAHHUS, 3aMIUCHIBATh XO/1 ONbITa U (POPMYIHPOBATH BHIBOBL;
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BBITOJIHATH NPSMbIE U3MEPEHHUSI PACCTOSHUS, BPEMEHH, MacChl Tena, 00b&éMa, CUIIBI U
TEMIIepaTypbl C MCIOJb30BAHMEM AHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, 3alHCHIBATH
NOKa3aHus IPUOOPOB € YUETOM 3aJaHHOM a0CONIOTHOM MOTPEUTHOCTH U3MEPEHUH;
IPOBOJUTH HCCIIEJOBAaHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYMHBI OT APYroH ¢
UCIOJIb30BaHUEM MPSAMBIX NU3MEPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO JBHXKYILErOCs
Tela OT BPEMEHU JIBUKEHUS TeJla, CHIIbI TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa
00pabOTKM MOBEPXHOCTEH Tel M HE3aBUCUMOCTU CWJIBl TPEHUS OT IUIOLaau
CONPUKOCHOBEHMSI TEJl, CUJIbl YIPYTOCTH OT YAJIMHEHHS MPYXKUHBI, BbITAJIKHUBAIOLIEH
CHiIbl 0T 00bEMa NOIrpYyKEHHOM wYacTW TelJa M OT IUIOTHOCTU JKUAKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH TeNa, OT TIyOWHBI, HAa KOTOPYIO MOTPYKEHO TeJo,
YCIOBUH IJIaBaHMS TeJ, YCIOBMHM paBHOBECUS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOrO HCCIEeNOBaHUSA, COOMpaTh YCTAaHOBKY M  BBINOJIHATH
U3MEpEeHus, cienys IMpeUIoKEeHHOMY IUIaHy, (PUKCHPOBaTh pe3yJbTaThl MOJy4YECHHOH
3aBHCUMOCTH (DU3MYECKHX BEJIMYMH B BHJE MPEUIOKEHHBIX TaOIHII M TpaduKoB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTATaM UCCIICJOBAHMS,

NPOBOJIUTh KOCBEHHBIE HW3MEPEHUs (PU3MUECKMX BEIMYMH (TUIOTHOCTH BEIIECTBA
KUAKOCTU U TBEPAOro TEla, CWJIAa TPEHUS CKOJIbXKEHUS, JaBJIEHUE BO3/1yXa,
BBITAJIKMBAIOIIAs CWJIA, JCWCTBYIOLas Ha MOTPYKEHHOE B KHUIKOCTb TeEJO,
KOO QHUIMEHT TOJE3HOr0 ACWCTBUS MPOCTHIX MEXAHU3MOB), CIEAYS MPEIIOKEHHON
UHCTPYKLIMU: IPU BBINOJIHEHUH U3MEPEHUN COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIISITh 3HAUEHUE UICKOMOM BEIIMYUHBI;

coOuoaTh IpaBWjia TEXHUKM Oe30macHOCTH Ipu pabore ¢ J1abOpaTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIMIbBI JEHCTBUS NpUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, cOOOLIat0IIMECs COCY ibl, OapOMeTp, pblyar, MOJABUKHBIN U
HETO/BIKHBIN OJIOK, HAKJIIOHHAS IUIOCKOCTh;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YUYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C ONOpOM Ha HX OMMCAaHUA (B TOM 4MCIE: MOAIIMIHUKH, YCTPOHCTBO
BOJIOIIPOBOZA, THAPABIMYECKHM INPECC, MaHOMETpP, BBICOTOMED, IMOPIIHEBON HAcoc,
apeoMeTp), UCIHOJb3Ysl 3HaHHUS O CBOMCTBAX (PU3MYECKHUX SIBICHUNH U HEOOXOAMMBIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJIUTH MpPUMEPHl (HAXOIUTh MHPOpPMAIMIO O MpHUMEpax) MPaKTHYECKOrO
UCIIOJIb30BaHUsl (M3NYECKUX 3HAHWM B IOBCEJAHEBHOM JKM3HHM JUIsl OOecreyeHus
0€30MacCHOCTH TpH OOpalleHud ¢ NpUdOpaMu U TEXHUYECKUMH YCTpOicTBaMmuy,
COXpaHEHMsI 370pPOBbsi M COONIIOIEHHWS HOPM OSKOJOTHYECKOrO TIOBEACHHS B
OKpYXKarollleu cpere;

OCYIIECTBIISAITh OTOOp HMCTOYHUKOB HHGpopManuu B VIHTepHETE B COOTBETCTBUU C
3a/laHHBIM TIOUCKOBBIM 3allpOCOM, HA OCHOBE MMEIOIMXCS 3HAHUHN U ITyTEM CPAaBHEHUS
Pa3IUYHBIX UICTOYHUKOB BBIIEIATh HH(OPMALINIO, KOTOPasl SIBISETCS] TPOTUBOPEUMBOM
WJIA MOXET OBITh HEJJOCTOBEPHOM;

MCIIOJIb30BaTh NIPU BHINOJHEHUH YYEOHBIX 3a/laHUi HaYyYHO-TIOMYJISIPHYIO JINTEPATypy
(bu3NYECKOro CcoJep)KaHus, CIPAaBOYHbIE MaTepuasibl, pecypchl ceTtu HHTepHer,
BJIAJCTh MpHUEMaMH KOHCIEKTHPOBAHUS TEKCTa, NMpeoOpazoBaHMs WHGPOpPMALUU U3
OJIHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHe MUCbMEHHBIE U YCTHBIE COOOIIEHHs Ha OCHOBE 2—3
UCTOYHUKOB MH(popMaru (Gu3n4eckoro copepkaHusi, B TOM YHCIIe MyOJINYHO JIeNaTh
KpaTKue COOOIIEHMSI O pe3yibTaTax MPOEKTOB WM YUeOHBIX HCCIIEIOBaHUM, IPU 3TOM
IPaMOTHO HUCHOJb30BAaTh M3YYCHHbIM MOHATUHHBIA anmapaT Kypca (DU3HKH,
COIPOBOKIATh BBHICTYIIJIEHUE NPE3EeHTaIUEH;
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IIPY BBITMOJIHEHUH Y4EOHBIX MPOEKTOB M MCCIEAOBAHUM pacrpeneniartbh 00sS3aHHOCTH B
IPYIIE B COOTBETCTBUH C ITOCTABJICHHBIMU 3a/1a4aMH, CJIEANUTD 3a BBIITOJIHEHUEM IUIaHA
JeMCTBUM, aZeKBaTHO OIICHWBAaTh COOCTBEHHBIN BKJIAJ B JAEATENBHOCTH TPYIIIHI,
BBICTPAauBaTh KOMMYHUKATHUBHOE B3aUMOACUCTBHE, YUUTHIBAs MHEHUE OKPYKAIOIIUX.

K konny oOyuenuss B 8 kJjacce mpeiMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHHU:

WCITOJIB30BaTh TMOHATHUS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE JBHKEHHUE aTOMOB H
MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAUIMUECKHE W aMOpdHBIE Tena,
HACBIIICHHBI U HEHACBILLEHHBIN I1ap, BIAXKHOCTh BO3yXa, TEMIIEPATYPA, BHYTPEHHSA
SHEPIHs, TEIUIOBOM JABUTATEIb, FJICMEHTAPHBINA AJICKTPUUYCCKUN 3apsl, AIEKTPHIECKOE
II0JIC, HpOBOI[HI/IKI/I 158 I[I/IBJI@KTpI/IKI/I, HOCTO?IHHBII71 BHGKTpI/I‘-IGCKI/Iﬁ TOK, MAarHuTHOC
oJe;

paznuyaTh SIBJICHUS (TEIUIOBOE pACHIMPEHHE W C)KaThe, TeIulonepenada, TErjIoBOe
paBHOBeCI/Ie, CMa4YuBaHUC, KaHI/IJIJISIpHBIe SIBJICHHUA, chapeHHe, KoHAcCHCanus,
IJIaBJICHHE, KPUCTAJUTH3aLUS (oTBepaeBaHue), KHUIIEHUE, TerIonepeaaya
(TeTIONPOBOTHOCTh, KOHBEKIIMS, W3JIYYCHHE), AJICKTPU3aLUs TeJ, B3aUMOJACHCTBUE
3apsAJIOB, JICUCTBHUS DJIGKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBHE
MAarHuToB, IIGfICTBHC MAarHmTHOI'O IIOJIA Ha HpOBOIIHI/IK C TOKOM, 3JICKTpOMaFHI/ITHa$I
UHAYKIHS) TIO0 ONHMCAHUI0O HUX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NICCKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYECKUX SBICHHUM B OKPYKAIOILIEM MHUpE, B
TOM 4uclie (u3nUecKre SBJICHUS B MPUPOJC: IMOBEPXHOCTHOE HATSHKCHHE W
KallWUISIPHBIE SIBJICHUST B MPHUPOAE, KPUCTAUIBI B Hpupoje, uznydeHue ConHua,
3aMep3aHue BOJOEMOB, MOpPCKUE Opu3bl, 0Opa3oBaHHE POCHI, TyMaHa, MHEs, CHeEra,
DIIEKTPUYECKUE SIBICHUS B aTMocdepe, DIEKTPUYECTBO JKUBBIX OpPTaHU3MOB,
MarHuTHOE mojie 3eMJId, APeid IOJIIOCOB, POJIb MAarHUTHOTO IOJISI JJIS KU3HHM Ha
3emiie, MOJSIPHOE CHUSHUE, MPU ITOM MEPEBOIUTH MPAKTUUYECKYIO 33/7a4y B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH) (PU3UUECKUX SBICHHUIA,

OIIUCBhIBATH I/ISYLICHHI)IG CBOfICTBa TCII N (1)I/IBI/I‘~IGCKI/I€ SIBJICHUA, I/ICHOJ'II)BYSI (1)I/I3I/I‘I€CKI/IC
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSSI SHEPrusi, KOJMYECTBO TEIUIOTHI, YAENIbHas
TEIJIOEMKOCTh  BEUIECTBA, YJAENbHAs TEIUIOTAa IUIABJICHUS, YHAEJIbHAs TEIIoTa
napooOpa3oBaHus, yIelIbHAsl TEIJIOTAa CrOPAaHUs TOTUIMBA, KOAI(DPHUIIMEHT IMOJIE3HOTO
JIEMCTBUS TEIJIOBOM MAIlIMHBI, OTHOCUTENIbHAS BIIAXKHOCTh BO3yXa, SJEKTPUUYECKHUM
3apsii, CUJia TOKa, OJJIEKTPUYECKOE HANpPsHKEHHE, COMPOTHUBJICHUE ITPOBOJHUKA,
yIIeTbHOE COMPOTUBIICHHE BEIIECTBA, pab0Ta U MOIIHOCTh JEKTPUUECKOTO TOKA), IpU
OIIMCaHnHn HpaBI/IJ'II)HO TpaKTOBaTB (1)I/ISI/IIICCKI/II\/'I CMBICJI I/ICHOJ'II)?;yCMI:IX BCJIMYHH,
0003HaYeHHs] ¥ €AUHUIIBI (PU3UUECKUX BEITHUYMH, HAaXOIUTh (DOPMYIIBI, CBSI3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEJIWYMHY C JAPYTMMH BEIUYMHAMH, CTPOUTH TIpapuku
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUYHH;

XapaKTepI/I3OBaTI> CBOﬁCTBa TCII, (1)I/I3I/I‘-ICCKI/IG SABJICHUA U HpOHCCCBI, I/ICHOJ'II)3y5[
OCHOBHBIC ITOJIOKCHUS MO.]'IGKy.]'IprHO-KI/IHCTI/I‘-IeCKOI\/’I TeOpI/II/I CTpOCHI/ISI BE€IICCTBA,
IOPUHIIAIT CYMEPHO3UIMK Toyield (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsiga, 3akoH OMa i ydacTka menu, 3akoH Jlxoyns—JIeHma, 3akoH COXpaHEHUs
SHEpPruM, MPHU 3TOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA M 3alHCHIBATh €r0
MATECMATUYCCKOC BBIpa)KeHI/Ie;

OO0BSACHATH (PU3MUECKHE MPOIECCHl M CBOMCTBA TEl, B TOM YHUCIE€ U B KOHTEKCTE
cuUTyarum MPAKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISBJIATE
HpI/I‘II/IHHOCJ'ICJICTBeHHI)Ie CBs3U, CTpOI/ITI) O6T)$ICHCHI/Ie n3 1-2 JJIOTHYCCKUX MIaroB C
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OTopoif Ha 1-2 MU3y4EeHHBIX CBOMCTBA (PM3NUYECKUX SBICHUH, QU3MUECKUX 3aKOHOB WIIN
3aKOHOMEPHOCTE;
pematb pacuéTHble 3agayd B 2-3 JEHCTBHA, HWCHOIB3YSd 3aKOHBI U (POPMYIIBL,
CBs3bIBalOIME (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHalu3a YCIOBUSA 3aJauu
3alMChIBaTh KPATKOE YCIIOBUE, BBIABIATH HEIOCTATOK JAHHBIX JJIS PELICHUs 3aJauH,
BbIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE IS €€ PELIeHUs, IPOBOJUTh PacuéThl U
CpaBHUBATh MOJIyYCHHOE 3HaUCHHE (PU3NYECKON BETMUMHBI C M3BECTHBIMH JAHHBIMU;
pacrio3HaBaTh MpPOOJIEMbl, KOTOpPblE MOXXHO pELIMTh MpU MOMOIIM (PU3HUECKUX
METOJOB,  MCIIONb3ysd  ONUCAaHUE  MCCIENOBAaHUSA,  BBIICIHATH  IPOBEPSIEMOE
IIPENII0JIOKEHNE, OLIEHUBATh IPaBUWJIBHOCTh IOPSAKA IPOBEIACHUS MCCIEAO0BaHUSA,
JIeJIaTh BBIBOJIBL,
IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBONCTB
Ten (KamWwUISIPHBIC SIBICHHS, 3aBHCHUMOCTb JIABJICHUS BO3JyXa OT €ro o0béMa,
TEMIIEPATYPHI, CKOPOCTH MPOLIECCA OCTBIBAHUS M HATPEBAHUS IIPU U3JIyYEHUU OT LIBETA
U3y4yaroule (Moryomaroneil) MOBEpXHOCTH, CKOPOCTb HCIApPEHHsT BOJBI  OT
TEMIEPATYpbl JKUIAKOCTH W IUIOIIAJu €€ IIOBEPXHOCTH, DJJICKTpHU3alus Tel U
B3aMMOJICHCTBUE AJIEKTPUUECKUX 3apsiiOB, B3aMMOJECHCTBHE IOCTOSHHBIX MAarHuTOB,
BU3YyaIM3alysl MArHUTHBIX I10JIEW TOCTOSIHHBIX MArHUTOB, IE€UCTBUS MArHUTHOTO MO
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JEKTPOJBUTATENS
IOCTOSIHHOTO TOKa): (OpMYJIMpOBaTh IPOBEPSiEMblEe MPEANOI0KEHUs, COOUpPaTh
YCTAaHOBKY M3 MPEJIOKEHHOIO O00OpYyJIOBaHUS, ONUCBIBATH XOJ ONbITA U
(bopMynHMpOBaTh BHIBOJIBI;
BBINOJHATH NPSMbIE U3MEPEHUS] TeMIIEpaTypbl, OTHOCUTEIbHONW BIa)KHOCTH BO3]yXa,
CHJIBI TOKA, HANpsDKEHUS C MHCIIOJIb30BAHMEM aHAJIOIOBBIX IMPHUOOPOB U JIAaTYMKOB
(GU3nYecKuX BEIMYUH, CPAaBHUBATh pPE3yJlbTaThl W3MEPEHUM ¢ Y4€TOM 3aJlaHHOMN
a0COIOTHON MOTPEIIHOCTH;
IPOBOJUTH HCCIIEJ0OBAaHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYUHBI OT JPYrou c
UCIIOJIb30BAaHUEM NPSAMBIX U3MEPEHUH (3aBUCHUMOCTb CONPOTHUBIEHHS MPOBOAHUKA OT
€ro JUIMHBI, IJIOIIAJU MOMEPEUYHOT0 CEYEHUs U YAEIbHOTO CONPOTHUBIIEHUS BELECTBA
IIPOBOJHMKA, CUJIBI TOKA, HAYLIETO Yepe3 IPOBOJHUK, OT HANPSKEHMS Ha IPOBOJIHUKE,
UCCJIEIOBAaHUE TIOCJIEIOBATEIbHOTO U MapajuIeIbHOTO COEJUHEHHH MpPOBOJHUKOB):
IUITAHUPOBATh HCCIe0BaHUe, cOOUPATh YCTAHOBKY M BBIMOJHATH MU3MEPEHUS, CIEAYs
NPeJIOKEHHOMY IIaHy, (PMKCHUPOBATh PE3yJbTAThl MOJTYYEHHON 3aBUCHMOCTH B BHJIE
TabIuI U TpadUKOB, A€TaTh BBIBOABI 110 pe3yJbTaTaM HCCIeI0OBAHNUS;
IIPOBOJMTH KOCBEHHBbIE H3MepeHUsl (U3NYECKUX BEIUYMH (yIeNbHas TEII0EMKOCTh
BEIIECTBA, CONPOTUBJICHUE NMPOBOJHUKA, pa00OTa U MOIIHOCTh 3JIEKTPUYECKOIO TOKA):
IUIAaHUPOBaTh M3MEpPEHHs, CcOoOMpaTh OSKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEays
IPEJI0KEHHOW UHCTPYKIUU, U BBIYUCIISATH 3HAUEHNE BEIUUNHBI,
coOuoiaTh TMpaBWJa TEXHUKM Oe30macHOCTH IMpu paboTre ¢ J1aboOpaTOPHBIM
o0opynoBaHuEM;
XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB € ONOpPOM HAa UX OMNMCAHMA (B TOM YHCIE: CUCTEMA OTOIJIEHHS JIOMOB,
TUTPOMETpP, MapoBas TypOWHA, aMIIEpPMETP, BOJBTMETP, CUETUYHUK IIIEKTPUUYECKOU
DHEPIUHU, DHIIEKTPOOCBETUTEIbHbIE NPUOOPHI, HarpeBaTelIbHbIE AIEKTPOIPUOOPHI
(mpuMepsl), SJEKTPUUYECKHUE MPEIOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOABHUraTeIh
MIOCTOSIHHOTO TOKa), HWCIOJIb3ysS 3HaHUSA O CBOHCTBaX (U3MUECKUX SBJICHUH U
HEo0Xo/iuMble (PU3NUECKHE 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M HM3MEpPUTEIbHBIE MPUOOPHI MO
CXEMaM M CXEMaTHYHbIM PUCYHKaM (JKHUIAKOCTHBI TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHEIO CTOpaHHUs, JIEKTPOCKOI, PEOCTaT), COCTaBIATh
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CXEMBI JIEKTPUYECKHUX IIETeH ¢ MOCIe0BATENbHBIM U MapauIeIbHbIM COCTUHEHUEM
3JIEMEHTOB, pa3jnyas yCIOBHbIE 0003HAYEHNUs JIEMEHTOB JIEKTPUUECKUX LIETeH;
NOPUBOAUTH TPHUMEPHl (HAXOAUTH HMHOOPMAIMIO O MPHUMEPax) MNPAKTUIECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B IIOBCEJAHEBHOW XM3HM A OOecredeHus
0€30MaCHOCTH TMpH OOpaIleHUH C NPUOOpPaMU W TEXHUYECKUMH yCTPOIMCTBaMH,
COXPaHEHMsI 3/I0pOBbsi M COONIOJEHUS HOPM HKOJOTMYECKOro TIOBEACHUS B
OKpYXKarolleH Cpee;

OCYILLECTBIIATh MOMCK HH(pOpManuu (uzndyeckoro conepxanus B MHTepHeTe, Ha
OCHOBE MMEIOLIMXCA 3HAHUM M NyTEM CpaBHEHMs JIONOJHUTENIBHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMALIMIO, KOTOpas SBIISETCS TNPOTUBOPEUYMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

MCIIOJIb30BaTh IIPU BBIOJHEHUM Y4EOHBIX 33aJJaHUIl HAYYHO-IIOMYJISIPHYIO JINTEPATypy
($U3NUECKOro CcoAep)KaHus, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJCTh MPUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGPOpPMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B JAPYTYIO;

co3/laBaThb COOCTBEHHbIE NHCbMEHHBIE M KpaTKUE YCTHbIE COOOLIeHMs, 0000mas
UHPOPMALIMIO U3 HECKOJBKUX HMCTOYHHUKOB (DPU3UYECKOTO COAEP)KaHUs, B TOM YHUCIIE
nyOJIMYHO  OPEJCTaBISITh  PE3yiabTaTbl  MPOEKTHOM WM  UCCIIENOBATEIbCKOMN
JeSITeIbHOCTH, MPU 3TOM IPAaMOTHO HMCIIOJIb30BaTh U3YYCHHbIN MOHATUHHBIN amnmapar
Kypca (pHU3MKH, COPOBOXKIATh BRICTYIICHHE MTPE3CHTAIHCH;

IOpU BBIIOJHEHUH Y4YEOHBIX IPOEKTOB W MCCIECIOBAHUN (PU3MUECKUX MPOLECCOB
pacrpenesaTb 00s13aHHOCTH B TPYIIE B COOTBETCTBHM C ITOCTABJICHHBIMU 33Ja4aMH,
CIEIUTh 3a BBIIOJHEHMEM IUIaHa JEHCTBUH M KOPPEKTUPOBATH €ro, aJeKBaTHO
OLICHMBaTb COOCTBEHHBIM BKJIaJ B  JIEATEIbHOCTh  TPYIIbI, BBICTPaUBaTh
KOMMYHHKATHBHOE B3aHMO/ICHCTBHE, TIPOSIBIISIS TOTOBHOCTD Pa3peliaTh KOHMIUKTHI.

K xonmy oOyuenust B 9 Kjacce mpeIMeTHBIE pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCS YMEHUI:

UCIIONIb30BaTh TMOHATHS: CHCTEMa OTCuéTa, MaTepualbHas TOYKa, TPACKTOpHs,
OTHOCHUTEJIbHOCTh MEXaHMYECKOI0 JABMXKEHMs, nedopManus (ynpyras, miacTuueckas),
TPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHME, HEBECOMOCTb M TEpPErpy3Kd, LUEHTP
TSXKECTH, aOCOJIIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPAOro Tela, paBHOBECHE,
MEeXaHUYecKue KoiebaHus M BOJHBI, 3BYK, HWHOQPa3BYK M  YyJIbTPa3BYK,
AIIEKTPOMAarHUTHBIE BOJIHBI, LIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JTAIbHO30PKOCTh, CHEKTPhl HCIyCKaHWs M MOIJoIleHus, aibda, Oeta- M Tramma-
U3ITy4eHUs], U30TOIIBI, SACpHAs DHEPIEeTHKA,

pa3nnyarh sBI€HUS (PaBHOMEPHOE W HEPABHOMEPHOE MNPSMOJIMHEWHOE JIBUKEHHUE,
PaBHOYCKOPEHHOE MPsIMOJIMHENHOE JABM)KEHHE, CBOOOIHOE MaJJeHUE Tell, pABHOMEPHOE
JIBUKEHHE 110 OKPYKHOCTH, B3aHUMOJCICTBHE Te€Jl, PEaKTUBHOE JBH)KEHUE,
KosiebaTenbHOE JBM)KEHHE (3aTyXalolle W BBIHYXJEHHbIE KoJeOaHMs), pE30HAHC,
BOJIHOBOE JBIDKEHHE, OTpaX€HHE 3BYKa, MPSMOJIMHEHHOE pPAaCIpOCTpaHEHUE,
OTpaXCHHE U MIPEIOMIIEHUE CBETA, IOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE
0ernoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAIbHBIX I[BETOB, IUCIIEPCUS CBETA,
€CTEeCTBEHHAsl pPaJMOAKTUBHOCTb, BO3HMKHOBEHHUE JIMHEHUYATOrO CHEKTpa U3IY4EHUs)
[0 OINHMCAHUIO WX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OMNBITOB, AEMOHCTPUPYIOIIUX
JaHHOE (pr3HYEecKoe SIBICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NUECKUX SIBJICHUN B OKpYXarolleM Mupe (B
TOM 4Hcie (U3UYECKUe SBIICHUS B NPUPOJE: MPUIMBBI U OTIUBBI, JIBH)KEHUE IUIAHET
ConHEYHOM CHCTEMBI, PEAKTUBHOE IBUKEHHE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MIIETPSICEHHE, CEeHCMMYECKHe BOJIHBI, LYHAMH, 3XO, LIBETa Tell,
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ONTUYECKUE SBJICHUSA B  TNPUPOJAE, OUOJIOTHMYECKOe  JeWCTBUE  BHIUMOTO,
yIbTPa(UOIETOBOTO U PEHTIEHOBCKOIO W3IY4YEHHUH, €CTECTBEHHBIN paJuOaKTUBHBIN
(GOH, KOCMHYECKHE JIy4d, DPATUOAKTUBHOE W3IIyYCHHE MPUPOJHBIX MHHEPAJIOB,
JieficTBUE palnOAKTUBHBIX U3JIydeHUH HAa OPraHU3M YeslOBeKa), IPH 3TOM IEepPEBOJUTH
NPaKTUYECKYIO 33a7ady B y4eOHYIO, BBIICISATH CYLIECTBEHHBIE CBOWMCTBA (IPU3HAKU)
(bu3nUecKuX sBICHUIA;

OIKCHIBATh U3YYEHHBIE CBOIMCTBA Tel U (pU3MUECKHE SBJICHUS, UCTIONB3Ys (PH3UUECKUE
BEJIMYMHBI (CPEAHsIsl U MTHOBEHHAs! CKOPOCTb Tella NP HEPABHOMEPHOM JBH>KEHUH,
YCKOPEHHUE, NEpPEMEIIECHUE, MyTh, YIIO0Bas CKOPOCTb, CHUJIA TPEHUs, CHJIA YIPYTOCTH,
CHJIa TSXKECTH, YCKOPEHHE CBOOOJHOIO MaJeHMsI, BEC Tesla, UMIYJbC Tela, UMITYJbC
CHJIBI, MEXaHUYECKasi paboTa U MOIIHOCTh, MOTEHIIHAIbHAS SHEPTHs TeNa, MOAHITOTO
HaJl IOBEPXHOCTHIO 36MJIM, TOTEHIIMAJIbHAS YHEPTUs CKATOM NPYKUHBI, KHHETHYECKast
DHEPIus, TOJHAsA MEXaHWYeCKas HHEeprus, MEepuoJl M 4YacToTa KoJeOaHu#, JuIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTAa TOHA, CKOPOCTh CBETa, [10Ka3aTelb NPEIOMIICHUS
Cpezpbl), IPU ONHCAHUM TNPABWIIBHO TPAKTOBATh (DU3MUYECKUI CMBICI HCIOIB3YEMbIX
BEJIMYMH, OOO3HAYEHUS M €IUHHULBl (PU3NYECKHX BEIMYMH, HAXOIUTh (HOpMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (U3MYECKYIO BEIMYMHY C APYTUMH BEIWYMHAMH, CTPOUTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMYUH;

XapaKTepU30BaTh CBOMCTBA Tell, (PU3MUECKUE SIBICHUS M MPOLECCHI, HCIOIb3Ys 3aKOH
COXpaHEHUsI PHEPIMU, 3aKOH BCEMHUPHOIO TITOTEHUS, MPUHLUI CYNEPHO3ULMU CHII,
HOPUHIUI OTHOCUTENbHOCTHU ['anuies:, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHMs UMITYJIbCa,
3aKOHBl OTPAKEHUsSI M IPEIIOMIICHHS CBETA, 3aKOHbI COXPAHEHUs 3apsOBOrO U
MaccoBOro 4YHCel TIpU SAACPHBIX peaklusX, IMpd HTOM JlaBaThb CIOBECHYIO
(OopMyJIMPOBKY 3aKOHA U 3aIIUChIBATh €M0 MaTEMaTHUECKOE BhIPAXKEHHUE;

OOBSICHATh (hr3MYEecKHe MpOoLEecChl U CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUd ~ NPAaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa:  BbIABIATh  IPUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIaroB C OMOPOi Ha 2—
3 u3ydyeHHbIX CBOMCTBA (U3UYECKUX SABICHUM, (PUIUUYECKUX 3aKOHOB MWIH
3aKOHOMEPHOCTEH;

pewath pacy€THble 3aaun (OMUPAIOIIMECs Ha CUCTEMY U3 2—3 ypaBHEHHUH), HCTIOIb3Ys
3aKOHBI U (OPMyIIBI, CBSI3bIBaIOIIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHalu3a
yCIOBUSL 3a/ladydl 3allMChIBaThb KpaTKOE YCJIOBHE, BBIABIATh HEAOCTAIONIME WU
U30BITOYHBIE JTaHHBIE, BHIOWPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE AJIS pPEIICHUs,
IPOBOAMTH pPAacy€Thl U OLEHUBAaTh PEATMCTUYHOCTh TOJYYEHHOIO 3HAYCHUS
(bu3nUecKoil BETUUNHBL;

pacno3HaBaTh MpPOOJEMbI, KOTOpPbIE MOKHO pEIIUTh MpPU TMOMOIIU (PUINYECKUX
METOJIOB,  MCIONb3ysd  ONUCAaHWE  MCCIENOBaHUS,  BBIICHATH  MPOBEPSIEMOE
IIPEIIIOJIOKEHNE, OLICHWBATh IPABUWJIBHOCTh IIOPSAKA IPOBEIACHUS MCCIEAOBaHUSA,
JIeJIaTh BbIBOJIbI, UHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOAEHHUN U OTIBITOB;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOMCTB
Ten (M3ydeHue BTOporo 3akoHa HplOTOHA, 3aKkOHAa COXpPaHEHUs YHEPTUH, 3aBUCUMOCTh
nepuoja KojsebaHuil MPyKUHHOTO MAaATHHUKA OT MaccChl Ipy3a U )KECTKOCTH MPYKUHBI
HE3aBUCHMOCTb OT aMIUTUTY/AbI MAJIBIX KOJIeOaHUH, MPSIMOJIIMHEHHOE pacpoCTpaHeHue
CBETa, Pa3JIoKeHHE OeJIoro cBeTa B CIHEKTP, U3y4CHHE CBOMCTB M300pakeHUs B
IUIOCKOM 3€pKajle M CBOMCTB HU300pakeHHMsI MpeaMmera B coOMparoliel JIMH3e,
HaAOJIIOJIEHUE CIUIOIIHBIX W JIMHEWYaThIX CIIEKTPOB H3IYYEHHS): CaMOCTOSTEIbHO
coOMpaTh YCTAaHOBKY M3 N30BITOUHOrO HAOOpa 000PyA0BaHMS, ONIUCHIBATH X0 ONbITA U
€ro pe3yibTaThbl, POPMYIUPOBATH BHIBOIBI,
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IPOBOJIUTH TPU HEOOXOAMMOCTH CEPUI0 TPSMBIX W3MEPEHUH, OINpenenss cpenHee
3HAUYCHHE W3MepseMoil BenM4MHBI ((OKYCHOE pACCTOSHHE COOMparomeld JUH3bI),
000CHOBBIBAThH BBIOOP CIIOc00a M3MepeHus (M3MEPUTEITHLHOTO MPUO0Pa);
IIPOBOJMUTH HCCIIEIOBaHHE 3aBUCUMOCTEH (U3NYECKUX BEIUYHMH C HCIOJIb30BAaHUEM
OpSIMBIX  M3MEpPEHU (3aBUCHUMOCTh IYTH OT BPEMEHH IMPH PaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HadalbHOH CKOpOCTH, TMepHojaa KojeOaHWi MaTeMaTHYeCKOTro
MasiTHUKa OT JUIMHBI HUTH, 3aBUCHUMOCTH yIjla OTPaXeHHsI CBETa OT yrjia MaJeHUus U
yria IpejJoMJIEHUsl OT yIla MajeHus): IJIaHUpOBaTh MCCIIEJOBAHHUE, CAMOCTOSATEIBHO
coOuparb yCTaHOBKY, (UKCHpPOBAThb pE3ylbTaThl IOJYYEHHOH 3aBHCHUMOCTH
¢u3nUecKux BEIMYMH B BHJE TAOMUI] U rpaduKOB, AETaTh BBIBOJABI MO PE3yJIbTaTaM
UCCJIEJIOBAHMUS,
IPOBOJIUTH KOCBEHHBIC H3MEpEHHUS (PHU3UUYECKUX BEIUYMH (CpemHss CKOPOCTh U
YCKOpEHHUE Tejla MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHUE CBOOOIHOTO MaJCHHUS,
KECTKOCTh MPYKUHBI, KOAPPUIUMEHT TPEHUsI CKOJIbKEHHUS, MEXaHW4yecKas padbora u
MOIIIHOCTb, 4YacTOTa M Mepuoja KojeOaHUH MaTEMATUYECKOTO M IMPYKUHHOIO
MasiTHUKOB, OITHYecKass CHia CcoOuparolleld JHMH3bI, pPaJAUOAKTUBHBIN  (OH):
IUIAHUPOBAaTh HU3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U BBIIOJHATH
U3MEpEHUs, CIeays MPEeVIOKEHHON MHCTPYKIHMH, BBIUUCISATH 3HAUEHUE BEIUYUHBI U
AQHAIM3UPOBATh IIOJYyYEHHBIE pe3yJbTaThl € Y4YETOM 3aJaHHOW IOIPEHIHOCTH
U3MEPEHU;
coOuoaTh TpaBWia TEXHUKH Oe30macHOCTH Impu pabore ¢ 1abopaTOpPHBIM
000pyI0BaHKEM;
pa3ianyaTh OCHOBHBIC MPU3HAKM H3YYEHHBIX (DU3MUECKHX MOJeNel: MaTepuaibHas
TOUYKa, aOCONIOTHO TBEPIOE TENO, TOUEUHBIM MCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
IUTaHEeTapHast MOZEJIb aTOMa, HYKJIOHHAsI MOZIENIb aTOMHOT'O Spa;
XapaKTepu30BaTh NPUHIUIBI JEHCTBUS M3YUYEHHBIX NPUOOPOB U TEXHUYECKHX
YCTPOMCTB C OMOPOIl HAa UX ONMHUCAHUS (B TOM UHMCIE: CIHIOMETP, JATYUKU MOJIOKCHHUS,
PacCTOSIHUSA U YCKOPEHHSI, PaKeTa, 9X0JI0T, OYKH, TIEPUCKOII, OTOanmapaT, ONTHIECKHIE
CBETOBOJIbl, CIIEKTPOCKOI, JO3MMETp, Kamepa BuibcoHa), ucCHonb3ys 3HaHUA O
CBOICTBax (PM3MUECKUX SIBICHUN U HEOOXOAUMBIE (U3NYECKHE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl U CXEMAaTHUHbIE PUCYHKH M3yYEHHBIX TEXHHYECKUX YCTPOWCTB,
U3MEPUTENIbHBIX NMPUOOPOB U TEXHOJOTMUECKUX MPOLECCOB MPHU PEUICHUH y4eOHO-
MIPAKTUYECKUX 3a/lad, ONTUYECKUE CXEMbl JUIsl OCTPOEHUsI MU300pak€HUN B IIOCKOM
3epKajie U coouparolei JInH3e;
IPUBOJIUTH TpUMEPHl (HAXOIUTh MHPOpPMAIMI0 O NpUMepax) MPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEJIHEBHOW KM3HM A oOecredeHus
0e30MacHOCTH TpHU OOpalleHUuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbSI M COOJIOJEHUS HOPM JKOJIOTMYECKOTO TIOBEJCHHUSA B
OKpYKarolllei cpere;
OCYILIECTBIIATh MOMCK HMH(OpManuu (¢u3ndeckoro coaepxkanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIHMPYsl TOMCKOBBIM 3ampoc, HAXOOUTh IYTH OIpe/eseHus
JIOCTOBEPHOCTH TIOJyYeHHOW WH(GOPMAIlMM HAa OCHOBE WMEIONIUXCS 3HAHUN W
JIOTIOJTHUTEIIbHBIX UCTOYHHUKOB;
MCIIOJIb30BaTh NIPU BHINOJHEHUH Y4YEOHBIX 33JaHUIl HAYYHO-TIOMYJISIPHYIO JINTEPATYpPy
(Gu3NYECKOro COJepKaHus, CIPAaBOYHbIE MaTepuasibl, pecypchl ceTtu HHTepHer,
BJIAJETh MpHUEMaMH KOHCIEKTHPOBAHUS TEKCTa, NMpeodpa3oBaHMs WHGPOpPMALUU U3
OJIHOI 3HAKOBOW CHCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE MUCbMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE MH(POpPMALUU
U3 HECKOJBKUX MCTOYHHKOB (PU3MUECKOTO COJAEpKaHMs, MyOIMYHO MpPEACTaBIATH
pe3yJbTaThl MPOEKTHOW WM HCCIIEI0BATENIbCKON NIEATENbHOCTH, IPU 3TOM I'PaMOTHO
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UCIOJIb30BaTh HM3YYCHHBIM TMOHATUHHBIA amnmapar W3ydaeMoro pasjena (U3UKH u
COIIPOBOXKIATh BBICTYIUIEHHE IIPE3CHTAled ¢ Y4€TOM OCOOEHHOCTEH ayAuTOpUHu
CBEpPCTHUKOB.
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TEMATHYECKOE INTAHUPOBAHHUE
7 KJIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM K I (uudpossbie)
n/n NMPOrpamMMbl Bcero Oﬁﬂ TPOTLHBIC pﬁaKanecxne oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi
Pa3pnen 1. ®u3uka u eé poJib B IO3HAHMH OKPY/KAKIIET0 MUpPa
bubmuorexa [JOK
11 Pu3Hia - HayKka 0 MPHPOJE 2 https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
12 (DH3HHECKHE BEIIHHHbI 2 . https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
1.3 EcrecTBeHHOHAyYHBIN METO/1 MO3HAHUS 2 1 https://m.eds00.ru/7f416194
Hroro no pazneny 6
Pasnea 2. [lepBoHayaibHbIE CBeJIeHUS 0 CTPOCHHH BellleCTBA
2.1 CtpoeHue BemecTa 1 bubmorexa HOK
' p B https://m.edsoo0.ru/7f416194
29 JIBM>XeHUE U B3aUMOJICMICTBUE YaCTHI] 5 1 bubmuorexa [JOK
' BEIIICCTBA https://m.edsoo0.ru/7f416194
2.3 ArperaTHble COCTOSTHUSI BEIIECTBA 2 bubmorexa HOK
' p H https://m.edsoo.ru/7f416194
Wroro no pazueny 5
Paznen 3. /IBu:xeHue U B3auUMo/ielicTBUE TeJl
bu6mmorexa [IOK
3.1 Mexarieckoe ABIKCHAE 3 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
32 Hneptuts, macca, mIoTHOCTS 4 1 https://m.eds00.ru/7f416194
bubmuorexa [JOK
3.3 Cuna. Bupet cun 14 . 2 https://m.edsoo0.ru/7f416194
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Wroro no pazueny 21
Pa3nea 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 Masnenue. llepenaya naBieHust TBEPABIMU 3 bubmumoreka [IOK
' TeJIaMU, YKUIKOCTAMHU U Ta3aMu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2 Jlasere xukocTH > https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
4.3 Atmocheproe rasrenue 6 https://m.edsoo.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha NOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edsoo0.ru/7f416194
Htoro no pazneny 21
Pa3zgea 5. Pa6ora u MOIHOCTh. JHEeprust
bubmuorexa [JOK
> Pabora 1 momgocTs 3 . https://m.edsoo0.ru/7f416194
bu6nmoreka [JOK
52 Hpoctere mexarmsmbl S . https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
53 Mexaneckas SHeprius 4 . https://m.edsoo0.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12

24


https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KJIACC

KosunuyecTBO 4acos DJIeKTPOHHbBIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m NporpaMMEI Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Pa3nen 1. TerioBele IBJIEHUA
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 ﬁgg;l;l/(r)seelcdas(i?'{fﬂ £4181ce
bubnuoreka IIOK
12 Tennoseie nponeccet 21 1 S https://m.edsci.ru/?f418lce
Htoro no paznemny 28
Pa3zgen 2. diiekTpuyeckre M MAarHUTHbIE SIBJIEHUS
21 DJIEKTpUYECKHUE 3apsiibl. 3apsKEHHbIC Tella 7 1 bu6mmoreka [IOK
' U UX B3aUMOJEUCTBUE https://m.edsoo.ru/7f4181ce
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 Egsgl;ll(r);eezzgorllf/? f4181ce
bu6mmorexa [IOK
2.3 MaruuTtHel€e SIBJICHUAS 6 1 1.5 https://m.eds00.ru/7f4181ce
bubnuoreka IIOK
2.4 OMeKTpOMArHHTHAs HHIYKIHA 4 https:// m.edS(I)lO.ru/7f418lce
Hroro no pazneny 37
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
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9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m NporpaMMEI Beero KO;ITpOJIbeIe HpﬁaKanecmle 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Pa3nen 1. Mexanuveckue siBJIeHUS
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmorexa [IOK
' OIHCAHHUS https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
12 BaaumonercTBHE T 20 . 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3AKOHEI COXpAHCHHA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3nen 2. Mexanuyeckue KoJjie0aHUsI U BOJHbBI
bu6mmoreka [JOK
21 Mexammeckue konebarms ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 MexaHu4eckre BOJTHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3pnen 3. Di1eKTPOMArHMTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 2 bubnuorexa [JOK
' 3JIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znea 4. CBeToBbIE ABJICHUS
bu6mmorexa [IOK
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 2 https://m.edsoo.ru/7f41a4a6
4.2 JIuH3bl 1 onTHYeCcKUe TPUOOPHI 6 3 bubmorexa [IOK

https://m.edsoo.ru/7f41a4ab
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bu6mmoreka [IOK

4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 hitps://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3gen 5. KBanToBble iBJIeHUSA
bu6mmoreka [IOK
51 Hcnyckanue u MorionieHue CBeTa aTOMOM 4 1 hitps://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.2 Crpoenue aToMHOro A1pa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SInepHble peakun 7 1 1 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 17
Pasnen 6. [loBTOpUTEIbHO-00001IAI0IINIT MOAYJIb
6.1 [ToBTOpEeHKE M 0000IIIEHNE COEePKAHUS 9 5 bu6mmoreka [IOK
' Kypca Gpu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 3 27
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YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

» dusuka: 7-i kimacc: 6a30BbIN ypoBeHb: yueOHHK, 7 kiacc/ [leperimkun .M., iBanoB
AN., Axmonepnoe obmiectBo «M3narensetBo «lIpocBenienne»

» ®usuka: 8-if kiacc: 6a30BbIN ypoBeHb: yueOHHK, 8 kimacc/ [lepeimkun U. M., iBaHoB A.
W., Axunonepnoe obmectBo «M3narensctBo «IIpocBemenue»

» dusuka: 9-i kiacc: 6a30BbIN ypoBeHb: yueOHHK, 9 kimacce/ [leppimkun U. M., I'yrauk E.
M., BanoB A. ., Iletpoa M. A., AkunonepHoe o6miectBo «M31arenscTBo
«IIpocsemienne»

METOJAUYECKHUE MATEPUAJIBI J1J15 YYUTEJISA

Onsbra I'pomueBa: @usuka. 8 kiacc. Metonuueckoe rmocodue k yueoHuky A.B.
[lepbimkuna. ®I'OC

Omnbra I'pomuea: @usnka. 7 kinace. Metoauueckoe nocobue k yueOHuky A.B.
[lepobimkuna. ®I'OC

Omnbra I'pomuea: @usnka. 9 kinace. Metoanueckoe nmocobue k yueOHuky A.B.
[lepoimkuHa (k HOBoMy yueOHUKY). PI'OC

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
POII
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