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IMNOACHUTEJIBHASA 3AIINCKA

[Tporpamma kypca 1mo ¢u3MKe Ha YpOBHE OCHOBHOTO OOIIETO OOpa3oBaHUS
COCTaBJICHa Ha OCHOBE TMOJIOKEHUW M TPeOOBAaHUU K pe3yJibTaTaM OCBOCHHS Ha
0a30BOM YypOBHE OCHOBHOI 00pa3oBaTENbHON MPOTrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toM (penepanbHOl pabouei mporpaMMbl BOCIUTAHUS U
Konuenuuu npenoaaBanust yueoHoro npeamMera «Ousnkay.

Copepxanue mporpamMmbl Kypca Mo (pu3uKe HampaBieHO Ha (GOpMUPOBAHUE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYarONIUXCS W OpPTaHU3AIMNI0 H3YYCHUS
bu3MKM Ha NEeATEeTbHOCTHOW OCHOBE. B mporpamme y4uTBHIBaIOTCS BO3MOXKHOCTH
ydyebHoro mpeamera B peanmzanuu TpedoBaHuit ®I'OC OOO k miIaHUpyeMbIM
JUYHOCTHBIM M METalpeIMETHbIM  pe3ysbTaraM  O0ydyeHus, a Takke
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOT0 00111€r0 00pa30BaHusl.

[Iporpamma kypca mo ¢u3MKe yCTaHaBIMBAET paclpeliesieHue y4eOHOTo
Matepuaja MO TrojgaM oOyueHus (MO KJjaccam), MpeajaraeT IPUMEPHYIO
[OCJIEOBATENbHOCTh HM3YyYEHHUsS] TEM, OCHOBAaHHYIO Ha JIOTUKE pa3BUTHUSA
IPEIMETHOTO COJIEP KaHUA U yUETe BO3PACTHBIX OCOOCHHOCTEN 00ydaromuxcsl.

[Iporpamma paspaboTaHa ¢ 1ENbIO OKa3aHUS METOAMYECKON MOMOIIU
YUUTENIO B CO3/IaHUU pabouel MporpaMMbl 10 Y4€OHOMY MPEIMETY.

®duszurka ABIAETCA CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYUYHBIX Y4eOHBIX
IPEIMETOB, MOCKOJBKY (U3NYECKUE 3aKOHBI JIeKAaT B OCHOBE IIPOLIECCOB U
SBJICHUN, W3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMUEH | (HU3NUSCKOU
reorpaguei, BHOCUT BKJIaJ B  €CTECTBEHHOHAYYHYI0 KapTUHY  MHpa,
IpeloCTaBisieT Haubojee sSCHble O00pa3lbl MNPUMEHEHHUS HAyYHOTO METoJa
MO3HAHUsA, TO €CTh CIIOCO0A MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

Onna W3 TIaBHBIX 3a/ay (PU3MYECKOTO OOpa3oBaHUS B CTPYKType OOIIETO
o0pa3oBaHMsi COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOW T'PaMOTHOCTH U
UHTEpEca K HayKe y 00y4aromuxcsl.

N3ydenne ¢u3uku Ha 0a30BOM ypOBHE MPEANOJaraeT OBJIAJICHUE
CIEIYIOIIMMHA KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMU €CTECTBEHHOHAYUYHYIO
rPaMOTHOCT:

e Hay4YHO OOBSICHSTH SIBJICHUS;

e OIEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O MUCCIIEI0BAHNUS;

e UHTEPOPETUPOBATH  JIAaHHBIE W UCIOJb30BaTh  HAy4YHbIC
JI0KAa3aTeJIbCTBA JIsl IOJYYEHHSI BBIBOJIOB.

Henmn wu3yueHuss (PU3MKH Ha YypPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHMS
onpenenensl B Konmeniuu mnpenogaBaHusi yueOHoro mnpeamera «Dusuka» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoir @eaepauuu, pealn3yrOMIMX
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OCHOBHBIE  00I1Ie00pa3oBaTeIbHBIE MPOTPAMMBI, YTBEPKAEHHOW pelICHUEM
Konnerun MunucrepctBa npocsemienusi Poccuiickoit deaeparuu (MpoTOKOa OT 3
nexadps 2019 r. Ne [1K4BH).

Heaun uzyyenust Gusnuku:

npuoOpeTeHNEe WHTEpeca W CTPEMIICHHS OOydYalolmuxcsi K HaydYHOMY
W3YUYCHHUIO TPUPOIBI, PAa3BUTHE WX HHTEIUNICKTYaJIIbHBIX M TBOPYECKHUX
CIIOCOOHOCTE;

pa3BHUTHE MPEACTABICHUH O HAYYHOM METOJIE TTO3HAHUSA U (opMUpOBaHUE
WCCJIEIOBATEITLCKOTO OTHOIICHUS K OKPYXKAIOITUM SIBIICHUSIM;
dbopMHUpOBaHWE HAYYHOTO MHPOBO33PEHHUS KaK pe3yJibTaTa H3yYCHUS
OCHOB CTPOCHHSI MaTepUH U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3UKH;
dbopMHupOBaHUE TIPEACTABICHUN O POJMU (HU3UKUA IS Pa3BUTHSA JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHI;

pa3BUTHE  TpPEACTaBICHUH O  BO3MOXHBIX  cdepax  Oymymiein
npo¢eCCUOHAIILHON JIeSITEIFHOCTH, CBSI3aHHOU C (DM3UKOM, TOJTOTOBKA K
JajgbHeHIleMy 0OyUYeHHIO B 3TOM HaMpaBJICHUU.

JlocTwkeHne 3THX Ieliel MmporpaMMbl 1O (U3UKE Ha YPOBHE OCHOBHOTO
o01mero 06pa3oBaHus 00ECIIEYNBACTCS PEIICHUEM CIICTYIONTNX 3a4a4:

npuoOpeTeHre 3HAHWM O JUCKPETHOM CTPOCHHUM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPUUYECKHUX, MArHUTHBIX M KBAaHTOBBIX
SIBIICHUSIX

NpUOOpPETEHUE YMEHUN OMHUCHIBATH U OOBACHATH (DU3NUYECKHUE SIBJICHUS C
WCIIOJIb30BAHUEM TTOJTYIYCHHBIX 3HAHUM;

OCBOCHHE METOJOB pEIICHHUs] TMPOCTEUIINX pacyETHBIX 3adad C
HCIIO0JIb30BaHUEM bu3nIeCcKnX MOJICIIEH, TBOPYECKHUX u
MPaKTUKOOPHEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOJIOMATh MPUPOIHBIC SBICHHS W BBITIOJHSITH OIBITHI,
JabopaTopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCIICIOBAHHUS  C
UCIOJIb30BAaHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MHGOpPMALUEH (PU3UIECKOTO COJepKaHUs,
BKJTFOYasi HHPOPMAIIMIO O COBPEMEHHBIX JOCTIKCHUSX (DU3UKH, aHAIH3 U
KPUTHYIECKOE OIICHUBAHUE WH(OPMAITIH;

3HAKOMCTBO cO chepaMu IpodheCCHOHABHON JASATEIbHOCTH, CBI3aHHBIMH
¢ (Qusnkol, W COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSX (DU3UICCKON HAYKH.

Ha uzydenue kypca Qu3nKu Ha YpPOBHE OCHOBHOTO OOIIETo 0Opa3zoBaHMs

oTBoaUTCS 85 yacoB: B 7 kinacce — 34 vaca (1 gac B Hefento), B 8 kiacce - 34 Jaca
(1 gac B Heneno), B 9 knacce — 17 yacoB (1 yac B HeAENO0 BO BTOPOM MOJIYTOJIUHN).



[Ipeanaraemplii B mporpamMme mnepedeHb Ja0OpaTOPHBIX PabOT U OMBITOB
HOCUT PEKOMEHJATEIbHBIM XapakTep, Yy4YWUTeNb JellaeT BbIOOpD MpPOBEICHUS
Ja00paTOPHBIX PabOT M OMBITOB € YYETOM HWHIUBHUAYAJIbHBIX OCOOCHHOCTEH
00yyYaroImuXcsi, CIUCKa AKCIEPUMEHTANIbHBIX 3a/IaHUM, MpeJiaraéMbiX B pamKax
OCHOBHOT'0 TOCY/IApCTBEHHOTO dK3aMeHa 1o (pu3uKe.



COJEPXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPYKAKOIIEr0 MUPA.

®duzuka - Hayka o mpuponae. Uro usydaer ¢usuka. Tema u BeliecTsa.
Hayunbie MeTOABI N3yYeHHUs IPUPOIBI: HAOIIOICHUE, OBIT, TEOPHS. 3HAKOMCTBO C
npoctedmuM (Gu3ndeckuM 00opyoBaHueM (MpoOupKa, Kojba, J1abopaTOpHBIN
CTakaH, BOPOHKA, THMMETKa, IIMarelb, IJaCTMACCOBBIA W METAJUTMYECKUN
HITAaTUBBI, JiepKaTellb s npooupok). M3mepurenbHble NPUOOPHI: JIMHEHKA,
U3MepUTEIbHAsL JIEHTa, BEChl, TEPMOMETpP, MeEH3ypka. EnuHuubl uaMepeHuit
BEJIMYMH, IIKajga mpudopa, IeHA JeJCHUs, Mpeaes]l W3MEpeHui, IMpaBuia
HOJIb30BaHUSI.

Jemoncmpayuu.

1. Mexanuyeckue, TEIUIOBbIC, DJJICKTPUUYECKHE, MArHUTHBIC, CBETOBBIC
SIBJICHUSL.

2. dusuveckue NMpuOOPHI U MPOoIeaypa MPSIMBIX U3MEPEHUN aHATIOTOBBIM U
1M (PPOBBIM MPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

OrnpenesneHue UeHbl JeJIEHUS Kbl U3MEPUTEILHOTO MPUoopa.

N3mepenune paccTossHUM.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TETA.

Onpenenenne pa3MepoB MajbIX TEI.

N3mepenue TtemmepaTypbl MpU TMOMOIIU KUJKOCTHOIO TEPMOMETpa M

JaTYuKa TeMIepaTyphl.

A ol S e

6. IlpoBeneHue mcciaeaoBaHMs MO MPOBEPKE T'MIOTE3bL: AAIBHOCTH IMOJETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJible, 4eM OOJIbIlE BHICOTA
mycKa.

Pa3nen 2. Tes10 1 BewecTBo

Teepnoe, xmaxkoe m razoo0OpasHOe COCTOSIHMS BemiecTBa. Macca Tena.

Maccsl paznmuuHBIX TeJ B Ipupoae. JTainoH wmaccel. Becel. Temmeparypa.
Tepmomertpsl. JlenmnmocTts BemecTBa. Monekyinbl, aToMbl, HOHBL. [Ipeacrasienne o
pa3Mepax uacTull BemecTBa. JIBwkeHue yactull BemecTBa. CBs3b CKOPOCTH
JBUKEHUs YacTull ¢ Temneparypoil. Juddy3us B TBEpAbIX Tenax, KUIAKOCTIX U
razax. B3aumopeiicTBue yacTuil BemiecTBa U aroMoB. [losicHeHue cTpoeHus U
CBOMCTBA TBEPIBIX TEJ, JKUJIKOCTEH M Ta30B C MOJIEKYJSPHOW TOYKHM 3pEHUS.
Crpoenue aroMa u nona. [llmoTHOCTh BelecTsa.

Jemoncmpayuu.
1. HaGnroneHue OpOyHOBCKOTO IBUKEHUS.
2. Habmonenue nuddysum.



3. HaGmionenue  siBneHui,  OOBSACHAIOIIMXCA  MNPUTSIKECHUEM  WIH
OTTAJIKMBAaHUEM YaCTHI] BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

I. Ouenka pauameTrpa aromMa METOJOM PSAOB (C  HCIOJIb30BaHUEM
dbotorpaduii).

2. OmnbITHI MO HAOMIOACHUIO TEMJIOBOTO PACITUPEHHUS Ta30B.

3. OnbITHI 10 OOHAPYIKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO TIPUTSIAKEHUS.

Paznen 3. Mexann4yeckue siBJICHUS

[TonsiTie 06 OTHOCUTENHHOCTH MEXaHUYECKOTO IBIKEHUs. PazHooOpa3Hbie
BUJIbI MEXAHUYECKOIO ABMXKEHUS (MPSAMOIMHEHHOE, KPUBOJIMHEHHOE, JBUKEHUE
0 OKPY>XHOCTH, KoyiebaTeiabHOe). MexaHudeckoe IBUKEHUE B NPHUPOAE U
TexHuKe. [IyTs u Bpems nBrkeHus. CKOpOCTb IBUKEHUS.

Jemoncmpayuu.

Halnronenue MexaHn4eckoro ABMKSHUS Tela.

N3mepenne ckopocTH NPSIMOITMHEHHOTO ABUKEHUSI.

Habnronenue siBieHUs] HHEPIUU.

Habntonenue usMeHeHust CKOpOCTH MPU B3aUMOICHUCTBUM TEIL.

CpaBHeHHE MacC MO B3aUMOJIECTBHUIO TEI.

CroxeHue cull, HalpaBJICHHBIX 110 OJHOW MPSAMOW.

Jlabopamopnwie pabomul u onvimol.

1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO JBIKEHUS (IIapUKa B KUJKOCTH,
MOJEJIH JIEKTPUUYECKOT0 aBTOMOOUIISI M TaK Jajiee).

2. OmpeneneHue cCpeaHE CKOPOCTH CKOJBKEHHUS OpycKa WM IIapuKa IIo

HAKJIOHHOM IMJIOCKOCTH.

Onpenenenre MIOTHOCTH TBEPOTO Tea.

4. OnbIThl, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsikeHUs (Iedopmariin)
MPY>KUHBI OT MPUI0KEHHOUN CHUIIBI.

5. OnspIThl, IEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHIIBI TPEHHS CKOJIbKEHUSI OT
Beca Tesa M XapakTepa CONPUKACAIONINXCS TOBEPXHOCTEH.

Paznen 4. BzaumojeiictBue TeJ

Cuna kak xapakTepucThka B3aumoaeuctBus. JuHamomerp. HproTOH —
€IUMHUIIA U3MEPEHUS CWIIBL. | paBUTAIIMOHHOE B3auMOJAECHCTBUE. | paBUTAIIMOHHOE
B3auMozencTeue n Bceenennas. Cuia tspkectu. Cuna tpeHus. Ponb TpeHus B
npupoae U TexHuke. Cuia ympyroctu, €€ HalpaBlIeHUE. 3aBUCHUMOCTb CHIIBI
ynpyrocta oT aedopmaruu. JlaBneHue Ttena Ha omnopy. I[lackane — eauHuna
u3MepeHusi namieHus. Ilepemada pJaBlieHUS SKUIAKOCTSIMM UM ra3aMH. 3aKOH
[Tackans. JlaBnenue Ha rTiayOuHE >XKUAKOCTH. CooOIIarommecss COCyIbl, HX
npuMeHeHue. JlelcTBre XKUAKOCTEM Ha MOTPYKEHHOE€ B HHUX TEJO. ApXHMEI0Ba
cuia. 3aBUCUMOCTh apXMMEIOBOM CHJIBI OT poOJAa JKHUJIKOCTU M OT o0beMma
MOTPYKECHHOW YaCTH Teja. Y CJIOBUS TIJIaBaHUs TE.
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Jemoncmpayuu.

3aBUCUMOCTbH JABJICHUS ra3a OT TEMIIEPATYPHI.
[Iepenaua naBieHUs )KUAKOCTHIO U Ta30M.
CooO1arouecs: CoCy/bl.

I'mppasnuueckui mpecc.

[IposiBienue aecTBust aTMOChHEpPHOTO JIABJICHHUS.

AN o

3aBUCUMOCTh BBITAJKHUBAIOUIEH CHUJIBI OT 00BbEMA NOTpYKEHHOW YacTu
TeJa ¥ IJIOTHOCTH JKUIKOCTH.

~

PaBeHCTBO BhITANIKMBAOLIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue miaBaHus TEJ: IUIABAaHUE WIHM MOTPYKEHUE TEJN B 3aBUCUMOCTHU

OT COOTHONIEHHUSI TUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopnuie pabomul u onvimol.

1. UccnenoBanue 3aBUCHUMOCTH Beca Tejla B BOZIE OT 00bEMa NOrpyXEHHOU B
YKUJIKOCTb YaCTH TeJa.

2. OnpeneneHue  BHITAJKHUBAKOIICH  CWIbL, JEHCTBYIOUNIEH Ha  TEJo,

MOTPYKEHHOE B JKUAKOCTb.

*®

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOIIEH CWIIBI, AEMCTBYIOIIEN HA TEIO
B KUJKOCTH, OT MaccChl TeJa.

4. OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTbh BBITAIKUBAIOIIEH  CHIIBI,
JNEUCTBYIOLIEH Ha TeJlIOo B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTb YaCTH TEJIA U OT IJIOTHOCTH JKUJIKOCTH.

5. KoHCcTpyupoBaHne apeoMeTpa WM KOHCTPYHPOBAHUE JIOJKU W
OIpeAeIICHUE €€ TPY30I0AbEMHOCTH.

Paznen 5. PaGoTa u MOIIHOCTH. DHEPrus.

Mexanuueckas padora. MOIIHOCTb.

[IpocTble MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IJIOCKOCTh. IIpaBumio
paBHOBecHsl pbiuara. [IpumeHeHHe TmpaBuiIa paBHOBECHS pbluara K OJIOKY.
«3onotoe mpaBuso» MexaHuku. KIIJ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. Kunernueckas W TNOTEHOHAIbHAS DHEPTHS.
[IpeBpaienre 0AHOrO BUAA MEXaHUYECKOM SHEPTUH B APYrOi. 3aKOH COXPaHEHUs
DHEPIrUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Onpenenenue paboThl CHIIBI TPEHHS MPU PABHOMEPHOM JIBM)KEHHM Tela

110 TOPU3OHTAJIILHOU IIOBEPXHOCTH.
2. HccnenoBanue ycioBUi paBHOBECHUS pblUyara.
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3. M3amepenne KIIJ[ HaKIOHHON MIOCKOCTH.
4. HM3yuyeHue 3aKOHA COXPAHEHUS] MEXaHUYECKOW SHEPTUN.

8 KVIACC

Pasznen 6. TenyioBbie ABJICHHUS.

TennoBoe asmxenue. Temneparypa ten. BHyTpeHHsIs 3HEPrus TEN U CIIOCOObI ee
u3MepeHusa. Buael Teronepenayun.

KomuecTBO TetuioThl. Y AeiibHas TEIUIOEMKOCTE BellecTBa. Pacuer KoamdecTBa
TEILIOTHI.

YI[GJ'II)HaH TCILIOTA CropaHus TOILJIMBA.

[LitaBnenue u OTBEpACBAaHUE KPUCTALUIMYECKUX TEI. Y IeJIbHAsI TEIJIOTA I1J1aBJICHUS
u oTBepAeBanus. Mcnapenue u konaeHcauus. Kunenue. 3aKkoH COXpaHEHHs
DHEPIrYHU B TEIUIOBBIX MPOLIECCAX.

Teruossie ABurarenu. Pabora rasza u napa npu paciipeHuu.

Jemoncmpayuu.

Ha6nronenue 6poyHOBCKOTO IBMKCHHUS.

Habmonenaune nuddysun.

HaGnronenue siBjeHU CMaYMBaHUS U KaMILIIPHBIX SBJICHUM.
HalGnronenue TerioBoro pacimpeHus Tel.

Nk =

N3menenue naBieHus ra3a Mpu U3MEHEHHH O0ObEMA WM HArpeBaHUU WIH
OXJIQXKICHHH.

[IpaBuna uzMepeHus: TeMIepaTypsl.

Bunel Teronepenayu.

OxutaxkieHue npu COBEpUICHUU paOOThI.

9. HarpeBanue npu coBepuieHUM paOOThl BHEIIHUMH CHIJIAMHU.

10.CpaBHeHUE TEIIIOEMKOCTEN pa3IUYHBIX BEIIECTB.

11.HabGaronenune KumneHus.

o N

12.HabmroieHre mocTossHCTBA TEMITEPATYPhI NP TJIABJICHUH.

13.Moaenu TeIUIOBBIX JIBUTATEICH.

Jlabopamopnuie pabomul u onvimol.

1. OnbITBI 110 0OHAPYKESHUIO JCHCTBHS CHUJI MOJICKYJISIPHOTO TIPUTSIKEHUS.

2. OnbITHI MO BRIPAIIMBAHUIO KPUCTAVIOB TOBAPEHHOM COJIM WJIM caxapa.

3. OnpITel IO HAOJIOJCHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUJIKOCTEH U
TBEPABIX TEIL.

4. OnpeneneHue JaBJICHUS BO3/lyXa B OalJIOHE MIPUIIA.
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OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh JaBJIEHUS BO3JyXa OT €ro
00bEMa 1 HArpeBaHUS WM OXJIAXKICHUS.

[IpoBepka runoTe3bl JUHEUHOM 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKOUN TPyOKE OT TEMIIEPATYPHI.

HaGnronenne w3MeHeHUsT BHYTPEHHEH OHEPrHHM Tella B PE3yJbTaTe
TerIonepeaur U padoThl BHEITHUX CHJL.

UccnenoBanue siBieHUs] TEIUIOOOMEHA MPU CMEIIMBAHUM XOJIOJHOW U
ropstuei BOJIBI.

Onpenenenue  KOJIWMYECTBA  TEIUIOTHI, MOJYYEHHOTO BOJAOW  IpHU
TEMJI000MEHE C HArPEThIM METAITTUYECKUM ITUITUHAPOM.

10.0Onpenenenue yaeapHONU TEIOEMKOCTH BEIIECTBA.
11.UccnenoBanue mpouecca UCIapeHusl.
12.0npenenenne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.
13.0npenenenue yaelnbHOM TEIIIOTHI TUIABJICHUS JIbJIA.

Paznen 7. JinekTpuyeckue siBJIeHMS.

DnekTpu3aius Tel. DneKkTpuueckuit 3apsa. OObICHEHUE SIBJICHUS AJICKTPU3AIUU.
3aKOH COXpaHEHMs JIEKTPUUYECKOro 3apsia. BzaumoaeiicTBue 3apseHHbIX TEN.
DNeKTpUYEecKoe MoJe.

[IpoBOAHUKH M AUDIIEKTPUKU. DIEKTPUUECKUN TOK B MPOBOAHUKaAX. Cuia n
IJIOTHOCTh TOKA. DJeKTpUUecKue 1enu. MicTouHnkuy saekTpuueckoro Toka. Cua
TOKa. DJIEKTPUUYECKOe HampshkeHue. PaboTa u MOITHOCTH RJIEKTPUUYECKOTO TOKA.
TerioBoe aeiicTBue Toka. 3akoH OMa. DIEKTPUIECKOE COMPOTUBIICHUE. 3aKOH
Jxoyns - Jlenua. CoeuHeHUs NPOBOAHUKOB B 2JIEKTpUUECKOM 1ienu. M3Mepenue
CHUJIbI TOKA W HaNPSHKEHUs. AMIIEPMETP U BOJBTMETP.

Jemoncmpayuu.

9.

XNk =

DJIeKTpU3aIus Tell.

JIBa poJia 2JIEKTPUUYECKUX 3apsAI0B U B3aUMOJICUCTBUE 3aPSIKEHHBIX TEIL.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.

DIIEKTPOCTATUYECKAST UHIAYKIIHS.

3aKOH COXpaHEHUS IEKTPUUECKUX 3apsJIOB.

[IpoBOHUKY W TUAJIEKTPUKHU.

MonenupoBaHue CUIOBBIX JIMHUN JJIEKTPUUYECKOTO MOJISL.

M cTOYHMKH TTOCTOSTHHOTO TOKA.

JIeficTBUSA DIEKTPUYECKOTO TOKA.

10.251eKTpUYECKHM TOK B )KUIKOCTH.
11.T"a30BbIi pazpsi.

12.13mepeHue cuiibl TOKa aMIepMeTPOM.

9



13.13MepenHne 3JIeKTPUIECKOr0 HAIPSIKEHUS BOJIbTMETPOM.

14.PeocTaT 1 Mara3uH CONPOTUBIICHUII.

Jlabopamopnwie pabomul u onvimol.

I. OnbITel 1O HAOMIOJEHUIO DJICKTPU3ALMM TEJ HWHIYKIUEH U [OpH
CONPUKOCHOBEHMH.

2. HUccnegoBaHue MACUCTBHUS BJIEKTPUYECKOTO TMOJs HA MPOBOJHUKU H

JTUAJICKTPUKH.

CoOopka u npoBepka pabOThI AIEKTPUIECKON LIETTH TOCTOSIHHOTO TOKaA.

N3MmepeHue u peryinpoBaHue CUIIbI TOKA.

N3Mepenue u peryimpoBaHUe HANPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, MAYIIETO YEPE3 PE3UCTOP, OT

COMPOTHUBJIEHUS PE3UCTOPA U HATIPSKEHUSI HA PEIUCTOPE.

7. OnbITHI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb AJIEKTPUYECKOTO
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JJWHBI, IUIOIIAAUA MONEPEYHOTO
CEYEHUs U MaTepHaa.

8. IlpoBepka mnpaBuia CIOXKEHUS HANPSKEHUNM MPH IOCIEAOBATEIBHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

9. IlpoBepka mnpaBuia JUisi CWJIBl TOKa IPU MapauIEIbHOM COEIUHEHHH
PE3UCTOPOB.

10.Omnpenenenrie paboThI ANEKTPUUECKOr0 TOKA, UIYIIIETO Yepe3 PE3UCTOP.

11.0npenenieHne MOIIHOCTH  AJIEKTPUYECKOTO TOKa, BBIJACIAEMON Ha
pe3ucrope.

12.MccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYLIErO0 4Yepe3 JaMIIO4Ky, OT
HaIpsHKEHUS Ha HEH.

13.0Onpenenenune KII/] narpeBarens.

AN IS

9 KUIIACC

Pa3znea 8. Mexannueckue siBJeHHUS.

Cuctema otcuera. duznyeckue mojenu. Mzmenenue Qpuznueckoil BETUYUHBI.
CnocoObl onucanus JBrkeHus. [IpeoOpazoBaHue CKOPOCTH W YCKOPEHHS TMpHU
Mepexo/ie K APYrol CUCTEME OoTcyeTa. MeToAbl pelIeHUs 3a/1ad Ha PAaBHOMEPHOE
JIBUYKEHUE, HEPABHOMEPHOE JIBUIKCHUE, PABHOIIEPEMEHHOE JIBUKEHUE. [[BHKEeHUE
Tena, OpPOLIEHHOTO0 TOPU30HTANbHO. JIBUXKEHHE Tena, OPOIIEHHOTO MOJ YIoM K
ropu3oHTy. KnHemartnka JIBUKEHUS TOYKHU IO OKPYKHOCTH.

IlepBoiii 3akoH HproroHa. MHepunanbHble cuctemMsl oTCYETa. B3auMonencreue
ten. Cuna. Bropon 3akon Herortona. Tperuin 3akoH Hprorona. Cuosl
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rpaBUTAllMOHHOTO mpuTskeHus. Cuibsl ynpyroctu. Bec Tena. Cuna TpeHwus.
JIBr>KeHHe CBSI3aHHBIX Tell. JJMHAMKKA NPU ABUKEHUU TEJIA 10 OKPYKHOCTH.

Cuna. OkBUBaJIEHTHOCTh CwWI. PaBHozelcTBytomas. CloxeHue Cui.
Paznmoxenue cuinbl. PaBHOBecne marepualibHOM TOYKHW. PaBHOBecue Tena mnpu
OTCYTCTBUM BpalleHUs. PaBHOBecue Tena ¢ 3aKpEIUIEHHOM TOYKOM BpAlICHUS B
IVIOCKOM cityyae. MomeHT cuiibl. PaBHOBecue Tena B obuiem ciaydae. CrloxkeHue
napajuiesbHbIX cuil. LlenTp mace. LleHTp TskecTH.

Pabota cunbel. Momuocte cuibl. Kunernueckast sHeprust tena. Pabora cuit u
NOTEHUNAJIbHAS JHEPrus. 3aKOH COXPAHEHUS MEXAaHWYECKOM DSHEPruu. 3aKOH
COXpaHEHUS MEXAaHWYECKOW DJHEPruM M €ro NpPUMEHEHHE B 3aJadyax Ha
BpallaTeIbHOE JBUKEHUE MAaTEPUATIbHON TOUKHU.

Jemoncmpayuu.

1. HaOnroeHre MEXaHU4ECKOTO JBMXKEHHS TeJla OTHOCUTEIBHO PA3HbBIX TEJ
OTCYETA.

2. CpaBHeHuE NyTeld M TPAcKTOPHM IBMIKEHUS OJHOTO M TOrO e Tela

OTHOCUTEJILHO Pa3HbIX TeJl OTCUETA.

N3mepenne CKOpOCTH M YCKOPEHUS MIPSMOJIMHEMHOTO IBUYKEHHUS.

HccnenoBanue npu3HaKOB PaBHOYCKOPEHHOI'O JBUKEHUS.

Habuntoienue ABMKEHUS Tesa Mo OKPY>KHOCTH.

Ha6nronenue MmexaHndeckux siBICHUH, MPOUCXOSIINX B CHCTEME OTCUETA

«Temexka» mnpu €€ PABHOMEPHOM M  YCKOPEHHOM JIBUKECHUHU

OTHOCUTEJIbHO KaOMHETa (PUBHKHU.

AN IS

7. 3aBUCUMOCTb YCKOPEHHUsSI Tejla OT MacChl Tella U JEHUCTBYIOIIEH Ha HEro
CHUJIBI.

8. HalGmronenue paBeHCTBa CHII IIPU B3aUMOJICUCTBUH TEJI.

9. N3meHeHue Beca Tena Npyu yCKOPEHHOM JIBUKEHUU.

10.11epenava ummynsca npu B3auMOJEHCTBUH TE.

11.1IpeobpazoBanus JHEPTUU TIPHU B3aUMOJICHCTBUHN TE.

12.CoxpaneHue uMITyJbca Mpy HEYIPYyTroM B3aUMOJIEUCTBUU.

13.Coxpanenue umitysbca npy abCOIOTHO YIPYrOM B3aUMO/ICHCTBUU.

14.HabntoieHre peakTUBHOTO JIBUKEHUS.

15.CoxpaHeHrne MEXaHUYECKON YHEPTUU IIPU CBOOOITHOM Ma/ICHUH.

16.CoxpaHneHne MEXaHMYECKON SHEPTUU NTPU ABUKEHHUH Teja MO/ IeUCTBUEM
IPYKHUHBIL.

Jlabopamopnwie pabomul u onvimol.

1. KoHcTpyupoBaHue TpakTa JUisi pasrOHA W JAlIbHEWIIEr0 PaBHOMEPHOIO
JBIKEHUS IAPUKA WIIHA TEIEKKH.
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2. OmpeneneHue CpeaHEl CKOPOCTH CKOJBXKEHUS OpycKa WM JIBMKCHHS
HIapuKa o HaKJIOHHOM MIOCKOCTH.

3. OnpenenieHUe yCKOPEHUs TeNa NPU PAaBHOYCKOPEHHOM JIBUKEHUU IO
HAKJIOHHOU IIJIOCKOCTH.

4. UccnenoBaHue 3aBUCUMOCTH NMYTH OT BPEMEHHU IPU PABHOYCKOPEHHOM
JIBMKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

5. IlpoBepka THUMOTE3BI: €CIM MPU PABHOYCKOPCHHOM JIBIKECHUHM 0e3
HAYaJbHOW CKOPOCTH TYTH OTHOCSTCS KakK psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJJUHAKOBBI.

6. HccnenoBanue 3aBUCUMOCTH CHUJIbI TPEHHUSI CKOJIBKEHHUS OT CHJIbI
HOPMAJILHOTO JaBJICHUSI.

7. Omnpenenenue KodhPuIMeHTa TPEHUS CKOJIbKEHUS.

Onpenenenne KECTKOCTH NPYKHUHBI.

9. Ompenenenrie padOTHI CHIBI TPEHUS MPH PABHOMEPHOM JIBIDKCHHUH Teja
10 TOPU30HTAJILHOM MOBEPXHOCTH.

10.0Onpenenenrie  pabOThl CHJIBI  YOPYrOoCTU TMpU MOABEME TIpy3a C
UCTIOJb30BAaHUEM HETIOABMYKHOTO U TIOJBHKHOTO OJIOKOB.

11.13yueHne 3akOHA COXpaHEHUs SHEPTUH.

*

Pa3znes 9. DiieKTpoMarHuTHoe moJjie ¥ 3J1eKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMarHuTHOE  IoJIe.  DJIEKTpOMarHuTHele  BOJHBL.  CBoiiCTBa
JIEKTPOMAarHuTHeIX BOJH. [lIkama 31eKTpOMAarHWTHBIX BOJH. lMcrosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJISI COTOBOM CBSI3H.

DJIeKTpOMarHuTHas npupoja ceera. CKopocTh cBeTa. BoaHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

1. CpoiicTBa 3€KTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomul u onvimol.

1. V3yyeHune CBOICTB AIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOWIIBHOTO

TenedoHa.
Pa3nen 10. CBeToBbIe SIBJICHHUS.
JlyueBas MOJIC/b CBeETAa. Hcrounuku CBeETa. [IpssmosnHelinoe

pacnpoctpanenue cBera. 3armenus Connua u Jlynel. Otpaxenne cBera. [Lnockoe
3epKajo. 3aKOH OTPAXKEHHUSI CBETA.
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[Ipenomnenue cBera. 3akoH mnpenomieHus cBeta. [loaHoe BHYTpeHHEE
OTpa)KEHHE cCBeTa. VCHNoap30BaHME TIOJIHOTO BHYTPEHHErO0 OTPaXEHUS B
ONTHUYECKUX CBETOBO/IAX.

Jlunza. Xonm onyuet B smH3e. Ontuueckas cucrema ¢oToamnmnapara,
MHKpPOCKONAa M Teyeckoma. [7a3 Kak onrudeckas cucrema. biHM30pyKocTh U
JNATbHO30PKOCTb.

Paznoxxenue Oenoro cBera B crektp. Onbitel Hblotona. CroxxeHue
CIIEKTpaJIbHBIX LIBETOB. J(ncniepcust cBera.

Jemoncmpayuu.

[IpssmonuHeHOE pacIpOCTPaHEHUE CBETA.

OtpaxeHue cBeTa.

[Tonyuenne n300pakeHUH B MJIOCKOM, BOTHYTOM M BBITTYKJIOM 3€pKajax.
[Ipenomnenue cpera.

Onrtuueckuid CBETOBO/I.

Xox mydei B coOuparoIieil JInH3e.

XoJ JIydeu B paCCEUBAIOIIEH JIMH3E.

[Tonyuenne n300pakeHU C TOMOIIBIO JTUH3.

9. IlpuHuun aeiicTBus poroanmnapara, MUKpPOCKOIA U TEJIECKOMA.
10.Mogaensb rnaza.

XN R W=

11.Pa3nosxxenue 6eoro cBeTa B CIEKTP.
12.Tlomyyenue 6e0ro cBeTa MpU CI0KEHUU CBETa Pa3HbIX IIBETOB.
Jlabopamopnwie pabomul u onvimol.
1. HccnenoBanue 3aBUCMMOCTH YIJIa OTPa)KEHHUS CBETOBOrO Jiyda OT yria
najcHus.
2. M3yueHue xapakTepUCTHK U300paKEHUS MPEIMETA B TUIOCKOM 3€pKajie.
3. HccrnemoBaHue 3aBUCHMOCTH yTIJla MPEIOMJICHHSI CBETOBOTO Jydya OT yria
najcHUsS Ha TPAHUIIE «BO3TYX—CTCKIION.
4. Tlomydyenue n300paxe€HUI ¢ MOMOIIBIO COOMPAIOIIEH JTHH3BI.
Omnpenenenre HOKYCHOTO PACCTOSHHSI M ONITUYECKON CHIIBI coOMparomien
JIMH3BI.
6. OMBITHI 1O PA3JIOKEHUIO OEJIOT0 CBETA B CIIEKTP.
7. ONBITHI TIO BOCHPHSTHIO IBETA MPEAMETOB NPH WX HAOIOJACHHUM 4Yepe3
I[BETOBbIC (DUIIHTPHI.
IHoBTOPUTEIHLHO-0000IAO U MOTYJIb.
[ToBTOpHUTENEHO-0000IIAIOINK MOTYJIb MIPEAHA3HAUCH JJIsI CUCTEMATH3AIIH
U 0000IIeHUsT MPEIMETHOTO  COACPXKaHUS UM ONbITa  JEATEIbHOCTH,
IPUOOPETEHHOTO TIPU M3YUYCHUH BCETO Kypca (PU3MKH, a TAaK¥KEe IS TOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy 10 (u3uke s 0oO0ydaromuxcs,
BBIOPABIIIKUX 3TOT yUEOHBIN MpeMerT.
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[Ipy n3ydyeHUn JAHHOIO MOAYJISA PEaNU3YIOTCA U CUCTEMATU3UPYIOTCS BUJIbI
JEeSITEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEUMBAETCS AOCTHKEHHUE NMPEAMETHBIX U
METanpeJMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToOB  o0yudeHus, (Gopmupyercs
€CTECTBEHHOHAYYHAs! TPAMOTHOCTH: OCBOCHHE HAy4YHBIX METOJOB HCCIIEIOBAHUS
SABJIGHUN TPUPOABI U TEXHUKHU, OBJIAJCHUE YMEHHUSAMH OOBSACHATH (PU3MUECKHE
ABJICHUSA, NIPUMEHsAS [IOJy4YECHHBIE 3HAHMs, pelarb 3aJadyd, B TOM YMHCIIE
KAUECTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IprHIMNIMATBHO NEATENBHOCTHBIM XapakTep AAHHOTO pas3fena peaau3yercs
32 CY€T TOro, 4Yro OOYy4YaIOIIMECS BBINOJHAIOT 33JaHUsA, B KOTOPBIX UM
npeaiaraeTcs:

Ha OCHOBE IIOJyYEHHBIX 3HAHMHW pacro3HaBaTb M HAyYHO OOBSCHATH
(bu3ryUecKue SBICHUS B OKPYIKAIOIIEH MPUPOJIE U TTOBCEAHEBHOM KU3HU;

UCIIOJI30BaTh HAYYHBIE METO/IbI UCCIEA0OBAaHUS (PU3HUECKUX SIBIEHUH, B TOM
YUCJIE AJI1 IPOBEPKU TMIIOTE3 U MOIYyYECHHS] TEOPETUUECKNUX BBIBOJIOB;

OOBSICHATh HAy4yHblE€ OCHOBBI HamOojee BaXKHBIX JOCTH)KEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTUYECKOT0 UCIIOJIb30BAHUS PA3IUYHBIX UICTOYHUKOB
SHEPruM Ha OCHOBE 3aKOHA IMPEBPAILCHHS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
JHEPIUu.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHMUA

N3ydenune ¢u3uKu Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAIPABJICHO

Ha JOCTHKEHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pe3yiabTaTOB.

B pesynbTare uzyueHus Gu3MKu Ha ypOBHE OCHOBHOT'O 00IIIET0 00pa3oBaHUs

y oOydarorerocss OyayT copMUpPOBaHBI CICIYIONTUE JTUIHOCTHBIE PE3yJIbTATHl B
JaCTH:

1) naTpuOTHYECKOT0 BOCIIMTAHMS

— IPOSIBJICHHE UHTEpECA K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
buznyecKoil HayKu;

— [IEHHOCTHOE OTHOIICHHE K TOCTHKEHUSIM POCCUICKUX YUEHBIX-(DU3HUKOB,

2) rpamaaHCKOro M IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

— TOTOBHOCTbh K aKTUBHOMY YYacCTHIO B 00OCYX IEHUHU OOIIECTBEHHO 3HAYMMbBIX
U OITHUYECKHX TMpoOJeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JOCTUKEHUMN PU3UKY;

— OCO3HAHME BAKHOCTH MOPAIbHO-ITUYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOrO;

3) 3¢TeTHYeCKOro BOCIIUTAHMUSI:

— BOCIHPUATUE 3CTETUUYECKUX KauyecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
ITIOCTPOEHMS, CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;

4) HIEeHHOCTH HAYYHOI'0 MO3HAHMS:

— OCO3HaHUE IICHHOCTH (PU3NYECKOM HAayKW KaK MOIIHOIO HHCTPYMEHTa
II03HAHKUSI MUPA, OCHOBBI Pa3BUTHUS TEXHOJOIMM, BaXKHEUILEH COCTaBIIAIOLICH
KYJbTYpBHI;

— pa3BUTHE HAy4YHOW JIOOO3HATENIBHOCTH, MHTEpPECa K MCCIIEI0BATEIbCKON
NEeATEIbHOCTH;

S5) ¢opmupoBaHusi  KYJbTYpPbl 310POBbSI M  3MOLMOHAJIBLHOIO
OJ1aronoJryums:

— OCO3HAaHHWE LIEHHOCTH O0e30macHoro o6Opaza >KM3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXXHOCTU TNPaBWJI OE30MaCHOTO TOBEJCHHS Ha
TpaHCIOpPTE, Ha J0pOrax, C AJIEKTPUUYECKUM U TEIUIOBBIM 00OpY/IOBaHHUEM B
JIOMAIIIHUX yCIIOBHSIX;

— c(hopMUPOBAaHHOCTh HaBbIKa pediieKCuu, TNpU3HAHUE CBOETO IpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYroro YeJIoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

— AKTUBHOE y4YacTHE B PEIICHHHM MPAaKTUYECKHX 3a1ad (B paMKax CEMbH,

oOpa3oBaTeabHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH U
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COLIMAJIbHON HANpPaBIEHHOCTH, TPEOYIOIIMX B TOM YHCIE U (PUIUUECKUX
3HAHUM;

e — UHTEpEC K IPAKTUUECKOMY U3YUYEHHIO POECCHil, CBA3aHHBIX C (PU3UKOIL;

e 7)3KO0JIOTHYECKOr0 BOCIIMTAHUSA:

e — OpHEHTallUd Ha MpUMEHEeHHE (U3NYECKUX 3HAHMW JJIs peuleHHs 3a1ad B
00JaCTH OKpY’Kalollel cpenbl, IJIaHUPOBAHMS IOCTYNKOB U OLEHKH HX
BO3MO>KHBIX ITOCHEACTBUAN JIJIS1 OKPYKAIOIIEH CPE.IbI;

e — OCO3HAaHME TJI00ANTBHOTO XapaKTepa SKOJIOTMYECKUX MpOoOJieM U MyTell ux
peuieHus;

e 8) ajmanTanuM K M3MEHAKINMMCH YCJIOBHAM COLUHUAJIBHOM M NPUPOIHOH
cpeabl:

e — MOTPEOHOCTh BO B3aWMOJCHCTBUM IPU BBIIOJHEHUH WCCIECIOBAaHUN U
MPOEKTOB (HU3MYECKON HANPaBICHHOCTHU, OTKPBITOCTh OIBITY M 3HAHHUIM
APYTHuX,

e — TIIOBBIIICHHE YPOBHS CBOE€M KOMIIETEHTHOCTM 4Ye€pe3 IPAKTHYECKYIO
NEeATEIbHOCTD;

e — NOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hciie GOPMYJINPOBATH
UJIeH, TOHSTUS, TUIIOTE3bI O PUBNYECKUX 0OBEKTAX U SIBICHUSAX;

e — Ooco3HaHME Ie(PUINUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH
busuKy;

e — IUIAHUPOBAHME CBOETO PAa3BUTHUSI B MPUOOPETEHUH HOBBIX (PUIUYECKHUX
3HAHM;

e — CTpEMJICHHE aHAJIM3UPOBATh U BBISBIIATH B3aUMOCBS3HU MPUPOIbI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

e — OLEHKA CBOMX JECWCTBUU C YYETOM BIMSHHS Ha OKPYKAIOUIYI Cpeny,
BO3MO>KHBIX INI00AJIbHBIX MOCIEICTBUN.

METAIIPEJMETHBIE PE3YJIbTATBI

MeTanpeaMeTHble pesynbTaTbl MpefcTaBfieHbl B GOpMe KoaudukaTopa MnpoBepSeMblX
Tpe6oBaHUn K (HOPMUPOBAHMIO YHUBEPCANbHbIX Y4YeOHbIX [AeiACTBMIA  (NO3HABATENbHbIX,
KOMMYHMKATUBHbIX 1 DPEryNaTUBHbIX). Tabnuua Koaudukatopa COAEPXMT TpeboBaHus K
COOPMMUPOBAHHOCTN MeTanpeaMETHbIX YMEHWA W 3N1EMEHTbI COAEPXaHUs, Nognexalime oLeHke
npw ocsoeHnmn 00N 00O0.

Koandwukatop 1Cnonb3yeTca AA8 COrfacoBaHHOM OLEHKW YPOBHA CHOPMUPOBAHHOCTU
YHWBEPCANbHbIX Y4eOHbIX AEACTBWIA, @ TaKXKe AN NPOBEAEHMS KaK BHYTPEHHMX, TaK U BHELLIHUX
OLIeHOYHbIX Mpoueayp.
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Kogudukatop npoBepsieMbix Tpe6oBaHMii K MeTanpegMeTHbIM pe3ynbTaTaM ocBoeHus OOI
000

Ko
A MpoBepsieMble Tpe6oBaHNs K MeTanpefMeTHbIM pe3ynbTaTaM OCBOEHUS
nposepsieMoro
00 0oo
TpeboBaHus

1 Mo3HaBaTenbHbie YY1

1.1 basoBble nornyeckue pencTeus
11 BbifBNATb 1M XapakTepusoBaTb CYLIECTBEHHbIE NPU3HAKKW  0OBEKTOB

o (aBneHnit)
119 YCTaHaBNMBATb CYLIECTBEHHbIA NPU3HAK Knaccudukauumn, 0CHOBaHMs Ans

0606LIEHNS U CPABHEHWS, KPUTEPUW NPOBOLUMOTO aHaIn3a

C y4yeTOM TpefsioXeHHOW 3afaun  BbISBAATb  3aKOHOMEPHOCTM W
NpOTUBOPEYNS B paccMaTpMBaeMblx (aKTax, AaHHbIX K HabMOAEHMsX,
1.1.3 npeanaraTb KpUTepU ANs BbISIBIEHNSA 3aKOHOMEPHOCTEW 1 NPOTUBOPEYHiA;
BbISBNATH  AeduuMT  MHbOPMAUUK,  [aHHbIX,  HE0b6XOAMMbIX  ANf
MOCTaB/IEHHONM 3aaum

BbiABNATb NPUYMHHO-CNEACTBEHHbIE CBSA3M MPWU WU3IYYEHWUM SBAEHWUIA U
NpoLeccoB

[lenaTb BbIBOAbl C WMCMNONb30BaHMEM AEAYKTUBHbIX W UHAYKTUBHbIX
1.1.5 YMO3aKJIOYEHWIA, yMO3aK/HOUYEeHUA N0 aHanornmn, GopMynnpoBaTh rMnoTesbl
0 B3aMMOCBA3AX

CaMoCcToATeIbHO BbIGMPaTh CNOCO6 pelleHns y4e6HON 3aaaun (CpaBHMBATD
1.1.6 HECKOMIbKO BapuaHTOB pelleHns, BblbnpaTb Haubonee nNOAXOASAWMNA C
YYETOM CaMOCTOATENBHO BblA€NEHHbIX KPUTEPUER)

1.2 basoBble uccnepoBarenbckue AencTeus

MpOBOANTb MO CaMOCTOATENIbHO COCTABAEHHOMY MNaHy OMbIT, HECMIOXHbIiA
9KCNEPUMEHT, He6O0MbLLIOE UCCNeA0BaHUE MO YCTAHOBIEHWIO 0COBEHHOCTEI
06beKTa W3yYeHWsi, MPUYNHHO-CNECTBEHHbIX CBA3e/ W 3aBUCKMOCTEN
0ObEKTOB MEXAY CO60M

OueHnBaTb  Ha  MNPUMEHUMMOCTb W AOCTOBEPHOCTb  MHGMOPMaLWIO,
NONYy4YEHHYHO B XOfie 1CCNeoBaHNs (aKcneprMeHTa)

CamocToaTenbHo GopMynMpoBaTh 0606LIEHMS W BbIBOAbI NO pesyfbTaTam
NPOBeEHHOr0  HabMAeHWs,  OnbiTa,  MCCNefoBaHusd,  BRafeTb
WHCTPYMEHTAMW  OLEHKW  AOCTOBEPHOCTM  MOJTYYEHHbIX BbIBOJOB U
06006LLeHNI

MporHo3npoBaTb BO3MOXHOE falbHelillee pa3BuUTUE NPOLECCOB, COObITHIA
1.2.4 W WX NOCNEACTBNSA B aHaNOMMYHbIX WM CXOAHbIX CUTyalUWsiX, BblIABMTaTb
NPeAnooXeHNs 06 X Pa3BUTUS B HOBbLIX YCNIOBUAX M KOHTEKCTaX
cnonb3oBaTb BOMPOCHI Kak MCCNefoBaTeNbCKUIA UHCTPYMEHT MO3HaHUS,
(GopMynMpoBaTb BOMPOCHI, (GUKCUPYHOLLME Pa3pbliB MEXAY peanbHbIM ¢
XenateflbHbIM ~ COCTOSIHUEM — CUTyauuu,  0ObekTa,  CaMOCTOATENbHO
yCTaHaBAMBATb WCKOMOE W [laHHOe, (QOpMY/IMpoBaTb runoTesy 06

1.2.1

1.2.2

1.2.3

1.2.5
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NCTUHHOCTN COBCTBEHHBIX CYXAEHUA 1 CYXAEHWUIA APYTiX, apryMeHTUPOBATh
CBOK MO3ULNIO, MHEHME

1.3

Pa6oTa ¢ nnpopmanmeii

1.3.1

MPUMEHATDL PasNUYHble METOAbI, MHCTPYMEHTbI 1 3anpochl MNpK NOUCKE K
0T60pe UHMOPMALIMM MU AaHHbIX U3 UCTOYHWUKOB C YY4ETOM MPEAIOXEHHON
y4e6HON 3af1aun 1 3alaHHbIX KpUTEPUEB

1.3.2

BblbupaTb, aHanu3npoBaTb, CUCTEMATW3MPOBATb W  WHTEPMPETMPOBATH
MHOOPMALIMIO Pa3NnNYHbIX BWAOB M (GOPM NpeACTaBNEHUs; HAXOAUTb
CXOfHble apryMeHTbl (MoATBEPXKAAIOLLME X ONPOBEPratoLLMEe OAHY U Ty Xe
naeto, BEPCUI0) B Pas3nnYHbIX MHOOPMALIMOHHbBIX UCTOYHMKAX

1.3.3

CamocToATeNbHO — BbIGMpPaTb  ONTMManbHytld  GOpMy  MpeACTaBneHus
MHDOPMALMWU M UAMIOCTPUPOBATh  PeliaemMble  3afiays  HECNOXHbIMM
CXeMami, AvarpammMamu, MHOW rpadyKoii U X KOMBUHALMAMMY

1.3.4

OueHnBaTb HafeXHOCTb WMHMOPMALMW MO KPUTEPUAM, MPEAI0XKEHHBIM
nefarornyeckm paboTHUKOM MK CHOPMYINPOBAHHBIM CaMOCTOATENBHO

1.3.5

9(DOEKTMBHO 3aN0OMMHATL 1 CUCTEMATU3NPOBATL MHOOPMALINIO

KommyHukaTtusHbie YY/[]

Ooé6uLeHne

BblpaxaTb cebs (CBO TOYKY 3pEHNS) B YCTHBIX U MUCbMEHHbIX TEKCTAX

2.1.2

B xome awanora u (MAn) AMCKYycCWMM 3afiaBaTb BOMPOChbI MO CYLLECTBY
06CYXXAaeMOA TeMbl W BbiCKa3blBaTb WAEW, HalleNeHHble Ha pelleHune
3alayn 1 NoAAepXKaHue 6naroxenaTtenbHOCTW O6LIEHMS; COMOCTaBNATb
CBOW CYXXAEHMA C CYXXAEHNAMMU APYrMX Y4aCTHUKOB Ananora, 06HapyXmBaTb
pasnuune 1 CXo4CTBO NO3NLNIA

2.1.3

My6nnyHo npeacTaBnATb pesy/bTarhl BbIMOJIHEHHOIO onbiTa
(aKcnepuMeHTa, MCCneaoBaHMs, MPOeKTa); CaMOCTOSTENbHO BbIGUPATh
GopmaT BbICTYNNEHNA C Y4eTOM 3afay NpeseHTauun 1 OCOBEHHOCTEN
ayauTopuMn M B COOTBETCTBMM C HWM COCTaB/ATb YCTHblE U MUCbMEHHbIE
TEKCTbI C UCMOMb30BAHMEM UATKOCTPATUBHbLIX MaTEPUanoB

2.1.4

BocnpuHumaTb 1 GOPMYNNpPoOBaTb CYXAEHUS, BbipaXaTb 9MOLMW B
COOTBETCTBMW C LEAAMU W YCNOBMAMW  OOLIEHMS; Pacrno3HaBaTh
HeBep6anbHble CPeACTBa OO6LLEHWS, MOHWMAaTb 3HAYeHWe CoLManbHbIX
3HaKOB, 3HaTb M pacno3HaBaTb NPEANOCHIIKM KOHMAUKTHBIX CUTYaLWiA n
CMArYaTb KOHOAWKTBI, BECTU NEPErOBOPbI, NOHAMATb HAMEpEeHUs ApYyrux,
NposBNATb YBaXWTENbHOE OTHOLIEHWE K COBECEAHWKY W B KOPPEKTHOW
dhopMe GOpPMYIMPOBATh CBOV BO3PaXEHNS

2.2

CoBMecCTHas eATeNbHOCTb

2.2.1

MoHWMaTb 1 UCMONb30BATb NPENMYLLECTBA KOMAHAHON U MHAWBUAYANbHOI
paboTbl  MPM  PELIeHUM  KOHKPETHOW  npobnemMbl,  06OCHOBbLIBATH
Heo6X0AMMOCTb MPUMEHEHNS TPYNNOBbIX (GOPM  B3aUMOAEACTBUS Npu
PELeHN)  MOCTABMEHHOW  3afayu; NpUHUMATb  Lefb  COBMECTHOI
[EATENbHOCTU, KONMNEKTUBHO CTPOUTb [E/CTBMS N0 ee [JOCTUXKEHMIO:
pacnpefenatb pPou, [OroBapuBaThCs, 06CYXAaTb MPOLECC X pesynbTar
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COBMECTHOIN paboThbl; yMeTb 06060|aTb MHEHWS HECKONbKWX YENOoBEK,
NposBNATb FOTOBHOCTb PYKOBOAMTb, BbINOMHATL NOPYYEHUS, MOAUYNHATLCS,
nnaHMpoBaTb OpraHM3aLu COBMECTHOI paboTbl, ONpPeAensTb CBOK Pofb
(c  ydyeTomM npemnoyTeHWi” 1 BO3MOXHOCTEA  BCEX  Y4aCTHMKOB
B3aMMO/EACTBMA), pacnpefensTb 3afayu Mexay YneHamum KomaHabl,
y4acTBOBaTb B rpynnoBbix hopmax paboTbl (06CYXAeHNs, 06MEH MHEHMNI,
«MO3roBble WTYPMbI» U UHbIE); BbIMOMHATL CBOK YacTb PaboTbl, AOCTATATb
KayeCTBEHHOrO pesynbTaTa N0 CBOEMY HAMpPaBlEHWO W KOOPAMHMPOBATb
CBOW [1E/ACTBNS C APYrMMM YNeHaMi KOMaH/bl; OLleHWBATb Ka4eCTBO BKNasa
B 0OWMA NPOAYKT MO KPUTEPUSIM, CaMOCTOATENbHO CHOPMYNUPOBAHHbIM
y4YaCTHMKAMW B3aUMOJEACTBNS; CpaBHMBATb Pe3yNbTaTbl C WCXOAHOM
3afadyeit U BKNaA Kaxaoro YneHa KOMaHAbl B AOCTMXKEHWE Pe3ynbTaTos,
pasfensTb  chepy OTBETCTBEHHOCTW W MPOSIBAATb  [OTOBHOCTb K
npefoCTaBNEHNIO OTYETa NEPef rpynnoii

Perynsatusubie YY[]

CamoopraHu3auus

BbigBnsTH I'Ip06ﬂeMbI 014 peleHna B XXU3HEHHbLIX Y yQE6HbIX CUTYyaunsx;
CaMOCTOATENIbHO COCTaBNIATb aJifOPUTM PELIEHNA 3aa4vn (l/lﬂl/l ero LJEICTb),
Bbl6l/lpaTb cnocob peweHna yLJE6HOl7I 3afla4yn C Yy4eTOM UMELWNXCA
peCypcoB n COBCTBEHHbIX BO3MOXHOCTER, dPrymMmeHTnpoBaTb
npegnaraeMblie BapuaHTbl peLLIEHl/lVI

OpueHTMpOBaTbCA B PasfMYHbIX  MOAXOAaX  MPUHATUA  PELIeHW
(MHOMBMAYANbHOE, MPUHATME PELIeHWs B TPynne, NPUHATAE pelleHuit
rpynnoi); cocTaBnATb NnaH [AeicTBuiA (NnaH peannsalmn HamMeyeHHOro
anropuTMa peLleHns), KOPPEKTUPOBATb NPEANOXKEHHbIA anropyuT™ C y4eTOM
MONYYeHNs HOBbIX 3HAHWIA 06 M3y4aeMOM 06BEKTE; AenaTh BbI6Op W 6paTh
OTBETCTBEHHOCTb 3a PelleHne

3.2

CamMOKOHTpOnb

3.2.1

Bnagetb cnocobamu CaMOKOHTPOJ1d, CaMOMOTUBaL NN U ped)ﬂeKCl/ll/I

3.2.2

BHOCKTb KOPPEKTUBbI B AEATE/IbHOCTb Ha OCHOBE HOBbIX 06CTOATENbCTB,
N3MEHNBLINXCA CVITyaLlVIVI, YCTAaHOBJIEHHbIX OLUNBOK, BOHUKLLINX pr,EI,HOCTEVI

3.2.3

[laBaTb afjekBaTHYI OLIEHKY CUTyaLuu 1 npeanaratb niaH ee U3MeHeHus;
Y4YUTbIBATb KOHTEKCT W NpefiBUAETb TPYAHOCTM, KOTOPbIE MOTYT BO3HWUKHYTb
npy peleHun y4ebHOM 3adayu, afanTvpoBaTb pelleHne K MEHSHLWUMCS
06CTOATENLCTBAM; OObBACHATL MPUUMHBI  AOCTUMKEHNS  (HEAOCTUMXKEHMS)
pesynbTaToB AeATeNbHOCTY, 1aBaTb OLEHKY NPUOBPETEHHOMY OMbITY, yMETb
HaxOAWTb  MNO3WTMBHOE B  NPOM3OLIEALIEd  CUTyaUuW;  OLEHMBaTb
COOTBETCTBME pesy/bTaTa L|eNu v yCI0BUAM

3.3

9MOLMOHANbHDIN UHTENNeKT

3.3.1

Pasnuyatb, Ha3blBaTb W YyNPaBAsATb COBCTBEHHBIMW IMOLIMSMI 11 SMOLINAMM
APYrvX; BbIABAATb W aHanW3MpoBaTbh NPUYUHBI IMOLWIA, CTaBUTbL Cebs Ha
MECTO [pyroro YenoBeka, MOHMMAaTb MOTMBbI ¥ HAMEPEHMS [PYroro;
PErynnpoBaTth CNocob BbipaxeHns aMOoLii
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3.4 MpuHaTHe cebs n ppyrux

3.4.1

OCO3HAHHO OTHOCUTLCA K [PYromMy YesnoBEeKy, ero MHEHWO, Npu3HaBaThb
CBOE MPaBO Ha OWMWGKY W TaKoe e npaBo APYroro; npuHMMaTh ce6s W
LpYyruX, He ocyXpaas; OTKPbITOCTb ce6e W ApPYyrMM; 0CO3HaBaTh
HEBO3MOXHOCTb KOHTPOIMPOBATb BCE BOKPYT

HPEAMETHBIE PE3YJIBTATBI

K xoHIly 00yueHus B 7 Kjacce NpeIMETHbIE PE3yIbTaThl JOHKHBI OTPAXKaTh
c¢(hOpMHUPOBAHHOCTD y O0YUYaIOIIHUXCS YMEHUM:

UCTIOJIb30BaTh  MOHATHS:  (PU3WYECKHMEe W  XUMHYECKHE  SIBJICHHS,
HAOJIIOICHUE, JKCIIEPUMEHT, MOJENb, TUIOTE3a, €AMHUIBI (DU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
XKUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [IBI)KEHUE (paBHOMEPHOE,
HEPaBHOMEPHOE, NPSIMOJIMHEMHOE), TPAECKTOpHUs, pPaBHOACHCTBYIOIIAs
cuna, nedopmManms (ympyras, IJIacTUYecKas), HEBECOMOCTb,
COOOIIAIOIIUECS COCY/IBI;

paznmuuath sBieHus (AudQy3us, TEMIOBOE JABUKEHHUE YaCTHI] BEIIECTBa,
PaBHOMEpPHOE  JBIDKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEPLHUs,
B3aMMOJICHCTBUE TEJ, PABHOBECHUE TBEPJBIX TEN C 3aKPEIUVIEHHON OCHIO
BpalllcHUsI, TMepeaada [AaBjieHUs TBEPABIMH TEJNaMH, XUIKOCTSIMU U
razamy, arMochepHoe JaBlieHWE, IUIABaHUE TeJ, [pEeBpallCHHUs
MEXaHUYECKON SHEpPruu) MO ONHCAHUI0 UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE ONBITOB, IEMOHCTPUPYIOIIHNX JaHHOE (PU3NUECKOE SIBJICHUE;
pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (U3WYECKUX SBICHUNA B
OKpY>KalollleM MHpEe, B TOM 4HcCle (U3MYecKue SBICHUS B TPHUPOJIE:
IPUMEPBI IBUKEHUSA C PA3JIMYHBIMUA CKOPOCTSMH B >KMBOM M HEXUBOU
npupojie, NCUCTBUE CWJIBI TPEHUS B MPUPOJEC U TEXHUKE, BIIMSHUE
aTMOC(EPHOTO NTaBJICHUS HA KHBOW OpPraHW3M, IJIABAaHHUE PhIO, phlUuaru B
TEeJe YeJIOBEKa, MPU 3TOM NMEPEBOAUTH MPAKTUYECKYIO 33/1ady B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) HU3HUUECKUX SBICHHIM;
OTHUCHIBATh M3y4YEHHBIEC CBOMCTBA Tel M (U3UUYECKUE SBICHUS, UCIIOJIB3YS
dbuznyeckre BEIMYUHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YIIPYTOCTH, CUJIa TSKECTH, BEC
Tejla, Cujla TPEeHUsA, JAaBlieHHE (TBEPAOTO Tena, >KUJAKOCTHU, Tasza),
BBITAIKUBAIOIIAS CHJIa, MEXaHWYeCKas paboTa, MOUIHOCTb, IJIEYO CHIIBI,
MOMEHT CWIbl, KO3(Q(UIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KHUHETUYECKas W MOTEHIHalbHAs SHEPTHsi), MPU OMUCAHUU MPABUIBHO
TPaKkTOBaTh  (PU3MYECKHH  CMBICH  HUCIOJB3YyeMBIX  BEIUYUH, UX
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0003HaueHUA W €AUHMIBI (U3UYECKUX BEIWYUH, HAXOAUTHh (DOPMYIIHI,
CBSA3BIBAIOLIUE JAHHYIO (PU3UYECKYI0 BEIMYHMHY C JAPYTHMMH BEIUYHMHAMM,
CTPOUTH IPaQUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NMUECKUX BEJTMYMH;
XapaKTEepHU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SBIEHUS M IPOLECCHI,
UCIIOb3Ys MpaBUila CIOXKEHUs CUJl (BAOJb OJHOM mpsiMoil), 3akoH ['yka,
3akoH Ilackans, 3akoH ApxuMmesa, IpaBuiIO paBHOBecUs pbidara (0J10ka),
«30JI0TO€ TPaBUJIO» MEXAHMKH, 3aKOH COXpPaHEHUS MEXaHUYEeCKOU
SHEPruM, NpH HTOM JaBaTh CJIOBECHYIO (POPMYJIHPOBKY 3aKOHAa U
3aMHUCBIBATH €70 MATEMATUUYECKOE BBIPAKEHUE;

OOBACHATH (PU3MUECKHE SBJICHMS, MPOIIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalUuid NPaKTHKOOPHUEHTUPOBAHHOIO XapakrTepa:
BBISIBJISITh MIPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OObICHEHHE U3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpoil Ha 1—2 M3yYEeHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, (PU3NYECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pemaTth pacy€THble 3anadyd B 1—2 JEHCTBUS, HCHOJb3Yys 3aKOHBI H
dbopMyIbl, CBs3bIBatONIME (PU3MYECKUE BEIUMYMHBI: HAa OCHOBE aHAlM3a
YCIJIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3MUECKUE
BEJIUYUHBI B (DOPMYJIBI M MPOBOJUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEATUCTUUYHOCTD
MOJIy4YeHHOU (PU3NYECKON BETUUHUHBL;

pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
(U3HYECKUX METOJ0B, B OITMCAHUU UCCIIEI0BAHUS BBIIEIATH IPOBEPSIEMOE
npeanoioxkenne  (TUIoresy),  pas3jinyaTb U MHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAXOAWUTh OMMUOKH B XOJAE OIbITA, JeaTh
BBIBO/IbI 110 €T0 pe3yJibTaTaM;

IPOBOJUTH OMbBITHI 1O HAOMIOAECHHIO (U3UYECKUX SBJICHUA WIIU
bu3nYeCKuX CBOIICTB TeI: dhopmynupoBaTh MIPOBEPSIEMBIEC
IPENONI0KEHUs, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO0 000PYJ0BAHMS,
3aMUChIBATh XOJ OMbITa U (POPMYJIUPOBATH BHIBOIBL;

BBIIIOJIHATh MPSIMBbIE U3MEPEHUSI PACCTOSAHMUS, BPEMEHHM, MAacCChl Tela,
00bEMa, CHUJIBI M TEMIlepaTypbl C HCIOJb30BAHUEM AHAJIOTOBBIX U
upoBbIX MPHOOPOB, 3aMUCHIBATh MOKa3aHUA MPHOOPOB C YUYETOM
3aJIaHHON a0COJIOTHOM MOTPENTHOCTH U3MEPEHUIA;

MIPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHOM (PU3UUYECKON BEJIMUYUHBI OT
JIPYrol € HCIOJb30BAHUEM TMPSAMBIX H3MEPEHUN (3aBUCUMOCTU IyTH
PaBHOMEPHO JBIXKYLIErocs Tejla OT BPEMEHU [BHXKECHUS TENa, CHIIbI
TPEHUS CKOJILKEHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IIOMIAAU CONPUKOCHOBEHUS TEN, CUIIBI
YOPYTOCTU OT YJUIMHEHHS MPYKUHBI, BBHITAIKUBAIONIEH CUIIBI OT 00BbEMaA
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NOrpyXKEHHON YacTu Tejla U OT IIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTHU TeJa, OT IMIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUN
TUTaBaHUS TEJ, YCJIOBHI PAaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  Y4YEOHOrO UCCIEIOBAaHUs, COOMpaTb YCTAHOBKY U
BBITIOJIHATh W3MEPEHHUsI, CIeAys NPEIJIOKCHHOMY IUIaHy, (DUKCHpOBATH
pe3yibTaThl TOJYYEHHOW 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BHJIE
NPEIOKEHHBIX Ta0NHIl W TpaduKOB, AENaTh BBIBOJBI IO pe3yibTaTaM
UCCIICJIOBAHMS,

IPOBOAUTHh KOCBEHHBIE HU3MEpEeHHs (PU3MUECKHX BEIMYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTU U TBEPAOro Teja, CUila TPEHHUS] CKOJbXKEHMS,
JABJICHUE  BO3/AyXa, BbITAJIKUBAIONIAs  CUJa, JIEWCTBYIOIIAs  Ha
NOTPYKEHHOE B JKHIKOCTh TeJO0, KOA(D(HUIIMEHT MONe3HOro AeHCTBUS
IPOCTBIX MEXaHU3MOB), CIeAys NPEIIOKEHHOW WHCTPYKIUU: TIpU
BBIMOJIHEHUH HW3MEPEHUI cOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYHCIIATH 3HAYCHHE UCKOMOM BEJINYUHBI,

coOJro1aTh NMpaBuUiia TEXHUKHA 0€30MaCHOCTH MpHU padboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM,;

yKa3bIBaTh MPUHIUIBI JCHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChI, TEPMOMETp, JIWHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMerp,
phIuar, MOJBUXKHBIN 1 HETIOBUXKHBIHN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HM3YyYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX OMHCAHHUA (B TOM YHCIE:
NOJIINITHUKY, YCTPOWCTBO BOJOIPOBOJAA, THUIPABIWYECKUN IIpecc,
MaHOMETp, BBICOTOMEp, OPIIHEBON HACOC, apEOMETP), UCTOIb3Ysl 3HAHUS
0 CBOMCTBaxX (M3MUECKHUX SIBJICHUN U HEOOXOAMMbIE (PU3NYECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  WHGOPMALMIO O  MPUMEPax)
IPAaKTHYECKOTO HCIOJB30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU N1l obecrieueHust 0€30MacHOCTH Mpu oOparieHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOMCTBAMM, COXPAHEHHs 3J0pOBbSI U COONIOACHUS
HOPM DKOJIOTUYECKOTO TOBEICHHS B OKPY KaIOIEH cpeie;

OCYHIECTBIISATH OTOOp HMCTOYHHMKOB wuHpOpMmanuu B HWHTepHere B
COOTBETCTBHUH C 33J]aHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLINXCS
3HAHUM © TyTEM CpPaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJIEISATH
UHPOPMAITMIO, KOTOpas SIBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCTIOJIb30BaTh MPH BBIMOJIHEHUN YYEOHBIX 3a/laHUil HAyUHO-TIOMYJISIPHYIO
JAUTEepaTypy  (QU3MYECKOro CcoAepXaHHs, CIPaBOYHbIE MaTepUalbl,
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pecypcebl cetu IHTepHET, BiIaieTh NpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusl UHPOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co3/71aBaTh COOCTBEHHbIE KPATKHUE MHCbMEHHBIE U YCTHbIE COOOLIEHUSI Ha
OCHOBE 2—3 MCTOYHHUKOB MH(pOpMaUU (PU3NYECKOTO COAEPIKAHUS, B TOM
qyclie MyOJUYHO JeNaTh KPaTKHe COOOILIEHHUS O pe3yJbTaTaxX MPOEKTOB
WIH Y4YeOHBIX MCCIEAOBAaHUM, NpPU H3TOM TIPaMOTHO HCIIOJIb30BATh
U3YYEHHBIM TOHATUUHBIMN amnmapaT Kypca (QU3MKH, CONPOBOXAAThH
BBICTYIUIEHUE MTPE3EHTALINEN;

IpU BBIOJHEHUH YYE€OHBIX MPOEKTOB M HCCIIEIOBAaHUI pacmpenessTh
00s13aHHOCTH B TpPYIIIIE B COOTBETCTBUU C IOCTaBJICHHBIMH 3aJladaMH,
CIIEIUTh 3a BBINOJHEHUEM IUIaHA JCHCTBU, aJe€KBaTHO OLICHUBATH
COOCTBEHHBIM  BKJIaJl B  JESATEIBHOCTh  TPYNIbl,  BbICTPAUBATh
KOMMYHUKATHBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIHX.

K xoniy oOydenus B 8 ki1acce nmpeIMeTHbIEC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YUaIOIIUXCS YMEHHIA:

MCII0JIb30BaTh MOHSTHUA: Macca U pa3Mephbl MOJIEKYJI, TEIUIOBOE JABUKEHUE
aTOMOB M MOJIEKYJI, arpEraTHBIE COCTOSIHUS BEILIECTBA, KPUCTAININYECKUE U
aMop(HbIE TeNa, HACHIIICHHBIH W HEHACHIIMICHHBIM Tap, BIAXHOCTh
BO3/lyXa, TeMIIepaTypa, BHYTPEHHSS DJHEPrusi, TEIUIOBOM JBUTATEIIb,
AJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsi/l, FJIEKTPUIECKOE T0JI€, TPOBOIHUKHU
U TUDJICKTPUKH, TOCTOSHHBIN AJIEKTPUYECKUN TOK, MATHUTHOE T10JIE;
paznuuath SBJICHUS (TEIUIOBOE pacIIMpEHUE M CKaTHhe, Tervionepesaya,
TEIUIOBOE PABHOBECHE, CMAYMBAHUE, KAITWUIAPHBIEC SIBJICHUS, UCIIAPEHUE,
KOHJICHCAIIMs, IUIaBJICHUE, KpUCTauIM3amus (OTBEpJeBaHUE), KHUIICHHE,
Temionepeaaya (TETI0MPOBOTHOCTD, KOHBEKIIHS, U3JIy4YCHUE),
BJIEKTpU3als TeJl, B3aUMOACHCTBUE 3apsi0B, AECHUCTBUA SJIECKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKAHUE, B3aUMOJCUCTBUE MATrHUTOB, JCHCTBUE
MarHMTHOIO MOJISl HA IPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAS UHAYKIIKS)
[0 OIMCAHUI0O HX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpY’)KaoIeM MHpEe, B TOM 4YHCIe (U3WYECKUEe SBICHHUS B TPHUPOJIC:
IIOBEPXHOCTHOE HATSDKEHWE W KANWUIAPHBIE SIBJICHHS B IPUPOJE,
KpUCTa/UIbl B mOpupone, uziaydeHue CoJiHIa, 3aMep3aHue BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJIEKTPUUECKUE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emutd, Jpeiid MOII0COB, POJIb MAarHUTHOTO TIOJS ISl JKU3HU Ha
3emJie, OJISIPHOE CUSHHUE, IPU 3TOM MEPEBOJUTH MPAKTUUECKYIO 3a/1a4y B
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y4eOHY10, BBIACIATh CYLIECTBEHHbIE CBOMCTBa (NpHU3HAKU) (U3NYECKUX
SIBJICHU;

OMUCHIBATh U3YUYECHHbIE CBOMCTBA T€N U (U3UUECKHUE SBICHUS, UCIIONb3YS
(u3nyuecKue BEIUYMHBI (TEMIIEpaTypa, BHYTPEHHSSI SHEPTUsl, KOJIUYECTBO
TEIUIOTHI, YJEJIbHAsd TEIUIOEMKOCTh BELIECTBa, YIEJIbHAsd TEIUIOTa
IUTaBJICHUS, YJIelbHAsl TEIJIoTa IapooOpa3oBaHus, yJeibHas TEIIoTa
CropaHusi TOIUIMBA, KOA(PPUIMEHT TOJIE3HOrO JIEUCTBHS TEIJIOBON
MAIllMHBI, OTHOCUTEJbHAs BIAXHOCTh BO31yXad, JJIEKTPUYECKHU 3apsn,
CUJIa TOKa, DJIEKTPUYECKOE HAIPSKEHHUE, CONPOTUBJICHUE MPOBOIAHUKA,
yIEIbHOE  CONpOTHMBIIEHWE  BemiecTBa, padoTa U MOIIHOCTb
JJIEKTPUYECKOTO0  TOKa), TpU ONHCAHMM TPaBUIBHO  TPAKTOBATH
(bu3MYECKUI CMBICT HCHOJIb3YEMbIX BEIWYUH, 0003HAUEHUS U €IUHULBI
(U3MYECKUX BEJIMYMH, HAXOAUTHh (OPMYJbl, CBSI3BIBAIOIINE JIAHHYIO
¢u3MYeCKyI0 BEIUYMHY C JAPYTUMHU BEJIWYHMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BETUUNH;

XapaKkTepu30BaTh CBOMCTBa Tell, (PU3MUECKHE SBICHHUS U IPOLECCHI,
VICIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS MOJEKYJISIPHO-KUHETUYECKOM TEOpUU
CTPOEHHUS BEIIECTBA, NPUHLMI CYNEPHNO3ULUU MOJeH (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsia, 3aKoH OMa 171 yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3aKOH COXpaHEHMs JHEPIrUM, IIpU OTOM J1aBaTh
CJIOBECHYIO (DOpPMYJIMPOBKY 3aKOHA M 3alKCHIBATH €0 MaTEMaTHYECKOE
BBIPAKCHUE;

OOBSCHATH (U3UYECKHE TMPOLECChl U CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi NMPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JOrM4ecKux
IaroB ¢ omnopod Ha 1-2 W3y4YeHHBIX CBOMCTBA (PUBMUECKHUX SIBICHH,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3a7adyd B 2-3 JCHCTBUSA, HCIOIb3YyS 3aKOHBI U
(GopMyIibl, CBsI3bIBaOLIUE (DU3MUECKUE BEIMYMHBI: Ha OCHOBE aHajIu3a
yCJIOBUS 3aauyd 3alMChIBaTh KPATKOE YCIOBUE, BBIABIATH HEIOCTATOK
JAHHBIX U1 pEIIeHHs] 3aJadyd, BBIOMpATh 3aKOHBI WU (POPMYJIBI,
HEoOXonuMble JUIsl €€ penieHusl, NPOBOAUTh PAacUEThl U CpPAaBHUBATH
NOJTy4YE€HHOE 3HaUYeHUE (PU3NUECKON BETUUYMHBI C U3BECTHBIMU JIaHHBIMH;
pacrno3HaBaTh MpoOJEeMBbl, KOTOpPbIE MOXKHO PELIUTh IMpPU MOMOIIU
(bu3MUEeCKUX METOAOB, HCIOJIb3YSl OMHCAHUE MCCIIEOBAaHUSA, BBIIACIATDH
IIPOBEPSEMOE  MPEANOJIOKEHUE, OLIEHUBATh IIPAaBUJIBHOCTL IIOpAIKa
IIPOBEICHUS UCCIIEAOBAaHUA, €]IaTh BEIBOBL;

OPOBOJAUTH OMNBITHl MO HAOMIOACHUIO (PU3MYECKUX SBICHUA WIH
(¢u3nyecKuX CBOWCTB TeN (KaNWUISIPHBIE SIBICHUS, 3aBUCUMOCTh JAAaBJICHUS
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BO3/lyXa OT €ro o0béMa, TeMIrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusi IpH M3IYYEHMH OT I[BETa H3JIyyaroule (MOraomaroueil)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHs] BOJBI OT TEMIIEpaTyphl KUJIKOCTU U
mIon@aau €€ TMOBEPXHOCTH, JJIEKTPHU3alUs TEI U B3aUMOJCHCTBUE
IIEKTPUYECKUX  3apsA/l0B, B3aUMOJEWCTBHE IOCTOSIHHBIX MAarHUTOB,
BHU3YyaJIM3allMsl MarHUTHBIX IIOJIEH IIOCTOSIHHBIX MAarHUTOB, JE€WCTBUS
MarHUTHOTO TOJSi HAa TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTpOMAarHuTa,
CBOMCTBa DJIEKTPOABUTATENl TIOCTOSHHOIO TOKa): (hOpMYJIUpOBaTh
poBepsieMble MPEANONIOKEHHsI, COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO
000py10BaHus, OMUCHIBATH XO/1 ONbITa U (POPMYIUPOBATH BHIBOJIBL;
BBIIOJIHATH ~ NPSAMBIE  W3MEPEHHMsS]  TEMIEPATYpPbl,  OTHOCHTEIBHOMN
BJIQXHOCTH BO3/yXa, CHUJIbI TOKA, HAMpPSKEHUS C MCIOJb30BaHUEM
aHAJIOTOBBIX NPHUOOPOB MU JATYMKOB (DU3MYECKUX BEJIMYMH, CPAaBHUBATH
pPE3yNbTAaThl U3MEPEHUN C YIETOM 3aJ]aHHON aOCOTIOTHOM MOTPEIIHOCTH;
IPOBOJUTDH MCCIIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYUHBI OT
Ipyrol C  HCHOJb30BAaHUEM MPSAMBIX HU3MEPEHUH  (3aBUCHUMOCTH
CONPOTHUBJIEHUSI TMPOBOJHUKA OT €ro JUIMHBI, IUIOLAAM TOMEPEYHOro
CEYEHMS U YAEIBHOIO CONMPOTUBIICHUS BEIIECTBA MPOBOAHUKA, CUJIbI TOKA,
UAYLIEro 4epe3 MPOBOJAHMK, OT HANOpsDKEHWs Ha  [POBOJHUKE,
UCCJIEIOBAHUE TIOCIEAOBATENBHOIO M IAPAJUICIBHOTO  COCAMHEHUN
IIPOBOJIHMKOB): IUJIAHUPOBATh HCCIEJOBaHUE, COOUpATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHHUsI, CleAys NPEeIJOKEHHOMY IUIaHy, (PUKCHPOBATh
pe3ynabTaThl TMOJYYEHHOW 3aBUCHMOCTH B BHAE TaOJHIl W TpadHKOB,
JIeJIaTh BBIBOJIBI I10 PE3YJIBTATAM HCCIICIOBAHUS;

IPOBOJNTHh KOCBEHHBIE H3MEPEHUS (PU3MYECKUX BEIMYMH (yZelibHas
TEIJIOEMKOCTh ~ BEILIECTBA, COMPOTUBJIEHUE TMPOBOJHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IUIAaHUPOBATh W3MEPEHHUsA, COOMpaTh
IKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CJIEeIysl NPEIJI0KEHHON MHCTPYKLIHH, U
BBIYKCIIATH 3HAUECHUE BEJIMYNHBI;

co0roAaTh NnpaBuia TEXHUKU 0€30IacHOCTH IpU paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM,;

XapaKTepu30BaTh TMPUHIUMBl JCWCTBUA HW3YYCHHBIX NPHOOPOB H
TEXHUYECKUX YCTPONCTB C OMNOpPOM HAa HMX ONUCaHHS (B TOM 4YHCIE:
CHUCTEMa OTOIUIEHHUS JIOMOB, TUIPOMETp, MapoBas TypOMHa, amMIepMeTp,
BOJIbTMETP, CUETUMK DIIEKTPUUECKOW HHEPruH, 3JIEKTPOOCBETUTEIbHbIE
npuOOpPHI, HArPEBATEIbHBIE ANEKTPONPUOOPHI (MIPUMEPHI), ANEKTPUUECKUE
PEIOXPAHUTEIH, DIEKTPOMArHUT, 3JIEKTPOABUTATENb IOCTOSIHHOTO TOKA),
UCIIOJIb3YSl 3HAHMUSA O CBOMCTBaxX (PM3MYECKUX SIBICHUM M HEO0OXOIUMbIE
(uznyeckue 3aKOHOMEPHOCTH;
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pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA M M3MEPUTEIIbHBIC
npuOoOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (3KHUJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, IABUTATE]b BHYTPEHHEIO
CrOpaHMsi, AJEKTPOCKOI, PEOCTAT), COCTABIATH CXEMbl JJICKTPUUYECKHUX
Lerne ¢ MociaeoBaTeIbHbBIM U MapajuielIbHbIM COEAUHEHUEM 3JIEMEHTOB,
pasnuyasi ycIOBHbIE 0003HAUEHUS JIEMEHTOB JJICKTPUUECKUX IIETICH;
NPUBOJIUTHL  MpUMEPHl  (HaXOAUTh  HUHPOPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO MCIOJIb30BaHUS (PU3MUECKUX 3HAHUWA B MOBCEIHEBHOMU
KU3HH JIJIs1 obecriedeHnst 0€30MacHOCTH Tpu oOpareHnu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHECHUS 370POBbS U COOJIOACHUS
HOPM 3KOJIOTUYECKOT0 TOBEJCHHUS B OKPYKAOLIEN CPELE;

OCYIIECTBJIATh TMOWCK HWHOpMaUK (PU3NUECKOTO COJEpXKaHUS B
NuTepHeTe, Ha OCHOBE UMEIOIIUXCA 3HAHUW W TYyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJCISATH  HHPOPMAIMIO, KOTOpas
SBIIIETCS POTUBOPEUYNBON MITH MOXKET OBITh HEJJOCTOBEPHOM;
UCIOJIb30BAaTh MPHU BHITIOJHEHUH YUEOHBIX 3aJaHUl HAYyYHO-TOMYJISIPHYIO
auTepatypy  (GU3MYECKOrO0  COACpKAaHUS, CIPABOYHBICE MaTepualbl,
pecypcbl cet HTepHET, BlIaieTh TPUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBanus UHPOPMAIIUY U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE MHUCHMEHHBIE U KpPATKUE YCTHBIE COOOIICHHS,
0000mass uHPOpMANMI0O W3 HECKOJIBKMX HWCTOYHUKOB (PUBHUECKOIO
COJCpKaHUs, B TOM 4YHCIE MyOJIMYHO TPEACTABIATH PE3yJIbTaThl
MPOCKTHOW WJIM UCCIEAOBATEIBCKON NIESITEIbHOCTH, MPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHHHBIM anmapar Kypca (QU3UKH,
CONPOBOK/IaTh BBICTYIUICHUE TIPE3CHTAIIUEN;

IpU BBINOJHEHUH YYEOHBIX IPOCKTOB M UCCIEAOBAaHUNU (PU3UUECKUX
MPOIIECCOB pacHpeAesisiTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMH 33J]Ja4aMU, CIEIUTh 3a BHIIOJHEHUEM ILJIaHA JIEUCTBUN U
KOPPEKTUPOBATh €r0, aJeKBAaTHO OIICHUBaTh COOCTBEHHBIA BKJIAaa B
NEeATEIbHOCTh TPYIIIbI, BBICTPAaUBAaTh KOMMYHHKAaTUBHOE B3aUMOJECHCTBHE,
MPOSIBIISIS TOTOBHOCTH pa3peniaTbh KOH(QIUKTHI.

K xoHIily o0yuenust B 9 kiacce npeMeTHbIE Pe3yabTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUN:

UCIIOJIb30BaTh TMOHSTHUS: CHCTeMa OTcuéra, MarepuaibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEILHOCTh MEXaHWYECKOTO IBMKEHUsA, Achopmaliius
(ympyrasi, mjgacThuyeckasi), TpPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCONIOTHO TBEPIOE TEIO,
IEHTP TSDKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHUYECKHE KOJeOaHus U
BOJIHBI, 3BYK, HH(Pa3ByK M YJIbTPa3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
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IIKaJIa 3JIEKTPOMATrHUTHBIX BOJH, CBET, OJM30PYKOCTh U J1aIbHO30PKOCTb,
CHEKTPhl UCITYCKAaHUS U MOTJIONIeHUs, anbda, 6eTa- U raMMa-u3IIy4eHus,
U30TOIIbI, SIICPHAS YHEPTETHKA,;

pa3nuuaTh SIBICHUA (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJHMHEHHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHHE, CBOOOIHOE
najieHue TeJl, PABHOMEPHOE JIBIXKEHHE MO0 OKPY>KHOCTH, B3aUMOJICHCTBUE
TEJ, pEaKTUBHOE ABW)KECHHE, KojeOaTelnpbHOe IBMKCHHE (3aTyXarollue |
BBIHY’KJICHHbIE KOJI€OaHUsI), PE30HAHC, BOJHOBOE ABUKEHUE, OTPAKEHUE
3ByKa, MPSMOJIMHEHHOE pacHpOCTpaHEHHUE, OTPaKCHHWE U TPEIOMIICHHE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jIokKeHHe OeI0ro CBeTa B
CHEKTp M CJOXXEHHE CHEKTpPaJIbHBIX IIBETOB, JHUCIIEPCUS CBETA,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BO3HUKHOBEHHUE IMHEHYATOTO CIEKTpa
U3TyUYEHHS) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacrmo3HaBaThb IPOSBJICHHUE HW3YYEHHBIX (PU3MUYECKUX SIBICHUNA B
OKpy>KaromeM Mupe (B TOM 4Yucie (PU3NYECKHE SIBICHUS B TPUPOJE:
NIPUIUBBI M OTIUBHI, IBIKEeHUE TuTaHeT COTHEYHOM CUCTEMBI, PEaKTHBHOE
JBUKCHHE JKUBBIX OpPraHU3MOB, BOCIPHUSTHE 3BYKOB IKHBOTHBIMH,
3eMJIETPSCEHHEe, CEMCMUYECKUE BOJIHBI, I[yHaMH, 53XO0, I[BE€Ta TeT,
ONTHYECKHUE SIBJICHUS B MPUPOJE, OMOIOTHYECKOE NEUCTBHE BUIMMOTO,
yIbTPapUOIETOBOTO M PEHTTCHOBCKOTO H3IY4YCHHH, €CTECTBEHHBIN
panvoOaKTUBHBIA (POH, KOCMHUYECKHE Jy4YHd, PAAHOAKTUBHOE H3Iy4YCHHE
OPUPOJIHBIX MMHEPAJIOB, JCHCTBUE pPAJMOAKTUBHBIX W3JIyYCHUUH Ha
OpraHM3M 4YeJIOBEKa), MpPH 3TOM NEPEeBOAUTHh NPAKTHUECKYIO 3a7ady B
y4eOHYI0, BBIJCNATh CYHIECTBEHHBIE CBOMCTBA (TIpU3HAKH) (PU3NYECKUX
SIBIICHUI;

OTHCHIBATh U3yUEHHBIC CBOMCTBA TN U (U3NUYECKUE SBICHHS, UCIOIb3YS
¢usnyeckue BETUYMHBI (CpeaHSss U MTHOBEHHas CKOPOCTh Tela Mpu
HEpPaBHOMEPHOM JIBUKEHHUH, YCKOpPEHHE, MepeMEIlleHue, MyTb, YIJOoBas
CKOpPOCTb, CHJIa TPEHHUs, CHUJIa YIOPYrOCTH, CHJIA TSXKECTHU, YCKOPEHUE
CBOOOMHOTO TAJeHHs, BEC Tella, HUMITYyJIbC Tela, WMITYJIbC CHIIBI,
MEXaHW4YecKass paboTa W MOIIHOCTb, MOTEHIMANbHAS JHEPrHusl Tena,
HOJHATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHLHUATIbHASI 3HEPTUs CKATOU
NPY>KUHBI, KUHETUYECKas DHEprus, IoJIHAsg MeEXaHW4YecKass SHeprus,
MIEPUOJ U YacTOTa KojeOaHWH, IITMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTelb MPEIOMIICHUS CPEAbl), IPU OMUCAHUH
NPaBWJIBHO TPAKTOBATh (U3MUYECKUN CMBICT HUCHOJIB3YEMBIX BEIWYHH,
0003HaueHUA W €AUHMIIBI (U3UYECKUX BEIWYUH, HAXOAUTHh (DOPMYIIHI,
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CBSI3bIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMHU BEIMYMHAMH,
CTPOUTH Ipa@UKU U3YUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEITUYMH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKHUE SBIEHUS M IPOLECCHI,
UCIIONb3Ysl 3aKOH COXPaHEHWs JHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS,
IPUHLHAI CYNEPHO3ULUA CWJI, NIPUHUMUII OTHOCHUTEIBHOCTH [ 'amuies,
3akoHbl HbIOTOHA, 3aKOH COXpAaHEHUs UMITYJIbCa, 3aKOHBI OTPAKECHUS H
IIPEJIOMJIEHHS CBETA, 3aKOHBI COXPAHEHHUS 3apsJ0BOTO U MaCCOBOI'0 UHCEI
IOpU SIIEPHBIX PeakUusAX, HNPU 3TOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA W 3aIIMChIBATh €70 MaTEMATUYECKOE BBIPAKECHUE;

OOBSACHATh (M3UYECKHE MPOLECChl U CBOMCTBA TeJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyalMil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHUE U3 2—3 JTOTUYECKUX
IaroB € ONopod Ha 2—3 M3y4YEHHBIX CBOMCTBA (PUBMYECKUX SIBICHHI,
$u3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEI;

pemath pacy€THble 3aJaud  (ONMUpAIOIIMECSs Ha CHCTEMy U3 2-3
ypaBHEHUI), UCTIOIb3YSl 3aKOHBI U (POPMYJIbI, CBSA3BIBAIONINE (HU3UUECKUE
BEJIMYMHBI: HAa OCHOBE aHaJIM3a YCJIOBHUS 3aJa4d 3alMChIBaTh KpaTKOe
YCIIOBHUE, BBISBISATh HEIOCTAIOIINE WM U30BITOYHBIC JAaHHBIC, BHIOMPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PELICHUS], POBOIUTH PACUETHI U
OIICHUBATh PEATUCTUYHOCTh TIOJYYEHHOTO 3HA4YeHHs (pu3ndecKomn
BEJINYMHBI;

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXXHO pEHIUTh NpPH MOMOLIU
($u3NYECKUX METOJOB, HCIONb3Yysl OMHCAHHE HWCCIEIOBAHUS, BBIACIATH
IIPOBEPSEMOE  IPEAIIOJIIOKEHUE, OLEHUBATh IPABUIBHOCTH IOPSAKA
MPOBEJECHUS  WCCIEIOBaHMs, Je€JaTh BbIBOAbI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOAEHUH U OIBITOB;

IPOBOJUTH OMbBITHI IO HAOMIOACHHIO (U3HYECKUX SIBJICHUA WIIU
¢u3nyecKkux CBOWCTB Ten (M3y4deHHE BTOpOro 3axkoHa HproToHa, 3akoHa
COXPAHEHHUs SHEPrUH, 3aBUCUMOCTb MepHoAa KOJeOaHWH MpPYKUHHOTO
MasATHUKA OT MaccChl rpy3a U >KECTKOCTU IMPY>KUHbI U HE3aBUCHUMOCThH OT
aMILUTUTYAbl MAJIbIX KOJeOaHUM, MPSIMOJIMHEITHOE PACIIPOCTPAaHEHUE CBETA,
pa3noxeHne Oeroro CBeTa B CIEKTP, M3YUYCHHE CBOMCTB M300paxKCHHS B
IUIOCKOM 3€pKajie U CBOMCTB H300pakeHHsI MpeaMeTa B coOuparolien
JUH3€e, HAOJIOJEHUE CIUIOMIHBIX W JMHEHYaThIX CHEKTPOB M3ITyUYCHUSs):
CaMOCTOSATENIbHO  COOMpaTh YCTaHOBKY M3 M30BITOYHOrO  Habopa
o0opyIoBaHus, ONHCHIBATH XOJ  ONbITa W  €ro  pe3yJbTarhl,
(GbopMyIUpOBaTH BHIBOJIBI;

IPOBOJUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX W3MEPEHUH, onpeaenss
CpenHee 3HayeHUE u3MepsieMol BenuuuHbl ((POKyCHOE paccTosiHue
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coOuparoiield JIMH3bI), OOOCHOBBIBATH BBIOOP cmoco0a H3MEPEeHUs
(M3MepUTENbHOTO MpHdOpa);

MPOBOJUTh HCCIICIOBAaHUE 3aBUCUMOCTEH (PU3NYECKHX BEIMYUH C
WCIIOJIb30BAHUEM TMPSIMBIX H3MEPEHUH (3aBHCHMOCTH IyTH OT BPEMEHU
Py PaBHOYCKOPEHHOM JIBIDKCHMHM O€3 HadajdbHOW CKOPOCTH, Tepuoja
KOJICOAaHUI MaTeMaTHYeCKOro MasTHUKA OT JUTMHBI HHUTH, 3aBUCUMOCTHU
yIila OTPpaXEHHUs CBETa OT yIJIa MaJIeHUsS W YIJIa MPEJOMIICHHUS OT yTia
najeHus): IUIAaHAPOBAaTh HCCIEAOBAaHUE, CaMOCTOSITEIBHO COOHpaTh
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl  MMOJYYECHHOW 3aBUCHMOCTH
(bU3UYECKUX BEIWYWH B BHUJIE TAOMWIl ¥ rpadHKOB, JI€JIaTh BBIBOJBI IO
pe3yJibTaTaM HCCIeI0BaHNUS;

IIPOBOJUTh KOCBEHHBIC HW3MEPCHHUS (U3MYECKUX BEIMYMH (CPETHSSA
CKOPOCTb M YCKOPEHHE Tella TPU PaBHOYCKOPCHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOTO MaJCHUsI, KECTKOCTh MPYKHUHBI, KOIPPUIIHEHT
TPEHUS] CKOJBXKEHUS, MEXaHW4ecKkas pabdoTa U MOIIHOCTh, 4YacTOTa U
nepuoa  KoieOaHWH MaTeMaTH4ecKoro W TPY)KMHHOTO MAasTHUKOB,
ONTHYECKas Ccuja coOuparome JHMH3bI, pPaguoaKTUBHBIN  (DOH):
TUTAHUPOBATh M3MEPEHUsS, COOMpPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBITIOJIHATh U3MEPEHUS, CIEIys MPEUIOKEHHON WHCTPYKIIUHU, BBIYUCIISITH
3HAYCHUE BEJIMYMHBI U aHAJTU3UPOBATH MMOJYYCHHBIE PE3YIbTaThl C yUETOM
3aJTaHHOMW TTOTPENTHOCTH U3MEPCHHMIA;

coOJr01aTh NMpaBUiia TEXHUKHA 0€30MaCHOCTH MPpHU padboTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM,;

paznuyaTh OCHOBHBIE TIPU3HAKM HW3YUYEHHBIX (DU3UYECKUX MOJIeTeH:
MaTepuaigbHas TOYKa, aOCONIOTHO TBEPIOE TENO, TOYCHHBIH HCTOYHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJeIb aToMa, HYKIOHHAs
MOJIeJIh ATOMHOTO SJIpa;

XapaKTepU30BaTh MPHUHIUIBI  JEHCTBUS W3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha MX oOmnucaHus (B TOM YHUCIE:
CIHUJIOMETp, MATYMKH TOJIOKEHUsS, PACCTOSHUS W YCKOPEHHS, pPaKeTa,
9XOJIOT, OYKH, Tepuckom, (Qoroanmapar, ONTHYECKHE CBETOBOJIBI,
CIIEKTPOCKON, JO3UMETp, Kamepa BuiabcoHa), HWCHOIB3YS 3HAHHUS O
CBOMCTBax (U3MUECKUX SBICHUW W HeoOxomumble (U3HUECKUE
3aKOHOMEPHOCTH,

UCITIOJIB30BATh CXEMbI U CXEMATUYHBIC PUCYHKH M3YUYEHHBIX TEXHUYCCKUX
YCTPOWCTB, M3MEPHUTEIBHBIX MPUOOPOB W TEXHOJOTHYECKUX TIPOIECCOB
IpU PEIICHUH YYCOHO-TIPAKTUYCCKUX 3a7ad, ONTHYECKHE CXEMBI IS
MOCTPOEHUS N300PAKEHUI B IITIOCKOM 3€pKajie M COOMparolieH JIMH3E;
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OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  WH(POPMALMIO O  [pUMEpax)
IPAaKTUYECKOIO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
XKU3HU 17151 oOecrnieueHnst 0€30MacHOCTU Mpu oOpalieHuu ¢ npudbopamu u
TEXHUYECKUMU YCTPOMCTBAMM, COXPAHEHHsI 30POBbSI M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO ITOBEJEHUS B OKPYIKAIOILEH CpeE;

OCYIIECTBIIATh MOMCK HHpopManuu (U3NYECKOTO COJEp)KaHUs B
HuTepHeTe, caMOCTOATENBHO (HOPMYIIHMPYs MOUCKOBBINA 3aMpOC, HAXOAUTh
NyTH ONpPEAENICHUs IOCTOBEPHOCTU MOJIYYEHHOW MHPOpPMALUd Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX HCTOYHHUKOB,;

UCIIOJIb30BaTh MPU BBHINOJIHEHUN YY€OHBIX 3a/laHuil HAayYHO-TIOMYJISIPHYIO
JAUTEpaTypy (PU3MYECKOro COAEpXkaHMs, CIPAaBOYHbIE MaTEepUalbl,
pecypcebl cetu HTepHeT, BiaieTh NpuéMaMHi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POPMALUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE W YCTHBIE COOOILEHUS HA OCHOBE
uHGOpMaAllMU U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOJIMYHO NPEACTABIATh PE3ybTaThl IPOEKTHOM WM UCCIIEN0BATENbCKON
NEeSATEeNbHOCTH, TMPU O3TOM TPAMOTHO  HCIIOJNb30BaTh  HM3yUYEHHBIN
NOHATUMHBIA anmapar K3y4yaeMoro pasiaena (U3HKA U CONPOBOXKAAThH
BBICTYIUICHHE TMpe3eHTalel ¢ yd4yé€ToM o0coOeHHOCTEeH ayAuTOpuu
CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KosanuyecTBO 4acoB DIeKTPOHHbIE
Ne HauMeHoBaHue pa3iesioB u Kontponsusie | TIpakTaueckue (uu¢possbie)
n/m| TeM MPOrpaMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. PusuKka u e€ posib B NO3HAHUM OKPYKAIOLLEro mupa.
bu6nunoreka [JOK
1.1 ) - 1 0 0
M3HKa - Hayka O Hpupose https://m.edsoo.ru/7f416194
12 HayuHnbie MeTO1bI U3yUYEHHUS | 0 0 bubnuoreka [JOK
' TIPUPOIBI https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.3 n 0 1 0 1
SMEPHTEILHBIC HPHOOPST https://m.edsoo.ru/7f416194
Htoro no pazneny 3
Pa3znen 2. Tesio u BenecTBo
T
2.1 r;i)po}?ea:;;:: I::((;i;:)f[HI/IH 2 0 0 bubnuorexa LIOK
' p https://m.edsoo.ru/7f416194
BeEIIleCTBa
2 T:;Hecl))a?/fa. IiBI/I::eHI/Ie u , . . Bubmiorexa LIOK
. B3aMMOJICHCTBHE YaCTH
A H https://m.edsoo.ru/7f416194
BeIIleCTBa
)3 Macca tena. I1moTHOCTD ) | 1 bu6nmoreka [IOK

BCIICCTBA

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

Hroro no pazneny

Pa3pen 3. Mexanu4ueckue siBJICHUSA

BI/I,I[BI MEXaHHYCCKOT'O

bu6mmoreka [IOK

3.1 1
JIIBUKEHUS https://m.edsoo.ru/7f416194
319 I'paduueckoe npencrapnenue ) bubnnorexa [JOK
' JIBUKCHHSI https://m.edsoo0.ru/7f416194
13 Cpe CKODOC e 3 bubmuoreka [JOK
. HSIS Th JIBHKCHUS
peAt p A https://m.edsoo0.ru/7f416194
Nroro no pazaeny 6
Pa3nen 4. BzaumopaeilicTeue TeJ1
41 Cuna xak XxapakTepuCTHKa 4 bub6nuoreka [IOK
' B3aMMOJICHCTBUS https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlapietue Tena Ka onopy 3 https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
4. i
3 Jlapienie XHAKOCTEH 1 rasos 3 https://m.edsoo.ru/7f416194
Uroro no pazaeny 10
Pa3nea 5. PaGoTra 1 MOIIHOCTD. JHEpPrus
bu6mmoreka [{OK
> Paora n MoutocTs 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2 II
> POCTHIE MEXATHIMEL 3 https://m.edsoo.ru/7f416194
53 Mexanuyeckas JHEprus 3 bubnmnoreka [JOK
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

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

Htoro no pazneny 8
PesepBHOE Bpemst 1
OBILEE KOJIMYECTBO YACOB 14

I10 ITPOT'PAMME
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https://m.edsoo.ru/7f416194

8 KVIACC

KoandyecTBO 4acoB

DJIEeKTPOHHbIE
Ne HaumenoBanue pa3aesion Kontpoabusie | TIpakTaueckme (undposbie)
n/m | ¥ TeM NPorpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3neu 6. TensioBble siBJIeHUs!
L1 CTpoeHue u CBOMCTBA 4 0 0 bu6nuoreka [IOK
' BEIIIECTBA https://m.edsoo.ru/7f4181ce
bubmnoreka LIOK
1.2 T 13 1 2
CIIIOBBIE POHECCH https://m.edsoo.ru/7f4181ce
Uroro no pazaeny 17
Pa3nea 7. diekTpuyeckue siBJICHUSI
DIJIEKTPUUYECKUE 3apsibl.
bub6mnoreka [IOK
2.1 3apsKEHHbIE Tella U UX 4 0
. https://m.edsoo.ru/7f4181ce
B3aMMOJICICTBHE
29 IlocTosHHEIH 12 5 4 bu6mmorexa [JOK
' 3JIEKTPUYECKHUI TOK https://m.edsoo.ru/7f4181ce
Hroro no pasneny 16
PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO 34 3 6
YACOB 110 [TIPOT'PAMME
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9 KJIACC

KoandyecTBO 4acoB

DJIEeKTPOHHbIE
Ne HaumenoBanue pa3aesion Kontpoabusie | TIpakTaueckme (undposbie)
n/m | W TeM MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paszjnen 1. Mexanuveckue siBJIeHUSA
11 MexaHn4yeckoe IBMUKEHUE ) 0 0 bu6mmoreka [IOK
. U CIIOCOOBI €T0 OMUCAHUS https://m.edsoo.ru/7f41a4a6
bubmnoreka LIOK
1.2 B i 6 1 2
SAMMOIeHCTBHE Te https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHE 2 1 1 bubmmorexa LIOK
. HBI COXPaHCHHUS
P https://m.edsoo.ru/7f41a4a6
Nroro no pazaeny 10
Pa3nes 2. 3neKTpomarHMTHOE none U 31eKTPOMarHUTHbIE BO/HbI
DJIEKTPOMArHuTHOE MOJIE U bubmuorexa [JOK
2.1 2 0 0
3JICKTPOMArHUTHBIC BOTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 2
Pa3nen 4. CBeToBbIe ABJICHUSA
41 3aKOoHBI pacpOCTPaHEHUS ) 0 0 bubnmoreka [JOK
' cBeTa https://m.edsoo.ru/7f41a4a6
47 JIMH3BI ¥ oNTHYECKHE 3 1 ) bu6mmoreka [JOK
' npudopbI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 5
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OBILEE KOJIMYECTBO
YACOB 110 ITPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» dusuka: 7-i knacc: 6a30BbIN ypoBeHb: yueOHuk, 7 kiacce/ [lepeimkun .M., BanoB A.U.,

AxkumonepHoe o6mectBo «M3narensctBo «IIpocBenienne
» dusuka: 8-i kacc: 6a30BbIN ypoBeHb: yueOHHK, 8 kiacc/ [lepeimkun Y. M., MBanos A. .,
AxkunonepHoe o6mectBo «M3narensctBo «lIpocBemienne
» dusuka: 9-i kacc: 6a30BbIN ypoBeHb: yueOHUK, 9 kimacc/ [lepeimkun U. M., I'ytauk E. M.,

NBanos A. U., [lerpoBa M. A., AkimmonepHoe o0miectBo «M3natenbcTBo «IIpocBemnieHuey

METOJUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

®dusnka. 7 KJ1acc:MOypoyHbIe MaHbl Mo yueOHuky A.B.Ilepsimkun/ aBt. -cocT. B.A.IlleB1oB -
Bonrorpaa:Yuurens, 2007.-303c.

®dusuka § kinacc Bonkos B.A. Iloypounslie pazpabotku no ¢puzuke:3-e uzganue. 2009r
®usnka 9 xnacc. [loypounsie pa3paboTku no ¢pusuke Kk yueOHsiM Komiiektam C.B. I'pomoBa u

A.B. Ileppiuikuna. U3a. 2-e. 2005t

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://resh.edu.ru/

https://educont.ru/
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