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MOACHUTEJBbHAS 3AIIMCKA

Ilporpamma 1o ¢HU3MKe HAa YPOBHE OCHOBHOI'O OOIEro 00pa3soBaHMs
COCTaBlIeHa Ha OCHOBE TIOJIOYKEHWH W TpeOOBaHWU K pe3yjbTaTaM OCBOEHHs Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHOM NporpaMMbl, IPEACTABIECHHBIX B
®I'OC 00O, a raxxe ¢ yuérom deepanbHoil pabodeil mporpaMMbl BOCIIUTAHUS U
Konnemniwn npernogaBanus yueOHoro npeamera «Ouznkay.

Comepkanie TIpOTpaMMBI 10 (HU3UKE HaIpaBlIeHO Ha (OpMUpPOBaHHE
€CTECTBEHHO-HAyYHOW I'PAaMOTHOCTH OOYYaroIIUXCs U OPraHu3allii0 H3y4eHUS
(GU3UKKU Ha NEATENbHOCTHOM ocHOBe. B mporpamme mo (uU3MKe Y4HUTHIBAIOTCA
BO3MOXHOCTH ydeOHOro mpemmera B peanusanuu Tpeboanuin @I'OC OO0 x
IUTAHUPYEMBIM JIMTHOCTHBIM M METaIlpeIMETHBIM pe3yibTaTaM 00y4eHHs, a TakKe
MEXIpeMETHBIE CBSI3U €CTECTBEHHO-HAyYHBIX YYEOHBIX NPEIMETOB Ha YpPOBHE
OCHOBHOTO 0011[ero 06pa3oBaHuUsl.

IIporpamma 1o (pU3HMKe yCTaHABIUBAET paclpeleleHne y4eOHOro Marepuana
1o rojam oOyuenus (1Mo Kiaccam), IpeiaraeT NPUMEPHYIO IIOCIEN0BAaTeIbHOCTD
W3y4eHHs TeM, OCHOBAHHYIO Ha JIOTHKE PA3BUTHUs IIPEIMETHOTO COJEP)KaHUS U
y4a€Te BO3PACTHBIX 0COOEHHOCTEH 00yUarommuxcsl.

[Tporpamma mo ¢usuke paspaboTaHa ¢ LEIbI0 OKa3aHWS METOINIECKOMN
IIOMOIIY YYUTEIIO B CO3JAHUHU pabodeil mporpaMMEbl 10 yIeOHOMY IIpeaMeTy.

®duzuka SABIsSETCS  CUCTEeMOOOpasyroIlMM Uil €CTECTBEHHO-HAYYHBIX
y4eOHBIX [TPEeIMETOB, IOCKOIBKY (M3UYECKUEe 3aKOHBI JIeXKaT B OCHOBE IIPOIECCOB
W SBJIEHHH, U3ydaeMBIX XHMUeH, OMOJIoTHel, acTpoHOMUEH U (QHU3UUECKOM
reorpaduedi, BHOCHT BKIaJ B €CTCCTBEHHO-HAydHYI0O KapTHHY MHpa,
IpefocTaBIsieT Haubonee sCHblE 00pasi(sl ITPUMEHEHHs HaydHOro METOoZa
MO3HAHMSI, TO €CTh Croco0a IoJIy4eHHs JOCTOBEPHBIX 3HAHUH O MHpE.

OnHa M3 INIaBHBIX 3a7a4 (U3MYeCKOro 00pa3oBaHUs B CTPYKType OOIIero
00pa3oBaHus COCTOMT B ()OPMHPOBAHHUU €CTECTBEHHO-HAYYHOM I'DaMOTHOCTH |
MHTepeca K HayKe y 00ydaromuxcs.

Wsyuenwe ¢Gusuku Ha 0a30BOM YpOBHE IpENIOJIaraeT OBIAJIEHHE
CIIEAYIOMHUMH KOMITETEHTHOCTSAMHU, XapaKTepU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTB:

e HAy4YHO OOBSICHSTH SIBICHUS;

e OICHWBATH M MIOHKUMATH 0COOEHHOCTH HAYYHOT'O MCCIIEIOBAHNUS;

o WHTEPIIPETHPOBATH  JaHHBIE M MHCIOJB30BaTh  HAYYHBIE
J0Ka3aTeahCTBa JIJ1sl IOJIyYeHHs] BEIBOJOB.

Ilenw w3ydenus: (GUW3WKA Ha YpPOBHE OCHOBHOIO 00IIero o0pa3oBaHMs
onpenernensl B Koumemun mperosiaBaHusi ydeOHoro mnpeaMera «Dusuka» B
obpaszoBarTenbHBIX opraHusaluax Poccuiicko @exepanuu, peaaUsyIOIUAX
OCHOBHEIE 00IIe00pa3zoBaTeNbHBIE IPOTPaMMBI, YTBEPXKAEHHON  peImeHHEM



Koserun Munucrepersa npocsernenus Poccuiickoit @epeparuu (IIpoToKos ot 3
nexabps 2019 r. Ne [TK-4BH).
Ilenn n3yuenust puzuKm:

o IIPUOOpETEHHE WHTEpeca M CTpeMJIEHWS OOYYarolIUXCi K HAyIHOMY
M3YYEHHIO [PUPOIBI, pPAa3BUTHE WX HUHTEUIEKTYyalbHBIX W  TBOPYECKHX
CIIOCOOHOCTEIH;

* Pa3sBUTHUC MPEACTABICHUI 0 HAYIHOM METO/I€e IIO3HAHUA U (POPMUPOBAHHIE
HCCIIE0BATEIIECKOr0 OTHOIICHHUS K OKPYIKAIOIIUM SBJICHUSIM;

e (opMHpOBaHME HAYYHOIO MMpPOBO33pPEHHMS KaK pe3yibTara H3ydeHHs
OCHOB CTPOEHHsI MaTepUH U (pyHIaMeHTaIbHBIX 3aKOHOB (WH3UKH;

e (opMHUpOBaHHE IPEICTaBIEHHN O oM (GU3MKH JUIA PA3sBUTHS APYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHI;

e pa3sBUTHE  TIPEACTAaBICHUM O  BO3MOXHBIX  chepax  Oymyei
IPO(ECCHOHANBHOM [eATeIbHOCTH, CBS3aHHOH ¢ (U3MKOH, IOATOTOBKA K
JalnbHeiIeMy o0y4eHHUIO B 9TOM HaIpaBICHUH.

JlocTrokeHne STHX Ienedl MporpaMMbl 1Mo (DU3WKE HA YPOBHE OCHOBHOTO
obmiero o6pasoBaHus 00ecIIeInBaeTCs PElIeHHEM CIEAYIOINX 3a4a4Y:

o IIpUOOpeTeHWEe 3HAaHWM O JAWCKPETHOM CTPOCHHMH BEMIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JIEKTPHUYECKUX, MATHUTHBIX U KBAHTOBBIX SBICHUSIX;

e IIPUOOpETeHUE YMEHUH ONUCHIBATH U OOBACHATH (DH3HUECKUE SBICHUA C
UCIIONIb30BaHUEM IOTyYeHHBIX 3HAHUI;

e OCBOEHHE METOJO0B pEIIeHUS] MPOCTEHIINX pacuETHBIX 3a1a4 C
UCTIOJIE30BaHUEM (huznIecKkux MoJIeNeH, TBOPUYECKHUX 7§
[IPaKTUKO-OPUEHTUPOBAHHEIX 3a]1a4;

e pa3BHTHE YMEHUU HAONIOJATH IPUPOIHBIE SBICHUS W BBITIOIHATH OIBITHI,
nabopaTopHble paboTEl U DKCIIEPUMEHTAIbLHBIE HCCIEI0BAHUS C UCIIOJIB30BAHIEM
U3MEPHUTEIbHBIX IPUOOPOB;

e OCBOEHMe NPUEMOB pabOTEl ¢ MHpOpMaIel (U3UIECKOro COACpPIKAHHS,
BKIIOYas HHOOPMAIMIO O COBPEMEHHBIX MOCTIDKCHUSIX (UM3WKH, aHalu3 Hu
KpUTHYECKOE OlleHUBaHUe UH(MOpMAIINY;

e 3HAaKOMCTBO co chepaMi IpodecCuOHATBHON AeATEIbHOCTH, CBI3aHHBIMA
¢ (pU3UKOM, U COBPeMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU HA JIOCTHIKEHHUIX
(bu3NIecKoil HayKH.

Ha wnsydenne ¢usuku (06a30BbIi ypoBeHB) Ha YPOBHE OCHOBHOTO 0OINETO
obpazoBanus oTBoaUTCs 238 yacoB: B 7 Kiacce — 68 yacoB (2 4yaca B HeLel0), B 8
Kknacce — 68 gacoB (2 uaca B Hememo), B 9 kiacce — 102 gaca (3 yaca B HeIemo).

IIpennaraemslii B mporpamme 1o Qusuke nepedeHs JabopaTopHEIX paboT u
OTTRITOR HOCHUT pEKOMeH,E[aTeJILHLIf-i XapakTep, YUuTeJIs nejiaeT BLIﬁOp IIpOoBeICHM
nabopaTopHBIX pabOT W ONBITOB C Y4YETOM HMHIMBUAYAIBHBIX OCOOCHHOCTEN



06yqa}0mnxc:ﬂ, CITUCKa 3KCIIEPHMEHTAIbHBIX 3aﬂaHHﬁ, npeajiara€Mbeix B paMKax
OCHOBHOTO TOCYTapCTBCHHOT'O 3K3aMEHa 110 (I)HSI/IKC.



COAEPXAHUE OBYYEHUA
7 KJIACC

Pasznen 1. ®u3uka U e€ poJib B IO3HAHHH OKPY7KAIOIIEro Mupa.

dusuka — Hayka o mpupoje. SBneHus npuponsl. PusMuUecKUe SABICHUA:
MEXaHUYECKUE, TEIIOBBIS, JIIEKTPUYECKHe, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

DusnuecKkue BeNWYHMHBL V3MepeHue OGU3MUECKUX BeIWIWH. DH3HIECKHE
npubopsl. [lorpemuocts u3amepeHuil. MexxayHapoaHas CHCTeMa eIUHUIL.

Kak ¢usuka u JApyrue ecTeCTBEHHble HAyKW H3Y4YarT IPUPOLY.
EcTecTBEHHO-HAYYHBIM MeTOJ MO3HAHWA: HAOIIONEHME, MOCTAHOBKA HAyYHOIO
BOIIPOCA, BBIABMIKEHHE MMIIOTE3, SKCIIEPHUMEHT 10 IIPOBEPKE MMIIOTE3, 00bACHEHHE
HabmoaeMoro sBinenus. Onvcanve QU3NIECKHUX SBISHUM C IIOMOIIBIO MOZIEIIEH.

JHemoncmpayuu.

1. MexaHn4yecKue, TEIUIOBBIe, OJJEKTpUYECKHUe, MAarHUTHBIE, CBETOBBIC

SIBIICHUSL.
2. @usnueckue MpuOOPHI U MPOIEIypa IPSMBIX U3MEPEHUI aHAIOTOBBIM H
1 poBEIM IPUOOPOM.
Jlabopamopuusie pabomol u onvimbol.
1. Onpenenenwe [eHBI TeTEHNAS KA U3MEPUTENBHOI0 IpHOOpa.
2. V3amepeHue pacCTOSAHUM.
3. HM3mepenue 00bEMa )KUIKOCTH B TBEPIOTO TEJIA.
4. OrmpeneneHue pasMepoB MaJlbIX TelL.
5. V3Mepenwe TemrmepaTyphl IpPH IOMOIIM JXHIKOCTHOTO TepMOMETpa U
IaT4rKa TeMIIepaTyphlL.

6. IIpoBemeHue WcCleOBaHKS IO IPOBEPKE I'MIOTE3BI: AATBHOCTb IMOIETA
1IapyKa, MyIIeHHOT0 TOPU30HTANBHO, TeM OOJblle, YeM OOJblIe BBICOTA
IIyCKa.

Paszpen 2. [lepBoHayalibHble CBeJeHHs 0 CTPOCHHH BeLECTBA.

CTpoeHMe BeINEeCTBA: AarTOMBI M MOJIEKYJIBI, HX pasMepbl. OIBITHL
JOKa3bIBAIOIIHE TUCKPETHOE CTPOSHKE BELIECTBA.

JIpmxenue uactul BemectBa. CBfA3b CKOPOCTH HOBUXEHUSA YacTHL C
Temieparypoi. BpoyHoBckoe nBmxenue, nuddysus. BsavmoneicTBue HacTHIl
BEIeCTBa: IPUTSDKEHNE U OTTAIIKMBaHHE,

ArperartHbie COCTOSHHS BEIIECTBA: CTPOSHHE 'a30B, KHIKOCTCH U TBEPABIX
(kpucraudecKux) Tel. B3amMocBA3b MEXAy CBOWCTBaAMH BELIECTB B PasHBIX
arperaTHBIX COCTOSHHUSAX U MX aTOMHO-MOJIEKYIAPHBIM cTpoeHreM. OcobeHHOCTH
arperaTHbBIX COCTOSTHUM BOIBI.

HMemoncmpayuu.

1. HaGmromenme OpOyHOBCKOTO ABMKEHHS.



2. Habmopenue nuQysun.
3. HaOmomenue  sBIeHUN,  OOBACHSIOUIMXCA  TPHUTSHDKEHHEM WU
OTTAJIKMBaHUEM YaCTHI] BEILECTBA.

Jlabopamopuvie pabomol U ONbIMLL.

1. Oumenka puaMeTrpa aroMa MeTOJOM PsfoB (C  HCIOJb30BAHHEM

¢doTorpaduii).
2. OmbITHI 10 HAOIIOIEHUIO TEIIOBOTO PACIIUPEHUS Ta30B.
3. OmbITHI 0 OOHAPYKEHUIO NEHCTBUS CHII MOJIEKYJISIPHOTO TPUTSDKEHUS.
Pasznen 3. /IBu:keHne u B3auMoJeicTBHE TeJl.
Mexanudeckoe [JBW)XeHHE. PaBHOMepHOe M HepaBHOMEpPHOE IBUIKEHHE.
Cxopocte. CpenHsisi CKOPOCTh IPU HEpaBHOMEPHOM JABMXKeHUHU. Pacuér mytu u
BPEMEHU JABVKECHUS.
SIBnenue WHepnuH. 3aKOH HMHEPLMU. B3amMonelcTBHE Ten Kak NpUIuHa
U3MEHEHMS CKOpOCTH [IBH)KeHMs Tel. Macca Kak Mepa HWHEPTHOCTH Tela.
[TnotHocTh BemectBa. CBS3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJT B €IMHHMIIE
00BéMa BerecTna.
Cua xak XapakTepHCTHKa B3auMopaeicTBus Ten. Cuia ympyrocTd ¥ 3aKoH
I'yka. VI3MepeHne CWIBI ¢ TIOMOINBI0 AMHAMOMETpA. SIBIEHHE TATOTEHUS M CHIa
TskecTd. Cuiia TshKecTH Ha Apyrux miaHerax. Bec tena. Hesecomocts. Cnoxxenue
CHJI, HallpaBJIEHHbIX 1O OAHOM mpsMoil. PaBHozmelicTByromas cuin. Cuaa TpeHus.
TpeHue ckoNbXeHUs U TpeHue 1Mokos. TpeHue B IpUPOe U TEXHUKE.
Hemoncmpayuu.
1. HabmrozeHne MeXaHHMUECKOTO JBIDKEHHUS TETA.
2. M3sMepeHHue CKOPOCTH HPSIMOJIHHEHHOTIO JBHKEHUS.
3. Habmionenue siBIeHUs HHEPIUH.
4. HabmroeHne u3MeHEeHHUs CKOPOCTH IIPU B3aUMOJEUCTBUU Tell.
5. CpaBHeHHEe Macc 10 B3aUMOJIENCTBUIO Tell.
6. Crmo)xeHue CHJI, HallpaBJIEHHBIX 110 OJTHOMN IIPSMOH.
Jlabopamopusie pabomeol u onvimol.
1. Ompenenenre CKOPOCTH PABHOMEPHOTO JBIDKEHHUS (IIapuKa B JKUIKOCTH,
MOJIEIIN 3JIEKTPUIECKOT0 aBTOMOOMIISL U TaK Jaliee).

2. Ompenenenve cpelHeidl CKOPOCTH CKOJIbXeHHMs Opycka WM IDapuKa II0
HaKJIOHHOM TJIOCKOCTH.
Omnpenenenre MIOTHOCTH TBEPAOTO TeINA.

4. OmpIThI, JIEMOHCTPUPYIOIIHE 3aBUCUMOCTb pacTsKEHHS (nedopmaruu)
MIPY>XUHBI OT MPUJI0KEHHOMN CHIIBL.

5. OMBITHI, JeMOHCTPHPYIOIIHE 3aBUCUMOCTh CHJIBI TPEHHMS CKOJIBKEHHUS OT
Beca Tejla ¥ XapaKTepa COTPUKACAIOIIUXCS IOBEPXHOCTEM.

Pasnen 4. Jlasiaenue TBEPABIX TeJ, HKHAKOCTEH H Ira3oB.



Hasnenne. CriocoObl yMEHBIIEHUS U YBETMUECHHUS [1ABJIEHHUS., JlaBnenwue rasa.
3aBHCHMOCTh JaBNeHUA Taza OT 00BbEMA, TEMIepaTypHl. Ilepenava nmaBmeHMs
TBEPABIMA TEJIaMH, XUIKOCTSAMH W raszamu. 3akoH Ilackans. ITHeBmarmdeckue
MAIIMHBL. 3aBHCHUMOCTh JaBIEHUS JXHAKOCTH OT rmyOuHbl. I'Hupocratuyeckuit
napanokc. Coobmaromuecs cocyasl. [ uapaBIauecKyie MeXaHHu3MEI.

Atmocdepa 3emnu u arMochepHoe naBieHue. [IpUUUHEI CYINECTBOBAHMS
BO3IyIMHOU obomouku 3emmn. Omeit Toppudemmu. Msmepenwe aTMoc(epHOTOo
AaBNeHus. 3aBHCMMOCTE aTMOC(EPHOr0 NaBIeHHs OT BBICOTHI HaJl YPOBHEM MOPSI.
[IpuGops! 171 U3MepeHHs aTMOC()EPHOTO JaBIECHMS.

JlelicTBrYE KHUIKOCTH U ra3a Ha MOrPyKEHHOE B HUX TeN0. BrITalkusaomas
(apxumeniosa) curna. 3akon Apxumena. [Inasanue ten. Bosayxonnasanue.

Hemoncmpayuu.
3aBUCHMOCTE JJaBIICHUS Ia3a OT TEMIIEPATypHI.

[lepenaua naBiIeHUS JKUOKOCTHIO B FA30M.

Coobmaromuecs cocysl.

I'unpaBnuueckuit mpece.

ITposBneHue nefcTBrS aTMOC(EPHOTO JaBICHMUS.

3aBHCHMOCTE BBITANTKHBAIOMIEH CHIBI OT 00BEMA ITOrPYXEHHON YacTH
Tejla ¥ IUIOTHOCTH JXHUIKOCTH.

PaBeHCTBO BRITAIKUBAIOIIEH CUIIBI BECY BBITECHEHHOM )XHUJIKOCTH.
YcnoBue miaBaHus TeN: IUIABAHHE WM IOTPYXKEHHE Tel B 3aBHCHMOCTH
OT COOTHOINEHUS IINIOTHOCTEH Tela M KUIKOCTH.

Jlabopamopusie pabomot u onvimol.

1. HccnenoBanue 3aBHCHUMOCTH Beca Tejla B BOJE OT 00BbEMa [IOTPYKEHHOU B
XKUIKOCTB YacTH TeJa.

2. OnpeneneHne BBITAIKWBAKOIIEH CHIIBI, JeHCTByIOImeH Ha Tejo,
IIOrPYyKEHHOE B XKHUJKOCTE.

3. IIpoBepka He3aBHCUMOCTH BHITATKHBAIOIIEH CHIIBL, IEHCTBYIOIIEH Ha Tello
B JKUJIKOCTH, OT MacChI TeJa.

4. OmeITBI, [EMOHCTPHPYIOIIHE 3aBUCHMOCTH BBITAIKUBAIONIEH CHIIbI,
JIEUCTBYIOLIEM Ha Telo B JKHUIAKOCTH, OT 00BEMa IIOTPYKEHHOU B
)KMJIKOCTb YaCTH Tella ¥ OT INIOTHOCTH JKUIKOCTH.

5. KoHctpynpoBanue apeomeTpa WIH KOHCTPYMPOBaHHE JIOAKH W
ompeneseHne e€ rpy30noabEMHOCTH.

Pasgen 5. PaGora m MomHocTs. JHEprus.

Mexanndeckas paboTta. MoIIHOCTS.

[Tpocteie MexaHM3MBI: pbldar, 60K, HAaKJIOHHAs IUIOCKOCTh. IIpaBHIiIO

paBHOBecHs pbriara. IlpuMeHeHHe IpaBWIa paBHOBECHS pbldara K OIIOKY.
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«3omotoe mpaBuno» Mexanuku. KIIJ[ mpocteix wMexanusmoB. [Ipoctere
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanudeckass oHeprus. KuHermyeckas M NOTEHIMaNbHAs BHEPrus.
IIpeBparneHue 0AHOTO BUa MEXAHUIECKOM SHEPTUU B APYrod. 3aKOH COXpaHEeHUS
SHEepPIruy B MEXaHHKE.

Hemoncmpayuu.

1. IlpuMepsl IpOCTBIX MEXAHU3MOB.

Jlabopamopusie pabonivl u OnbLIMLL.

1. Ompenenenue paboThl CUIBI TPEHUS IPU PAaBHOMEPHOM [BMIKEHHUU Teja

10 TOPU30HTAIBHON ITOBEPXHOCTH.

2. HccrnenoBaHue yciloBUM paBHOBECHS pbluara.

3. Usmepenue KII]] HakTOHHOM MIIOCKOCTH.

4. V3yuyeHue 3aKoHa COXpaHEHHS MEXaHWIECKOH SHEPIHH.

8 KIIACC

Paznen 6. TenjioBble iBJIeHHUS.

OcHOBHBIE ITOJIOKEHHMS MOJIEKYJIIPHO--KMHETUYECKOW TEOPHUU CTPOSHUS
BellecTBa. Macca M pa3Mephl arOMOB M MoOJieKysl. OTBITEL, TOATBEPXKAAIOIIUE
OCHOBHEIE TTOJIOKEHUSI MOJICKYJISIPHO-KHHETUYECKOU TEOPUH.

Mogenu TBEPHOro, JKHUAKOTO M Ta3000pa3HOT0 COCTOSIHWMA BEIECTBA.
Kpucramnuaueckue u amopdnbeie Tena. OObsiCHEHHE CBOWCTB ra3oB, KUAKOCTEH U
TBEP/IBIX TEI Ha OCHOBE IIOJIOKEHUM MOJEKYISIPHO--KMHETUYECKOH TEOpHH.
CMmauuBaHKe U KaIMWUIIPHEIE SBICHUS. TeIuIoBoe pacliupeHne 1 CKaTHeE.

Temneparypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOIO JBMIKEHHUS
vyacTull. BHyTpeHHss osHeprus. CnocoObl H3MEHEHMs BHYTPEHHEH OHEPIUu:
TEIIoNepeaayda U COBEpIIECHUE paboTHL Bungr TeIonepe adu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3IydeHHE.

KonugecTBo TeruioTel. YienabHas TEINIOEMKOCThH BelecTBa. TermiooOMeH H
TEIIOBOE paBHOBecHe. YpaBHeHHWe TeruioBoro OanaHca. IlnaBinenme
OTBEpJEBaHUE KPUCTAIMUYECKUAX BEINECTB. YJENbHAsd TEIUIoTa ILIABJICHHUA.
[TapoobpazoBanue u koHmeHcanus. Mcmapenue. Kumenwe. YienbHas Temora
mapooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpAaTypbl KUIEHUS OT aTMOC(hepHOro
JlaBJICHHS.

BrnaxHocTh Bo3ayXa.

DHeprus TOIIUBA. Y JelIbHas TEII0Ta CTOpaHus.

[Tpunmuner pabotel TerioBbix asuratened KIIJ TeroBoro mBuraTesis.
TernnoBble ABUTATEN U 3aIIUTA OKPYKaIOIIEeH Cpeibl.

3aKOH COXpaHeHUs U IMpeBpallleHus SHEPTUH B TEILIOBBIX IIpoIeccax.

Hemoncmpayui.

1. HabGmonenune OpoyHOBCKOTO JIBUYKEHMS.
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10.
11,
12.
13.

Habmonenne nuddysum.

Habnromenne sBiieHuii cMauuBaHus 1 KaIlWUISIPHBIX SBICHUH.
Hab6iroieHue TernoBoro pacuiupesus Tel.

V3MeHeHue JaBleHus rasa IpU U3MEHEHWH 005EMa M HATPEBAHWH WIIH
OXJIAXKIEHUH.

IIpaBuia U3MepeHUs TeMIepaTypEI.

Buns! Temnonepenaun.

OxaxxaeHne Ipy COBEpPIIeHUH PabOTEL

Harpesanue nipu coBepienuu paboThl BHEIIHUMY CUTAMH.
CpaBHeHMe TermoéMKocTel pa3IU4YHBIX BEIECTB.
Ha6mroierHre KuleHus.

Ha6imroienne oCcTOsHCTBA TeMITepaTypsl IPH IIaBJIeHHH,
Moenu TETIOBEIX ABUTATEIEH.

JIabopamopusie pabomot u onvimol.

1.
2
3

10.
11.
12.
13,

OmbITEl 10 06HAPYXEHUIO IEHCTBHSI CUII MOJIEKYIISPHOTO TIPUTSKEHHMS.
OrBITHI 110 BEIPAIMBAHUIO KPUCTAILIOB IIOBAPEHHOM COJIM MM caxapa.
OnpITel 110 HAOMIOAEHUIO TEIUIOBOTO PACIIMPEHMs Ta30B, XKUAKOCTEH W
TBEPIBIX TEIL.

Omnpenenenre AaBleHHs BO3/yXa B GAUIOHE IHIIPUIIA.

OmBITEI, JEMOHCTPUpPYIOIIUE 3aBUCHMOCTH [ABIEHHsS BO3lyXa OT €ro
00bEMa U HarpeBaHuUs HIIH OXJIAXKIEHHS.

ITpoBepka rurmoTe3sl IMHEHHON 3aBUCHMOCTH JUTHHBI CTOJIOHKA XKHIKOCTH
B TEPMOMETPHHECKON TpyOKe OT TeMmepaTyphl.

Habmonenne wu3MeHeHHS BHYTpEHHEH OSHEPrUM Tela B pe3ysbTaTe
TeIUIoNnepenady U paboThl BHEIIHUX CHUIL

HccnenoBanue SBIEHHS TemIo0OMeHa TPH CMEIIMBAHWU XOJIOTHOM H
rOpsiYEd BOJIBI.

Ompenenenne  KOMUYECTBA  TEIUIOTHI, IONYYEHHOTO BOION  IpH
TEIIO0OMEHE ¢ HarpeTHIM MEeTAITHIECKUM IIHITHHIPOM.

Onpezesnenue yaenbHON TEILTOEMKOCTH BEIIECTBA.

VccnenoBanue npouecca UCHapeHus.

Ormpenenenue OTHOCHTENBHOM BIIaXKHOCTH BO3IyX4.

Omnpenenenuie ynenbHOM TEIUIOTHI TUIABIEHUS IHIA.

Pazpgen 7. JjekTpudecKkue H MArHUTHBIE SIBJICHUS.

Onextpuzauus Ten. JlBa poja dIIEKTPHYECKHX 3apsAnoB. BzaumojeicTsue
3apsDKeHHbIX  Tel. 3akoH KymoHa (3aBHCHMOCTB CHIIBI  B3aMMOJIEHCTBHS
3apSDKEHHBIX TN OT BeJIMYMHBI 3apsi/I0B U PACCTOSIHUS MEXIY TeIaMH).

Onekrpudeckoe mosie. Hanpsk€HHOCTH 3IeKTpHdeckoro mouns. IlpuHmum
CYNEPIO3HIIHH JJIEKTPHICCKIX MoJIcH (Ha KaYCCTBCHHOM YPOBHC).



Hocurenu 31eKTpUYECKUX 3aps0B. DJIEeMEHTapHBIN JJIEKTPUYECKUM 3apsl.
Crpoenne aroma. IIpOBOXHMKM U  JHUOJIEKTPUKH. 3aKOH  COXpaHEHHs
HIIEKTPUYECKOro 3aps/a.

DIeKTpUUECKAH TOK. YCJIOBHSA CYIIECTBOBAHHUS O3JIEKTPUYECKOTO TOKa.
VICTOYHUKH IIOCTOSHHOTO TOKa. JIeWCTBHS DJIEKTPUYECKOro TOKa (TerioBoe,
XUMUYECKOE, MATHUTHOE). DJIIEKTPUUECKHUI TOK B )XHJKOCTAX M rasax.

Dnextpudeckas 1enb. Cuma  Toka.  ODIEKTPUYECKOE — HATIPsHKEHHME.
ComnpoTHBJIEH)E TIPOBOJIHIKA. YIENbHOE CONPOTHBICHHE BellecTBa. 3akoH Oma
mis  ydactka uend. IlocnenoBaTenbHOe M MapajyielbHOE — COSAMHEHHE
ITPOBO/THUKOB.

PaGora ®u MOIIHOCTH 3JeKTpudeckoro Toka. 3akoH Jhxoyms—Jlenna.
DieKTpHUECKHE TIENH ¥ MOTPpeOUTeIH dIeKTpHIeckoll sHepruu B 6biTy. KopoTkoe
3aMbIKaHHUE.

ITocTossHHBIE  MArHWThl. B3auMoOOencTBUE  MOCTOAHHBIX  MarHUTOB.
MarauTHoe mose. MarauTHoe molie 3eMIIM U ero 3HadyeHue IS J)KM3HU Ha 3eMile.
OneiT  Opcrena. MarHutHoe 1oje  3iekTpudeckoro Toka. Ilpumenenwe
3IIEKTPOMATHUTOB B TeXHUKE. J[efCTBHE MArHUTHOTO ITOJIA Ha MPOBOJHUK C TOKOM.
DJIeKTpOBUraTellb IIOCTOSHHOTO TOKa. Vcmonb3oBaHue 3JIEKTpOJABHUIaTENEH B
TEXHUYECKUX YCTPONCTBAaX U Ha TPAHCIIOPTE.

Oneiter @apajies. SBnerne saeKTpoMarsuTHOM UHAYKUUY. [Ipasuio Jlerua.
DIIeKTPOTeHEePaToP. Crioco0mr TIOJTYYEHHUS 9JIEKTPUIECKOM SHEpPrumu.
DIIeKTPOCTAHIIMU Ha BO30OHOBISEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DneKTpu3alys Tell.
JlBa pojia 3JIeKTPUYECKUX 3apsAA0B U B3aUMOJEHCTBUE 3apsDKEHHBIX Tel.
YeTpoicTBO U IeCTBHE DIIEKTPOCKOIIA.
DiexTpocTaTUUecKast HHIYKIH.
3aKOH COXpaHEHHUS NEKTPUIECKUX 3apAI0B.
[IpoBOTHUKY U AUSIIEKTPUKH.
MoenupoBaHue CUIOBBIX JIMHUHI 3JIEKTPHIECKOIO MOJIS.
VICTOYHHUKH TTOCTOSHHOTO TOKA.
JlelicTBHSA BIEKTPUYECKOTO TOKA.
. DINeKTpUUeCKAN TOK B )KHIKOCTH.
. "'a30BBIH paspsn.
. I3MepeHue cuibl TOKa aMIIEpMETPOM.
. I3smMepeHue 31eKTpHUeCcKOro HalpsHKEHI BOJTBTMETPOM.
. Peoctar u MarasuH CONpPOTUBIICHUN.
. BzauMmoelicTBHE ITIOCTOSSHHLIX MarHuTOB.
. Mojie/iupoBanme HeBO3MOXKHOCTH Pa3ACICHUA TIOIFOCOB MarHyuTa.
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17
18
15
20
21
22
23
24

25

. MonenupoBanue MarHUTHBIX TIOJIEH TOCTOSHHBIX MArHUTOB.

. OmpIT Opcrea.

. MaruuTHOe 1oJie Toka. DJIeKTPOMATHHT.

. JleficTBE MarHUTHOTO TIOJIS Ha IPOBOIHKMK C TOKOM.

. DIeKTPOIBUTATEIb TIOCTOSHHOTO TOKA.

. ViccneioBanue SBIEHUS SJIEKTPOMArHUTHOM WH/TYKIHH.

. OneiTer Dapanes.

. 3aBUCHMOCTh HAINPaBNeHHs MHIYKIHOHHOTO TOKA OT YCJIOBHH ero
BO3HUKHOBEHHSL.

. DleKTporeHepaTop MOCTOSHHOI'O TOKA.

Jlabopamopuuvie pabomot u onvimol.

1.

L

10.
11.

12

13.

14,

15.

16.

OmbIThl 10 HaONIOAEHMIO OBJEKTPH3alUM TeNl WHIYKIWEW u MpH
COTIPUKOCHOBEHUH.

Hccnenopanve [OeHCTBUS DISKTPUYECKOrO IO HA IIPOBOJHUKHA U
JUDIIEKTPUKH.

C6opxka u mpoBepka paboThl 3TEKTPHYECKOMN LIENH IIOCTOSHHOIO TOKA.
MzMepeHure u perynTupoBaHie CHIIbI TOKA.

M3mepeHue u peryImpoBaHue HalpsKeHHS.

VccnenoBanye 3aBUCUMOCTH CHMIIBI TOKA, MJYILETO 4epe3 pPe3cTop, OT
COIPOTHBIIEHHS PE3UCTOPA U HAIIPSIKEHUS Ha PE3UCTOPE.

OmnbITHI, JIEMOHCTPUPYIOIIHE 3aBHUCHUMOCTH 3JIEKTPUYECKOTO
COIIPOTHBIIEHMSI IIPOBOJHHMKA OT €ro MAJIHHBI, IUIOLaId IONEPEIHOTO
CEUeHHUs U MaTepuaia.

IlpoBepka mpaBuiIa CIHOKEHWS HANPSHKEHUM MPU IIOCIEN0BATEIBHOM
COEJUHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuna Juisi CUJIBI TOKA IPU IIApAJUIETPHOM COEIWHEHHH
PE3UCTOPOB.

Ompenenenne paboTH 3JTEKTPHIECKOT0 TOKA, UAYIIETo Yepe3 Pe3ucTop.
Ompenenenrie MOIIHOCTH 3JEKTPUYECKOTO TOKa, BBIACISIEMOM Ha
pesucTope.

HccrnenoBanne 3aBUCHMOCTH CHJIBI TOKa, MIYLIEro Hepe3 JIaMIIOYKY, OT
HaIIPSKEHUS Ha Hel.

Omnpenenenne KI1J[ narpeBarens.

HccnenoBanne MarHUTHOTO B3aMMOZEHCTBHUS TIOCTOSTHHBIX MarHUTOB.
M3yyeHre MarHMTHOrO TIIOJII IIOCTOSHHBIX MAarHUTOB TIPU  HX
00beVHEHNN U pa3/IeIeHUH.

HccnenoBanue 1eHCTBUS JJIEKTPHIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITEL, I€MOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIBI  B3aMMOIEHCTBHS
KaTyIIKd C TOKOM M MarHWTa OT CHJBI TOKa W HATpaBIEHUS TOKAa B
KaTyIIKe.

18. MI3y4yeHue NefiCTBYUS MarHUTHOTO TI0JISL Ha IIPOBOJHUK C TOKOM.

19. KoncTpynpoBanue i u3ydeHue paboThl JJIEKTPOABHraTENls.

20. Msmepenne KITJI 31eKTpoaBUTraTEIbHON yCTAHOBKH.

21. ONBITBL 10 MCCHENOBAHMIO SBICHUS 3IEKTPOMATHWTHON WHIYKITHH:
UCCIIC/IOBAHNE H3MEHEHMH 3HAYCHUS M HAIPABICHUS WHAYKIIHOHHOIO

TOKa.
9 KIIACC

Paspgen 8. Mexanuveckue siBJieHusl.

Mexanuyeckoe fBmkeHHe. Matepuanbias Touka. CHcTeMa OTCUéTa.
OTHOCHTENBHOCTE MEXaHWYEeCKOTO MBIDKEHHsA. PaBHOMEepHOe INIpAMOIMHEHHOE
aswxenue. HepasHoMepHoe npsaMonuHeliHoe aBmkenue. Cpefnss 1 MTHOBEHHAS
CKOPOCTB TeJjia P HEPAaBHOMEPHOM JIBHIKEHHH.

Ycekopenne. PaBHOyckopeHHOe MpsiMOIHHENHOe aBrkeHHe. CBobojHOe
nagenue, OneITe [ anmumes.

PaBHOMepHOE ABWKEHHE 110 OKpY)KHOCTH. [lepuon u yactora oGpamieHus.
Jlunelnas u yriosas ckopocTi. LleHTpocTpeMuTensHOe yeKopeHue.

ITepseiit 3akon HeroTona. Bropoit 3akon Hetotona. Tpetuit 3akon HeroToHa.
[TpyHIUI CyTIepIIO3UIIMK CHIL

Cwuima ynpyroctu. 3axkoH I'yka. Cuiia TpeHHS: CHJIa TPEHHS CKOIbKEHUS, CHla
TPEHH I10KO0s, APyTHe BUABI TPEHHUS.

Cuna TsOKeCTH M 3aKOH BCEMHPHOTO TATOTEHHS. YCKOpEHHe CBOOOMHOTO
najnenus. [pwxenue maaHer Bokpyr Comnia. IlepBas KocMHYECKas CKOPOCTS.
HeBecomocTs 1 neperpysku.

PaBHOBecHe MaTepHanbHON TOUKH. AGCOMOTHO TBEPHOE Temo. PaBHoBecue
TBEPMIOTO TeJIa C 3aKPEIIEHHOM 0ChIO BparmeHus. MoMeHT cuibl. LleHTp TshkecTH.

Wmmynbe Tena. Msmenenue ummynsca. VIMITyabe Cuilbl. 3aKOH COXpaHEHHs
uMITyabca. PeakTuBHOE [BUIKEHHE.

Mexanudeckas pabora u MomHOCTE. PaboTa CHIl TSXKECTH, YIPYroCTH,
tpenusi. CBs3p 5Hepruu U padboThl. [loTeHnuansHas SHeprus Teja, MOAHATOrO Haj
NIOBEPXHOCTHIO 3eMiTH. IloTeHIanbHas SHeprus cxaToi npyxuHel. Kunetnyeckas
sHeprus. TeopeMa 0 KMHETHYECKOW 3HEPTHH. 3aKOH COXpaHEHMsS MeXaHHYeCKOi
SHEPIUH.

Hemoncmpayuu.

1. Habnronenne MexaHHIECKOro IBHKEHHUS T€Jla OTHOCUTENBHO PAa3HBIX Tel

oTcYéra.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHue myTedl W TpaeKTOpUIl JBMKEHHS OJHOIO M TOIO K& Teja
OTHOCHUTEIIBHO Pa3HBIX Tell OTCUETA.

Wsmepenne CKOPOCTH U YCKOPEHH s IIPIMOIHHENHOTO IBIKEHHM.
Hccnenosanue npu3HakoB paBHOYCKOPEHHOTO TBUKEHHS.

Habmronenre ABMXeHHUS TeJIa [0 OKPY>KHOCTH.

Habmronenne MexaHnuecKux SBJICHHUH, IIPOUCXOISIIMX B CUCTEME OTCUETA
«Temexka» 1pu e€ paBHOMEPHOM M  YCKOPDEHHOM  IBWKCHHH
OTHOCHTENBHO KaOuHeTa (PU3HKH.

3aBUCHMOCTb YCKOPEHHS Tela OT MAacChl Tella M JeWCTBYIONeH Ha Hero
CHUJIBI.

HabiromeHue paBeHCTBa CHII IPY B3aMMOJIEHCTBUY TelL.

M3MmeHeHue Beca Tea pH YCKOPEHHOM IBUYKEHHH.

Ilepenaya umIrynnbca mpu B3aUMOIEHCTBUAHN TEIL.

IIpeobpa3oBanus dHEPTUH MPU B3aUMOIEHCTBUH TEIL.

CoxpaHeHre UMITyJIbCa IPU HEYIIPYIOM B3aUMOEHCTBIH.

Coxpanenre UMILyIbca IPU aOCOIIOTHO YIIPYrOM B3aUMO/IEHCTBHH.
Habnronenue peakTHBHOTO ABMKEHUS.

CoxpaHeHne MeXaHUUEeCKOH SHEPTUH TIPH CBOOOIHOM NaJeHUH.
CoxpaHeHue MeXaHUUECKOW SHEPIUH IPH JABKKEHUHM Tella MO/ AeHCTBUEM
IIPYKUHBL.

Jlabopamopnuvie pabomol u onvimol.

1.

KoncrpynpoBanue TpakTa JUisi pasroHa W JajibHEHINEro paBHOMEPHOIO
IBWKEHUS IapUKa WK TENEKKH,

Onpenenenue cpefHell CKOPOCTH CKONBXKEHHsS OpycKa HIIM IBHKCHUS
LIapHKa I10 HAKJIOHHOM MIO0CKOCTH.

OmpesienneHne ycKOpeHHsi Tella MPU PaBHOYCKOPEHHOM [BMOKGHHH IIO
HAKJIOHHOM IIJIOCKOCTH.

HccrnenoBanue 3aBUCUMOCTH ITYyTH OT BPEMEHU IIPH PaBHOYCKOPEHHOM
IBYOKEHUN 0e3 HadaTbHON CKOPOCTH.

IIpoBepka ruIoTe3pl: €clAM IIpH PABHOYCKOPEHHOM JBIKEHHU 0e3
HAYaabHOH CKOPOCTH ITyTH OTHOCSTCS Kak DSl HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIKE IPOMEKYTKH BPEMEHH OTHHAKOBBIL.

HccnenoBanye 3aBUCHMOCTH CHJIBI TPEHHS CKONBXKEHHS OT  CHIIEI
HOPMAaJIbHOTO JTaBIICHUS.

Onpenenenne Ko3QGHUIMEHTA TPEHUS CKOIbKEHUS.

Omnpenenenne XECTKOCTH IIPYKHUHBI.

Omnpenenenue paboTeI CHIBI TPEHUS MPU PABHOMEPHOM IBIDKEHUHU Tela
T10 TOPU3OHTAIEHON ITOBEPXHOCTH.



10. Onpenenenne paboTBI CHIBL YIPYrOCTH IPH MOABEME IpPy3a C
UCIIOJIB30BaHUEM HETIOABM)KHOTO M MOABM)XHOTO OJIOKOB.

11. M3y4yeHue 3aK0HA COXpaHEHWS JHEPTHH.

Pasgen 9. Mexannyeckue KoJie0aHus H BOJTHEI.

Kone6arensHoe nemxenne. OCHOBHbIE XapaKTEPUCTUKK KOJIeGaHUA: EPHO,
4acToTa, aMIUIUTy1a. MaremMaTidecKuit ¥ TIpyXKUHHBIA MasTHHKK. [IpeBpaienue
SHEPTUH IIPU KOJIeOaTeIbHOM IBHKEHUH.

3atyxaromue — KonebaHusA.  BeiHyxaeHHsle — Kosnebanusa.  Pesonamc.
Mexannyeckre BonHbl. CBoHCTBa MeXaHHYECKHX BOJH. IIpofojibHBIE H
MOTIepeYHbIe BOJHBEL. JlIMHA BONHBEI M CKOPOCTH €€ pPaclpOCTPaHEHHS.
Mexanu4ecKkue BOIHbI B TBEPIOM TeJje, CEHCMHUYECKHE BOJIHEI.

3Byk. I'poMKOCTE 3ByKka M BbIcOTa ToHA. OTpakenue 3Byka. VH(pasByk u
yJIBTpa3BYK.

Hemoncmpayuu.

1. HabGmronenue koyiebaHuil Ten IOJ AEHCTBHEM CHJIBI TSDKECTH M CHIIBI
YIPYTOCTH.

Ha6mionenne xonebanuii rpys3a Ha HUTH U Ha IIPYKUHE.
Habmronenne BEIHYKIEHHBIX KOTeOaHUH U pe30HaHca.
PacnpocTpaneHue pogoIbHEIX U ITOTIEPEYHBIX BOTH (Ha MOJEIH ).
Hab6mrojeHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTEL
AKycTUYeCKUid pe3oHaHC.
Jlabopamopnuie pabomot u onvinbl.
1. OmpeneneHnre 4YacTOTBl ¥ TepHoga KoleOaHHM MaTeMaTHYecKoro
MasiTHUKA.
2. Ompenenenvie 4acTOTHI U epro/ia KoeOaHwii IpyKUHHOTO MasAsTHHKA.
3. HccnenoBanue 3aBUCUMOCTH Iepuojia KoyieOaHui MOABEIIEHHOI0 K HUTH
Ipy3a OT AJHUHBEI HUTH.
4. Hccrnenoranue 3aBUCUMOCTH ITeproia KoneOaHuil MPYKUHHOTO MasiTHHKA
OT Macchl Ipy3a.
5. IlpoBepka HesaBUCHMMOCTH mepHofa KoyeOaHWN Ipy3a, MOABEIIEHHOIO K
HUTH, OT MacChl rpy3a.
6. OmbeITBI, [OEMOHCTPUPYIOIIME 3aBUCHUMOCTh Iepuojia  KoJieOaHuid
IIPYKMUHHOTO MasiTHUKA OT MACCHI Ipy3a U KECTKOCTHU IPYKUHEI.

7. MaMepenue YCKOPEHHs CBOGOIHOTO TaIeHus.

Paszzgen 10. DexTpoMarHuTHOE 1MOJI€ M 3JI€KTPOMATHUTHBIE BOJIHBI.

ONEeKTpOMarHUTHOE  IoJe.  OIeKTpOMarHuTHble  BojHbL.  CBoiicTBa
aneKTpoMarHuTHeIX BosH. Illkana snextpomarsuTHBIX BONH. Vcmonb3oBanue
3JIEKTPOMAarHUTHBIX BOJIH JJII COTOBOM CBSI3H.
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OneKkTpoMarHuTHas mnpupoja cBeta. CkopocTh cBera. BoiiHOBBIE CBOMCTBa
CBeTa.

Jemoncmpayuu.

1. CBOMCTBa 3J1€KTPOMArHUTHBIX BOJIH.

2. BousHoBBIE CBOMCTBaA CBETA.

JlabopamopHuvie pabomol U ONLINLI,

1. W3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C IOMOIIBIO MOOHIIEHOTO

tenedoHa.
Paznen 11. CBeToBEBIC ABJIEHHS.
JlygaeBas MOJIEJIb cBeTa. Hcrouynuku cBera. [Ipsimonuneiinoe

pacnpoctpanenue csera. 3atMeHus Connua u Jlynel. Otpaxenue cera. [lnockoe
3epKajio. 3aKOH OTPaKeHHs CBETA.

IIpenomnenne cBera. 3akoH TpernomiieHHs cBeTa. IlonHoe BHyTpeHHee
OoTpa)keHHe cBeTa. lcmonp3oBaHWE IIOJHONO BHYTPEHHETO OTPAXKEHUSI B
ONTUYECKUX CBETOBOJAX.

JIunza. Xox myweir B sumH3e. OnTHueckas cucrema (oToamnmapara,
MHUKpPOCKOIIa M Teineckoma. [1a3 kxak omrudeckas cucreMa. BiM3opykocTs H
NAIBHO30PKOCTb.

Pasnoxenue Oenoro cBera B crektp. Ombitel Herorona. Croxxenue
CIeKTpaJIbHBIX I1BETOB. [lucnepcus caeTa.

Hemoncmpayuu.

[TpsimonuHeitHOE pacipocTpaHeHNe CBETa.

OtpaxeHnue cBeTa.

[Tomy4yenue n3o0paxeHu# B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.

[IpenomneHue ceerta.

OnTruyecKuii CBETOBO/I.

Xox ydedt B coOuparoiei JuH3e.

Xox nydeil B pacceuBaroeil JIMH3e.

[Tonydenue u300paXkeHUN ¢ TTOMOIIBIO JTUH3.

[Tpuniun neitctBus doToanmnapara, MUKPOCKOIA M TEIECKOIIA.

10. Mopenb riasa.

11. Pa3noxenue 6em1oro cBeTa B CIEKTP.

12. ITomy4yenue 6eoro cera Mpy CII0XKEHUH CBETa Pa3HbIX LIBETOB.

JlabopamopHsie pabomol u onvinbl.

1. HccnemoBanue 3aBUCUMOCTH yIJla OTPa)KEHHWsSI CBETOBOIO Jy4a OT yria
TaeHuUs.

2. H3yueHue xapakTepUCTUK U300paXkeHHs IIPEIMETA B IIJIOCKOM 3epKaJe.
WccnenoBaHue 3aBUCUMOCTHU yIUIa MPENOMIICHHS CBETOBOTO JIy4a OT yria
MaZCHUA Ha TPAHULIC «BO3LYX—CTEKIION.
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4. llomydenue uzo0pakeHUH ¢ IOMOIIBIO cOOUparOIeH JTHH3HI,
Omnpenenenne (HOKYCHOTO PacCTOSIHUS U ONTHYECKOM CUJIBI COOMparomIe
JIMH3HL.

6. OMBITHI 10 Pa3IOKEHUIO OENIOT0 CBETA B CIIEKTP.

7. OnbITEI 110 BOCHPHUATHIO LBETA IIPEIMETOB IIPH HX HaOMIOJIEHHH Yepes
I[IBETOBBIE (DUIIBTPBEI.

Pazpnen 12. KBanToBule siBJIeHHS.

Omsitel Pezepdopma u mmanerapuas mozens aroma. Mogens aroma bopa.
Hcmyckanue u nornoieHue ceera aromoM. KBaHTel. JInHe9aThie ClIEKTPEL.

PapgnoaktuBHOCTE. Anb(a-, Oera- u ramma-uzinyderus. CTpoeHue aTOMHOTO
aapa. Hykinonnas Mopens aromHoro szapa. M3zoronsl. PanuoakTwBHBIE
npeBpatienus. [lepron noxypacmnana aTOMHBIX S7AEp.

AnepHele peakiyy. 3aKOHBI COXPaHEHWs 3apsAO0BOI0 U MacCOBOTO YHCE.
OHeprusi cBs3W aTOMHBIX sgep. CsaA3b Macchl U sHepruu. Peakuuu cuHTe3a U
nenenus spep. crounuku sneprun ComnHIa U 3BE3I.

SlnepHas sHepreTuka. JledcTBUS paguMOAKTUBHBIX H3JIy4YEHUM Ha JKUBbIE
OpPTaHU3MBI.

Hemoncmpayuu.

CrieKTpsl U3ITy4YeHHUs U IOTTIOIIEeHHUS.

CrexTpsl pa3nu4HbIX ra30B.

Crektp Bopopoza.

Habmronenue TpekoB B kamepe BuibcoHa.

PaboTa cuéTunka HOHU3UPYIOIUX U3ITyUCHHUH.

Perucrparius uzny4deHus: IpUpOIHBIX MUHEPAJIOB U IPOLYKTOB.

Jlabopamopnosie pabomest u onsimol.

1. HaGumioneHue CIUIOIIHBIX U JIMHEHYAThIX CIIEKTPOB U3JLy4EHHUS.

2. HccnemoBanue TpeKOB: W3MEPEHHWE JHEPIrUM YacTHIBI II0 TOPMO3HOMY

myTH (110 doTorpadusm).

3. V3mepeHue pagroaKkTHBHOTO (oHA.

IToBTOpPHTEILHO-00001AOIHIA MOAYJIb.

[ToBTOpHUTENBHO--00001IIAI0IMHA MOAYIIb [IPpEeAHA3HAYEH ISl CUCTEMAaTU3alluK
U o0oOIIeHusT NPeAMETHOr0  COJAEpKaHUsA U OIbITa  JIeATEIbHOCTH,
IprOOPETEHHOTO TPU U3YYEHUHU BCETO Kypca (M3WKH, a TaKXKe I ITOATOTOBKU K
OCHOBHOMY TOCYZapCTBEHHOMY OJK3aMeHy 110 (u3uKe MiId oO0ydarolmuxcs,
BBIOpABIIMX 3TOT Y4eOHBIN IpEaMET.

[Tpu u3ydeHUH HaHHOTO MOJIYJIS Peanu3yloTCs U CUCTEMATU3UPYIOTCS BHUIIbI
JIesATEIbHOCTH, Ha OCHOBE KOTOPHIX oOecrmeunBaeTcs JOCTHKEHHE IIPEIMETHBIX U
MEeTalpeIMeTHbIX IUIAHUPYeMBIX  pe3yibTaToB  00ydeHHWs, (opMHpyercs
©CTECTBEHHOHAYYHas I'PaMOTHOCTB: OCBOCHHE HAyYHBIX METOJI0OB HCCIISIOBaHHs
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SABJIEHMH IPUPOJBI ¥ TEXHHWKH, OBIAJeHHE YMEHUSIMH OOBACHATH (HU3UUECKUE
ABJICHMS, TIPUMEHAA IIOJlydeHHbIE 3HAHWS, peIlaTh 3aJaqd, B TOM YHCIE
Ka4YECTBEHHBIE U 3KCIIEPUMEHTAIbHEIE.

[IpyHIUNUATIEHO JIeSITeNbHOCTHRIN XapakTep JaHHOTO pasfieNa peanu3yercs
3a CuYé€T TOro, 4ro oOydYaroIiuecs BBIONHSIOT 3a/laHusl, B KOTOPBIX WM
TpeJiaraeTes:

Ha OCHOBE IIOJYYEHHBIX 3HaHWM pACIO3HABaTh M HAYYHO OOBACHATH
(usHIeckue SBICHUS B OKPYIKAIOIIEH IIPUPOJIE U TIOBCENHEBHOM XU3HU;

UCIIONIB30BATh HAayYyHble METOBI HCCIeI0BaHUs (GHU3UIECKHX SBICHUN, B TOM
YHCIIe Ul IPOBEPKH FUIIOTE3 U MIOJNyYeHHS TEOPETHYECKHX BBIBOJIOB;

OOBSACHATH Hay4HblE OCHOBBI Hambolee BaXHBIX JIOCTH)KEHHH COBPEMEHHBIX
TEXHOJIOTHH, HallpUMep, NPaKTHYECKOTO MCII0JIBb30BAHMS PA3IMYHBIX HCTOYHHKOB
SHEpPrvy Ha OCHOBE 3aKOHA IIPEBpAIlEHUS U COXPAaHEHHS BCEX M3BECTHHIX BHIOB
SHEPIHH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSI NPOIPAMMBI ITO
PU3BUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OFPA3OBAHUS

Msyuenne Qu3MKu Ha ypOBHE OCHOBHOIO 00MIEro 06pa3oBaHys HANPABIEHO

Ha JIOCTIDKEHHE JIMYHOCTHBIX, METAIPEIMETHEIX U IPeIMETHBIX 00pa30BaTeIbHbIX

pe3yIbTaToB.

B pesyinbrare usydenus QU3NKH Ha ypOBHE OCHOBHOTO OOIIEro 06pa3oBaHMs

y ofyqarornerocs 6yayT chopMUPOBAHEL CIEAYIOLME JIUIHOCTHEIE Pe3yIiitihl B

YaCTH:

o 1) maTpHOTHYeCKOro BOCIIHTAHHS:

* — NPOSBICHUE UHTEpECa K HCTOPHU M COBPEMEHHOMY COCTOSHHUIO POCCHICKOM
(usmaeckoit Hayky;

* — IE€HHOCTHOE OTHOLICHHUE K JOCTHIKEHUAM POCCUICKUX YIEHBIX--(DU3HKOB;

o 2) rpaIaHCKOro H JyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHHSA:

e — IOTOBHOCTh K aKTHBHOMY YYacCTUIO B 00CY)XIEHUHU OOINECTBEHHO 3HAYMMEBIX
M OTHYECKUX Mpo6ieM, CBA3AHHBIX C IPAKTHYECKUM MPHMEHEHHEM
TNOCTUKEHUN (DU3UKH;

* — OCO3HAaHHWE BAKHOCTU MOPAIbHO--3TUUECKHX IIPHHIIMIIOB B IEATEILHOCTH
Y4€HOTr0;

» 3)3cTeTH4ecKOro BOCIIHTAHMS:

* — BOCIPHAITHE 3CTETHYECKHX Ka4yeCTB (H3MYECKON HAayKH: €€ TapMOHHYHOIO
IIOCTPOEHMS, CTPOTOCTH, TOYHOCTH, TAKOHWIHOCTH;

* 4) eHHOCTH HAYYHOTO MO3HAHHUS:

* — OCO3HaHME MEHHOCTH (U3MYECKOH HAyKM KaK MOIOHOTO HHCTPYMEHTA
[I03HAHKMS MWp4a, OCHOBBEI Pa3BUTUS TEXHOJOTHM, BAXHEHINEH COCTABISIONIEN
KYJIBTYPHI;

* — pasBHTHE Hay4YHOW IFO0O3HATENILHOCTH, MHTEpeca K MCCIIEN0BaTENbCKOM
IesTeIbHOCTH;

e 5) <¢opMupoBaHMS  KyJBTYpbl 300pPOBbSi H  3MOUHMOHAJIBHOIO
OJ1aronmosyqus:

* — OCO3HaHue IeHHOCTH O6e3omacHoro obpasa JKH3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHMpE, BaXXHOCTH NpaBuUi 0€30IacHOr0 IIOBEJEHHI Ha
TPaHCIIOPTE, Ha 0porax, ¢ JNEKTPUYECKHUM K TEIUIOBEIM 00O0pYIOBaHHEM B
JNOMAIIIHUX YCIIOBHSX;

¢ — c(OpMHPOBAHHOCTh HaBBIKAa peQIIEeKCHH, NpPHU3HAHHE CBOEr0 IpaBa Ha
OIMOKY M TAKOTO JKe IpPaBa y APYroro YeI0BeKa;

¢ 6) TPya0BOro BOCIIHTAHHSA:

* — AKTHBHOE y4YaCTHE B pEIIEHUH NPAKTUYEeCKHX 3amad (B paMKax CEeMbH,
00pa3oBaTeNbHON  OpraHW3alli{, TOpOAa, Kpasd) TEXHOJOTHYECKOH |



COIMANBHON HAIpaBlIeHHOCTH, TPEOYIOIMMX B TOM dYHCIe W (PHU3NIECKUX
3HaHMH;

e — MHTEpec K MPaKTHUIECKOMY U3yUeHHIO IIpodeccuii, CBI3aHHBIX ¢ GU3MUKOH;

e 7) 3K0JI0THYECKOT0 BOCIIUTAHUS:

e — OpHEHTAIMs Ha NpUMeHeHue (U3MYEeCKMX 3HAHWM s pelIeHus 3anad B
o0nacTy OKpy’Karollledl cpenbl, IJIAHUPOBAHWS IIOCTYIIKOB M OLEHKU UX
BO3MOXKHBIX ITOCITIECTBUM IS OKPYXKAKOILEH Cpeibl,

e — OCO3HaHHWE MIOOAIBLHOrO XapaKTepa SKOJIOTHYECKHX IpobiaeM U myTed ux
peLIeHHUS;

e 8) aganTanuuM K H3MEHSIOIHMCH YCIOBHAM CONHAJILHOH H NMPHPOIHOM
cpeabl:

e — TOTPeOHOCTh BO B3aMMOJEWCTBUM IIPU BBINIOJIHEHHH HCCIENOBaHUM U
MIPOEKTOB (hU3MYECKOM HAMPaBIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHHUAM
APYrux;

e — TIIOBBIIIEHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 IPaKTHYECKYIO
NesATeNbHOCTD;

e — MOTPeGHOCTH B ()OPMHUPOBAHUY HOBBIX 3HAHHH, B TOM 4HCIlie (HOPMYITHPOBATH
UJIEH, TOHSITHSI, TUTIOTE3bI O (PU3HUECKUX 00bEeKTaX U SBJICHUIX;

o — Ooco3HaHWe Je(GUITOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 001aCTH
(pu3uKy;

e — IIJAHUPOBAaHWE CBOET0 PA3BUTHUSA B NPHOOPETEHHU HOBBIX (H3MYECKUX
3HAHUMH;

e — CTpeMIIEHHUE aHATU3HPOBATH M BEISIBISATH B3aUMOCBSA3H IIPUPOJIBI, 001IecTBa U
SKOHOMHKH, B TOM YHCJIE C UCIIOIb30BaHNUEM (PU3HMUECKUX 3HAHUM;

e — OIIEHKa CBOMX JE€UCTBUM C YYETOM BIMAHUA Ha OKpPYXKaIOIlylO cCpeny,
BO3MOYKHBIX I100aNIbHBIX ITOCIIE/ICTBUN.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesyibTare OCBOEHHS MPOTrpaMMmbl 1O (U3MKe Ha YpOBHE OCHOBHOI'O
ob61ero obpasopanus y obyuarorierocs OynyT copMUpOBaHEl MeTanpeIMeTHbIe
pe3y/bTAThI, BKIFOYAFOIIHE T03HaBATe/IbHbIE YHUBEPCalbHbIe yueOHbIe IeHCTBH,
KOMMYHUKATHBHbIE  yHUBepcaibHble ydeOHble  IeWCTBUS,  peryisTUBHBIE
YHHUBEpCaJIbHbIEe YueOHbIEe NeHCTBHUS.

ITosHaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE IeHCTBHS

ba3oBbie JJoruyeckue JeiHCTBHA:



e BBRIABJSATH ¥ XApaKTepu3oBaTh CyLIECTBEHHBIE NPU3HAKA OOBEKTOB
(stBNIEHUI);

e YCTAaHABJIMBATH CYL[ECTBEHHBI! NIPU3HAK KIACCU(DUKALMY, OCHOBAHNA JUTA
00001IIeHN s ¥ CPABHEHUS;

o BBIBISITH 3aKOHOMEPHOCTH M IIPOTHBOPEYMs B PaccMaTpUBaCMBIX
haKTax, JaHHBIX ¥ HAGIFOICHHMAX, OTHOCAIIMXCS K PU3UUCCKUM ABICHUIM;

e BBIABIATH [PHIUHHO--CIECTBEHHBIE CBS3M TPU M3yYeHHH (HU3HISCKUX
SBICHWH M TPOLECCOB, JeNaTh BBIBOAbI C HCIONB30BAHHEM ICIyKTHBHBIX U
MHIYKTHBHBIX ~ yMO3aKIIOYEHMH, BBIIBMrarh THIOTE3bI O  B3aHMOCBA3AX
(hU3UIECKUX BEJINYHMH,;

e CAMOCTOSITENBHO BHIOMpaTh CI0cO6 pernenus y4deOHOH (usnIecKoi
3ajaud  (CpaBHEHHE HECKOJbKHMX BApPUAHTOB PEIICHU, BeIOOp Hambonee
TOJIXOIAIIETO C YIETOM CaMOCTOSITENBHO BBIIENEHHBIX KPHTEPUEB).

BasoBble Hecie0BaTeIbCKHE eHCTBHIL

e WCIIONB30BAaTh BOIPOCH KaK  MCCIEOBATENbCKAM  HHCTPYMEHT
IIO3HaHNUS;

e TIPOBOIUTH [0 CAMOCTOSTENHHO —COCTABJICHHOMY IUIaHy OIBIT,
HeCITOXKHbIH (DU3MIECKHUil SKCTIEPAMEHT, HeGOIBITOe ACCIe0BaHIe PHU3MIECKOro
SIBIICHNUS;

o OLEHMBATH HA NPUMEHMMOCTh K IOCTOBEPHOCTh HH(OpPMALHIO,
TIOJTYUIEHHYIO B XOJIe UCCIIEIOBAHMS WA IKCIIEPHMEHTE;

¢ CAMOCTOSITEJEHO  (opMynupoBaTh 0000IIEHHS U BBIBOJABI IO
pe3yIbTaTaM IIPOBEIEHHOr0 HaOMIOACHN), OTIBITa, HCCIICA0BAHNA;

e IIPOTHO3MPOBATH BO3MOXKHOE [albHEUINEe PasBUTHC bu3UeCcKUX
MpOLIECCOB, @ TAKKE BBLIBHIaTh IPEATONOXKEHMS 00 MX PasBUTHU B HOBBIX
YCJIOBUAX U KOHTEKCTAaX.

Pa6ora ¢ uHdopManHeii:

e TPUMEHATH PasiHYHbIe METObI, HECTPYMEHTBI U 3aPOCHI TPH TIOUCKE U
0T60pe MH(MOPMAIIMH WK JAHHBIX C yIETOM IPE/UIOKEHHOH yueOHOM (pU3NIECKON
3a/1a4H;

o AHAIM3UPOBATH, CHCTEMATU3UPOBATh U WHTEPIPETHPOBATE uHbOpMaIHIO
PAa3NMYHBIX BHIOB U (POPM NPECTABICHHS;

e CAMOCTOSTEJLHO BLIOMpATh ONTHMAIbHYIO (OpMY MPEACTaBICHHS
pH(GOPMAIMM W WITIOCTPEPOBATh pellaeMble 3aadv HECIOKHBIMHU CXEMaMH,
IHarpaMMaMH, HHOM rpauKol U HX KOMOMHAIIAMHE.

KoMMyHHKATHBHbIE YHHBEpCaIbHbIe y4eOHbIe JeHCTBHI:

e B XOzie 0OCyXjeHus ydeOHOro marepuaia, pesyibTaToB 1ab0paTOPHBIX

paboT W TPOEKTOB 3aaBaTh BOIPOCHI IIO CYIIECTBY obCcyxnaeMoil TeMbl H



BBICKa3bIBaTh HJCH, HAlEJICHHbIE HA pElIeHHe 33Ja4d W TOJJep)KaHue
OraroxxenaTeTbHOCTH OOIIEHHMS;

e COIOCTABJITH CBOU CYXJIEHHS C CYXKICHUSIMU JIPYTHX YYAaCTHHKOB
Juajora, 00HApYKUBATH Pa3IMUKE U CXOJCTBO MO3ULIHIA;

e BBIPAXATh CBOIO TOYKY 3PEHUS B YCTHEIX U MIMCHMEHHBIX TEKCTAX;

o IyOJIMYHO TIPEJCTABIATH PE3YNbTATHl BBINOJHEHHOIO (DU3MIECKOr0
OIIBITA (9KCIIEPHMEHTA, UCCIIETOBAHMS, TPOEKTA);

e IIOHAMAaThb ¥  HCIOJb30BaTh  IIPEHMYINECTBA  KOMAaHIHOW U
MHIIUBUNTYalIbHON pabOTHI IPU PEIIeHHN KOHKPETHON QH3UIECKOM TpOoBIeMBI;

o INIPUHHUMATH LEIU COBMECTHOM NEATeNbHOCTH, OPraHU30BIBATH JEHCTBUS
o e€ JMOCTHKEHMIO: pacIpeleNaTb Posid, 00CYXIaTh MPOIECCHl W PE3yIbTATHI
COBMECTHOM paboThl, 0000IIaTh MHECHHS HECKOILKUX JFOIEH;

* BBIMOJIHATH CBOIO YaCTh paboTHI, JOCTUrast KAYEeCTBEHHOTO Pe3yJIbTaTa II0
CBOEMY HANpaBJIIEHUI0 M KOOPAMHUPYS CBOU [EHCTBHS C JPYTHMH YJI€HAMHU
KOMaH/IbI;

e OIIEHMBATH Ka4YE€CTBO CBOEr0 BKJIafa B OOMIMI MPOLYKT IO KPHUTEPHSIM,
CaMOCTOATENBEHO CHOPMYINPOBAHHBIM YIACTHUKAME B3aHMO/IEHCTBHSL.

PerynsiTHBHbIe yHHBepcalbHbIe yueOHbIE 1eHCTBHSA

Camoopranusanus:

* BBIABIIATH IPOOJIEMBI B KU3HEHHBIX M y4eOHBIX CHTYalUsX, TPEOYIONHX
IS perieHnst QU3NYECKUX 3HAHWH;

e OPHEHTHPOBATHCA B paA3IMYHBIX T[OAXOAAX IPHHATUS pEIIeHUM
(MHIMBHIyaNbHOE, IPUHATHE PEIICHHUS B IPYIIIe, IPHHATHE PELISHHH TPyIINoi);

° CaMOCTOSITENIbHO COCTaBJIATh AITOPUTM peIlleHuss (U3UYECKOH 3a7adu
WM IUIaHa HCCIENOBAaHUA C YYETOM HMEIOUIUXCS PEeCypcoB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh MpeliaraeMble BAPHAHTHI PEIEeHIUA;

e JenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb, SMOIHOHANbHBIH HHTE/LJIEKT:

e /1aBaTh aJIeKBATHYIO OLEHKY CUTYyallu} U MpeAiarath IiaH e€ H3MEeHEeHNs,

o OOBACHATH IPUYMHBI JOCTH)KEHUS (HENOCTHXKEHHsS) pe3YibTaToB
JIeATEeIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

e BHOCHUTH KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHUCIIE€ B XOJ BHITIOJTHEHUS
(pM3HYEeCKOro HMCCIeOBaHUS MIIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENLCTB,
H3MEHMBILINXCSA CUTYalUH, yCTAaHOBICHHBIX OIIMOOK, BOSHUKIIUX TPYAHOCTEIH;

e OIIEHMBATh COOTBETCTBUE Pe3yJIbTaTa LEIH U YCIOBUAM;

e CTaBHUTh cebs Ha MECTO [Pyroro 4eioBeKa B XOJle CIOpa MM JIHUCKYCCHU
Ha HAYYHYIO TEMY, IOHUMaTh MOTHBEI, HAMEPEHUS U JIOTHKY IPYTOro;



o IPU3HABATH CBOE IPABO HA OMIHMOKY MPHU pelIeHAN PH3MYECKHX 3a/1ad UITH
B YTBEPKIEHUSIX Ha HAydHbIE TEMBI ¥ TAKOE e MPaBo APyToro.

MPEAMETHBIE PE3YJIbTATBI

K KoHITy oOydeHrs B 7 Kjacce IpeIMETHBIE Pe3yIbTaThl Ha 6a30BOM YPOBHE
JIOJIKHBI OTPaXaTh COPMUPOBAHHOCTD y 00yHalOIMXCsl yMEHHIA:

o JCIIONB30BATh IOHATHS: (U3UYECKHEe W XHMHYECKHe SIBJICHNS,
HaOIIOCHNE, YKCIePHMEHT, MOJENb, THIIOTe3d, SAMHUIB (QU3NISCKUX BEIHYHH,
aToM, MOJeEKylla, arperarHble COCTOfHMS BemecTBa (TBEPHOE, IKHUIKOE,
razoo0pasHoe), MeXaHH4ecKoe JBMWXKEHHE (paBHOMEpPHOE, HEpPaBHOMEDHOE,
NPSIMONIMHEITHOE ), TPAeKTOPHsI, paBHOZIEHCTBYOMas cuila, Aepopmarus (yupyras,
UIacTUYeCKas ), HEBECOMOCTb, COOOIIAOIIUECS COCY JIb;

o pasnuyath sBIEHUS (IUPQy3usd, TEIUIOBOE IBIKCHHE YACTHIl BCIICCTBA,
paBHOMEPHOE JIBH)KEHHE, HEPaBHOMEPHOE JBH)KEHUE, UHePLHS, B3aUMO/ICHCTBHE
Tel, pAaBHOBECHE TBEPABIX TeNl C 3aKPEIIEHHOM OCBIO BpallleHWs, Mepesata
JaBIeHns TBEPIBIMU TENaMHM, XKHIKOCTSAMH M Ta3aMy, arMOc(epHoe JaBleHHe,
[aBAHHE TeN, IIPEBPAIEHMs MEXaHMYeCKOH OHEpruy) IO OIMCAHMIO HX
XapaKTepHBIX CBOMCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOIIMX [aHHOC
busnaeckoe ABICHHE;

e DPACIIO3HABATH MpOSBJCHUE U3YUECHHBIX (QUSMYECKUX SBICHUH B
OKpYXKaIOIlleM MHUpe, B TOM uHcle (U3M9ecKue sBICHHA B NPUPOAE: NPUMEPBI
JBWKCHHS C PA3IMUHBIMA CKOPOCTSIMHU B XKHMBOU ¥ HEXUBOM MPUPOJE, NEHCTBHE
CHJIBI TPEHHS B TIPUPOZIE ¥ TeXHHKE, BIUIHME aTMOCHEPHOTO JIaBIeHHUs Ha YKUBOH
OpraHM3M, IUIABaHHE PbHIO, pHIYard B Tejie UeNoBeKa, IPH 3TOM INCpeBOAUTH
MPAKTHYeCKyl0 3ajady B y4eOHyio, BBIIENATh CYLIECTBEHHBIE CBOHCTBA
(npusHaKy) QU3UIECKUX ABIEHUH;

e OIMCHIBATH M3yYEHHBIE CBOWCTBA TeJ M (PU3HYECKUE SBICHHUS, UCIIOIB3YA
dusudeckue BeMMUMHB (Macca, 00BEM, INIOTHOCTh BEIIECTBA, BPEMd, IyTb,
CKOPOCTh, CPENHSsSI CKOPOCTh, CHIIa yNPYTOCTH, CHMIIa TSKECTH, BEC Tela, CHIa
TpeHusi, JapieHue (TBEPIOTO Tela, KMAKOCTH, Trasa), BBITAIKHBAIOLIAs CHIA,
MexaHudeckas paboTa, MOIIHOCTH, IUIEYO CHJIBI, MOMEHT CHIIBL, K03 HULIEHT
[TOJIE3HOTO JIEHCTBHS MEXAHM3MOB, KHHETUIECKAS ¥ IOTEHIMAIbHAsA SHEPIH), IPH
OIMCAHUYU TPABUIIBHO TPAKTOBAaTh (DM3UYECKUH CMBICI HMCIIOJIL3yEMBIX BEIIMIHH,
X O0GO3HAYEHMS W eNVHUIEI (GU3MYECKHX BENHYMH, HAXOIUTh (OPMYIBL
CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEIMUYMHY C APYTHMMH BEIMYHHAMHU, CTPOUTH
rpadUKy U3yYEHHBIX 3aBUCUMOCTEH QU3NYECKUX BETUIMH,

e XapaKTepW30BaTh CBOMCTBA TeJ, (M3MYCCKUE SABJICHUS M IPOLECCHI,
HCIIONB3YS TIPABWIIA CIIOKEHUs CUIl (BIOJIb OIIHOU upsMoii), 3akoH I'yka, 3aKOH
ITackans, 3aKOH ApxuMeZa, TpaBHio paBHOBecHs phrdara (Gnmoka), «3010TOC



IPaBUII0» MEXaHWKH, 33KOH COXPaHCHHUS MEXaHWYECKOH BHEPruH, IIPH 3TOM
JlaBaTh CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alUCHIBATE €r0 MaTeMaTHUecKoe
BBIPAKEHHE,

o OOBACHATH (pU3MYECKHE SBIEHUS, IPOLECCH ¥ CBOMCTBA TEMT, B TOM UHCIIE
M B KOHTEKCTE CHTyallMid IIPAaKTUKO-OPUEHTMPOBAHHOIO XapaKTepa: BBISBISATH
[IPUYHHHO--CJIC/ICTBEHHBIE CBA3H, CTPOUTH O0BSCHEHHE U3 1—2 JIOTHYECKUX I1AaroB
C OIopoi Ha 1-2 M3y4YeHHBIX CBOMCTBA (HU3UUECKUX SBICHHUH, GU3HIECKIX 3aK0HA
WA 3aKOHOMEPHOCTH;

° pemark pacyCTHBlC 3a4a4d B 12 NeHCTBUS, HCIONB3YsS 3aKOHBI |
(opMyJIBl, CBA3BIBAIOIIME (DM3MUECKHe BEIHUIHHBI HA OCHOBE AHAIM3A YCIIOBUS
3ajaqu 3allMCBIBATh KPATKOe YCIOBHE, IOACTABIATH (DU3UYECKME BEIHYMHbLI B
GOPMYITEI M IIPOBOAUTE PAacU&ThI, HAXOMUTH CIIPABOYHBIE HAHHBIC, HEOOXOIMMELE
AN PEHICHWs 3a1ad, OLCHHBATh pPEAIMCTHIHOCT IOMYYSHHOW (DH3MUECKOi
BEJIUYMHBI,

* pacros3HaBaTh MpOONEMBbI, KOTOPhIE MOXKHO pEIIMTh IIPU IIOMOIIHM
(QU3MUIECKMX METONOB, B OINMCAHHM HCCIENOBAHUS BBIIENATH IpoBepseMoe
NPEMONIOKeHHe (TUIOTE3y), pasiuyaTh M HHTEPHPETHPOBATH IIOTYYEHHBIH
PE3YINIbTAT, HAXOAUTD OIIMOKY B XOJIE OIIBITA, ENaTh BEIBOJBL 110 €TO PE3yIbTATAM;

e IIPOBOJWUTEH OIBITHl 10 HaOMIONEHHIO (U3HYECKUX SBISHHNA WIH
dusuyeckux CBOHCTB Ten: (OPMyIUPOBAaTh IIPOBEPAEMEIE IPEIIONOKEHHS,
COOHMpaTh yCTaHOBKY U3 IIPEIOKEHHOT0 060y 10BAHMS, 3AITHCHIBATE X0/ OIbITA U
(GopMyTHpPOBATE BEIBOJIBL;

* BBHINOJHATH TIPSMBIC H3MEPEHMs DPAacCTOSHUS, BPEMEHH, MacChl Teja,
00bEMa, CHIBI M TeMIIepaTyphl C HCIIONB30BAHHEM AHAJOTOBBIX W (G POBEIX
nprOOpPOB, 3aIKUCHIBATH IIOKA3aHWs NPUOOPOB ¢ YYETOM 3aIaHHOM abCONFOTHON
IIOTPEIIHOCTHA U3MEPESHHH;

e TIPOBOAUTE MCCIIENI0BAHKE 3aBUCUMOCTH OJ{HOM (hU3MIECKON BETMUUHEI OT
APYTO# C UCIOIB30BAHUEM TNPSAMBIX H3MEPEHHH (3aBHCHMOCTH MYTH PABHOMEPHO
ABMIKYINETOCS Tela OT BPEMEHH IBMXKCHHS Tella, CHJIBI TPEHUS CKOJBKEHHS OT
Beca TeJla, KauecTBa 00paboTKy TOBEPXHOCTEH Tell ¥ He3aBUCHMOCTH CHIIBI TPEHHUSI
OT IUIOLIAJ{ COIPUKOCHOBEHHMS TEll, CHJBI YIPYTOCTH OT YAJHHEHWsS IPYXKUHBI,
BBITAJIKMBAIOIIEN CHIJIBI OT 00BEMA MOTPYXKEHHOH YAcTH Tejld M OT IIOTHOCTH
KUIKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTH TeNa, OT TIIyOWHBI, Ha KOTOPYIO
MOTPYKEHO TEJIO, YCIIOBUH ILTaBaHHs TEN, yCIIOBUM paBHOBECHS phldara 1 GJI0KOB),
y4acTBOBaTh B IUTAHMPOBAHUM Y4eOHOro HcClefOBaHMS, COOUPATh YCTAHOBKY M
BBIIONHATD ~ M3MEPEHHs, ClIedys IPeAJoKeHHOMY IUIaHy, (GHKCHPOBATh
pesyibTarsl  ITOJYYEHHOW 3aBHCHUMOCTH (U3MYECKHX BEIMYUH B  BHJE
NPeUIOKEHHBIX TabiuIl M rpaduKoB, [AeiaTh BHIBOABI 110  pe3yIbTaTaM
HCCIIeI0BaHHA;



o IPOBOJIUTH KOCBEHHBbIE H3MEPEeHUS (U3UYECKUX BEIHYUH (IIOTHOCTH
BeIlecTBa JKUAKOCTH M TBEPAOTO Tejla, CUila TPEHUsS CKOJNBXKEHUsS, TaBJICHHE
BO3/yXa, BBITAIKUBAIOLIAS CWUJIA, JEUCTBYIOLIAs HA IOTPYKEHHOE B JXXKUAKOCTH
T€N0, KOOX(QP(OUUUEHT IONE3HOr0 MAEUCTBUS TMPOCTHIX MEXaHW3MOB), CIEAyS
IPEJIOKEHHOW  MHCTPYKLMHU: IPH  BBINOJHEHHM  U3MEPEHUN  coOHMpaTh
3KCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCIIATh 3HAYEHHUE HCKOMOMW BEJIMYUHBI,

e coOmomaTh TpaBuUia TEXHUKH Oe30macHOCTH Ipu  pabore ¢
1abopaTOpHEIM 000PyIOBAaHUEM;

e YKa3plBaTh MPUHLMUIMBl AESUCTBUS MPUOOPOB U TEXHUYECKUX YCTPOHCTB:
BEChbl, TEPMOMETp, IMHAMOMETpP, COOOIIAoLIUecss COCyJbl, OapomeTp, phIyar,
NOJBUKHBINA U HETIOABUKHBIN OJIOK, HAKJIOHHAS IJIOCKOCTB;

e XapaKTepu30BaTh NPHUHIWIEI JEHCTBHA U3YHYEHHBIX IPUOOPOB U
TEXHUYECKUX YCTPOMNCTB C OMOPOM HAa WX ONHUCAHHA (B TOM YHCIE: NOAINITHUKY,
YCTPOMCTBO BOJIOIIPOBOMA, T'HIPAaBIUYECKUN Ipecc, MaHOMETpP, BBICOTOMEP,
TIOPIIHEBOM HACOC, apeoMeTp), UCIOIb3ys 3HAHUA O CBOMCTBaX (QHU3MYECKUX
SIBJICHUN ¥ He0OXOoMMble (pU3NIeCKue 3aKOHb! ¥ 3aKOHOMEPHOCTH;

o TIPUBOAUTH TpUMepbl  (HAXOAWTH WHG(OPMAIUIO O  IpHUMepax)
MPaKTUYECKOTO MCIIONIb30BaHUs (DU3MYECKUX 3HAHWN B TIOBCEAHEBHOMN JKU3HU IS
obecrevenuss 0e30MaCHOCTH INpH OOpamleHuHd C MpUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMH, COXPAaHEHHs 3IO0POBbS M COONONEHHWS HOPM 3KOJIOTHYECKOIO
TIOBEJICHHS B OKPYIKarolei cpene;

e OCYIIECTBIATH OTOOpP WCTOYHUKOB wuH(popMaiuu B VHTepHeTE B
COOTBETCTBUH C 3aJaHHBIM IMOMCKOBBIM 3aIIpOCOM, Ha OCHOBE UMEIOIIUXCS 3HAaHUH
U IyTEM CpaBHEHHUS PAa3UYHBIX HMCTOYHUKOB BBINEISATH MH()OPMALUIO, KOTOpas
SIBIIIETCS IPOTHBOPEUUBOM MITM MOXKET OBITh HEJOCTOBEPHOM;

e HCIIOJIb30BATH IIPU BBIITOJIHEHHH y4eOHbIX 3aJaHUi HayqHO--TIOIYJIAPHYHO
nuTeparypy (hU3MUecKoro colep)kaHus, CIPaBOYHBIE MaTEPUAllbl, PECYPCHI CETH
Wureprer, BIageTh NPUEMAMH KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHMs
HH(OPMALIUK U3 OIHON 3HAKOBON CHCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE KpaTKWe ITMChMEHHBIE U YCTHBIE COOOLIEHUS Ha
OCHOBe 2-3 KMCTOYHHKOB MHGpOpMaImu (hU3MYECKOro COJAEpKaHWA, B TOM YHCIE
NyGIMYHO JeNaTh KpaTKhe COOOINEHHS O pe3yibTaTax IPOEKTOB MM y4eOHBIX
UCCIENOBAHMMA, TPH 3TOM T'PaMOTHO HKCIIONB30BaTh H3YyYEHHBIA ITOHATHHHBIM
ammapart Kypca GU3UKH, CONPOBOXKAATEH BEICTYIUICHHE TIPE3eHTaIeH;

o IIPU BBHINOJHEHUH y4eOHBIX MPOEKTOB M HCCIENOBAaHHM pacIpeleNiTh
00sI3aHHOCTH B TPYIIIIE B COOTBETCTBUM C ITIOCTABJICHHBIMH 3a/la4aMu, CIEIHUTh 3a
BBIIIOJTHEHUEM IIIaHA JIEHCTBHM, AIEeKBATHO OLIEHWBATH COOCTBEHHBIM BKIaj B
NeSTeIbHOCTE  TPYIIBI, BBICTPAaWBaTh KOMMYHHKAaTHBHOE B3aMMOJCHCTBHE,
YHMUTBIBAs MHCHHE OKPYI/KafOIIHX.



K xoHIy o6ydeHus B 8 Kiacce IpeJMETHBIE Pe3y/IbTaThl Ha 6a30BOM ypOBHE
JOIDKHBI 0TPaXkaTh chOPMUPOBAHHOCTE Y 00yJarOIIMXCs yMCHHUI:

e WCIIONB30BATh MOHATHSI: Macca ¥ pasMephl MOJIEKYJI, TEIZIOBOE [IBUKEHUE
aTOMOB ¥ MOJIEKYJ], arperaTHble COCTOSHHs BEIECTBA, KPUCTAIHYECKHE WU
amopHBIe Tena, HACHIIIEHHBIH M HEHACHIEHHBIA Iap, BIAKHOCTH BO3MyXa,
TEMIepaTypa, BHYTPEHHsS OHEPIHsA, TEIUIOBOM JBHrareib, SJIEMEHTapHbIH
DIIEKTPHUECKUN 3apsifi, ODJIEKTPHYECKOe II0Jie, NPOBOJHUKHM M IUJIEKTPHUKH,
TIOCTOSTHHBIM 3JIEKTPUUECKUH TOK, MArHUTHOE TI0JIE;

e pa3nMuaTh sBIEHMS (TEIUIOBOE pacIlMpeHwe U CXKaThe, TeIlonepernaya,
TEIIOBOE paBHOBECHe, CMayMBaHWE, KaMUUIIPHBIE ABJIEHHUS, WCIIAPCHHE,
KOHJEHCAIAS, I[UIABeHMe, KpHcTaum3amus  (OTBEepAeBaHUE),  KHIICHHE,
Teruionepeaada (TeIIONpPOBOJHOCTS, KOHBEKIMS, H3IyIeHHE), SIEKTPU3alus Tel,
B3aUMOIeHCTBHE 3apAI0B, JEUCTBUS HIEKTPHIECKOTO TOKA, KOPOTKOE 3aMbIKaHHC,
B3aMMOJIEHCTBHE MAarHUTOB, JEWCTBAE MAarHUTHOIO IIOJI Ha IIPOBOJHHUK C TOKOM,
5IEKTPOMATHUTHAS MHAYKIWS) [0 ONMCAHMIO MX XapakTepPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE QU3UIECKOE SBICHUE;

e pACcro3HaBaTh TPOSBICHHE H3YYCHHBIX (QU3HYECKHX SBICHUH B
OKpYXaloleM Mupe, B TOM 4HCIe (HU3MUCCKHe ABJICHUS B TIPUPOAC:
MOBEPXHOCTHOE HATSDKEHWE M KalMIUIApHbIE SBICHWSA B IIPUPOIE, KPUCTAIUIBI B
npuposie, usnydenue ConHIA, 3aMep3aHHe BOJOEMOB, MOPCKHE Opussl,
06paszoBaHue pOCHl, TyMaHa, HHesl, CHEera, SJIEeKTPHISCKUe ABJEHHUS B aTMocdepe,
5IEKTPUYECTBO JKMBBIX OPraHW3MOB, MArHUTHOE Tojie 3eMIH, JAPeH( IMOIOCoB,
pONIb MAarHMUTHOTO IO IS JKH3HM Ha 3eMiie, IMOJAPHOe CHAHWE, NPU STOM
NepeBOfUTh MPAKTHYECKYI0 3ajlady B y4eOHyIO, BBIIEATh CYIIECTBCHHBIC
cBolicTBa (Mpu3HAKK) HU3UUECKUX ABICHUM,

e OIMCHIBATH M3YyUEHHBIE CBONCTBA Tel U (DM3UYECKHUE SBJICHUS, UCIIOIb3Ys
dusMdIecKkue BENMYMHBL (TeMIlepaTypa, BHYTPEHHAS SHEPrHsd, KOIUIECTBO
TEIUIOTHI, yAENbHAs TEIUIOEMKOCTh BEIIeCTBa, yHAeNbHas TEIJIOTa IUIABICHUS,
yoenpHas TeuiotTa MapooOpa3oBaHMs, yIenbHas TEIJIOTa CropaHus TOIUTHEA,
KO(Q(UIUEHT TMOJE3HOT0 JeHCTBUS TEIIOBOM MAUIMHBI, OTHOCHTEIbHAS
BJIAXHOCTH BO3yXa, OIEKTPUYECKUd 3apsj, cuiia TOKa, DJIEKTpHIecKoe
HaNpsOKEHUe, CONPOTHBIIEHHE IPOBOJIHMKA, Y/EIIBHOE CONPOTUBICHNE BEIECTBA,
paboTra M MOIMHOCTb OJEKTPUUYECKOTO TOKA), TPH OMNWCAHWH TMPABUIBHO
TPaKTOBaTh (U3MUIECKHH CMBICI HCIIONB3YEMBIX BEINIHH, o0o3HaueHus: M
eIUHUIB] (PU3MUECKMX BENMYUH, HAXONUTh (DOPMYJIBI, CBA3BIBAIOIIME INAHHYIO
(U3MUECKYIO0 BEIMYUHY C APYTHMU BeIUYMHAMH, CTPOUTH rpaduKy U3ydeHHBIX
3aBUCUMOCTEN (PU3NIECKUX BETUIHH;

e XapaKTepU30BaTh CBOUCTBA Tel, (U3MUECKHE SBICHHA W MPOLECCH,
HUCMOJIb3YA OCHOBHBIC TI0JIOKSHHA MOJ’IGKYHHPHO--KHHCTH‘IGCKOI.:I TEOPHH CTPOCHHA



BEIECTBA, NPUHIMIT CYNEPHO3UIUK I10Jel (Ha KadeCTBEHHOM YpPOBHE), 3aKOH
CoxpaHeHus 3apsna, 3akoH Oma 11 ydacTka 1end, 3akoH Jxoyns—JIeHra, 3akon
COXpaHEHMs DHEpruM, NPU STOM [aBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA U
3aIlMCBIBATh €70 MaTEMaTUYeCKOe BEIPAKEHHE,

e 00BACHATh (DU3UUIECKHE IPOIECCHl W CBOMCTBA TN, B TOM YHCIE W B
KOHTEKCTe CHUTyallud IPaKTHKO-OPHEHTHPOBAHHOIO XapaKTepa:  BbISBIATDH
NPUIUHHO-CIICICTBEHHEIE CBA3H, CTPOUTH 00BACHEHHE U3 1—2 JIOTMYECKUX MIAroB
C omopod Ha 1-2 W3y4eHHBIX CBOMCTBA (U3WUECKUX SBIECHHUMN, (QUINUECKUX
3aKOHOB HJIA 3aKOHOMEPHOCTEHH;

e pemaTh pacuéTHEIE 3ajauM B 2-3 jeilcTBHS, HCIIONB3YsI 3aKOHBI H
(opMyJIBI, CBASBIBAIOINME (U3MYECKHE BEJHYUHBL HA OCHOBE aHAIM32 YCIOBHS
3aJla4M 3alMChIBATH KpaTKO€ YCIOBHE, BBLIABIATH HEOOCTATOK MAHHBIX UL
perenus 3a/1a4u, BEIOMPATh 3aKOHBI ¥ GOPMYyIIBI, HEOOXOIUMBIE I €€ pelIeHus,
IPOBOIMTE Pacy€Thl ¥ CPaBHUBATH MONyY€HHOE 3HAYCHHE (DU3UIECKOM BEIUYUHBI
C U3BECTHBIMU JaHHBIMU;

e pacrosHaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO PENINTh IPH IIOMOIIH
Qu3nyecKMX  METONOB, HCIOJB3ysS ONKCAHHE WCCIENOBAHUS, BBIICISTH
NIpOBEpsIEMOEe TIPEATIONOKEHNE, OICHUBATh IIPABAIBHOCTH MOPSAIKA MPOBEAECHHS
UCCIIEZIOBAHUS, AeNaTh BBIBOIBI;

e IIPOBOJMTL OIBITHl 10 HAOMIONEHHIO (HU3MYECKWX SBICHHN WM
(usugecknx CcBOHCTB Ten (KamWUIpHBIE SBJIEHUs, 3aBHCHMOCTh JaBJICHHUS
BO3[lyXa OT ero o0b&Mma, TeMIepaTyphl, CKOPOCTH IIpOLIeCCa OCTHIBAHMS M
HarpeBaHWs TIPH HM3JIY4YeHHH OT I[BeTa U3Iydalomed  (IorioinaroIiei)
IIOBEPXHOCTH, CKOPOCTEL MCIIAPEHMsI BOJBI OT TEMIIEPATYPhl KUAKOCTH U ILIOMIAIN
€€ MOBEPXHOCTH, IEKTPU3ALUA TENl U B3aUMOAEUCTBUE DIIEKTPUYECKUX 3aps/IOB,
B3aMMOJIEHCTBHE IIOCTOSIHHBIX MArHUTOB, BHU3yallU3allis MACHUTHBIX IoJei
IIOCTOSHHBIX MArHWTOB, NEWCTBHS MATHUTHOIO IIONS HA TIPOBOJHHK C TOKOM,
CBOMCTBAa SJIEKTPOMAarHuTa, CBOMCTBA SIEKTPOABUTATENS ITOCTOSHHOTO TOKA):
dopmynupoBaTh TIpoBepsieMble IMPEANONOXKEHHS, COOMpaTh YCTAHOBKY W3
IPEIJIOKEHHOT0 000pYyIOBaHUA, ONMCEIBATE XOJ OIBITA U (DOPMYJIHPOBATH
BBIBOJIBI;

e BBHIIOJHATH IpsIMble U3MEpPEHHS  TeMIIepaTypbl, OTHOCHTEILHON
BJIQXXHOCTH BO3[yXa, CHJIBI TOKA, HAIPSDKEHUS C KCIOJG30BaHMEM aHAJIOIOBEIX
IpHOOPOB M JATUHKOB (GU3HIECKUX BEIWYNH, CPABHUBATE PE3yJIBTATEH U3MEPEHUM
¢ yuéToM 3a7jaHHOM aOCOTIOTHOM MOIPEeIIHOCTH;

e IIPOBOIUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHON GU3NIECKON BETHIHHEL OT
APYrou C WCIIOIb30BAHUEM IPSAMBIX HU3MEpPEHHUH (3aBUCUMOCTb COIPOTHBIICHHS
IPOBOAHMKA OT €ro JJIMHBI, IIIOMAny IONEePEeYHOT0 CEYCHHWS U YIENIBHOTO
COTIPOTHBIICHHA BEIIECTBA MpOBOAHHKA, CHIIBI TOKa, HAYHNICT0 9epe3 IIPpOBOOHHK,



OT HalpsSKEHUS Ha IIPOBOJHHKE, MCCIENOBAHWE II0CIEN0BATEIBHOIO W
MapajyIeIbHOT0  COSAMHEHWH MPOBOIHMKOB):  IUIAHHPOBATH  MCCIIEOBAHHE,
coOUpaTh YCTAHOBKY M BBINOJHATH H3MEPEHHS, CIENys NPEeNI0KEHHOMY IUIaHy,
(DMKCHPOBATh Pe3yJIbTATHI MOMYyYEHHON 3aBHCUMOCTH B BHIE TAGNHI U rpauKoB,
JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM HCCIIeNOBaHMS;

¢ IPOBOAUTE KOCBEHHbIE H3MepeHHs (HU3WYECKUX BeNWYUH (yAenbHas
TEIUIOEMKOCTh BEINECTBA, CONPOTHUBIEHHE IPOBOAHMKA, paboTa W MOITHOCTE
BNEKTPUIECKOr0 TOKa): INIAHMPOBATh M3MEPEHMs, COOUPATh SKCIEPHMEHTATBHYIO
YCTaHOBKY, cClenys MPeNIOKEHHOHM HHCTPYKIIMH, M BBIYMCIATH 3HAYCHHE
BEJTMYUHBI;

o coOmO/aTh TpaBMIA TEXHHKH O€30MacHoCTH mHpu  pabore ¢
1abopaTOpHEIM 000PYIOBAHUEM;

* XapaKTepU30BaTh MPHUHIMIBI JEWCTBHI M3YyYeHHBIX MPHOOPOB W
TEeXHUYECKUX YCTPOMCTB C OMOPOM Ha MX oOmUcaHus (B TOM 4YHCIe: CUCTeMa
OTOILICHUA JIOMOB, TUIPOMETp, Iaposasg TypOHHA, aMIepMeTp, BOJLTMETD,
CYCTYMK  DJIGKTPUYECKOW  OHEPrWH,  BJIEKTPOOCBETHTENbHBIE  IPUOOPEI,
HarpeBaTelIbHbIC HIEKTPOIPUOOPEI (IPEMEpHI), JIIEKTPUUECKUE MPEIOXPaHUTEH,
SJICKTPOMArHUT, JJIEKTPOJABHUrATENlb IOCTOSHHOIO TOKa), HCIIONB3YS 3HAHUS O
CBOMCTBAX (M3MYECKMX ABNEHUH U He0OX0UMbIe (DU3UUECKUE 3aKOHOMEPHOCTH;

° pacllO3HaBaTh IIPOCThIE TEXHUYECKHE YCTPOHCTBA M H3MEpHUTENIbHEIE
NpHOOPbl [0 CXeMaM M CXEMATHYHBIM DPHCYHKaM (KUIKOCTHBIA TepMOMETP,
TEPMOC,  NCUXPOMETP, TUTPOMETp, JBUraTelb BHYTPEHHETO  CrOpaHws,
BIIEKTPOCKOII, PEOCTaT), COCTABIAThH CXeMBl JJIEeKTPHYECKHX Ilerned ¢
IIOCNIeIOBATeNIbHBIM M  IIapajllellbHbIM COEJUHEHHEM JJIEeMEHTOB, pas3inyasd
yCIIOBHBIE 0003HAYEHHUS DJIEMEHTOB JJIEKTPHUECKUX IIEIei;

e NPUBOAUTL IpUMephl (HaxomuTh HHbOpPMAIMIO O  HpuMepax)
MPAaKTUYECKOIO MCIIOIb30BaHUs (QU3NIECKUX 3HAHWN B TIOBCEIHEBHON XU3HU IS
obecrieueHus OE30IIaCHOCTH TIpH OOpAIleHHH C MPUOOpPaMH W TEXHHYECKUMH
YCTPOMCTBAMM, COXPAaHEHMs 3I0pOBbS M COOJNIOJICHHWS HOPM SKOJIOTHYECKOTO
IIOBEJIEHUS B OKpPY KaOIel cpee;

* OCYWIECTBJIATh IIOMCK HHpOpMArUu (GU3MYECKOr0 COJIEpIKaHHs B
WuTepHeTe, Ha OCHOBE MMEIOINUXCS 3HAHUI U IYTEM CPaBHEHHUS IOIOIHUTEIBHBIX
HCTOYHHUKOB BBIJEIATh MH(QOPMALUIO, KOTOpas SBISETCS MPOTHBOPEYMBON HIIH
MOXeT OBITh HEIOCTOBEPHOMH;

° HCIIOJB30BATh IIPH BEIIIOJIHEHUH Y4e€OHbIX 3aJaHUI HAyYHO--TIOTYJIIPHYIO
JUTEpaTypy (U3UYECKOr0 COJEpIKaHHs, CIPAaBOYHbIE MATEPUANbl, PECYPCHl CETH
Unrepuer, BnaneTh npuéMaMu KOHCIIEKTHPOBAHHs TEKCTa, NPeobpa3oBaHus
MHOOpPMALIMK U3 OJHOU 3HAKOBOW CHCTEMBI B APYIYIO;



¢ C03/aBaTh COOCTBEHHBIE ITMCHMEHHBIE W KPATKHE YCTHBIE COOOIIEHHS,
06061112 HHPOPMAIHIO U3 HECKOTBKUX HCTOYHUKOB (DM3UUECKOT0 CONEpIKAHHs, B
TOM  4Ydciae  MyOmMYHO  IPEACTaBAsATh  Pe3yNbTaThl  IPOEKTHOM WM
HCCIIEJOBATENLCKOU IEATENBHOCTH, IPU 3TOM IPaMOTHO MCIIOJIB30BATH H3YUEeHHEIH
NOHATHHHBIA  ammapar  Kypca  (H3WKH,  CONPOBOXKAATh  BEICTYILIEHHE
[Ipe3eHTaluel;

o NP BBEINOJHEHMM Y4YeOHBIX IIPOEKTOB M HCCIENOBaHUN (U3MUECKUX
IPOIIECCOB  paclpenenaTs O0A3aHHOCTM B TpyIIe B COOTBETCTBHH C
IIOCTaBJICHHBIMM 3a/la4aMH, CJIEAWTh 32 BBHIIONHEHWEM IIaHa MJeWCTBHHA U
KOPPEKTUPOBATh €r0, aJleKBaTHO OIEHMBATh COOCTBEHHBIN BKIIAJ B JESITEIBHOCTh
rPyIIIbI, BEICTPaUBaTh KOMMYHUKATUBHOE B3aUMOJEHCTBUE, IPOSIBIISS FTOTOBHOCTh
pa3permaTs KOH(IUKTEL.

K xonIy oby4yenus B 9 kiaacce npeIMeTHbIe pe3yIbTaThl Ha 6a30BOM ypOBHE
IIOJDKHBI 0Tpa)kaTb chOPMUPOBAHHOCTD Y 00YUAIOMIUXCS YMEHUIL:

e HCIIOJIL30BATH IIOHATHA: CHCTeMa OTCYETa, MaTepHanbHas TodYKa,
TPaeKTOpHsl, OTHOCUTEIBHOCTh MEXaHUIECKOTO [IBIDKEHHUS, Jedopmanus (yrnpyras,
IUIacTAYecKasi), TpEeHHe, LEeHTPOCTPEMHUTENIFHOE YCKOpPEHHE, HEBEeCOMOCTh U
TIeperpy3KH, LEHTP TSHKECTH, aDCOMOTHO TBEPAOE TENO, LIEHTP TSKECTH TBEPAOTO
Tela, paBHOBECHE, MeXaHU4YecKkue KojebOaHWs U BOJHBI, 3BYK, MH(pa3ByK H
YIABTPasBYK, 3JIEKTPOMArHUTHbIE BOJIHBI, LIKajla 3JeKTPOMAarHUTHBIX BOJH, CBET,
OJIM30PYKOCTh U JaIbHO30PKOCTh, CIIEKTPhl MCITyCKAaHMs M IOTJIONIEHHs, albda-,
OeTa- ¥ raMMa-MU3ITy4eHUs!, U30TOIIEI, SIepPHAs SHEePreTHKa,;

e pasnuyarh SABJIEHUS (PaBHOMEPHOE W HEPaBHOMEPHOE IpPSIMOJIMHEHHOEe
IBIKGHUE, PaBHOYCKOpDEHHOE IpsMOJIMHE}HHoe [BU)KeHHe, cBOOOJHOe MajeHue
TeJl, PABHOMEPHOE IBIKEHHE IO OKPYXKHOCTH, B3aMMOJEHCTBUE TEJ, PEaKTUBHOE
NBYWKeHMeE, KojebaTenbHoe ABIKeHUe (3aTyXalolye U BEIHYK/IeHHbIe KorebaHus),
pPE30HAaHC, BOJHOBOE  [BM)KEHHE, OTpaXeHHe 3ByKa, MpPIMOJMHEHHOe
pacmpocTpaHeHHe, OTpaKeHWe U IIPEIOMJIEHHE CBETa, IIOJHOE BHYTPEHHEE
OTpakeHUe CBEeTa, pa3jioKeHue OeJIoro CBeTa B CIIEKTp U CI0XKEHHE CIIEKTpalbHBIX
I[BETOB, [AMUCIEpPCHs CBETa, eCTECTBEHHAs paJMO0aKTUBHOCTh, BO3HHKHOBEHHE
JIUHEeHYaToro CIeKTpa M3JIydeHMs) 110 ONMCAHMIO UX XapaKTepHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUECKOe SBIECHHUE,;

e pacro3HaBaTh IPOSIBICHHE W3YYEHHBIX (U3WYECKUX SBICHHU B
OKpyXarolieM Mupe (B TOM 4ucie (u3ndecKue SBICHUSA B IIPUPOAE: NPHUIUBEI U
OTJIUBBI, ABWKeHHE TuaHeT CONHEYHOU CUCTEMBI, PEaKTUBHOE JBIIKEHHE JKUBBIX
OpPraHW3MOB, BOCHPHATHE 3BYKOB JXMBOTHBIMH, 3E€MIIETPACEHHE, CEHCMUYECKUE
BOJIHBI, I[yHaMH, X0, [IBeTa TeJ, OIITUIECKUE SBIEHHS B IIPUPOJIE, OMOJIOrHYecKoe
NeWCTBHE BHAVMOIO, YIBTPa(HUONETOBOTO W PEHTTCHOBCKOIO HU3IyYEHHH,
€CTeCTBEHHBIN paﬂlfloaKTHBHBIﬁ qJOH, KOCMHYECKHUE JIy4dH, PpaauOaKTHUBHOC



M3JIyYeHWEe IPUPOAHBIX MUHEPAJOB, JEUCTBUE PaMOAKTUBHBIX M3IyYEHUH Ha
OpraHu3M YeJoBeKa), IPH 3TOM IEPEBOAUTH MPAKTUUECKYIO 3aJadyy B y4eOHYIO,
BBIIETIATH CyI[eCTBEHHbIE CBOUCTBA (MIpU3HAKH) PU3NIECKUX SIBIICHUMN;

o ONWCHIBATh M3y4YEHHbIE CBOWCTBA Tel U (U3UUYECKUE SBICHUS,
UCTIONB3Ysl (hU3UYecKre BeTUYUHBI (Cpe/lHsss U MTHOBEHHAs CKOPOCTh Tejla IIPH
HEpaBHOMEPHOM /IBWXKEHUH, YCKOpEHHe, IIepeMellleHne, IIyTh, YII0Bas CKOPOCTh,
CHJIa TPEHHUs, CHJIa YTIPYTOCTH, CHJIa TSDKECTH, YCKOpeHHe CBOOOJHOTO TaJeHus,
BeC Tejla, UMITYJIbC Teja, UMITYJIbC CHIIBI, MeXaHWdeckas paboTa W MOIIHOCTE,
NOTEHIMaabHasl SHEeprus Tela, I[OAHATOrO HajJ IOBEPXHOCTBIO  3€MIIH,
[IOTEHIWAIbHAs SHEpPrus CHKAaTOM IPYKHUHBI, KUHETHYECKAas OHEPrusd, II0JHas
MeXaHW9ecKas dHeprHsd, IepHo/l U 9acToTa KoyueOaHui, [IMHa BOJIHBI, TPOMKOCTh
3ByKa W BBICOTa TOHA, CKOPOCTH CBETa, [OKa3aTelb NPEeIOMIIECHHUS CpPeHbl), IpU
OTMCAHWM TIPABWIBHO TPAKTOBATh (DU3UUYECKUMA CMBICI HCIIOJIB3YEMBIX BEIHYUH,
obo3HaveHHss ¥ eAMHMIBI (DUIUYECKUX BEIMYMH, HAXOAUTh (HOPMYIIEL
CBSI3BIBAIOIIME JAHHYIO (DU3UUECKYIO BEMUMHY C APYTMMHU BEIMYUHAMU, CTPOUTH
rpaduKy H3ydeHHBIX 3aBUCUMOCTeH QU3MIECKUAX BEIUYNH;

o XapaKTepU30BaTh CBOWCTBA Tell, (PU3MUECKHE SBJIECHHWA M IIPOLECCHI,
UCTIOJIB3Ys 3aKOH COXPAaHEHWS SHEPruH, 3aKOH BCEMHPHOTO TATOTEHHS, PHHIIHII
CYTIEPIIO3ULIAK CHJI, TPUHIMUI OTHOcUTenbHOCTH ['ammnes, 3axonsl HeroToHa,
32KOH COXPaHEHUsI UMILYJIbCa, 3aKOHBI OTPaKEHUS M IIPEIIOMIIEHUS CBETA, 3aKOHEI
COXpaHeHHUsl 3ap4I0BOI0 ¥ MAaCCOBOTO YHUCEI IPH SAEPHBIX PEaKIMAX, IIPU STOM
JaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA U 3allMChIBaTh €r0 MaTeMaTH4ecKoe
BBIPKCHUE;

o OOBSCHATH (hU3HYECKHE MPOLECCHl U CBOWCTBA TeJ, B TOM YHUCIE U B
KOHTEKCTEe CHUTyallud IpaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BbIABIATDH
PUYUHHO--CIIE[ICTBEHHBIE CBSA3H, CTPOUTH O0BsCHEHHE U3 2—3 JIOTUYECKHX I11aroB
¢ omopoi Ha 2-3 H3yYEHHBIX CBOMCTBA (M3WIECKUX SIBICHHH, (H3HMYECKHX
3aKOHOB UJIM 3aKOHOMEPHOCTEH;

o pemmaTh pacy€THBIe 3amaud (ONMparoImuecss Ha CHCTEMYy H3 2-3
ypaBHEHHMI), WCIONb3ysS 3aKOHBI M (OPMYJbI, CBS3BIBAIOIIME (H3MIECKUE
BEJIMYMHBI: HA OCHOBE aHAM3a YCJIOBUS 3aJa4d 3allMChIBaTh KPAaTKOE YCJIOBHE,
BBISBJIATE HEJOCTAIOIIME WM HW30BITOYHBIE MJaHHBIE, BBIOMpAaTh 3aKOHBI H
Gopmysbl, HeoOXODMMBIE Ui pELICHHUs, I[POBOOUTHL pacu€Thl M OLECHHUBATH
PEATUCTHIHOCTE ITOJyYeHHOTO 3HAYEeHU (PHU3UIECKOH BEITUYNHEL;

e pacmo3HaBaTh MPOOJNEMBI, KOTOpPhIE MOXHO PEIIWTh IPH ITOMOIIA
(GU3MYEeCKUX  METONOB, MHCIONB3ys ONUCAHWE MCCIENOBaHHs,  BBHIIEIATH
IpOBEpPSEMOe TIPEATIONIOKEHUE, OLIEHUBATh IPABUILHOCTE ITOPSIAKA IPOBEICHUS
MCCIIe[OBAHMS, JeNaTh BBIBOMABI, MHTEPIPETUPOBATh PE3yNbTaThl HAOMIONCHHN H
OTIBITOB;



e IIPOBOJUTH OIBITHEl IIO HaOmoeHNI0 (GHU3UUECKUX SBJICHHN WIH
hU3MIECKUX CBOMCTB Ten (M3yYeHHE BTOPOTO 3aKOHA HrroToHa, 3aKoHa
COXpaHEHHUs YHEPTHHM, 3aBHCHMOCTh IIEpHO/Ia KOJIeOaHUN MPYKUHHOTO MasTHHKA
OT MAcchl Ipy3a U KECTKOCTH MPYKMHBI U HE3aBUCUMOCTH OT aMIUIUTY/bl MaJlbIX
KoneGaHnii, IpAMOJIMHEHOe PacIIPOCTPaHEHHE CBETa, PasIoKEeHNE Gesoro ceta
B CIIEKTp, H3yYeHHe CBOWCTB H300paXeHWs B IUIOCKOM 3€pKane H CBOMCTB
M300pakeHMs TpeaMeTa B COOHMparomied JuH3e, HAOMONEHME CIUIOUIHBIX U
TMHEHYATHIX CIIEKTPOB H3MyYeHHs): CaMOCTOATENbHO COOMparh YCTaHOBKY H3
u36sITOUHOr0 Habopa 0060pYHOBaHHA, OMMCHIBAT XOJ OMBITA M €r0 Pe3yNbTaThbl,
(GOopMyITHPOBATE BEIBOJIBL,

¢ TIPOBOJMTP IPY HEOOXOAUMOCTH CEPHIO [PAMbBIX H3MEPEHUH, OIPEEIILL
cpeiHee 3HAYEHWE M3MEpSeMOH BenmauHbl ((POKYCHOE pacCTOSHHE cobuparomen
NMH3ET), 0G0CHOBBIBAT BEIOOP CII0C00a H3MEPEeHHs (M3MEPHTEILHOTO npudopa);

o IPOBOJMTH HCCIEJOBAHUE 3aBUCHMOCTEH (HU3UYECKUX BEIMYMH C
HCIIONB30BAHMEM IIPAMBIX HM3MEpeHMH (3aBUCHMOCTh IIyTH OT BPEMEHHU IIpH
PABHOYCKOPEHHOM [BWXKeHHH 0e3 HavaibHOH CKOpPOCTH, IEepHoja KoJie0aHuit
MATEMAaTHUECKOTO MASTHUKA OT JJIMHBI HUTH, 3aBHCHMOCTH YTJIa OTPAXKEHHUA CBETA
OT yrjia TajeHus M yIiia IpeloMIeHHs OT yIia MafieHns): IJIaHWpPOBATh
HCCle0BaHMe, CAaMOCTOSTENEHO COOMpaTh YCTaHOBKY, (DUKCHPOBATH PE3yJILTATHI
MONyUeHHON 3aBMCHMOCTU (HM3UYECKHX BEIMYMH B BULe TaOIMI H rpaduKoB,
nesiaTh BEIBOJBI 110 pe3yibTaTaM MCCIIEOBAHNUS;

s IPOBOIWTH KOCBEHHble H3MEPEHHS (HU3MIECKUX BEIUIHH (cpemmss
CKOpOCTh ¥ YCKOpEHHE Teja TIpH DPaBHOYCKOPEHHOM JBWKCHUH, yCKOPEHHE
CBOGOIHOTO IAICHHS, KECTKOCTh TIPYKUHBI, KO3QMUIKHEHT TPSHUA CKOIBKEHMN,
MexaHmmdeckas paboTa M MOIIHOCTb, YacToTa M  IEpHOJ  KoleOaHHH
MATeMaTHIeCKOro ¥ IMPYXUHHOTO MASTHUKOB, ONTHYECKas CHia COOMparome#
NAH3BI,  PAJMOaKTHBHBEIH  (OH):  IIAHHPOBAaTh  M3MCPCHU, cobupathb
SKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBITIOJIHATE U3MEPEHUS, CIIC/Ys TIPEIJI0KESHHOM
MHCTPYKIMH, BBIYHCIATH 3HAUEHHE BENMYMHBI M aHAIM3MPOBATh IOIyHCHHBIC
pe3yIIbTaThl C YIETOM 3a[aHHOM IIOTPENIHOCTA U3MEPeHHH;

o CcOONIOATH TpaBMNa TEXHUKH OesomacHocTH mpu  pabore ¢
naGopaTopHEIM 000pyI0BaAHUEM;

e pa3TUYaTh OCHOBHBIC NPH3HAKA M3YYEHHBIX (H3MIECKHUX MOJIeTIeH:
MaTepuaibHas TOYKa, a0COIIOTHO TBEPAOE TEJIO, TOYEUHBIH MCTOYHUK CBETA, JIyY,
TOHKAs JIMH3a, TUIaHeTapHas MOJIeNb aToMa, HyKJIOHHas MOZIe/Ib aTOMHOTO SA/pa;

o XapaKTepu30BaTh TNPUHIMUIBL [EHCTBHA M3YYECHHBIX npubopoB U
TEeXHUYECKUX YCTPOMCTB C OIOPOW HAa MX ONMCaHWA (B TOM umcle: CIHIOMETD,
NATYMKA TIOJI0KEHNsI, PACCTOSIHUSA ¥ yCKOPEHUs, pakeTa, 9X0JIO0T, 049KH, CPHUCKOII,
q)O'roarmapaT, OIITUYECKHE CBCTOBOIBI, CIICKTPOCKOII, OO3UMeEeTp, KaMepa



BuibcoHa), MCIONb3ys 3HAHMS O CBOHMCTBAX —(M3MYECKHX ABNCHHH K
HeoOXOIUMbIe GU3NIECKHAE 3aKOHOMEPHOCTH;

e JCIOIB30BATH CXEMBI M  CXE€MaTW4Hble pPHCYHKHM  HM3YyYEHHBIX
TEeXHWYECKUX YCTPOMCTB, H3MEPUTENBHBIX IIPHOOPOB U  TEXHOJIOTMYECKHUX
[POIECCOB TIPH PELIeHUH y4eOHO--PAKTUYECKUX 3a/lad, ONTHYECKUE CXEMBI UL
[OCTPOEHHUS H300paKEHUH B TIIOCKOM 3epKajie i COOMpAroIIel IMH3e;

o IPUBOAUTH TpUMepHl (HAXOMWTh WMHGOPMANHUIO O TIpUMepax)
IIPaKTUYECKOTO UCTIONB30BAHMA (PU3NICCKUX 3HAHHMH B [IOBCEAHEBHOW YXU3HU IS
obecredennsi Oe30MacHOCTH NpH obpamieHHd ¢ TpubopaMu W TeXHUYECKUMH
YCTPOUCTBAMH, COXPAHEHHs 3/10POBbS U COOJIONEHHs HOPM OKOJIOIMYECKOTO
TIOBEJIEHHUS B OKPYIKAIOIIEH Cpese;

o OCYIIECTBIATH MOWCK WHGOPMAlUd (U3MICCKOr0 CONEPKAHUT B
MHTepHETE, CaMOCTOATENEHO HOPMyITHpYs MOMCKOBBIM 3alpoC, HAXOAUTE ITYTH
OIpeieTleHys JOCTOBEPHOCTH IIONy4eHHOH MH(pOPMALUH HA OCHOBE UMEIOIIMXCA
3HAHWUH U JIOTIOJHUTENbHBIX HCTOYHHKOB,;

e WCIIONB30BAaTh IIPU  BBIIOJIHEHWH y4eOHBIX 3a/laHUil  HAy4YHO--
TIONYJIAPHYIO JIUTEpaTypy (GU3MIECKOro COACpXKaHHs, CIPABOYHBIE MaTepHalbl,
pecypcsl ceTd VIHTepHeT, BlaieTh NpUEMaMi KOHCIEKTHPOBAHUSA TEKCTa,
peo6pazoBanis HHOOPMAIUU U3 OJHOU 3HAKOBOU CUCTEMBI B IPYIYIO;

e CO3/aBaTh COOCTBEHHBIE MMCHMEHHBIE M YCTHBIE COOOIIEHHsT Ha OCHOBE
uH(GOPMAIMK U3 HECKONBKAX HCTOYHHKOB (PU3UYECKOTrO COACPKAHMS, myOJIM9IHO
TIPeJICTABIATE Pe3yJbTaThl IPOEKTHOU WX HCCIIEIOBATENILCKON JEATEIIBHOCTH,
TIPH 5TOM TPaMOTHO KCTIONB30BATh H3YIEHHBIH TOHATHHHEIN aIliapatT u3y4aeMoro
pasfena (GU3MKM M CONPOBOXATh BBICTYIUIEHHME IpPE3eHTAllMeHd C Yy4eToM
0coOEHHOCTEH ayIUTOPUH CBEPCTHUKOB.
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YYEBHO-METOIMYECKOE OBECITIEYEHHE
OBPA30BATEJIBHOT'O IIPOLECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI U] YYEHHKA

° ®uzuka, 7 xnacc/ Iepeimkun M.M., MBanos A.U., AxurodepHoe 06111ecTBO
«M3parensctBO «Ilpocseinenne»
e ®usuka, 8 knace/ Iepeiukun M.M., UBanos A W., AkuroHepHOe 0011ECTBO
«H3natensctBo «IIpocBertneHuey

METOJUYECKHE MATEPHAJIBI JISd YUUTEJISA

1. bubmuoTeka — BeE no npenmery «Pusnkay. — Pexxim goctyna : http://www.proshkolu.ru
2. BuneoonsITsl Ha ypokax. — Pesxiim noctyma @ http://fizika-class.narod.ru

3. Enunas xosnexiys uppoBbx 00pa3oBaTeIbHBIX PECYPCOB. — PEXHM T0CTYNA :
http://school-collection.edu.ru

4. MuTepecHble MaTepHalIbl K YpoKaM (DM3UKU 110 TeMaM; TECTBI [10 TEMaM; HarJIsIHbIC
nocobus k ypokam. — Pexxum noctyna : http://class-fizika.narod.ru

5. ugpossie 06pasoBaTenbHbIE pecypebl. — Peskum noctyma : http://www.openclass.ru

6. DnexTpoHHbIie yueOHuky 1o Qusuke. — Pexxim moctyna : http://www.fizika.ru

HNA®POBLIE ObPA3OBATEJ/IBHBIE PECYPChHI H PECYPChI CETH
ITEPHET

1. Enunas konnexius nudposbix 00pa3oBaTebHbIX PECYPCoB AZIpec caiTa;
http://school-collection.edu.ru

2. @enepanbHbiil HIEHTP MHPOPMALIMOHHO-00pa30BaTENLHEIX pecypcos (PLIUOP)
Anpec caitra: http:/fcior.edu.ru

3. Poccniickuii 00uieobpaszopaTensHblii mopran Anpec caiita: http://experiment.edu.ru

4. Caiit nna npenofaparenelt GU3UKH, yUalUXcs U UX POAUTENel Anpec cakiTa:
http://www.fizika.ru

5. College.ru: ®usuxa Anpec caiita: http://college.ru/fizika/

6. Bsenenue B HanoTEeXHOJOrMM Anpec caita: http://nano-edu.ulsu.ru

7. BupTyanpHbIH METOOWYECKUI KaOUHET yUnTeNs (PU3HKKU U ACTPOHOMHHK AJIpec caiiTa;
http://www.gomulina.orc.ru

8. Tazera «®usuxay» Anpec caiita: http://fiz. 1september.ru

9. Hndopmatuxa n Gusuka Aznpec caiita: http:/teach-shzz.narod.ru

10. UndopmanMOHHbIE TEXHOJIOMHH B IPENOAaBaHNK QH3UKKA AIpec caiTa:
http://ifilip.narod.ru

11. Obpa3oBaTenbHble aHUMALIMK U YPOKOB (Gu3kku, HHOOPMATHKH U Ip. AJipec caiita;
http://somit.ru

12. OByuaroiine TpexypoBHEBbIE TECThI 10 (Gu3uke: caiit B. Y. Perensmana Anpec caiira:
http://www.physics-regelman.com

13. ITopran ectecTBenHbIX Hayk: Dusuka Anpec caitta: http://www.e-science.ru/physics

14. TlyTe B Hayky Anpec caiita: http://yos.ru



