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HOACHUTEJIBbHAA 3AIIUCKA

[IporpamMma mo ¢u3Mke Ha YpOBHE OCHOBHOTO O0IIero oOpa3oBaHMUsl COCTaBl€HA Ha
OCHOBE TOJIOKCHUH M TpeOOBaHUN K pe3ylibTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOU
oOpasoBaTenbHON Tporpammel, mpeacTtaBieHHbix B DPI'OC OO0, a Takke ¢ ydérom
benepanpHOl paboyeil mporpammbl BocmuTaHus W KoHIenmuu mnpenojaBaHus y4eOHOTO
npeameta «Pusukay.
Copepxanue  mporpaMmbl 1o  (usuke  HampaBieHo  Ha  (OpMHUPOBaHUE
€CTECTBEHHO-HAyYHOH T'PaMOTHOCTH OOYyYaroIIMXCS M OpraHU3alMi0 HM3ydeHUs (U3MKA Ha
NEesTEbHOCTHOH OCHOBE. B mporpamMMe mo (u3uke YYUTHIBAIOTCS BO3MOXKHOCTH Y4YEOHOTO
npenmera B peanusanuud TpeboBaHuirk PI'OC OOO K maHUPYEeMbIM JIMYHOCTHBIM U
METanpeMeTHBIM  pe3yinbTaTaM  OOy4deHus, a  TakkKe  MEXIpEeIMETHble  CBS3U
€CTECTBEHHO-HAYYHbBIX YU€OHBIX MPEIMETOB Ha YPOBHE OCHOBHOI'O O0OIIEro 00pa30oBaHMUS.
[Iporpamma no ¢u3MKe ycTaHaBIMBAET paclpelesieHue ydeOHOro MaTepuasa 1o rojam
oOyyenus (IO KJaccam), MpeularaeT NPUMEPHYIO TIOCJIEOBATEIbHOCTh HW3YUCHHUS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTUA MPEJAMETHOTO COJEpKaHUS M Y4E€Te BO3PACTHBIX
0coOeHHOCTeH 00yJaromuXCs.
[IporpamMma o ¢usuke pazpaboTaHa C IeJbI0 OKa3aHUsI METOAUYECKON TOMOIIH YUUTEIIO
B CO31aHUU paboyeil MPorpaMMebl 0 y4eOHOMY TIPEIMETY.
®dusnKa SBISETCS CHCTEMO0OPa3yIOIIMM IS €CTECTBEHHO-HAYYHBIX y4eOHBIX IPEIMETOB,
MOCKOJIBKY (PU3MYECKHE 3aKOHBI JI€KaT B OCHOBE MPOIIECCOB M SBJICHUH, N3y4aeMbIX XHUMHUEH,
Ouosorueii, actpoHomueil U pusudeckoit reorpadueill, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTHHY MHUpa, TPEAOCTaBIIsIeT HauOojee sCHbIe 00paslbl MPUMEHEHHS HAyYHOTO METO/a
MO3HAHUS, TO €CTh CII0CO0a MOIY4YEeHUS JOCTOBEPHBIX 3HAHUI O MHpE.
Opna U3 THaBHBIX 337a4 (PU3NYECKOro 00pa3oBaHUS B CTPYKType o0Iero oOpa3zoBaHUS
COCTOUT B (POPMHUPOBAHUM €CTECTBEHHO-HAyYHOH TIpPaMOTHOCTM W HHTEpeca K Hayke Yy
o0ydJaronmxcs.
N3yuenne ¢uznkun Ha 0a30BOM YpOBHE TMpENIONiaraeT OBJIAJCHUE CIEAYIOIIUMHU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAYUYHYI0 TPAMOTHOCTD:
® Hay4YHO OOBICHSTH SIBICHUS,
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O MCCIIEI0BAHNUS;
e MHTEPNPETUPOBATh JIAHHBIE M MCIIOJIB30BAaTh HAay4yHBIE J10Ka3aTeNbCTBA JUJIS
MOJTy4YEHUS BBIBOJIOB.
Henu wm3yueHuss (U3MKM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs ONpEICNCHBI B
Konuenmun npenoxaBanust yuedHoro npeamera «Pusmka» B 00pa30BaTEIbHBIX OpraHU3aLUsAX
Poccuiickoit ®enepannu, peanu3ylOIUX OCHOBHBIE 00I€00pa30BaTeNbHbIE MPOTrPAMMBI,
yrBepxka€HHON pemeHneM Koismerun Munncrepersa npocseunieHust Pocculickonn denepannu
(mpotokoi ot 3 nexkadbps 2019 r. Ne [1IK-48H).
esu nzyyeHus pU3NKu:
e MpuoOpeTeHHe HHTepeca U CTpEeMJIeHUs OOydaroluxcs K HaydHOMY H3YYEHHUIO
MIPUPOJIbI, PA3BUTHE UX WHTEIJIEKTYalIbHBIX U TBOPUECKHUX CIIOCOOHOCTEI;

® pa3BUTHE TPEIACTABICHUH O HAydHOM METOJ€ TO3HaHMA U (opmHpoBaHUE
HCCIIE0BATEIBCKOIO OTHOIIEHHS K OKPYKAIOLIUM SIBICHUSM;

e (QopmMHupoBaHHE HAYYHOIO MHUPOBO33PEHUS KaK pe3ysibTaTa U3y4yeHHUs] OCHOB CTPOCHMUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DPU3UKH;



e (opMupoBaHHE MPEICTABICHUA O POIH (PU3UKHU JUJIsI PA3BUTHUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

® Dpa3BUTHE NPEICTABICHUA O BO3MOXKHBIX cdepax Oyaymeid mnpodeccHoHaIbHOMI
JesATENbHOCTH, CBA3aHHOM ¢ (PU3UKOI, MOATOTOBKA K JalbHENWIIEMY 00yYEHHIO B 3 TOM
HalpaBJICHUH.

JlocTIKeHHe ATHX IeNiell mporpamMmbl 1O (U3MKE Ha YPOBHE OCHOBHOTO OOILEro

o0pa3oBaHus 00eCIeYnBACTCs PEIICHUEM CIIECAYIOININX 3a1a4:

e [puOOpeTeHHWE 3HAHUA O JJAUCKPETHOM CTPOSHHHM BEIIECTBA, O MEXaHUYECKHUX,
TEIUIOBBIX, JJIEKTPUUECKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e [puOOpeTeHWE YMEHHWH OIUCHIBAaTh W OOBSCHATH (PU3UUECKUE SBICHHUSA C
UCTIOJIb30BaHUEM IOJTyYEHHBIX 3HAHWH;

® OCBOGHHE METOJIOB pELICHHS NPOCTEHIINX pacu€THBIX 3aJa4 C HCHOJIb30BAHHUEM
(bu3n4eCcKUX MoJeNel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHbIX 3aJ1ay;

e pa3BUTHE YMEHHMH HaONIOJATh TPUPOAHBIC SBICHUS W  BBHINOJHATH  OIBITHI,
nabopaTopHble pabOThl M HKCHEPUMEHTAJIbHBIE HCCIEAOBAHUS C MCIIOJIb30BAaHUEM
U3MEPUTENBHBIX TPHOOPOB;

® OCBOCHHE MPUEMOB paboOThl ¢ WHMOpPMaIMel (PU3MUECKOro COAEpKAHUsA, BKIIOUAs
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKCHHMAX (HU3UKH, aHAIW3 W KPUTUYECKOE
OlLICHMBAaHME NH(OPMAIINH;

® 3HAaKOMCTBO cO chepaMu npodhecCHOHANIBHON 1eATEIbHOCTH, CBA3aHHBIMU C (DU3UKOH,
¥ COBPEMEHHBIMHU TEXHOJIOTUSIMHU, OCHOBAaHHBIMH Ha JIOCTHKCHUAX (PH3HMUECKOI HAYKH.

Ha usyuenue ¢usuku (0a30BbIii ypOBEHb) HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS

otBouTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleno), B 8 kiacce — 68 yacoB (2 yaca B
HEJIETIO), B 9 KJ1acce — 102 Jaca (3 yaca B HEJIEIIO).

[Ipennaraemslii B mporpaMMe o Gpu3MKe rnepedeHs J1adopaTopHbIX paboT U OMBITOB HOCHUT
pPEKOMEHATENbHBIA XapakTep, Y4uTelb JAejlaeT BbIOOp MpoBeACHHs J1a00OpaTOpHBIX paboT U
OTIBITOB C YYETOM MHIAUBUAYAIBHBIX OCOOEHHOCTEN 00yUaIOIMXCsl, CIIMCKA AKCIIEPUMEHTATIbHBIX
3aJJaHUi, IpeAIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOI'O 3K3aMeHa 10 (PU3HKE.



COJEP)KAHUE OBYYEHUA

7 KIIACC

Paznen 1. Pusuka u €€ poJib B NO3HAHUM OKPY:KAIOIIEr0 MUPA.

®usuka — Hayka o npupoze. fBneHus npuponasl. PU3NUECKue sBICHUSA: MEXaHUYECKUE,
TEIJIOBBIE, ITEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BenuuuHbL. M3mepenue ¢usnueckux BenuuuH. Puszmueckue MTPUOOPHI.
[TorpemnocTs u3MepeHnii. MexayHapoaHas CUCTEMA €AVHULI.

Kak ¢wu3uka u npyrue ecTeCTBEHHbIE HAyKH M3Yy4arOT IMpHUpoAy. EcTecTBeHHO-Hay4dHBII
METOJ] TO3HaHWs: HaOJIIOJCHHE, IMOCTAHOBKA HAyYHOI'O BOIIPOCA, BBIIBUKEHHE THUIIOTE3,
SKCIIEPUMEHT [0 MPOBEPKE TUIOTE3, OObACHEHHE HabmogaemMoro spieHus. OnucaHue
(bU3UYECKUX SBJIECHUN C TIOMOIIBIO MOJIETICH.

Jemoncmpayuu.

1. MexaHuuyeckue, TEIIOBbIE, JJIEKTPUUECKIE, MAarHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®uznueckue npuoOOPHI U Mpoleaypa NPSIMbIX U3MEPEHUN aHAJOTOBBIM U LU(PPOBHIM

npubopom.

Jlabopamopusie padomot u onvimel.

1. OmnpeneneHue NEHbI JEIEHUS KA U3MEPUTEIBHOTO NMPHOOpA.

N3mepenue paccTossHUAMN.

3. HsmepeHue 00bEMa KUIKOCTH U TBEPIOTO TEA.
4. OrmnpeneneHue pa3MepoB MaJbIX TEJ.
5. N3mepeHne temmeparypsl IpU TOMOILIM KUIAKOCTHOIO TEPMOMETpAa M JAaTUUKA

TEeMITepaTypHhI.
6. IlpoBenenme wuccienOBaHUS IO MPOBEPKE THUMOTE3bI: MATBHOCTh TOJIETAa IIApPHKA,
MyIIEHHOT'0 TOPU30HTANILHO, TeM OO0JIbIIe, YeM OOJBIIIEe BHICOTA MTyCKa.

Pazjean 2. [lepBoHayajibHbIe CBeJeHUS 0 CTPOEHHUH BelIeCTBA.

CtpoeHue BeliecTBa: aTOMbI W MOJEKYNbI, MX pa3Mmepbl. OMNbBITHI, JAOKa3bIBAIOIIHE
JTUCKPETHOE CTPOEHHUE BEILIECTBA.

JIBmxenne yactuil BemecTBa. CBs3b CKOPOCTH [IBIDKCHHMSI YAaCTHI[ C TEMIIEpaTypOM.
BpoynoBckoe nBwkenue, nuddysus. BiaumopeiicTBHe YacTHIl BELIECTBA: MPUTSKEHHE U
OTTAJIKUBaHHE.

ArperaTHble COCTOSIHHMSI BEIIECTBA: CTPOCHHE Ta30B, JKUIAKOCTEH W TBEPIBIX
(kpucTamuInyeckux) Tenl. B3auMocBs3p MEXAy CBONCTBAMHU BEILIECTB B PAa3HBIX arperaTHbIX

COCTOSIHUSIX M MX aTOMHO-MOJIEKYJISIpHBIM CTpoeHHeM. OCcOOEHHOCTH arperaTHhIX COCTOSTHUMN
BOJBL.

Hemoncmpayuu.
1. HaGmronenue OpOyHOBCKOT'O JABHKCHHS.
2. HaGmropenne muddy3uu.

3. HaOmronenue sBieHHM, OOBACHIIONUXCS MPUTSKEHUEM WM OTTAIKWBAHUEM YaCTHI]
BeIlleCTBa.

Jlabopamopusie padomot u onvimel.

1. Oruenka quameTpa aToMa METOJIOM PSIOB (C HCIOIb30BaHUEM (poTorpaduii).
2. OnswITHI IO HAOJIOICHUIO TETUIOBOTO PACIIIMPEHUS Ta30B.

3. OmnbIThl 1O OOHAPYKEHUIO AEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.



Pa3nen 3. /IBu:keHuMe U B3auMoAeiicTBUE TeJl.

Mexannyeckoe ABWKEHHE. PaBHOMepHOe U HepaBHOMEpHOe JBmKeHHE. CKOpOCTb.
Cpenssisi CKOpOCTh PU HEPABHOMEPHOM JIB>KEHUHU. Pacd€T myTu 1 BpeMEHU IBUKCHHUS.

SBnenue wHepuuu. 3aKOH HHepuuU. B3aumopeilcTBuUEe Tesl Kak NPUYMHA HU3MEHEHUs
CKOpPOCTH JIBIDKEHMsI Tell. Macca kak Mmepa umHepTHoctu Tena. [ImorHocts BemectBa. CBs3b
IJIOTHOCTH € KOJIMYECTBOM MOJIEKYI B €IMHHIIE 00BEMA BEIIECTBA.

Cuna kak XxapakTepucTtuka B3aumojencTBus Tten. Cuna ympyroctd u 3akoH ['yka.
N3mepenune cuibl ¢ MOMOINIBIO IUHAMOMETpa. SIBiIeHWE TATOTEHUs W cuia TsokecTu. Cuma
TSKECTH Ha Jpyrux miuaHerax. Bec tema. HeBecomocth. CriokeHHE CHII, HalpaBJICHHBIX I10
oJ1HOI npsimoil. PaBHOzeWcTBYtomast cuin. Cuna TpeHus. TpeHue CKOIBbKEHUS U TPEHHUE MOKOSI.
TpeHue B mpupoJie U TEXHUKE.

Hemoncmpauuu.

1. HaOmroneHue MEXaHUYECKOTO IBUKECHHUS Tela.

2. H3mMepeHne CKOpOCTH NPSAMOJIUHENHOTO JBUKCHUS.

3. HaGmronenue siBneHus HHEPLUU.

4. HalGmroneHne n3MeHEHHUs! CKOPOCTH MPU B3aUMOICHCTBUH TEJL.
5. CpaBHeHHE MaccC M0 B3aUMOICUCTBHIO TEIL.

CnoxxeHue cuil, HalpaBJIE€HHBIX 110 OJTHOM MPSIMOM.

Jlaﬂopamopubw pabomoul u onvimol.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO ABMKEHHUS (IIapvKa B >KUJIKOCTH, MOJIEIH
INEKTPUYECKOTO aBTOMOOUIIS M TaK Jjanee).

2. Ompenenenue cpelHed CKOPOCTH CKOJBKEHHUs Opycka WM MIaphKa MO HAKJIOHHOM
IJIOCKOCTH.

3. Omnpenenenue MWIOTHOCTH TBEPAOrO TENA.

4. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTskeHHs (IedopManui) MPYKHUHBI OT
IIPWIOKEHHOMN CUJIBI.

5. OneIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHHUS OT Beca Teja U
XapakTepa COMPHUKACAIOUINXCS TOBEPXHOCTEH.

Pa3nen 4. /laBiaeHue TBEPABIX TeJl, :KUAKOCTEH U ra3o0B.

Hasnenue. CriocoObl yMEHbILIEHUS ¥ YBEIMUEHUs AaBieHus. [laBneHue ra3a. 3aBUCUMOCTh
JaBJieHHs ra3a oT 00béma, Temnepartypsl. [lepenaua naBnenus: TBEPAbIMU TETaAMU, KHUIKOCTIMU
u razamu. 3akoH [lackansa. [IneBmaTudeckue MamuHbl. 3aBUCUMOCTh JABIEHUS KUIAKOCTH OT
rnyounsl.  ['mapoctatmyeckuii  mapagokc. CooOmiaronmuecss cocyabl. [ mupaBiudeckue
MEXaHU3MBI.

Atmocdepa 3emnn u atMocdepHoe AaBineHHe. [IpuunHBI CyIIEeCTBOBAaHHS BO3TYITHOMN
o6onouku 3emau. Omwir Toppuyemnu. M3mepenue atmocepHOro IaBiieHHsS. 3aBUCUMOCTh
atMoc(epHOro MJaBI€HHS OT BBICOTHI HaJd YypoBHeM Mops. [Ipubopbl M1 u3MepeHus
aTMOC(EpHOTO JTaBJICHHUS.

JleiicTBHE KUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX Tejo. BeiTankuBaromas (apxumMme0Ba)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomiasanue.

emoncmpayuu.

1. 3aBUCUMOCTH JaBJICHHUS ra3a OT TEMIEPaTypBhl.

2. Tlepenaua maBiieHUs )KUIKOCTBIO U Ta30M.

3. CooOlmatomyecs CoCy/Ibl.

4. T'mppaBinueckuil npecc.



[IposiBieHue necTBUS aTMOCHEPHOTO TaBJICHHS.

3aBUCHMOCTh BBITAJIKUBAIOIICH CHJIBI OT 00BbEMa MOTPY)KEHHOW dYacTH Tella |
IUIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITATKUBAIOIIECH CUJIbI BECY BBITCCHEHHOM HKUJIKOCTH.

VYcinoBue 1uiaBaHWs TeJl: IUIABAaHUE WM MOTPY)KEHUE Tel B 3aBUCUMOCTH OT
COOTHOIICHHUS MJIOTHOCTEH Teaa U KUJIKOCTH.

Jlabopamopusvie padomot u onvimel.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJE OT 00bEMa MOTPYKEHHON B KUIKOCTh
YacTH Teja.

OrnpeneneHrie BBITAIIKUBAIOIIEH CHIIBI, JACHCTBYIOIIEH Ha TeNo, MOTPYKEHHOE B
JKUIIKOCTb.

IIpoBepka HE3aBUCMMOCTH BBITAIKUBAIOIIECH CWIbL, JEHUCTBYIOIIEH HAa TEJIO B
JKHJIKOCTH, OT MAcCCHhI TeJa.

OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAIKUBAIOMICH CUIIbI, JEUCTBYIOLIEH HA
TEJIO0 B KUJKOCTH, OT 00bEéMa MOTpyXKEHHON B KUJIKOCTh YaCTH TeJla U OT TJIOTHOCTH
JKHUJIKOCTH.

KonctpynpoBanue apeomeTpa WM KOHCTPYMPOBAHUE JIOAKU W OINpeIeTeHuEe eé
Irpy30I10ABbEMHOCTH.

Paznen 5. Padora 1 MOIIHOCTH. JHEPrus.
Mexannueckas paboTta. MOLIHOCTb.

HpOCTBIC MCXaHU3MBI: pbIYyar, 6J'IOK, HaKJIOHHasa IJIOCKOCTbD. HpaBI/IJ'IO PaBHOBECHA

pbryara.

HpI/IMeHeHI/IC IIpaBUjia paBHOBECHUA pbIUara K 6HOKy. «3o10TOC MpaBHUJIO» MCXAaHUKH.

KII mpocTsix MexaHn3MoB. [IpocThie MexaHU3MBI B OBITY U TEXHHKE.

Mexanndeckas OHEpPIUs. Kunernueckass W NOTSHIHMAIbHAS OHEPrus. HpeBpameHHe
OJIHOTO BHUJa MEXaHHUUYECKOI OHCPTUU B Ilperﬁ. 3aKkoH COXPAHCHUSA SHCPIruh B MCXaHUKCE.

Jemoncmpayuu.
1. Tlpumepsl MPOCTHIX MEXaHU3MOB.
Jlabopamopnuie padbomul u onvimel.
1. OmpeneneHue paOOTBl CHIBI TPEHUS TPU PABHOMEPHOM [BIIKEHUH Tejia IO
TOPU30HTAJILHOM MOBEPXHOCTH.
2. HccnenoBaHue yClOBHI paBHOBECHS pblyara.
3. Usmepenne KII/] HakI0HHOM MIIOCKOCTH.
4. WV3yueHue 3aKOHA COXPAHEHUS MEXaHUUYECKOM SHEPTUH.
8 KUIACC

Paznen 6. TenoBule siBJICHHS.

OCHOBHBIE TIOJIOKEHHUS MOJICKY/IIPHO--KHHETHYECKON TEOPUHU CTPOSHUS BelecTBa. Macca
nu pa3MepLI aATOMOB H" MOJIeKy.II. OHBITLI, HOI[TBep)K,[[aIOH_II/Ie OCHOBHBIC IIOJOKCHUA
MOJIEKYJIAPHO-KMHETUYECKON TEOPHH.

Monenu TBEPIOTO, KHUIKOTO M Ta3000pa3HOro cOCTOsIHUIM BemiecTBa. Kpucraminyeckue u
amop¢usbie Tena. OObsICHEHUE CBOMCTB ra3oB, )KUIKOCTEH 1 TBEPIBIX TNl HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO--KMHETUYECKOH Teopud. (CmauMBaHWME W KaNlWULIPHBIE SBJICHHA. TeIioBoe
pacCLIMpPEHUE U CHKATHUE.



Temnepatypa. CBsi3b TeMIlepaTypbl CO CKOpPOCTBIO TEIUIOBOTO JBHMIKEHMSI YacTHIIL.
Buytpennsis  sueprus. CrocoObl HM3MEHEHMsI BHYTPEHHEW OJHEpruu: TeIulonepenaya M
COBEpIICHHE padOThl. BUbI TEIIOnIepe1auu: TEIIONPOBOIHOCTh, KOHBEKIIUS, N3ITYYCHHE.

KomnuecTBo TeIUOTHL. YIenpHas TEINIOEMKOCTh BEIIECTBA. TeIUIOOOMEH U TEILIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OayaHca. [lmaBieHue W OTBEpAECBaHHE KPHCTATUTMYSCKUX
BCIIECTB. YJIENbHAs TeIioTa IuiaBieHus. IlapooOpa3oBanue u KoHueHcanws. Mcmapenue.
Kunenne. YnenpHas TeruioTa mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATYpPhl KUIEHUS OT
aTMOC(EpHOTO TaBJICHHUS.

BnaxxnocTs Bo3yxa.

DHeprus TOIIMBA. Y IeTbHas TEIJIOTa CTOPAHUS.

[Tpuntuner  pabotel TeruioBbix aurareneit KIIJ[ TemmoBoro pBuratens. TemoBbie
JIBUTATEJIH U 3aLIUTa OKPYKAIOUIEH Cpeibl.

3aKOH COXpaHEHHUS U MPEBPAIICHUS YHEPTrUHU B TEIUIOBBIX MPOIECCaX.

Jemoncmpayuu.

Ha6mronenrne 6poyHOBCKOTO JBHIKEHUS.

Habmonenue nuddysumn.

HabGmoieHne siBIeHUI cMauyBaHUS ¥ KATMJUTSIPHBIX SBJICHUM.

HabGuroieHre TeTrioBoro paciimpeHust Tell.

N3menenune naBneHus ra3a npu M3MEHEHUH 00bEMa U HAarpEBAHUH W OXJIAXKICHUH.
[TpaBuiia u3MepeHus: TeMIepaTyphbl.

Bunsl Tenonepenaum.

OxmnaxieHre Ipu COBEPIICHUH PAOOTHI.

HarpeBanue nipu coBepiieHUN padOThl BHCITHUMU CHIIAMHU.

L oo Nk WNRE

[EEN
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. CpaBHEHUE TEMIIOEMKOCTEN PAa3IMYHBIX BEIIECTB.

[EEY
[EEY

. Habmonenue xunenus.

. Habmrotenue noctostHCTBa TeMIiepaTyphl Mpy IUIaBICHUH.

13. Mopaenu TEemIOBLIX ABUTaTEIEH.

Jlabopamopusie padomot u onvimel.

OMBITH IO OOHAPYKEHUIO TEUCTBUS CHUJT MOJICKYJISIPHOTO TIPUTSKCHHS.

OnbITHI IO BRIPAIIMBAHUIO KPUCTAJIOB IIOBAPEHHOM COJIM MJIU caxapa.

OnbIThI 110 HAOTIOIEHUIO TEILIOBOTO PACIIMPEHHSI Ta30B, JKUIKOCTEH U TBEPIBIX TEJl.

Onpenenenre JaBlIeHHUS BO3ayxa B OaJUIOHE IIMPHIIA.

OnbITHI, JAEMOHCTPHPYIOLINE 3aBUCHUMOCTb JIaBJICHHS BO3JyXa OT €ro o0néma u

HarpeBaHUs WU OXJIAKICHHUS.

6. IIpoBepka rumoTe3pl JIMHEHHONW 3aBHUCHUMOCTH [JIJIMHBI CTOJNOMKA JKUIKOCTH B
TEPMOMETPHUUECKON TPyOKE OT TeMIIepaTyphI.

7. HaGmronenune w3MEHEHHs] BHYTPCHHEH DHEPTHH Tella B pe3yJbTaTe TEIUIONepeIadn 1
paboThl BHELTHUX CHII.

8. HccnenoBaHue sSiBIEHUS TEIIOOOMEHA MPH CMEITMBAHUU XOJIOAHON U rOpsueii BOIBI.
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9. OmpeneneHue KOIWYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOM TpHU TEIIIOOOMEHE ¢
Hal"peTI)IM MCTAINTNYCCKUM III/IJ'II/IHI[pOM.

10. Onpenenenue yaeabHON TETNIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mporecca uCnapeHus.

12. OnpeneneHrne OTHOCUTENBbHOM BIAXKHOCTH BO3/1yXa.

13. Onpenenenue yaeabHON TETIOTHI IJIaBJIECHUS JIbA.



Pa3znen 7. DiekTpruyeckne 1 MATHUTHBIE SIBJICHHS.

OnexTpuzanus Tel. J[Ba poma aneKTpuuecKuxX 3apsanoB. B3aumonencTBHe 3apsyKeHHBIX
ten. 3akoH KynoHa (3aBUCMMOCTb CHIJIBI B3aUMOJICMCTBUS 3apsKEHHBIX TEl OT BEJIMYMHBI
3apsiIOB U PACCTOSIHUS MEXKAY TEJIAMM).

DnekTpuueckoe mosie. Hanpsok€HHOCTD yieKTpudeckoro mojst. [IpuHIuUI Cyneprno3uiiumn
ANEKTPUYECKUX TMOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsioB. DJIEMEHTapHbIM ayiekTpudeckuil 3apsan. CrpoeHue
atoma. [IpoBOTHHUKY U AMDIIEKTPUKHU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsia.

DJIEKTPUYECKUI TOK. YCIIOBUS CYHIECTBOBAHUS DSJIEKTpUYECKOro TOKa. VcTouHuku
MOCTOSIHHOTO TOKa. JIeMCTBUSI 3JIEKTPUUECKOTO TOKa (TEMJIOBOE, XMMHYECKOE, MAarHUTHOE).
DIIEKTPUYECKUI TOK B )KHJIKOCTSX U ra3ax.

OnekTtpuueckass uenb. Cuna Toka. OneKTpuyeckoe HampsbkeHue. ConpoTHBICHHE
MPOBOJIHMKA. YIEIbHOE CONpPOTUBIIEHHWE BemecTBa. 3akoH Owma i  ydacTKa LeTH.
[locnenoBarenbHOE U NapAIIEIBHOE COEUHEHUE TPOBOJHUKOB.

PaGota 1 MOIIHOCTB NEKTPUUECKOro ToKa. 3akoH [Ikoyns—JIeHna. DnekTpudecKue emnu
Y TTOTPEOUTEIN JICKTPUUECKOM dHEeprun B ObITy. KOpoTKoe 3aMbIkaHue.

[locTostHHble MarHuThl. B3auMopaeilcTBME NOCTOSHHBIX MAarHuTOB. MarHuTHOE IOJe€.
MarunuTHoe noje 3eMIId U €ro 3HaueHue JJis xKU3HU Ha 3emiie. OnbIT Dpcereaa. MarHuTHoe nose
3JIEKTPUYECKOr0 TOKa. [[puMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [eCTBME MarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIaTellb IMOCTOSHHOTO TOKa. Mcmonb3oBaHue
3JIEKTPOJIBUTaTENIeH B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apages. SBiaeHue  AIeKTpOMarHUTHOM  wHAyKumMu. llpaBuno  Jlenna.
OnektporeHepatop. CrocoObl TMONYyYEHUS DIICKTPUYECKOW SHEPruu. DJNEKTPOCTAHIIMK Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUH.

emoncmpayuu.

DJIeKTpU3alus Tel.

JIBa pozia 37€KTpUUECKUX 3apsSA0B U B3aUMOJECHCTBUE 3apSKEHHBIX TEll.
YCTpOUCTBO U JEHCTBUE IEKTPOCKOIIA.

DnekTpocTaTUuecKast UHIYKIHS.

3aK0H COXpaHEHUs MEKTPUIECCKUX 3aPsII0B.

[IpOBOJTHUKH U TUAJIEKTPUKH.

MopenupoBaHu€e CUIIOBBIX JIUHUI 3JIEKTPUYECKOTO MOJIS.

HcrouHnKy MOCTOSITHHOTO TOKA.

JIefcTBHS DIIEKTPUYECKOIO TOKA.

Lo Nk WNRE
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. DIEKTPUYECKUM TOK B )KUJIKOCTH.

. I"'a30BbIi1 pa3ps.

. I3MepeHue cuiibl TOKa aMIIepMeTpOM.

. I3MepeHue 21eKTpUUeCKOro HalpsyKEHUsS! BOJIbTMETPOM.
. Peocrar 1 Mara3uH COIpOTUBIICHUMN.
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. BsanmoeiicTBre mOCTOSHHBIX MAarHUTOB.

[EEN
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. MOI[GJ'II/IPOBaHI/Ie HEBO3MOXHOCTHU pa3aCICHUS ITOJIOCOB MarHura.
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. MonenupoBaHre MarHUTHBIX MOJIEH MTOCTOSTHHBIX MAarHUTOB.
. OneIT DpcTena.

. MarnuTHoOe noJjie ToKa. DJIEeKTPOMAarHmr.

. JlelicTBHE MarHUTHOTO IOJIs1 HAa IPOBOJHUK C TOKOM.
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21.
22.
23.
24,
25.

DIIEKTPOABUTATENH IIOCTOSTHHOTO TOKA.

HccnenoBaHue sSBICHUS JCKTPOMArHUTHON MHTYKITHH.

Omnbitel @apages.

3aBUCHUMOCTD HaIpaBJICHUsI MHAYKIIMOHHOTO TOKa OT YCJIIOBUM €r0 BO3HUKHOBEHHS.
DIIEKTPOreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie pabomul u onvimel.

1. OnbIThI 10 HAOIONAEHUIO SJEKTPU3ALUH TEJI HHIAYKIMEN U IPH CONPUKOCHOBEHHUU.

2. HccnenoBaHue nelcTBUS ANEKTPUIECKOTO M10JISI HA TPOBOAHUKYU U TUAIEKTPUKH.

3. CoOopka u mpoBepka pabOThI IEKTPUICCKON IIETTH IIOCTOSTHHOTO TOKA.

4. V3mepeHue U peryaupoBaHue CHIIbI TOKA.

5. HM3mepeHue u perynupoBaHUe HAIIPSHKCHHUS.

6. HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, HIYILLETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS
pe3ucTopa U HalpsKEHUs] Ha PE3UCTOpeE.

7. OmbITbl, JEMOHCTPUPYIOLIME  3aBUCUMOCTb  3JIEKTPUYECKOTO  CONPOTUBIICHUS
IIPOBOJHUKA OT €r0 JJIMHBI, IUIOIAH ONIEPEYHOr0 CEYEHMsI U MaTepHara.

8. IlpoBepka mpaBuia CIOKEHHS HANpPSDKEHUH IPHU IOCIEJOBATEIBHOM COEAUHEHUN
JIBYX PE3UCTOPOB.

9. Ilpomepka nmpaBuia Jjsi CUIIbI TOKA IIPU MApAJIEIbHOM COEAMHEHUN PE3UCTOPOB.

10. Onpenenenue paboOThI AIEKTPUUYECKOTO TOKA, UIYLIETO Yepe3 PE3UCTOpP.

11. OnpeneneHne MOITHOCTH JIEKTPUUECKOTO TOKA, BBIIEIAEMON HA PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIAYLIETO YEpe3 JIAMIIOUKY, OT HaIPsHKEHUS
Ha HEW.

13. Onpenenenne KIIJ] HarpeBaTes.

14. NccnenoBaHue MarHUTHOTO B3aUMOJEHCTBHS IIOCTOSIHHBIX MarHUTOB.

15. I3yyeHne MAarHUTHOTO TOJS MOCTOSHHBIX MAarHUTOB NpU HX OOBEIUHEHHH H
pazJieseHnn.

16. HccrenoBanne qeUCTBUS DJIEKTPUYECKOIO TOKA HA MAarHUTHYIO CTPEIIKY.

17. OneIThI, IEMOHCTPUPYIOIUE 3aBUCUMOCTb CHJIBI B3aUMOICHCTBHS KAaTyIIKH C TOKOM H
Mar"ura oT CHJIbl TOKA ¥ HAaIIPABJIEHUS TOKA B KaTYILKE.

18. N3yuyeHue neicTBUS MarHUTHOTO I10JIsI HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue 1 U3y4yeHHe padOThl AJEKTPOABUTATES.

20. Usmepenne KII/I anekTpoaBUraTeibHOM yCTaHOBKH.

21. OnbITBl IO MCCIENOBAHMIO SIBJICHMS DJIEKTPOMAarHUTHOM WHAYKLIHU: HCCIIEIOBAaHUE
M3MEHEHUH 3HAaYEHMsI U HAaIIPaBJIEHUS MHAYKIIMOHHOIO TOKa.

9 KJIACC

Paspnen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe aBmkeHune. MarepuanbHas Touka. Cuctema orcuéta. OTHOCUTEIBHOCTH
MEXaHUYECKOr0 JIBW)KECHMs. PaBHOMEpHOe IpsMOIMHENHOE JABHXKeHHE. HepaBHOMepHOe
NpsAMOJNIMHENHOE JBM>KeHHE. CpenHsss W MIHOBEHHas CKOPOCTh Tela MPH HEPaBHOMEPHOM
JBUKECHUH.

VYckopenue. PaBHoyckopeHHoe npsMonuHeiHoe aBmkenne. CBoooaHoe majaenue. OnbIThl

Tamunes.

PaBHOMepHOE nBMXeHUE MO OKpykHOCTH. Ilepuon u wacrora oOpamenus. JIuneitnas u
yriaoBasi ckopocTu. LleHTpocTpeMuTensHoe YCKOpEHHE.



IlepBbiit 3akoH HerotoHa. Bropoi 3axkoH Herorona. Tperuit 3akoH HerotoHa. IIpuHiun
CYNEPIIO3UINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMs: cuiia TPEHHMsS! CKOJIBKEHUsS, CHJIa TPEHHUS
MOKOSs1, APYTHE BUAbI TPCHHUSI.

Cuna TSXKECTM U 3aKOH BCEMHUPHOIO TATOTEHMs. YCKOPEHUE CBOOOIHOrO NaJeHUS.
JBrxenne manetr Bokpyr Connpa. llepBas kocmuueckas ckopoctb. HeecomocTs
MEepPETPY3KH.

PaBHOBecue MaTepuanbHOM TOUKHA. AOCOIOTHO TBEPAOE Teno. PaBHOBecre TBEpIOTO TEIa
C 3aKpEIUIEHHON OChIO BpaleHus. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynse tena. M3menenune umnynbca. MMmynbe cuiibl. 3aKOH COXPAaHEHHs] MMITYJbCA.
PeakTnBHOE IBUXEHUE.

Mexannueckas paboTta U MOIIHOCTh. PaboTa cun TskecTH, ympyroct, TpeHus. Csi3b
sHepruv W paboThl. [loTeHumanpHas >HEPrus Teja, MOJHATOrO HaJ MOBEPXHOCTHIO 3E€MIIH.
[TorenmmansHas sHeprus cxaTol npyxuHbl. Kunetndeckas sneprus. TeopemMa 0 KHHETUYECKOM
SHEpPruu. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUH.

Jemoncmpayuu.

1. HaGumtoeHrne MEXaHUYECKOTO IBUKEHHS TeJla OTHOCUTEIBHO Pa3HBIX TeJl OTCUETA.

2. CpaBHeHME TyT€H W TPACKTOPHUM JBUIKEHHSI OJHOTO WM TOTO K€ TeJla OTHOCUTEIILHO
Pa3HBIX TEJI OTCYETA.

N3mepenune ckopocTy U yCKOPEHUS TPSIMOIUHEUHOTO JBUKEHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOT'O IBUKEHUSI.

Haburoienne ABM>XeHU Tena 10 OKPY>KHOCTH.

HaburoieHne MexaHMYeCKUX SIBJICHUMA, MPOUCXOSIINX B cucteMe orcuéra «Tenmexkar
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCHTEILHO KaOuHeTa QU3HKH.

o v AW

7. 3aBUCUMOCTb YCKOpPEHUS TeJla OT MAcChl T€JIa U ACUCTBYIOIIEH HA HETO CHUJIBI.

8. HaOmroneHue paBeHCTBA CUJI IPU B3aUMOAEHCTBUM TEl.

9. H3meHeHue Beca Tena NpHU YCKOPEHHOM JIBHYKEHUU.

10. Ilepenaya ummysbca Npu B3aUMOJICHCTBUU TEIL.

11. IlpeoGpa3oBaHus 3HEPTUU NIPH B3aUMOICHCTBUHU TEIl.

12. CoxpaHeHue uMIynbca pu HEYIPYroM B3aUMOJEHCTBUM.

13. CoxpaHeHue UMITyJIbca MPHU a0COIIOTHO YIIPYrOM B3aUMOJICHCTBUN.

14. HaGmtoieHre peakTUBHOTO JABUKCHUS.

15. CoxpaHeHrne MEXaHUYECKON IHEPTUU TTPH CBOOOTHOM TaJICHHH.

16. CoxpaHeHHE MEXaHUYECKOW SHEPIUHU NP ABUKEHUH TeJla MO 1eMCTBUEM IPYKUHBI.

Jlabopamopusie padomot u onvimel.

1. KoHcTpympoBaHWe TpakTa I pasrOHA M JAJbHEHIIEr0 PaBHOMEPHOTO JABUKCHUS
IIApUKA WU TEJIEKKH.

2. OmnpeneneHue cpeaHe CKOPOCTU CKOJNBKEHHs OpycKa WM JIBUKEHHUS IapHKa IO
HAKJIOHHOM IIOCKOCTH.

3. OmnpeneneHue yCKOPEHHs Tejla IPU PABHOYCKOPEHHOM [JBHKEHHHM I10 HAKJIOHHOW
IIJIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHH IPU PABHOYCKOPEHHOM JBM)KEHUU 0e3
HayaJbHOW CKOPOCTH.
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10.

11.

[IpoBepka THIIOTE3BI: €CIM TPH PABHOYCKOPEHHOM IBIDKCHMH 0€3 HadaJbHOM
CKOPOCTM IIyTH OTHOCATCS KaK psJI HEYETHBIX YHCEN, TO COOTBETCTBYIOLIHE
MIPOMEKYTKH BPEMEHHU OJITHAKOBBI.

HccnenoBanne 3aBHCHMOCTH CHJIBI TPEHHS CKOJBXKEHHUS OT CHIJIBI HOPMAJIBHOTO
JTaBJICHUSI.

Onpenenenne kKo3pPUINEHTA TPEHUS CKOTbKEHHS.

OnpeneneHue KECTKOCTU MPYKUHBI.

OmnpeneneHrie pabOTHl CWIIBI TPEHUS TPU PABHOMEPHOM JBIDKEHHH Tela IO
TOPU30HTAIEHONW TOBEPXHOCTH.

OnpeneneHue pabOThl CUIJIBI YIPYrOoCTH TpU TOABEME Tpy3a C HCIOJIB30BAaHHEM
HETIOJIBM)KHOTO U TIOABIKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHUs SHEPTHH.

Pa3zgen 9. Mexann4yecKue KoJ1e0aHus ¥ BOJTHBI.
KonebarensHoe nprxenne. OCHOBHBIE XapaKTEPUCTHKU KOJeOaHUWM: TMEPHOJ, YacTOTa,

amuityna. MaTtemaTuueckuid W TPYXKUHHBIA MasTHUKU. [IpeBpaiieHue sHepruu Mpu

KoJe0aTeIpHOM JBUKCHUU.

3atyxatomue konebanus. BeiHnyxaeHHbie konebanus. Pesonanc. MexaHW4ecKue BOJIHBI.
CaoiicTBa MexaHnueckux BOJH. [Ipo/ionbHBIE U MonepeyHble BOJIHBL. J[JIMHA BOJHBI U CKOPOCTh
e€ pacnpocTpaHeHHs. MexaHn4YecKue BOJHBI B TBEPIAOM TEJE, CEUCMUYECKUE BOIHBI.

3ByK. 'poMKOCTh 3ByKa  BeIcOTa ToHA. OTpaxkeHue 3Byka. Hppa3Byk u ynbTpa3ByK.

emoncmpayuu.

=
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Habmtonenue xonebanuil Ten moJ 1eHCTBUEM CHIIBI TSDKECTH U CHIIBI YIIPYTOCTH.
Habntonenue xonebanuii rpy3a Ha HUTU M HA TIPY>KUHE.

HabutoieHne BbIHYXIEHHBIX KOJIeOaHUI U pe3oHaHca.

Pacripoctpanenue npoAoabHBIX U MOMEPEYHBIX BOIH (HA MOJEIH).
HabntoneHne 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AxycTu4ecKkHil pe3oHaHC.

Jlabopamopusie padomot u onvimel.

1.
2.
3.

7.

OnpeneneHue 4acTOThl U Meproia KojaeOaHul MaTeMaTHYeCKOro MasiTHUKA.
OnpeneneHne 4acTOThl U Meproia KojaeOaHuil MPy>KUHHOTO MasTHUKA.

HccnenoBanue 3aBUCHUMOCTH TepHoa KoJieOaHUI MOJIBEHICHHOIO0 K HUTH Tpy3a OT
JUTUHBI HUTH.

HccnenoBanue 3aBUCUMOCTH MepuoJia KojleOaHUM MPYKUHHOTO MasiTHUKa OT MaccChl
rpysa.

IIpoBepka HE3aBUCMMOCTH MEpHOAa KoleOaHWH Tpy3a, MOABELICHHOTO K HHUTH, OT
Macchl Ipy3a.

OneIThl, JAEMOHCTPUPYIOIIKME 3aBUCUMOCTh IEpHoJa KoJeOaHWW MPYKUHHOTO
MasTHHKA OT MACChI Tpy3a U )KECTKOCTH MPYKUHBL.

N3mepenue yckopeHust CBOOOIHOTO MaJCHUs.

Pa3nes 10. DieKTpoMarHuTHOE 10Jie M 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHuTHOE T0JIe. DJIEKTPOMAarHUTHbIE BOJHBI. CBOWCTBA SJEKTPOMArHUTHBIX
BOJH. [IIkaia anexkTpoMarHuTHBIX BOJH. MCIIOJIB30BaHUE AIEKTPOMArHUTHBIX BOJIH JJI COTOBOM

CBA3U.

DneKTpoMarHuTHas npupoza csera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
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1. CBoiicTBa 3JIE€KTPOMArHUTHHIX BOJIH.
2. BoJsHOBBIE CBOWCTBA CBETA.
Jlabopamopusie padomot u onvimel.
1. H3yuyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C IOMOIIBI0 MOOMIIEHOTO Tene(oHa.
Pa3gen 11. CBeToBbIe fIBJICHUS.
JlyueBas monenb cera. Vctounuku cseta. [IpsMosinHENHOE pacnpOCTpaHEHUE CBETA.
3atmenus CosHia u JIynel. Otpaxenue cBeta. [Imockoe 3epkanio. 3aKOH OTpaXEHUsI CBETA.
[Ipenomnenue cBera. 3akoH npenomiieHus cBeTa. [lonHOe BHyTpeHHee OTpa)KeHUE CBETA.
Hcnonp3oBaHue MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOJAX.
Jlunza. Xox nydeir B numH3e. Onrmueckas cucremMa (oToamnmapara, MHUKPOCKONA |
Teneckona. ['1a3 kak ontuueckas cucreMa. bau3opykocTs U 1abHO30PKOCTb.
Paznoxenne 6enoro cBeta B ciekTp. OnbiTel HptoToHA. CrioskeHUe CIIEKTPaIbHBIX IIBETOB.
Hucnepcus ceera.
Jemoncmpayuu.
[IpssMonuHEHOE pacpOCTPaHEHHE CBETA.
OtpaxxeHue cBeTa.
[Tonyuenue n3o0pakeHU B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.
OnTuyeckuii CBETOBO/I.
Xon nyuelt B coOuparomeit TuHse.
Xox Jiydel B paccenBarole JIMH3E.
[Tonmyuenue n300paxeHUi ¢ TOMOIIBIO JIUH3.
[Tpunnun geiicTBus GporoanmnapaTa, MUKPOCKOIIA U TEJIECKOIIA.
10. Mopensb riasa.
11. PaznoxkeHue O€noro cBeTa B CIIEKT.
12. Tlomydenue 6en0oro cCBeTa Npu CIOKEHUH CBETA Pa3HbIX LBETOB.
Jlabopamopnuie pabomul u onvimel.
1. HccnenoBaHue 3aBUCHMOCTH yIJia OTPaKEHUsI CBETOBOTO JIyda OT yrja HaJeHusl.
2. UM3yyeHue xapakTepUCTUK U300paxKeHHsI MPEAMETA B TUIOCKOM 3€pKaJe.
3. HccnenoBanue 3aBUCHUMOCTH YIJia MPEJIOMIICHUSI CBETOBOTO Jiyda OT yria majeHusl Ha
TPAHUILIE «BO3TYX—CTEKIION.
[Tony4yenune n300pa>keHUI ¢ TTOMOIIBIO COOUPAIOIIEH JTUH3HI.
Onpenenennie POKYCHOTO PaCCTOSHUS U ONTHYECKON CHIIBI COOMPAOIIEH JTHH3BI.
OMnBITHI IO PA3IOKEHUIO OEJIOro CBeTa B CHEKTP.
OnBITHl M0 BOCTIPHUSATHIO I[BETA MPEIMETOB MPU MX HAOIIOJCHUU Yepe3 IIBETOBBIC
(UITBTPBL.
Pa3znea 12. KBanToBbI€e SIBJICHHS.
Omnsitel Pesepdopna u ninanerapuas monens aroma. Monens aroma bopa. Ucnyckanue u
MOTJIONIeHUE cBeTa aTOMOM. KBaHThL. JInHEYaThie CIIEKTPHI.
PagunoaktuBHOCTE. Anbda-, Oeta- u ramma-uznydeHus. CTpoeHHE aTOMHOIO siipa.
Hyxkinonnass mopnens aromHoro sigpa. M3oromsl. PannoaktuBHble npeBpainenus. [lepuon

LNk WN e

No wu s

HoJrypacraja aTOMHBIX siIep.

SAnepHble peakMy. 3aKOHbBI COXpPaHEHMsI 3aps0BOI0 U MacCOBOTO YHMCENl. DHEPIHsl CBA3U
aToMHBbIX sjaep. CBsi3b Macchl M 3Hepruu. Peakuuu cuHTe3a M JeneHus saep. McrouHuku
sHepruu CoJsiHLa U 3BE3 1.
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SAnepnas snepreTuka. JleiicTBUs paAMOAKTUBHBIX U3JTYYEHHUH HA )KUBbIE OPTaHU3MBI.
Jemoncmpayuu.

CrexTpsl U3JIYy4CHHS U TIOTJIOMICHHUS.

CrexTpsl pa3IuIHBIX Ta30B.

CnekTtp Bosiopoa.

Hab6monenue TpekoB B kamepe BuibcoHa.

ukhwne

Pabora cuéTunka HOHU3UPYIOLINX U3ITYYSHUH.
Peructpanus nznydeHust npupogHbIX MUHEPAJIOB U IPOAYKTOB.

Jlabopamopnuie pabomul u onvimel.

1. HaGmrozneHue CIUIOMIHBIX U JMHEHYAThIX CIIEKTPOB U3IY4YEHUS.

2. HccnenoBaHWe TpPEKOB: M3MEpPEHHE HSHEPTUU YACTHIBI [0 TOPMO3HOMY IyTH (IO

¢dboTorpadusim).

3. Msmepenue pagnoakTUBHOTO (hoHa.

IToBTOpPHTEIBHO-00001IIAO U MOYJIb.

[loBTOpHUTENBEHO--00001AIOIUIT  MOAYAb TMpEJHa3HAYeH JUId CUCTEeMaTH3aluu U
0000111eHNs TPEAMETHOTO COZIEPKaHMs U OMbITA JEATENbHOCTH, IPUOOPETEHHOTO MPH U3YYEHUHU
BCEro Kypca (pu3MKH, a Takke A MOATOTOBKH K OCHOBHOMY TOCYAApCTBEHHOMY 3K3aMEHY I10
¢$u3uke 115 00yJarommxcs, BEIOpaBIIUX 3TOT YUEOHBIH peaMeT.

IIpy wu3ydeHMM JAHHOTO MOIYJIS pEANU3ylOTCd M CUCTEMATU3UPYIOTCS  BHJBI
NEeSITeTbHOCTH, HAa OCHOBE KOTOPBIX oOOecreumBaeTcs JOCTHKCHHE NPEAMETHBIX U
MeTalpeIMETHbIX IUIAHUPYEMBIX pe3yJabTaToB 00ydeHus, (POpMHUPYETCs €CTECTBEHHOHAYYHas
IPaMOTHOCTb: OCBOEHHE HAy4YHBIX METOJOB MCCIEAOBAHUS SBICHUN HPHUPOAbI M TEXHHKH,
OBIIQ/ICHUE YMEHHUSMHU OOBSACHATh (PU3UYECKHE SBICHUS, NMPHUMEHSS TOJTy4YCHHBIC 3HAHMA,
pemark 3a1a4y, B TOM YUCJIE KAUECTBEHHBIE M DKCIIEPUMEHTAJIBHBIE.

[IpuHIMNIMATBHO NEATEIPHOCTHBIM XapaKTep JAHHOTO pa3fena peaausyeTcs 3a C4ET TOro,
YTO 00YUaIOILUECs BBIOIHSIOT 33JaHKs, B KOTOPBIX UM IIPEAJIaraeTcs:

Ha OCHOBE IOJIyYEHHBIX 3HAHUN PACIIO3HABATh U HAyYHO OOBSACHATH (PU3MUECKUE SBICHUS
B OKpYXarollei NpUpoe U MOBCEIHEBHOMN JKU3HH;

HCII0JIb30BaTh HAayYHbIE METOJbl MCCIEIOBAHUA (PU3NYECKUX SIBJICHHM, B TOM YHUCIE AJIs
IIPOBEPKHU T'MIIOTE3 U MOJTYYEHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHAT, HaydyHbIE OCHOBHI HanOoJjiee BaXKHBIX JOCTIKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HaIpuMep, NPaKTUYECKOTO HCIIOJIB30BaHUSA PA3JIMYHBIX HCTOYHUKOB DHEPIMH Ha OCHOBE
3aKOHA IIPEBPALLEHUS U COXPAHEHUS BCEX U3BECTHBIX BUOB SHEPTUHU.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenne Qu3MKM Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAaNpaBlIeHO Ha

JOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPECAMETHBIX U IMTPEAMETHBIX O6p330BaTeJ'II>HBIX PE3YIbTATOB.

B pesynbrate wusyueHus (GU3MKM Ha YpOBHE OCHOBHOIO 00Iero ooOpa3oBaHus Y

oOyyarorerocst OyayT c()OpMHPOBAHBI CIIEIYIONINE TMYHOCTHBIC PE3YJIbTAThl B YACTH:

1) mnaTpMoOTH4€eCKOro BOCIIUTAHUSA:

— TIPOSIBJICHUE MHTEpPEca K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUHCKON (hHU3MUECKOU
HAYKU;

— IIEHHOCTHOE OTHONICHUE K JOCTIKCHHUSIM POCCUUCKUX YIEHBIX --(PU3UKOB;

2) rpaskIaHCKOro U IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

— TOTOBHOCTh K aKTMBHOMY YYacCTHIO B 00CYX/I€HUU OOIIECTBEHHO 3HAYMMBIX U STHUECKHX
po0JieM, CBS3aHHBIX C IPAKTHYECKUM MTPUMEHEHUEM JOCTHKCHUN (DU3HKHY;

— OCO3HAaHHE BA)XHOCTU MOPAJIBHO--3TUYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YYEHOTO;

3) 3cTeTH4eCKOro BOCIUTAHMS:

— BOCTIPUSITUE ICTETHUECKHX KauecTB (PU3NYECKON HAyKH: €€ TapMOHHUYHOIO MOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI0 MO3HAHUS:

— OCO3HAHHE IEHHOCTH (HM3MYECKOW HAyKH KaK MOITHOTO WHCTPYMEHTA TMO3HAHHS MHUPA,
OCHOBBI Pa3BUTHUA TEXHOJOTHH, BAXKHEHUIIIEH COCTaBIAIONIEH KYJIbTYPbI;

— pa3BUTHE HAYIHOH JIFOOO3HATEIHLHOCTH, HHTEPECA K HCCIIE0BATEIICKOM eI TEIIbHOCTH;

5) popMupoBanus KyJbTYpPbI 310POBbSI H IMOIHOHAIBLHOI0 0J1arONOJyYnsi:

— OCO3HaHHME LEHHOCTH Oe30MacHOro 00pa3a XHU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaXXHOCTH TMpaBWJI 0€30MacHOr0 TMOBEACHHUS Ha TpaHCIOpTe, Ha JIOporax, C
AIIEKTPUIECKUM H TEIIOBBIM 000pPYIOBAaHUEM B IOMAIIIHUX YCIOBUSX;

— chOpMHPOBAHHOCTh HaBBIKA ped)JIeKCHUH, TPU3HAHNE CBOETO IMpaBa Ha OIMMUOKY U TaKOTO
K€ TIpaBa y Jpyroro 4ejioBeKa;

6) TPYyA10BOr0 BOCIMTAHMS:

— aKTHBHOE y4YacTHeE B PEIICHHH MPAKTUYECKUX 337ad (B paMKax ceMbH, 00pa3oBaTEIbHOM
OpraHu3aluy, Topojaa, Kpas) TEXHOJOTUYECKOM M  COIMaIbHOM  HampaBJIE€HHOCTH,
TpeOyIOIMX B TOM YHCIe U PU3NIECKUX 3HAHUM;

— MHTEpEC K MPAKTHUYECKOMY U3YUEHUIO PO eCcCHid, CBSI3aHHBIX ¢ (PU3UKOI;

7) IK0JI0OrHYeCKOro BOCIIUTAHMS:

— OpHeHTalus Ha TNpUMEHeHHe (GU3NYECKUX 3HAHUM A pelleHus 3anad B 00JacTu
OKPY’KaloIIe cpelibl, TUIAHUPOBAHUS TOCTYIIKOB M OLIEHKHM UX BO3MOXHBIX IMOCJEACTBUN
JUUISL OKPYXKAIOIIEH Cpeabl,

— OCO3HaHHE TTI00ATBFHOTO XapaKTepa KOJOTHIECKUX MPOoOJIeM U MyTel UX pelleHus;

8) amanTanum K U3MEHSIIOIMMCS YCJIOBHSAM COLUAIBHOI U MPUPOAHOM Cpe/ibl:

— MOTPeOHOCTh BO B3aMMOJACHCTBHM TMPH BBINOJHEHUNM WCCIECIOBAHUN H TMPOCKTOB
(bU3UIEeCKOI HAPABICHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSM JIPYTHX;

— MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO ACSTEIbHOCTD;

— noTpedHOCTh B (DOPMHMPOBAHUM HOBBIX 3HAHHWM, B TOM uucie (OpMYyIUpOBaTH HUIEH,
MOHSITHS, TUTIOTE3bI O PU3HUECKUX 0OBEKTAX U SBICHUSX;
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e — oco3HaHME JAe(PUINTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00J1aCTH (PU3HKH;

® — [UIAHUPOBAHHE CBOET'O PA3BUTHUS B IPHOOPETEHUN HOBBIX (PU3NUECKUX 3HAHUH;

® — CTPEMJICHHE aHAJIU3UPOBAThH U BBISIBIIATH B3aUMOCBSI3U NIPUPO/bI, OOIIECTBA U SKOHOMUKH,
B TOM YHCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

e — OICHKAa CBOUX JACUCTBUH C Y4YETOM BIMSAHUSA HA OKPYKAIOILYIO CpeLy, BO3MOKHBIX
[JIO0AIBHEIX [TOCIIEACTBUMN.

METAINIPEJMETHBIE PE3YJIbTATbHI

B pesympraTe OCBOCHHSI MpOrpaMMbl IO (U3WKE HA YPOBHE OCHOBHOTO OOIIEro
oOpaszoBanusi y oOyuwaromerocss OyayT copMHUpOBaHBI MeTamnpeAMeTHbIE pPe3yJabTaThl,
BKJIIOUAIOIME TIO3HABATENIbHbIC YHUBEpCAIbHbIE Y4eOHbIE JIeHWCTBUSA, KOMMYHUKATHBHBIE
yYHHUBepCaJbHbIE yueOHbIE IEUCTBUSA, PETYIATUBHbBIE YHUBEPCAJIbHbIE YUCOHbIE T1EHCTBUS.

Ilo3HaBaTeabHBIE YHUBEpPCAJbHBIC yqeﬁnble JelcTBUA

ba3soBble Jiornyeckue a1eiicTBUs:
® BBIBIATH U XapaKTEPU30BATh CYIIECTBEHHBIC TPU3HAKUA OOBEKTOB (SIBICHUN);
® YCTaHABJIMBATh CYLIECTBEHHbIN NMPU3HAK KJAacCU(UKALUHU, OCHOBAHUS 111 0000IIEeHHS
Y CPaBHEHUS;
® BBIABJISATH 3aKOHOMEPHOCTU M TPOTHUBOPEUHS B pacCMaTpUBAEMbIX (akTax, JAHHBIX U
HAOJIOICHUSAX, OTHOCAIIUXCS K (PU3NUECKUM SIBIICHUSM;
® BBIABIATH NMPUYMHHO--CJICICTBEHHBIC CBS3U TPU H3YUYCHHHM (PU3WYECKHUX SIBICHUA U
MPOLIECCOB, JIEJIaTh BBIBOJABI C MCIOJb30BAHUEM JIEIYKTUBHBIX W HMHAYKTHBHBIX
YMO3aKTFOYCHHN, BBIIBUTATh TUTIOTE3bI O B3aUMOCBSI3X (PH3UICCKUX BEITHYNH;
® CaMOCTOSITETbHO BbIOMpaTh cmoco0 pemieHUs y4eOHOM  Qu3Myeckoi 3amadu
(cpaBHEHHE HECKOJBKHUX BapHAHTOB pPEIICHUs, BBIOOP HaMOOJee MOAXOIAIICTO C
y4ETOM CaMOCTOSATEIHHO BbIIETICHHBIX KPUTEPHEB).
basoBbie ucciiefoBare/ibCKie AeHCTBUA:
®  JCIOJIB30BaTh BOIPOCHI KAK MCCIIEI0BATEIbCKU HHCTPYMEHT MO3HAHUS;
® TPOBOJUTH TIO CAMOCTOSITEJIBHO COCTaBJIEHHOMY IIJIAaHY OMNBIT, HECIOXKHBIN
buznyecKkuil IKCIEPUMEHT, HEOOIBIIIOE UCCIIeIOBaHIE (PU3NIECKOTO SIBICHUS;
® OIEHUBATh Ha NMPUMEHUMOCTHh U JIOCTOBEPHOCTHh MH(POPMAITUIO, MOTYICHHYIO B XOJI€
MCCIIEA0BAHUS WM SKCIIEPUMEHTA;
e caMOCTOSTeNbHO (opmynupoBaTh O0OOOIIEHUST Y BBIBOABI IO  pe3yjibTaTaM
MIPOBEIEHHOTO HAOIIOICHUS, OTIbITA, UCCIICIOBAHMUS;
® TIPOTHO3UPOBATH BO3MOXKHOE JajbHEHIIee pa3BUTHE (PU3UUYECKUX MPOIECCOB, a TAKKE
BBIJIBUTATh MPENONI0KEHUS 00 UX PA3BUTUH B HOBBIX YCIOBHSIX U KOHTEKCTAX.
Pabora ¢ undopmanmueii:
® TMPUMEHATh PA3NUYHBIE METOJAbl, HMHCTPYMEHTHI U 3alpoChl IpU TMOUCKE U OTOOpE
MH(POPMALIMY WU TAaHHBIX C YIETOM MPEIOKEHHON yueOHO# (pu3mueckoii 3a1auu;
® aHANU3HUPOBATh, CUCTEMATU3UPOBATh U HWHTEPIPETHPOBATh MH(DOPMALHMIO PA3TUYHBIX
BUJIOB U (hOPM MPE/ICTABIICHUS,
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CaMOCTOATENIBHO BBIOMpPATh ONTUMANBHYIO (OopMy TNpeacTaBieHHUs HHPOpPMALUU U
WITIOCTPUPOBATh peIIaeMble 3a/Ja4ll HECJIOXHBIMH CXEMaMH, JuarpaMMaMH, HHOU
rpadukoii U ©X KOMOMHAIIMSIMH.

KOMMyHI/IKaTI/IBHbIe YHUBEpPCAJIbHLIC yqeﬁnble aeiicTBHUSA:

B XoJe oOCyxkaeHHs y4eOHOTro MmaTepuana, pe3yabTaToB JabOpaTOpHBIX padoT u
MIPOEKTOB 3aJaBaTh BOIPOCHI IO CYMIECTBY OOCYKIAEMOI TEMBbI ¥ BBICKA3bIBATh HJICH,
HalleJICHHBIC Ha PEIICHUE 33/1a4 U ToIIep)KaHue 0J1aroKeaaTeIbHOCTH OOIICHHUS,
COTOCTABJISITh CBOM CYXKICHUS C CYXICHHSIMH JPYIUX YYaCTHUKOB JHAJIOTA,
00OHapYXMBATh PA3TMYNUE U CXOJICTBO MTO3UIINA;

BBIPaXKaTh CBOIO TOYKY 3PCHUS B YCTHBIX U IMMCHbMEHHBIX TEKCTaX;

nyOJIMYHO  TPEJICTaBIATh  PE3yJabTaThl  BBIMIOJIHEHHOTO  (PU3MYECKOro  OIbITa
(9KCTIEpUMEHTA, HCCIICIOBAHUS, IIPOCKTA);

MOHUMATh U MCIOJIB30BATh MPEUMYIECTBA KOMAaHIHOW M HHIWBUIYaJTbHOU pabOTHI
IIPU PEIICHNN KOHKPETHON (PU3NYECKOM MPoOIeMBbL;

NPUHUMATh [EIH COBMECTHOW JEeATEIbHOCTH, OPraHW30BbIBaTh JEUCTBUSA MO €&
JOCTIDKEHUIO: PACTIPEISIISITh POJIA, 00CYXKIATh MPOIECCH U Pe3yabTaThl COBMECTHOU
paboThI, 00001IaTh MHEHHS HECKOJIBKUX JIFOICH;

BBITIOJTHATh CBOIO YacTh PA0OOTHI, JIOCTHUTas KadeCTBEHHOTO pe3ysibTaTa MO CBOEMY
HaIPaBJICHUIO U KOOPJAUHHUPYS CBOM JCHCTBHUS C APYTUMH YJICHAMU KOMaH/IbI;
OIICHUBATh KA4YeCTBO CBOEr0 BKJIAJa B OOMMHA MPOAYKT TIO KPUTECPHUSIM,
CaMOCTOSITEIEHO CPOPMYITHUPOBAHHBIM YIaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasituBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUS

Camoopranuszaums:

BBISABIISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUsX, TPEOYIOUINX IS PEIICHUs
(bu3nUeCcKuX 3HAHUH;

OPUCHTHUPOBATLCA B Pa3JIMYHBIX IMMOAXOAAX HNPHUHATHUA peIHCHHfI (I/IHI[I/IBI/IZIyaJIBHOe,
NPUHSATHE PEIICHHS B TPYIITE, IPUHSATUE PEIICHUI TPYIIIOi);

CaMOCTOSITEIBHO COCTaBJSITh ANTOPUTM pEIIeHUs (U3MYECKON 3aJaud WIM TUIaHa
UCCIIC/IOBAHMSI C YYETOM HMMEIOLIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh IIPEIIaracMble BAPUAHTHI PELLICHU;

JienaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬂMOKOHTpOJ’Ib, 3MOLNOHAJIBLHBIA HHTEJLJIEKT:

JlaBaTh aICKBaTHYIO OLICHKY CUTYallUH U IPeJJIaraTh IUIaH €€ U3MCHEHMS,

OOBSACHATh NPUYUHBI JIOCTHXKEHUS (HEAOCTMIKEHHS) pe3yJIbTaTOB JAESTEbHOCTH,
J1aBaTh OLIEHKY IPHOOPETEHHOMY OIBITY;

BHOCUTBH KOPPEKTHBBI B JEATEIBHOCTH (B TOM YHCJIE B XOJ BBIOJHEHUS (PU3NIECKOTO
UCCIIEIOBAaHUSI WIM NPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIbCTB, M3MEHMBLIMXCS
CUTYallUi, YCTAHOBJICHHBIX OIIMOOK, BOSHUKILIUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yJIbTAaTa LEIH U YCIOBUSIM;

CTaBUTh ce0s1 HA MECTO APYroro 4yesjoBeKa B XOJE CIIOpa WIN AUCKYCCUU Ha HAyYHYIO
TEeMy, IOHUMATbh MOTHBBI, HAMEPEHUS U JIOTUKY APYIoOro;
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NpU3HABaTh CBOE MPaBO HAa OIIMOKY NpHU pEUIeHWH (QHU3MUECKUX 3aJady WId B
YTBEPKICHUAX HA HAYYHBIE TEMBI M TAKOE K€ MIPABO JAPYTOro.

HNPEIMETHBIE PE3YJIbTATHI

K koniy oOyuenuss B 7 kjiacce NpeIMETHbIE Pe3yJbTaThl HA 0a30BOM YpOBHE JIOJIKHBI
OTpaxkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHIA:

UCIIONIb30BaTh TMOHATHUS: (U3NYECKHE U XUMHUYECKHE SBJICHUs, HaOI0aeHHe,
HKCIEPUMEHT, MOJIeb, TUIOTE3a, CAUHULBI (PU3MUECKUX BEIMYHMH, aTOM, MOJIEKYIa,
arperaTHple COCTOSIHUS BeIlllecTBa (TBEPIOE, KUIKOE, ra3000pa3HOe), MEXaHUYECKOe
JBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE, IMPSAMOJUHEHHOE),  TPaeKTOpHs,
paBHOAEWCTBYIOImas cwia, Aegopmanus (ynpyras, IUIacCTHYEcKas), HEBECOMOCTb,
COO0OMIArOIINeECs COCY/IbI;

pasnuyath sBieHus (auddysus, TermoBoe ABUKEHUE YaCTULl BELIECTBA, PABHOMEPHOE
JIBUKEHHE, HEPAaBHOMEPHOE JIBM)KEHUE, MHEPLUs, B3aUMOJICHCTBUE TEJ, paBHOBECHE
TBEPIBIX TEJ C 3aKPEIUIEHHOM OChbIO BpAIEHMsA, Iepeladya JaBiIeHUS TBEPABIMU
TEJIaMU, JKUAKOCTSIMH U razaMu, aTMoc(epHOe JaBJIeHUE, IJIaBaHUE Tell, IPEeBPaIeHUs
MEXaHUYECKON HEPTrUH) MO ONMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UYECKOE SIBIICHUE;

pacro3HaBaTh MPOSIBIICHUE U3YYCHHBIX (DH3MUECKUX SIBICHUI B OKPY)KAIOILIEM MHpE, B
TOM 4YHcie (QU3MUECKUE SBICHUS B MPUPOJE: MPUMEPHl JABWKEHHMS C Pa3IUYHBIMU
CKOpPOCTSIMU B JKMBOW M HEXHUBOM NPUPOJAE, NEHUCTBUE CUIIbI TPEHUS B NPUPOJE U
TEeXHHUKE, BIMSHHE aTMOC(PEPHOro JaBJICHHS Ha >KMBOM OpraHusM, IJIaBaHUE PbIO,
pblYary B Teje 4YeJoBeKa, MPHU 3TOM IEePeBOJUTH MPAKTHUECKYIO 3aJady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOICTBA (MPU3HAKHM) (DU3UUYECKUX SBICHUH;

OIKCHIBATh U3YYEHHBIE CBOICTBA TeN U (PU3MUYECKUE SBJICHHUS, UCIIOIb3Ys (PU3UUECKUE
BEJIMYMHBI (Macca, 00BbEM, IJIOTHOCTHh BEIIECTBA, BPEMs, IyTb, CKOPOCTb, CPEIHSsS
CKOpOCTb, CHJIa YIPYIrOCTH, CHJa TSKECTH, BeC Teja, CWIa TpPEHUs, JaBJIECHUE
(TBEpmOro Tena, JKUAKOCTH, Ta3a), BBITAIKMBAIOUIAs CWJIa, MeXaHM4yeckas palorta,
MOIIHOCTb, IUJIEYO CHJIbl, MOMEHT CWJIbl, KOA(Q(UIUEHT TMOJE3HOro JEHCTBUS
MEXaHU3MOB, KMHETHUYECKasi U MOTCHLUAIbHAs 3HEPrus), NpU ONHUCAHUM IPABUIBHO
TPaKTOBaTh (PU3MUYECKUI CMBICI HCIIOJIb3YEMBIX BETUUNH, UX 0003HAYCHUS U €AUHUIIBI
(bu3NYeCKUX BEIMYUH, HAXOAUTh (OPMYIbI, CBA3BIBAIOIINE JaHHYIO (PUIUUYECKYIO
BEJIMYMHY C JPYTMMH BEIMYMHAMM, CTPOUTH TpadUKH H3YYEHHBIX 3aBUCHUMOCTEH
(GU3HYECKUX BEIINYNH,

XapakTepu3oBaThb CBOMCTBAa Tel, (DU3MYECKHE SIBIEHUS M IPOLECCHI, HCIOJIb3Ys
IIpaBWJIa CJIOKEHUs CUJI (BIOJb OAHOMU IMpsiMoii), 3akoH I'yka, 3axoH Ilackans, 3akoH
Apxumena, TpaBWIO paBHOBecHs phiuara (0JI0Ka), «30JI0TOC TPABUIO» MEXAaHUKH,
3aKOH COXpaHEHWs MEXaHUYeCKOM DSHEpruM, INpu OSTOM JaBaThb CIIOBECHYIO
(bopMyTHPOBKY 3aKOHA U 3aIIMCHIBATh €r0 MAaTEMaTHYECKOE BBIPA)KEHUE;

OOBSICHATh (U3UYECKUE SIBJICHUS, MPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CHUTYallMi MPaKTHKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH MPUINHHO-
-CJIEJICTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHHE M3 1—2 JOrMYecKUX IIaroB ¢ ONOPON Ha
1-2 wu3yueHHBIX CBOWcTBa (U3MYECKUX SBICHUH, (U3NYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;
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pemaTh pacuéTHple 3agauyd B 1-2 JeHCTBHA, HWCHOIB3YSd 3aKOHBI U (HOPMYIIBI,
CBsI3bIBAIOINME (U3MYECKHUE BEJIMYMHBI: HAa OCHOBE aHalIW3a YCJIOBHS 3a/Jaud
3aMKChIBaTh KPAaTKOE YCIOBUE, MOJACTABIATH (PU3NYECKUE BEIUYMHBI B (POPMYIBI U
MMpOBOAUTH pacqéTm, HaxXOAUuThb CIIPABOYHBLIC OAHHBIC, HGO6XOI[I/IMI)IC AJi pelICHUSA
3aJ1a4, OIICHUBATh PEATUCTUYHOCTh MOTYYeHHON (PU3NYECKON BEIUYUHBL;
pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTh MPH IMOMOIIU (PUINIECKUX
METOJIOB, B ONHCAHUM HCCIEAOBAHUS BBIACIATH IPOBEPAEMOE MPEANOI0KEHUE
(runotesy), pas3idyaTb M HUHTEPIPETHPOBATh IIOJYYEHHBIH pE3ysIbTaT, HAXOAUTh
OLINOKY B XO0J¢€ o1bITa, ACJIaTh BEIBOJLI I10 €0 PE3yjibTaTaM,

MIPOBOJIMTH OMBITHI MO HAONIOCHUIO (PU3UUECKUX SBICHUN WIH (PU3NIECKUX CBOHCTB
Ten: GOpMYIUPOBAaTh MPOBEPSEMbIE MPEAMNOIOXKECHHs, COOMpAaTh YCTAaHOBKY U3
MPEIJIOKEHHOTO 000PYAOBaHHUS, 3aMUCHIBAaTh XO/1 OMbITa U (POPMYITHPOBATH BHIBOIBL;
BBITIOJIHATH TPSIMBbIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAcChl Tesa, 00bEéMa, CHIIBI U
TEMIIEPATyphbl C HCIOIH30BAHHEM AHAJIOTOBBIX U IU(PPOBHIX MPHUOOPOB, 3aMHCHIBATH
MOKa3aHUs TPUOOPOB C YIETOM 3aJaHHON aOCOTIOTHON OTPEITHOCTH U3MEPEHHUI;
MIPOBOJIMTH UCCIIEIOBAaHUE 3aBUCUMOCTU OIHOU (PM3MUYECKON BENWYHMHBI OT APYroil ¢
MCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JABMXKYIIETOCS
TeJa OT BPEMEHU JBUKEHHSI TeJla, CHJIbl TPEHUSI CKOJIbKEHUSI OT Beca Teja, KauecTBa
00paboOTKH TOBEPXHOCTEH TEN W HE3aBUCUMOCTH CHJIBI TPEHHs] OT IUIOMIAU
COIIPUKOCHOBEHUS TEJ, CUJIbI YIPYTOCTH OT YMJIMHEHHs INPYKHUHBI, BBITAIIKMBAIOIIECH
cuibl 0T 00BEMa NOrpyKEHHOM 4YacTH Teda M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBHCHMOCTH OT TUIOTHOCTH TeNla, OT TIyOWHBI, HA KOTOPYIO TOTPYKEHO TeJo,
YCIIOBUI IJIaBaHUsS TeJ, YCIOBUW paBHOBECUs pbluyara U OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAaHUM y4eOHOTO HCCIENOBaHUS, COOMpaTh YCTAHOBKY U  BBINOJHSTH
U3MEPEHUs], clenys MPeIoKEHHOMY IUIaHy, (PUKCUPOBATh PE3yJbTAThl MOTYyYCHHON
3aBUCUMOCTH (1)I/ISI/I'—IGCKI/IX BCJIMYMH B BHJAC MNPCATIONKCHHBIX Ta6J'II/II_I u Fpa(bI/IKOB,
JIeaTh BBIBOJIBI 110 pe3y/ibTaTaM UCCIEIOBAHMUS;

IMPOBOAWUTL KOCBCHHBIC HW3MCPCHUA (1)I/I3I/I'-ICCKI/IX BCIIMYNH (HHOTHOCTB BCIIIECTBa
KUAKOCTA U TBEPAOTO Tela, CUIa TPEHUS CKOJBKEHHUS, [AaBICHHE BO3AyXa,
BbITAJIKUBAKOIIad CHJIa, I[CﬁCTByIOHIEUI Ha HOFp}’)KéHHOC B JXUIKOCTh T€JO,
KOA(DPUITMEHT TMOJE3HOTO JCHCTBUS MPOCTHIX MEXAHU3MOB), CIEAys MPEIIOKEHHOMN
WHCTPYKIIUU: TIPH BBIITOJIHEHUU U3MEPEHUI cCOOMPaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY
U BEIYHUCIIATH 3HAUEHUE HCKOMOU BCJINYHHDBI,

coOmofaTh TMpaBuiIa TEXHUKHM O€30MacHOCTH TMpu paboTe ¢ 71abOpaTOpHBIM
000pyI0BaHUEM;

YKa3bIBaTh MPHUHIMIBI ACHCTBUS TPUOOPOB U TEXHHUUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIONIUECS COCYbI, 0apOMETp, phluar, MOJABWXHBIA U
HEMOJIBIKHBIN OJIOK, HAKJIOHHAS TIOCKOCTD;

XapaKTepu30BaTh MPUHIUIBI JACHCTBUS M3YYEHHBIX IPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOpOM Ha WX OMHCaHHUA (B TOM YHCIE: MOAIIMIHUKU, YCTPOHCTBO
BOJONPOBO/IA, THIPABIMYECKUNA IMpPEcC, MAHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC,
apeoMeTp), MCTOB3Ysl 3HAHUS O CBOMCTBAaX (PU3MUECKUX SIBICHUHA M HEOOXOIUMBIC
¢buznyeckre 3aKOHbI 1 3aKOHOMEPHOCTH;

NPUBOJIUTH TpPHUMEPHl (HAXOAWTh HH(MOPMAIMIO O TMPHUMEpax) MPAKTHYECKOTO
UCIIONIb30BaHUsl (M3MUYECKUX 3HAHWM B MOBCEAHEBHOW >KM3HHM [JIs1 OOecreueHUs
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0€30MacHOCTH TpH OOpalleHud C NpUOOpaMU U TEXHUYECKUMH YCTpOMCTBaMH,
COXpaHEHHsI 3/I0pOBbSI M COOJIOJEHUS HOPM SKOJIOTUYECKOTO TIOBEACHUS B
OKpYXalolleu cpee;

OCYILECTBIISITh OTOOp HMCTOYHMKOB HH(popManuu B VHTepHETE B COOTBETCTBHH C
3aJJaHHBIM TTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIINXCS 3HAHUM U MyTEM CpaBHEHUS
Pa3IUYHBIX UCTOYHUKOB BBIICIATH HHGOPMAIIUIO, KOTOpAs SBISETCS MIPOTUBOPEUHBON
WJIM MOKET OBITh HEJIOCTOBEPHOI;

UCIIOJIF30BATh MPH BBIMOJIHEHUH YYeOHBIX 3aJJaHUI HAyYHO--TIOMYISAPHYIO JIUTEPATyPy
(GU3NIECKOTO CO/epIKaHUs, CIPAaBOYHBIE MaTepHallbl, pecypchl cetu HTepHer,
BJIQ/IeTh MpHUEMAMH KOHCIIEKTUPOBAHMSA TEKCTa, MpeoOpa3oBaHus WHPOpMALUU U3
OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIC KpaTKWE MUChbMEHHBIC M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
HCTOYHUKOB MH(pOpMAIK (PU3NIECKOTO COAEPIKAHUSA, B TOM YUCIIE MyOJIUYHO AeNaTh
KpaTKue COOOLIeHHs O Pe3y/bTaTax MPOEKTOB UM YUYeOHBIX UCCIIEI0OBAaHUM, IPU 3TOM
rPaMOTHO HCIONIb30BaTh W3YUEHHBIM TMOHATUHHBIA ammapat Kypca (QH3HMKH,
COIIPOBOKIATh BHICTYIICHHE NIPE3CHTAIHEIH;

IIPYU BBIMIOJIHEHUHU y4EOHBIX MPOEKTOB M MCCIEAOBAHUN pacmlpeaensiTh 00s13aHHOCTH B
rpyIIe B COOTBETCTBHH C IOCTaBICHHBIMU 33Ja4aMH, CIICJUTD 32 BHIIOJIHEHHEM IUIaHa
JNEUCTBUM, aJeKBaTHO OLEHUBaTh COOCTBEHHBIN BKJIaJ B JESTENBHOCTb T'PYIIIBL,
BBICTpAaUBaTh KOMMYHHUKATHBHOE B3aUMOJCHCTBHE, YUUTHIBasi MHEHHE OKPY)KAIOIIIHX.

K xonmy oOyueHuss B 8 KJjacce mpeaMeTHBIC pe3yJabTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD y O0YUAIOIIMXCSI YMEHHUIA:

WCIOJIb30BaTh MOHATHUSA: Macca U pa3sMepbl MOJIEKYJ, TEIUIOBOE IBUKEHHUE aTOMOB U
MOJIEKYJ, arperaTHbleé COCTOSIHHS BEIEeCTBA, KPUCTAJUIMYECKUE U aMOp(HbIC Tela,
HACBILLCHHBIA M HEHACBILLICHHBIN IMap, BJAXXHOCTh BO3AyXa, TEMIIEPATYpPa, BHYTPEHHSISA
SHEPrus, TEIIOBOW JIBUTATENb, SJIEMEHTAPHBIN AJIEKTPUUECKHUMN 3apsl, SJIEKTPUUIECKOE
1oJie, TPOBOAHUKH M JIUAJIEKTPUKH, MOCTOSIHHBIA 3JIEKTPUUECKUN TOK, MarHUTHOE
() (X

pa3nuyath sIBICHUA (TEIJIOBOE pacCHIMpEHUE U CKaTue, TeIulonepenaya, TEIIOBOE
paBHOBECHE, CMAYMBAHWE, KANWUISIPHbIE SBJICHUS, WCIAPEHUE, KOHICHCAIM,
IIJIaBJIEHUE, KpUCTAJIN3aLUs (oTBepaeBaHue), KHUIICHHE, TerIonepeaaya
(TEemIonpOBOHOCTh, KOHBEKIIUS, W3IyUYCHHUE), AJNIEKTPU3ALMS Tell, B3aUMOJCHCTBUE
3apsA0B, JEUCTBHUS JJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKAHHUE, B3aUMOJIECHCTBUE
MarHuTOB, JAEHCTBUE MATHUTHOIO IOJS HA MPOBOJHHUK C TOKOM, 3JIEKTPOMAarHWTHAas
WHAYKIWSA) TIO OINHUCAaHUI0O UX XapaKTePHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOLIUX TaHHOE (PU3UYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SBICHHUM B OKPYKAIOLIEM MHUPE, B
TOM 4HClIe (PU3NUECKUE SBICHUS B TPUPOJE: TMOBEPXHOCTHOE HATSDKCHHE U
KalWUISpHBbIE SIBICHHS B NPHUPOAE, KpUCTAUIbl B mpupone, uznydeHue CoiHIa,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHME pOCHI, TyMaHa, WHEs, CHera,
ANIEKTpUYECKUE SBJIEHUS B aTMocdepe, IJIEKTPUUYECTBO JKUBBIX OPraHHU3MOB,
MarHuTHOE Mojie 3emMiH, Apedd TOIIOCOB, POIb MArHUTHOTO TOJNS JJIsl JKU3HHM Ha
3emiie, OJIAPHOE CUSHHE, TIPH 3TOM TMEPEBOJUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbBIE CBOWMCTBA (MPU3HAKH) (PU3UUECKUX SBICHUII;
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OIKCHIBATh U3YYEHHBIC CBOIMCTBA TeN U (PU3MUECKUE SBJICHHUS, UCTIOIB3Ys (PU3UUIECKUE
BEJIMUMHBI (TemrepaTypa, BHYTPEHHSSI SHEPrus, KOJWYECTBO TEIUIOTHI, YZAelbHas
TEIUIOEMKOCTh ~ BEILECTBA, yJeJbHAas TEIUIOTa IUIABJICHMSA, YAEJIbHAas TEIUIoTa
napooOpazoBaHus, ylelbHas TEIUIOTa CTOpPaHHs TOIUIMBA, KO3(DPHUIMEHT MOIE3HOTO
JEHCTBUS TEIJIOBOM MAIlMHBI, OTHOCHUTEJIbHASI BIIAXXHOCTh BO31yXa, JJICKTPHUUYECKUMN
3apsd, CWia TOKA, OJJIEKTPUYECKOE HaIpsSDKEHHE, CONPOTUBIEHUE IIPOBOJIHUKA,
yZETBHOE COMPOTUBJICHUE BEUIECTBA, pad0Ta U MOLTHOCTh 3JEKTPUUECKOTO TOKA), IpU
ONKCAaHUM MPABUIBHO TPAKTOBAaTh (U3NYECKUH CMBICI HCHOJIb3YEMBIX BEJIUYMH,
0003HaueHUs M eIUHUIBI (U3NUECKUX BEIWYHH, HAXOAUTh (OPMYJIBI, CBA3BIBAIOIINE
JAaHHYI0 (U3MYECKYI0 BEJIWYMHY C JAPYTMMH BEIMYUHAMH, CTPOUTH TrpaduKu
U3YyYCHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEJINYMH;

XapaKTepru30BaTh CBOMCTBA Tel, (DU3MYECKHE SIBICHUS M TPOLECCHI, HCIIOIb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KMHETUYECKOM TEOPUM CTPOCHMs BEIIECTBA,
IPUHLMIT CYNEPHO3UIMHU Moyl (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHUs
3apsiga, 3akoH OMa 1ig ydacTka nenu, 3akoH Jxoyns—JIeHna, 3aKoH COXpaHEHUS
SHEpPIUH, NMPHU STOM JAaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHAa U 3alMCHIBATh €ro
MaTeMaTHYeCKOe BbIPAKECHUE;

OOBSICHATh (PU3MUYECKHE MPOLECCHl W CBOWCTBA Tell, B TOM YHUCIE U B KOHTEKCTE
CUTyaui IIPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BBISIBIISITh
HNPUYMHHO-CJIEICTBEHHbIE CBSA3HM, CTPOUTh OOBSICHEHHE M3 1—2 JIOrMYeCKuX LIaros ¢
Oropoif Ha 1—2 M3y4EHHBIX CBOWCTBA (PM3NYECKHX SBICHUHN, PU3UIECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;

pemaTh pacuéTHble 3afauyd B 2-3 JEHCTBHSA, HCHOJIb3Ysd 3aKOHBI U (HOPMYIIBI,
CBA3BIBAIOIIME (PU3MYECKHE BEJIWYMHBI: Ha OCHOBE aHalM3a YCJIOBUS 3a/Jayu
3alUChIBaTh KPAaTKOE YCIIOBHUE, BBIABIIATh HEJOCTATOK JAHHBIX IUIS PEIICHHS 3aadH,
BBIOMPATH 3aKOHBI U (YOPMYJIBI, HEOOXOAUMBIE IS €€ PelIeHUs, TIPOBOJUTH Pacu&Thl U
CpaBHHUBATh MOJIYYEHHOE 3HAaUeHHE (PU3NUECKON BEIMUMHBI C U3BECTHBIMU JAHHBIMU;
pacmo3HaBaTh NPOOJIEMbI, KOTOpPHIE MOXXHO pELIMTh IPH TOMOIIM (HU3HYECKUX
METOJIOB,  MCIIONIb3ysd  ONMCAHME  MCCIENOBAaHUSA,  BBIACIHATH  IPOBEPSIEMOE
IIPENIIOJIOKEHUE, OLICHUBATh IPaBUWJIBHOCTh IOPSAKAa IPOBEAEHUS MCCIEIOBAHUSA,
JIeJ1aTh BBIBOJIBI;

IPOBOJUTH OMNBITH IO HAOIIOACHUIO (PU3MUYECKUX SBICHUNA WM (PU3MYECKUX CBOWCTB
Ten (KanwuIsipHbIE SBJICHUS, 3aBUCUMOCTh [JaBJIEHHUS BO3AyXa OT €ro o0béma,
TEMIIEPATYPBI, CKOPOCTH NPOLIECCAa OCTBIBAHUS M HATPEBAHMS IIPU U3JIy4YEHUH OT LBETA
U3y4yaroule (MOryolare) MOBEPXHOCTH, CKOPOCTb HCHApPEHHMs] BOJBI  OT
TEMIEPATypbl JKUAKOCTH U IUIOMAAUM €€ TOBEPXHOCTH, DJJEKTpHU3alus Tel U
B3aMMOJECHCTBUE IEKTPUYECKUX 3apsiOB, B3aMMOJECHCTBUE ITOCTOSHHBIX MAarHUTOB,
BU3YyaIM3alisl MAarHUTHBIX MOJIEH NOCTOSIHHBIX MarHUTOB, AEMCTBHUSI MAarHUTHOTO TIOJIS
Ha IIPOBOJHHUK C TOKOM, CBOMCTBA DJIEKTPOMAarHUTa, CBOMCTBA JJIEKTPOJBUTATEISA
MOCTOSIHHOTO TOKa): (hOpMYyJIMpOBAaTh TMPOBEpSiEeMble MPEINOJIOKEHUs, COOUPaTh
YCTAaHOBKY M3 MpPEJIOKEHHOTO O00OpyIOBaHMS, ONHUCBHIBATH XOJA ONbITa MU
(bopMynHUpOBaTh BBIBOJIBI,

BBITOJIHATH NPSAMbIE U3MEPEHUSI TEMIIEPATypbl, OTHOCUTEIBHON BJIAXKHOCTH BO3]1yXa,
CWJIBl TOKa, HANpsKEHUS C HCIOJIb30BAHUEM AaHAJIOTOBBIX NMPUOOPOB U JIATYUKOB
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bu3MYECKUX BEIWYNH, CpPaBHUBATh PE3yNbTAaThl W3MEpPEHUN ¢ yu€ToM 3aJaHHOU
a0COJIIOTHOM MOTPEIIHOCTH;

MIPOBOJIMTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJHOW (DPM3MUYECKON BEIWYHHBI OT JIPYroul ¢
MCTIOJIb30BaHUEM TPSMBIX M3MEPEHUH (3aBUCHMOCTH COMPOTHBICHHS MPOBOJHHKA OT
€ro JUIMHBI, IJIOIAAHN MOMEPEUYHOr0 CEYEeHUsI U YAEIbHOTO COMPOTUBIICHUS BELIECTBA
MIPOBOIHMKA, CHIIBI TOKA, UAYIIETO Yepe3 MPOBOJHUK, OT HAMPSKESHHS Ha TIPOBOJIHUKE,
WCCIIC/IOBAaHHUE TIOCIIEAOBATEIFHOTO W TMApaJUICIIbHOTO COCTUHEHUH MPOBOIHUKOB):
IUTAHUPOBATh UCCIIEIOBAaHUE, COOMPATh YCTAHOBKY W BBINOJIHATH U3MEPEHHUs, CIenys
NpeUI0KEHHOMY TUIaHy, (PMKCUPOBATh Pe3yJbTAThl MOJYYECHHOIN 3aBUCUMOCTH B BUJIE
TaOJUI] ¥ TPaUKOB, AETATh BEIBOABI 110 PE3yJIbTaTaM HUCCIICAOBaHUS,

MPOBOJNTH KOCBEHHBIC M3MEpeHUs (U3NYECKUX BENUYHMH (yIeNbHAs TEIIOEMKOCTh
BEIIECTBA, CONPOTHBIICHHE MPOBOIHUKA, pad0Ta W MOIIHOCTh DJIEKTPHUYECKOTO TOKA):
IUIAHUPOBATh U3MEPEHUs, COoOMpaTh AKCIEPUMEHTAJIbHYI0 YCTAHOBKY, CIEIys
NPEUI0KEHHON MHCTPYKIUH, ¥ BBIYHUCIISTh 3HAYCHUE BEINYHMHBI,

coOmofaTh TMpaBWiIa TEXHUKHM O€30MacHOCTH Tmpu paboTe ¢ 71abOpaTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOPOH Ha WX OMHCAaHUS (B TOM YHCJE: CUCTEMa OTOIUICHUS JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIepMETp, BOJBTMETP, CUETUYHUK DJIEKTPUUECKOU
SHEPIUH, HIIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTeNbHBIE 3JIEKTPOIPHOOPHI
(mpuMepBl), SIEKTPUUECKHE TMPEIOXPAHUTEIH, SJIEKTPOMATrHUT, 3JIEKTPOIABUTATEIh
MOCTOSIHHOTO TOKA), WCIONB3Yysl 3HAaHUS O CBOMCTBaX (DM3MUYECKUX SIBICHUUA U
HeoOxouMbIe (hU3NYECKHE 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M H3MEpPUTENbHbIE MPHUOOPHI IO
CXeMaM U CXEMaTHYHBIM PHCYHKaM (JKHJKOCTHBIH TEPMOMETp, TEPMOC, TICUXPOMETD,
TUTPOMETP, JBUTATENIb BHYTPEHHETO CTOpPAHUs, DJIEKTPOCKOIL, PEOCTaT), COCTABIAThH
CXEMBbI DJIEKTPUYECKHX IIeTel C MOCeI0BaTeIbHBIM U MapaulebHBIM COEIUHEHUEM
AIIEMEHTOB, pa3jinyasl yCJIOBHbIE 0003HAUYEHUS 3JIEMEHTOB AIIEKTPHUYECKUX IIeTIeH;
OPUBOJUTH TMPUMEPH (HAXOAUTh MHQPOPMAIMI0 O MpHUMEpax) MPAKTHUYECKOTO
UCTIOJIb30BaHUsl (PM3MUECKUX 3HAHMA B TIOBCEAHEBHOW KHM3HM IS OOECIeYeHUs
0€30macHOCTH TIPU OOpAIIEeHUH C TNPUOOpAaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHMsI 3/I0pOBbsi M COOJIOJEHUS HOPM JKOJIOTUYECKOTO TIOBEACHUS B
OKpYXKarollei cpeae;

OCYIIECTBIISATh TMOUCK HH(pOpManuu ¢u3nueckoro cojepkanuss B HHTepHeTe, Ha
OCHOBE HMEIOIIUXCSA 3HAHUH W TYTEM CpaBHEHUS JONOJHHUTENBHBIX HCTOYHHUKOB
BBIIETSAT, MHGPOpPMAIUIO, KOTOpas SBISIETCS MPOTUBOPEYUBOM WU MOXKET ObITh
HEJIOCTOBEPHOW;

MCIIOJIb30BATh MPH BBHINOJHEHUH y4eOHBIX 3aJjaHUi HAyYHO--TIOMYJIPHYIO JIUTEPATYpy
($U3MUECKOT0 CO/Aep)KaHus, CIpPaBOYHbIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIAJIETh NMPHEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHHs WHGOpMAIMU W3
OJIHO} 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/aBaTh COOCTBEHHBIC IHCHMEHHBIE M KpAaTKHE YCTHBIE COOOIIEHUs, 0000Imas
nHGOPMALIMI0 U3 HECKOJIBKUX HCTOYHHKOB (PU3UYECKOTO COACpPIKAHUs, B TOM YHCIIE
nyOoJIMYHO  TPEACTABIATH  Pe3yJAbTaTbl  MPOEKTHOM WM  HMCCIEN0BATEIbCKON
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JEATEIIBHOCTH, IIPH 9TOM I'PAMOTHO HCIIONB30BaTh U3Y4YCHHBIN IMOHATUWHBINA ammapar
Kypca (pU3MKHU, COIPOBOXK/IATh BBICTYIUIEHHUE IPE3EHTALIMEH;

OpU BBIOJHEHUH YYEOHBIX IPOEKTOB M HCCIEAOBAaHMM (PM3NYECKHX IPOLIECCOB
pacnpenensaTh 0043aHHOCTU B TPYIIE B COOTBETCTBUHU C IOCTABJICHHBIMM 3a/ladyaMH,
CICINUTh 3a BBIIOJHCHUEM IUIAaHA JCHCTBUM M KOPPEKTUPOBATh €ro, aJcKBaTHO
OLICHUBaTh COOCTBEHHBIM  BKJaJ B  JEATENBHOCTh  IPYIIBL,  BBICTPAUBAThH
KOMMYHHUKAaTHUBHOE B3aUMOJICHCTBHE, TPOSBIISAS TOTOBHOCTD pa3peiiaTh KOH(IUKTHI.

K xoHuy oOyueHus B 9 kJjacce npeaMeTHbIE pe3yabTaThl Ha Ga30BOM YpPOBHE JIOJIKHbI
OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOLIMXCS YMEHHIA:

UCIIOJIb30BaTh TIOHATHSA: CHCTEMa OTCuY€Ta, MaTepualbHas TO4YKa, TPACKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHHUECKOTO JBWKEHUS, nedopmanus (ympyras, miacTuyeckas),
TPEeHHE, LEHTPOCTPEMUTEIILHOE YCKOPEHHE, HEBECOMOCTh M IEPErpy3KH, IEHTP
TSOKECTH, a0CONIOTHO TBEPAOE TEIO, LIEHTP TSHKECTH TBEPIOro Telia, PaBHOBECHE,
MEXaHUYeCKHe KojeOaHMs ¥  BOJHBI, 3BYK, HHOPa3BYyK M  YIbTPa3BYK,
9JICKTPOMArHUTHBIC BOJIHBI, ITKaja 3JCKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U
JTAJIbHO30PKOCTh, CIIEKTPbl HMCITYCKaHHWsS M TMOTJIOIICHUsS, ailbda-, Oera- U TraMMma-
U3JIyYEHUs, U30TOIIBI, SiIepHAast SHEPTeTHKA,;

pa3nuyath SBJICHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEHHOE IBIKCHHE,
PaBHOYCKOPEHHOE MPSIMOIMHEHHOE JBM)KEHUE, CBOOOIHOE MMAICHHUE TEJI, PABHOMEPHOE
JBIKCHHE TII0 OKPY)XHOCTH, B3aMMOJCHCTBHE TeJ, PCAKTHBHOE JBH)KCHHE,
KoJieOaTeabHOe JBH)KCHUE (3aTyXaIONIMEe W BBIHYXICHHBIC KOJeOaHHs), pPE30HAHC,
BOJIHOBOC JIBWDKCHHME, OTpPakK€HHWE 3ByKa, MPSIMOJIMHEHHOE pPaclpoCTpaHCHHUE,
OTpaKEHHE U TPEJIOMIICHUE CBETa, MIOJTHOC BHYTPCHHEE OTPAKEHHUE CBETA, Pa3JI0KECHUE
O0enoro cBera B CIEGKTP U CIOXKCHHE CIEKTPAJIbHBIX I[BETOB, IUCIICPCHS CBETA,
€CTECTBEHHAs PaJMOaKTUBHOCTh, BOSHHMKHOBEHHE JIMHEHUYATOrO CICKTpA H3IYUEHUS)
M0 ONKMCAHUIO WX XapaKTEPHBIX CBOWCTB W HA OCHOBE OIBITOB, JEMOHCTPHUPYIOLIHX
JaHHOE (PU3MYECKOE SIBIICHHE;

pacro3HaBaTh MPOSABICHUE U3YUECHHBIX (DM3UYECKUX SIBJICHUH B OKpYXKaroIieM Mupe (B
TOM 4uclie (PU3HYECKHE SIBJICHHS B TPUPOJIC: MPUIMBBI U OTJIHMBBI, ABIKCHHE IIAHET
COJIHEYHOM CHCTEMBI, PEaKTUBHOE JIBUYKCHHE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3E€MJICTPSICCHHE, CEHCMHYCCKHE BOJIHBI, IYHaMH, 3XO0, I[BETa TEl,
ONTHYECKHE SBJICHHUSA B  TMPUPOJAE, OHOJOTHYECKOe JCHCTBHE  BHIUMOTO,
yIBTPa(pUOJIECTOBOIO M PEHTTEHOBCKOTO H3JIyUYECHUH, €CTECTBECHHBIA pPaTuOaKTHBHBIN
(GOH, KOCMHUECKHE JIy4d, pPaJUOAKTUBHOC W3JIyUCHHE MPUPOIHBIX MHUHEPAJIOB,
JCHCTBHE paJlOAKTUBHBIX M3JyYCHUI HAa OPraHU3M YEJIOBEKA), IPU STOM IEPEBOIUTH
NPaKTUYECKYIO 3a/lady B YUeOHYIO, BBIICNATH CYIICCTBEHHBIC CBOWCTBA (NPU3HAKM)
(bU3NIECKUX SBICHUIA;

OINKCHIBATh U3YYCHHBIC CBOMCTBA Te U (U3NYCCKUE SIBJICHUS, HCIIOJIBb3Ys (PU3NUCCKUC
BEJIMYMHBI (CPEIHsISI U MTHOBEHHAs CKOPOCTh TeJia MPH HEPaBHOMEPHOM JIBUXKCHHUH,
YCKOpEHUE, MepeMeNICHHe, MyTh, YIJI0oBas CKOPOCTh, CHJIAa TPEHHS, CHJIA YIPYrOCTH,
CWJIa TSDKECTH, YCKOPEHHE CBOOOJHOTO TaJICHUs, BEC TeJa, MMITYJbC TEJa, UMITYJIbC
CHWJIbI, MEXaHUYECKasi paboTa M MOIIHOCTh, MOTCHI[HAIbHASI SHEPTHUS Teja, MOIHITOTO
HaJl TOBEPXHOCTBIO 3€MJIM, TIOTCHIIHAIBHAS SHEPTUs CKATOM MPY>KUHBI, KHHETHYECKas
SHEprus, MNOJHAas MEXaHWYecKas SHEeprus, MEpUuoJl W YacToTa KoJeOaHWH, IMHA
BOJIHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA, CKOPOCTh CBETA, IMOKA3aTelb MPEIOMIICHUS
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cpelbl), IpU ONMMCAHUM MPABUIIBHO TPAKTOBATh (PU3UYECKHH CMBICT MCIIOJIB3YEMbIX
BEJIMYMH, OOO3HAYCHHS M EIWHUIBl (PU3NYECKHX BEIUYWH, HAXOAUTh (HOPMYIIHI,
CBA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEJIMYMHY C APYTUMM BEJIMYMHAMH, CTPOUTH
rpauKy N3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIUYMH;

XapaKTepU30BaTh CBOICTBA Tell, (PU3NUECKUE SIBICHUS U MIPOLECCHI, UCIIOJb3Yys 3aKOH
COXpaHEHHsI PHEPTuH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHIMII CYNEPHO3ULUN CHII,
MPUHIAIT OTHOCHTENBHOCTH [ anmiesi, 3akoHsl HpIoTOHA, 3aKOH COXpaHEHHS UMITYIThCa,
3aKOHBl OTPAXKEHHMsSI M NPEJIOMIIEHUS CBETa, 3aKOHbl COXPAHEHMs 3apsioBOrO U
MaccoBOTO YHCENl TMpH SACPHBIX peaklusX, 0Oph OTOM JaBaTh CIIOBECHYIO
(bopMyYTHPOBKY 3aKOHA W 3aIIMCHIBATh €r0 MATEMaTHYECKOE BBIPA)KEHUE,

OOBSICHATh (hU3MUYECKHE MPOLIECCHl M CBOWCTBA Tell, B TOM YHUCIE U B KOHTEKCTE
CUTyalluld  TPAaKTUKO-OPUEHTHPOBAHHOTO  XapaKTepa:  BBIABIATH  MPUYHHHO--
CJIEICTBEHHBIE CBA3H, CTPOUTh OOBSCHEHHE U3 2—3 JIOrMYECKHX I1aroB ¢ OMOPOi Ha 2—
3 Uu3ydYeHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (UINYECKUX 3aKOHOB MM
3aKOHOMEPHOCTEM;

pemaTh pacuéTHbIC 3a/1a4M (OMUPAIOLIMEcs Ha CUCTEMY U3 2—3 YpaBHEHHUH ), UCTIONb3Ys
3aKOHBl M (DOpMysbl, CBs3bIBarOLIME (DU3MUECKUE BEIMYMHBI: HAa OCHOBE aHAJIU3a
yCIOBUS 3a/layd 3alMChiBaTh KpaTKOE YCJIOBUE, BBIABIATH HEJOCTAIONIME WIIH
M30BITOYHBIC JTaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIEC UI PEIICHHUS,
OPOBOJUTh Pacy€Thl M OLIEHWBATh PEATUCTUYHOCTh IOJTYYEHHOI'O 3HAYEHUs
(bU3HYECKON BEIIMYNHBL;

pacrno3HaBaTh MPOOJEMbI, KOTOpPbIE MOXXHO PEUIMTh IPH HOMOLIM (HU3HYECKUX
METOAOB,  HCIONB3ysd  ONHUCAHHE  WCCICAOBAaHUS,  BBIICIATH  IPOBEPSEMOE
MPE/IOI0KEHNE, OICHUBATh TPABHIIBHOCTh TIOPSIKa MPOBEJCHUS WCCIIECIOBAHUS,
JieJ1aTh BBIBOJIbI, HHTEPIIPETUPOBAThH PE3YJIbTaThl HAOIIOICHUH U OIBITOB;

MPOBOJIUTH OMBITH IO HAOIIOACHUIO (PH3MUYECKUX SBICHUNA WIH (PU3MYECKUX CBOWCTB
Tes (M3ydeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHsI SHEPIUH, 3aBUCUMOCTh
nepro/ia KojebaHuii MpyKMHHOTO MAasTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI U
HE3aBUCUMOCTb OT aMIUIUTYbl MaJbIX KOJeOaHUM, NPSIMOIMHENHOE paclpoCTpaHEeHNe
CBETa, pa3jioKeHUEe OeNoro cBeTa B CHEKTpP, M3yYCHHE CBOWCTB H300pa’keHHs B
IUIOCKOM 3€pKajie ¥ CBOWCTB H300paKeHHs IMpeaMeTa B COOHMpAloIel JHH3E,
HaOJIOZCHNE CIUIOUIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHUs): CaMOCTOSTEIBHO
co0upaTh YCTAHOBKY M3 U30BITOYHOrO HAOOpa 000PYAOBaHUS, ONUCHIBATH XOJ1 ONBITA U
€ro pe3ysbTaThl, POPMYITHPOBATH BHIBOIKI;

IPOBOJUTH TPU HEOOXOAMMOCTH CEPHIO HPSMBIX HM3MEPEHMH, OMpenessis cpeaHee
3HaYEHUE M3MEPIEMON BEIUYUHBI ((POKYCHOE pacCTOSHHE CcOOMparoueil JUH3BI),
000CHOBBIBATH BEIOOP CrIoco0a M3MEpeHHs (M3MEPUTEIIBHOTO MMPHUOO0pa);

MPOBOJIUTH HWCCIIEOBAaHUE 3aBHCUMOCTEH (PU3MUYECKUX BEIWYMH C HCIOJIB30BAHHEM
OpSAMBIX M3MEpPEHHH (3aBUCUMOCTh IyTH OT BPEMEHU IIPU PaBHOYCKOPECHHOM
JOBIDKEHUM 0€3 HavaJbHOH CKOpOCTH, TNepuoja KoJeOaHUuil MaTeMaTH4ecKOro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJla OTPaKEHUS CBETa OT yrja HaJeHUus u
yIJia MpesioMJICHHs OT yIJia MaJeHus1): TUIAHUPOBAaTh MCCIIEI0OBAHNE, CAMOCTOSTENLHO
coOupaTh yCTaHOBKY, (HKCHpPOBATH pE3yAbTaThl TOJXYYEHHOW 3aBHCHMOCTHU
(Gu3n4ecKux BEJIMYUH B BUJAE TaOJUI U rpadUKOB, IeJIaTh BHIBOJBI 110 pe3yibTaTaM
UCCIIE/IOBaHMS;
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NPOBOJUTh KOCBEHHBIE H3MEpEHUs (U3UUECKUX BEIUYMH (CpemHss CKOPOCTh U
YCKOpEHHE TeJia MPH PaBHOYCKOPEHHOM JIBUKCHUH, YCKOPEHHUE CBOOOTHOTO T ICHHUS,
KECTKOCTh MPYKUHBI, KOOPPUIIMEHT TPEHUS CKONbKEHUS, MEeXaHHueckas pabora u
MOIITHOCTh, YacTOTa M TEpPHOA KOJeOaHWHd MaTeMaTHYECKOTO W TPYKHHHOTO
MasiTHUKOB, OITHYeCKas Ccuia coOuparomiel JUH3bI, pPaJAMOAKTUBHBIN  (oH):
IUTAHUPOBATh HM3MEPEHHUs, COOMPATh SKCIEPHUMEHTAIbHYI0 YCTAHOBKY W BBITIOJIHSTH
U3MEPEHUs], CIeqys MPEJIOKEHHON WHCTPYKIMH, BBIYUCISATh 3HAYCHHUE BEIUYUHBI U
AHAIM3UPOBATh TMOJNYyYEHHBbIE pPE3ylbTaThl C Y4YETOM 3aJaHHOM TOTPEHIHOCTH
U3MEPECHU;

coONIfoIaTh TpaBWJIa TEXHUKH OE30MacHOCTH TIpu paboTe ¢ JabopaTOPHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE MPU3HAKM H3YYEHHBIX (U3MUECKHX MOJENel: MaTrepualbHast
TOYKa, a0CONIOTHO TBEPIOE TENO, TOUYEUHBbIM MCTOYHUK CBETA, JIy4d, TOHKas JIMH3A,
IUTaHEeTapHasi MOZEJNIb aTOMa, HYKJIOHHAsI MOZIeJIb aTOMHOTO S/1pa;

XapaKTepu30BaTh MPUHIUIBI JACHCTBUS M3YYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOIl HAa UX ONHUCAHUS (B TOM YHUCIE: CIIUIOMETP, JATYUKU MOJIOKESHHUS,
pPacCTOSIHUSA U YCKOPEHHUS, pPaKeTa, 9X0JI0T, OYKH, IEPUCKOT, (poToanmapar, ONTHYECKHE
CBETOBO/Ibl, CIIEKTPOCKON, MJO3MMETp, KaMepa BuiabcoHa), HCIONIB3ysS 3HAHUS O
CBOMCTBaX (PU3UYECKUX SBICHUN U HE0OX0auMbIe (PU3NYECKIE 3aKOHOMEPHOCTH,
MCIIOJIb30BATh CXEMBl U CXEMATHYHbIC PUCYHKH M3yUYEHHBIX TEXHUYECKUX YCTPOMCTB,
M3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTMYECKUX MPOLECCOB MPU PEIICHUU Yy4eOHO--
MPAKTUYECKHUX 3a/1ay, ONTUYECKUE CXEMbI JUIsl TOCTPOCHUS M300pakKeHUH B TIOCKOM
3epKajie ¥ cOOMparoLIel TUH3E;

NPUBOJUTH TMPUMEPH (HAXOAUTh MHQPOPMAIMI0 O MpHUMEpax) MPAKTHUECKOTO
UCTIOJIB30BaHUSl (PM3MUECKUX 3HAHWA B TIOBCEAHEBHOW KHM3HHM IS OOECIICYECHUS
0e30MmacHOCTH TpU OOpalieHUH C OpuOOpaMh M TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEHHsI 3/I0pOBbSI M COOJIOJEHUS HOPM OSKOJOTMYECKOrO TOBEJICHHUS B
OKpYXalolleil cpeae;

OCYILECTBIISATh MOUCK HH(pOpManuu (¢uzndeckoro conepxkanus B HHTepHeTe,
CaMOCTOATENIEHO (OPMYIIHPYSl TOWCKOBBIM 3ampoC, HAXOIUTh ITyTH OIpPEICIICHUS
JIOCTOBEPHOCTH TOJY4YE€HHOH HHGPOpMAIlMM HAa OCHOBE MMEIOIIMXCS 3HAHUA U
JIOTIOTHATEILHBIX HCTOYHUKOB;

MCIIOJIb30BATh MPH BBIMOJIHEHUH y4eOHBIX 3aJaHUi HAyYHO--TIOMYJISAPHYIO JIUTEPATypy
($U3NIECKOTO CO/ep)KaHUsl, CIPAaBOYHBIE MaTepHallbl, pecypchl cetu HTepHer,
BJIa/IeTh MpHUEMAMH KOHCIIEKTUPOBAHMSA TEKCTa, MpeoOpa3zoBaHus WHPOpMALUU U3
OZHOM 3HAKOBOW CHCTEMBI B IPYT'YIO;

CO3/1aBaTh COOCTBEHHBIC NMTMCHMEHHBIC U YCTHBIE COOOIIEHUS Ha OCHOBE MH(OpMaIuu
U3 HECKOJIBKUX HCTOYHUKOB (DU3MUECKOTO COACPKAHMS, MyOIUYHO IMPEICTABISATH
pe3yIbTaThl MPOSKTHOW MIIM MCCIEIOBATEIBCKON MEATEIFHOCTH, TPH 3TOM TPaAaMOTHO
MCIIONIb30BAaTh W3YYEHHBIM TMOHSATHUHHBIA ammapaT H3y4yaeMoro pasneia (QHU3uMKd u
COIIPOBOKIATh BBICTYIUIGHHE NpE3eHTalMeld ¢ Y4€ToM OCOOEHHOCTEeH ayauTopuu
CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
No | HanMenosanme Konn4yectBo yacos DJIEKTPOHHBIE
(undposbie)
n/ | Ppa3siesioB U TeM Bcer | Koutposbn | TIpakTtuyeck
o0pa3oBaTe/ibHbIE
n nporpamMmMbI 0 ble padoThbI ue padoTbl
pecypcsl
Pa3nea 1. ®@u3nka u e€ posib B NO3HAHUH OKPYKAKOLIEro MHPa
DUBHKA - HAVKA O bubmuorexa [IOK
1.1 Y 2 0 0 https://m.edsoo.ru/7f41
HPHPOAE 6194
DIBIecKILe bubnmoreka [JOK
N3NYCCKU
1.2 I 3 0 2 https://m.edsoo.ru/7f41
6194
EcrectBenHoHay4 bubmuotexa [IOK
1.3 | H=bIi MeTOR 1 0 0 https://m.edsoo.ru/7f41
MMO3HAHUS 6194
Hroro no pazneny 6

Paspean 2. [lepBoHavajibHbIe CBeIeHNSI 0 CTPOEHMH BelleCTBa

Crpoee bubnmoreka [IOK
2.1 2 0 1 https://m.edsoo.ru/7f41
BEILIECTBA 6194
JIB>xeHue u bubmuotexa [IOK
2.2 B3aUMOJIEIICTBHE 1 0 0 https://m.edsoo.ru/7f41
YaCTHI] BEIIECTBA 6194
ArperatHbie bubmuotexa [JOK
2.3 COCTOSIHUS 2 0 0 https://m.edsoo.ru/7f41
BEIIECTBA 6194
Hroro no pazgeny )
Paznen 3. /IBu:keHune U B3auMojieiicTBHE TeJl
Mexanundeckoe bubmorexa LIOK
3.1 —— 4 0 0 https://m.edsoo.ru/7f41
6194
Viepis, macca bu6mmoreka [IOK
3.2 rmomom’b ’ 6 0 2 https://m.edsoo.ru/7f41
6194
bu6nmoreka [IOK
3.3 Cuna. Buasl cuin 12 1 2 https://m.edsoo.ru/7f41
6194
Wroro no pazueny 22
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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
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH U Ta30B

[aBnenue.
[Iepenaua
HaBJICHUA bu6nmoreka [IOK
4.1 TBEPABIMU 3 0 0 https://m.edsoo.ru/7f41
TeJlaMH, 6194
KUJIKOCTSIMH U
razamu
bu6nmmoreka [IOK
4.2 Hapnerie 5 0 0 https://m.edsoo.ru/7f41
JKHUJIKOCTH 6194
Arvocheproe bubmuorexa [IOK
4.3 aBneHHe 6 0 0 https://m.edsoo.ru/7f41
6194
JeiicTBue
bu6nmmoreka [IOK
4.4 z;ﬁiicm H rasa 7 1 3 https://m.edsoo.ru/7f41
pyXE€HHOE B 6194
HHX TEJIO0
Htoro no pazneny 21
Pa3pnen 5. Pabora 1 MOIIHOCTH. JHeprust
PaGora i bu6nuoreka [IOK
5.1 MOIIHOCTS 3 0 0 https://m.edsoo.ru/7f41
6194
Mpoctsie bubmuorexa [IOK
5.2 MeXAHIAMEL 6 0 2 https://m.edsoo.ru/7f41
6194
MexaHnndeckas Brbmorexa LIOK
5.3 SHepri 3 1 0 https://m.edsoo.ru/7f41
6194
Hroro no pasneny 12
PeszepBHOE Bpems 2
OBLIEE
KOJIMYECTBO
YACOBIIO 68 3 12
[TPOIT'PAMME
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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
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KJIACC

KosnuyectBo yacos DJIEeKTPOHHBbIE
Ne | HaumeHoBaHuUe
(uudposbie)
n/ | pasgenoBuTeM | Bcer | KoHTpoabH IIpakTH4eck
o0pa3oBaTejibHbIE
n NPOrpamMMmel 0 bie padoThI e pabdoTbl
pecypcsbl
Pasnea 1. TenuioBble siBjIeHUs
Crpoenue u bubnmoreka [JOK
1.1 CBOWCTBa 4 0 0 https://m.edsoo.ru/7f418
BEIECTBA 1ce
TerToBLE bu6mmoreka [IOK
1.2 22 1 4 https://m.edsoo.ru/7f418
MIPOLIECCHI
lce
Hroro no pazneny 26

Pa3nea 2. DiiekTpudeckue ¥ MATHUTHbIE SIBJICHHSA

DIIEKTpUUYECKHE
3apsbl. bu6nmoreka [IOK
2.1 3apsHKCHHBIC 7 0 0 https://m.edsoo.ru/7f418
Tela U UX 1ce
B3aMMO/ICHCTBHE
IlocTostHHBINM bubmuorexa [IOK
2.2 JJIEKTPHUYCCKUI 22 1 7 https://m.edsoo.ru/7f418
TOK 1ce
MarHiTHELe bubmuorexa [IOK
2.3 6 0 2 https://m.edsoo0.ru/7f418
SIBJICHUSI 1ce
SeKTpoMArHHT bu6mmoreka [IOK
2.4 4 1 0 https://m.edsoo0.ru/7f418
Hasi HTHIYKIAS
1ce
HWroro no pazneny 39
PeszepBHOE Bpems 3
OBIIEE
KOJIMYECTBO
YACOB I1O 68 3 13
[TPOTPAMME
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https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KoaudecTBo 4acoB DJIeKTPOHHBbIE
Ne HaunMeHoBaHue P —
n/ paszaenoB u TeM | Beer | KoHTpoabH IIpakTH4eck 06pa3I:)BaTeJILHLIe
n NPOorpamMmMbl 0 ble padoThI ue padoTbl pecypeni
Pa3nea 1. MexaHn4ecKHe SIBJEHHUS
M
CXQHIHCCKO bu6mmoreka [IOK
1.1 ABIDRCIHC 1 11 0 1 https://m.edsoo.ru/7f41a
CIIOCOOBI €ro
4a6
OIMCAaHUS
Baanoneiic bubnmoreka [JOK
UMOJIEUCTBU
1.2 A 22 1 2 https://m.edsoo.ru/7f41a
€ Tel
436
3aKOHLI bu6mmorexa [IOK
1.3 10 0 2 https://m.edsoo.ru/7f41a
COXpaHEHHUs 436
HWroro no pazneny 43
Pa3nea 2. MexaHn4ecKHe K0JI€0AHUS U BOJIHEBI
Mexanuveckue Brbmmorexa LIOK
2.1 7 0 2 https://m.edsoo.ru/7f41a
Kose0auus
436
MexaHn4ecKue brbmorexa LIOK
2.2 7 1 0 https://m.edsoo.ru/7f41a
BOJIHBL. 3BYK
436
Hroro no pasgeny 14

Pasznen 3. BHCKTPOMaFHI/ITHOC I10JI€ U JIEKTPOMATrHUTHBIC BOJTHbI

DIICKTPOMATHHT bubmuorexa [IOK
3.1 roe foe u 5 0 0 https://m.edsoo.ru/7f41a
AIEKTPOMAarHUTH 426
bIC BOJIHBI
Hroro o pazgeny 5
Paznen 4. CBeToBbIE AIBJIEHHSI
3aKOHBI bubnmoreka [JOK
4.1 pacnpocTpaHeHu 6 0 1 https://m.edsoo.ru/7f41a
s CBETa 4a6
JIun3e1 1 bu6nmmoreka [IOK
4.2 OINITHYECKHE 5 0 1 https://m.edsoo.ru/7f41a
npubopsI 4a6
4.3 Paznoxenue 4 1 1 bubmuorexa [IOK
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

0eJIoro cBera B
CIIEKTP

https://m.edsoo.ru/7f41a
436

Hroro no pazneny

15

Paznen 5. KBanToBbIe ABJI€eHUA

Hcnyckanue u bubmmorexa LIOK
5.1 MOTJIONIEHUE 4 0 0 https://m.edsoo.ru/7f41a
CBETa aTOMOM 436
CTocHIe but6mmoreka [IOK
5.2 P 5 0 0 https://m.edsoo.ru/7f41a
aTOMHOTO S7pa
4a6
SrenHELe bubmuorexa [IOK
53 faf o 7 1 0 https://m.edsoo.ru/7f41a
Pt 426
Hroro 1o pasueny 16
Pa3znea 6. [loBToOpuTE1bHO-00001IAOINIT MOTYJIb
[ToBTOpEHUE N
00001meHne bubnmoreka [JOK
6.1 COZIepIKaHHs 9 0 0 https://m.edsoo.ru/7f41a
Kypca (HU3HKH 32 436
7-9 xmacc
Hroro no pazueny 9
OBULIEE
KOJIMYECTBO
YACOB I1O 102 4 10
ITPOI'PAMME
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA3OBATEJIBHOIO
MPOLIECCA
OBSIBATEJILHBIE YUEEHBIE MATEPHAJIBI /151 YYEHUKA

» ®usuka, 7 knacc/ [epsimkua A.B., O01ECTBO ¢ OrpaHHYEHHON OTBETCTBEHHOCTHIO
«IPODAy; Axtinoneproe obmectBo «M3narensctBo «IIpocsemienne»

» Gusuka, 8 knacc/ [eppimkuna A.B., O01ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«3marenbcTBO «IK3aMEHY

» Gusuka, 9 knacc/ [epeimkun A.B., ['yrauk E.M., O0m1iecTBO ¢ orpaHU4eHHON

OTBETCTBEHHOCTHIO «J[[PODAY»; Axumoneproe obmiectBo «M3marenbctBo «IIpocBenieHuey

METOJUYECKHUE MATEPHUAJIBI U151 YUUTEJISA
[Moypounsie pazpadotku no @uszuke. K yueonsiM komruiektam C.B. I'pomosa, H.A. Pogunoii

(M.: IIpoceemienue); A.B. [1€peimkunaa (M.: [Ipoda) 7 knacc. / [lonsuackuii C.E. — M.:
«BAKO», 2004, 304 c.

CO6opuuk 3amau o ¢pusuke 7 — 9-if ki: k yueOHukam A.B. I1éprpimkuna u np. «dPusuka. 7 ki,
«Dusnka. 8 k», «dusuka. 9 k.. / A.B. [Iépeimkun; coct.I'. A Jlonnoa.—12-e u3n., M.:
OK3AMEH, 2014. — 270, (2)c. — (Y4eOHO-METOANYECKUN KOMILJIEKT).

COopHuk 3amad 1o ¢usnke: Yded. mocodbue st yaanmxces 7 — 8 kI cpen. mk. / B.W.

Jlykamuk — 6-¢ u3j., nepepad. — M.: IIpocsemienne, 2006. — 191 c.: un.
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HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

- ®u3pka B mKoe. DIeKTpoHHbIe ypoku U TecThl.-CD.M.:IIpocBemenue, 2005.;

- Xusas pusuka. luHamuueckoe npejactaBieHue Gpuznyeckux npoueccos.- CD. ;

- 3JIEKTPOHHO-00pa30BaTeNIbHbIE PECYPChI U3 €AUHON KOJUIEKIIMU [IU(PPOBBIX 00pa30BaTENbHBIX
pecypcos (http:/school-collection.edu.ru);

- kKatasior PesepaabHOro HEHTPa HHPOPMALMOHHO-00pa30BaTEIbHBIX PECYPCOB

(http://fcior.edu.ru).

YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30BATEJIBHOTI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

» dusuka, 7 xknacc/ [eppimkua A.B., O0mecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAy; Axtinoneproe odbmectBo «M3narensctBo «IIpocsemnienne»

METOAUYECKHUE MATEPHUAJIBI JIUISI YUUTEJISA
[Toypounsie pazpabotku o ®usuke. K yuedonsim kommmiekram C.B. I'pomosa, H.A. Ponunoi
(M.: Ilpoceemenue); A.B. [Iépeimkuna (M.: Ipoda) 7 knacc. / Ionsuckuit C.E. — M.:
«BAKO», 2004, 304 c.

Coopnuk 3a1ay o pusuke 7 — 9-i ki: k yaeOnnkam A.B. [Iéppimkuna u np. «duzuka. 7 ki,
«Dwmsuka. 8§ km», «dusuka. 9 km»:. / A.B. II€peimkun; coct.I'.A,JlornoBa.—12-¢ u3z., M.:
OK3AMEH, 2014. — 270, (2)c. — (Y4eOHO-MEeTOANYECKHI KOMIUICKT).

COopauk 3a1a4 o pusuke: Yued. mocodue s yqamuxcs 7 — 8 k1. cpen. mk. / B.H.
Jlykammuk — 6-¢ uzg., nepepad. — M.: [Ipoceemenue, 2006. — 191 c.: ni.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

- ®u3uka B WKoe. DIeKTpoHHbIe ypoku U TecThl.-CD.M.:IIpocBemenne, 2005.;

- Kusas ¢usuka. Jlunamudeckoe npeacrasieHue pusndeckux mporeccos.- CD. ;

- AIIEKTPOHHO-00pa30BaTeNbHbIE PECYPCHI U3 €IMHON KOJUIEKIIUU ITU(PPOBLIX 00pa30BaTEeNbHBIX

pecypcos (http:/school-collection.edu.ru);
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- karajor denepalbHOTO IIeHTpa HHPOPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB

(http://fcior.edu.ru).

OBOPYJOBAHUE HEHTPA ECTECTBEHHO - HAYUYHOM HAITPABJIEHHOCTH
«TOYKA POCTA»

1. HaGop mo 3akpenjieHHI0 U3y4aeMbIX TeM M0 (U3HKe OCHOBHOIO 0011Iero
oopazoBanus. (Llndposas 1adoparopus no pusmnke (yueHudeckasi)) — 41mr.

Haumenosanue

KonngecTBo B 01HOM Habope

becnipoBogHON MyIIbTUAATYUK

JlaTuuk TeMneparypbl UCCIEAYEMOU CpeIbl

JlaTark aOCONFOTHOTO JIaBJICHUS

I[aTLII/IK MAargimuTHOTO I10JIA

I[aT‘II/IK SJICKTPHUYCCKOI'0 HAIIPSAXKCHUA

JlaTyuk cuibl TOKa

JlaT4MK yCKOpEHHUs

I[aT‘lI/IK pPacCTOAHUA

© o N g AW N

JaTuuk ycunus

[EN
©

USB ocuumnorpad (2 xanasna)

PR R R RP PR R R

N

KOHCprKTOp AJIA MMPOBEACHUSA IKCIEPUMEHTOB - 4 T

Hanmenosanune

KomnuectBO B OJHOM Ha60pe

TU 1 ¢ KIIF0YOM

TUI | C KOHJIEHCATOPOM

TUN | ¢ KaTylIKON MHAYKTUBHOCTH

T | ¢ JIaMIIONW HaKaJIWBaAHUS

TUI | C MEpEeMEHHBIM PE3UCTOPOM

I 1 ¢ MMOJIYITPOBOJHUKOBBIM TWUOJ0M

tun 1 ¢ pesuctopom HomuHaiaoMm 360 Om

tun 1 ¢ pesucropom HomuHaaom 1000 Om

O No|gHrwWN

THII 1 CO CBETOIUOIOM

[EEN
©

TUI 2 ¢ TpaHc(hopMaTopoM

RPN R R PR k|-
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