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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMmma mo ¢u3MKe Ha YpOBHE OCHOBHOTO OOIEro 00pa30BaHUs COCTAaBJICHA Ha
OCHOBE TOJIO)KEHUH M TpeOOBaHMU K pe3ylbTaTaM OCBOEHHsS Ha 0a30BOM ypPOBHE OCHOBHOM
oOpa3zoBartenbHONW mporpammsel, mnpenctaBieHHbIX B @OI'OC 00O, a Takxke c ydérom
denepanbHOl paboyeil mporpammbl BocmuTaHus W KoHuemmu mnpemnojaBaHusi y4eOHOTO
npeamera «Pusukay.

Conmepxanue  mporpaMMmbl 1Mo (U3MKE  HampaBlieHO  Ha  (OpMHpOBaHHE
€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH OOyYalOIIMXCS M OpraHu3alMio HM3ydyeHus: (U3MKA Ha
JeATeNbHOCTHOM OcHOBe. B mporpamme mo ¢u3uke y4UTHIBAIOTCS BO3MOXKHOCTH Yy4eOHOTO
npenMera B peanmuzaiuu  TpeboBanuii PI'OC OOO K mIaHUPYEMBIM JTHYHOCTHBIM H
MeTanpeIMEeTHBIM  pe3ynbraTaM  OOydeHHs, a  TakkKe  MEXIPEIAMETHBIE  CBS3H
€CTECTBEHHO-HAYYHBIX YUE€OHBIX IPEAMETOB Ha yPOBHE OCHOBHOTO 00IIEr0 00pa3oBaHusI.

[Iporpamma no ¢u3MKe yCTaHABIMBAET paclpesiesieHHe ydyeOHOTro Marepuana 1o rojaam
oOyyenus (IO Kiaccam), NpeylaraeT NPUMEPHYIO IOCIEJOBATENbHOCTh H3YUCHHS TEM,
OCHOBaHHYIO Ha JIOTMKE pPa3BUTHS NPEIMETHOTO COJAEpXKaHUS U Y4€Te BO3PACTHBIX
0coOeHHOCTeH 00yJaromuxcs.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ IETbI0 OKa3aHUs METOJUUECKON MOMOIIN YIUTEITIO
B CO3JaHUH pabodeil MporpaMMebl 0 y4eOHOMY MPEAMETY.

®dusmKa ABIAETCS CHCTEMOOOPa3yIOUINM /ISl €CTECTBEHHO-HAYYHBIX YU€OHBIX MTPEIMETOB,
MOCKOJIbKY (PU3HUECKHE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB M SBJICHUM, N3y4aeMbIX XUMHEH,
Ouonorueit, actpoHoMueil U pU3NUECKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MHUpPa, TPEAOCTaBIIAET HauOojee sCHble 00pa3lbl NMPUMEHEHHs HAaydYHOTO METOJAa
MO3HAHHUSA, TO €CTh CIOCO0a MOJIy4eHUs JOCTOBEPHBIX 3HAaHUH 0 MUpe.

Onna W3 THaBHBIX 33734 (uznyeckoro oOpa3oBaHMs B CTPYKType oOmiero oOpa3oBaHUs
COCTOUT B (OPMHUPOBAHUHM ECTECTBEHHO-HAYYHOM T'pPaMOTHOCTH W HHTEpeca K HayKe Yy
00yJaronuxcs.

W3yuenne ¢u3nkn Ha 0a30BOM YpOBHE MpeNnojiaraeT OBJIAJCHHUE CIEAYIOIUMU
KOMIETEHTHOCTSIMH, XapaKTEPHU3YIOIINMH €CTECTBEHHO-HAYYHYIO I'PaMOTHOCTD:

® HAYYHO OOBSCHSTDH SBJICHHUS,

® OLICHUBATDH U MIOHUMATh OCOOCHHOCTH HAYYHOTO HCCIIEJOBAHUS;

® IHTEPIIPETUPOBATh JAHHBIE W HCIIOJIB30BaTh HAy4yHbIE JIOKA3aTElIbCTBA JUIA
MOJTyYEHHUS BHIBOJIOB.

Ilenn w3yueHus (UMK HA ypOBHE OCHOBHOTO OOIIETO OOpa30BaHMS OIPENCICHBI B
Konnenuuu npenonaBanust yuebHoro npeamera «®dusnka» B 00pa3oBaTeIbHBIX OpraHU3aLUsAX
Poccuiickoit ®@enepanuu, peanu3ylOIMX OCHOBHBIE 00I1e00pa3oBaTeNbHbIE MPOTPAMMBI,
yTBepxkaAEHHON pemenneM Komternn MunucrtepctBa npocsemieHust Poccuiickoit denepanun
(mporoxon ot 3 nexadpst 2019 r. Ne ITK-4BH).

Henn u3ydyenus pusnuku:

e IproOpeTeHNe NHTEpEca U CTPEMIICHHUSI 00yJaIOIUXCA K HAYYHOMY M3y4YEHHUIO TPUPOIBI,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

®pa3BUTHE TPEACTABICHUH O HAy4YHOM METOAE TO3HaHUS U  (HOPMHUpPOBaAHUE

MCCIIEI0BATENILCKOTO OTHOIIECHUS K OKPY)KAIOLIUM SIBIICHUSIM;
¢ hopMUpPOBaHHE HAYYHOT'O MHPOBO33PEHUS KaK pe3yiabTaTa M3Y4YE€HHUS OCHOB CTPOCHUS
MaTepuH U (yHJaMEHTAIBHBIX 3aKOHOB (DU3UKU;



¢ hopMUpPOBaHHE TPEICTABICHUH O POJIM (HU3UKU IS PA3BUTHUSA JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHH;
®pa3BUTHE TIPEJCTABICHUH O BO3MOXHBIX cdepax Oyaymed mnpodecCuoHaTbHOM
JEATEIbHOCTH, CBSI3aHHOM C (PM3MKOM, MOATOTOBKA K JAJIbHEHIIEMY O0yYEHHIO B 3TOM
HaIpaBJICHUU.
JlocTIDKeHHe STHX Ieliell MporpaMmbl Mo (U3MKE Ha YPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHus 00ECIECUNBACTCS PEIICHUEM CIIEIYIOLINX 32124
e nproOpeTeHne 3HaHUH O TUCKPETHOM CTPOEHHUH BEILECTBA, O MEXAaHUYECKUX, TETIJIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSX;
enpuoOpeTeHNe yMEHUH ONMUCHIBaTH U OOBACHATH  (PU3MUECKUE  SBICHHUS C
MCTIOJIb30BAHMEM TTOTYUYCHHBIX 3HAaHUM;
®OCBOCHHME METOJIOB pEILICHHUS NPOCTEUIIMX pacu€THBIX 3a7ad C HCIHOJIb30BAaHHEM
¢bu3nUIecKux Moesel, TBOPUECKUX U MPAKTUKO-OPUCHTUPOBAHHBIX 3a]1a4;
® pa3BUTHE YMEHUI HAOMIOaTh MPUPOAHBIC SIBICHHUS U BBIIOIHITD OIMBITHI, JJA0OpATOPHBIE
paboThl M 3KCIIEPUMEHTAIbHBIE HCCIEIOBAaHHUS C HCIOJIb30BAHUEM H3MEPUTEIbHBIX
npubopoB;
eocBOCHHE NPUEMOB pPabOTBI ¢ HH(pOpMAIMeld (U3UUIECKOTO COJIEPKAHMs, BKIIOYas
MHPOpPMALIMIO O COBPEMEHHBIX JOCTIDKEHUSX (HU3UKH, aHaIM3 M KPUTHYECKOE
OlIeHUBaHHE UHPOPMALINY;
® 3HAKOMCTBO €O cepaMu poheCcCHOHATBHON AeITeTbHOCTH, CBA3aHHBIME C PU3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMU Ha JOCTIKEHHUSIX (PH3UUECKOM HAYKH.
Ha uzyuenue ¢usuku (6a30BbIii ypoBEHb) Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
oTBoAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Helleno), B 8 kiacce — 68 yacoB (2 yaca B
HEJIeTI0), B 9 Kjacce - 102 yaca 3 yaca B HEJIETIO).

[Ipenyaraemslii B mporpamme 1o ¢Gpu3uKe nepeueHb JJabopaTopHbIX pabOT U OTBITOB HOCUT
PEKOMEH/IATENNbHBII XapakTep, Y4uTelb JAeiaeT BbIOOp MpoBelIeHHs JTa0OpaTOpHBIX paboT H
OTIBITOB C YYETOM MHAMBUIYABHBIX 0COOCHHOCTEN 00YJatOINXCsl, CIIUCKA AKCIIEPUMEHTAIBHBIX
3aJJaHUi, TIPeAIaraeMbIX B paMKaxX OCHOBHOTO FOCYJJapCTBEHHOT'O 3K3aMeHa 10 (hU3HKe.

COJEPKAHUE OBYYEHUA
7 KJIIACC

Pa3nen 1. @u3uka u e€ poJib B NO3HAHMHU OKPY/KAI0IIero Mupa.

®usuka — Hayka o mpupone. SAsnenus npupoasl. GU3NYECKUE SIBICHUSA: MEXaHUUYECKUE,
TEILIOBBIE, DJIEKTPUYECKUE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenuUMHBL M3Mepenue ¢usnueckux BeanuuH. Dusznyeckue MTPUOOPHI.
[TorpemHocTh U3MepeHuil. MexxayHapoIHas cucTeMa €MHULI.

Kak ¢u3uka m npyrue ecTeCTBEHHbIE HayKHM M3y4yaroT MpHUpojy. EcTecTBeHHO-HaydHBIH
METOJl TO3HaHMs: HAOIIOACHUE, IMOCTAaHOBKAa HAYYHOTO BOIMPOCA, BBIABIDKEHHE THUIIOTE3,
SKCIEPUMEHT TI0 TPOBEPKE THIOTE3, OObsICHeHHEe Habiromaemoro spiaeHud. OmnucaHue
(U3NYECKUX SABICHUH C TOMOIIBIO MOJICTICH.

Jemoncmpayuu.

1. MexaHuueckue, TEIIOBBIE, AIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE SIBJICHUS.



2. O®wusnyeckue MpuOOPHI U MPOLEAYpa MPSIMBIX U3MEPEHUH aHaJOTOBBIM M IIH(PPOBBHIM
puOOpOM.

Jlabopamopusie pabomot u onvimel.

Omnpenenenue eHbl IeIeHUs KalIbl U3MEPUTEIBHOTO PHoopa.

N3mepeHue paccTossHUM.

W3mepenune 00bEMa KUAKOCTH U TBEPJOTO Tea.

Omnpenenenne pa3MepoB MaJbIX TE.

akrwn P

W3mepenue teMmieparypbl IIpU IOMOIIM JKUIAKOCTHOIO TEPMOMETpAa M JaT4yMKa
TEeMIIEpaTyphl.
6. IIpoBenenue uccienoBaHHUA IO IMPOBEPKE TUIOTE3bl: JANbHOCTh IMOJETA ILIAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIE, YeM OOJIbIlIe BBICOTA ITYCKa.

Pa3nea 2. [leppoHauyanbHbIe CBeleHUS 0 CTPOCHUH BeleCTBA.

CrpoeHue BelecTBa: aTOMbl U MOJEKYJbl, HMX pa3mepbl. ONBITHI, J0Ka3bIBAIOIINE
JUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBukeHue dactul BemiecTBa. CBsI3b CKOPOCTH JIBMYKEHHUS 4YacTHULl C TEMIIEpaTypoil.
BbpoynoBckoe mBmwkenue, muddysus. BzaumoneicTBHe YaCTHIl BEHIECTBA: NPUTHKEHUE H
OTTAJIKUBAHUE.

ArperaTHbleé COCTOSIHMSI ~ BEILECTBA: CTPOEHHE TIa30B, JKUAKOCTEHW M  TBEPIBIX
(kpucTauIMuecKkux) Ted. B3auMocBsI3b MeXAy CBOMCTBAMHU BEILIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSAIX M MX aTOMHO-MOJIEKYJSIPHBIM CcTpoeHHueM. OCOOEHHOCTH arperaTHbIX COCTOSHHMA
BO/IBL.

Hemoncmpayuu.

1. HaGnronenue OpOyHOBCKOTO JBMKEHUSI.

2. Habmopnenue nudp¢ysun.

3. HaGmonenue sBneHM, OOBACHIIOMNXCA MPUTSHDKEHUEM WM OTTAJIKMBAHHEM YacTHUIL

BEILIECTBA.

Jlabopamopusie pabomot u onvimel.

1. OueHnka quameTpa aToMa METOJIOM PSIOB (C UCTIONIB30BaHUEM (PoTOoTpaduil).

2. OnsbITHI 10 HAOTIOACHUIO TEIIJIOBOTO PACIIMPEHUS ra30B.

3. OnbITHI 10 0OHAPYKEHUIO ICHCTBHSI CHUII MOJICKYJISPHOTO MPUTSKEHHSL.

Paznen 3. /IBukeHue U B3auMo/ieiicTBHeE TeJl.

Mexannueckoe JBUkeHUE. PaBHOMEpHOE M HepaBHOMEpHOE JABM)KEHHE. CKOpPOCTb.
CpenHsisg cKOpoCTh TP HEPAaBHOMEPHOM JBHKEHUH. Pacy€r myTu u BpeMEeHH IBUKEHUS.

SBnenne wmHepuMu. 3aKOH MHEpLUUU. B3anmoneilicTBue Ten Kak NpUYMHA H3MEHEHMS
CKOPOCTH [JBMXE€HHUS Tel. Macca kak Mepa MHepTHOCTH Tena. IlnoTHocTe BemectBa. CBs3b
TUIOTHOCTH € KOJIMYECTBOM MOJIEKYIT B €JMHULIE 00bEMA BEIIECTBA.

Cuna Kak XapakTepucTuKa B3aumojeicTBus Ten. Cuna ynpyroctu u 3akoH ['yka.
N3mepenue cuibl ¢ MOMOIIBIO JAWHAMOMETpa. fIBlieHHME TATOTeHHs M cwia TsokecTd. Cuna
TSKECTH Ha JApyrux IuaHetax. Bec tema. HeBecomoctTs. CrokeHHMe CHII, HAlpaBIEHHBIX IO
onHO# npsimoil. PaBHozelcTBytomast cuin. Cuna TpeHus. TpeHue CKOJIBbKEHUS U TPEHUE MOKOS.
Tpenue B npupoae U TEXHUKE.

Jemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOTO JABIKEHHS TeJa.

2. V3MmepeHue CKOPOCTH MPSMOJIHMHEHHOTO JABHKEHHS.

3. HabnroneHnwue siBIIeHUS HHEPIIHH.

4. HabmoneHue u3MEeHEHHs CKOPOCTU TIPU B3aUMOJICHCTBUU TE.



5. CpaBHEHME Macc IO B3aUMOJIEHCTBUIO TEL.
6. CnosxeHue CUJI, HAMPABJIECHHBIX MO OJHOW MPSIMOIA.
Jlabopamopusvie pabomot u onvimel.
1. OmpeneneHue CKOpPOCTH PAaBHOMEPHOIO IBMXKEHMS (IIapuKa B JKUIKOCTH, MOJIEIU
AIIEKTPUYECKOTO ABTOMOOMJIS U TaK Jlayiee).

2. OmpeneneHue cperHEeil CKOPOCTH CKOJBbKEHHsS OpycKa WM IIAapUKa MO0 HAKIOHHON
IIJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTH TBEPJIOTO TeNa.

4. OmnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh PaCTsSKEHUS (IedopMaiuu) MPyKUHBI OT
IIPUJIOKEHHOH CUJIBL.

5. OmnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHUS OT Beca Tela U
XapaKkTepa COIIPUKACAIOIINXCS TIOBEPXHOCTEN.

Pasnen 4. /laBieHue TBEPABIX TeJl, (KHIKOCTEH 1 ra3oB.

Hasnenue. CriocoObl yMEHbIICHUS U YBEJIIMYCHUs AaBleHus. [laBieHue ra3a. 3aBUCUMOCTh
JaBlieHHs Ta3a oT 00béMa, Temreparypsl. [lepenada naBieHuss TBEPABIMU TEIAMHU, KUAKOCTIMH
u rasamu. 3akoH [lackans. [IHeBMaTHuUeckne MaIIMHBI. 3aBUCUMOCTH JABJIEHUS KUAKOCTU OT
rnyounsl.  ['mapocratmueckuit  mapagokc. CooOmaromuecs cocynsl. [ 'uapaBindeckue
MEXaHU3MBI.

Atmocdepa 3emnn u atmocdepHoe naBieHue. [IpUYMHBI CyIIECTBOBaHUS BO3AYLIHOM
obonouku 3emun. OmbiT Toppuuermu. M3mepenune arMoc(epHOro AaBieHUS. 3aBHCHUMOCTD
aTMOC(EepHOro JaBJ€HHUS OT BBICOTHI Haa YypoBHeM Mops. IlpuGopbl s u3MepeHHs
aTMOC(EpHOTO JTaBICHHUS.

JlelicTBHE JKUKOCTH U ra3a Ha MOrpyKEHHOE B HUX Teo. BeITankuBaromas (apxumenoBa)
cwia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Jemoncmpayuu.
3aBUCUMOCTD JABJIEHUSA I'a3a OT TEMIIEPATYPBHI.

Ilepenaua naBiaeHMs )KUIKOCTHIO U Ta30M.
CooOmmarommuecst COCy/Ibl.

I'mppaBnuueckuit mpecc.

[TposiBneHue neicTBHUsS aTMOC(HEPHOTO JaBJICHUSI.

ok wnN e

3aBHCHMOCTh BBITAJIKUBAIOUICH CHJIBI OT O0bEMA MOTPY)KEHHOM YacTH Tena |
IIJIOTHOCTHU KUJKOCTH.

~

PaBeHCTBO BBITAIKMBAIOIIEN CUJIbI BECY BBITECHEHHOW KUJKOCTH.

©o

VYcnoBue 1mnaBaHus TeN: IUIABAHUE WM IIOTPYKEHUE TEJI B 3aBUCUMOCTH OT

COOTHOUICHUS IJIOTHOCTEH TeJa U KUIKOCTH.

Jlabopamopusie pabomot u onvimel.

1. HUccnemoBaHue 3aBUCHUMOCTH Beca Tela B BOAE OT 00bEMa MOTPYKEHHON B KUAKOCTh
4acTH TeJa.

2. OmpeneneHue BBITATKUBAIONICH CHIIBI, JCUCTBYIOLIEH Ha Telo, MOTPYyKEHHOE B
KUJKOCTb.

3. TlpoBepka HE3aBHCUMOCTH BBITAJIKUBAIONICH CUJIBI, JCUCTBYIOIIEH Ha TEIO B
XKUJKOCTHU, OT MACCHI TeJA.

4. OnbIThl, IEMOHCTPUPYIOLIKUE 3aBUCUMOCTb BBITAJIKUBAIOIIECH CHIIbI, JEHCTBYIOIIEH Ha

TEJO B XKHUAKOCTH, OT 00bEMa MOTPYKEHHOM B KUAKOCTh YAaCTH TeJla U OT IIOTHOCTH

KUJKOCTH.



5. KoncrpynpoBanue apeoMerpa WM KOHCTPYMpPOBAaHUE JIOAKHM M OIpeAcieHue €€
I'PY30II0AbEMHOCTH.

Pa3nea 5. PaGora u MomHOCTb. JHEprus.

Mexanunueckasi pabota. MOITHOCTb.

[IpocThle MeXaHM3MBI: pblYar, OJOK, HAKJIOHHAs IUIOCKOCThb. IIpaBmiio paBHOBecHs
poryara. [IpuMeHeHne mpaBuiIa paBHOBECHS pbluara K OJIOKY. «30J0TO€ MPAaBUIIO» MEXaHHKH.
KIIJ npocTthix MexaHu3MoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckass 3Heprusd. KuHeTnmueckas W mNoTeHIMalbHas 3Heprus. IlpeBpamienue
OJIHOTO BUJA MEXAaHUUYECKOH 3HEPTUU B APYroi. 3aKOH COXpAaHEHUS SJHEPIUU B MEXAHHUKE.

Jemoncmpayuu.

1. Tlpumepbl IpPOCTBIX MEXAHU3MOB.

Jlabopamopusie pabomot u onvimel.

1. Omnpenenenue paGoOTHl CHUJIBI TPEHUS MPH PABHOMEPHOM JIBUKCHHUH Teja IO

TOPU30HTAJIBHON IIOBEPXHOCTH.
2. HccrnenoBanue ycnoBHiIl paBHOBECHS phlyara.
3. Uzmepenne KIT/] HaKIOHHON MIIOCKOCTH.

4. H3yueHue 3aKOHA COXPaHEHUS MEXaHUUYECKOMN 3HEPIUN.
8 KJIACC

Paznen 6. TennioBble AiBJICHUS.

OcCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO--KUHETHYECKOM Teopun CTpoeHus BemlecTBa. Macca
U pa3Mepbl aroMOB U MoOJeKyild. ONbITbl, MOATBEPKAAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKOW TEOPHUU.

Monenu TBEPAOTO, KUAKOTO M Ta3000pa3HOTO COCTOSIHUH BelecTBa. Kpucramnmueckue u
amop¢usbie Tena. OOBsCHEHNE CBOWCTB Ira30B, )KUIKOCTEH 1 TBEPBIX T€T HA OCHOBE MOJIOKEHUH
MOJIEKYJIIPHO--KUHETUUECKOU Teopur. (CmauyvBaHUE M KalWULSIpHbIE siBJIeHUs. TemioBoe
pacLIUpPEHUE U CHKATHE.

Temmnepatypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTbIO TEIUIOBOIO JBUKEHUS YaCTHIL.
Buyrpennsis sHeprus. CrnocoObl W3MEHEHHMS BHYTPEHHEW OHEpPruu: TeIvlonepenada u
coBepieHre paboThl. Bl Teruionepenaun: TermIonpoBOIHOCTh, KOHBEKIIUS, U3ITyICHHUE.

KonudecTBo TeminoTel. YaenbHas TEIUIOEMKOCTh BEIIECTBA. TeMIO0OMEH W TEIUIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lmaBreHue W OTBEpAEBaHHUE KPHUCTAUIMYECKUX
BEIIECTB. YJenpHas Temiora IuiaBieHus. [lapooOpazoBanue u KoHAeHcalus. VcmapeHwue.
Kunenne. YnenpHas TeruoTa mapooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATyphl KUIIEHUS OT
aTMOC(EepHOTO JTaBICHHUS.

Brnaxxnocts Bo3ayxa.

DHeprus TOIINBA. Y IeJbHAs TEIJIOTa CTOPAHMUSL.

[Mpuntunsr pabotel TermmoBblx asurarenedt KIIJ TtemmoBoro pasuratens. TeruioBsie
JIBUTATENH U 3aLATA OKPYKAOIIEH CPEBL.

3aKOoH COXpaHEHUs U MPEBPAIICHUS SHEPTUU B TEIJIOBBIX MPOLIECCAX.

Hemoncmpayuu.

Habmonenne 6poyHOBCKOTO JBIKEHUS.

Ha6monenue nuddysumn.

Habmonenue SBIeHUI cMauyMBaHUs M KATMIIISIPHBIX SIBICHUH.
Habmroienue TemmoBoro pacimpeHus Tell.

ISAEEI S .

N3menenune AAaBJICHUA Ta3a IMPpU U3BMCHCHUHN 00BéMa U Harp€BaHHU UJIN OXJIAKACHUH.



6. IlpaBuna u3MepeHUs TEMIIEPaTypHl.

7. Bunel Temionepeaayu.

8. OxJaxJeHue Ipu COBEPILICHUH PAOOTHI.

9. HarpeBanwue mpu coBepiieHHH pabOThl BHEITHUMU CUIIAMHU.

10. CpaBHeHHE TETIIOEMKOCTEH pa3IMYHBIX BEIIECTB.

11. HaGnronenue KUMEeHHUs.

12. HaGnroneHue mocTOSIHCTBA TEMIIEpaTyphl MPH IJIaBJICHHH.

13. Moaenu TEIUIOBLIX ABUTATEIIEN.

Jlabopamopusie pabomot u onvimel.

OnbITH IO OOHAPYXKEHUIO JEHCTBUS CHIT MOJICKYIISIPHOTO MPUTSKCHHUS.

OMnBITH IO BRIPAIIMBAHUIO KPUCTAJUIOB TIOBAPEHHOM COJIM UJIH caxapa.

OnbITH IO HAOMIOICHHUIO TEIUIOBOTO PACHIMPEHHS T'a30B, )KUJKOCTEH U TBEPBIX TEIL.
Omnpenenenue AaBIeHUs BO3/yXa B OaJNIOHE MINPHIIA.

OnbITEl, AEMOHCTPHUPYIOIINE 3aBUCHMOCTh MHaBICHHUS BO3JIyXa OT ero oObéma u

ISAREI S

HarpeBaHus WIN OXJIaKICHUS.

6. IlpoBepka THUIOTE3bl IUHEHHOW 3aBHCHMOCTH JJIUHBI CTOJIOMKA KUAKOCTH B

TEPMOMETPHUECKOM TPyOKE OT TeMIIepaTyphl.

7. HabGmoneHue m3MeHEHHs] BHYTPEHHEW SHEPruM Tejia B pe3ysbTaTe TeIulonepeaayd u

paboThI BHEIITHUX CHIL.

8. MHccrnenoBanue siBiieHHs TEIUIOOOMEHA IPU CMELIMBAHUH XOJIOJHON M ropsidueil BOBI.

9. OmnpeneneHue KOJUYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOW MPH TEIMIIOOOMEHE C

HarpeThlM METAUINYECKUM LIMIIUHIPOM.

10. Onpenenenue yaenbHOM TEINIOEMKOCTH BELIECTBA.

11. UccnenoBanue npouecca UCIIApEHHUS.

12. Onpenenenre OTHOCUTENBHOM BIQXKHOCTH BO3/yXa.

13. Onpenenenue yaenbHOM TEIIOTHI IJIABICHUS JIbJA.

Pa3nen 7. diekTpryeckne ¥ MATHUTHBIE SIBJICHHSA.

Onextpuszanus Ten. J[Ba poja aIEKTpUYECKUX 3apsaoB. BzaumopeicTBue 3apsKEHHBIX
ten. 3akoH KynoHa (3aBUCMMOCTb CHJIBI B3aMMOJECHCTBHS 3apsKEHHBIX TEI OT BEIMUYUHBI
3apsA70B U PacCCTOSIHUS MEXKY TEIAMH).

Onexrpuueckoe nose. Hanpsx€HHOCTh 3nekTpuueckoro nosst. IlpuHnun cyneprno3unuun
ANEKTPUYECKUX MOJieH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsgoB. DJIEMEHTapHbIM aiiekTpudeckuil 3apsa. CTpoeHue
atoMa. [TpoBOAHUKY U JUAJIEKTPUKU. 3aKOH COXPAHEHUs IEKTPUUIECKOTO 3aps/a.

ONEeKTpUUYECKUN TOK. YCIOBHUS CYIIECTBOBAHUS JJIEKTPUYECKOro TokKa. McTouHuku
IIOCTOSIHHOTO TOKa. JleHCTBUSA 3JIEKTPUYECKOTO TOKAa (TEIJIOBOE, XUMHUYECKOE, MArHUTHOE).
DNEKTPUUYECKUI TOK B )KMJKOCTAX U ra3ax.

Onextpuueckas uenb. Cuna Toka. OJieKTpuyeckoe HampspbkeHue. ConpoTHBIIEHHE
IIPOBOJHUKA. YJIENbHOE CONPOTHUBIEHUE BellecTBAa. 3akoH Oma 1 ydacTka LEMu.
[TocnenoBarenbHOE U APAIIIENBHOE COSUHEHUE IIPOBOJHUKOB.

PaboTa 1 MOITHOCTH ANIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JIeHma. DiekTpuyeckue menu
Y TIOTPEOHUTENH AIIEKTPUUYECKON SHEpTruu B ObITy. KopoTKoe 3aMbIkaHue.

IlocrositHHBIE MarHuWTHl. B3anMOIENCTBHE IOCTOSAHHBIX MAarHUTOB. Marauutrhoe moue.
MarunuTHOe noJie 3eMJIM U €ro 3HaYeHHUe 715 ®KU3HU Ha 3emie. OnbIT Dpcerena. MaruutHoe nosie
IEKTPUUECKOTO TOKA. [IpuMeHeHne 311eKTpOMarHuTOB B TEXHUKE. [IeCTBHE MarHUTHOIO IOJIS



Ha T[POBOJHUK C TOKOM. OJEKTPOJBUIATENb IOCTOSHHOIO ToKa. lMcrnosb3oBaHue
JIEKTPOABUTaTENEd B TEXHUUECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

Oneitel  @apagnes. SIBieHue  snekTpomMarHuTHoM  uHAykuuu. IlpaBwio  Jlenma.
OnekrporeHepatop. CrnocoObl TOMyYeHUS DIEKTPUUYECKOM SHEPruu. OJNEKTPOCTAHIIMM Ha
BO300HOBIISIEMBIX HCTOYHHUKAX SHEPTHH.

Jemoncmpayuu.

DnekTpu3aus Teil.

JIBa poJia IEKTPUUECKUX 3apsI0B U B3aUMOICHCTBUE 3aPsKCHHBIX TEIL.
YCTpOUCTBO U IEHCTBHE DIIEKTPOCKOIIA.

OnexTpocTaTUuecKas HHIYKIIHSL.

3aKOH COXpaHEHMS JIEKTPUUECKUX 3apsIIOB.

[IpOBOTHUKH U TUDTEKTPUKH.

MogenupoBaHue CHIIOBBIX JIMHUM JJIEKTPUYECKOTO MOJIS.

HcToyHnKH IOCTOSTHHOTO TOKA.
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JIeNCTBHUS DIIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B )KHJIKOCTH.
. 'a30BB11 pas3psa.
. I3mepeHue cuiibl TOKa aMIIepMETPOM.
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. I3MepeHue aneKTpuYeCcKOro HaNPSKEHUS BOJIBTMETPOM.

. Peocrar u marazuH cOIpOTHUBIICHU.

. B3auMoeicTBre moCTOSSHHBIX MarHuTOB.

. MoienupoBaHue HEBO3MOKHOCTHU Pa3/ICJICHHS MTOJKOCOB MarHUTa.
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. MoienupoBaHUE MarHUTHBIX MOJIEN IOCTOSIHHBIX MAarHUTOB.
. OnbIT Dpcrena.

. MarauTHO€ 1noJie TOKa. DIEeKTPOMArHuT.

. [lelicTBME€ MarHUTHOTO MOJISI HA IPOBOIHUK C TOKOM.
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. DIEKTpOABUraTENb NOCTOSTHHOTO TOKA.

. UccnienoBanue siBIEHUS 3IEKTPOMArHUTHOM MHIYKIIHMH.

. OnpiTel @apagest.

. 3aBUCUMOCTb HalpaBJICHUSI HHAYKIIMOHHOIO TOKA OT YCJIOBHM €ro BOSHUKHOBEHUSI.
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25. DIEKTpOTeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopusie pabomot u onvimel.

OnbIT IO HAOMIOIEHHIO IEKTPU3AIMH TEJ HHAYKIIUECH U TIPU COPUKOCHOBEHUH.
HccnenoBanue neicTBUS IEKTPUIECKOTO OIS HAa IPOBOJHUKH U AUAJIEKTPHUKH.
C6opka u mpoBepka pabOThI ITEKTPUUECKOM LEMH MOCTOSHHOTO TOKA.

H3mepeHune U peryaupoBaHue CHIIBI TOKA.

W3mepeHune U peryaupoBaHue HapsHKeHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, MAYILETO Yepe3 Pe3UCTOP, OT CONPOTHUBIICHUS
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pE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

7. OneIThl, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh  AJIEKTPUYECKOTO  COMPOTHBIICHUS
MIPOBOJIHUKA OT €r0 JUIMHBI, IIOIAIU MONEPEYHOTO CEYCHUSI U MaTepraa.

8. IIpoBepka mpaBmiia CIOKEHHsI HANpPSHKCHUH TpPU TOCIEIOBATEIBHOM COCIUHEHUU
JBYX PE3UCTOPOB.

9. TIpoBepka mpaBuiia Jjisi CUJIbI TOKA MPH NMAapaUIEITbHOM COSTUHEHUN PE3UCTOPOB.

10. Onpenenennie padbOTHI IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11. OnpeneneHrie MOITHOCTH 3JEKTPUUECKOT0 TOKA, BBIAEISAEMOM Ha PE3UCTOPE.



12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYLIETO Yepe3 JIAMIOYKY, OT HaIlpsDKEHUS
Ha HEH.

13. Onpenenenue KIIJI narpeBaTens.

14. ViccnenoBanne MarHUTHOTO B3aUMOJICHCTBHS IOCTOSIHHBIX MarHUTOB.

15. 3yuyeHre MAarHUTHOTO TIOJII TOCTOSHHBIX MAarHUTOB IpPH HMX OOBEAWHEHUH U
pa3aelieHun.

16. MccnenoBanue OeicTBUS SIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbIThI, JEMOHCTPUPYIOILIME 3aBUCUMOCTD CUJIbI B3aMMOJEHCTBUS KaTylIKH ¢ TOKOM U
MarHuTa OT CUJIbI TOKA M HalpaBJICHUS TOKA B KaTYIIIKE.

18. N3yuenue neiicTBUS MarHUTHOTO TOJIS HA MTPOBOJIHUK C TOKOM.

19. KoHctpyupoBanue 1 u3ydeHue pabOoThl AJIEKTPOIBUTATENS.

20. Uzmepenue KITJ{ anekTpogBUraTebHON YCTAaHOBKH.

21. OnbITHl MO HCCIEIOBAHUIO SIBICHHUS 3JIEKTPOMArHUTHOW WHAYKIIMH: HCCIIEIOBAHUE
M3MEHEHHI 3HaYeHUs ¥ HallPaBJICHUS MHAYKIIMOHHOTO TOKA.
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Pa3nen 8. Mexannueckue siBJIeHHS.

Mexanuueckoe aBuxkeHue. MarepuanbHas Touka. Cucrema otcué€ra. OTHOCUTENBHOCTh
MEXaHUYECKOTO JBW)KECHMsS. PaBHOMepHOEe mpsAMOJIMHENHHOEe JBMXkeHue. HepaBHomepHOE
npsMOJIMHENHOE JBMKeHHE. CpedHsii M MIHOBEHHAs. CKOpPOCTh Teja IpU HEPaBHOMEPHOM
JBUKCHUM.

Yckopenue. PaBHOyckopeHHOE TpsIMOJTHHEHHOE aBuxkeHne. CB0O0gHOE maeHne. OnbIThI
lNanunes.

PaBHOMepHOE nBMKEHHE MO OKpykHOCTU. [lepnoa m yacrora oOpamenus. JluneitHas u
YIJIOBasi CKOPOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHHUE.

IlepBbiit 3akoH Hprotona. Bropoii 3akoH Herorona. Tperuii 3axkon Herotona. IlpuHiuun
CYIIEPIIO3ULUU CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHMs: CUila TPEHHUS CKOJIBKEHHS, CUjla TPEHUs
IIOKOs1, APYTUE BUIbI TPEHUS.

Cuna TsDKECTM M 3aKOH BCEMHPHOTO TATOTEHHSA. YCKOpPEHHE CBOOOJHOIO IaJICHHUS.
IBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmuueckas ckopocts. HeBecomocTs
[IEPETPY3KHU.

PaBHOBecue MaTepuaibHON TOUKU. AGCOTIOTHO TBEPAOE Teno. PaBHoBecue TBEPIOTO Tena
C 3aKpEIIEHHON OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenue mmnynbsca. MMmynsc cuibl. 3aKOH COXpPAHEHHs HMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

Mexannueckasi pabota ¥ MOUIHOCTb. PaboTa cunm TspKeCTH, ympyroctd, TpeHus. CBsi3b
sHeprun u pabothl. lloTeHIManbHas SHEPrusi Tena, MOJHATOrO HaJ TOBEPXHOCTHIO 3EMIIH.
IToTenumanpHas sHEprus ckatod npyxuHel. Knnetnueckas sHeprus. Teopema o KHHETUYECKOU
SHEPruu. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUH.

Jemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOTO JABMKEHHS T€la OTHOCUTENBHO Pa3HBIX TNl OTCUETA.

2. CpaBHEHHME TyTeH M TPACKTOPHH IBMXKEHHUS OJAHOTO M TOTO K€ Tellda OTHOCUTEIHHO

Pa3HBIX TEJI OTCYETA.
3. H3mepeHune CKOpOCTH M YCKOPEHUS MPSIMOJIMHEHHOTO TBUXKEHUSI.
4. HccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JIBUKEHUS.
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HaGnronenue nBHXeHHS Tella IO OKPYKHOCTH.

Habnronenne MexaHMYeCKUX SBICHUN, TPOUCXOIAIMINX B cucTeMe oTcuéra «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBI)KEHUH OTHOCHTEIBHO KaOuHeTa (PU3HKH.
3aBUCUMOCTb YCKOPEHMS TeJla OT MACChl TEJIa U ICHCTBYIOIIEH HAa HETO CHUJIBI.
HaGnronenue paBeHCTBa CUIT TPU B3aUMOJICHCTBUM Tell.

N3meHeHue Beca Tea Ipu YCKOPEHHOM JABUKEHUU.

. Ilepenada nmmynbca Ipu B3aMMOJAECHCTBUU TEIL.

. IIlpeoOpa3oBanus 3HEPTrUM MIPH B3aUMOICHCTBHH Tell.

. CoxpaHeHue UMIyJbca IIPU HEYIIPYTOM B3aUMOJEHCTBUH.

. CoxpaneHue UMITyJIbca IpU aOCOJIFOTHO YIIPYTOM B3aUMOJICHCTBUH.

. HaOmoieHue peakTUBHOTO JIBUKECHUS.

. CoxpaHneHne MeXaHU4eCKOM 3HEPrUH MPH CBOOOTHOM MaJICHUH.

. CoxpaHeHre MEXaHUYECKON SHEPTUU MPU JABWKEHUH TeJa M0 AIeHCTBUEM IIPYKHUHBI.

Jlabopamopusie pabomot u onvimel.

1.

oo

10.

11.

KoHcTpynpoBanue TpakTa sl pa3roHa M JalbHEMILIEr0 pPaBHOMEPHOTO JBMKEHUS
LIapyKa WU TEIEKKH.

Omnpenenenue cpeiHell CKOPOCTH CKOJBKEHHUS Opycka WM JBM)KEHHUS IApHUKa IO
HAaKJIOHHOM IUIOCKOCTH.

Omnpenenenne ycKOpeHHMsl Tejda IPU PaBHOYCKOPEHHOM JABM)KEHHU IO HAKJIOHHOM
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JBMKEHUU 0€3
Ha4aJIbHOW CKOPOCTH.

[IpoBepka THMNOTE3bl: €CIIM TPU PABHOYCKOPEHHOM JIBKCHHU O€3 HadaibHOMH
CKOPOCTH IIyTM OTHOCSATCS KakK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
IIPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CWIBL TPEHHMS CKOJBXKEHUS OT CHJIBI HOPMAJIBHOTO
JABJICHHUS.

Onpenenenue ko3 duiimenTa TpeHus: CKOJIbKEHUS.

Omnpenenenne KECTKOCTU NPYKUHBI.

Onpenenenne paOOTBI CWJIBI TPEHUS MPH PABHOMEPHOM [BIDKEHHHM Tela IO
TOPU30HTAJIBHON IIOBEPXHOCTH.

Omnpenenenne pabOThl CHIIBI YIPYrOCTH TPU MOABbEME Tpy3a C HCIOJIb30BaHUEM
HETOIBM)KHOTO U TIOJIBHIKHOTO OJIOKOB.

N3yuenue 3aKk0Ha COXpaHEHUS SHEPTUMU.

Pa3nen 9. Mexannuyeckne K01e0aHHUSA M BOJIHBI.

KonebarensHoe nBmxeHne. OCHOBHbBIE XapaKTEPUCTHKH KOJEOaHWI: MEpUOJ, 4acToTa,
amIuTyna. MareMaTHdeckuii W INPY)KMHHBIM MasTHUKU. IIpeBpaiieHue 5sHEprum Inpu
K0J1e0aTeIbHOM JIBUKCHUH.

3aryxaromue koyiebanus. BeiayxaeHHble kKonebanus. Pezonanc. MexaHHUeCKrUe BOJIHBI.
CpoiicTBa MexaHnueckux BoJH. [IpojoiabHbIe U oTiepeyHble BOJHBL. JIJIMHA BOJHBI U CKOPOCTh
€€ pacrpocTpaHeHHsl. MexaHU4YeCKUE BOJIHBI B TBEPJIOM TEJIE, CEICMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa U BbIcOTa TOHA. OTpaskeHue 3ByKa. IHpa3ByK u yIbTpa3BYK.

Jemoncmpayuu.

1. HaGmronenue koneOaHui TN MO ACHCTBHEM CHIIBI TSDKECTH U CHIIBI YIIPYTOCTH.
2. Habmopnenue xonebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.

3. HabGnroneHue BBIHYXICHHBIX KOJIeOaHUN U pe30HaHCA.



4. PacnpocTpaHeHHe IPOA0JIbHBIX U NONEPEYHBIX BOJIH (HA MOJIENN).
5. HabmoneHune 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTHYECKH pe30HaHC.
Jlabopamopusie pabomot u onvimel.
1. Omnpeznenenue 4acTOTHI U IEpUOa KOJIeOAHMI MaTEMAaTHYECKOTO MAasTHUKA.
2. OmnpeneneHue 4acTOTHI M EPUOJIa KOJICOaHUH MPYKMHHOTO MasiTHUKA.
3. HccrnenoBanue 3aBUCHMMOCTH NEpHOJa KOJNEOAaHUH MOABEIICHHOTO K HUTH Tpy3a OT
JUINHBI HUTH.
4. WccnenoBaHue 3aBHCHMOCTHU MEpHOAA KOJCOAHUH MPY)KMHHOTO MasiTHUKAa OT MAacChl
rpysa.
5. IIpoBepka HE3aBHCHMOCTH IEpHOJa KOJeOaHWW Tpy3a, MOJBEIIEHHOIO K HHUTH, OT
Macchl rpysa.
6. OnbIThl, JEMOHCTPUPYIOIIME 3aBHCUMOCTb I€pUOAa KoJeOaHWH MPYKHHHOTO
MasiTHUKA OT MACChl Ipy3a U )KECTKOCTHU IPYKHUHBI.
7. V3MmepeHue yCKOpeHUs! CBOOOIHOTO MaJICHHUS.
Pa3nen 10. DneKTpOMarHuTHOE MOJIe M 3J1eKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHUTHOE TNOJie. DJIEKTPOMAarHUTHblE BOJHBL. (CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkana anexkTpoMarHUTHBIX BOJH. MCHOIBb30BaHUE 3JIEKTPOMATHUTHBIX BOJIH JUIsl COTOBOM
CBSI3H.
OnexTpoMarHuTHas npupoaa ceera. CkopocTs cBeTa. BoaHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CaoiicTBa 31€KTPOMarHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.
Jlabopamopusie pabomot u onvimel.
1. H3yueHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIIbIO MOOMIIBHOTO TenedoHa.
Pa3znen 11. CBeToBLIE AIBJICHUS.
JlyueBasg mozens cBera. VMcrounuku cBeta. [IpsMoIMHENHOE pacIpOCTpaHEHHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cseta. [Inockoe 3epkano. 3aKOH OTpakKeHUsI CBETA.
IIpenomnenue cBera. 3aKOH IpeoMIIEHUs cBeTa. [1oJIHOE BHYTpEeHHEEe OTpakeHUE CBETA.
Hcnosib30BaHNE NOJHOTO BHYTPEHHETO OTPaXXEHHs B ONTHYECKUX CBETOBOJAX.
Jlunza. Xopn nmydedt B nmH3e. Ontuyeckas cucreMa (oToammapaTa, MHKPOCKONA H
Teneckomna. ['a3 kak ontudeckasi cucreMa. biam3opykocTs U JalbHO30PKOCTb.
Paznoxenne 6enoro cBeta B cekTp. OnbiTel HetoroHa. CoXkKeHne CeKTpaabHbIX IBETOB.
Jucnepcus csera.
Jemoncmpayuu.
[IpssMOIMHENHOE PACIIPOCTPAHEHUE CBETA.
OTtpaxxeHue cBera.
[Tomyyenne n300pa’keHH B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomiienue ceera.
OnTryeckuii CBETOBOI.
Xonx iyueit B cobuparorei JInH3e.
X0 1y4el B pacCEUBAIOLLEH JINH3E.
[Tomy4yenne n300pa’keHH ¢ TOMOIIBIO JTUH3.
. [punnun neiictBus poToanmapara, MUKPOCKOIIA U TEJIECKOTIA.
10. Mopens rnasa.
11. Pa3noxenne OeIOro CBETa B CIEKTP.
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12. TTony4yenue 6enoro cBeTa MpHU CIOKEHUH CBETA PA3HBIX LIBETOB.

Jlabopamopusie pabomot u onvimel.

1. HccnenoBaHnue 3aBUCHMOCTH yrjla OTPaK€HUs CBETOBOIO Jy4a OT yIJla MaJeHHUs.

2. VzyueHue xapakTEpUCTHK M300paKEHHS IIPEeIMETa B TNIOCKOM 3€pKaje.

3. MHccrnenoBanue 3aBHCUMOCTH yIJIa MPEJIOMIICHUS] CBETOBOTO JIy4a OT yrja HaJeHus Ha
I'PaHULIE «BO31yX—CTEKIION.

[Tomy4yenne n300paXkeHHH ¢ TOMOLILI0 COOUPAOILIEH JTUH3BI.

Onpenenenne GOKYCHOTO PaCCTOSHUS M ONITUYECKOM CHUJIBI COOMPAIOILEH JINH3BL.
OMnBITH IO PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTP.

OnbITHl IO BOCIPHATHIO I[BETA MPEIMETOB NpU HX HAONIONECHHM Yepe3 IBETOBbIC
GWIBTPEIL.

Pa3znen 12. KBaHnToBLI€E IBJICHHUS.

OmnbiTel Pesepdopra n mnanerapuas moaens aroma. Mozens atroma bopa. Mcnyckanue u
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IOTJIOLEHNE cBeTa aToMOM. KBaHThI. JIMHeHuaThle CIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- U ramma-usznydyeHus. CTpoeHHE AaTOMHOTO sjpa.
Hyxinonnas Mopnens aromHoro sngpa. HM3otombsl. PamgnoaktuBHble npeBpaienus. Ilepuon
II0JIypacnasa aTOMHBIX sIZIEP.

SAnepHsle peakiny. 3aKOHbI COXPAHEHHUS 3apsI0BOIO M MAacCOBOIO YHMCEN. DHEPIHsl CBA3U
aToMHbIX szep. CBa3p Maccel M SHepruu. Peakumm cuHTe3a W AeneHus sanep. McrouHuku
sHepruu CoJiHLA U 3BE3 .

SAnepHas oHepreTuka. JIeMCTBUA paAMOAKTUBHBIX U3JIy4YCHUN Ha )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

CrieKkTpsbl U3JIydyeHHs U TOTJIOIIECHHUS.

CrieKkTpsl pa3au4HbIX [a30B.

CrniexTp BoAopoa.

HabGnronenue TpexoB B kamepe Busbcona.

PaboTa cuérunka HOHU3UPYIOLUIUX U3TYYESHUH.

Peructpanus nznydeHus IpupoIHbIX MUHEPAJIOB U IIPOAYKTOB.

JIaﬁopamopHue padomul u onvimol.

1. HaOnroneHue CIUIONIHBIX U TUHEHYATHIX CIIEKTPOB U3ITy4YEHUSI.

2. HccrnenoBanue TPEKOB: M3MEPEHHE SHEPTHHM YacTUIBl MO TOPMO3HOMY IyTH (TI0

dororpadusm).

3. U3mepeHue paguoakTUBHOTO (OHA.

IToBTOpHTENIBLHO-00001IAOIINH MOTYIb.

[ToBTOpUTENBbHO--0000MIAOIIMI  MOJYJIb  TpeAHA3HAYeH I CUCTeMaTH3allud U
0000I1IeHNsT TPEIMETHOTO COJIEPKAHMS U OTIBITA JIEATEFHOCTH, TPUOOPETEHHOTO NMPU U3YyUCHUN
BCEro Kypca (PM3MKH, a TakKe JUIsl MOATOTOBKUA K OCHOBHOMY T'OCYJApCTBEHHOMY 3K3aMEHY I10
¢du3uke s 00yJaroUIXCsl, BHIOPABIIMX 3TOT y4eOHBINA MPEMeET.

IIpy wu3ydyeHMM [AHHOTO MOJIYJS pPEANU3YIOTCd M CUCTEMATHU3UPYIOTCS  BUIBI
NEATeNbHOCTH, Ha OCHOBE KOTOPBIX 0OeCmeumBaeTcs JOCTHIKEHHE MPEIMETHBIX H

ok wnN P

MeTanpeIMETHBIX TUIAHUPYEMBIX Pe3yabTaToB 00ydeHUs, (OpMHUpPYETCs eCTeCTBEHHOHAydHas
IPaMOTHOCTb: OCBOEHHME HAy4YHBIX METOJIOB HCCIEAOBAHMS SIBICHUW INPUPOABI U TEXHUKH,
OBJIAZICHUE YMEHHUSMHU OOBSICHATh (U3UYECKUE SBICHUS, MPUMEHSS INOJyuYeHHBbIC 3HAHMA,
pelarh 3a1a4k, B TOM YUCIIE KAUECTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.

[IpyHIMNMATBEHO AEATEILHOCTHBIN XapaKTep JaHHOIO pa3jiela peaau3yercs 3a C4ET Toro,
4TO 00ydarorecs BHIIOJIHAIOT 33JaHNs, B KOTOPBIX UM MPEIaraeTcs:



Ha OCHOBE TOJYYCHHBIX 3HAHUI PacllO3HABATh M HAYYHO OOBICHATH PU3NYCCKUE SBICHUS
B OKPYXAIOILIEN ITPUPOJE U TOBCETHEBHOM KU3HU;
MCIO0JIb30BaTh HAYYHBIE METOJIbI UCCIIEOBAaHUS (U3UUYECKUX SIBJICHHI, B TOM YHCIE JUIS
MIPOBEPKU TUIIOTE3 U MOJYyYEHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHATH, HAYYHBIE OCHOBBI HAMOOJEe BAXKHBIX JOCTHIKEHUH COBPEMEHHBIX TEXHOJOTHH,
HalpuMmep, NPAKTHYECKOIO HCIOJIb30BAHUS PA3JIMYHBIX MCTOYHUKOB DHEPIMM HA OCHOBE
3aKOHA NMPEBPALIEHUS U COXPAHEHHS BCEX U3BECTHBIX BUIOB YHEPTUH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

W3ydyenne ¢u3nku Ha YpOBHE OCHOBHOTO OOIIero oOpa3oBaHUS HAMpaBJICHO Ha

JOCTH)KEHHE JTMYHOCTHBIX, METANPEeIMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

B pesynprate wu3ydenuss (pU3MKM Ha YpOBHE OCHOBHOTO OO0IIEro oOpa3oBaHUS Y
oOyuaromierocs OyayT chopMHUPOBAHBI CIETYIONINE JIMYHOCTHEBIE PE3YIbTaThl B YACTH:

e 1) naTpHOTHYECKOr0 BOCTIMTAHHUSA:

e [] mposiBIeHHE UHTEpECa K HICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKON (prsnyeckon
HAYKH;

e [ IEHHOCTHOE OTHOIICHUE K JTOCTHKECHUSM POCCUHCKUX YUEHBIX--(PHU3UKOB;

¢ 2) rpa’kIaHCKOro M AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMA:

e [J rOTOBHOCTh K aKTUBHOMY y4YacTHIO B OOCY)X/IEHUH OOIIECTBEHHO 3HAYMMBbIX U ATUYECKHX
po0JieM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHHUEM JIOCTIKCHUN (HU3UKH;

e [] 0OCO3HaHUE BAKHOCTH MOPAIbHO--3TUYECKUX MPUHIIUIIOB B JESITEIHHOCTH YUEHOTO;

e 3)3CTeTHYEeCKOro BOCIIMTAHMSI:

e [ BOCHpHUATHE ICTETHUECKUX KadeCcTB (PU3MUECKON HayKH: e€ rapMOHMYHOTO MOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

® 4) HEHHOCTH HAYYHOI0 MO3HAHUS:

e [] oco3HaHHME IICHHOCTH (PU3MUECKON HAYKM KaK MOIIHOTO MHCTPYMEHTA MO3HAaHUS MHUDA,
OCHOBBI Pa3BUTHUS TEXHOJIOTUH, BAXKHEUIIEH COCTABIISIONIEH KYJIbTYPBI;

e [] pa3BUTHE HAyYHOH JIFOOO3HATEILHOCTH, MHTEPECa K UCCIIE0BATENbCKOM 1S TeNbHOCTH;

¢ 5) popMupoBaHuUs KYJAbTYPbI 310POBbS M IMOLMOHAIBLHOI0 0J1ar MOy YHS:

e [] oco3HaHMe IEHHOCTH Oe30macHOT0 oOpa3a *KU3HH B COBPEMEHHOM TEXHOJIOTMYECKOM
MHUpE, BKHOCTU TPaBWJI 0OE30MacHOrO TOBEIACHUS HAa TpPaHCIOPTE, Ha JOporax, ¢
AIIEKTPUYECKUM U TETJIOBBIM 000PYIOBAaHUEM B JIOMALTHHUX YCIOBUSX;

e [ chopMUPOBAaHHOCTH HaBbIKa Pe(PICKCHH, MPU3HAHUE CBOETO IMpaBa Ha OMIMOKY M TaKOTO
e IpaBa y ApYyroro 4eioBeKa;

e 06) TPYZ0BOIO BOCIINTAHMSA:

e [] aKTUBHOE Y4acTHE B PEIICHUU MPAKTHUECKUX 331a4 (B paMKax ceMbH, 00pa30BaTebHON
OpraHu3allui, TOpoJAa, Kpas) TEXHOJIOTMYECKOW M COLMAJIbHOM  HAaIlpaBICHHOCTH,
TpeOYIOMMX B TOM YUCIIE U (U3NUECKUX 3HAHMUIA,

e [ MHTEpeC K MPaKTHUECKOMY U3y4EHUIO podeccuii, CBSI3aHHbIX C (PU3HKOM;

e 7)3K0JIOTHYE€CKOr0 BOCIIMTAHUS:

e [] opueHTauus Ha TNpUMEHEHHE (U3MYECKMX 3HAHMW Ui peIIeHus 3a7ad B 00JacTu
OKpYXKarollel cpeipbl, TNIAHUPOBAHUS IMOCTYIKOB U OLIEHKH MX BO3MOXKHBIX IOCIIEACTBUN
TUISL OKpYYKAroIel Cpepl;



e [ oco3HaHue rI00ATBHOTO XapaKTepa 3KOJOTHUECKUX MPOoOIeM U MyTel UX peleHHs;

e 8) ajanTanuu K U3MEHSIOUMMCS YCJIOBUSAM COUMAIBLHON U NPUPOAHOIi cpeabl:

e [J moTrpeOHOCTP BO B3aUMOJICWUCTBUU IIPHU BBINOJHEHHHM HCCICIOBAaHUNA M TPOEKTOB
¢u3nvecKoil HaIPaBIECHHOCTH, OTKPBITOCT ONBITY U 3HAHUSIM JPYTHUX;

e [ MOBBIIICHNE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO IEeATEIbHOCTD;

e [J morpeOHOCT, B (OPMHUPOBAHUHM HOBBIX 3HAHHM, B TOM 4Hcle (GOpPMyIHpOBaTH HICH,
MOHATHUS, TUTIOTE3BI 0 (PU3MUECKUX 0OBEKTAX U SBJICHUSAX;

e [] oco3HaHue neGUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (DPU3UKH;

e [ mIaHUpPOBAaHUE CBOETO Pa3BUTHS B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHMIA;

e [] cTpemyIeHHME aHAIM3MPOBATh M BBIABJIATH B3aUMOCBA3M IPHUPOJBI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C HCIIOJIb30BaHHEM (PU3NUECKUX 3HAHUM;

e [| OUEHKAa CBOMX JEHCTBUM C Y4ETOM BIUSHHUA HA OKPYXKAIOLIYI0 CpENy, BO3MOXKHBIX
r7100aJIbHBIX TOCIEICTBUHA.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynerate ocBOeHHs mporpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOyuatomerocs OyayT chOpMHUpOBaHBI MeTampeAMeTHbIe pe3yJabTaThl,
BKJIIOYAIOIIME TI03HABaTeNbHbIE YHUBEPCAIbHBIE Y4eOHble IeHCTBUSA, KOMMYHHMKATHBHBIC
YHHUBEpCaJIbHbIE YUeOHBIE ICHCTBHS, PETYISTUBHBIC YHUBEPCATIbHbIC YUeOHbIE ICHCTBHSL.

ITo3naBaTenbHBbIC YHHBeEPcATbHbIE YUeOHbIE el CTBUS

ba3oBrble Jornyeckue 1eHCTBHUA:

® BBISIBJIATH M XapaKTepU30BaTh CYIIIECTBEHHBIE IPU3HAKU OOBEKTOB (SIBIICHUH);

® YyCTaHABIIUBATh CYLIECTBEHHBIA MPU3HAK KJIACCH(PHUKAIIMHU, OCHOBAHUS JUIsg 0000IIEeHUs U
CpaBHEHHS;

® BBISIBJIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUYHUS B pacCMaTpUBAEMBIX (hakTaX, JAHHBIX U
HAOJIOICHUSAX, OTHOCAIIUXCS K (PU3UUECKUM SBICHUSM;

® BBISIBJIATh IPUYMHHO--CIICACTBEHHBIC CBS3U NPU HM3YyYCHUHM (DU3MYECKHX SBICHUH U
MPOIIECCOB, JENaTh BBIBOJABI C HCIOJb30BAHUEM JIEAYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIIOYEHUH, BBIJIBUTATh TUTIOTE3bI O B3aUMOCBS35X (DU3NYECKUX BETUYMH;

® CAaMOCTOSATENIBHO BBIOMpATh CIIOCO0 perieHus: yueOHoW (uznyeckoi 3amaun (cpaBHEHHE
HECKOJIPKUX BapHaHTOB peIleHHs, BbIOOp Haubojee MOIXOAALIET0 C Y4ETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPUEB).

Bba3oBrble nucciieqoBare/ibCKue 1eHCTBHUS!

® IICTIOJIb30BATh BOIIPOCHI KaK UCCIIEAOBATEILCKUN HHCTPYMEHT TIO3HAHUS;

® [IPOBOJIUTH TI0 CAMOCTOSITEIIbHO COCTABJICHHOMY IUIaHY OIBIT, HECTOXKHBIN (U3NUECKUN
AKCIEPUMEHT, HEOOIBINIOE HCCIET0BaHNE (PU3UUECKOTO SIBIICHUS,

® OIICHMBATh Ha MPUMEHMMOCTb U JIOCTOBEPHOCTh HMH(OPMAIUIO, MOJYYCHHYIO B XOJI€
MCCIICIOBAHUS UITH SKCIICPUMEHTA;

® CAaMOCTOATENBHO (POPMYIUPOBATH 000OIIEHHUS U BBIBOABI IO Pe3yNbTaTaM MPOBEAEHHOTO
HaOJI0IEHUS, OIIBITA, UCCIICIOBAHUS;

® IPOTHO3UPOBATh BO3MOYKHOE JalibHEHIIee pa3BUTHE (U3MUECKUX IMPOLIECCOB, a TAKKe
BBIJIBUT'aTh MPEIOI0KEHUS 00 UX PAa3BUTHH B HOBBIX YCIOBUSAX U KOHTEKCTaX.



Padora ¢ undopmanueii:

® IPUMEHATh PA3IMYHBIE METOJbl, MHCTPYMEHTBI M 3alpoChl MpPHU IOHWCKE M OTOOpE
MH(OpMAIMY WK TAHHBIX C YIETOM MPeUI0KEHHON ydeOHOoM (usnueckoit 3a1a4m;

® AaHAJTU3UPOBATh, CHUCTEMATH3UPOBATh M HHTEPIPETUPOBATh WH(POPMALMIO PA3TUUYHBIX
BUJIOB U ()OPM MPEICTABICHHUS;

® CAMOCTOSATENIBHO BBIOMpATh ONTHUMAJIbHYIO (OpMYy TMpencTaBieHUus HHPOpMAIMU U
WUTIOCTPUPOBATh pElIaeMble 3a7aydl HECIOXXHBIMH CXEMaMH, JuarpaMMmaMmu, WHOU
rpaduKoil 1 MX KOMOMHAIMAMHU.

KoMMyHuUKaTHBHBbIE YHUBePCAJIbHbIE YUeOHbIe el cTBHA:

®B X0J€¢ OOCYXIeHHMS Y4eOHOro MaTepuaya, pe3yabTaToB JabOpaTOpHBIX pPaboOT u
MIPOEKTOB 3a[aBaTh BOIPOCHI TI0 CYIIECTBY 0OCYKJaeMOil TeMbl M BbICKa3bIBATh HMJIEH,
HAaIleJICHHBIE Ha PELICHUE 33/1a41 U MO JIepKaHue OJaro)xenaTeIbHOCTH OOIICHUS;

® COMOCTABIATh CBOM CYXJAEHHS C CYXKACHUSMU JpPYrUX YYaCTHHKOB JMANOra,
oOHapyXHBaTh Pa3IM4YKe U CXOJICTBO MO3UIINH;

® BEIPA)KAaTh CBOIO TOYKY 3PCHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

eIyONIMYHO  TPEACTABIATH  PE3yAbTaThbl  BBINOJHEHHOTO  (U3UYECKOTO  OIBITa
(3KCnIepUMEHTAa, UCCIIEI0BAHMUS, IPOEKTA);

® IOHUMATh U HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIMBUIAYaJIbHOW pabOThl MpU
peleHN KOHKPETHON (PU3NYECKOl MPOOIIEMBI;

®[[PDUHMMATh LE€JIU COBMECTHOM [JE€ATEIbHOCTH, OPraHHU30BBIBATH JCUCTBUSA 10 €€
JOCTIKEHHUIO: PACHPEIENATh POJIH, 00CYKIaTh MPOLECCH U PE3yJbTaThl COBMECTHON
paboThI, 060011aTh MHEHHUS HECKOJIBKUX JIIOJIEH;

® BHITIOJIHATh CBOIO 4YacTh PAa0OTHI, JOCTHrasi KayeCTBEHHOTO pe3yibTaTa IO CBOEMY
HaNpPaBJICHUIO U KOOPIUHUPYS CBOU JACUCTBUS C JPYTUMH YWICHAMH KOMaHIbI;

® OIICHUBATh KaYeCTBO CBOETO BKJIAZa B OOIIMI MPOIYKT MO KPUTEPHUSIM, CAMOCTOSTEILHO
cOpMYIMPOBAHHBIM Y4aCTHUKAMH B3aUMOJICHCTBUSI.

PeryasitTuBHbIe yHMBepcaJbHbIe YueOHbIe el CTBUS

Camoopranmn3anus:
® BBISIBJIATH MPOOJIEMBI B JKU3HEHHBIX M y4EOHBIX CHUTYaIMsX, TPEOYIOMIMX Ui pEeIICHUs
¢bu3nUecKuX 3HaHUM;
® OPMEHTHUPOBATHCS B PA3MUYHBIX TMOJAXOJAX MPHUHATHA pelleHHH (MHAWBUIYalbHOE,
IIPUHATHE PELIECHUS B IPYIIIE, IPUHIATHE PELLICHUI IPYIIION);
® CAMOCTOSATENIBHO COCTABIIAITh QJITOPUTM pelIeHUs (PU3MUECKONW 3amaud WM IJIaHa
UCCIICIOBAaHUS C Y4YETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh MpeJiaraeMble BApUAHThI PeIlICHHIA;
e 7e7aTh BHIOOP U OpaTh OTBETCTBEHHOCTD 3 PEIICHHE.
CaMOKOHTPOJIb, SMOLMOHAIbHbII MHTE/JIEKT:
® 1aBaTh a/ICKBATHYIO OIICHKY CUTYallMH U MpeiaraTh MjaH e€ U3MEHEHUS;
© O0OBSCHATH NMPUYUHBI JOCTIDKEHUS (HEAOCTIDKEHHS) PEe3yIbTaTOB AEATEIbHOCTH, J1aBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY;
® BHOCUTh KOPPEKTUBBI B JIEATENBHOCTh (B TOM YHCJIE B XOJ BBIMOJHEHUS (PU3MYECKOTO
WCCIICZIOBAaHUSI MJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHHBIIUXCS
CUTYallUi, YCTAaHOBJIEHHBIX OIIMOOK, BO3HUKIIUX TPYIHOCTEH;



® OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUM;

® CTaBUTH ce0sl HA MECTO JIPYroro 4eJoBeKa B XOJ€ CIOopa WM TUCKYCCHM Ha HAy4YHYIO
T€MY, IOHUMAaTb MOTUBBI, HAMEPEHHUSI U JIOTUKY JPYIroro;

®IpU3HABATh CBOE MpaBO HA OMMOKY NpU peleHHH (U3NYECKUX 3agad WId B
YTBEPKACHUAX Ha HAYYHBIE TEMBI U TAKOE K€ IIPaBO IPYroro.

INPEJIAMETHBIE PE3YJIBTATbBI

K xoniy oOyuenust B 7 KJjacce mpeiIMETHbIE pe3yiIbTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpakaTh c(GOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHHIA:

®UICTIOJIb30BATh  MOHATHS: (U3WYECKHMEe M XMMHUYECKHE SBJCHHSA, HaOIIOJICHHUE,
SKCTIIEPUMEHT, MOJeNb, TUNIOTE3a, CIUHHIIBI (PU3MUECKUX BEIMYHH, aTOM, MOJIEKYyIa,
arperaTHbIE COCTOSIHUS BellecTBa (TBEpIOE, KHUJAKOE, ra3o00pa3zHoe), MEXaHUYECKOe
IOBUKEHHE  (PaBHOMEPHOE,  HEPABHOMEPHOE,  IPSIMOJMHENHOE),  TpaeKTOpHs,
paBHOAeHcTBYyIOmas cwia, aedopmanus (ynpyras, IJIacTUYecKas), HEBECOMOCTb,
COOOIIAIONINECS COCY/IBL;

® pa3nuyaTh SABJICHUS (IU(Qy3us, TEIOBOE TBMKEHUE YACTUIl BEILECTBA, PABHOMEPHOE
IBUKEHHE, HEPABHOMEPHOE JIBUJKEHUE, MHEPLIMS, B3aUMOJICHCTBUE TEJ, PAaBHOBECHE
TBEPABIX TN C 3aKPEIUIEHHOW OChIO BpAIlEHHUs, IMEpenada JaBJICHUS TBEPIBIMU
TeJIaMU, )KUJKOCTSAMH M ra3aMu, atMoc(epHoe JaBjieHue, TUIaBaHue Tel, TPeBpaIeHUs
MEXaHUYECKOM 3HEPTUH) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLIUX JaHHOE (PU3UUYECKOE SBJICHUE;

® Pacro3HaBaTh MPOSIBICHUE M3YYCHHBIX (PU3UUYECKUX SBICHUNA B OKPYXKAIOIIEM MHpE, B
TOM 4Hclie (U3UUECKUE SIBICHUS B INPHUPOJE: MPUMEPHI IBMKEHHUS C Pa3IMYHBIMHU
CKOPOCTSIMU B JKMBOM M HEXUBOM IPUPOJIE, NEHCTBHUE CUJIBI TPEHUS B IPUPOAC U
TEXHUKE, BIMSHUE aTMOC(HEpPHOTO MaBJICHUS HA KMBOW OpPraHu3M, IUIaBaHUE pPHIO,
pblYaryd B Tele YeJIOBEKa, NMPH 3TOM MEPEeBOAUTH MPAKTUYECKYIO 3aJauy B y4eOHYIO,
BBIJICJIATD CYIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3UUECKUX SBJICHUN;

® OTIHMCHIBATh M3YYCHHBIE CBOMCTBA TeN W (PU3UUECKUE SBICHHS, UCTONb3YS (PU3HUECKUE
BEIMYUHBI (Macca, 00BbEM, IUIOTHOCTh BELIECTBA, BPEMS, IyTh, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIa YIPYrOCTH, CHUJa TSDKECTH, BEC Tejla, CWJIa TPEHMs, JaBIECHUE
(TBEpHOro TeNa, KUIKOCTH, Tas3a), BBHITAIKMBAIOUIAs CHJIA, MEXaHWYecKas pabora,
MOIITHOCTh, IUIEYO CHJIB, MOMEHT CHJIbI, KO3(p(UIMEHT Tmoye3HOro JeicTBUs
MEXaHHU3MOB, KUHETHYECKas U MOTEHLIMAIbHAS DHEPIHs), IIPU ONUCAHUHU IPABUIBHO
TPAaKTOBATh (PU3UUECKUI CMBICI UCHOIB3YEMbIX BEIMYMH, UX 0003HAUECHUS U €TUHHILIBI
(GU3NYEeCKUX BETUYMH, HAXOIUTHh (OPMYIIBI, CBS3BIBAIOIINE TAHHYIO (PH3UUYECKYIO
BEIMYUHY C JPYTUMH BEIUYMHAMH, CTPOUTH TpapUKH H3YYEHHBIX 3aBHCUMOCTEH
(U3HYECKUX BEINYMH;

® XapaKTepU30BaTh CBOMCTBA Tel, (PU3NUECKUE SIBICHUS U MPOIIECCHI, UCIIOJIb3Ysl MpaBHiia
CJIOKEHHUs cuil (BAOJb OAHOU MpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena,
NpaBUJIO paBHOBecUs pblyara (0J0Ka), «30J0TOE TPABHIIO» MEXaHUKH, 3aKOH
COXpaHEHHS MEXaHWYECKOW SHEepruu, MpH 3TOM JaBaTh CIOBECHYIO (DOPMYITHUPOBKY
3aKOHA U 3alUChIBaTh €T0 MaTEMAaTUUYECKOE BbIPAKECHHUE;

® 00BSCHATDH (PU3MUECKHE SIBIICHUS, POLIECCH U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyallU  TPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BbIABIATh  HPUYHHHO-
-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE M3 |—2 JOTMYECKUX IIaroB ¢ OMOPOH Ha



1-2 wu3yuyeHHBIX CBOHCTBA (U3UUECKUX SABJICHHUM, (QU3MUECKHX 3aKOHA WIH
3aKOHOMEPHOCTH;

epemiath pacu€THbe 3afayd B 1-2 JEHCTBHS, HCIONB3Ys 3aKOHBI U (opMyIsl,
CBsi3bIBalOIIME (U3MUYECKHE BEIMYMHBI: Ha OCHOBE aHalM3a YCIOBHUA 3a/add
3aMUCBIBATh KPAaTKOE YCIOBUE, MOJCTABIATh (PU3MUYECKHE BEIWYMHBI B (OPMYNBI U
MPOBOJIUTH Pacu€Thl, HaXOAUTh CIPABOYHBIC JAaHHBIC, HEOOXOAMMBIE Ui PEIHICHUs
3aJa4, OLEHUBATh PEATMCTUYHOCTD NOJYYEHHOU (pU3NYeCcKOi BEIMUHMHBL,

® pacro3HaBaTh MPOOIEMbl, KOTOPbIE MOXHO PEIIUTh MPHU HOMOIIH (PU3UYECKHX METOJIOB,
B ONHMCAHWU MCCIEAOBAHUS BBIIEIATh IPOBEPSAEMOE NPEIAIOJIONKEHNE (TUMOTE3Y),
pa3nuyaTth ¥ MHTEPIPETUPOBATH MOJYYECHHBIH PE3ylbTaT, HAXOAUTh OMIMOKU B XOJe
OTBITA, JIEJIaTh BBIBOJIBI [10 €TI0 PE3YJIbTaTaM;

® IPOBOJIUTH OIBITHI IO HAOMIOACHUIO (DU3MYECKUX SBICHUNA WU (U3NYECKUX CBOWMCTB
Ten:  (OpMYNHPOBATh TPOBEPSEMBbIC MPEANOJIOXKEHHUS, COOUpaTh YCTaHOBKY U3
MPEUI0KEHHOT0 000pYA0BaHUS, 3aUCHIBATh X0 ONbITa U (POPMYIMPOBATH BHIBOIBI;

® BHITIOJIHATh NPSMbIE M3MEpPEHHs PacCTOSHHS, BPEMEHHU, MacChl Tena, 00b&éMa, CUIIBl U
TEeMIepaTypbl C HMCIOJIb30BAHHEM aHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 3aMHCHIBATDH
MoKa3aHus MpHOOPOB ¢ YUETOM 3alaHHON aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHHIA;

® IPOBOJIUTH MCCIIEJJIOBAHUE 3aBUCHUMOCTU OJHON (PM3UUECKON BEIMYMHBI OT JPYroi ¢
HCII0JIb30BAHNUEM NPSMBIX U3MEPEHUN (3aBUCUMOCTH ITYTH PABHOMEPHO JIBHIKYILErOCs
Tela OT BPEMEHM JABWKEHUS Tela, CUIIbI TPEHUS CKOJIBKEHUS OT Beca Tella, KadecTBa
0o0pabOTKM TOBEPXHOCTEW Tel M HE3aBUCHUMOCTH CHJIBI TPEHUS OT IUIOLIAAU
CONPUKOCHOBEHHUSI TEJ, CHJIbl YIIPYTOCTH OT YAJIMHEHMS INPYXUHBI, BBITAJIKUBAIOLIEH
cuipl 0T 00BbEMa TOTrPYXKEHHOM YacTM Tela M OT IUIOTHOCTH >KUIKOCTH, €&
HE3aBUCUMOCTH OT IUIOTHOCTH Tejda, OT TIYOHMHBI, Ha KOTOPYIO MOTPYKEHO Telo,
YCIIOBHM TUIaBaHHs TeJ, YCIIOBUH paBHOBECHs pblyara M OJIOKOB), y4yacTBOBaTh B
IUTAHUPOBAaHUM y4eOHOTO HCCIIEIOBaHUS, COOMpaTh YCTAHOBKY M BBINIOJHSTH
M3MEpEHUs, CIenys MPeUI0KeHHOMY IJIaHy, (PUKCHPOBATH PE3yJabTaThl MOIY4YCHHON
3aBUCUMOCTH (PU3MYECKHX BEIMYMH B BHJE MPEUIOKEHHBIX TaONMMIl M TpaguKoB,
JIeNIaTh BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEOBaHMS;

®IPOBOJIUTH KOCBEHHBIE M3MEpeHHUs] (PU3MUECKUX BEIWYMH (IUIOTHOCTH BELIECTBA
KUAKOCTU M TBEPIOTO TeNa, CUIa TPEHHUS CKOJBXEHHS, JaBICHHUE BO31yXa,
BBITAIKMBAIOIIAsl CWJIA, JEHCTBYIOLIas Ha MOIPYXKEHHOE B KHUAKOCTb TEJO,
KO3 QUIMEHT TOJE3HOrO JEHCTBUS MPOCTBIX MEXAHW3MOB), CIEAYs MPEAIOKEHHON
MHCTPYKLUU: MIPH BBHITIOJHEHUH U3MEPEHUI COOUPATh SIKCIIEPUMEHTAIBHYIO YCTaHOBKY
1 BBIUUCIIATH 3HAUEHNUE UCKOMOM BEJIMYNHBI;

ecoOm0aTh TMpaBWJIa TEXHUKH Oe30macHOCTH npu paboTe ¢ J1aOOPaTOPHBIM
obopynoBaHueMm;

® yKa3bIBaTh MPHHLMIIBI JCHCTBUS MPHUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOIIAOUINECS COCYIbl, OapOMETp, pblyar, MOABUKHBINA U
HETIOIBMKHBIN OJIOK, HAKJIOHHAS MJIOCKOCTb;

® XapaKTEepPU30BaTh MPUHIIUIIBI IEHCTBUS U3YUYECHHBIX TPHOOPOB U TEXHUUECKUX YCTPOUCTB
C ONOPOH Ha MX ONUCaHUA (B TOM 4YHCIE: MOJIIMIHUKH, YCTPOWCTBO BOJOIPOBOAA,
TUAPABIMYECKUI Tpecc, MaHOMETp, BBICOTOMEp, MOPIIHEBOM HAcOC, apeoMeTp),
UCTOJb3ysl 3HAHUS O CBOMCTBaX (PM3MUECKUX SBICHUNA M HE0OXOAMMBbIe (PU3NYECKUE
3aKOHBI M 3aKOHOMEPHOCTH;



®IPUBOAUTH MpPUMEPHl (HAXOOUTH HMH(POPMALMIO O TpUMEpax) MPAKTUYECKOTO
UCTOJIb30BaHUsl (U3UYECKUX 3HAHUM B TOBCEAHEBHOM MKU3HM Uil OOECIIeYeHUs
0€30MaCHOCTH MpH OOpaIleHud ¢ [pudOpaMH U TEXHUUYECKUMHU YCTPONCTBAMH,
COXpAaHEHHS 3JI0pOBbSI M COOJNIONEHUS HOPM SKOJIOTUYECKOTO TIOBEJCHUS B
OKpYKarollen cpere;

® OCYIIECTBIISATh OTOOpP HMCTOYHUKOB HH(popManuu B HWHTepHETEe B COOTBETCTBHH C
3aJJaHHBIM TIOMCKOBBIM 3aIPOCOM, HAa OCHOBE MMEIOIINXCS 3HAHUM U MyTEM CpaBHEHUS
Pa3IUYHBIX UCTOUHUKOB BBIIENATH UH(OPMAIIHIO, KOTOpAs SBISETCS MPOTUBOPEUUBOI
WJIM MOXKET OBITh HEJOCTOBEPHOI;

® JICTIOJIb30BATh IPU BBINOJHEHUM y4eOHBIX 33/JaHUN HAY4YHO--TIOMYJISIPHYIO JUTEpaATypy
($U3NYECKOTO COAEpIKaHUs, CIPAaBOYHbIE MaTepualibl, pecypchl cetu HHTepHer,
BIAJIeTh NMPUEMAaMU KOHCIIEKTUPOBAHMUSA TEKCTa, MpeoOpa3oBaHus HHGOpMAIMU U3
OJHOM 3HAKOBOW CHCTEMBI B APYIYIO;

® C03/1aBaTh COOCTBEHHBIE KpaTKHE MHCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha OCHOBE 2-3
MCTOYHHUKOB MH(POpPMALUU (PU3UUECKOTO COJIEPKAHUSA, B TOM YHCIE MyONIUYHO AeaTh
KpaTKue cCOOOIIeHUsI O pe3ysibTaTaxX MPOEKTOB WK YU€OHBIX MCCIEIOBAHUMN, IPU 3TOM
IPaMOTHO HCHOJb30BAaTh HM3YYCHHBIM MOHATUHHBIA anmapar Kypca (DU3HKH,
COIIPOBOKJATh BBICTYIJICHUE TPE3CHTAINEH;

®IpY BBHINIOJHEHUH Y4YEOHBIX MPOEKTOB M MCCIEIOBAHUM pacHpenensTh 00sS3aHHOCTH B
IpyIIe B COOTBETCTBUH C MOCTABJICHHBIMHU 33J]a4yaMH, CIICUTh 3a BBIMOJHEHUEM IJIaHa
JeUCTBUHM, aJeKBaTHO OIICHMBATh COOCTBEHHBIH BKJIAJ B JEATEIbHOCTH TPYIIIHI,
BBICTpanBaTh KOMMYHHKATHBHOE B3aUMOICHCTBHUE, YIUTHIBAsi MHEHUE OKPY)KAIOLIHX.

K xoniy oOyuenust B 8 kJjacce mpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI

oTpakaTh c(HOPMUPOBAHHOCTH y OOYUAIOIIMXCSI YMEHHIA:

® IICTIOJIb30BaTh TOHATHS: Macca W pa3Mepbl MOJIEKYIN, TEMJIOBOE JABMKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHHs BEIECTBa, KPHUCTALIMYECKUE M aMopQHbIe Tena,
HACBHIIICHHBIA ¥ HEHACBIIEHHBIHI Nap, BIaXKHOCTh BO3/IyXa, TEMIIEPaTypa, BHYTPEHHSSA
SHEPIrHUsl, TEIUIOBOM JABUTATElIb, SJIEMEHTAPHBINA IEKTPUUYECKUN 3apsifl, IIEKTPUUECKOE
1oJie, TPOBOJHUKH M IMAJIEKTPUKH, TOCTOSHHBIA 3JIEKTPHUUYECKUI TOK, MAarHUTHOE
oJe;

® pa3NuyYaTh SBJCHUS (TEIUIOBOE pACHIMPEHHE U CXKaThe, TeIvlonepeaaya, TEIIoBOe
paBHOBeCHE, CMayMBaHME, KaNWUIAPHbIE SBJCHUS, HWCHApeHHe, KOHJCHCAIMs,
IUTaBJICHWE,  KpUCTAUIM3auus  (OTBepleBaHME),  KUIEHHE,  TeIlonepenayda
(TEeTUIONpPOBOTHOCTh, KOHBEKIIMS, HM3JIy4eHHE), JJIEKTpHU3alMs TeJ, B3auMOJeHcTBHE
3apsiioB, ACUCTBUS AJIEKTPHUUYECKOTO TOKA, KOPOTKOE 3aMBIKAHHWE, B3aUMOJICHCTBHE
MarHuTOB, JEWCTBUE MAarHUTHOTO IOJII Ha MPOBOJHHK C TOKOM, 3JIEKTPOMAarHUTHAs
WHAYKIMS) TO0 ONUCAHWI0O HMX XapaKTEepPHbIX CBOHCTB W Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SBJICHUE;

® Pacro3HaBaTh MPOSIBICHUE M3YYCHHBIX (PM3UUYECKUX SBICHUNA B OKPYXKAIOIIEM MHpE, B
TOM 4Hcie (U3NYECKHe SBJICHHUS B TPUPOJAE: TOBEPXHOCTHOE HATHKEHHE U
KallWUISIPHBIE SIBICHUS B TPHPOJIE, KPUCTALIBI B mpupoje, u3inydeHue CoiHia,
3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa3oBaHME pPOCHI, TyMaHa, MHEs, CHEra,
AIIEKTPUYECKHE SBIICHUS B aTMmocdepe, JJIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHoe moJsie 3eMJH, JApei] MOoJOCOB, POJIb MAarHUTHOTO MOJIA JISl JKU3HU Ha
3emJie, MOJNAPHOE CUSHHE, IPU 3TOM MEPEBOJAMTH MPAKTUYECKYIO 33a/1auy B Y4eOHYIO,
BBIJICJIATD CYIIECTBEHHBIC CBOMCTBA (IPU3HAKN) PU3UUECKUX SBICHUN;



® OTIMCHIBATh M3YYCHHBIE CBOMCTBA TeN M (PU3MUECKUE SBICHHS, UCIONb3YS (PU3HUECKUE
BEJIMYMHBI (TEMIEPATypa, BHYTPEHHSISI SHEPrus, KOJMYECTBO TEIUIOTHI, YZAEIbHas
TEIUIOEMKOCTh ~ BEILIECTBA, YyJA€lbHAas TEIUIOTA IIIABJICHMS, YJEJIbHas TeIloTa
napooOpazoBaHus, yAelbHAs TEIUIOTa CrOPaHUs TOIUIMBA, KOA(PQPHUIMEHT MOJIE3HOTO
JNEUCTBUS TEIJIOBOM MAILMHBI, OTHOCUTENIbHAS BIIAXKHOCTb BO31yXa, DJIEKTPUYECKUU
3apsAnd, CHJIa TOKAa, DJJIEKTPUYECKOE HAIPSKEHUE, CONPOTUBIECHUE IPOBOJHHUKA,
yIIebHOE COTPOTHUBIICHUE BEIIECTBA, PA0OTa U MOLTHOCTh AJIEKTPUUYECKOTO TOKA), IPH
ONHCAaHUM TMPABUIIBHO TPAKTOBATh (DU3NYECKUH CMBICT HCHOJIb3YEMBIX BEIUYHUH,
0003HAUCHHS M eIUHUIBI (PU3NUECKUX BEIUYMH, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIINE
JaHHYIO (PU3MUECKYI0O BEJIMYMHY C JPYTMMH BEIMYMHAMH, CTPOUTH TIpaduku
M3YUEHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEIUYHH;

® XapaKTepH30BaTh CBOWCTBA TeJ, (PU3MUECKUE SBICHHUS M MPOIECCHI, HCIOJIb3Ys
OCHOBHBIE IIOJIOXKEHUS MOJIEKYJIIPHO--KMHETUYECKOM TEOPUU CTPOCHMS BEILECTBA,
INPUHIMI CYNEPHNO3ULMU TOJEeH (Ha KadyeCTBEHHOM YPOBHE), 3aKOH COXPAHEHHUS
3apsga, 3akoH OMa i ydyacTka Lenu, 3akoH J[xoyms—JIeHuna, 3akoH COXpaHEHHs
SHEPTUH, TMPU 3TOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA W 3aIHUCHIBATh €rO
MaTeMaTU4ECKOE BBIPAXKEHUE;

® 00BSCHATDH (PU3NYECKUE TPOIIECCHl U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYyallui
IIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH IPUUMHHO-CIIEICTBEHHBIE CBSI3H,
CTpoUTh OOBsICHEHHWE M3 |—2 JOrMyYecKMX IIaroB C OMOpod Ha 1-2 W3y4YEHHBIX
CBOMCTBA (PU3UUECKUX SBICHUN, PU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

epemiarh pacu€THbE 3afayd B 2-3 JIEHCTBHS, HCIOJB3YS 3aKOHBI U (HopMyIsl,
CBsi3bIBalOIIME (U3MUYECKHE BEIMYMHBI: Ha OCHOBE aHalM3a YCIOBHUA 3a/auu
3aMMChIBAaTh KPATKOE YCIIOBUE, BBISBIIATH HEIOCTATOK JAHHBIX JUIS PELICHUS 3a7auH,
BBIOMPATH 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE [T €€ PEeUIeHHs, TPOBOAUTH PACUETHI U
CpaBHUBATh MOJIy4CHHOE 3HaUCHUE (PU3MUECKON BETMUUHBI C U3BECTHBIMH JTAHHBIMH;

® pacno3HaBaTh MPOOIEMbI, KOTOPbIE MOXHO PEIIUTh MPHU HOMOIIM (PU3UYECKHX METOJIOB,
UCIIOJb3ysl OIMCAaHUE HCCIEAOBAHUSA, BBIIACIATH IPOBEPSAEMOE IIPEAINOJIOKECHHUE,
OLICHMBATh MTPaBUIILHOCTH MOPSIIKA IPOBEAECHUS UCCIIEJOBaHMSI, IEIaTh BHIBOIBI;

® [IPOBOJIUTH OMBITHI [0 HAOMIOJACHUIO (PU3MUECKHUX SBICHUN WM (PU3MYECKUX CBOMCTB Tel
(KanmuJuUIApHBIE  SIBJICHHSI, 3aBUCHUMOCTb JaBJICHHS BO3QyXa OT ero o0ObéMma,
TEMIIEPATYPbl, CKOPOCTH IIPOLIECCA OCTHIBAHUS U HATPEBAHMS IIPU U3JIyYECHUHU OT LIBETA
U3Nyvyarouie (Moryomapmei) MNOBEPXHOCTH, CKOPOCTb MCIAPEHUs BOABI OT
TEMIIEPATypbl KUAKOCTH M IUIOMAAX €€ IIOBEPXHOCTH, OJJIEKTpU3alMs Tel U
B3aUMOJICICTBUE JJIEKTPUUYECKUX 3apsiZOB, B3aUMOJICHCTBUE IOCTOSHHBIX MAarHUTOB,
BHU3yalIM3alisl MArHUTHBIX T0JIEN MOCTOSIHHBIX MarHUTOB, E€HCTBUS MarHUTHOTO IOJIS
Ha IPOBOJHHMK C TOKOM, CBOMCTBA DJIEKTPOMAarHWTa, CBOMCTBA 3JIEKTPOJBUrATENS
MOCTOSIHHOTO TOKa): (opMynupoBaTh MpOBEpSEMbIe IPEANOJIOKEHHs, CcOOUpaTh
YCTAaHOBKY M3 TMPEUIOKEHHOT0 O0OpYJOBaHHUS, ONUCHIBATH XOJ ONbITA U
(bopMynupoBaTh BHIBOBI;

® BBINIOJIHATh TIPSAMBIE M3MEPEHMsI TEMIIEpaTypbl, OTHOCUTEIBHOW BIIAKHOCTHU BO3MYyXa,
CHJIBI TOKA, HANpPSHKEHUS C HCIOJb30BAHMEM AaHAJIOTOBBIX NPHUOOPOB U JATUMKOB
¢u3NYeCKUX BEIMYUH, CPAaBHUBATH pE3ylIbTaThl H3MEPEHHUH C y4ETOM 3aJaHHOU
a0COJIIOTHON MOTPEIIHOCTH;

® IPOBOJIUTH MCCIIEJOBAHUE 3aBUCHUMOCTU OJHON (PM3UYECKON BEIMYMHBI OT JPYroi ¢
HCII0JIb30BAHUEM NPSAMBIX U3MEPEHUH (3aBUCUMOCTH COIPOTHUBIIEHHSI IPOBOJHUKA OT



€ro JJIMHBI, TUIOLIaM MOMEPEYHOr0 CEUYEHHUS U yJeNbHOTO COMPOTHUBIICHUS BEUIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UYILEro Yyepe3 MPOBOJAHUK, OT HAPSHKEHUS HA IPOBOTHUKE,
UCCIIEIOBAaHUE TIOCIICAOBATEIFHOTO U MAapaJIeIbHOTO COCIUHEHUN IPOBOJIHUKOB):
IUTAHUPOBATh UCCIIEI0OBaHUE, COOMpATh YCTAHOBKY W BBINOJHATH M3MEPEHUs, CIeIys
MPEUI0KEHHOMY TUIaHy, (PMKCUPOBATh PE3YIbTAThI MOJyYCHHON 3aBUCUMOCTU B BUJIE
TabIMIl U TpaHKOB, AETaTh BEIBOJBI MO PE3YJIbTaTaM UCCIEI0BAHMS;

® IPOBOJIUTH KOCBEHHBIE H3MEpEHHs (U3UUYECKUX BEIWYMH (yIEeNbHas TEIUIOEMKOCTh
BEIIECTBA, COMPOTHUBIICHHE MMPOBOJAHUKA, PAa0OTa U MOIIHOCTD JIEKTPHUUYECKOTO TOKA):
IUIAHUPOBAaTh M3MEPEHHUs, COOMpaTh AKCIEPUMEHTAIBbHYIO YCTaHOBKY, CIIEAys
MPEUI0KEHHONW MHCTPYKIUH, U BEIYUCIIATH 3HAUCHUE BETMYMHBI;

ecoOm0aTh TMpaBWJIa TEXHUKH Oe30macHOCTH npu paboTe ¢ J1aOOpaTOPHBIM
obopynoBaHueM;

® XapaKTEepU30BaTh MPUHIIUIIBI IEHCTBUS U3YUYECHHBIX TPHOOPOB U TEXHUUECKUX YCTPOUCTB
C OMOpPOM Ha MX OMUCAHHs (B TOM YHCIE: CHCTEMa OTOIUIEHUS JOMOB, THTPOMETD,
napoBasi TypOHMHA, amIepMeTp, BOJBTMETP, CUYETUMK DJICKTPUUYECKON DHEpruw,
AIIEKTPOOCBETUTENIbHBIE MPUOOPHI, HarpeBaTeNlbHbBIE 3JIEKTPONPHOOPHI  (IIPUMEPHI),
AIIEKTPUYECKHE TPEAOXPAHUTENH, DJICKTPOMArHHUT, 3JEKTPOJBUTATENb MOCTOSHHOTO
TOKa), HCHOJB3ysS 3HAHUS O CBOMCTBaX (U3UUECKUX SBICHUH M HE0OXOAUMBIE
¢u3nyeckrne 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPONCTBA M HU3MEPUTENbHBIE HPUOOPHI IO
CXeMaM M CXEMAaTUYHBIM PUCYHKaM (KHUIKOCTHBI TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, JBUraTellb BHYTPEHHEIO CTOpPAHMs, 3JEKTPOCKOI, PEOCTar), COCTaBIAThH
CXEMBI DJIEKTPUYECKUX LIENeH ¢ MOCiIeoBaTeNbHbIM U MapaUIeIbHBIM COSIUHEHHEM
3JIEMEHTOB, pa3nyasi yCIOBHbIE 0003HAYCHHUS DIIEMEHTOB JICKTPUUECKUX LIETeH;

®IPUBOAWUTH MpPUMEPHl (HAXOOUTH HMH(POPMALMIO O TpUMEpax) MPAKTUYECKOTO
UCTOJb30BaHUsl (U3UYECKUX 3HAHUM B TOBCEAHEBHOM MKU3HM Uil OOECIIeYEeHUs
0€30MacCHOCTH MpH OOpaIleHud ¢ OpubopaMH U TEXHUUYECKUMHU YCTPOHCTBAMH,
COXpAaHEHHS 3JI0pOBbSI M COOJNIONEHUS HOPM SKOJIOTUYECKOTO TIOBEICHUS B
OKpYKarollen cpene;

® OCYILECTBIIATh MOUCK MH(pOpMaIuu (pusnueckoro coaep:xanus B MIHTepHETe, Ha OCHOBE
UMEIOIINXCA 3HAHUM M MyTEM CpPaBHEHHS JOMOJIHHUTEIbHBIX MCTOUYHUKOB BBIIEISATH
uH(OpMAIINIO, KOTOPAs SBJISIETCS MPOTUBOPEUUBOM UM MOXKET OBITH HEJIOCTOBEPHOM;

® JICTIOJIb30BaTh NPU BBINOJHEHUM Y4EOHBIX 33/JaHUN HAY4YHO--TIOMYJSIPHYIO JTUTEpaTypy
($U3NYECKOTO COAEpIKaHUs, CIPAaBOYHbIE MaTepualibl, pecypchl cetu VHTepHer,
BJIAJIETh NPUEMAaMU KOHCIIEKTUPOBAHMUSA TEKCTa, MpeoOpa3oBaHus HHGOpMAIMHU U3
OJHOM 3HAKOBOW CHCTEMBI B APYIYIO;

®CO3/1aBaTh COOCTBEHHBIC NHCbMEHHBIE W KpaTKUE YCTHBIE COOOLIeHUs, 0000Imas
MH(POPMALIUIO U3 HECKOJBKUX HMCTOYHHKOB (DM3MYECKOTO COJCpKAaHUS, B TOM UHUCIIE
nyOIMYHO  TPEACTABIATh  pPE3yAbTaThl  NMPOEKTHOM WM  HCCIEA0BATEIbCKOM
JEATENbHOCTH, MPH 3TOM TPAMOTHO HCIIOJIb30BAaTh M3YUCHHBIN MOHATUHHBIN amnmapar
Kypca (HU3UKH, COIPOBOXKIAThH BHICTYINICHHE MTPE3CHTAIUCH;

®IIpU BBHINOJHEHUH YYEeOHBIX TPOEKTOB W UCCIENOBaHMNA (PU3MUYECKHX MPOIECCOB
pacripeneniaTe 00s3aHHOCTH B TPYIIE B COOTBETCTBUH C TOCTABJICHHBIMH 3aJauaMH,
CIICIUTh 32 BBIMIOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTHUPOBATh €ro, aJaeKBaTHO
OLICHMBaTh  COOCTBEHHBIM BKIaJ B  JEATENBHOCTh  TIPYIIbI, BHICTPaUBaTh
KOMMYHHUKaTHBHOE B3aUMO/ICHCTBHUE, IPOSBIISLS TOTOBHOCTH pa3peliatb KOHPIUKTHL.



K xoniy oOyuenust B 9 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpakaTh c(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSI YMEHHIA:

®UICTIOJIb30BATh TOHATHA: CHCTEMa OTCuYéTa, MaTrepuanbHas TOYKa, TPACKTOPHS,
OTHOCHUTEIIbHOCTh MEXaHHUYECKOTO JIBIXKEHUS, nedopmanus (ynpyras, miacTudeckas),
TpPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh M TIEPerpy3Kd, LEHTP
TSOKECTH, a0COJIIOTHO TBEPAOE TENO, LIEHTP THKECTH TBEPIOTO Teja, paBHOBECHE,
MEXaHMYeCKHue KoyebaHus ©  BOJHBL, 3BYK, MH(Qpa3Byk H  yJIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaJIa 3JEKTPOMATHUTHBIX BOJH, CBET, OJM30PYKOCTh H
JaTbHO30PKOCTh, CIEKTPHl HUCITyCKaHWS W TMOTJOIIeHus, anbga-, Oera- M ramma-
W3ITY4YEHUs1, U30TOIIbI, epHas SHEPreTHKa;

® pa3NuyaTh SBICHUA (PaBHOMEPHOE W HEPABHOMEPHOE IMPSIMOJIMHEHHOE IBIKEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBMKEHUE, CBOOOIHOE Ta/IeHHE TEJ, pABHOMEPHOE
JBIDKEHHE TI0 OKPYKHOCTH, B3aMMOJCHCTBHE TEJ, pPEAKTUBHOE JBI)KEHUE,
KosiebaTenbHOE JIBI)KCHUE (3aTyXalollue W BBIHYKICHHBIE KOJIEOAaHUs), PE30HAHC,
BOJIHOBOE [BIDKEHHE, OTPaKEHUE 3BYKa, TNPSIMOJIMHEHHOE pPacHpoOCTpaHEHHE,
OTpa’KE€HHE U MPETOMIICHUE CBETa, MIOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3I0KEHHE
0eroro cBera B CHEKTP U CIOXKEHHE CIEKTPaJbHBIX IIBETOB, IHCIIEPCUS CBETa,
€CTECTBEHHAsl PaJMOAKTUBHOCTb, BOZHUKHOBEHHUE JIMHEHUATOrO CHEKTpa U3Iy4CHUS)
[0 OMHMCAHUIO UX XapPAKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, AEMOHCTPHPYIOIIMX
JTaHHOE (PU3UUYECKOE SIBJICHUE;

® Pacro3HaBaTh MPOSIBIICHUE U3YyYCHHBIX (PU3MUECKUX SIBICHUH B OKpyKaromeM mupe (B
TOM uucie (pU3NYecKHe SIBICHUS B MPUPOJE: MPUIUBEI U OTJIUBBI, TBH)KCHUE TUIAHET
CoJIHEe4HOH CUCTEMBI, pEaKTUBHOE JIBUKEHUE )KUBBIX OPTaHU3MOB, BOCIIPUSTHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICCHHE, CEHCMMYECKHE BOJIHBI, IIyHaMH, 3XO, LBETa Tell,
ONTHYECKUE SBJICHUS B  TNPUPOAE, OUOJIOTHUECKOEe  JeHCTBHE  BUAWMOTO,
yIbTPapUOIETOBOTO W PEHTTC€HOBCKOTO HM3JIyUYE€HUW, €CTECTBEHHBIM PaJlOaKTHUBHBIM
($OoH, KOCMHYECKME Jy4d, paJMOAKTHBHOE U3IyUYe€HHE NPUPOJHBIX MHHEPAJIOB,
JEWCTBUE PATMOAKTUBHBIX M3ITyYEHUH HAa OPraHU3M YelIOBeKa), IPU ITOM IEPEBOUTH
MPAaKTUYECKYIO 3aJady B Y4eOHYIO, BBIJIENATH CYLIECTBEHHBIE CBONCTBA (MPHU3HAKH)
(bU3NYECKUX SABICHHUIA;

® OTIHMCHIBATh M3YYCHHBIE CBOMCTBA TeN M (PU3UUECKUE SBICHHS, UCTONb3YS (PU3HUECKUE
BEJIMYUHBI (CPEeIHSAS U MTHOBEHHAs CKOPOCTh Tella MPU HEPABHOMEPHOM JBIKEHUH,
YCKOpEHHE, MepeMelieHne, MmyTh, YrioBas CKOpPOCTb, CHJIa TPEHHUS, CHUJa YIPYrOCTH,
CHJIa TSHKECTH, YCKOPEHHE CBOOOJHOIO MaJeHHs, BEC Tella, UMITYJIbC Telld, UMIYJIbC
CHJIBI, MEXaHHUEeCKasi paboTa U MOIIHOCTh, MOTCHIMAIbHAS YHEPTUs Tela, MOIHATOrO
Ha/1 IOBEPXHOCTHIO 3eMJIH, TIOTCHLUAIbHAS SHEPTUs CKATOM MPYKUHBI, KHHETUYECKast
SHEprus, MOJHAs MEXaHWYecKas SHEeprus, MepuojJ W dYacToTa KoyeOaHWH, IIHHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, MOKA3aTENlb MPEIOMIICHHS
cpenbl), IPU ONMHUCAHUM MPABUIIBHO TPAKTOBATH (PU3MYECKHI CMBICI HCHOJIb3YyEeMBIX
BEJIMYUH, OOO3HAYCHMS M EAWHUIBI (PU3MUYECKHX BEJIMYMH, HAXOAUTh (HopMyIsl,
CBSI3bIBAIOIIME JAHHYIO (PU3MUECKYIO BEIWYHHY C APYTUMH BEJIWYMHAMHU, CTPOUTH
rpaduKu U3y4EHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUYNH;

® XapaKTepU30BaTh CBOMCTBA Tel, (PU3MUYECKHE SBICHHUS M TPOLECCHI, UCIONb3YS 3aKOH
COXpAHEHUs SHEPTHH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHIMII CYNEPIIO3ULUU CHII,
NPUHLUT OTHOCUTENbHOCTH [ anmuiies:, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHHUS UMITYIIbCa,
3aKOHBI OTPAKEHHUS M TMPEJIOMJICHHUS CBETa, 3aKOHBl COXpPAHEHHs 3apsi0oBOTO U



MacCcOBOTO YHCENI TMpPHU SJIEPHBIX pEaKUusAX, MpH O3TOM JaBaTh CJIOBECHYIO
(GbopMyIHPOBKY 3aKOHA M 3aMMUCHIBATh €M0 MAaTEMaTHUECKOE BIPAKECHUE;

® 00BSCHATDH (PU3NYECKUE TPOIIECCHl U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYallui
MPAKTUKO-OPHEHTUPOBAHHOTO XapaKkTepa: BBIABIATh NPUYHMHHO--CIICACTBEHHBIE CBSI3H,
CTpOUTh OOBsICHEHHE M3 2-3 JOrMYECKMX IIaroB C OMOpOd Ha 2-3 WU3y4YEHHBIX
CBOMCTBA (PU3UUECKUX SBICHUN, (PU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e peliaTh pacuéTHbIE 3a/1a4M (ONUPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHUI), HCIOJIb3Ys
3aKOHBI U (POpPMyJBI, CBSI3bIBAIOIIME (PU3MUECKUE BEITUYMHBI: HAa OCHOBE aHaIM3a
YCIIOBHSI 3a/laud  3alKChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEAOCTAIOLINE WITH
M30BITOYHBIC JIaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIbI, HEOOXOIUMBIE JUIS PEIICHHS,
NPOBOJUTH pacyéTbl W  OLEHMBATH PEATUCTUYHOCTh IMOJYYEHHOTO 3HAYEHUS
(bu3HUECKON BEIIMYNHBL;

® pacro3HaBaTh MPOOIEMbI, KOTOPbIE MOXHO PEIIUTh MPHU HOMOIIM (PU3UYECKHX METOJIOB,
UCTOJBb3ysl OINHCAHHE WCCIEAO0BAHUS, BBIICNATh IPOBEPSEMOE IPEAIOJIOKEHHE,
OLICHUBATh MNPABUJIBHOCTH MOpPSAAKA MPOBEACHUS HCCIEIOBAHUSA, NeNaTh BBIBOJBI,
MHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOICHHUH U OTIBITOB;

® [IPOBOJIUTH OMBITHI [0 HAOMIOJACHUIO (PU3MUYECKUX SBICHUNA WM (PU3UYECKHX CBOMCTB Tell
(u3ydyenue BTOporo 3akoHa HbIOTOHA, 3aKOHA COXpAaHEHUS SHEPTUU, 3aBHCUMOCTH
nepro/ia KoJiebaHuit MpyKMHHOTO MasiTHUKA OT MAcChl Tpy3a U sKECTKOCTU MPYKUHBI U
HE3aBUCUMOCTh OT aMIUIUTYbI MANbIX KOJeOaHH, MPSIMOIMHEHHOE paclpoCTpaHeHUE
CBETa, pa3JIo’KeHUE OeNoro CBETa B CIHEKTP, M3yYCHHE CBOMCTB M300pakeHUs B
IUIOCKOM 3€pKajie ¥ CBOMCTB H300pakeHUs TIpenMeTa B coOuparomiei JuH3e,
HaOJIOIEHUE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB H3IYyYCHHS): CAMOCTOSTEIBHO
coOMpaTh YCTAaHOBKY M3 N30BITOYHOTO Habopa 000pyI0BaHUS, OTIMCHIBATH X0 OTbITA U
€ro pe3yibTaThl, (HOPMYITUPOBATH BBIBOIBI;

® IPOBOJIUTH TPH HEOOXOJAUMOCTH CEpHUI0 MPSAMBIX H3MEPEHUH, OMIpeneNnsisi CpeaHee
3HAYCHUE H3MepseMOl BeMWYMHBI ((DOKYCHOE PpacCTOsSHHUE COOMparomel JUH3HI),
000CHOBBIBATh BHIOOD crioco0a u3MepeHust (M3MEpUTENLHOTO TPUbopa);

® IPOBOJIUTH HCCIICJIOBAaHUE 3aBUCHUMOCTEH (PU3MUYECKHX BEIUYMH C HCIIOJIb30BAaHUEM
OpSMBIX M3MEpPEHHH (3aBHCHMOCTh IIyTM OT BPEMEHH IPH PABHOYCKOPEHHOM
JBIDKEHUH 0€3 HadalbHOM CKOpOCTH, TMepHojaa KoJeOaHUl MaTeMaTH4ecKOro
MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIjla OTPAXCHHUS CBETA OT yrija MaJeHUs U
yria MpeioMIIEHUsS OT yIJia MajeHus1): TUIAHUPOBATh HCCIIEeI0OBaHUE, CaMOCTOATEIBHO
coOMpaTh YCTaHOBKY, (UKCHpOBaTh pe3yiabTaTbl IOJYYEHHOW 3aBHCHMOCTHU
¢u3nUecKux BEIMYUH B BHUJAE TAOMUIl U rpaduKOB, NeIaTh BBIBOIBI IO pe3yibTaTamM
UCCIICIOBAaHUS;

®IPOBOJIUTH KOCBEHHbIE U3MEpeHUs (U3NYECKHX BEIMYUH (CpeAHsAs CKOpOCTh H
YCKOpEHHE Tejia MPH PaBHOYCKOPEHHOM JBHYKEHHH, YCKOPEHHE CBOOOIHOTO MasieHUs,
KECTKOCTh TPYXKHUHBI, KOIPPUIMEHT TpEeHHsI CKOJIBKEHHUs, MeXaHWuyeckas pabora u
MOIIHOCTh, YacTOTa W TEpHoJ] KoJeOaHMH MaTeMaTH4ecKoro | IPYKUHHOTO
MasTHUKOB, OINTHYECKas cuja coOuparoumiel JMH3bI, paJUOAKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHHUs, COOMpATh SKCHEPUMEHTAJIbHYIO YCTAHOBKY M BBITIOJHSTH
U3MEPEHUs, CIenys NPENIOKEHHOW MHCTPYKIMH, BBIUMCIATH 3HAUYEHUE BEIHYUHBI U
aHAJTM3UPOBATh TOJIyYCHHBIE pE3yabTaThl C Y4€TOM 3aJaHHOHW TOTPEIIHOCTH
U3MEPEHUN;



ecoOm0aTh TMpaBWJIa TEXHUKH Oe30macHOCTH Tpu paboTe ¢ J1aOOPaTOPHBIM
obopynoBaHueM;

® pa3IM4aTh OCHOBHBIEC MIPU3HAKU M3YUYEHHBIX (PU3HMUECKUX MOJIENIEH: MaTepHalibHas TOUKa,
abCONIOTHO TBEpPAOE TENO, TOYCUHBIM WCTOYHUK CBETa, Jy4, TOHKas JIMH3A,
IJIaHETapHasi MOJIENIb aTOMa, HyKJIOHHAs! MOJIENIb aTOMHOTO $]Ipa;

® XapaKTEepU30BaTh MPHHIIMIIBI IEHCTBUS U3YUYECHHBIX TPHOOPOB U TEXHUUECKUX YCTPOUCTB
C ONOpOM Ha HX ONHMCAHHA (B TOM 4YHCIE: CIHUIOMETP, AATYMKU IIOJIOKECHHS,
pacCTOsIHUS U YCKOPEHHSI, paKeTa, 3X0JI0T, OUKH, IEPUCKOTI, ()OTOAIIApaT, ONTHYECKHE
CBETOBO/JIbl, CIIEKTPOCKOMN, JO3MMETp, KaMmepa BunbcoHa), Hcnonb3ys 3HaHUSA O
CBOMcTBaX (PM3NYECKUX SABJICHUHN U HEOOXOIUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;

® JICII0JIb30BATh CXEMbl U CXEMAaTHYHbBIE PUCYHKH H3YYEHHBIX TEXHUYECKHX YCTPOUCTB,
M3MEPHUTENbHBIX MPUOOPOB M TEXHOJIOTUYECKUX MPOIECCOB MPU pEIICHUH Y4ueOHO--
MPAKTUYECKUX 3aJ[ay, ONTUYECKHE CXEMbI JJIsi MOCTPOCHUSI M300paKeHU B TIOCKOM
3epKajie ¥ cOOMparoIiei TuH3e;

®IPUBOAWUTH MpPUMEPHl (HAXOOUTH HMH(POPMALMIO O TpUMEpax) MPAKTUYECKOTO
UCTIOJb30BaHUsl (U3UYECKUX 3HAHUM B TOBCEAHEBHOM MU3HM Uil OOECIeYeHUs
0€30MaCHOCTH MpH OOpaIleHud ¢ [pubopaMH U TEXHUUYECKUMHU YCTPOHCTBaMH,
COXpAaHEHHS 3JI0pOBbsI M COOJNIONEHUS HOPM SKOJIOTUYECKOTO TIOBEICHUS B
OKpYKarollen cpene;

® OCYLIECTBIIAATh TOUCK HHpopManuu (usndeckoro comepxkanus B HMHTepHere,
CaMOCTOSTENILHO (OPMYIIUPYSl TIOMCKOBBIM 3arpoc, HAXOIUTh MIYTH OIPEACICHUs
JOCTOBEPHOCTH TOJY4YeHHOH HWH(GOpMAIMM HAa OCHOBE HWMEIOIIMXCS 3HAHUH U
JIOTIOTHUTEIbHBIX HICTOYHHUKOB;

® JICTIOJIb30BaTh IPU BBINOJHEHUM y4EOHBIX 33/JaHUN HAY4YHO--TIOMYJISIPHYIO JUTEpaTypy
($U3NYECKOTO COAEpIKaHUs, CIPaBOYHbIE MaTepualibl, pecypchl cetu HTepHer,
BJIAJIeTh NMPUEMAaMU KOHCIIEKTUPOBAHMUSA TEKCTa, MpeoOpa3oBaHus HHGOpMAIMU U3
OJHOM 3HAKOBOW CHCTEMBI B APYIYIO;

® Cc03/1aBaTh COOCTBEHHbIE MMCbMEHHBIC U YCTHBIE COOOIICHUSI Ha OCHOBE MH(OPMAINH U3
HECKOJIBKUX HMCTOYHHUKOB (PM3UYECKOTO COJCpKaHUsA, IyOIUYHO TPEACTaBIAThH
pe3yabTaThl MPOEKTHOM WIJIM MCCIEA0BATEILCKON NEATENbHOCTH, IIPU 3TOM IPaMOTHO
UCIOJb30BaTh W3YYCHHBIN TMOHATUHWHBIA amnmapar HM3yd4aeMoro paszaena (U3MKH U
COIPOBOKJATh BBICTYIUIEHHE MpPE3CHTAIlMed C Y4€TOM OCOOCHHOCTEH ayauTopuu
CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KosaunuyectBo yacos DJIEeKTPOHHbBIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (uudgposbie)
Koutpoabubie | IlpakTuyeckue
n/n NMpOrpaMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. @u3uka 1 e€ poJib B NO3HAHUHM OKPY/KAIOLIEro MUpa
Bubnuoreka [JOK
1.1 O} - 2
M3HKa ~ HayKa O HpHpoae https://m.edso00.ru/7f416194
Bubnuoreka [JOK
1.2 O} 2 1
HBHACCKHC BEITAIHRL https://m.edso00.ru/7f416194
Bbubnuoreka [JOK
1. E i 2 1
3 CTECTBEHHOHAYUYHBIN METOJ MO3HAHUS httos://m.edsoo.ru/7fA16194
Hroro no pazueny 6
Paznean 2. IlepBoHayanbHbIe CBeIeHNUSI O CTPOCHNH BelleCTBA
Bubnuoreka [JOK
21 CTpociue pemiecTsa ! https://m.edso0.ru/7f416194
99 JIBr>KeHrEe U B3aMMOICHCTBUE YaCTHI] 9 1 bubmuorexa [JOK
' BelllECTBA https://m.edso0.ru/7f416194
Bubnuoreka [JOK
2.3 ArperatHble COCTOSIHUS BEIIECTBA 2 httos://m.edsoo.ru/7fA16194
Hroro no paszneny 5
Paznen 3. /IBu:keHue U B3auMojieiicTBue TeJl
Bubnuoreka [JOK
31 Mexarmrieckoe ABIKCHHE 3 https://m.edso0.ru/7f416194
3.2 WNuepuus, Macca, MI0THOCTh 4 1 Bubnuoreka [JOK



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

https://m.edso0.ru/7f416194

Bubnuoreka [JOK

3.3 Cuna. Bupet e 14 2 https://m.edso0.ru/7f416194
Hroro no paszneny 21
Pasnen 4. /laBieHue TBEPABIX TeJl, }KHIAKOCTEH 1 ra3oB
41 JHasnenue. [lepenaua naBiaeHust TBEPIABIMU 3 bubmuorexa [JOK
' TeJIaMH, )KUAKOCTSIMU U razaMu https://m.edsoo.ru/7f416194
Bubnuoreka [JOK
4.2 JlaBIieHHe HKuAKOCTH > https://m.edso00.ru/7f416194
Bubnuoreka [JOK
4.3 Atmocheproe aciue 6 https://m.edso00.ru/7f416194
44 JleficTBHE KUJKOCTHU U Ta3a Ha NOTPYXKEHHOE 7 3 bubmmoreka [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro no paszneny 21
Paznen 5. Pa6ora u MOoIHOCTH. JHEPrus
Bbubnuoreka [JOK
51 PaboTa n momHoCTS 3 ! https.//m.edsoo.ru/7f416194
Bubnuoreka [JOK
5.2 Hpoctere mexarusmb! > ! https.//m.edsoo.ru/7f416194
Bbubnuoreka [JOK
53 Mexasieckas sHeprus 4 ! https.//m.edsoo.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 12



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

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P KonTpoabnbie | IIpakTnueckue (mupp )
NpOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Paznen 1. TenioBblie siBIeHUS
. bubmuorexa [JOK
11 CrpoeHue u CBOWCTBA BELIECTBA 7 https://m. edsoo.ru/7f418 1ce
Bubnuoreka [JOK
12 Tenossie mpoeccet 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazueny 28
Pa3nes 2. DuekTpryeckne ¥ MATHUTHBIE SIBJICHHSA
51 DNeKTpUYECKUE 3apsiibl. 3apsKEHHBIE Tena 7 1 bubmmoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 IToCTOSIHHBIN 2NEKTPUUECKUIN TOK 20 1 7 httos://m.edsoo.ru/7f418 1ce
Bbubnuoreka [JOK
2. M 1 1.
3 ATHHTHBIC ABICHILT 6 > https://m.edsoo.ru/7f4181ce
Bubnuoreka [JOK
2.4 4
IICKTPOMATHHTHAS HHAYKUHS https://m.edsoo.ru/7f4181ce
Htoro mo paznueny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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
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9 KITIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaunmeHoBaHMe pa3aeioB H TeM nudpoBbIe
Ne i/ P KonTpoabnbie | IIpakTnueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Mexann4yeckue siBJeHHS
11 MexaHu4ecKoe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' OIUCAHUS https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
1.2 Baanmoxeiictaue Ten 20 ! 3 https://m.edsoo.ru/7f41a4a6
Bbubnuoreka [JOK
. 1
13 3aKOHbI COXpaHEHHA 0 3 https.//m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexannyeckue K0J1e0aHUS U BOJHBI
Bubnuoreka [JOK
. M 7
2.1 CXAHHICCKHE KONEOaHH 3 https.//m.edsoo.ru/7f41a4a6
Bubnuoreka [JOK
2.2 M . 1
CXAHHECKHE BOTHEL. 3BYK 8 3 https.//m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pasnen 3. DileKTpOMarHuTHOE 1M0Jie M 3J1eKTPOMATHUTHBIE BOJIHBI
31 DNEeKTPOMarHuTHOE MOoJe U 6 9 bubmmoreka [JOK
' DIIEKTPOMArHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Utoro mo pazueny 6
Pa3nen 4. CBeTOBBIE SIBJICHHUSA
4.1 3aKOHBI PaCIPOCTPAaHEHUSI CBETA 6 2 bu6numoreka [IOK



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

Bubnuoreka [JOK
4.2 JIuH3BI U ONTHYECKHE TPHOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
Bubnuoreka [JOK
4.3 Paznoxenne 6e0ro cBETa B CIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nes 5. KBanToBble siBJICHUS
Bbubnuoreka [JOK
5.1 Hcnyckanue v NOIIOMEHNEe CBETa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
Bbubnuoreka [JOK
52 (CTpoetiiie ATOMHOTO 1pa 0 ! https://m.edso0.ru/7f41a4a6
Bubnuoreka [JOK
5.3 SnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. IloBTopuTebHO-0000 a0 1M MOYJIb
[ToBTOpenue u o0oOIIeHNE COAEPIKAHUS bubnmoreka [IOK
6.1 9 2
Kypca dusuku 3a 7-9 xiace https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOTI'O ITPOIECCA
OBSI3ATEJIBHBIE YUEBHBIE MATEPUAJIBI V151 YYEHUKA

1. Heppimkun A.B., UBanoB A.U. Qusuxa 7 xnacc.- M.: Ilpocsemenne, 2023
2. llepbimuxknn A.B. Qusuxa 8 kaacc. - M.: Ilpocsemenue, 2019
3. lepbimkun A.B. @usuxa.9 knacc. - M.: [Ipoda, 2019

METOIAUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

1. ®usuka. Tectel. 7 xnacc (aBropsl H. K. Xannanos, T. A. XanHaHoBa).

2.@wusuka. [lunakruueckue marepuaisl. 7 kinacc (aBTopsl A. E. Mapow, E. A. Mapon).

3. @wusuka. COOpHUK BOIIPOCOB | 3a1a4. 7—9 kiaccel (aBTopel A. E. Mapow, C. B.
[Tozoiickuii, E. A. Mapon).

4. Jlykamuk B.W., IBanoBa E.B. C6opHuk 3a1a4 no ¢usuke. 7-9 Kiacchl.

5. Tlepsikun A.B. CoopHuK 3a7a4 o ¢pusuke. 7-9 kiaccol

6.0usuka. Tectel. 8 kmacc (aBtopel H. K. Xannanos, T. A. XanHaHoBa).

7. ®usuka. lugaktuyeckue Mmarepuaibl. 8§ kiacc (aBropsl A. E. Mapown, E. A. Mapon).

8.@uszuka. Tectel. 9 kmacc (aBtopel H. K. Xannanos, T. A. XanHaHoBa).

9. @wusuka. [lunakruyeckue marepuansl. 9 kmace (aBtopsl A. E. Mapow, E. A. MapoHn).

10. I'pomueBa O.M. KoHTposbHBIE U CAMOCTOSITENbHBIE pabOTHI M0 Gu3uKe. 7, 8, 9 Ki1acchl.

MU PPOBBIE OGPA3OBATEJIbHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
bubmuoreka [{OK https://m.edsoo.ru
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