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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1o (u3KMKe Ha YpOBHE OCHOBHOTO OOIIero oOOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI M TpeboBaHUN K pe3ylbTaTaM OCBOCHMS Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHuws W KoHIenmwmu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Copepxanue  mporpaMMmbl 1o (u3MKe ~ HampaBieHO  Ha  (OpPMUPOBAHHE
€CTECTBEHHOHAYYHOM TPaMOTHOCTH OOYyYalOUIMXCSd U OpraHu3alui0 H3y4deHHs (QU3UKA Ha
NeSITeIbHOCTHON OcHOBe. B mporpamMme mo (u3MKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmuzanuu TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeIMETHBIM  pe3yibTaraM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBSA3U
€CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHusl.
[IporpammMa 1o ¢u3MKe yCTaHABIMBAET pacHpeAciicHne y4eOHOro mMaTepualia Io rojam
o0ydeHust (1Mo Kjiaccam), NpeajaraetT MPUMEPHYIO IOCIEAOBATEIbHOCTh HM3YUYCHHS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUA MPEAMETHOTO COJCpXKaHUS M Y4YETe BO3PACTHBIX
0COOCHHOCTEH 00yYaromMXcs.
[Tporpamma no usuke pazpaboTaHa ¢ HETbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEITO
B CO3/IaHUU paboyeil mporpaMmsl 10 yueOHOMY MPEIMETY.
®u3nKa SBISETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YY€OHBIX MPEIMETOB,
MOCKOJIbKY (pU3HuUecKue 3aKOHBI JISKAT B OCHOBE NPOLIECCOB U SIBIECHUH, U3ydaeMbIX XUMHEH,
Ouosorueii, actpoHoMHerd U Qu3ndeckoi reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO
KapTUHY MUpa, MPeIoCTaBisieT HaumOojee siCHble oOpas3lpl MPUMEHEHHMs HAy4HOrO MeToja
MO3HAHUs, TO €CTh CII0C00a MOTYUYEHHUs JOCTOBEPHBIX 3HAHUI O MUDE.
OpHa M3 IIaBHBIX 337a4 (U3MUECKOro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUS
COCTOMT B (OPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTH M HHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuyenne ¢u3uku Ha 0a30BOM YpOBHE IIpENIoJiaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSAMH, XapaKTEPU3YIOUIUMHU €CTECTBEHHOHAYUYHYIO TPAMOTHOCTb:
® HAy4YHO OOBSCHATH SIBJICHUS;
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHUS;
® UHTEPHpPETUPOBATH JAaHHbIE W KCIOJIb30BaTh HAy4yHBIE JOKa3aTeNbCTBA IS
MOJIyYEHUs BBIBOJIOB.
[lenu wm3yueHust (QU3MKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAETCHbI B
Konnenmuu npenoaaBanus ydeOHoro npenMera «®Pusnka» B 00pa3oBaTeNbHBIX OPraHU3ALUAX
Poccuiickoit denepainuu, peanu3yrONIMX OCHOBHBIE 00II€00pa3oBaTeIbHbIE TPOTPAMMEBIL,
yTBepxkI€HHONW pemenneM Kosmermn MunncreperBa npocsemenus Poccuiickont ®enepanun
(mportokon ot 3 nexadbps 2019 r. Ne [IK4BH).
Henun nzyvyenus pU3NKH:
e [puoOpeTeHHe HHTEpeca U CTPEMIICHUS OO0ydJaloIuxcs K HAaydHOMY H3YYEHHUIO
MPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® pa3BUTHE TPEACTABICHWH O HAydHOM METOJE TMO3HaHUA U (HOpMHUpPOBaAHHE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3Y4E€HHUS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;



e (opMupoBaHHE MPEICTABICHUNA O POIU (PU3UKHU JUISI PA3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

® Dpa3BUTHE INPEACTABICHUNH O BO3MOXKHBIX cdepax Oyaymed npodeccnoHaIbHON
JeSITEbHOCTH, CBS3aHHOM ¢ (PM3MKOMH, MOATrOTOBKA K JalbHENIIEMy O0YyYEHHIO B 3TOM
HarpaBJICHUH.

JocTikenne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOIEro

o0pa3oBaHus 00ecreurnBaeTCs PELICHUEM CIIEAYIOLINX 3aaY:

e mpuoOpeTeHue 3HAHWKA O JAUCKPETHOM CTPOEHUHM BEIECTBA, O MEXAaHHMYECKHUX,
TEIUIOBBIX, AIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

e [puoOpeTeHWe yMEHUH ONUChIBaTh U  OOBICHATH (PU3MUECKUE SBICHUS C
UCIIO0JIb30BAaHUEM I0JTyYEHHbBIX 3HAHUIA;

® OCBOGHHME METOJIOB pELICHHUsS NPOCTEHINNX pacu€THBIX 33had C HCHOJIb30BAaHUEM
bu3nuecKux Mojenel, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

e Dpa3BUTHE YMEHMH HaONIOJaThb NPUPOAHBIE SBJICHUS W  BBIIOJHATH  OIBITHI,
nabopaTopHble pabOThl M HKCIEPUMEHTAIbHBIE HCCIIEAOBAaHUS C MCIIOJIb30BaHHEM
U3MEPUTEIBHBIX PHOOPOB;

e OcBOEHHME MPUEMOB PabOTHl ¢ MH(popMaiued (GU3MUECKOro coaep’KaHMs, BKIIOYas
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSX (U3UKH, aHAIU3 M KPUTUYECKOE
OlLIEHUBaHHE HHPOPMALIUY;

® 3HAKOMCTBO €O cepamu npodhecCHOHATBHON AEATEIHHOCTH, CBA3AHHBIMU C (DU3UKOH,
U COBPEMEHHBIMH TEXHOJIOTUSIMHU, OCHOBAaHHBIMH Ha JIOCTUKEHUAX (PU3NUeCcKOi HayKH.

Ha wn3yuenue ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE OCHOBHOI'O 00ILEro odpa3oBaHus

oTBoAMTCS 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Tpennaraemslii B mporpamMmme no (Gusmke nepeyeHsb Jab0paTOpHBIX padOT U ONBITOB HOCUT
PEKOMEH/IaTeNIbHBIA XapaKkTep, y4uTellb JejaeT BbIOOp NMPOBENEHMS J1a0OpaTOpHBIX padboT U
OTIBITOB C YUETOM MHIUBUIYaTbHBIX 0COOEHHOCTEN 00yUaIOIUXCsl, CIIUCKA SKCTIEPUMEHTAIIbHBIX
3a/laHui, IpeiaraéMbIX B paMKax OCHOBHOI'O I'OCY/IapCTBEHHOI'O AK3aMEHa M0 (PU3UKE.



COILEPKXAHUE OBYYEHUA
7 KJIACC

Pa3znes 1. ®u3uka v e€ poJib B MO3HAHUU OKPYKAKILET0 MUPA.

®usuka — Hayka o npupoze. SAsnenus npupoasl. Pusndeckue sABICHUA: MEXaHUYECKUE,
TEIJIOBBIC, AJIEKTPUUYECKHE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbl. M3mepenue ¢usmueckux BenuuuH. Dusnueckue MNpuOOPHI.
[TorpemHocTs u3mMepeHuii. MexxayHapoaHas CUCTEMA €IMHMUII.

Kak ¢usnka u apyrue ecTecTBEHHblE HAyKHd M3y4yaroT nmpupoiay. EcrecTBeHHOHAYYHBIH
METOJl IO3HaHWs: HaOJI0JEHHE, IOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBUKEHUE THUIIOTES,
SKCIIEPUMEHT II0 TMPOBEpKEe THUIOTe3, O0ObsAcHeHue Habmogaemoro sBiaeHus. Onucanue
(bu3NYECKUX SIBICHUN C TTOMOIIBIO MOJIENICH.

Jemoncmpayuu.

1. Mexanuyeckue, TEIJIOBbIC, JIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.

2. ®uznyeckue mpuOOPHl U MPOLEAypa MPSAMBIX U3MEPEHUN aHAIOTOBBIM U ITU(POBBHIM
puoOpoOM.

Jlabopamopuuvie pabomot u onvimel.

1. Onpenenenne 1EHBI JSICHUS KA H3MEPUTEITBHOTO TPHOOPA.

2. N3mepeHue pacCTOSHUH.

3. Usmepenue 00bE€Ma KUAKOCTH U TBEPIOTO TEA.

4. OmpeneneHue pa3MepoB MajbIX Tell.

5. U3mepenue temmepaTypbl MpU TIOMOIIM >KUJIKOCTHOTO TEpMOMETpa W JaTyuKa
TEeMITepaTypHhI.

6. [IpoBenenue wucciaenoBaHUsS MO MPOBEPKE THUIOTE3bI: NANBHOCTh MOJETA IIAPUKA,
MYIEHHOTO TOPU30HTAIIBHO, TeM 0O0JIbIle, YeM OOJIBIIIEe BHICOTA MTyCKa.

Pa3nea 2. IlepBoHauyaibHble CBeleHHS O CTPOEHHMH BellecTBA.

CtpoeHue BemiecTBa: aTOMbl W MOJIEKYJbI, WX pa3Mepbl. OMBITH, JTOKA3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JIBrkeHnne dactull BemlecTBa. CBs3b CKOPOCTH JIBJKEHMSI YacTHUI[ C TeMIIepaTypoil.
bpoyHnoBckoe nBmwxkenue, nuddysus. BzauMmopeicTBHe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHUSI BEILIECTBA: CTPOCHHUE Ta30B, JKUAKOCTEM UM  TBEPABIX
(KpUCTaINIMYecKuX) Teld. B3auMOCBs3b MEXIy CBONCTBaAMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M WX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHhIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HaGmonieHre 6poyHOBCKOTO IBUKEHUSI.

2. HaOmonenue nuddysum.

3. HaOmronenue siBeHUH, OOBSICHSFOIIMXCS MPUTSDKEHUEM WIH OTTAIKHBAHUEM YaCTHI]
BELIECTBA.

Jlabopamopuvie pabomol u onvimol.

1. Ouenka auameTpa aToMa METOJI0M PSIOB (C UCIIOIb30BaHUEM GoTorpaduii).

2. OmbITHI IO HAOIIOJICHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHI MO OOHAPYKEHHIO ICUCTBUS CUIJI MOJICKYJISIPHOTO TIPUTSKEHHUSL.

Paznen 3. /IBu:keHne U B3auMo/ieiicTBHue TeJl.



Mexannyeckoe nBuxkeHUe. PaBHOMEpHOE M HepaBHOMEpHOe nBUxkeHHE. CKOpOCTb.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBIXKCHHUH. Pacu€r myTu U BpeMeHU JABUKECHUSL.

SBnenue uHepuuu. 3aKOH WHepUuU. B3auMmopeicTBue Ten Kak MPUYMHA H3MEHEHHS
CKOpPOCTH JBM)KEHHs Tel. Macca kak Mepa umHepTHoctH Tena. IlnotHocts BemiectBa. CBA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BElIECTBA.

Cuna xak XapakTepucTHUKa B3aumojeicTBus Tein. Cuna ynpyroctd U 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHHe TAroTeHus W cuiia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CrioxkeHue cuil, HapaBIEHHBIX IO
oaHoil mpsiMoi. PaBHozaelcTByromas cuil. Cuna TpeHus. TpeHue CKOIbXKEHUS U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Jemoncmpayuu.

Habmroienue MexaHu4eckoro JBUKECHHS Tena.

N3mepenne cKkopoCcTH NPSIMOJIMHEUHOTO IBUKEHHUS.
Habumronenue siBjaeHUs] UHEPIUH.

Habumronenre n3aMeHeHus: CKOpOCTH IPU B3aUMOJIEHCTBUU TEJl.
CpaBHeHHE Macc MO B3aUMOJEIHCTBUIO TEJL.

ok ownPE

CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.

Jlabopamopuvie pabomol u onvimol.

1. Omnpenenenrie CKOPOCTH PAaBHOMEPHOTO JABWXKEHUs (IIapUKa B KUIKOCTH, MOJEIU
AIEKTPUYECKOTO aBTOMOOWUJIS U TaK Jjanee).

2. OmpeneneHne CpeHE CKOPOCTU CKOJBKEHHUS OpyCcKa WU IIapuKa MO HAKIOHHOMN
MJIOCKOCTH.

3. Omnpenenenne IOTHOCTH TBEPAOTO TeTA.

4. OmnbIThl, TEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbKeHus (nedopmanuu) npy>KuHbl OT
MPUIOKEHHOMN CHIIBI.

5. OmbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHHS OT Beca Teja U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3neu 4. /laBnenne TBEPABIX TeJl, :)KUAKOCTEH H I'a30B.

HaBnenue. CnocoObl yMEHBIIEHHUS W YBeJIMYEHHUs JaBleHus. JlaBneHue Trasa.
3aBUCUMOCTh JJaBJICEHU ra3a oT 00béMa, Temnepatypsl. [lepegaua naBieHust TBEPIAbIMU TelaMH,
KUJIKOCTAMU M razamu. 3akoH [lackans. ITHeBmaTnueckue MamuvHbl. 3aBUCUMOCTH JIaBJICHUS
KUAKOCTU OT ThHyOuHbl. ['mapocratmueckuid  mapagokc. CooOmarommecss  COCYIBI.
['uapaBnuyeckue MEXaHU3MBI.

Atmocdepa 3emsin u atmocdepHoe naBieHue. [IpUunHBI CyliecTBOBaHMS BO3AYIIHON
o6omoukn 3emmu. Onbir Toppuyennu. M3mepenue aTtmocdepHOro naBlieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl I wu3MepeHus
aTMoc(epHOTo JaBICHHS.

JleiicTBHEe KUIKOCTM M Ta3a Ha MNOTPYKEHHOE B HUX Tello. BpITankuaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxornaBanue.

Jemoncmpayuu.
3aBUCUMOCTbD JaBJICHUS ra3a OT TEMIIEPATypBhl.

Ilepenada naBneHuUs KUIKOCTHIO U Fa30M.
Coo0maronyecs: CoCy/Ibl.
I'mapaBauyeckuit mpecc.

RSN

[TposiBnenue neiicTBrus aTMOC(HEPHOTO AABICHHUS.



6. 3aBUCHMMOCTD BBITAIKUBAIONMICH CHJIBI OT O0OBEMA MOTPYKEHHONW 4YaCTH Tela H
IUIOTHOCTHU KHUJIKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOLIEH CUJIbI BECY BBITECHEHHOM KUAKOCTH.

8. YcnoBue maBaHus TeN: IUIABaHME WJIM TOTPY)KEHHE Tell B 3aBUCUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEH TEJA U KUJKOCTH.

Jlabopamopuvie pabomol u onvimol.

1. WccrnenoBanre 3aBUCHMOCTH Beca Telia B BOJIE OT 00bEMA MOTPYKEHHON B KHUIKOCTh
YacTH TeJa.

2. OnpenencHue BBITAIKUBAIOMICH CHJIBI, JEHCTBYIONIEH Ha TeElo, MOTPYXEHHOE B
KUIKOCTb.

3. IlpoBepka HE3aBUCHUMOCTH BBITAIKHBAIOIICH CHIIBI, JCHCTBYIOIIEH Ha TEIO B
JKUJKOCTH, OT MACCHI TeJa.

4. OmnbIThl, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD BBITAIIKMBAIOIICH CUJIBI, ICUCTBYIOIICH Ha
TEJO B )KUJIKOCTH, OT 00bEMa NOTrPYKEHHON B KHUIAKOCTh YaCTHU TeJIa ¥ OT INIOTHOCTHU KHUJIKOCTH.

5. KoncTpynpoBanue apeoMerpa WM KOHCTPYHPOBAHHME JIOAKUW U OIpEAeTcHHE €&
rPY30M0AbEMHOCTH.

Paznen S. Pabora u MOIIHOCTH. JHEPrus.

Mexanunueckast pabora. MoLIHOCTb.

[IpocTeie MexaHW3MBL: pbluar, OJIOK, HAKJIOHHas IJIocKocTh. I[IpaBuio paBHOBecus
pbiuara. [IpuMeneHnue mpaBuia paBHOBecHUs pblyara K OJOKY. «30JI0TOE€ MPABUJIO» MEXAHUKU.
KIIJ mpocThix MexaHu3MoB. [IpocTbie MEXaHU3MEBI B OBITY U TEXHUKE.

Mexanunyeckass 3Heprus. KuHeTmueckas W NOTEHUWalbHas 3Heprus. [IpeBpainenue
OJIHOTO BU/1a MEXaHUUECKON SHEPTUHU B APYroil. 3aKOH COXpaHEHUs IHEPTHH B MEXAHHKE.

Jemoncmpayuu.

1. ITpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomsl u onvimol.

1. Onpenenenne paboThl CHIIBI TPEHHUS TPU PABHOMEPHOM JBMKEHMM Tella I10
TOPU30HTAILHON TOBEPXHOCTH.

2. HccnenoBanue ycaoBU paBHOBECHUS pbluara.

3. Nsmepenue KII/] HakIOHHOI TIOCKOCTH.

4. N3yyeHue 3aKOHA COXPAHEHHS] MEXaHUYECKON IHEPIHH.

8 KUIACC

Paspnen 6. TenuioBble siB1eHHS.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KHHETHYECKOW TEOPUH CTPOEHNUs BemecTBa. Macca
U pa3Mepbl aToMOB M MoJeKyJd. ONbITbl, NOATBEPKIAIOIINE OCHOBHBIE IIOJIOKEHUS
MOJIEKYJISIPHOKHHETUYECKON TEOPUH.

Monenu TBEpAOro, KHUAKOTO U ra3000pa3HOro cocTOsHUM BemlecTBa. Kpucramiueckue
u amopubie Tena. OOBSICHEHHE CBOWCTB TrazoB, XUAKOCTEH U TBEPIBIX TEJNI HAa OCHOBE
MIOJIO)KEHUH MOJIEKYJIIPHO-KUHETHUECKON Teopud. (CMauyuMBaHUE M KalWIUISPHBIE SIBJICHUS.
TemoBoe paclIupeHHe U CKATHE.

Temnepartypa. CBsi3p TeMIeparypbl €O CKOPOCTBIO TEIUIOBOIO [BHXKCHHS YACTHLI.
Buytpennsis sHeprus. CrnocoObl WM3MEHEHHWs BHYTPEHHEH OSHEpPruu: TeIuionepeaadya u
coBepieHne padoThl. Busl Temonepeaayu: TeIIONPOBOIHOCTh, KOHBEKIH, U3TyUYECHHUE.

KonmdaecTBo TemioTel. YaenbHas TEMIOEMKOCTH BelecTBa. TerIooOMEH U TEIIoBOE
paBHOBecHE. YpaBHEHHUE TeMJIoBOro OanaHca. IlnaBineHue m oTBepAeBaHUE KPHCTAIMYECKUX



BEIIECTB. YAeNbHas TemioTa IuiaBieHus. [lapooOpa3oBanue u KoHueHcanus. Mcmapenue.
Kunenune. YnenpHas Teruiora mnapooOpa3oBaHUsl. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHHUS OT
aTMoc(hepHOTro JaBICHHS.
BrnaxnocTs Bo3ayxa.
DHeprus TOIMBA. Y IeJbHasl TeIJI0Ta CrOPaHHUsL.
[Mpuntunsr pabotel TerioBeix asurateneit KIIJ[ teroBoro nBurarens. TemoBble
JIBUTATENIH U 3aLUATA OKPYKAIOIIEN CPEIBL.
3aKOH COXpaHEHHS U MPEBPALIECHUS SHEPTUU B TEIUIOBBIX MPOIECccax.
Hemoncmpayuu.
Habmronenne 6poyHOBCKOTO JIBHIKEHUS.
Hab6monenue nuddys3un.
Habmtoienue siBieHnii cMauMBaHUsI U KaMWUTSIPHBIX SBICHUM.
Habmroienue TemnoBoro pacivpeHus Ted.
N3menenue gaBiaeHus raza npu U3MEHEHUH 00bEMa U HArPEeBAHUU WJTU OXJIQXKICHUH.
[IpaBuna n3amMepeHus TeMiepaTypsbl.
Buner Teronepenaym.
OxunaxaeHue mpu COBEPIICHUH PaOOTHI.
HarpeBanue mipu coBepiiieHuu padoThl BHEITHUMU CUJIaAMH.
10.  CpaBHeHHE TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB.
11. HaOironenue KuneHus.
12.  HalmropeHue MOCTOSHCTBA TEMIIEPATyPhl IPHU TJIaBICHUU.
13. Mogenu TeIioBEIX ABUTATEIIEH.
Jlabopamopusie pabomot u onvimel.
. OnbITHI O OOHAPYKEHHIO TEUCTBUS CUIJI MOJICKYJISIPHOTO TPUTSIKEHHUSI.
. OnbITHI O BBIPAIIMBAHUIO KPUCTAIIJIOB OBAPEHHOMN COJIM UJTU caxapa.

©CooNoORwdE

1
2
3. OmBITH IO HAOJIOICHUIO TETUIOBOTO PACIIIUPEHUS Ta30B, )KUIKOCTEH U TBEPIBIX TEI.

4. OnpeneneHue AaBJICHUS BO3yXa B Oa/UIOHE IIMIPHUIIA.

5. OmBITHI, JAEMOHCTPUPYIONIME 3aBHUCHMOCTH HaBJICHUS BO3AyXa OT €ro o0némMa u
HarpeBaHUs WIN OXJIAKICHUA.

6. [IpoBepka THIOTE3bl JUHEHHOW 3aBHCHMOCTH JUITHHBI CTOJIOMKA KHJIKOCTH B
TEPMOMETPHUUECKOU TPYyOKE OT TeMITepaTyphl.

7. Habmronenne u3MeHEHHUs BHYTpEHHEH DHEpruM Tela B pe3yibTaTe TeIonepenadyu u
paboThl BHEITHHUX CHIL

8. HccnenoBanue siBIICHUS TEIUIOOOMEHA TIPY CMEIIMBAHUH XOJIOTHOU U TOPSTYEH BOJIBI.

9. OnpenencHre KONMMYECTBA TEIUIOTHI, ITOJYYEHHOTO BOJOW TpH TerIooOMeHe C
HarpeTbiM METANIMYECKUM ITUIHHAPOM.

10. Ornpenenenne yaelnbHOU TEMIOEMKOCTH BELIECTBA.
11. Uccnenosanue nponecca uCnapeHus.

12. OnpeneneHrie OTHOCUTENBHON BIaXKHOCTH BO3/yXa.
13. Ornpenenenne yAelIbHON TEMJIOTHI IIaBICHUS JIbJIA.

Pa3nea 7. DiiekTpuyeckne 1 MATHUTHbBIC SIBJICHHS.

DnekTpusanusa Tea. JIBa poaa 3JIeKTpUYECKUX 3apsaoB. B3zanmopaeicTBre 3apsyKeHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aWMOJEWUCTBUS 3apSKEHHBIX TEl OT BEJIUYUHBI
3apsI0B U PaCCTOSTHUS MEXy TEIaMH).

Onexrpuueckoe none. Hanpsyx€HHOCT aniekTpudeckoro nois. [IpuHiun cynepno3sunuu
AJICKTPUYECKUX TT0JIeH (Ha KaYECTBEHHOM yYPOBHE).



Hocurenu snekTpudeckux 3apsanoB. DJIEMEHTApHbIA AJeKTpuueckuid 3apsa. CtpoeHue
atoma. [IpoBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JJIEKTPUUECKOTO 3apsijia.

DNEeKTPUYECKU TOK. YCJIOBHS CYILIECTBOBAHUS 3JIEKTPUUYECKOTO ToKa. McTouHuKH
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOr0 TOKa (TEIUIOBOE, XUMHYECKOE, MAarHUTHOE).
DJIEKTPUUYECKUI TOK B )KHMJIKOCTSIX U ra3ax.

Onextpuueckas uenb. Cuna TOKa. OiekTpuueckoe HampsokeHue. ConpoTuBiieHUE
MPOBOJIHUKA. YIENbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma s ydacTka Ienu.
[TocnenoBarenbHOE U MapaieIbHOE COETMHEHUE IPOBOJHUKOB.

PaGora u MomHOCTH 3JeKTpuuYecKoro Toka. 3akoH JDkoyns—JleHna. DiekTpudeckue
[[ENU 1 MMOTPEOUTENN IIEKTPUIECKON dHeprun B ObITYy. KOpoTKOE 3aMbIKaHueE.

[TocrossHHBIE MarHuThl. B3auMoJelCTBUE MMOCTOSHHBIX MAarHUTOB. MarmuTHoe IoJie.
MarnuTtHoe noje 3eMJId U €ro 3HaueHHe JUIs )kU3HU Ha 3emuie. OnbIT Dpcreaa. MarauutHoe nosie
3JIEKTPUYECKOrO ToKa. [IpuMeHeHne 31eKTpoMarHuToB B TEXHUKE. [[eficTBUEe MarHUTHOTO MOJIs
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHrarelb IOCTOSHHOrO TOKa. lcmosb3oBaHue
AJIEKTPOJIBUTATENICH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbitel  @apaned. SIBneHwe SIEKTpOMAarHUTHOW uWHAyKuuu. I[lpaBuno Jlenna.
Onekrporenepatop. CrocoObl TOMyYeHUS JIIEKTPUUYECKOW HHEPruu. DIEKTPOCTAHLMU Ha
BO300HOBJISIEMBIX HCTOYHHKAX YHCPTHH.

Jemoncmpayuu.

1. DnexTpusanus Tem.

2. JIBa pojia dJIEKTPUYECKUX 3apsAI0B U B3aUMOJICHCTBUE 3apSKEHHBIX Tell.

3. YCTpOHCTBO M ACHCTBHE MIEKTPOCKOTIA.

4. DnekrpocTtaTudecKasi MHIyKIUS.

5. 3aKOH COXpaHEHUs IEKTPUUECKUX 3apsI0B.

6. [IpOoBOIHUMKYU U TUINEKTPUKH.

7. MonenrpoBaHUE CUIIOBBIX JIMHUH 3JIEKTPUUECKOTO TOJIS.

8. McTouyHWKH TOCTOSTHHOTO TOKA.

9. JlefcTBHS 3IEKTPUUECKOTO TOKA.

10.  DnexTpuyecKuil TOK B )KUIKOCTH.

11. I"a30BbIi1 pazps.

12.  H3mepeHue CHIIBI TOKA aMIIEPMETPOM.

13.  H3mepeHue 31€KTPHUUECKOT0 HAIPSKEHUS BOJIIBTMETPOM.

14.  PeocraT u Mara3uH CONPOTUBIICHUIA.

15. B3anmoneiicTBre NOCTOSIHHBIX MarHUTOB.

16.  MogenupoBaHHe HEBO3MOKHOCTH Pa3JIEIICHUS MOJFOCOB MarHHTA.

17. MopenupoBaHrue MarHUTHBIX TOJIEH MOCTOSIHHBIX MArHUTOB.

18.  OmeIT Dpcrena.

19. MaruutHoe noJie ToKa. JIEeKTPOMArHHUT.

20. JlelicTBe MarHUTHOTO TIOJISI HA POBOJTHUK C TOKOM.

21.  DnexTpojBUTATENb MOCTOSIHHOTO TOKA.

22.  HccnenoBaHue SIBICHUS dJEKTPOMArHUTHON MHIYKIIUH.

23. Omnbrter @apages.

24.  3aBUCHMOCTb  HAaNpaBiCHHUS  HMHIYKIMOHHOTO TOKa OT  YCIOBUH  €ro
BO3HUKHOBEHUS.

25.  DruexTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuusie pabomot u onvimel.



OMBITHI 110 HAOIOICHUIO SJICKTPU3AIIUH TSI MHAYKIMEH W IPU COMPUKOCHOBCHUH.
HccnenoBanue ACHCTBUS SJCKTPUICSCKOTO MOJIS HA TPOBOAHUKH U JUAJICKTPHUKH.
COopka u IpoBepKa padOTHI IEKTPHUIECKOH IETTH TOCTOSHHOTO TOKA.
M3mepeHue U peryJupoBaHUe CHITbI TOKA.
M3mepeHune U peryJupoBaHue HAMPSHKCHHS.

6. MccrnenoBanue 3aBHUCUMOCTH  CHJIBI  TOKAa, WAYHIETO 4Yepe3  PE3HUCTOp, OT
COITPOTHUBIICHUS PE3UCTOPA U HANIPSHKECHUS Ha PE3UCTOPE.

7. OnbIThl, JEMOHCTPHPYIOIIAE  3aBHCUMOCTh  JJIEKTPUYECKOTO  COMPOTHBIICHHUS
HPOBOJIHUKA OT €r0 JUTMHBI, IUIONIAIU TONIEPEYHOT0 CCUCHUS U MaTepUaa.

8. IlpoBepka mpaBmiia CIOKEHUS HANPSDKEHUH IMPU TMOCIECIOBATEIILHOM COCIMHEHUU
JIBYX PE3HUCTOPOB.

9. TlpoBepka mpaBuia Jisi CHJIbI TOKA MPHU MapalICIbHOM COCMHEHUN PE3UCTOPOB.
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10.  Onpenenenue paboOThI ANEKTPUYECKOIO TOKA, UIYLIETO YEPE3 PE3UCTOP.

11. Ornpezenienre MOITHOCTH JIEKTPUYECKOTO TOKA, BBIACIIIEMON Ha PE3UCTOPE.

12.  HccnemoBanwe 3aBUCHMOCTH CHIJIBI TOKa, WAYIIETO 4Yepe3 JAaMIIOUKy, OT
HaInpsDKEHUs Ha Hell.

13. Omnpenenenue KIIJI narpeBarens.

14.  HccnemoBaHue MarHUTHOTO B3aMMOACHWCTBUS MIOCTOSTHHBIX MarHUTOB.

15.  H3yuyeHwe MarHMTHOTO TOJSI MOCTOSHHBIX MarHUTOB NpU UX OOBEIUHEHUU H
paszieneHuu.

16.  HccnenoBaHue AeHCTBUS 2JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.  OnbIThl, J€MOHCTPUPYIOIINE 3aBUCHMOCTb CHJIBI B3aHUMOJECHCTBHUS KaTyILIKH C
TOKOM M MarHuTa OT CUJIbl TOKA U HaIlpaBJIEHUs TOKA B KaTYIIKE.

18.  M3yueHue AeHCTBUS MarHUTHOTO IOJISt HA IPOBOJHHUK C TOKOM.

19.  KoHcrpyHnpoBaHue U U3ydeHUE paboThl 3JIEKTPOIBUTATEINS.

20.  Uzmepenue KIIJ] anexTpoaBUraTeTIbHON YCTAHOBKH.

21.  OneITBI TO  WCCIECNOBAHUIO  SIBJICHUS  DICKTPOMATHUTHOW  WHIYKIIHH:

HCCIeI0BaHNE U3MEHEHUM 3HAUYCHUS 1 HaITpaBJICHUS MHAYKIIMOHHOI'O TOKaA.
9 KJIACC

Paspnen 8. Mexanuveckne siBJICHHUS.

Mexannueckoe aBmxeHne. MartepuanbpHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOrO [JBH)KEHHs. PaBHOMepHOe IpsMoOIMHENHOE nABMXKEeHHE. HepaBHOMepHOe
NpSMOJIMHEHOE JBM>KeHHME. CpelHssi M MIHOBEHHAas CKOPOCTh Tela IPH HEPABHOMEPHOM
JBUKCHHH.

VYckopenne. PaBHOyckopeHHOe mpsMoiuHEWHoe aBwkeHue. CBoOOIHOE MaJeHHe.
OnbrTel ["anuies.

PaBHOMepHOE nBMKEHUE 1O OKpykHOCTHU. [lepuoa u wacrora oOpamenus. Jlnnelinas u
YTJI0Basi CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IIepBbit 3axoH HerotoHa. Bropoii 3akoH Herorona. Tperunii 3akoH Herorona. IIpuniun
CYNEPIIO3ULUHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: CUJla TPEHUSI CKOJBXKEHHUS, CHUJIa TPEHUS
MIOKOS1, APYTHE BUBI TPEHUSI.

Cuna TSDKECTH W 3aKOH BCEMHPHOTO TSTOTEHUS. YCKOpeHHe CBOOOJHOrO MaJeHUs.
JBuxenne 1aHer Bokpyr Comnnpa. IlepBas kocmmueckas ckopocTs. Heecomocts u
Neperpy3KHu.



PaBHOBecue marepuanbHONW TOUkH. AOcComOTHO TBEpHOe Tenmo. PaBHOBecue TBEPAOTO
TeJa ¢ 3aKPEIUIEHHOM OChIO BpallleHusl. MOMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenue nMmiynbsca. MMmynbe cuibl. 3aKOH COXpPAaHEHUS! MMITYJIbCA.
PeakTruBHOE NBUKEHUE.

Mexanunueckasi pabota U MouHOCTb. PaboTa cui Tskectu, ynpyroct, TpeHus. Cssb
sHepruu U pabothl. [loTeHuManbHas SHEPrus Tena, MOTHATOrO HaJA TMOBEPXHOCTHIO 3EMIIH.
IToTreHumanpHas 3Heprus cxarou npyxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.

1. HabnroneHne MEXaHU4ECKOro JBMKEHMSI Tela OTHOCUTENIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHUE MyTeH M TPACKTOPHH ABMXKEHHSI OJHOTO M TOTO K€ TeJa OTHOCHUTEIBHO
pa3HBIX TEJl OTCYETA.

3. H3mepenne cKOpOCTH U YCKOPEHHSI TPSIMOJIMHEHHOIO IBUKEHHUS.

4. UccnenoBaHue NpU3HAKOB PaBHOYCKOPEHHOTO JIBUKEHUS.

5. Habinronenue 1BUKEHUS Tella IO OKPYKHOCTH.

6. HaOmroneHue MeXaHWYECKUX SIBICHUM, IPOMCXOaAIuX B cucteMe orcuéra «Tenexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHUH OTHOCUTEJIBHO KaOUHETa (PU3UKH.

7. 3aBUCHUMOCTb YCKOPEHHMS Tejla OT Macchl Tejla U IeHCTBYIOIIEH HA HETO CUJIBL.

8. HaOnromenue paBeHCTBA CHII IPU B3aMMOACHCTBUH TEII.

9. M3meHeHue Beca Tela IPU YCKOPEHHOM JIBUKEHHUU.

10.  Ilepemauya ummnysbca IpU B3aUMOJICHCTBUHU Tell.

11.  TlpeoOpa3oBaHMs SHEPTUU IPU B3aUMOJCHCTBUU TEN.

12. CoxpaHeHHe UMIYJIbCA IPU HEYIPYTOM B3aHMMO/ICHCTBHH.

13.  CoxpaHenue uMnysbca Ipu abCOIIOTHO yIIPYroM B3aUMOJICHCTBUY.

14.  HaOmroneHue peakTUBHOTO JBU)KEHUSI.

15.  CoxpaHeHue MEXaHUYECKOM dHEPruu npy CBOOOAHOM Ma/I€HUH.

16.  CoxpaHeHHe MEXaHWYECKOH OSHEPrHMH TpPHU JABIKEHHH Tella IO/ JCHCTBUEM
HPY>KUHBIL.

Jlabopamopmuwvie pabomol u onvimol.

1. KoncTpynpoBaHHe TpakTa s pa3roHa W JAbHEHIIEr0 PaBHOMEPHOTO JBHKCHUS
IIapUKA WA TEICKKH.

2. OmpeneneHne CpelHel CKOPOCTH CKOJNBKEHHUs Opycka WU JIBIDKEHUS IIapuKa IO
HaKJIOHHOM IJIOCKOCTH.

3. OmpenerneHre YCKOPEHHs Tela TPHU PaBHOYCKOPCHHOM JIBIDKEHUHW 110 HAKJIOHHOMN
TUTOCKOCTH.

4. UccnenoBanue 3aBUCUMOCTH TIyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBHIKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka THIIOTE3bI: €CIM IPU PABHOYCKOPCHHOM JIBIDKCHHH 0€3 HadalbHOU
CKOPOCTH ITYTH OTHOCSATCS KaK psJl HEUYETHBIX YHCEN, TO COOTBETCTBYIOIIME IMPOMEKYTKH
BPEMEHH OJMHAKOBBI.

6. UccnenoBanne 3aBUCHMOCTH CHUJIBI TPEHHUS CKOJBXEHHUS OT CHUJIBI HOPMAlIbHOTO
JTaBJICHMUSL.

7. Onpenenenue K03 HUIMEHTA TPEHUS CKOJTBKEHUSI.

8. Omnpenenenue xECTKOCTU MPYKUHBI.

9. Ompenencare pabOTHI CWJIBI TPEHHs TPU PAaBHOMEPHOM JBUKCHHH Tella I10
TOPU30HTAIILHOM MOBEPXHOCTH.



10.  Omnpenenenne pabOTHI CUJIBI YIIPYTOCTH MPU MOABEME Tpy3a € MCIOJIb30BaHUEM
HETOABIKHOTO U TIOABHKHOTO OJIOKOB.

11. N3ydeHnune 3aKkoHa COXpAHEHUS SHEPTUH.

Paznen 9. Mexannueckue KoJ1e0aHus U BOJHLI.

KonebarenbHoe asmxenne. OCHOBHBbIE XapaKTEPUCTUKH KOJIEOAHMIi: MEPHOJI, 4acToTa,
aMIuTyna. MarematudecKuil M NPYKUHHBIA MasTHUKWU. lIpeBpamieHue sHeprum Ipu
K0JIe0aTeIbHOM JIBUKECHUU.

3aryxaromue kosiebanus. Boinyxxaennsie konebanus. Pesonanc. MexaHuueckrue BOJHBL.
CaoiicTBa MexaHndeckux BoJiH. [Ipo/iosibHbIE U MOnepeyHble BOJIHBL. J[JTMHA BOJTHBI U CKOPOCTD
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. I'poMKOCTB 3ByKa M BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

Habmroenue xonebanuii Tei noa JeHCTBUEM CHUIIBI TSXKECTH U CUIIBI YIIPYTOCTH.
Habumonenue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

Haburonenne BbIHYX/I€HHBIX KOeOaHU 1 pe30HaHca.

PacnipocTpanenre npoAoiabHBIX U MOTEPEYHBIX BOJIH (HA MOJIEIH).

Habmtoienue 3aBUCUMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHUYECKHI pe30HaHC.

Jlabopamopuvie pabomol u onvimol.

1. Onpenenenue 4acToThl U Meproia KoieOaHU MaTeMaTHYeCKOro MasgTHHKA.

2. OmpeneneHne YacTOThI U TIeproia KoieOaHui Mpy>KUHHOTO MasiTHUKA.

3. HccnenoBanne 3aBHCMMOCTH TIepuoJia KOJEOaHUH MOABEIICHHOTO K HHUTH Tpy3a OT
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JUTUHBI HUTH.

4. UccnenoBanue 3aBUCHMOCTH TepHoJa KoieOaHUN MPYKUHHOTO MasTHHKA OT MaccChl
rpysa.

5. TlpoBepka HE3aBMCHMOCTH TIEpHOJia KOJEOAHWM Trpy3a, MOABEUIEHHOTO K HUTHU, OT
Macchl Tpy3a.

6. OmbITHI, JAEMOHCTPUPYIOIIME 3aBHUCHUMOCTh TepHoAa KoJIeOaHWH MPYKUHHOTO
MasTHHKA OT MACChI TPy3a U KECTKOCTU MPYKUHBI.

7. V3mepenue yckopeHusi CBOOOIHOTO MaICHHS.

Paszpen 10. DinekTpoMarHuTHOE 1M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTpOMarHuTHOE MoJie. DIEKTPOMAarHUTHbIE BOJIHBI. (CBOMCTBA 3JEKTPOMArHUTHBIX
BOJH. [lIkasa 3neKTpoMarHuTHBIX BOJH. Mcronb30BaHKEe 3J€KTPOMAarHUTHBIX BOJIH ISl COTOBOM
CBSI3H.

DJieKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CgoiicTBa 3NEKTPOMAarHUTHBIX BOJH.

2. BonHOBEIC CBOMCTBA CBETA.

Jlabopamopuvie pabomol u onvimol.

1. WzydeHue CBOMCTB AIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOMIBHOTO TenedoHa.

Pa3znea 11. CBeToBLI€e IBJICHUS.

JlyueBas mopens cBeta. Mctounuku cera. IIpsMonvHEiiHOE pacnpoCTpaHEHHE CBETa.
3atmenus ComHia u JIynel. Otpaxenue cBeta. [1mockoe 3epkaiio. 3aKOH OTpa)kKeHHUsI CBETA.

[Ipenomnenue cBera. 3akoH npenomiieHus cBeta. [lonHoe BHYTpeHHEe OTPaKeHUE CBETA.
Hcnionb30BaHKe MOTHOTO BHYTPEHHETO OTPAKEHHS B ONITHUYECKUX CBETOBOJIAX.



Jlunza. Xon nydedd B aumH3e. OnTHdyeckas cucrtema QoToarmapara, MHKPOCKOMa M
Teneckona. ['na3 kak ontudeckas cuctema. bim3opykocTs U 1a1bHO30PKOCTb.
Paznoxenune Oenoro cera B crektp. OnbiTel HproToHa. CloXeHHE CIEKTPalbHBIX
uBeroB. [{ucnepcus cpera.
Hemoncmpayuu.
[IpssMonMHENHOE PaCIIPOCTPAHEHUE CBETA.
OtpaxkeHue cBera.
[Toryuenue n300pakeHUi B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomiienue cBeTa.
OnrTuyeckuii CBETOBO/I.
Xon tyueit B coOnparomiei Junse.
Xoq Jiydeil B paccenBarollel JUH3E.
[Tomyuenue n300pakeHU C TOMOIIBIO JTUH3.
[Tpunun aeiictBus Goroarnmapara, MUKPOCKOTA U TEIECKOIIA.
10.  Mogens rnaza.
11.  PaznoxeHue O6€JIOT0O CBETA B CIIEKTP.
12.  Tlomydenwue 6enoro cBeTa Mpu CI0KEHUU CBETa PAa3HBIX I[BETOB.
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Jlabopamopuvie pabomol u onvimol.

1. WccnenoBanue 3aBUCUMOCTH yIJla OTPAKEHMsI CBETOBOTO JIyya OT yrijia MaJeHusl.

2. VzydyeHue xapakTepUCTHK N300pakeHUs MIpeIMeTa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH yIJla MPEJIOMIICHHUS] CBETOBOTO Jiyya OT YIjla MajJeHus Ha
IPaHULIE «BO3LYX—CTEKIIO».

4. Tlomydenne n300pak€HUM C TOMOIIBIO COOUPAIOIIEH JTMH3HI.

5. Omnpenenenue GOKYCHOTO PacCTOSHUS U ONTUYECKOI CHJIBI COOMparoIei TUH3BI.

6. OnbITHI MO Pa3IOKEHNUIO OEJIOr0 CBETA B CHEKTP.

7. OnpIThl MO BOCHPUSATUIO I[BE€Ta NMPEAMETOB NpU UX HAOJIOEHUU 4Yepe3 I[BETOBbIE
(GWIBTPBL.

Pasznea 12. KBanTtoBble siBJIeHHS.

OmnsiTel Pezepdopaa u mtanerapuas Mmojens aroma. Mogens aroma bopa. Ucnyckanue u
IOTJIOIIEHNE cBeTa aTOMOM. KBaHTHI. JInHEHYaThIe CIIEKTPHI.

PannoaktuBHOCTh. Anbda, Oeta- u Tamma-uznydeHus. CTpOEHHE aTOMHOTO sIpa.
HyxnonHas wmopnens aromHoro sapa. M3oronsl. PaanoaktuBHble mnpeBpamieHus. Ilepuon
noJtypacnaaa aTOMHBIX siJiep.

SnepHble peakuu. 3aKOHBI COXpAaHEHHS 3apsIIOBOTO M MAacCOBOTO YHCEN. DHEPTHsl CBA3H
aToMHbIX sifep. CBs3p Macchl U SHepruu. Peakumu cuHte3a W AeneHus sjep. Mcrounuku
sHeprun CosHIA U 3BE3N.

SAnepnas snepretuka. JleicTBUs paAOaKTUBHBIX U3TyYEHUN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKTpbl U3JIy4€HUs U TIOTJIOMICHHUS.

CrexTpsl pa3IuYHbIX Ta30B.

CnexTp Boaopo/a.

Hab6nronenue tpexoB B kamepe BuibcoHa.

PaboTa cuérunka HOHU3HPYIONTUX U3TyUECHUH.

. Perucrpanus uznydeHus: npupoAHBIX MUHEPAJIOB U MTPOTYKTOB.
Jlabopamopuvie pabomut u onvimol.

1. HabnroneHue CIIOMIHbIX U IMHEHYAThIX CIEKTPOB U3ITy4EHUSI.
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2. UccnenoBanne TPEeKOB: M3MEPEHHWE JHEPIMHM YaCTUIBI MO TOPMO3HOMY HYyTH (IO
¢dororpadusm).

3. N3mepenue pannoakTuBHOTO (hoHa.

IToBTOPUTENBHO-00001IAKOIMIA MOAYJIb.

[ToBTOpUTENBbHO-0000IAIOMIUKA  MOAYAb MpeAHAa3HAUYEeH s CHCTeMaTH3aluu U
000011IeHUsT IPEAMETHOTO COJIEPKAHUS U OTIBITA JIEATEIBHOCTH, IPHOOPETEHHOTO MPH U3yYEHUU
BCET0 Kypca (PM3MKH, a TaKXKe JJIs MOATOTOBKH K OCHOBHOMY T'OCYAapCTBEHHOMY 3K3aMEHY I10
busuKe 11t 00yJaroIMXCs, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[Ipy wu3yyeHMM [OaHHOIO MOAYJS PEAIN3YIOTCA U CUCTEMATU3UPYIOTCA  BHJIbI
NeSITeIbHOCTH, Ha OCHOBE KOTOPBIX oOOecneumBaeTcs JOCTIDKCHHE NPEIAMETHBIX U
METaINpPEeIMETHBIX IUIAHUPYEMBIX Pe3yibTaToB 0OyueHHs, (OPMHUPYETCS €CTECTBEHHOHAy4YHas
rPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCJIEAOBAHMS SIBIICHUM NPUPOABI U TEXHUKH,
OBJIaJICHUE YMEHUSMHU OOBSICHATh (PUINYECKUE SBJICHUS, MPUMEHSSI IOJTYYCHHbIC 3HAHUS,
pelaTh 3a/1a4u, B TOM YUCJI€ KAYECTBEHHbIE U SKCIIEPUMEHTAJIbHBIE.

[IpuHIMIIUATIBHO JEATEIBHOCTHBIM XapakTep JaHHOIO pas3fena peaiu3yeTcss 3a CUET
TOT0, YTO 00y4alOIINECs BHIMOIHIIOT 33JaHUSI, B KOTOPBIX UM MpEAJIaraeTcs:

HAa OCHOBE TMOJYYCHHBIX 3HAHUU pACIO3HABAaTh M HAy4YHO OOBACHATH (U3HUYECKUE
SBJICHHS B OKPYXKAIOIEH IIPUPOJIE U TIOBCEAHEBHOM KU3HU;

HCII0JIb30BaTh HAyYHbIE METO/Ibl UCCIIETOBAHUS (PU3NYECKUX SBJICHUI, B TOM YHUCIIE JUIS
MIPOBEPKU TUIOTE3 U MOJYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHAT, HAYYHBIE OCHOBBI HamOoJee BaXKHBIX JOCTI)KEHHH COBPEMEHHBIX
TEXHOJIOTH, HApUMEp, MPAKTUUECKOTO HCIOJIB30BAHUS PA3IMYHBIX MCTOYHHKOB HHEPTUU Ha
OCHOBE 3aKOHa IPEBPAIICHUS U COXPAHEHUS BCEX U3BECTHBIX BUOB SHEPTUU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

N3ydyenne ¢u3uku Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHs HaIlpaBJI€HO Ha
JTOCTHKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeNbHbIX PE3YyIbTATOB.

B pesymbrare usydeHuss (U3MKH HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs Y
oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

e 1) IATPHOTHYECKOrO BOCIIUTAHUS:

® — TMpOSBICHHE HHTEpEca K HCTOPUU U COBPEMEHHOMY COCTOSHHUIO POCCHUHCKOMN
(bU3UYECKON HAYKH;

® — [ICHHOCTHOE OTHOIICHHE K JOCTHKEHHUSIM POCCUMCKUX YUEHBIX-(DU3HKOB;

e 2) rpa:kKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

® — TOTOBHOCTh K AKTUBHOMY Y4YacTHIO B OOCYKICHHH OOIIECTBEHHO 3HAUYUMBIX U
ATUYECKHUX MPOOJIeM, CBSA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN (DU3HKY;

® — OCO3HAaHUE BAXHOCTH MOPAIBbHO-3TUYECKUX MTPUHIUIIOB B ACATEIBHOCTH YIEHOTO;

e 3)3CTeTH4YeCKOro BOCIIMTAHUA:

® — BOCHOPHUATHE OJCTETUYECKHX KadyecTB (U3NYECKOM Hayku: €€ TapMOHHUYHOTO
MOCTPOCHHS, CTPOTOCTH, TOYHOCTH, JTAKOHUYIHOCTH;

® 4) IeHHOCTH HAYYHOI'0 MO3HAHMA:

® — OCO3HaHHME LIEHHOCTH (U3UYECKON HAYKHM KaK MOIIHOTO MHCTPYMEHTA IO3HAHHS
MHUpPa, OCHOBBI Pa3BUTHSI TEXHOJOTH, BAKHEHIIIEH COCTABISIONIEH KyIbTYpHI;

e — pa3BUTHE HAYYHOW JFOOO3HATEIBHOCTH, MHTEpPECa K HCCIEN0BATEIbCKOMN
JESITENIbHOCTH;

¢ 5) ¢popmMupoBaHus KyJbTYPbI 310POBbS M SMOLMOHAJIBHOIO 0J1ar0NOJTyYH:

e — OCO3HaHUE LIEHHOCTH Oe3omacHOro obOpaza JKM3HU B  COBPEMEHHOM
TEXHOJIOTHYECKOM MHUpPE, BAKHOCTH TMpaBWJ O€301acHOrO TOBEICHHS Ha TpPaHCIOPTE, Ha
JIOpOTax, ¢ IEKTPHUYECKUM U TETJIOBBIM 000pY/IOBAHUEM B IOMAITHUX YCIIOBHSIX;

e — chOpPMUPOBAHHOCTh HABBIKA PEQIIEKCHH, NMPU3HAHUE CBOETO IpaBa Ha OMIMOKY U
TAKOT0 e MpaBa y Jpyroro 4elioBeKa,

e 6) TPyAOBOro BOCIIMTAHUS:

® — QAaKTHBHOE Y4YacTHE€ B pEIICHHUH TMPaKTHYECKHUX 3amad (B paMKax CeMbH,
o0pa3oBaTeNbHOM  OpraHM3allid, TOpojaa, Kpas) TEXHOJOTUYECKOW W COIHMAIBbHOU
HANPaBIEHHOCTH, TPEOYIOIMIUX B TOM YKCIe U (PU3MUECKUX 3HAHUM;

® — WHTEpEC K MPaKTHUECKOMY M3YYCHHUIO IPOQecCuii, CBI3aHHBIX C (PU3UKOM;

e 7) 3KOJIOrM4eCKOr0 BOCIIUTAHMA:

® — OpHEHTAallUs HAa MpUMEHeHUe (PU3MYeCKHX 3HAHWH AJIA pelIeHHs 3a7a4 B 00JIacTh
OKpY’Kalomiel cpeibl, TUTAHUPOBAHKSI MOCTYIIKOB M OIIEHKH WX BO3MOXKHBIX TOCIEICTBHUA IS
OKpY’Kalollen cpebl;

® — OCO3HaHHE II00ATHHOTO XapaKTepa IKOJOTHUECKUX MPOOIEM U TIyTeH UX PEIIeHHS,;

e 8) aganTanuu K M3MEHSIIOIIMMCS YCJIOBUSIM COUMAILHOI M MPUPOTHOM Cpeabl:

e — MOTPeOHOCTh BO B3aUMOJICHCTBUM IMPH BBIOTHEHUN HCCICIOBAHUN U TPOEKTOB
(bU3UYECKON HAMIPABICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM JIPYTHUX;

® — TIOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO 1eATEIbHOCTD;

e — OTPeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHHM, B TOM YHucCIie (HOPMYIUPOBATH HJIEH,
MIOHSITHS, TUITOTE3bI O QU3NYECKUX 0OBEKTAX U SIBICHUSX;



e — OCO3HaHHME Je(UIUTOB COOCTBEHHBIX 3HAHWW W KOMIIETEHTHOCTEH B 00JacTH
bu3uKy;

¢ — [JJAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PM3MUECKUX 3HAHUI;

® — CTpEeMJICHHE aHAIM3UPOBATh M BBIABIATH B3aUMOCBS3H IMPUPOABI, OOIIECTBA U
HKOHOMHKH, B TOM YHCJIE C UCIIOJIB30BaHUEM (PU3NUECKUX 3HAHUM;

® — OLICHKAa CBOMX JCUCTBUHI C y4ETOM BIIMSHMS Ha OKPYKAIOILYIO CpEly, BO3ZMOXKHBIX
17100 TbHBIX TOCIIECTBHHA.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHus mporpamMmbl M0 (U3MKE HA YPOBHE OCHOBHOIO OOILEro
oOpazoBanusi y oOydatomierocs OyayT c(hOpPMHUpPOBaHBI MeTanpeIMeTHble pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHHUBEpCaJbHblE Y4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCalIbHbIe yueOHbIC ACUCTBUS, PETYIATUBHbBIE YHUBEPCAIbHbIC yUeOHbIC ACHCTBUS.

ITo3HaBaTeIbHBbIE YyHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA

Ba3oBble 1oruyeckue aeiicTBUA:

® BBIBIATH U XapaKTEPU30BAThH CYIIECTBEHHBIE MPHU3HAKU OOBEKTOB (SIBJICHUN);

® YCTAaHaBJIMBATbh CYLIECTBEHHBINH MIPU3HAK KJIACCU(UKALIMU, OCHOBAHUS AJIs1 0000IEHUS
U CPaBHEHUS;

® BBIBJIATH 3aKOHOMEPHOCTH M MPOTHBOPEUHS B PacCMaTpUBAEMbIX (akTax, JTaHHBIX U
HaOJFOICHUSX, OTHOCSAIIMXCS K (PU3HMUECKUM SBIICHHSIM;

® BBIIBJIATH NMPUUYMHHO-CJICICTBEHHBIE CBSI3M NPU H3YyYCHUU (PU3UYECKUX SIBJICHUU H
IIPOIIECCOB, JIENIaTh BHIBOJIBI C UCTIOIB30BAHUEM JIETYKTHBHBIX U HHIYKTUBHBIX YMO3aKITFOUEHHH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSA3IX (PU3NUECKUX BEIUYHH;

® CaMOCTOSITENIbHO BbIOMpaTh CHocod peuieHUs ydyeOHOW (QU3MYecKOW 3aaauu
(cpaBHEHHE HECKOJBKHX BapMaHTOB pELICHHUs, BbIOOp Hambojee MOAXOMALIETO C Y4YETOM
CaMOCTOSITENIbHO BbIJICTIEHHBIX KPUTEPUEB).

Ba3zoBble uccienoBarenbckme 1eiCTBUS:

® JCIIOJIB30BATh BOIPOCHI KaK MCCIIEI0BATEIbCKUI HHCTPYMEHT MTO3HAHUS;

® MPOBOAWTH IO CAMOCTOSITENIbHO COCTaBJICHHOMY IIJJaHY OIBIT, HECJIOXKHBIH
bU3UYEeCKUi HKCIIEPUMEHT, HEOOJIBIIOE UCCIeoOBaHNEe (PU3UIECKOTO SIBJICHHUS;

® OIEHMBATh HA MPUMEHUMOCTb M JIOCTOBEPHOCTh MH(OPMAIIMIO, MOJYYSHHYIO B XOe
MCCJIETOBAHMSI UJTU SKCIIEPUMEHTA;

® CaMOCTOSTENbHO (OpMYyIHpPOBaTh O000OOLIEHUS M  BBIBOJBI 10  pe3ylbTaTaMm
MPOBEAEHHOTO HAOJIOIEHUS, OIIbITA, UCCIIEOBAHNUS;

® IIPOTHO3MPOBATH BO3MOXKHOE JalibHEHIIee pa3BUTHE (PU3NUECKUX TPOLIECCOB, a TAKXKe
BBIJIBUTATH TIPEATIOIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.

Paborta ¢ undopmanmeii:

® [PUMEHATH PA3JIUYHBbIE METO/bI, MHCTPYMEHTBl M 3alpoChl IPU TOUCKE U OTOOpE
UH(OPMALIUY WU TAaHHBIX C YIETOM MPEUIOKeHHON yueOHoM (hr3nyeckoi 3a1aum;

® aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(POPMALMIO PA3ITMUHBIX
BUJIOB U (pOPM IIPECTABICHHUS;



® CaMOCTOSITETIbHO BBIOMpPATh ONTUMANbHYIO (OpMy MpencTaBieHUs HMHPOPMALUU H
WLTIOCTPUPOBATh PEIlacMbIe 33J]a4i HECJIOXKHBIMU CXEMaMH, TMarpaMMaMu, HHOH rpadukoil u
X KOMOWHAIUSMU.

KoMMyHHKaTHBHbIE YHHBepPCaJIbHbIE Y4eOHbIE el CTBHA:

e B x0z1¢ OOCYXIeHHS y4eOHOTO Marepuala, pe3ydbTaToB J1abOpaTOpHBIX PadOT U
IPOCKTOB 3a/laBaTh BOINPOCHI IO CYHIECTBY OOCYXKIaeMOW TEMBI W BBICKAa3bIBaTh WJICH,
HAIICJICHHBIC Ha PEIICHUE 3aJ1a4d U MOJJIepKaHue 0JIaroKeaTeIbHOCTH OOIICHHS,

® CONOCTAaBIIATh CBOM CYXKJIEHHUS C CYXKICHHUAMH JPYTUX YYacTHUKOB JHajiora,
OoOHapY)KUBATh PA3JINYKE U CXOJICTBO MO3HIINH;

® BBIPAXaTh CBOIO TOYKY 3PEHHS B YCTHBIX M TUCbMECHHBIX TEKCTaX;

e myONMYHO TPEACTABIATH  PE3YIbTAaThl  BBIIOJHEHHOTO  (DPU3MUYECKOrO  OMBITa
(9KCIIepUMEHTa, UCCIICIOBAHMUS, TIPOCKTA);

® [IOHMMATh M HUCIIOJIb30BATh MPEUMYIIECTBA KOMaHIHOW M WHIUBHIYAIbHOU PabOTHI
NIPU PEIICHUU KOHKPETHOM (pu3ruecKor mpoOIeMsl,

® MPUHUMATH LEIH COBMECTHOH JESTEIbHOCTH, OPTraHW30BHIBATH JACHCTBHUS MO €&
JOCTHDKEHUIO: PACIIPENICNATh POIU, 00CYXKIATh MPOIECCHl U PE3yJIbTaThl COBMECTHOM PadOTHI,
0000111aTh MHEHUS HECKOJIBKUX JIIOIEI;

® BBINOJHATh CBOK YacTh pabOThI, JOCTHrasi KauyeCTBEHHOIO pe3ylibTara IO CBOEMY
HAIPAaBJICHUIO U KOOPIMHUPYS CBOU JICHCTBUS C APYTUMH YJICHAMU KOMAH/IbI;

® OICHMBATh KayeCTBO CBOCrO BKJIaJa B OOMMH MPOAYKT IO KPUTEPUSM,
CaMOCTOSITENILHO C(OPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasitTuBHbIe YHHBepCaJbHbIC y4eOHbIE el CTBUS

Camoopranmusanus:

® BBIBJIATH POOJIEMBI B )KM3HEHHBIX M YUEOHBIX CUTYAIMSIX, TPEOYIOIUX Ul PELICHUS
(bu3nyecKuX 3HaAHMIA;

® OpHMEHTUPOBATHCA B PA3IMYHBIX MOJXOJAX MPHUHATUS pELIeHUH (MHAMBUIYyalbHOE,
IPUHITHE PELICHUs B TPYIIIE, IPUHATHE PELICHUH IPYyIIOo);

® CaMOCTOSITETIbHO COCTaBJIATH AJTOPUTM pelleHus (u3nyeckod 3anaud WM IUIaHa
UCCIIEIOBaHUSI €  Y4€TOM HMEIOIIUXCS PECYypcoB U COOCTBEHHBIX  BO3MOKHOCTEH,
apryMeHTHPOBATh Mpe/araéMble BApUAHThI PELICHUI;

e JenaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIIICHHE.

CaMOKOHTPOJIb, SMOIHOHAJILHBIH HHTEJIEKT:

e JaBaTh aJICKBATHYIO OLIEHKY CUTYallMHU U MpeJiarath MjiaH e€ N3MEHEHUs;

e OOBSACHATH TPUYMHBI JOCTHXKEHUS (HEJOCTHKEHHS) pE3yIbTaTOB JAEATEIbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

® BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCIIE B XOJ BBINOJIHEHUS (PU3NYECKOTO
UCCIICIOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHUBIIMXCS CHTYallUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEIH;

® OILICHUBATH COOTBETCTBUE PE3YNbTATA LEIH U YCIOBUIM;

® CTaBUTh ceOs Ha MECTO JIPYroro 4ejJoBeKa B XOJE CIOpa UM AUCKYCCUU HA HAyYHYIO
TE€My, IOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

e [pu3HaBaThb CBOE MpaBO Ha OWMOKY HpPHU pelleHuu (U3MYecKuX 3ahad WIH B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE )K€ IIPaBO APYTOro.



HNPEAMETHBIE PE3YJIbTATbBI

K koH1y oOyueHus B 7 Kjacce IpeAMETHbIE Pe3ylbTaThl HA 0a30BOM YPOBHE JOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTH y O0OYUAIOIIUXCSl YMEHHUI:

® CIIOJIb30BaTh MOHATUS: (U3MYECKHMEe U XMMHUYECKUE SBJIEHUSA, HaOIIOJCHHUE,
9KCHEPUMEHT, MOJI€JIb, THIIOTE3a, €AMHUILBI (PU3UUECKUX BEIUYHMH, aTOM, MOJIEKYJIa, arperaTHble
COCTOSIHUSL ~ BellecTBa  (TBEpHOE, JKUIKOE, TIa3000pa3HOE), MEXAHWYECKOE JIBUYKEHUE
(paBHOMEpPHOE, HEPABHOMEPHOE, NPSIMOJIMHEMHOE), TPAECKTOPHS, PAaBHOAEHCTBYIOLIAs CHIIA,
negopmanus (ynpyras, aacTU4eckas), HeBECOMOCTb, COOOIIAIOLINECS COCY/IbI;

e paznuyath sBieHus (quddy3us, TEII0BOE ABUKEHUE YACTHI] BEIIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE JABMKEHHE, MHEPIMs, B3aUMOJEHCTBHUE Tell, paBHOBECUE TBEPABIX
TeJ ¢ 3aKPEIUIEHHOM OChIO BpallleHMs, Iepejaya JaBlIieHUs] TBEPABIMU TeJIaMU, KUAKOCTSIMHU U
ra3ams, aTMocqepHOe AaBliCHHE, IUIABaHUE TeJ, NMPEBPAIICHUS MEXaHWYECKOH SHEPrHH) IO
ONMCAHUIO HUX XapaKTEpPHBIX CBONCTB W Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOUIUX JaHHOE
bu3nueckoe sBICHUE;

® pAaCIIO3HABATh MPOSIBIICHUE U3YUYEHHBIX (PU3MUECKUX SIBJICHUI B OKPYKAIOIIEM MUPE, B
TOM uuclie (PU3NYECKHE SIBIICHUS B IPUPOJIE: IPUMEPHI IBUKEHHUS C Pa3IMYHBIMU CKOPOCTSMH B
KUBOW M HEXHBOH Ipupoje, ACHCTBUE CHIIBI TPEHHUS B MNPHUPOJE M TEXHUKE, BIUSHUE
aTMOC(EepHOTO JaBJCHUS HA JKUBOW OpPraHU3M, IUIaBaHUE PbHIO, phIYard B TEJE UYEIOBEKa, IpU
TOM MEPEBOJIUTH MNPAKTHUUECKYIO 3aJadyy B Y4eOHYI0, BBIIENATH CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKM) (PU3NYECKUX SIBICHUH;

® ONUCHIBATh U3YUYEHHBIE CBOWCTBA TEN U (PU3NUYECKUE SBICHUS, UCTIONb3Ys PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEIECTBA, BPEMsl, MyTh, CKOPOCTh, CPEIHSS CKOPOCTb,
CUJIa YIPYTOCTH, CUJa TSDKECTH, BEC Teja, Cujla TPEHUs, JaBiieHue (TBEPAOro Tena, KHUJIKOCTH,
ra3a), BbITAJIKUBAIOIIas CUJIa, MEXaHW4eckas paboTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI,
KO3(DQUIIMEHT IOJIE3HOT0 JEHCTBHUSI MEXaHW3MOB, KMHETHYECKas U MOTEHIMaJbHas SHEeprus),
OpU OINUCAHUU TPABWIBHO TPAKTOBaTh (U3NYECKUH CMBICI MCIIOJIB3YEMbIX BEJIWYHMH, HX
0003HaueHMsI U €UHHUIBI (PU3NYECKUX BEIMUYUH, HAXOIUTH (OPMYIIbI, CBA3BIBAIOIINE TaHHYIO
(¢u3NYEeCKyI0 BEIMUYMHY C JAPYTUMHU BEIMYMHAMHU, CTPOUTH IpaUKU U3y4YEHHBIX 3aBUCHUMOCTEH
(UBUYECKUX BEIHYHH,

® XapaKTepH30BaTb CBOWCTBA TeJ, (U3UYECKUE SBJICHUS U MPOLECChl, HCIOIb3Ys
IIpaBWJIa CIOKEHUS CUl (BAOJIb OJHOM IpsiMoi), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
NpaBUJIO paBHOBecUs pbryara (0J0Ka), «30JI0TOE TMPaBWIIO» MEXAHHKH, 3aKOH COXpaHEHHUs
MEXaHUYECKOM 3HEePTUu, IPU 3TOM JIaBaTh CIIOBECHYIO (OPMYIUPOBKY 3aKOHA U 3alHUCHIBAThH €T0
MaTeMaTUYECKOE BhIPAKEHUE;

e OOBACHATH (PU3MYECKHE SIBJICHHUS, MPOLIECChl M CBOMCTBA TeJI, B TOM YHCIE U B
KOHTEKCTE CUTyallud MPaKTUKOOPHUEHTHPOBAHHOIO  XapakTepa: BBISBISATH  MPUYHUHHO-
CJICZICTBEHHBIE CBS3HM, CTPOUTH OOBSICHEHHWE W3 1—2 JIOTMYECKUX MIaroB C omnopoil Ha 1-2
U3YyYEHHBIX CBOMCTBA (PU3NYECKUX SBICHUN, PU3UUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

e pemarth pacu€THbe 3a7aud B |—2 neicTBUsA, HCIONB3YS 3aKOHBI U (HOPMYJIHI,
CBsI3bIBaIOIIME (DU3MYECKHE BEJIMYMHBI: Ha OCHOBE aHalM3a YCIOBMSA 3a7aydl 3aIlUChIBAaTh
KpaTKoe YCIIOBHE, MOACTaBIATh (PU3NYECKHE BEIWYMHBI B (OPMYNIBI U MPOBOJUTH PACUETHI,
HaXOJUTh CIIPABOYHbIE JaHHbIE, HEOOXOANUMBIE AJIS PEIICHUS 33134, OLIEHUBATh PEAIMCTUYHOCTh
MOJY4eHHOU (hrU3MYecKOi BETMUHHBI,



® pacrmo3HaBaTh NPOOJIEMBbI, KOTOPHIE MOXXHO PpEIIUTh NPU TOMOLIN (PU3UUECKUX
METO/I0B, B OIMCAaHUM MCCIEIOBAHUS BBLACIATH IPOBEPAEMOE IMPEANONIOKEHUE (TUIOTE3Y),
pa3iauyaTh U MHTEPIPETUPOBATH IOJYYEHHBIH pPE3ysbTaT, HaXOIUTh OMIMOKM B XOJE OIIBITA,
JIeJIaTh BBIBOJIBI 110 €70 PE3yNbTaTaM;

® TPOBOAMTH OIBITHI MO HAOIIONEHUIO (PU3MUECKUX SBICHUN WM (PU3NYECKUX CBOICTB
Tes: (hOPMYIHPOBATH MPOBEPSIEMBIE MPEANOI0KEHUsS, COOMPATh YCTAHOBKY U3 IPEIJIOKEHHOTO
000pyI0BaHUs, 3alUCHIBATH X0 OINbITA U (POPMYJINPOBAThH BHIBOJIBI;

® BBINOJHATH MPSIMbIE U3MEPEHUSI PACCTOSHHS, BPEMEHHU, MacChl Tela, 00bEMa, CUJIBI U
TEMIIepaTypbl ¢ UCIOJIb30BAHUEM AaHAJIOTOBBIX U LIU(POBBIX MPUOOPOB, 3aUCHIBATH MTOKA3AHUSA
nprOOpPOB ¢ Y4ETOM 3aJJaHHOM aOCOIIOTHOM MOTrPEIHOCTH U3MEPEHNUH;

® [POBOAMTH HUCCIIEJOBAHUE 3aBUCUMOCTH OJHON (PM3NYECKON BEIMUYUHBI OT JIPYToil C
MCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH IIyTH PaBHOMEPHO JBUXKYLIETOCS Tejla OT
BPEMEHM [BHKCHHS Tejla, CUJIbl TPEHUS CKOJBXKEHHUS OT Beca Tela, KayecTBa 00pabOTKU
IOBEPXHOCTEH TeNl U HE3aBUCUMOCTH CHJIbl TPEHUS OT IUIOLIAJAU CONPUKOCHOBEHMS TEJl, CHIIBI
YIPYroCTH OT YJUIMHEHUS MPYXKUHBI, BBITAIKUBAIOIIEH CUIIBI OT 00bEMa MOrpyKEHHOM yacTu
Tela U OT IUIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Teja, OT TJIyOMHBI, Ha
KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUU IIJIaBaHUS TEJ, YCIOBHM paBHOBECHS pblyara u OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUM Y4eOHOrO HCCIEOBaHUs, COOMpPATh YCTAaHOBKY M BBINOJHATH
U3MEpeHus, cienys IMpeUIoKEeHHOMY IUIaHy, (DUKCHpPOBaTh pe3yJbTaThl IOJy4E€HHOMH
3aBHCUMOCTH (U3UYECKUX BEIMYMH B BUAE MPEUIOKEHHBIX TaOMUI] W TrpaduKoB, NenaTh
BBIBO/JIbI 110 pPE3YJIbTaTaM HCCIIEIOBAHMUS;

® IPOBOAMTH KOCBEHHBbIE H3MEpEHUs (PU3MUECKMX BEJIWYMH (TJIOTHOCTh BEIECTBA
JKUJKOCTU U TBEPIOTO Tela, CUJla TPEHUS CKOJIbXKEHHUS, JaBICHHUE BO3yXa, BBITAJIKHUBAOLIAS
cuiia, JIefcTByoIas Ha MOTpYXEHHOE B KMJIKOCTh TeNo, KO3()PUIMEHT MOJIE3HOro AECUCTBUS
IIPOCTBIX MEXAHW3MOB), CIENys MPENJIOKEHHOW WHCTPYKIMM: IIPU BBIIOJIHEHUU W3MEPEHUN
coOuparh SKCIIEPUMEHTATIbHYIO YCTAHOBKY U BBIUMCIISTH 3HAUEHNUE NCKOMOMN BEIMYUHBI,

e coOmofaTh MpaBWia TEXHUKH O€30MacHOCTH IMpu pabore ¢ J1a0opaTOpHBIM
000pyI0BaHUEM;

® YyKa3bIBaThb MPHUHLUIBI JEHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETpP, JIUHAMOMETpP, COOOIIAIOUINECS] COCyAbl, OapoMeTp, pbluar, MOABUXKHBIA U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

® XapaKkTepu30BaTb NPHUHLMUIBI JEHCTBHS HW3YYEHHBIX MPUOOPOB U TEXHUUECKUX
YCTPOMCTB C ONOPOM HAa MX ONMHUCAaHUA (B TOM UHUCIIE: MOJUIMITHUKH, YCTPOICTBO BOAOIPOBOJA,
THJIPABIUYECKUN Ipecc, MAaHOMETP, BBICOTOMEp, IMOPIIHEBOH HAcoC, apeoMeTp), HCIONIb3ys
3HaHHSA O CBOWCTBAaX (U3MYECKUX SABJIEHUM U HEOoOXoauMble (HU3MYECKHEe 3aKOHBl U
3aKOHOMEPHOCTH;

® [PUBOJIUTH NpUMEPHl (HAXOOUTh HWHGPOPMALUIO O MpUMepax) MPAKTHUYECKOTIO
MCIIOJIb30BaHUsl (PU3NYECKUX 3HAHWN B MOBCEIHEBHOM KHU3HU Ui oOecrieueHus: 6€301MacHOCTH
npu oOpaleHuu ¢ MpudopaMM U TEXHHUUECKUMH YCTPOHCTBAMH, COXpPAHEHHs 3J0pPOBbS U
COOJTIOJICHHSI HOPM 3KOJOTMYECKOT0 TIOBECHHUS B OKpY KAIOIIEH cpejie;

® OCYHIECTBIATh OTOOpP HCTOYHHUKOB HMH(popMmanyuu B VHTepHETe B COOTBETCTBUH C
3alaHHbIM TIOMCKOBBIM 3alpOCOM, Ha OCHOBE HMEIOLIUXCA 3HAaHUM M INYyTEM CpaBHEHUs
pa3IMYHBIX MCTOYHHUKOB BBIACNATH HMH(OPMAIMIO, KOTOpas SBISETCS HPOTHUBOPEYMBOM WU
MOKET OBITh HEOCTOBEPHO;



® WCIONBL30BaTh MPH BHITIOJTHEHUH YYEOHBIX 33JJaHUI HAyYHO-TIOMYJSPHYIO JINTEPATYPY
(U3UYECKOTO COJIEp)KaHUsI, CIPABOYHBIE MaTepualibl, pecypchl ceTu HHTepHeT, BiangeTh
npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus WHGOpPMAUKA W3 OJHOW 3HAKOBOU
CHUCTEMBI B IPYTYIO;

® C03/1aBaTh COOCTBEHHBIC KPATKHE NMMCbMEHHBIC U YCTHBIE COOOIICHMSI Ha OCHOBE 2—3
WUCTOYHUKOB MHPOpMAIUU (U3HUECKOTO COJEP)KAHUsS, B TOM YHUCIIEe MyOJUYHO AeNaTh KpaTKue
COOOIIEHUsI O pe3yJbTaTax IMPOEKTOB WM YYE€OHBIX HCCJICIOBAHHWM, MPH STOM TI'PaAaMOTHO
WCITOJIH30BaTh M3YYCHHBIM MOHATHHHBIN ammapaT Kypca (U3HKH, COIMPOBOXKIATh BBICTYILICHHUE
MPE3EHTALUEM;

® [IpU BBINOJHEHUH y4EOHBIX MTPOCKTOB M UCCIACAOBAHUI paclpeaesiaTh 00S3aHHOCTH B
rpyIIe B COOTBETCTBUUM C TIOCTABJICHHBIMHM 3aJauaMH, CJICAWTH 32 BBHINOJHEHHEM ILIaHA
JIEMCTBUM, aeKBAaTHO OIEHHWBATh COOCTBEHHBIM BKJIAJl B JEATEIHLHOCTH TPYIIIbI, BHICTPAUBATH
KOMMYHUKaTUBHOE B3aHMMOJICHCTBHUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xonmy oOydeHus B 8 kjacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb CHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHHI:

® LCIIOJb30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBU)KEHHE aTOMOB U
MOJIEKYJI, arperaTHbIC COCTOSIHUS BEIIECTBA, KPUCTAJUIMUECKUE U aMOP(HBIC TeJla, HACHIIIICHHBIN
Y HEHACBIIICHHBIA Map, BIAXKHOCTb BO3/1yXa, TEMIIEpaTypa, BHYTPEHHsSS SHEPrusi, TEIUIOBOU
JIBUTATENIb, JJIEMEHTAPHBIA SJICKTPUYECKUN 3apsiji, SJIEKTPUUYECKOE TMOJie, MPOBOJHUKH U
JUAJICKTPUKU, TTOCTOSTHHBIN AJIEKTPUIECKUN TOK, MATHUTHOE T0JIC;

e paznuyaTh SABJICHHs (TEIJIOBOE pPACHIMPEHHE W CXKaThe, TeIulonepenava, TErIoBOe
paBHOBecHE, CMadyMBaHUE, KaNMWJULIPHBIC SBJICHHS, HWCIApEHUE, KOHJEHCAIUs, IUIaBJICHHE,
Kpuctayutn3anus (OTBEp/IEBaHKE), KUIICHHUE, Terionepenaya (TerIonpoOBOIHOCTh, KOHBEKIINS,
U3ITyYeHHUE), ANEKTpU3AlMs TeJl, B3aUMOJCUCTBUE 3apsAOB, JEHCTBHUS JIEKTPUYECKOTO TOKa,
KOPOTKO€ 3aMbIKaHUE, B3aMMOJICHCTBIE MAarHUTOB, IEMCTBUE MarHUTHOTO IOJIsI HA IPOBOJIHUK C
TOKOM, JJICKTPOMAarHUTHas WHAYKIIHMS) IO OMHMCAHHMIO WX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIIUX JTAHHOE (DPU3UUECKOE SIBJICHHE;

® pacrno3HaBaTh MPOSBICHUE U3YUYCHHBIX (DM3UUYECKUX SBJICHUN B OKpYKAIOIIEM MUpE, B
TOM unciie (U3NYECKUE SBICHUS B TPHUPOJE: MOBEPXHOCTHOE HATSHKEHHWE W KalUWJUISIPHBIC
ABJICHUS] B TPUPOJE, KPUCTAIBI B mpupoje, uznydeHue CoiHua, 3amep3aHue BOJOEMOB,
Mopckue Opusbl, 0oOpa3oBaHHE pOCHI, TyMaHa, HWHEs, CHEra, OJJIEKTPUYECKHE SIBICHUS B
atMocdepe, 3IEKTPUUECTBO KUBBIX OpPraHU3MOB, MarHUTHOE Moje 3eMild, Apei( MOJ0COoB,
pOJIb MarHWTHOTO TOJIA JUIsl JKM3HHW Ha 3emiie, TMOJSIPHOE CHUSHUE, TIPH STOM TEPEBOJUTH
MPAKTUYECKYIO 3a/1a4y B Y4eOHYIO, BBIJIEISITH CYIIIECTBEHHBIE CBOMCTBA (MTPU3HAKU) (PU3HUECKUX
SIBIICHUI;

® OMUCHIBATh U3YUEHHBIC CBOWCTBA TeN M (PU3NUYECKUE SBICHUS, HCTIONB3YS (PUNUECKUE
BEJIMYMHBI (TeMIEepaTypa, BHYTPEHHsI SHEPTUs, KOJTUYECTBO TEIUIOTHI, YAEIbHAs TEINIOEMKOCTh
BEIIIECTBA, YJENbHAs TEIJIOTa TUIABJICHHS, yJeNbHas TEIUIOTa MapooOpa3oBaHUs, yIAeabHas
TEIJIOTa CrOpaHus TOIUIMBA, KOA(PPUIIMEHT TMOJE3HOr0 JCHCTBUS TEIUIOBOW MAIIMHBI,
OTHOCHUTEJIbHAS BJIQXKHOCTb BO3/yXa, OHJICKTPUUYECKUN 3apsiji, CUJIa TOKA, OJIJIEKTPUUECKOE
HANPSDKEHUE, COMPOTHUBIICHHWE TMPOBOJIHUKA, YIEIbHOE CONMPOTUBJICHHE BEIIECTBA, paboTa M
MOIITHOCTh AJIEKTPHUYECKOTO TOKA), MPU OMHCAHWH MPABWILHO TPAKTOBATh (DU3UUCCKUN CMBICI
WCITOJIB3YEMBIX BEIMYHMH, 0003HAUYCHUS U €AMHUIIBI (PU3UIECKUX BEIIMYWH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEIUYHMHY C JIPYTUMHU BEIHYMHAMHU, CTPOUTH Trpaduku
W3YYCHHBIX 3aBUCUMOCTEH (PU3UIECKIX BEIHYNH;



® XapaKTepH30BaTh CBOWCTBA Tel, (PU3UYECKUE SBICHHUS U MPOIECCHI, HUCIOIb3YS
OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOW TEOpUU CTPOCHHS BEIIeCTBA, IPUHIIHUII
CYINEpHO3UIMH ToJIel (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsja, 3akoH Oma s
ydacTka Lenu, 3akoH Jxoyns—Jlenua, 3akoH coXxpaHeHMs SHEPTUH, IPU ATOM JaBaTh CIOBECHYIO
(bopMyITHUPOBKY 3aKOHA U 3allMCHIBATH €M0 MATEMATHUYECKOE BBIPAXKECHUE;

® 00BACHATH (U3UYECKUE TPOLECCHl M CBOICTBA TEN, B TOM YHUCIE€ M B KOHTEKCTE
CUTyalluil MPAaKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BBIABIATH MPUUYMHHOCIECICTBEHHBIE CBSI3H,
CTPOUTHh OOBSICHEHHE M3 1—2 JIOTMYEeCKHX IIaroB ¢ OMoOpodl Ha 1—2 W3Y4YEHHBIX CBOHCTBA
du3nUecKux SBICHUH, PU3NIESCKUX 3aKOHOB MIIM 3aKOHOMEPHOCTEH;

e pewmaTh pacuy€THble 3a7auyd B 2-3 [EWCTBUA, HUCHONB3YS 3aKOHBI U (HOpMYIbI,
CBSI3bIBAIOIME (DM3MUYECKHE BEIMYMHBI: Ha OCHOBE AaHalM3a YCIOBHSA 3aJaydl 3alMCBIBATh
KpaTKO€ YCJIOBHE, BBISBIISTh HEAOCTATOK JIAHHBIX JUJIS PEIICHMs 3aJa4yM, BHIOMpATh 3aKOHBI U
dbopMyIbl, HEOOXOaUMBIE Al €€ PElIeHUs, MPOBOIUTH PAcUYEThl U CPABHHUBATH IOJYYEHHOE
3HaYeHNe (PU3NUECKON BETMUMHBI C U3BECTHBIMH JAHHBIMU;

® pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO pEUIUTh MpPU MOMOIIU (UHUECKUX
METOJIOB, HCIOJIb3Yysl OIMCAaHUE HCCIEIOBAHMs, BBIIEIATH IPOBEPSAEMOE IPENAIONIOKEHUE,
OIICHUBATD MPABUILHOCTh MOPAJIKA MPOBEICHUS UCCIICAOBAHMS, I€TIaTh BHIBOIBI;

® TIPOBOJHTH OIBITHI IO HAOIIOCHUIO (DU3UUYCCKUX SBIICHUN WM (PU3NICCKUX CBOWCTB
TeN (KamWUISIpHBIC SBJICHUS, 3aBUCHUMOCTH JIaBJICHHUS BO3AyXa OT e€ro o0BhEMa, TemIeparypsl,
CKOPOCTH TIpollecca OCTBbIBaHWS M HarpeBaHUs MpPH HU3IYyYEeHHUH OT I[BETa H3Iydaroeit
(mormomaroieii) MOBEPXHOCTH, CKOPOCTh HUCHApeHUs BOABI OT TEMIIEPATyphl >KUIKOCTH H
wionaad €€ MOBEPXHOCTH, JJIEKTpU3alMs Tell U B3aUMOJICHCTBUE 3JIEKTPUUYECKUX 3apsi/iOB,
B3aMIMOJICHCTBUE ITOCTOSSHHBIX MAarHUTOB, BU3YyaJIM3allMsl MAarHUTHBIX TIOJEH IMOCTOSHHBIX
MarHuTOB, JEHCTBUS MAarHUTHOTO TOJS Ha TMPOBOJHUK C TOKOM, CBOICTBa JJIEKTPOMArHMTa,
CBOMCTBa  DNEKTPOJBUTATENS]  MOCTOSHHOTO  TOKa):  (OpMyIHpOBATh  MPOBEpPSIEMBIE
IPENIOJIOKEHNS, COOMpPaTh YCTAHOBKY U3 MPEIOKEHHOrOo OOOpYyIOBaHUS, OMUCHIBATH XOJ
ombITa ¥ (GOPMYITHPOBATH BBIBOIBI;

® BBITIOJIHATH MPSIMBIE U3MEPEHHS TEMITepaTypbl, OTHOCUTEILHON BIIAYKHOCTH BO3/1yXa,
CHJIBI TOKA, HAMPSDKEHHS C WCIOJIB30BAHMEM aHAJIOTOBBIX MPUOOPOB U JTATYUKOB (PU3MUECKUX
BEJIMYMH, CPAaBHUBATH PE3yAbTaThl U3MEPEHHH ¢ yU&TOM 3a/laHHON aOCONIOTHON MOTPEUTHOCTH;

® TIPOBOJIUTH MCCJICIOBAHHME 3aBUCUMOCTH OJHOW (PU3MUECKOW BEITUYHHBI OT JPYroil ¢
UCIIOJIb30BAaHUEM TPSMBIX H3MEPEHHH (3aBHCHUMOCTH COMPOTHUBJICHHS MPOBOAHHKA OT €ro
JUTMHBI, TUIOIIAIN TIOTIEPEYHOT0 CEUEHHUs U YAETBbHOTO COMPOTHUBIEHUS BEIIECTBAa MPOBOJHUKA,
CWJIBI TOKa, WAYIIEro uepe3 IMPOBOAHHK, OT HAaNpsDKEHHsT Ha MPOBOJHUKE, HCCIeI0BaHUE
MOCNIEAOBATEIbHOIO M MapajyieIbHOIO  COEIUHEHWH  NMPOBOJHUKOB):  IJIAHUPOBATh
UCCIIeIOBaHKE, COOMPATh YCTAHOBKY U BBIMIOJIHATH U3MEPEHHUS, CIIEAYs MPEI0KEHHOMY TUIaHY,
dbuKkcupoBaTh pe3yabTaThl MOJTYYCHHOW 3aBUCUMOCTH B BHUAE TaOMUIl U TpaduKOB, JeaTh
BBIBO/JIBI 110 pPe3YJIbTaTaM MCCIIEJOBAHMUS;

® TIPOBOAWTH KOCBEHHBIE M3MEpPEHUS (DU3MUECKUX BEIHYUH (yAeTbHas TEIIOEMKOCTh
BEIIECTBa, COMPOTUBJICHHE TMPOBOJHMKA, paboTa U MOIIHOCTh JJIEKTPUYECKOIO TOKa):
IUTAHUPOBATh M3MEPEHHs, COOMpATh SKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIEAys MPEeAIOKEHHOM
WHCTPYKIIUH, ¥ BBIYUCIISATH 3HAYCHUE BEJTMYUHBI;

e COoOMIOMaTh TMpaBWia TEXHUKA OE30MacHOCTH TMpu padoTe C J1abopaTOpHBIM
obopynoBaHueM;

® XapaKTepH30BaTh NPHUHIMUIBI ACHCTBHS W3YYCHHBIX MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOPOM Ha WUX OMHCAHHS (B TOM YHCIE: CHCTEMa OTOILICHUS IOMOB, TUTPOMETD,



napoBasi ~ TypOMHA,  aMImepMeTrp,  BOJBTMETp,  CYETUMK  DJIEKTPUYECKOM  SHEpruw,
AIIEKTPOOCBETUTENbHBIE  MPHUOOpPBI,  HArpeBaTeNbHBIE  BIEKTPONPUOOPHl  (IIPUMEPHI),
AIIEKTPUYECKUE MPENOXPAHUTENN, 3JIEKTPOMArHUT, 3JIEKTPOABUIATENb IIOCTOSHHOIO TOKa),
UCNONb3Yysl 3HAHUS O CBOMCTBaX (U3MYECKUX SIBIEHMM U HEoOXoauMmble (pu3nuecKue
3aKOHOMEPHOCTH;

® pacro3HaBaTh NPOCTbIE TEXHUYECKHUE YCTPOICTBA M H3MEPUTENbHBbIE MPUOOPHI IO
CXeMaM M CXEMAaTUYHbIM pUCYHKaM (KHUJIKOCTHBI TEpPMOMETpP, TEPMOC, IICUXPOMETP,
TUTPOMETpP, JBUTATEIb BHYTPEHHETO CrOpaHMsl, JIEKTPOCKOIN, PEOCTAT), COCTAaBIISTH CXEMbI
NIEKTPUUECKUX IeNel C MOCIEeJOBATENbHBIM U MapajulebHbIM COEIUHEHHUEM 3JEMEHTOB,
pasyinyast ycJIoBHblE 0003HAUEHUS 2JIEMEHTOB IEKTPUUECKUX LeNei;

® [PUBOJIUTH MNpUMEpbl (HAXOIUTb HH(OpPMALUMIO O MpUMepax) MPAKTUIECKOro
UCIOJIb30BaHUS (PU3NYECKUX 3HAHWH B MOBCEJHEBHOW KU3HU AJs o0ecredeHus 0e30MacHOCTH
npu oOpaiieHuu ¢ npuOopaMu M TEXHUYECKUMH YCTPOMCTBAMHU, COXPAaHEHUS 3/0pOBbS U
COOJIIOJIEHHSI HOPM 3KOJIOTMYECKOI0 TIOBEJICHUS B OKPY KaIOILEH Cpene;

® OCYHIECTBIATH MOMCK HH(popMarmu (usnyeckoro conepxanus B HHTepHeTe, Ha
OCHOBE MMEIOIMXCSl 3HAHUW U MYTEM CPABHEHMS JOINOJIHUTENbHBIX HCTOYHHKOB BBIIEISATH
UH(POPMALIKIO, KOTOpas SBJIETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;

® JCIOJIb30BaTh MPU BHIIOJHEHUH YYEOHBIX 3aJJaHUI HAyYHO-TIONYJISPHYIO JINTEPATYpPy
(Gu3nM4ecKoro cojepXaHus, CIPaBOYHbIE MaTepualbl, pecypcbl ceTu VHTepHeT, BIaJeTh
npuéMaMu KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpPMAIMK M3 OJHOW 3HAKOBOMH
CHCTEMBI B JIPYTYIO;

e co3JgaBaTh COOCTBEHHBIC NHCbMEHHBIE M KpaTKUE YCTHBIE COOOILIeHMs, 0000mias
MH(OPMALIMIO U3 HECKOJBKUX MCTOYHUKOB (PU3MUECKOTO COJIEP’KaHUs, B TOM YHCIIE MyOIMYHO
IIPEJCTaBIISITh PE3YJIbTaThl MPOECKTHOM WM HCCIENOBATEIbCKOM JEATENBHOCTH, INPU 3TOM
IPaMOTHO HCHOJb30BAaTh HM3YyUYCHHBIM MOHATUHHBIA amnmapar Kypca (QHU3UKH, CONPOBOXKIATH
BBICTYIUICHHE ITPE3EHTALNEM;

® IpU BBINOJHEHUH Y4YEOHBIX MPOEKTOB U HCCIEIOBaHUN (U3NYECKUX MPOILECCOB
pacnpenenaTb 005S3aHHOCTH B IPYIIE B COOTBETCTBUU C NMOCTABJICHHBIMH 33Ja4aMH, CIEAUTH 3a
BBIMIOJTHEHUEM IUIaHA JIEHCTBUN M KOPPEKTHPOBATh €ro, aJeKBATHO OIIEHMBATh COOCTBEHHBIN
BKJIaJ] B ACSATEIBHOCTb I'PYIIBI, BHICTPAUBAaTh KOMMYHHMKaTHMBHOE B3aUMOJEHCTBUE, MPOSBIISIL
TOTOBHOCTb pa3periaTtb KOH(MIUKTHI.

K xonmy oOyueHus B 9 kjacce npeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTh y 00YHAIOIIKUXCS YMEHUM:

® UCMOJb30BaTh TMOHATHS: CcHUCTEMa OTCu€ra, MarepualbHas TOYKa, TPAeKTOpus,
OTHOCHUTEJIbHOCTh MEXaHUYECKOTO JIBHXKEHUS, nedopMmanus (ympyras, miacTudeckas), TpEeHue,
[EHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb M MEpPerpy3kH, IEHTP TSHKECTH, aOCOIIOTHO
TBEPJI0€ TEJNO, LIEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUUECKUE KOJICOaHUs U BOJIHBI,
3BYK, MH(QPa3BYK U YJIbTPa3BYK, 3JEKTPOMArHUTHbHIE BOJIHBI, IIKaJa 3J€KTPOMAarHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JTATbHO30PKOCTb, CIIEKTPhl UCIYCKAHUS M MOTJIOIIeHUs, anbda, Oeta- u
ramma-u3J1y4eHus, U30TOIbl, IAEpHas YHEPreTHKA;

® pasnuuaTh SIBJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE NPSMOJIMHEWHOE [BU)KEHUE,
PaBHOYCKOPEHHOE TMpPSIMOJIMHEHHOE [BM)KEHHE, CBOOOJHOE TMaJieHHe Tell, PaBHOMEpPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aUMOJCHCTBHE Tell, PEaKTUBHOE IBI)KEHME, KoyiebaTelnbHOe
JBYDKEHUE (3aTyXarolle M BBIHY)KICHHbIE KOJEOaHUs), PE30HAHC, BOJHOBOE JABHKEHHE,
OTpaK€HHE 3ByKa, MNPSIMOJIMHEHHOE paclpoCTpaHEHHE, OTPaKEHUE M IPEIOMIIEHHE CBETa,
NIOJTHOE BHYTPEHHEE OTPAXKCHHME CBETa, pa3jokeHHue Oenoro cBera B CHEKTP M CIOXKEHHE



CHEKTPAIbHBIX IIBETOB, JAUCIEPCUSl CBETA, €CTECTBEHHAs PaJUOAKTUBHOCTb, BO3HUKHOBEHHE
JMHENYaTOro CIEKTpa M3JIY4YEHMs) IO ONMCAHMIO MX XapaKTEpPHbIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;

® pacro3HaBaTh MPOSBICHUE N3YUYECHHBIX (PU3MUECKUX SBICHHUN B OKPYKaIOIIeM MUpeE (B
TOM 4Hcie (pU3nUecKue sIBICHUs B IPUPOJIE: IPUIUBBI U OTIUBBL, ABMKeHHE Iu1aHeT CoaHeuHOU
CHUCTEMBl, PEAKTUBHOE JIBUKEHUE >KMBBIX OpPraHHU3MOB, BOCIPHUATHUE 3BYKOB JKMBOTHBIMH,
3eMJIETPSICEHHUE, CEHCMHUYECKHE BOJIHBI, IIyHAMH, 3XO0, L[BE€Ta TeEJI, ONTHYECKUE SIBICHUS B
npupoje, Ouolornvyeckoe ACWCTBUE BHUIUMOIO, YIbTPa(UOIETOBOTO U PEHTTEHOBCKOTO
U3IYy4YEeHUH, €eCTECTBEHHBIH paJMOAKTUBHBIN (OH, KOCMHYECKHE JYy4M, paJHOaKTHBHOE
U3Iy4eHUE NPUPOAHBIX MHUHEpAJIOB, JEHCTBHE pAJMOAKTUBHBIX W3IYYEHUH Ha OpraHu3M
4eJI0BEKa), IPU 3TOM IEePEBOIUTHh MPAKTUUYECKYIO 3a/1a4y B Y4eOHYIO, BBIACIATH CYIIECTBEHHBIE
cBO¥iCTBA (MPU3HAKK) (PU3UUECKUX SBIICHUN;

® OIUCHIBATh U3yYCHHBIC CBOICTBA TN U (PU3UUYECKHE SIBICHHS, UCTIONB3Ys (pr3mueckue
BEJIMYMHBI (CPEAHsIsl U MTHOBEHHAs: CKOPOCTh Tejla IPU HEPAaBHOMEPHOM JABU)KEHUU, YCKOPEHHUE,
nepeMelleHe, MyTh, YyIJIOBas CKOPOCTb, CHJIAa TPEHMs, CHUJIa YINPYIOCTH, CHJIA TSXKECTH,
YCKOpeHHEe CBOOOJHOrO MajeHUs, BEC Tejla, MMITYJIbC Teja, UMITYJIbC CHJIbL, MEXaHHYecKas
paboTa M MOIIHOCTh, MOTEHIMAIbHAs 3HEPIUsl Tela, MOJHATOTO HAaJl MOBEPXHOCTBHIO 3E€MIIH,
NOTEHLMAIbHAsT JHEPIUsl CKATOM NPYKUHbBI, KHHETHUYECKas SHEPIus, IOJIHAs MeXaHWdecKas
SHEprus, Mepuoj] M dYacroTra KoieOaHWd, AJMHA BOJHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA,
CKOpPOCTh CBE€Ta, IOKa3aTelb MPEJOMIICHHUS CpeAbl), NMPH ONUCAHUM IPaBUIBHO TPAKTOBATh
(Gu3nYECKU CMBICT UCHOJIB3YEMBIX BEIMUMH, 0003HAUYECHUS U €IUHUIIbI (PU3MUECKUX BEIHYUH,
HaXOJUTh (OPMYJIbI, CBSI3bIBAIOLINE JAHHYIO (PU3UUECKYIO BEJIMYMHY C JPYTUMH BEIHMUYHMHAMU,
CTPOUTH TPaPUKH U3YYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYHH;

® XapaKTepH30BaTh CBOICTBA Tel, (U3UUECKUE SIBJICHUS U MPOLECCHI, UCIOJIb3Ys 3aKOH
COXPAaHEHMs DHEPruH, 3aKOH BCEMHPHOIO TATOTEHMsI, NMPUHLMII CYNEPHO3ULUU CHJI, TPUHLIUI
OTHOCUTENIBHOCTH ['anunes, 3akoHel HBIOTOHA, 3aKOH COXpaHEHMs MMITYJIbCA, 3AKOHBI
OTpPaXEHUsI U NPEJIOMJICHUSI CBETA, 3aKOHBI COXPAaHEHUs 3apsSA0BOrO M MACCOBOTO YMCEN MpU
AJIEPHBIX pPEaKLUsAX, MPU ATOM JaBaTh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA U 3alMCHIBATh €0
MaTEMAaTHYECKOE BBIPAKEHHUE;

e OOBACHATH (U3NYECKHE NPOLECCHl U CBOMCTBA T€Jd, B TOM 4YMCIE M B KOHTEKCTE
CUTyalluil TPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATh NPUUMHHO-CIIEICTBEHHBIE CBS3H,
CTpPOUTh OOBACHEHHE M3 2—3 JOrMYeCKMX IIaroB ¢ OMOpOoM Ha 2—3 M3Y4YEeHHBIX CBOICTBa
buznyecKux sIBICHUN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

e pemaTh pacu€THbC 3anaud (OMHUparolIMecs Ha CUCTeMy U3 2-3 ypaBHEHHMI),
UCIIOJNIB3YSl 3aKOHBI M (DOPMYJIbI, CBS3bIBAIOLIME (PU3NYECKHE BEITUUYMHBI: Ha OCHOBE aHalIM3a
YCIIOBHS 3a/lauM 3alKChIBaTh KPATKOE YCIOBME, BBIABIATH HENOCTAIOUIME WM H30BITOUHBIC
JTaHHbIE, BBIOMPATh 3aKOHBI M (HOPMYJIbl, HEOOXOJUMBIE Ui PEIICHUs, MPOBOJUTH Pacu€Thl U
OLIEHUBATh PEATUCTUYHOCTD MOJYYEHHOTO 3HaUEHHsI (PU3MUECKOM BETMUUHBI;

® pacrmo3HaBaTh NPOOJIEMBbI, KOTOPHIE MOXXHO PpEIIUTh MpPU TOMOLIM (PU3UUECKUX
METO/IOB, HCHOJb3ys ONHCAHWE WCCIECAOBAaHMS, BBIIACIATh IPOBEPAEMOE IPEAINOIOKEHHE,
OLICHMBaTb  IPAaBUIBHOCTh MOpsiAKA IPOBEAEHUS  MCCIEJOBAaHUSA, JelaTb  BBIBOJBI,
MHTEPIPETHPOBATH PE3YNIbTaThl HAOIIOAEHUH U OIBITOB,;

® IPOBOAMTH OMBITHI 10 HAOIIOAEHUIO (PU3MUECKUX SIBICHUN WM (PU3NYECKUX CBOMICTB
Tes (M3ydeHue BTOporo 3akoHa HpioTOHA, 3aKOHA COXpaHEHUs! SHEPTUH, 3aBUCUMOCTh MEPHOAA
KOJICOAHUH TPYKUHHOTO MAasiTHUKA OT MACChl Tpy3a U KECTKOCTU NPYKUHBI U HE3aBUCUMOCTD OT
aMIUTUTYABI MaJlbIX KOJ€OaHU, MPSIMOJIIMHEIHOE pacpoCcTpaHEeHHe CBeTa, pa3jioKeHue 0enoro



CBETa B CIEKTP, U3yYEHUE CBOMCTB M300pakK€HUsS B IJIOCKOM 3€pKaje U CBOMCTB M300pakeHUs
npeaMera B coduparolei JInH3e, HaOII0IeHHE CIUIOIIHBIX M TMHEHYAThIX CIIEKTPOB U3ITyUECHHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOIO HabOpa 00OpYHAOBaHUS, ONUCHIBATH X0
OIIBITA U €T0 Pe3yNbTaThl, POPMYINPOBATH BHIBOJIBI;

® [POBOAUTH IPU HEOOXOAMMOCTH CEPUI0 MPSAMBIX HU3MEPEHUM, OIpPENENssl CpeaHee
3HAa4YEeHUE U3MEepsIeMOM BelIMYMHBI (OKYCHOE pacCcTOsHUE cOOMparoIel IMH3bI), 000CHOBHIBAThH
BBIOOp crioco0a u3MepeHust (M3MEPUTENILHOTO MPUOopa);

® [POBOAMTH HCCIIECOBAHUE 3aBUCHUMOCTEH (PU3MUYECKMX BEIMYMH C HCIIOJIb30BAaHUEM
OpSAMBIX W3MEPEHUH (3aBUCHMOCTH ITYTH OT BPEMEHH IpPU PaBHOYCKOPEHHOM JBHXEHHU Oe3
HAYaIbHOM CKOPOCTH, TMepHoAa KoJeOaHMH MaTreMaTH4ecKoro MasTHHKA OT JJIUHBl HUTH,
3aBUCUMOCTH yTJIa OTPAKEHMsI CBETA OT yIjla MaJCHUs U yIJia MpeoMIICHHs OT yrila MajeHus):
IUITAHUPOBATh UCCIIEOBAaHUE, CAMOCTOSTEIbHO COOMpaTh YCTAHOBKY, (PUKCHPOBATh PE3yJbTaThl
MOJTYYCHHOU 3aBUCHUMOCTH (PM3MYECKHX BEIWYUH B BUJAE TAOIHIl U rpadUKOB, J€1aTh BBHIBOJBI
10 pe3yJibTaTaM UCCIIE0BaHUS;

® TPOBOAWTH KOCBEHHBIE H3MEpeHHs (U3NYECKUX BEIUYMH (CPEIHSISI CKOPOCTh H
YCKOpPEHHE Tela NpPHU pPaBHOYCKOPEHHOM JIBUKECHHUH, YCKOPEHHE CBOOOIHOTO IIaJCHHUSA,
KECTKOCTh MPYKUHBI, KO3()PULUEHT TPEHUS CKOJIBXEHUS, MEXaHUYeCcKas paboTa U MOILIHOCTb,
4acToTa M Mepuoj KoneGaHWi MaTeMaTH4YeCKOro U MPY>KMHHOTO MasiTHUKOB, ONTHYECKas CHJIa
coOuparonield  JUH3BI, PAJUOAKTUBHBIA  (POH): IUIAHMPOBATH  H3MEPEHHUs, COOUpPATh
HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIIOJIHATH U3MEPEHUS, CIIE1ys IPEATI0KEHHON NHCTPYKIIUH,
BBIYUCIIATh 3HAUEHUE BEJTMUMHBI U aHAJTU3UPOBATh MOJIy4YEHHBIE Pe3yJbTaThl C YUETOM 3aJaHHOMN
MOTPEIIHOCTH U3MEPEHUN;

e coOmoAaTh MpaBWia TEXHUKH O€30MacHOCTH IMpu paboTe ¢ J1abopaTOpHBIM
o0opynoBaHuEM;

® pasnuuyaThb OCHOBHBIE NMPU3HAKU W3YUEHHBIX (PU3MUECKUX MOJEeNel: MaTepuajbHas
TOUYKa, a0COIOTHO TBEPJOE TEJI0, TOUEYHBIN UCTOUYHUK CBETA, Jy4, TOHKAs JIMH3a, INIAaHETapHas
MoJieIb aTOMa, HYKJIOHHAsl MOJIeIb ATOMHOTO f]Ipa;

® XapaKTepU30BaTb NPHUHLMUIIBI JEHCTBUS H3YYEHHBIX NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB € OHOpOMl Ha MX OMHCaHMsI (B TOM YHCIE: CHUAOMETP, AATYUKU IOJIOKECHMUS,
paccTOsHUS W YCKOPEHHUs, pakeTa, H9XOJOT, OYKH, MEepUckKom, (QoToanmapar, ONTHYECKHUE
CBETOBOJIbl, CIIEKTPOCKON, T03MMETp, Kamepa BuiibcoHa), MCHONB3ys 3HAHUS O CBOMCTBAax
busnyecKux sIBICHUN U HEOOXOAUMbIE PU3NUYECKHE 3aKOHOMEPHOCTH;

® JICIIOJIB30BaTh CXEMbl U CXEMAaTHYHbIE PUCYHKH M3YYEHHBIX TEXHHYECKUX YCTPOMCTB,
U3MEPUTENbHBIX MNPUOOPOB U  TEXHOJIOTMYECKUX TMPOLECCOB MPU PEIIEHUH y4eOHO-
MPAKTUYECKHX 3a7a4, ONTHUYECKHE CXEMBI JUIsl TOCTPOSHUS N300paKEHUH B MJIIOCKOM 3€pKayie 1
coOuparoIie JHH3E;

® [PUBOJUTH NpUMEPHl (HAXOAUTh HHGOPMALMIO O TMPUMEpPax) MPAKTHUECKOTO
UCTIOJIb30BaHUS (PU3NYECKUX 3HAHWN B TMOBCEJIHEBHOW KU3HM JJIs oOecredeHus 0e301MacHOCTH
npu oOpamieHuu ¢ npuOoOpaMu U TEXHUYECKUMHU YCTPOHMCTBAMHU, COXpPAaHEHUS 3/0pOBbS U
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHUS B OKpY KaloIleH cpene;

® OCYyHIECTBIATH MOHMCK HH(popManuu (u3ndeckoro coaepxkanuss B VHTepHere,
CaMOCTOSITENIbHO  (OPMYNHpYs  TOUCKOBBI  3alpoc, HAXOIUTb IIyTH  ONpEJeleHus
JIOCTOBEPHOCTH MOJYYEHHOW MH(POPMALMK Ha OCHOBE MMEIOIIUXCS 3HAHUN M JOMOJTHUTEIBHBIX
UCTOYHUKOB,;

® JCIIOJIB30BATh MPU BHIMOJIHEHUH Y4eOHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO JTUTEPATypy
(GU3MUeCKOro CcoJepXKaHMs, CIPaBOYHBIE MaTepualbl, pecypchl ceTH VHTepHeT, BIaJeTh



npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HHGOpMALMU U3 OJHOM 3HAKOBOH
CHCTEMBI B APYTIYIO;

® co3JaBaTh COOCTBEHHBIEC MMCbMEHHbBIE U YCTHbIE COOOIIEHUSI Ha OCHOBE MH(OpMaIUK
U3 HECKOJBKHX HCTOUYHUKOB (PU3MUYECKOTO COAEPIKAHUS, MyOJINYHO MPEACTABIATH PE3yJIbTaThl
IPOEKTHONH WM MCCIIE0BATENbCKON JIE€ATEIbHOCTH, IPH 3TOM TI'PaMOTHO HCHOJIb30BaTh
U3y4EHHbII NOHATUIHBIN anmapar U3y4aeMmoro pasjena (pU3MKd U CONPOBOXKIATh BBICTYIUICHUE
Ipe3eHTaluen ¢ y4éToM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne  HaummeHoBaHme
(undposbie)
n/ | pa3jgesioB M TeM Bcer  KoHTpoJbH IIpakTnyeck
oOpa3oBaTe/ibHbIE
n NporpaMmel 0 ble padoThI ue padoThl
pecypcsbl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
DU3IKA - HAVKA O bubnunorexa LIOK
1.1 e 2 https://m.edsoo.ru/7f416
pupoje 194
DUBHICCKIE bubnunoreka LIOK
1.2 2 1 https://m.eds00.ru/7f416
BEJIMYUHBI
194
EctecTBeHHOHAYYH bubmmoreka [JOK
1.3 Bl METOJT 2 1 https://m.edsoo.ru/7f416
MO3HaHU 194
Htoro no paznemny 6

Pa3nean 2. [lepBonavanbH

bI€ CBCICHUSA 0 CTPOCHUU BeIECTBA

Crpoctiie bubmuoreka [{OK
2.1 P 1 https://m.edso0o.ru/7f416
BEII[ECTBA
194
JBi>xeHue u bubnnorexa [JOK
2.2 B3aMMO/ICHCTBHE 2 1 https://m.edso00.ru/7f416
YaCTHI] BEIIECTBA 194
ArperaTHble bubmuoteka [IOK
2.3 COCTOSIHHS 2 https://m.edsoo.ru/7f416
BEIlleCTBA 194
Hroro mo pazneny 5
Paznen 3. /IBu:xeHue U B3auUMo/ieilicTBHE TeJl
MexaHndeckoe bubmorexa HOK
3.1 3 https://m.edso00.ru/7f416
JIBIDKCHHE
194
MHeDLIS. Macca bubmuoreka [{OK
3.2 P, ’ 4 1 https://m.eds00.ru/7f416
IJIOTHOCTh
194
bubnunoreka LIOK
3.3 Cuna. Buasr cun 14 1 2 https://m.edso0o.ru/7f416
194
Wroro no pazmeny 21
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Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB

JlaBneHue.
Ilepenaua
ABJLCHIS bu6nmoreka [IOK
4.1 A . 3 https://m.edsoo.ru/7f416
TBCPAbIMU TCIIAMU, 194
JKUIKOCTSIMU U T
razamu
Jlapsenne bubnunorexa LIOK
4.2 5 https://m.edso0.ru/7f416
KUKOCTH 104
bubnuoreka [{OK
A
4.3 TMOChepHOe 6 https://m.edsoo.ru/7f416
JIaBJICHUC 104
JewcTBue
JKUJIKOCTH U Ta3a bubmorexa [IOK
4.4 . 7 1 3 https://m.edsoo.ru/7f416
Ha MOrpyXEHHOE B 104
HHUX TEJIO T
Hroro no pazgeny 21
Pa3pnen 5. PaGoTra u MOIHOCTB. JHeprus
bubmmoteka IIOK
Pa6
51 abotat 3 1 https://m.edsoo.ru/7f416
MOIIIHOCTb
194
MpocThic bubmmoteka IIOK
5.2 P 5 1 https://m.edsoo.ru/7f416
MEXaHU3MBI
194
MexaHuyeckas bubmotexa [JOK
5.3 4 1 1 https://m.edsoo.ru/7f416
SHEpPrus 194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBUIEE
KOJIMYECTBO YACOB 68 3 12
I1O TTPOI'PAMME
8 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne = HaumeHoBaHme
(uudgposrbie)
n/  pasgenoBuTeM  Beer  Kourpoabn IpakTHyeck
o0pa3oBaTte/ibHbIE
n nporpaMmMabl 0 ble padoThbI ue padoThbl
pecypchl

Pa3gen 1. TensioBbie IBJICHUSA
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Crpoenue u bubnuorexa [IOK
1.1 CBOMCTBa 7 https://m.edso0.ru/7f418
BEIlleCTBa lce
TeIUIOBbLe bubnunorexa LIOK
1.2 21 1 5 https://m.edsoo.ru/7f418
MIPOIIECCHI
1ce
Wroro no pazueny 28
Pa3nen 2. DiaekTpuyecKue H MATHUTHBIE SIBJICHUS
DJIeKTpUYECKue
3apsiibl. bubnnoreka [JOK
2.1 3apsKEeHHbIE 7 1 https://m.edsoo.ru/7f418
Tena U ux 1ce
B3aMMO/ICHCTBHUE
[TocTosHHBII bubnunoreka LIOK
2.2 ANEKTPUUCCKUI 20 1 7 https://m.edsoo.ru/7f418
TOK 1lce
MarHITHEL bubnuoreka [IOK
2.3 6 1 15 https://m.edsoo.ru/7f418
SIBJICHHS
1ce
DJIEKTPOMarHuTH bubmorexa HOK
2.4 P 4 https://m.edsoo.ru/7f418
ast MHTYKIIAS
1ce
Hroro mo pazueny 37
PeszepBHOe Bpems 3
OBIIEE
KOJIMYECTBO
14.
YACOBIIO 68 3 >
[TPOIT'PAMME
9 KJIACC
N HanmMenopamnme KosauyecTBo 4yacos JJIeKTPOHHbIE
(uu¢posbie)
n/  pasgeroBuTeM  Bcer Konrposbn =~ IIpakrnyeck
o0pa3oBaTe/ibHbIE
n NPOrpamMMel 0 bie padoThI ue padoThl
pecypchl
Paznen 1. Mexannueckue siBJIeHUs
Mexanundeckoe
bubmuorexa [JOK
JBIDKCHUE U
1.1 10 1 https://m.edsoo.ru/7f41a
CIOCOOBI €70
4a6
OTHCaHUSs
1.2 BsaumoneiictBue 20 1 3 bu6mmoreka [IOK
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Tell https://m.edsoo.ru/7f41a
4a6

3 bubmuoreka [JOK

aKOHBI
1.3 10 https://m.edsoo.ru/7f41a

COXpaHEHUs

436
Wroro no pazueny 40

Pa3zgen 2. MexaHnuuecKHne KOJe0aHUA U BOJHBI

MexaHu4eckue bubanoreka IIOK
2.1 7 https://m.edsoo.ru/7f41a
KOJIeOaHUs
4a6
MexaHnueckue bubanoreka IIOK
2.2 8 1 https://m.edsoo.ru/7f41a
BOJIHBI. 3BYK
4a6
Hroro no pazneny 15

Pa3nes 3. DiieKkTpoMarHuTHoeE 1oJie U 3JIeKTPOMATHUTHBIE BOJIHBI

DNeKTpOMaraHuTH
o€ 1oJje u bubnnoreka [JOK
31 6 https://m.edsoo.ru/7f41a
3JIEKTPOMATrHUTH
4a6
bI€ BOJIHBI
Hroro no paszneny 6

Pa3zgen 4. CBeToBbI€ IBJICHUSA

3aKOHEI

4.1 pacIpoCcTpaHEeHH
s CBeTa
JIuH3eI U

4.2 OIITHYECKHE
prOOpbI
Paznoxenue

4.3 0eJoro ceera B
CHEKTp

Uroro no pazgeny

15

Pa3gen 5. KBanToBbI€e AIBJICHUSA

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a
4a6

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a
4a6

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a
4a6

Hcnyckanue n

bubmuorexa [JOK

51 MOTJIOLIEHUE 4 https://m.edsoo.ru/7f41a
CBETa aTOMOM 4a6
Crpocrme bu6mmoreka [IOK
52 6 https://m.edsoo.ru/7f41a
aTOMHOTO sijipa
4a6
5.3 SAnepubie 7 1 bubnmoreka [JOK
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peakiuuu

https://m.edsoo.ru/7f41a
4a6

Uroro no pazgeny

Pa3nen 6. [loBTOopuTEIbHO-00001IAI0IIUIT MOAYJIb

17

6.1

IToBTOpenue u
00001meHune
coJiepKaHus
Kypca QpHU3MKH 3a
7-9 xnacc

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a
4a6

Hroro no pasaeiny

OBLLEE
KOJIMUECTBO
YACOB 10
[IPOTPAMME

102

27
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka (B 2 yactsx), 8 kmace/ I'enpenmreitn JI1.O., bynatosa A.A., Kopuunses U.H.,
Komxkuna A.B.; nox penaknueit Opnosa B.A., O0OuiecTBo ¢ OrpaHi4eHHON OTBETCTBEHHOCTHIO
«BMHOM. Jlabopartopusi 3HaHuii»; AkiioHepHoe o0miecTBo «M3marenbctBo «lIpocBemennes

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

. dusuka. 7 kaacc:

1. CoopHuK 3ama4 1Mo Gusuke i 7-9 KIaccoB 00Me00pa30BaTEIbHBIX YIPEKICHUM / B.
W. Jlykamuk, E. B. VIBaHoBa. - 25-¢ u3n.- M.: [Ipocsemienue, 2011.

2. YHUBEpcaabHbIC TOYPOYHbIE pa3padoTku 1o ¢usuke 7 kiacc./ E. M. I'ytauk, E. B.
Pri6akoBa. -2-¢ uzn., nepepad. u non. - M,: BAKO, 2013.

3. ®usuka. 7 k1. Meronnueckoe nocooue / H. B. dunonosuy. — 2-€ usm.,

4. ®uzuka: 7 Kjacc: KOHTpOJIbHbIe u3Meputensubie MaTepuansl/ C.b. bobomuna. - M.:
HznarenscrBo "Ok3amen", 2014.

5. Tectol mo pusuke 7 kiacc. /YeborapeBa A.B. U3nanue: 8-¢ usm., mepepad. u jor. -
M.:Dk3amen, 2014.

6. DIEKTPOHHOE MPHIIOKEHUE K YUSOHHKY.

YMK «®u3uka. 8 kiiace»

1.. CoopHuuk 3amau no pusuke 1y 7-9 kiaccoB 0011e00pa30BaTEIbHBIX YUPEIKICHUN / B.
W. Jlykamuk, E. B. VIBaHoBa. - 25-¢ u3n.- M.: [Ipocsemienne, 2011.

2. ®usuka. 8 k1. Meroamueckoe mocodue / E. M. I'ytauk, E. B. Pribakona, E. B. [llaponuna.
— M. : lpoda, 2015.

3. ®usuka: § Kiacc: KOHTPOJIbHBIE n3MepuTenbHbie Matepuaisl/ C.b. bobommuna. - M.:

Mz narensctBo "Ok3amen", 2014.

4. DNeKTPOHHOE NMPUIIOKEHHE K YUEOHUKY.

YMK «®u3uka. 9 kiiace»

1. Coopuuk 3amay o pusuke s 7-9 kiraccoB 001me00pa3oBaTEIbHBIX YUPEKICHUM / B.
N. Jlykamuk, E. B. BanoBa. - 25-e uzn.- M.: [Ipocsemenue, 2011.

2. ®usuka. 9 k1. Temarndeckoe ianupoBanwue. / E. M. I'ytauk. — M. : Jlpoda, 2015.

3. ®usuka: 9 kjacc: KOHTPOJIbHBIE U3MepuTenbHbie MaTepuanbl/ C.b. bobomuHa. - M.:
HN3narennscTBO "DK3amen", 2014.

4. DNeKTPOHHOE MPUIIOKEHHIE K YICOHUKY.

MU ®POBBIE OBPA3SOBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
bub6muoreka IIOK https://m.edsoo.ru/7f41a4a6
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