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HHOACHUTEJIBHAA 3AIIMCKA

[IporpamMa 1o (u3KMKe Ha YpOBHE OCHOBHOIO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI M TpeboBaHUN K pe3ylbTaTaM OCBOCHMsSI Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBarenbHOW Tporpammbl, mpeactaBieHHbx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOil paboueld mporpamMmbl BocnuTaHus W KoHIENmu mpenojaBaHus y4eOHOTO
npeaMera «PusukKay.

Copepxanue  mporpaMMmbl 1o (u3MKe ~ HampaBieHO  Ha  (OpPMHUPOBAHHE
€CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH OOYYAIOIIMXCS W OpraHu3aluio u3ydeHus (U3MKH Ha
JESITEIIBHOCTHOW OCHOBE. B mporpamMme mo (U3MKE YYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanmuzauuu TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMETHbIM  pe3yibTaraM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHMs.

[IporpammMa 1o ¢u3MKE YCTaHABIMBAET pacHpeAeiieHre y4eOHOro MaTepuaia 1o rojam
o0ydeHust (1Mo Kjiaccam), TNpenjgaraeT MPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKaHUS U Y4ETe BO3PACTHBIX
0COOCHHOCTEH 00yYaroINXCs.

[Tporpamma no ¢usuke pazpaboTaHa ¢ HETbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEIO
B CO3/IaHUU paboyell MPOrpaMMbl 10 y4eOHOMY MPEIMETY.

Ou3MKa SIBIAETCS CUCTEMOOOPA3YIOLIUM /JIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJNIBKY (pU3MYECKHe 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB U SBICHUH, N3Y4aeMbIX XHUMHEH,
Ouonoruelt, actpoHoMueil M (GU3NIECKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHUpa, TPENOCTaBIseT HamOoliee sSCHBIE OO0pa3Ibl MPUMEHEHHS HAy4YHOTO METOJa
MO3HAHMS, TO €CTh CIIOCO0a MOIY4YeHUs JOCTOBEPHBIX 3HAHUN O MHpE.

Opna W3 rIaBHBIX 3a7a4 (pU3NYECKOro 00pa3oBaHUsl B CTPYKType oOIIero odpazoBaHUs
cocToUT B (OPMHUPOBAHUM ECTECTBEHHO-HAYYHON TpaMOTHOCTH M HHTEpeca K HayKe Yy
oOydJaronuxcs.

W3ydyenne ¢us3nku Ha 0a30BOM YpOBHE TMPENIoyiaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSAMH, XapaKTEPU3YIOLIMMHU €CTECTBEHHO-HAYYHYIO0 TPaMOTHOCTb:

L4 HAy4YHO 00BACHATH SIBJICHHUA,
L4 OLICHUBATh U IOHUMATh 0COOCHHOCTH HAaY4YHOI'O UCCJICAOBAHUAA,
° HHTCPHNPECTUPOBATE AJAHHBIC W HCIOJB30BATh HAYYHBIC J0Ka3aTCJIbCTBA IJIid

MIOJIyY€HUS BBIBOJIOB.
[lenu wm3yuyeHust QU3MKM HA YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs OMNpEAETCHbI B
Konuenmnuu npenonasanus ydeOHoro npenMera «®@usnka» B 00pa30oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepanuu, peaau3yrolIUX OCHOBHBIE 00111€00pa30BaTENbHBIE POrPaMMBL,
yrBepxkaA€HHON pemenneM Komnernn MunucrepctBa npocsemenust Poccuiickonn ®denepannu
(mpotoko ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henu n3yyenus Gpuanku:
o npuoOpeTeHne MHTepeca M CTPeMJICHHs OOy4aroIMXCsl K HAyYHOMY H3yUYCHHIO
MPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEHH;
. pa3sBUTHE IMPEJCTABICHUA O HAyYHOM METOJEe IO3HaHUS U (OPMHpPOBaAHUE
MCCJIEI0BATENBCKOTO OTHOIIEHUS K OKPY/KAIOIIMM SIBJICHUSIM;
. (dopMHpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa M3y4YEHHsS OCHOB
CTPOEHHS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (PM3UKH;



J dopMHupoBaHUE TPENCTABICHUA O poiau (U3MKKA JUISL Pa3BUTUS  JPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

o pa3BUTHE MpPEACTaBICHUM O BO3MOXHBIX cdepax Oymymied mpodeccnoHalIbHOM
NESTEIbHOCTH, CBSI3aHHOM C (U3MKOW, MOJIrOTOBKAa K JAajbHEilieMy OOyYeHHI0O B 3TOM
HalpaBJICHUH.

JocTikenne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a1a4:

o npuoOpeTeHne 3HaHUKH O JHCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHUYECKHX,
TEIUIOBBIX, AJIEKTPUUYECKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

o npuoOpeTeHne YMEHHMH ONHCHIBATb U OOBSACHATH (PU3MUYECKHE SIBICHHUS C
MCIOJIb30BaHUEM MOJTYyYEHHBIX 3HAHUM;

o OCBOEHHE METOJIOB PEIICHUS MPOCTEUIINX PAaCUYETHBIX 337a4 C HCIOJIb30BAHUEM
buznyecKkux Mojenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

. pa3BUTHE YMEHHI HaAOMIOJaTh MPHUPOJHBIC SBICHHUS W BBINOJIHATH OIBITHI,
nabopartopHble  pabOThl U OKCIEPUMEHTAIbHBIE  HWCCIENOBAaHHS C  HCIIOJIb30BaHHUEM
U3MEPUTEIBHBIX PHOOPOB;

o ocBoeHUE PUEMOB paboThI ¢ HH(popMaLKen HU3MUECKOro COIepKaHus, BKIIIOYast
UHPOPMALIMIO O COBPEMEHHBIX IOCTIDKEHUSX (DM3MKH, aHAIM3 M KPUTHYECKOE OICHMBAHWE
nHpopmanuu;

o 3HAKOMCTBO €O cdepaMu TPodeCCHOHATBHONW JEATeIbHOCTH, CBSI3aHHBIMH C
¢bu3UKON, W COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha JOCTIKEHUSX (UINUYECKOU
HAYKH.

Ha u3yuyenne ¢usuku (0a30BbIii ypOBEHB) Ha YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHUA
oTBOoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJICIIO), B 9 KJ1acce — 102 yaca 3 Jaca B HEJIENIO).

[Ipennaraemelii B mporpamMMe no (u3uKe NepeyeHb JIabopaTOPHBIX padOT U OIBITOB
HOCHUT pEKOMEHATEIbHBIN XapaKTep, yUUTEIb JIeNaeT BIOOP MpOBeAeHHS 1a00paTOpHBIX padboT
U ONBITOB ¢ yuéTOM  HHAMBHUAYaJbHBIX  OCOOCHHOCTEH  OOydaromMXCsi,  CIHCKa
DKCIEPUMEHTAIbHBIX 3aJaHUH, NPEUIaraéMblX B paMKaX OCHOBHOIO TI'OCYJapCTBEHHOTO
HK3aMeHa Mo (PU3HUKE.



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOLIEr0 MUPA.

®usuka — Hayka o npupoje. SBnenus npupoasl. GuUsndyeckue SABICHUSA: MEXAHUYECKUE,
TEILJIOBBIE, YIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Odusnueckue BenuuMHbL. M3Mepenue Qusnueckux BenuuuH. Pusnmyeckue HPUOOPBHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢u3uka u npyrue ecTeCTBEeHHbIE HAyKH M3Y4YalOT NMpHponay. EcTecTBeHHO-HAay4YHBIN
METOJl TO3HaHWs: HaOJIIOJEHHE, ITOCTAHOBKA HAy4YyHOIO BOIIPOCA, BBIIBWKEHUE THUIIOTES,
SKCHEpPUMEHT IO IPOBEpKE TuUIoTe3, OO0bsACHeHHe HalOmromaemMoro spieHus. OmnucaHue
(bU3NYECKUX SIBJICHUN C IOMOLIbIO MOJEIEH.

Hemoncmpayuu.
1. MexaHnuueckue, TEII0OBbIe, EKTPUIECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.
2. Ouznyeckue NpUOOpPHl M MpoIeaypa MPsIMBIX H3MEPEHH aHaJoroBbIM U

i (ppoBBIM TPHOOPOM.
Jlabopamopnuvie padbomot u onvimol.
1. OmnpeneneHne eHbl JeICHUS U3MEPUTEIILHOTO MPUOopa.
2. N3mepenne paccTosiHUM.

Pa3nes 2. [leppoHavyaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CtpoeHue BemiecTBa: aTOMbl W MOJEKYJIbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxenue yactui BemiecTBa. CBSI3b CKOPOCTH JBWKEHHUS YacTHL[ C TEMIIEpaTypoHu.
BbpoyHnoBckoe nBmwkenue, nuddysus. BzaumopeicTBHe dYacTHI] BEIIECTBA: MPUTSKEHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEH U TBEPIBIX
(kpucTaIIuyecKkux) Ted. B3auMocCBs3b MEXIy CBOMCTBaAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJSIpHBIM CTpoeHHeM. OCOOCHHOCTH arperaTHbIX COCTOSHUUN
BO/IbI.

Hemoncmpayuu.
1. HaGnronenue GpoyHOBCKOTO ABHKEHHMSL.
2. Hab6monenue nuddysum.
3. HabGmronenne sBneHuidd, OOBSACHAIOMIMXCS MPUTSDKEHUEM WM OTTaJIKMBaHHEM

YacTHI] BEUIECTBA.
Jlabopamopuvie padomol u onvimel.
1. OrneHka IraMeTpa aToMa METOJIOM PSAOB (C UCIIOIb30BaHUEM (GoTorpaduii).

Pasznen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

Mexannueckoe ABWkeHUE. PaBHOMepHOe M HepaBHOMEpHOE JBUKEeHHE. CKOpPOCTH.
CpenHsisi CKOpOCTh IPH HEPABHOMEPHOM JIBMKEHUH. Pacy€T myTH U BpeMEHU ABUKECHMUS.

SlBnenne wHepuMH. 3aKOH WHEpUMU. B3zaummopencTBHE Tel Kak NPUYMHA W3MEHEHUS
CKOpPOCTH JIBMKEHMsI Tell. Macca kak Mepa uHepTHocTH Tena. I[lnotHocts BemiectBa. CBs3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJ B €UHUIIE 00bEMa BEIIeCTBA.



Cuna kak XxapakTepucThka B3ammozeicTBus Ten. Cuia ympyrocth W 3akoH ['yka.
W3mepenne cuibl ¢ MOMOILIBIO JUHAMoOMeTpa. fIBieHHe TAroTeHHs W cuiia Tsokectu. Cuna
TSOKECTH Ha Jpyrux IuiaHetax. Bec rtema. HeBecomocTs. CiojkeHue cuil, HallpaBJIEHHBIX IO
oaHoil mpsiMoi. PaBHozeiicTByromas cuil. Cuna TpeHusi. TpeHue CKOJIbXKEHUS U TPEHUE MOKOSI.
TpeHue B mpupoie U TEXHUKE.

Hemoncmpayuu.
1. Habnronenrne MexaHU4ecKoro JBUKEHHUS Tea.
2. N3Mmepenne cKopoCcTH MPSAMOIMHEUHOTO ABUKECHHUS.
3. Habnronenue siBeHUs HHEPITUU.
4. Habumronenne n3MeHeHus: CKOpOCTH IPU B3aUMOJIEHCTBUU TEIL.
5. CpaBHeHHE MacC MO B3aUMOJICHCTBHUIO TEJl.

6. Ciio’)keHue CuJjl, HallpaBJICHHBIX 1O OJHOU MPSIMOIA.
Jlabopamopuwvie pabomot u onvimeol.
1. OrnpezenieHne CKOPOCTH PaBHOMEPHOTO JBMIKEHUS (IIapUKa B KUIAKOCTH, MOJIEIN
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).
2. Ornpezenenne MmI0THOCTA TBEPAOTO TENA.
3. OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI TPEHHSI CKOJIBKEHHSI OT Beca
TeNa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3os.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTMYEHHUS JaBieHus. Jlapienue ra3a. 3aBUCUMOCTh
JaBlieHUs Ta3a oT o0bEMa, Temrneparypsl. [lepenaya naBineHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH [lackans. [THeBMaTWuecKkne MalIMHBI. 3aBUCUMOCTH JABJICHUS KHUIKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmaromuecs cocyabl.  ['mapaBianueckue
MEXaHHU3MBI.

AtMocdepa 3emsnn u atmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3IYLIHOU
o6omoukn 3emnu. Onbir Toppuyennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro JaBieHHUS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl s u3MepeHus
aTMoc(epHOTro JaBICHHUS.

JelicTBHE )KUJIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Teo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxornaBanue.

Hemoncmpavyuu.

1. 3aBUCUMOCTBD JaBJIEHUS Ta3a OT TEMIIEPaTypBhl.

2. Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

3. CooOuiaromuecs cocyapl.

4. I'mapaBnuyeckuit mpecc.

5. [TposiBnenue neicTBust aTMOCHEpPHOTO JaBICHHUS.

6. 3aBUCHMOCTh BBITQJIKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTU Tena U
IUIOTHOCTH KHIKOCTH.

7. PaBeHCTBO BBITAIKMBAIOUIEN CUJIBI BECY BBITCCHEHHOM KUJIKOCTH.

8. VYcnoBue IUiaBaHus TeEJ: IUJIABAHUE WM IOTPYKEHHE TEJl B 3aBUCHUMOCTH OT

COOTHOIIICHHUS TNIOTHOCTEH TeIa U )KUTKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJAE OT 00bEMa MOTPYXKEHHOU B
JKUJKOCTh YacTHU TeJja.



Pa3zgea S. Pabora u MOIIHOCTH. JHEPrus.

Mexanuueckast pabota. MOIIHOCTb.

ITpocTpie MeXaHU3MBL: pblyar, OJIOK, HaKJIOHHass IUIOCKOCThb. lIpaBuio paBHOBecus
ppiuara. [IpuMenenue mnpaBuia paBHOBECHs pblyara K OJIOKY. «30JI0TOE€ MPABUJIO» MEXAHUKU.
KIIJI mpocThix MexaHu3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanunyeckas sHeprus. KuHetmueckas W noTeHUHalIbHas »Heprus. lIpeBpainenue
OJIHOTO BUJ1a MEXaHUUECKON 3HEPTUU B JPYTroil. 3aKOH COXPAaHEHUs PHEPIUH B MEXAHUKE.

Hemoncmpayuu.

1. [IpumMepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Onpenenenne pabOThl CHIIBI TPEHUS TPU PABHOMEPHOM [BMIKCHUHU Teja IO
TOPU30HTAIILHON TOBEPXHOCTH.

2. Uccnenoanue ycioBuil paBHOBECHUS pblyara.

3. N3mepenne KIIJ] HaKITOHHON TIIIOCKOCTH.



8 KUIACC

Pa3nen 6. TenyioBble IBJICHHU.

OCHOBHBIE TTOJI0KEHUS MOJICKYJISIPHO--KHHETUYECKOW TEOPUM CTPOEHUS BelecTBa. Macca
W pa3Mepbl aToMOB H MoOJieKyd. OIMbIThl, MNOATBEPKAAIONMIAE OCHOBHBIE IOJIOXKEHUS
MOJIEKYJIIPHO-KMHETUYECKON TEOPUHU.

Mogenu TBEPAOIO, JKUJIKOTO U ra3000pa3HOro COCTOSIHUM BellecTBa. Kpucramwinueckue u
amopdusie Tena. OObsICHEHWE CBOWCTB Ta30B, )KUIKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKEHUN
MOJIEKYJISIPHO--KMHETHYECKOW Teopur. CMauMBaHUE M KaNWUIApHbIC SABJICHUA. TemioBoe
pacCIIMpPEHHE U CHKATHUE.

Temmneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTHIO TEIUIOBOTO JABMXKCHHUS YacTHIIL.
Buytpennsis  sHeprus. CrnocoObl HW3MEHEHHs BHYTPEHHEH DJHEpPruu: TeIuionepeaadya u
COBEpIIIeHHE padoThl. BUIbI TeIIONEpe1aun: TeIJIONMPOBOAHOCTh, KOHBEKIINSI, U3TYUCHHE.

KonnyecTBo TeIIOTHEL. YIelbHAas TEIIOEMKOCTh BellecTBa. TeIIOOOMEH H TEINIOBOC
paBHOBecHe. YpaBHEHUE TEIUIOBOTO OanaHca. [lnaBieHue W OTBEpJEeBaHHE KPUCTATUTMYECKUX
BEIIIECTB. YAeNbHAs TeIuioTa IuiaBileHus. IlapooOpa3oBanue u KoHjeHcanwus. Mcmapenue.
Kunenue. YnaenbHas temnota mnapooOpa3oBaHHUs. 3aBUCUMOCTh TeMIIEpaTypbl KHUIIEHUS OT
aTMoc(hepHOro JaBICHMS.

BnaxnocTs Bo3ayxa.

OHeprus TomIuBa. Y ieJbHas TEIa0Ta CroOpaHusl.

[Tpunnuner pabotel TeruoBbix aBuratenei KIIJ[ TemmoBoro asuratens. TemioBbie
JIBUTATENIH U 3aIIATA OKPYKAIOMIEH CPEBI.

3aK0oH COXpaHEHUs U IIPEBPAILICHUS SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

1. Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

2. Hab6monenue nuddysum.

3. Habmonenune siBneHuit cMauMBaHus U KalWUISIPHBIX SIBJICHUM.

4. HaGnroeHue TernoBoro pacuMpeHus Tell.

5. M3MeHeHHne JaBlieHMs Tra3a MNOpU M3MEHEHHMM o00bEéMa M HarpeBaHUM WM
OXJIKICHUH.

6. [TpaBuiia u3MepeHus TeMIepaTypsbl.

7. Buzel reruionepenayn.

8. OxJnaxJieHue Ipu COBEPLIEHUN PabOTHI.

0. Harpesanue npu coBepiiieHUN padOThl BHEIIHUMU CUJIaMHU.

10.  CpaBHeHHE TEMIOEMKOCTEN pa3INYHbIX BEIIECTB.

11. Habmtoenue xuneHus.

12.  HaGmtoneHue MOCTOSHCTBA TeMIIEpaTyphl PH MIABJICHUH.

13. Moaenu TeIIOBLIX NBUTaTeIEH.

Jlabopamopuvie pabomol u onvimol.

1. HccnenoBanue sBieHHs TEII000OMEHa MPU CMEIIMBAHUM XOJOTHOW U Topsyei
BOJIBI.

2. Ornpenenenne yAaelnbHON TEIMIIOEMKOCTH BELIECTBA.

Pa3nes 7. DinekTpuyeckue H MATHUTHBIE SIBJICHHUS.



OnekTpusanusa Tel. J[Ba poja 3JIEKTpUYECKUX 3apsaoB. B3auMoaencTBUEe 3apsKEHHBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJEHCTBUS 3apSOKEHHBIX T€1 OT BEJIMYUHBI
3apsiIOB U PACCTOSIHUS MEXKTY TEJIAMM).

Onektpuueckoe nosie. Hanpspk€HHOCTh anekTpuueckoro nois. [IpuHuun cynepno3uuuu
ANEKTPUUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CtpoeHue
aTtoMa. IIpoBOIHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTr0 3aps/a.

OJIEKTPUYECKUIT TOK. YCIOBHUS CYHIECTBOBAHMS JJIEKTPUUECKOro TOKa. McTOYHMKHM
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOe, MarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSX U ra3ax.

Onexktpuueckasd uenb. Cuna Toka. OJnekTpuyeckoe HampspbkeHue. ComnpoTHBIIEHHE
MIPOBOJIHUKA. YJIEIbHOE CONpPOTUBIEHUE BemlecTBa. 3akoH Owma I ydacTKa LEMH.
[TocnenoBarenpHOE U MapaieIbHOE COETMHEHUE IPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3/IEKTPUUECKOrO TOKA. 3akoH Jlxoyns—JleHna. DnekTpuueckue 1enu
U TIOTPEOUTENHN AIIEKTPUIECKOM 3HEpruM B ObITy. KOpoTKOE 3aMbIKaHue.

[locTostHHble MarHuThl. B3amMopaeilcTBUE NOCTOSHHBIX MAarHUTOB. MarHutHoe moJe.
MarnuTtHoe noje 3eMJId U ero 3HaueHue JUIs )ku3HU Ha 3emuie. OnbIT Dpcreaa. MaruutHoe noiie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eiCTBME MAarHUTHOTO MOJIA
Ha TIPOBOJHUK C TOKOM. OJEKTPOJABHUraTeslb IOCTOSHHOrO Toka. Mcnonp3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel  @apanesa. SBieHue 3neKTpoMarHuTHOM  uHAyKuMH. IlpaBuno  Jlenna.
OnextporeHeparop. CrocoObl MONyYEHHs] ANEKTPUUECKOM HHEPTUU. ODIEKTPOCTAHLIUU Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH.

Hemoncmpayuu.
1. DJIeKTpHU3aIus Tell.
2. JIBa poJia SIEKTPUYECKUX 3aps0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEJl.
3. YCTpoUCTBO U IEHCTBHE IIEKTPOCKOIIA.
4. DNeKTpOoCTaTUYECKast UHTYKLIUS.
5. 3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsi/IOB.
6. [IpoBOTHUKY U AUDIIEKTPUKH.
7. MopenupoBaHu€e CUIIOBBIX JIMHUHI JJIEKTPHUYECKOTO MOJIS.
8. W cToOYHMKY TOCTOSITHHOTO TOKA.
9. JleficTBHS DIIEKTPUYECKOTO TOKA.
10.  DraexTpuyecKuil TOK B )KUIKOCTH.
1. I"a30BbIii pazps.
12.  H3MepeHue CUiibl TOKa aMIIEPMETPOM.
13.  M3MepeHue 3JIeKTPUUECKOro HAIPsHKEHUS! BOJIBTMETPOM.
14. PeocraT u MarasuH cCOnpOTUBIICHUM.
15. B3anmoneiicTBrEe MOCTOSIHHBIX MarHUTOB.
16.  MonaenupoBaHue HEBO3MOKHOCTHU pa3eieHUs OJI0COB MATHUTA.
17.  MonenupoBaHre MAarHUTHBIX MOJEH MOCTOSHHBIX MATHUTOB.
18. OmnbIT DpcTena.
19.  MarnuTtHOE noJyie ToKa. DJIEKTPOMarHmr.
20.  /[elicTBME MarHUTHOIO MOJISI HA MPOBOAHUK C TOKOM.
21. DNEKTPOABUTATENb IOCTOSTHHOTO TOKA.

22. Uccnenoanue sBIEHUS 3JIEKTPOMATHUTHON UHIYKIIVH.



23. OmnbiTel Dapajes.

24.  3aBUCHMOCTb  HANpaBICHHUsS HMHAYKIMOHHOTO TOKAa OT  YCIOBUH  €ro
BO3HHUKHOBEHUS.

25.  DnexTporeHepaTop MOCTOSIHHOT'O TOKA.

Jlabopamopuusie pabomot u onvimel.

1. W3mepeHue U peryJinpoBaHue CUJIbl TOKA.

2. W3mepeHue u peryJinpoBaHue HapsHKEHNUS.

3. OmnpezneneHue CONPOTUBIEHUS TMPOBOJHMKA IIPU IIOMOIIM aMmIepMmerpa H
BOJITMETpA.

4. Onpenenenne pabOTBl W MOITHOCTH JJIEKTPUYECKOTO TOKA, BBIAEISEMOM Ha
pe3ucTope.

5. COopka 31eKTpOMarH1Ta U UCIbITAaHUE €ro IeHCTBUS.

6. N3mepenne KIIJ[ anekTpoaBuraTeibHON YCTaHOBKH.



9 KJIACC

Pa3nen 8. Mexanu4veckue siBJIeHUsI.

Mexanuyeckoe aBukeHue. MarepuanbHas Touka. Cucrema orcué€ra. OTHOCHUTEIBHOCTh
MEXaHUYECKOro JBWKEHHUs. PaBHOMepHOe mpsMoiMHENHOe aBMkeHue. HepaBHoMmepHoe
npsiMOJIMHEHOe JiBHkeHHe. CpelHsisi U MrHOBEHHAas CKOpPOCTh Tejla HpH HEPaBHOMEPHOM
JBU>KEHUU.

Yckopenue. PaBHoyckopeHHOE npsMosuHeliHoe nBkenne. CBoboHoe majgenue. OnbITh
[Nanunes.

PaBHOoMepHOE ABMXkeHUE MO OKpYKHOCTH. [lepuon u yactora oOpaimenus. Jluneitnas u
yriaoBasi ckopocTu. LleHTpocTpeMUTeNIbHOE YCKOPEHHUE.

ITepssiii 3akon Herotona. Bropoii 3akon Hptorona. Tpetuit 3akon Hetorona. [Ipuniun
CYNEPIIO3UIUHU CHIL.

Cuia ympyroctu. 3akoH ['yka. Cwiia TpeHMs: cujia TPEHUS CKOJIBKEHMSI, CHJIa TPEHHS
MOKOS1, APYTUE BUIBI TPCHUSI.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOPEHHE CBOOOIHOrO TaJeHUS.
JBuwxenue mnnaHer Bokpyr Connua. IlepBas kocmuueckass ckopoctb. HeecomocTs u
neperpy3KH.

PaBHOBecue MarepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpeIIEHHON OChIO BpauieHuss. MomeHT cuiibl. LleHTp TsbkecTu.

Nmnynsc Tena. M3meHenue umnynbca. MMnynbe cuiibl. 3aKOH COXPAHEHHS! HWMITYJbCA.
PeaktuBHOE NBHXKEHUE.

Mexannueckass pabota U MOIIHOCTh. PaboTa cui TshkecTH, ynmpyroctH, TpeHus. Cs3b
sHepruu U paboTel. [loTeHIManbHas SHepPrus Teja, MOJHSATOTO HaJ TOBEPXHOCTBHIO 3EMIIU.
[ToTeHumanbHas 3Heprus cxxaroil npyxxunbl. Kunertnueckas sueprusi. Teopema 0 KHHETUYECKOM
SHEPruu. 3aKOH COXpPaHEHUSI MEXaHUYECKON IHEPTUH.

Hemoncmpayuu.

1. HaOnronenne MeXaHMYECKOro JIBHXKEHMS Tela OTHOCUTEIbHO pa3HbIX Tel
OTCU€Ta.

2. CpaBHeHue mnyrel U TpaeKTOpUH JBMKEHHS OJHOTO M TOrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

3. M3MepeHne cKOpoCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHHUS.

4. HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO JBUKEHHUS.

5. Habmonenne ABM>XeHUS Tesla MO0 OKPYKHOCTH.

6. 3aBUCHMOCTh YCKOPEHHMSI TeJla OT MaccChl TeJla U IeHCTBYIOIIEH Ha HETO CHUJIBL.

7. M3MeHeHne Beca Tela pU yCKOPEHHOM JBUKEHHH.

8. [Tepenavya nMIysibca Ipyu B3aUMOJEHCTBUH TEIL.

9. [TpeoOpa3zoBaHus SHEPTUH NPU B3aUMOIEHCTBUHU Tell.

10.  CoxpaHeHune nMITyJbCca IPU HEYIPYTrOM B3aHUMOJICHCTBHH.

11.  CoxpaHeHue UMITyJbCa IPH a0COIIOTHO YIIPYTOM B3aUMOJICHCTBHH.

12.  HaGmioneHue peakTUBHOIO IBUKEHHUS.

13.  CoxpaHeHHE MEXaHMYECKON YHEPIUU MPU CBOOOTHOM MaZCHHUH.

14. CoxpaHeHME MEXAaHUYECKOW DSHEPruM NpH JBWKEHUU Tella TMOJ JEeWCTBUEM
IPYKHUHBI.

Jlabopamopuvie padbomol u onvimol.
1. Omnpenenenue cpeiHel CKOPOCTH IBUKEHHS IIapHKa M0 HAKJIOHHOM MIIOCKOCTH.



2. OnpeneneHre YCKOpEHUs Tejla IPYU PaBHOYCKOPEHHOM JIBMYKEHHUH MO HAKIOHHOMN
MJIOCKOCTH.

3. Onpenenenne kKodhUIIMEHTA TPEHUS CKOJBKCHHSL.
4. OnpeneneHue KECTKOCTU MPYKUHBI.
5. Omnpenenenne pabOThl CUIIBI TPEHHUS MpPU PABHOMEPHOM [IBWXKEHUHM Teja IO

I‘OpI/I3OHTaJ'IBHOﬁ TTOBCPXHOCTH.
6. N3ydeHne 3aKOHa COXPAHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue KoJ1e0aHus U BOJHEIL.

Konebarenbnoe nsmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEPHOA, 4acToTa,
aMmImTyna. MareMaTud4ecKuil M NpPYKUHHBIA MasTHUKMU. lIpeBpamieHue sHepruu Ipu
K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxaromue konebanus. Beinyxnennbsle koneOanus. Pesonanc. MexaHuueckue BOJHBI.
CaolicTBa MexaHndeckux BoJiH. [IposiosibHbIE U MonepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacripocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['poMKOCTb 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.
1. Habmonenune xonebanuil Ten noj 1eHCTBUEM CHIIbI TSDKECTH M CUJIbI YIIPYTOCTH.
2. Habmonenune xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.
3. HaOnroneHnue BbIHYX/I€HHBIX KoJeOaHHi U pe30HaHca.
4. PacnpocTpanenue nmpoAoibHbIX U ONEPEYHbIX BOJIH (Ha MOJEIN).
5. Habumronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKYCTHUYECKHI pe30HaHC.

Jlabopamopuuvie pabomot u onvimel.

1. HccnenoBanue 3aBUCUMOCTH TIepUoAa KoJIeOaHU MaTeMaTHUYeCKOro MasiTHUKA OT
JUIMHBI HUTH.

2. HccnenoBanue 3aBUCUMOCTH Tepuoja KoyeOaHU MPYKUHHOTO MAasTHUKA OT
Macchl Ipy3a.

Pa3nen 10. DiiekTpoMarHuTHOE 1MoJIe ¥ 3JIEKTPOMATHUTHbIE BOJIHbI.

DNEKTPOMarHuTHOE TIoJie. DJIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JEKTPOMArHUTHBIX
BOJH. [lIkasa 3neKTpoMarHuTHBIX BOJIH. Mcronb30BaHuE 3JEKTPOMAarHUTHBIX BOJIH ISl COTOBOM
CBSI3U.

DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.
1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BosHoBBIE cBOMCTBA CBETA.

Jlabopamopnwvie padbomot u onvimul.
1. M3yudeHue CBOMCTB JIEKTPOMArHUTHBIX BOJIH C IOMOIIIbIO MOOMIJIBHOTO TenedoHa.

Pa3znea 11. CBeToBLI€e IBJICHHUS.

JlyueBasg monenb cBera. Mcrounuku cBeta. IIpsMonuHEtHOE pacnpoOCTpaHEHUE CBETA.
3armenust Connua u JIynel. Otpaxenue ceera. [1nockoe 3epkano. 3aKkOH OTpaKE€HUs CBETA.

ITpenominienue cBera. 3aKoH IpeaoMiieHUs cBeTa. [olHOe BHYTpEHHEE OTpaKEHUE CBETA.
Hcnonp30BaHNE IOJTHOTO BHYTPEHHETO OTPAKEHUS B ONITHYECKUX CBETOBOAAX.



Jlunza. Xox nydeir B numH3e. OmnTmueckas cuctema ¢oToamnmapara, MUKPOCKONa M
Teneckona. I'na3 kak ontudeckas cucrema. bim3opykocTs U 1adbHO30pPKOCTb.

Paznoxenue 6enoro csera B criektp. OnbiTel HptoToHa. Cll0)keHHE CLIEKTPAJIbHBIX 1[BETOB.
Hucnepcus ceera.

Hemoncmpayuu.
1. [IpamonMHENHOE PaCIPOCTPAHEHHE CBETA.
2. OtpaxkeHue cBera.
3. [Toryuenue n300pakeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
4. [Ipenominenue cBera.
5. Onrtuyeckuii CBETOBO/I.
6. Xon tyueit B coOMparomei Junse.
7. XoJ1 1y4deil B pacCcerBaroIe JIMH3E.
8. [Tomydyenue n300paskeHHIA ¢ TOMOIIIBIO JIMH3.
0. [Mpunun aeiictBus doroamnmapara, MUKPOCKOTA U TEIECKOIIA.
10.  Mogens rnasa.
11. Paznoxenue 6eoro cBera B CIIEKTP.
12.  Tlomyuenue Oenoro cBeTa Mpu CIOKEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopuvie pabomsl u onsimol.
1. N3ydeHne xapakTepuCTUK U300pakeHUs IpeIMeTa B INIOCKOM 3epKalle.
2. Omnpenenenne HOKYCHOTO PacCCTOSTHUS M ONITHYECKON CHIIBI COOMPAIOIIEH INH3HI.

Pa3nen 12. KBaHTOBBIE SIBJICHUS.

OmnsiTel Pesepdopna n mnanerapHas mogens aroma. Monens atoma bopa. HMcmyckanue u
norsiouieHue ceera atoMoM. KBanTsl. JInHeHyaTbie CIIEKTPHI.

PagunoaktuBHOCTh. Anbda-, Oera- M ramma-usnaydeHus. CTpoeHHE aTOMHOIO sJIpa.
Hyknonnas momens aromHoro sigpa. M3otomsl. PaanoaktuBHbIE TmpeBpainenus. Ilepuop
IoJIypacnaaa aTOMHBIX sJIEp.

SnepHble peakuyy. 3aKOHbI COXPAaHEHMs 3aps0BOIO U MAacCOBOI'O YHUCE. DHEPIHUs CBA3H
aToMHBIX saep. CBsa3p Macchl M dHepruu. Peakumm cuHTe3a W geneHus suep. Mcrounuku
sHeprun CosHIA U 3BE3 .

Snepnas sHepreTuka. JIeMCTBUSA paAMOAKTUBHBIX U3IyYEeHUHN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.
1. CrHeKTpbl U3JIy4€HHUs U TIOTJIOIIECHHUS.
2. CrnexTphl pa3IMyHbIX T'a30B.
3. CrnexTp BoaoOpo/Ia.
4. HaGnronenue TpexoB B kamepe Buibcona.
5. PaboTa cuéTunka HOHU3UPYIOUINX U3ITy4EHU.
6. Perucrpanus u3inydeHus NpupoOIHbIX MUHEPAJIOB U MPOJYKTOB.

Jlabopamopuvie pabomsl u onvimol.
1. W3mepenne paarnoakTUBHOTO GOHA.

IHoBTOpPUTEIBbHO-000011Ia10 LM MOYJIb.

[ToBTOpHUTENBEHO--0000IIAIONIMIT  MOAY/Ib MpeAHAa3HAuYeH JJii CUCTeMaTu3alluu U
0000I111eHUs] TPEMETHOTO COJIEPKAHUS U OTbITA JIEATEIbHOCTH, IPHOOPETEHHOTO NPH U3yUEHUHU
BCEro Kypca (PUM3MKH, a TakKe JUIsl MOATOTOBKM K OCHOBHOMY T'OCYAApCTBEHHOMY 3K3aMEHY I10
¢buznke 11 00yJarommxcsl, BBIOPABILINUX 3TOT Y4€OHBIH MpeaMeT.



IIpy wu3ydeHMM JAHHOTO MOJYJIS pPEAIU3YIOTCI M CHUCTEMATU3HPYIOTCS — BUIBI
NEeSITeIbHOCTH, Ha OCHOBE KOTOPBIX oOOecrneunmBaeTcs JOCTHDKEHHE MPEIMETHBIX H
METaINPEeIMETHBIX IUIAHUPYEMBIX pE3yJIbTaTOB 00ydeHUs, (HOpMHUPYETCS €CTECTBEHHOHAyYHas
IPaMOTHOCTb: OCBOCHHE HAy4YHBIX METOJOB HCCIICIOBAHMS SIBICHUN IPUPOABI U TEXHUKH,
OBJIQICHUE YMEHMSAMU OOBSICHATh (PU3UUECKUE SIBICHUS, IMPUMEHSS IOJIyYE€HHbIE 3HAHMUA,
peuars 3aa4M, B TOM 4HUCJIE KAUECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpuHIMIINAIBHO NeATEIbHOCTHBINA XapaKTep JaHHOIO pas3zelia peaausyercs 3a C4€T TOoro,
YTO 00Y4aroLIUeCs BBIMOIHSIOT 3aJJaHNs, B KOTOPBIX UM IIPEUIaraercs:

Ha OCHOBE I10JIyYEHHbIX 3HAHUH Paclo3HaBaTh U HAyYHO OOBICHATH (PU3MUECKUE SIBICHUS
B OKPYKaroUIEH IPUPOJAE U NOBCEIHEBHOM KU3HU;

UCTIOJIb30BaTh HAYYHbIE METO/bI MCCIEeIOBAaHUA (PU3UUECKUX SIBICHUH, B TOM YHCIE IS
IIPOBEPKHU TMIIOTE3 U MOJIYYCHHS TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh HayyHble OCHOBbl HanOoOJ€e BaKHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJOIHH,
HalpuMep, IMPaKTUYECKOr0 UCIOIb30BAaHUS PA3IUYHbIX HCTOYHUKOB YHEPIrUM HA OCHOBE 3aKOHA
IIPEBPALLCHNS U COXPAHEHUS BCEX U3BECTHBIX BUJOB SHEPIUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHMsI HANpaBiIeHO Ha
JOCTHKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeNbHBIX PE3YyIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y
oOyuaromierocst Oynyt c()OpMHUpPOBaHBI CIEIYIOIINE TUIHOCTHBIE PE3YIIbTAThl B YACTH:
1) mnaTpuoTH4YeCKOro BOCIIUTAHUSA:
- MPOSIBIICHWE WHTEpeca K HUCTOPHUH M COBPEMEHHOMY COCTOSHUIO POCCHUHCKON (pU3NYECcKOit
HAYyKH;
- IGHHOCTHOE OTHOIIEHUE K JTOCTHKCHUSM POCCUUCKUX YIEHBIX--(DU3UKOB,;
2) rpa’>KJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
- TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJIEHHUU OOIIECTBEHHO 3HAUYMMBIX U 3THYECKHX
po0JIeM, CBSA3aHHBIX C IPAKTHYECKUM TPUMEHEHUEM JOCTHKCHUN (DU3HKY;
- 0CO3HAaHHUE BAXKHOCTU MOPAJIbHO--3THUYECKUX NMPUHIIUAIIOB B IEATEILHOCTH YYEHOTO;
3) acTeTH4eCKOr0 BOCIIMTAHMS:
- BOCIIPUATHE 3CTETUYECKMX KauecTB (PU3MUeCKOW Hayku: €€ TapMOHUYHOTO IOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH;
4) IEHHOCTH HAYYHOT'0 MO3HAHUSA:
- OCO3HAHME [IEHHOCTH (PU3NYECKOM HayKU KaK MOLTHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI
pa3BUTHUS TEXHOJIOTHIA, BaKHEHIIIEH COCTABISAIONICH KYIbTYpHI;
- pa3BUTHE HAYYHOU JIH0O03HATEIBLHOCTH, MHTEPECA K UCCIIEI0BATEIbCKON JAESITENIbHOCTH;
5) dopmupoBanusi KyJbTYpPbl 310POBbs U IMOIHOHAJIBLHOIO 0JIATONOJIYYMSI:
- OCO3HAHME IEHHOCTU 0e30IacHOro 0Opasa KU3HU B COBPEMEHHOM TEXHOJIOTMUECKOM MHpE,
BaXHOCTU TpPaBHJI OE30MACHOTO MOBEACHUS HA TPAHCIOPTE, HA JOpOrax, ¢ JIEKTPHUUYECKUM U
TETJIOBBIM 000pY0BAaHUEM B JOMAIIIHUX YCIOBUSX;
- c(hopMUPOBAHHOCTh HaBbIKa pedIeKCUU, TPU3HAHKWE CBOETO MpaBa Ha OIIMOKY M TAaKOTO XKe
mpaBa y IPyroro 4eioBeKa,;
6) TPY10BOr0 BOCIIUTAHUSA:
- aKTHUBHO€ y4YaCTHE€ B DPELIEHUU MPAKTHYECKUX 3ajad (B paMKax CEMbH, 0Opa3oBaTEIbHOMN
OpraHu3aIy, ropojia, Kpasi) TEXHOJIOTHYECKON M COLMAIbHON HANPaBICHHOCTH, TPEOYIONMIUX B
TOM 4ucle U GU3NYECKUX 3HAHH;
- HHTEpEC K MPaKTUIECKOMY H3yUeHUI0 Tpodeccuil, CBsI3aHHBIX C PU3UKOI;
7) IKOJIOTM4eCKOr0 BOCIIMTAHUSA:
- OpHUEHTalMsl Ha TNpPUMEHEHHE (HU3WYECKUX 3HAHWUW IJis pelieHus 3amady B 00JacTH
OKpYKarollel Cpelbl, TUIIAaHUPOBAHUS TOCTYMKOB U OLEHKH WX BO3MOXKHBIX IMOCIEICTBUH IS
OKpY’KaloIllel Cpebl;
- OCO3HaHME INI00ATBHOTO XapaKTepa HIKOJIOTUYECKUX NMPOOIeM U MyTel UX pelIeHus;
8) ajanTanuu K U3MEHSIIOIIUMCS YCJIOBUSAM CONUAILHON U MPUPOIHOI CpeIbl:
- MOTPeOHOCTh BO B3aUMOJICHCTBUU TIPHU BBIMOJHEHUU UCCICOBAHUA M MPOEKTOB (PUINUECKOM
HATPaBIEHHOCTH, OTKPBITOCTh OIBITY M 3HAHUSIM JIPYTHX;
- TIOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO EATeTbHOCTh;
- TOTPeOHOCTH B (POPMHUPOBAHUHU HOBBIX 3HAHUH, B TOM YHCIe (GOPMYIUPOBATEH HJICH, TIOHSATHS,
TUTOTE3bI O (PU3HUECKUX O0BEKTaX U SBICHHUSIX;
- 0CO3HaHHe JePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 06macTu pu3mku;
- IJTAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHUHN HOBBIX (DM3MUCCKHUX 3HAHUI;



- CTPEMJICHHE aHAJIM3UPOBATh M BBISBIATH B3aMMOCBSI3HM MPHUPOJBI, OOIIECTBA U YIKOHOMHUKHU, B
TOM YHUCJIE C UCTIOIb30BAaHUEM (PU3NICCKUX 3HAHUN;

- OLICHKA CBOMX JICUCTBUH C yUETOM BIIMSHUS HA OKPYXKAIOIIYIO CPEY, BO3MOXKHBIX TJIOOAIBHBIX
OCJICICTBUN.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMSI MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuaromierocsi Oyayr cGOpMUPOBAaHBI MeTalpeAMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIME T[103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JEUCTBHUS, KOMMYHUKATHBHBIC
YHUBEpCAJIbHbIE YUeOHBIC IEHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YIeOHbBIE ICHCTBHUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

Ba3oBble 1ornyeckue geiicTBUs:

J BBISIBJISITH U XapaKT€pU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);

J YCTAHABJIMBATh CYNIECTBEHHBIH NpPU3HAK KIACCU(HUKAIMHA, OCHOBAaHHUSA IS
00001IeHNSs 1 CPABHEHUS;

J BBISIBJISITH 3aKOHOMEPHOCTH U TPOTUBOPEUHsS B paccMaTpuBaeMbIX (akrax,
JTAaHHBIX U HAOJIIOIEHUSAX, OTHOCALIUXCSA K (PU3MUECKUM SBIICHUSM;

J BBISIBIISITH TIPUYMHHO--CJICICTBEHHBIE CBSA3H MPH U3Y4YEHHH (DU3MYECKHX SIBICHUIN
U TPOLECCOB, JeNaTh BBIBOJAbI C HCIOJIb30BAaHUEM JEAYKTHUBHBIX M  HMHJIYKTHUBHBIX
YMO3aKJIOUE€HUH, BBIIBUTaTh I'MIIOTE3bl O B3aUMOCBA3SIX (PU3NUYECKUX BEJTUYUH;

J CaMOCTOSITENIbHO BBIOMpaTh CHoco0 pemieHus y4eOHOW (hHU3MYecKod 3amadu
(cpaBHEHHE HECKOJBKHUX BapMaHTOB pELICHUs, BbIOOp Hambosee MOAXOMSIIEro ¢ Yy4€ToM
CaMOCTOSITENIHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebckne 1eiCTBUSA:

J MCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKIII MHCTPYMEHT MO3HAHMUS,

. IIPOBOAMTH IO CaMOCTOSITENBHO COCTaBICHHOMY IIJIaHy OIIBIT, HECIOXHBIN
(bU3UYECKU HKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (PU3NYECKOTO SBJICHHUS;

o OLIEHUBATh Ha MPUMEHUMOCTb M JIOCTOBEPHOCTh MH(POPMALMIO, MOIYYEHHYIO B
XO0J1€ UCCIIEZIOBAHUS UM SKCIIEPUMEHTA;

. CaMOCTOSITENIbHO (OpMyJIMPOBaTh OOOOIIEHUs W BBIBOJALI IO pe3yJbTaTaM
POBEAEHHOTO HAOJIIOIEHUS, OIIbITA, UCCIIEOBAHNUS;

J IIPOrHO3MPOBATh BO3MOXKHOE JajibHEHIIee pa3BUTHE (PU3MUECKHUX IPOLIECCOB, a
TaK)K€ BBIJIBUTaTh MPEAMNOI0KEHUS 00 UX PAa3BUTHH B HOBBIX YCIOBHSX U KOHTEKCTAaX.

Pabora ¢ nnopmanmeii:

J MPUMEHSTh Pa3IMYHble METO/bl, HHCTPYMEHTBI U 3alpPOChI NP MOUCKE U 0TOOpE
UH(OPMALIUU WU TAaHHBIX C YYETOM IMpeIoKeHHON yueOHoM (hru3ndeckoi 3a1a4u;

J aHaJM3UpPOBaTh, CUCTEMATH3UPOBATb UM  HMHTEPIPETUPOBATH  HUH(MOPMAILHIO
pa3NINYHBIX BUAOB U (POPM IpPEICTABICHHUS;

J CaMOCTOSITENIbHO BBIOMPATh ONTUMANIbHYIO (hOpMY MpEACTaBICHUS HHPOPMALUU U
WITIOCTPUPOBATh pelllaeMble 33aui HECJIOXKHBIMU CXeMaMH, AuarpaMMaMu, HHOH rpadukoil u
WX KOMOMHAIUSIMH.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:



J B X0JIe 00CY)XJeHHUs y4eOHOTro MarepHaia, pe3yabTaToB JIAOOPATOPHBIX paboT U
NPOEKTOB 3a/aBaTh BOMPOCHl IO CYIIECTBY OOCY)XKIaeMOW TEeMbl M BBICKAa3bIBATh WJIEH,
HalleJIEHHbIC Ha PEIICHUE 3aJaull U MOAJep KaHie 01aroxkKeIaTeIbHOCTH OOIEHHUS;

o COIOCTABJISITh CBOM CYXACHUS C CYXICHUSIMH JPYIMX Y4YaCTHHKOB JUajora,
0OHapY>XMBATh Pa3IU4He U CXOACTBO MMO3UIIMIA;

o BBIpaXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MHCbMEHHBIX TEKCTaX;

o nyOJIMYHO TPEACTaBIATh PE3yJIbTaThl BBIMOJHEHHOTO (DU3HYECKOTrO OIbITa

(9KCIIepUMeHTa, UCCIIeIOBaHUs, TIPOCKTA);

J NOHUMAaTh W WCIIOJIb30BAaTh IPEUMYINECTBA KOMAHIHOW ¥ WHAWBUIyaTbHOU
paboThI MPH PEeICHNH KOHKPETHON (PU3UIECKOM MPOOIEMBI;

J NPUHUMATh e COBMECTHOW JEATEIbHOCTH, OPTaHM30BBIBATh NCHCTBHUS MO €&
JOCTHXKEHUIO: PACHPEAEIATh POJIH, OOCYKIAaTh MPOLECCHl U PE3yIbTaThl COBMECTHON PabOTHI,
000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

o BBITOJIHATH CBOIO YacTh pabOTHI, IOCTUTAsi KAYECTBEHHOTO PE3YNbTaTa M0 CBOEMY
HAaIpaBJICHUIO U KOOPIUHUPYSI CBOU JICHCTBUS C APYTHMMH WICHAMU KOMaH]IbI;

J OLICHMBATh Ka4yeCTBO CBOET0 BKJI3Ja B OOIMMH MNPOAYKT IO KPUTEPHUSIM,
CaMOCTOATENIFHO ChOPMYTHMPOBAHHBIM YYaCTHUKAMHU B3aHMMOJICHCTBUSL.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBLIC yqeﬁﬂme JelcTBUSA

Camoopranu3anus:

° BBISIBIISITH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYyalUsX, TPEOYIOIIMX IS
penieHus: GU3NIECKUX 3HAHUM;

L OpI/IeHTI/IpOBaTI)Cﬂ B pa3JII/I‘-IHI)IX moaxoagax HpI/IHﬂTI/ISI pGIHeHI/Iﬁ
(MHIUBUYyaIbHOE, IPUHATHE PELICHUS B TPYIIIE, MPUHATUE PEIICHU IPYIION );

° CaMOCTOSITENIbHO COCTABJIATH AITOPUTM pelIeHUs (HU3MUECKOH 3a/1auul WM TJIaHa
UCCIIEIOBAaHMUSI € Y4€TOM HMEIOIIUXCS PECypcoB M COOCTBEHHBIX  BO3MOKHOCTEH,
apryMEHTUPOBATh MPEIJIaracMbl€ BApUAHThI PEIICHU;

L4 ACIaTb BLI60p 151 6paTB OTBCTCTBCHHOCTD 3a PCILICHUC.
CaMOKOHTPOJIb, IMOLIUOHAJILHBIA HHTEJLJIEKT:
L4 AaBaThb aICKBATHYIO OLCHKY CUTYalluU U NpCJiaraTh IjlaH eé U3MCHCHMUA,
L4 O0OBACHATH IMPUYIUHBI JOCTUKCHUA (HeI[OCTI/I)KeHI/IH) PE3YyJIbTAaTOB ACATCIBHOCTH,

JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

. BHOCUTb KOPPEKTUBBI B JEIATEIBHOCTH (B TOM 4YHCIE B XOJ BBIIIOJIHEHHUS
(Gu3MYECKOro MCCIEeI0BaHUs WIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENHbCTB, M3MEHMBILUXCS
CUTYallul, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYIHOCTEH;

. OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIOBHSIM;

. CTaBUTh Cce0s Ha MECTO JPYroro 4ejoBeKa B XOJie CIopa WM IUCKYCCHM Ha
Hay4HYIO TEMY, IOHUMaTh MOTUBBI, HAMEPEHHUS U JIOTUKY JPYIroro;

. IpHU3HaBaTh CBOE MPABO Ha OLIMOKY IpPHU pElIEHUU (PU3NYECKUX 3a]ady WIH B
YTBEPKJICHUSIX HAa HAy4YHBIE TEMBI M TAKOE JK€ ITPaBO JPYTOro.

MNPEIMETHBIE PE3YJIBTATHBI



K xonuy oOyuenust B 7 Kjacce MpeIMETHBIE pPe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

J UCTOJIb30BaTh MOHATHS: (DU3MYECKHE M XHUMUYECKHUE SBICHHS, HaOJIOJCHHUE,
9KCHEPUMEHT, MOJI€JIb, THIIOTE3a, €AMHULBI (PU3UUECKUX BEIMYUH, aTOM, MOJIEKYJa, arperaTHble
COCTOsAHUS  BemiecTBa (TBEpHOE, JKUAKOE, Ta3000pa3HOE), MEXAaHHUYECKOE JIBUXKECHUE
(paBHOMEpPHOE, HEPAaBHOMEPHOE, NPSIMOJIMHEMHOE), TPAEKTOPHS, PaBHOACHCTBYIOLIAas CHJIA,
nedopmarus (ynpyrasi, iIacTHUECKas ), HeBECOMOCTbh, COOOIIAIOIINECS COCYIbI;

J pasnuyath gBieHUs (OUQQy3us, TEmIOBOE MABIKEHHE YAaCTHUIl BEUIECTBa,
paBHOMEpPHOE [BUKCHHE, HEPAaBHOMEPHOE [BWKEHUE, WHEPLUS, B3aUMOJCHUCTBUE TEIl,
paBHOBECHE TBEPIBIX TEJI C 3aKPEINIEHHOW OCHIO BpAlllCHHUs, Iepefada JaBJICHUS TBEPABIMU
TeJIaMH, JKUIKOCTAMH U Tra3aMM, aTMoc(hepHOe J[aBl€HHE, IUIaBaHUE TeJl, IPEeBpALICHUS
MEXAHUYECKOM 3HEpPruM) IO OINMCAHUIO HX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

J pacro3HaBaTh IMPOSABICHHE W3YYEHHBIX (PU3MUYECKUX SIBJICHUH B OKpYXKAIOIIEM
MHUpE, B TOM 4YHcle (pU3MUECKHe SBICHHS B MPUPOZE: MPHUMEPHI IBWKCHUS C Pa3THIHBIMU
CKOPOCTSIMU B JKMBOW M HEKHUBOW IIPUPOAE, NEUCTBUE CUJIBI TPEHUS B IPUPOJE U TEXHUKE,
BIMSIHUE aTMOC(HEpPHOro [aBJIECHUs Ha J>KMBOM OpraHu3M, IUIaBaHUE pbIO, pplyaru B Tele
YyeJIoBeKa, IIPU 3TOM MEPEBOJUTH MPAKTUUECKYIO 33aJauy B y4€OHYIO, BbIIEIATh CYIIECTBEHHbIE
CBOMCTBA (MTPU3HAKK) GU3UIECKUX SIBICHUN;

o ONMCHIBATh M3y4YEHHBIE CBOWCTBA Te€l M (PU3MYECKHUE SBICHUS, HUCIOJIb3Ys
¢uznueckue BeIUUUHBI (Macca, 00bEM, IUIOTHOCTh BELIECTBA, BPEMS, IyTh, CKOPOCTh, CPEIHSISA
CKOpOCTh, CHJIa YIIPYrOCTH, CUJIa TSDKECTH, BEC Tesa, CWila TPEHUs, AaBieHue (TBEPIOro Tena,
KHUJIKOCTH, Ta3a), BHITAJKUBAIOIIAs CHJA, MEXaHHWYecKas paboTa, MOLIHOCThb, IUIEYO CHJIBIL,
MOMEHT CHJIbI, KOI((QUIMEHT TMOJIE3HOTO0 JEHCTBHS MEXaHH3MOB, KHHETHYECKass U
NOTEHLMAJbHAsl DSHEPrus), NpU OMNHCAHUM MPABWIBHO TPAKTOBAaTh (U3MYECKUNH CMBICIT
UCTOJIb3YEMBbIX BEJIMYMH, WX O0003HAu€HUS M €AWHUIBl (U3NYECKUX BEIMYUH, HAXOAUTh
(bopMyIbl, CBS3BIBAIOLINE JaHHYI0 (U3NYECKYI0 BEJIWYMHY C IPYTMMHU BEJIWYMHAMM, CTPOUTH
rpaUKu U3y4yeHHBIX 3aBUCUMOCTEN (DPU3HUECKUX BEJINYMH;

J XapakTepu3oBaTh CBOICTBA Tell, (U3NYECKHUE SBICHUS U MPOLECCHI, MCIONb3Ys
IpaBuJIa CJIOKEHUs cuil (BAOJIb OHOM mpsiMoit), 3akoH ['yka, 3akoH [lackans, 3akon Apxumena,
NpaBUJIO paBHOBecHs pbryara (0J0Ka), «30JI0TOE MPaBHIIO» MEXAHHKH, 3aKOH COXpaHEHUs
MEXaHUYECKOM SHEPrHH, IPU 3TOM JIaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aMCHIBATH €r0
MaTeMaTUYECKOE BbIPAKEHUE;

o OOBSICHATh (PU3UYECKUE SIBIICHUS, MPOLECChl U CBOICTBA Tell, B TOM YMCIE U B
KOHTEKCTE CHUTyallMii TpaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBIABIATH MPUUYHUHHO-
-CJIE/ICTBEHHBIE CBSI3M, CTPOUTh OOBSCHEHHWE W3 1—2 JIOTMYECKUX IIaroB C Omnopod Ha 1-2
U3yYEHHBIX CBOMCTBA (PU3UUECKUX SABICHUN, PU3UUECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

. pemate pacy€THble 3ajaud B 1—2 JeMCTBUS, WCMOJIBb3YsS 3aKOHBI U (HOPMYIIBI,
CBsI3bIBalOIME (hU3MUYECKHE BEJIMYMHBI: Ha OCHOBE aHaliM3a YCIOBMS 3aJaydl 3alUChIBATh
KpaTKoe YCIIOBHE, MOACTaBIATh (PM3NYECKHE BEIWYMHBI B (OPMYNIBI U MPOBOJUTH PACUETHI,
HAXOJHTh CIIPAaBOYHBIE JaHHBIE, HEOOXOUMBbIE JJIsl PELLIEHUS 3a]a4, OLIEHUBATh PEATUCTUYHOCTh
MOJTYYeHHOW (PU3MUECKON BETUYNHBI;

o pacno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOLIM (HU3HUECKUX
METOJIOB, B OINMCAaHWUU HCCIEAOBAHUS BBIIEIATH IMPOBEPSAEMOE MPEANONIOKEeHHE (TUIIOTE3Y),



pa3ianyaTh U MHTEPIPETUPOBATh MOJYyYEHHBIH pe3ynbTaT, HaXOIUTh OMIMOKM B XOJI€ OIbITa,
JienaTh BBIBOJIBI IO €T0 pe3yIbTaTaM;

o MPOBOAMTH OMBITHI MO HAOMIOJEHUIO (U3NYECKUX SBICHUN WU (PU3NUECKUX
CBOWMCTB Tel: (HOpPMYyIHpPOBATh MPOBEPSiEMbIE MPEANONOXKEHHUS, COOMpPAaTh YCTAaHOBKY U3
MPEJI0KEHHOTO 000PYAOBAHHUS, 3aMIUCHIBATh XO/1 ONbITa U (POPMYITHPOBATH BHIBOIBL;

. BBITIONHATH TPSMBbIE M3MEPEHUsSI PACCTOSHUS, BPEMEHH, Macchl Teia, 00BEMa,
CWJIBI U TEMIIepaTypbl C HCIOJIb30BAaHUEM aHAJIOTOBBIX M LU(MPOBBIX NPUOOPOB, 3aMUCHIBATH
MOKa3aHus NpUOOPOB C YUETOM 3aJaHHOM a0COIIOTHOM MOTPEUTHOCTH U3MEPEHHIA;

o MIPOBOAMTD HUCCIIEIOBAaHUE 3aBUCMOCTH OJTHOM (PM3NYECKON BETMUUHBI OT IPYron
C UCIOJIb30BaHUEM MPIMBIX U3MEPEHU (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBHXKYIIETOCS Tela OT
BPEMCHH [IBMKCHHS Tella, CUJIBI TPEHUS CKOJIBKECHHS OT Beca Tela, KadecTBa 00pabOTKU
MOBEPXHOCTEN TeJl U HE3aBUCUMOCTH CHUJIBI TPEHHS OT ILIOIIATN CONPUKOCHOBEHHS TEJ, CHJIBI
VIOPYTOCTH OT YAJIMHEHUS MPYKUHBI, BHITAIKUBAIOMICH CHIIBI OT 00BbEMa MOTPYKEHHOW YacTu
Tela U OT IUIOTHOCTH >KUIKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH Teja, OT TIyOWHBI, Ha
KOTOPYIO MOTPYKEHO TEJlO, YCIOBUN IUIaBaHUS TeJ, YCIOBUM paBHOBECHs pblyara M OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHHHM YYEOHOTO HCCIENOBaHUsA, COOMpPATh YCTAHOBKY M BBIINOJIHSTH
U3MEpEHMs, CleAys MPEeANoKeHHOMY IUIaHy, (UKCUPOBATh PE3YNbTaThl IMOJTYYEHHOMN
3aBUCUMOCTH (U3WYECKUX BEJIUYUH B BUJE NPEUIOKEHHBIX TaONHIl U TpapuKoB, AeTaTh
BBIBO/JIbI 110 PE3YJIbTATaM UCCIIEIOBAHMUS;

J MPOBOANTH KOCBEHHBIE M3MEpeHHs (PU3MUECKUX BENWYMH (IUIOTHOCTH BEIIECTBA
KUJKOCTU U TBEPIOTO Teja, CUJa TPEHUS CKOJIbXKEHHUS, JaBICHHUE BO3/yXa, BBITAJIKHUBAIOIAS
CHIa, NIEHCTBYIOIIAs Ha MOTPYXEHHOE B KHIKOCTH TeNl0, KO3(PPHUIMEHT MOJIE3HOTO ACUCTBUS
MPOCTBIX MEXAHW3MOB), CJeNys MPEAJOKEHHOW HHCTPYKIMH: TPU BBIIOJIHEHUU H3MEpPEHUM
coOupaTh SKCIIEPUMEHTATFHYIO YCTAHOBKY U BBIUKCIISATH 3HAUEHHUE UCKOMOMN BEIHMYUHBI,

o coOyro/IaTh TpaBWJa TEXHUKH O€30IacHOCTH TpU paboTe ¢ J1abopaTOpPHBIM
000pyI0BaHKEM;
J YKa3bIBaTh MPHUHIIMIBI JEUCTBUS MPUOOPOB M TEXHHUUECKUX YCTPOWCTB: BECHI,

TEPMOMETpP, IUHAMOMETpP, COOOIIAIONINECS] COCylbl, OapoMeTp, pbluar, MOABMXHBIA U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

. XapaKTepu30BaTh MPHUHILMUIIBI JAEUCTBUS HM3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOPOM Ha UX omMcaHus (B TOM YMCIE: MOJUIMITHUKH, YCTPOICTBO BOAOIPOBOJA,
THJIPABIMYECKUN Ipecc, MaHOMETP, BBICOTOMEp, IMOPILIHEBOM HAcoc, apeoMeTp), HCMONb3ys
3HaHUS O CBOWCTBaxXx (PU3MYECKUX SBICHUH M HeoO0XoauMble (U3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

o NPUBOANUTH MpUMEpHl (HAXOIUTh HMH(MOPMAIHMIO O HpPUMEpax) MPAKTUYECKOTro
MCIIOJIb30BaHUsl (PU3NYECKUX 3HAHWW B MOBCEIHEBHOM KU3HU Ui oOecrieueHus: 6€301MacHOCTH
npu oOpalieHuu ¢ MnpudopaMM U TEXHHUUECKUMH YCTPOMCTBAMHM, COXpPAHEHHs 3[0pOBbS U
COOJTIOJIEHHSI HOPM 3KOJIOI'MYECKOT0 TIOBECHHUS B OKpY Kalollei cpejie;

. OCYILECTBIISATH OTOOP MCTOYHUKOB MH(popMaiu B VIHTepHETE B COOTBETCTBUU C
3aJIaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOUIUXCS 3HAHUM WM IIyTEM CpaBHEHUSA
pa3IMyYHbIX MCTOYHMKOB BBLIETATh HMH(OpPMAIMIO, KOTOpas SIBISETCS NPOTUBOPEUMBON WU
MOJKET OBITh HEJIOCTOBEPHOM;

. UCIIONIb30BaTh MpPHU BBIOJIHEHWH YUYEOHBIX 3aJaHUM HAy4YHO--TIONYJISPHYIO
JIUTEepaTypy (QHU3NYECKOro COJEp>KaHUs, CIPaBOYHBbIE MaTepuaibl, pecypchl cetu WHTepHer,
BIaJeTh MpUEMAaMH KOHCIEKTHPOBAHUS TEKCTa, NpeoOpa3oBaHMs HHPOpPMALUU U3 OJHON
3HAKOBOU CUCTEMBI B IPYTYIO;



J CO3/1aBaTh COOCTBEHHBIC KPATKUE MUCHMEHHBIE U YCTHBIC COOOIIEHUS Ha OCHOBE
2-3 ucTOYHMKOB HMH(pOpMaANMM (QU3HMUECKOrOo COAEPKaHHUsS, B TOM 4YHUCIE IMYyOJIMYHO JeNaTh
KpaTK#e COOOLICHHS O pe3yabTaTax MPOEKTOB MM YUEOHBIX UCCICIOBAHU, IPH STOM TPAMOTHO
UCIIOJIb30BaTh W3YYEHHBIH MOHATUHHBIN anmapaTr Kypca (U3HMKH, COINPOBOXAATh BBICTYILICHHE
MpE3EHTALNECH;

J OpYA  BBIMOJHEHUH YYE€OHBIX TPOEKTOB M  MCCIEIOBAaHUN  pachpenessTh
00513aHHOCTH B I'PyIIIIE€ B COOTBETCTBUHU C ITOCTABJICHHBIMU 3a/1a4aMU, CJICUTh 3a BBIIIOJHEHUEM
IUlaHa JeHCTBUH, aJeKBaTHO OLEHMBATh COOCTBEHHBIH BKJIAJ B JEATEIbHOCTh T'PYIIIbI,
BBICTpAauBaTh KOMMYHUKAaTUBHOE B3aUMOJECHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOILIUX.

K konmy oOyuenus B 8 kiacce mpeaMeTHbIe pe3ylbTaThl HA 0a30BOM YPOBHE JOJDKHBI
OTpakaTb C(HOPMUPOBAHHOCTh y OOYUAIOIIUXCS YMEHUI:

J MCIIOJIb30BAaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEINIOBOE JABM)KEHHUE aTOMOB
U MOJIEKYJl, arperaTHble COCTOSIHMSI BELIECTBA, KPUCTAJUIMYECKHME W aMOpQHble Tena,
HACBILICHHBIN ¥ HEHACBILICHHBIN 1ap, BIaXKHOCTh BO3/lyXa, TEMIIEPATypa, BHYTPEHHSIS SHEPIU,
TEIUIOBOM JBUTATENb, SJIEMEHTAPHBIN JIEKTPUUECKUN 3apsil, dJIEKTPUUECKOE 110JI€, IPOBOIHUKH
U TUBJIEKTPUKH, TIOCTOSHHBIN IEKTPUYECKUIN TOK, MATHUTHOE I10JIE;

J pa3nuyath SIBICHUA (TEIUIOBOE PACIIMPEHUE U CKaTUeE, TeIUIoNepeayda, TENI0Boe
paBHOBECHE, CMayMBaHUE, KallWUIAPHBIC SBJICHUS, WCIApEHUE, KOHICHCALUA, IUIaBICHUE,
KpUcTalu3anus (OTBepJeBaHKE), KUIIEHHEe, TeIulonepenadya (TerIonpoBOJHOCTb, KOHBEKIIMS,
U3JIIyYEHHUE), AIEKTpU3alus TeJl, B3aUMOJEHUCTBUE 3aps0B, JCHCTBHUS 3JIEKTPUYECKOIO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMO/IEHCTBUE MarHUTOB, J€HCTBUE MAarHUTHOTO T0JISl HA IPOBOJAHMK C
TOKOM, 3JIEKTPOMAarHuTHas MHAYKLMS) [0 ONMMCAHUIO MX XAPAaKTEPHBIX CBOWCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;

J pacro3HaBaTh MPOSBICHHE W3YYEHHBIX (PU3MUECKUX SIBJICHUH B OKpYXKAIOIIEM
MHUpe, B TOM uyHcle (U3UYECKUE SBICHUS B MPUPOJE: IOBEPXHOCTHOE HATSKEHHE U
KalWUISIPHBIE SIBJIEHUSI B MPUPOJIE, KPUCTAJIBI B NpHUpoAe, usnydeHue CoiiHLa, 3aMep3aHue
BO/I0EMOB, MOpCKHUE OpHU3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, SJIEKTPUUECKUE SIBJICHUS B
aTMocdepe, IMEKTPUUECTBO KMBBIX OpPraHW3MOB, MarHUTHOE Mosie 3eMid, Jpeid moitocos,
pOJIb MAarHUTHOTO MOJIA AJIA JKM3HM Ha 3emile, NMOJSIPHOE CUSHHUE, NPU 3TOM IEPEBOJIUTH
MPAKTHUYECKYIO 3a/1a4y B Y4eOHYI0, BBIJIEISATH CYIIIECTBEHHbIE CBOMCTBA (IIPU3HAKN) (PU3HUECKUX
SIBIICHHIA,

J ONKCHIBATh M3yYEHHBbIE CBOWCTBA TeNl M (PU3MYECKHE SIBJICHUS, HCIOJb3Ys
¢uznueckue BENIUYUHBI (TeMmIepaTypa, BHYTPEHHSISI SHEPIHsl, KOJIMYECTBO TEIJIOTHI, yAeIbHas
TEIIOEMKOCTh BEIECTBA, yJeNIbHAs TEIJIoTa IUIaBJIEHUs, YAeabHas TEIIoTa napooOpa3oBaHus,
yJlleNbHas TeMJoTa CrOpaHus TOIUIMBA, KOA((QUIMEHT MOJIE3HOTO JIeHCTBUS TEMI0BOM MaIlWHBI,
OTHOCHUTEINIbHAsl BIQXHOCTh BO31yXa, OJEKTPUUECKUN 3apsal, CHIa TOKa, JJIEKTPUUYECKOE
HaNpsDKEHUE, CONPOTHUBIICHHWE MPOBOJHUKA, YIENbHOE CONPOTUBJIEHHME BEIIECTBAa, paboTra U
MOIITHOCTb 3JIEKTPUYECKOTO TOKA), NMPH OMUCAHUU NPABHIBHO TPAKTOBATh (PU3MYECKHIA CMBICI
UCTIOJIb3YEMBIX BEIWYHH, 0003HAYEHUSI U eTUHUIbI (PU3NYECKUX BEJTHMYUH, HAXOJIUTh (POPMYIIBL,
CBS3BIBAIOIIME JAHHYIO (DU3MUECKYI0 BEIUYMHY C JPYTUMHU BEIMYMHAMH, CTPOUTH TIpauKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

J XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHMSI M TNPOLIECCHI, UCIIONb3YS
OCHOBHBIE TIOJIO’KEHUSI MOJIEKYJISIPHO--KUHETUUECKON TEOpUU CTPOEHUS BEUIECTBa, MPUHLHUI
CYIEpPIIO3UINU ToJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHus 3apsja, 3akoH Oma amns
ydacTka Lenu, 3akoH Jxoynsa—Jlenna, 3akoH coXxpaHeHMs SHEPTUH, IPU ATOM JaBaTh CIOBECHYIO
(bopMyIUPOBKY 3aKOHA U 3alIMCHIBATh €r0 MaTEMAaTHUECKOE BBIPAKEHHUE;



. OOBSICHATH (PU3UYECKHE MPOLECCH M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallUi MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh IPUUUHHO-CIIEACTBEHHBIE CBA3H,
CTpOUTh OOBACHEHHE M3 |—2 JOrMYECKMX IIAaroB ¢ OHmopod Ha 1—2 HM3y4YEHHBIX CBOMCTBA
bu3nUecKux sBICHUH, PU3NIECKUX 3aKOHOB UITH 3aKOHOMEPHOCTEH;

o pemiatb pacy€THbIe 3a7aydl B 2—3 JEWCTBUS, WUCHOJB3YS 3aKOHBI M (OPMYJIHI,
CBSI3bIBAaIOIME (DM3MUYECKHE BEIMYMHBI: Ha OCHOBE aHalM3a YCIOBHSA 3a7aydl 3alMChIBATh
KpaTKoe YCJIOBHUE, BBIABJIATH HEIOCTATOK JaHHBIX JJIS PEIICHUs 3a/adyd, BbIOMPATh 3aKOHBI U
(bopMynbl, HEOOXOAUMBIE IS €€ pelleHHs], IPOBOAUTh Pacdy€Thl M CPABHUBAThH IOJIyYEHHOE
3HaYeHHEe (PU3NIECKOHN BETMUMHBI C U3BECTHBIMU JIAHHBIMH;

o pacrio3HaBaTh MpOOJIEMBl, KOTOPbIE MOXHO PEIIUTh IpU MOMOIIU (PU3HUYECKHX
METOJIOB, HCIOJIb3YySl OIMCAHUE HCCIEJOBaHMs, BBIIEIATh IPOBEPAEMOE IIPENIIONIOKEHUE,
OLICHMBATh [IPaBUJIBHOCTh MOPSAKA POBEACHUS UCCIIEI0BAHMS, 1€1aTh BHIBOJIBI;

J IPOBOJIUTH OIBITH 0 HAOIIOACHUIO (U3MYECKUX SBICHUN WM (U3NUIECKUX
CBOWCTB TeN (KanmwUIApHBbIE SBJIEHUS, 3aBUCHUMOCTb [aBJIEHUS BO3/lyXa OT €ro o0béMa,
TEeMIIepaTypbl, CKOPOCTH Ipollecca OCTHIBAaHMS W HAarpeBaHUS MpPH H3IYy4EHUH OT IIBETa
u3ydarouie (morsjouaronieif) moBEpXHOCTH, CKOPOCTb HCIAPEHMsI BOJABbI OT TEMIEpPaTypbl
KUJKOCTU U IJIOWAAN €€ MOBEPXHOCTH, JIEKTPU3ALMS TEJl U B3aUMOJIEHCTBUE IJIEKTPUUECKUX
3apsloB, B3aMMOJICHCTBME TIOCTOSHHBIX MAarHWTOB, BU3yalM3allUsd MAarHUTHBIX TOJIEH
IOCTOSIHHBIX MAarHUTOB, JEWCTBUS MAarHUTHOTO IIOJS Ha IMPOBOJHMK C TOKOM, CBOWCTBA
DIIEKTPOMArHuTa, CBOWCTBA  OAJIEKTPOJBUTATENSI  IOCTOSHHOTO  TOKa):  (hOPMYIHPOBATH
IIpOBEpsieMble MPEANOIOKEHUS, cOOUpaThb YCTAaHOBKY W3 IPENJIOKEHHOrO 000pYAOBaHUSA,
OIIHCBIBATH XOJI OTBITA ¥ (POPMYITUPOBATH BBHIBOJIBI;

J BBIMOJHATh HpPSIMbIE HU3MEPEHMs] TEeMIIepaTypbl, OTHOCUTEJIBHON BJIA)KHOCTU
BO3/yXa, CWJIbl TOKa, HANPSIKEHHUsS C MCIIOJIb30BAaHMEM aHAJIOTOBBIX HPUOOPOB U JIATUUKOB
(Gu3nUecKuX BEJIUYUH, CPAaBHUBATH PE3YJIbTAaThl MU3MEPEHUH C Y4ETOM 3aJlaHHOM aOCOJIOTHOM
MOTPEIIHOCTH;

o IPOBOJUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OAHOHN (PU3HUECKON BETUYHHBI OT JPYroi
C HUCIOJB30BaHUEM IMPSIMBIX HU3MEPEHHH (3aBUCHUMOCTh CONPOTHBIIEHUS IMPOBOJHHKA OT €ro
JUIMHBI, TUIOIIAIN MOMEPEUYHOr0 CEUEHUsl U YAEIbHOIO COMPOTUBIIEHUS BEIIECTBA MPOBOJIHUKA,
CHJIBI TOKa, HMAYILIErOo Yepe3 IPOBOAHMK, OT HANpPSDKEHHWs HAa IPOBOJHUKE, HCCIEIOBAHUE
[OCJEI0BATEIbHOTO W MApaUIeIbHOTO  COEAMHEHUH  NPOBOJHHUKOB):  IJIAHUPOBATH
HCCIJIEIOBaHKE, COOMPATh YCTAHOBKY U BBIMIOJIHATH U3MEPEHHUSI, CIIEAYs NPEI0KEHHOMY IUIaHYy,
¢ukcupoBaTh pe3yabTaThl MOJIYYEHHOM 3aBUCUMOCTH B BHUAE TaOMUI U TpaduKoB, JeaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEI0BaHMS;

J IPOBOAMTH  KOCBEHHBbIE  H3MEpeHus  (PU3MUecKuX  BeJWYUH  (yJesbHas
TEIIOEMKOCTh BEIECTBA, CONPOTHUBIIEHHE MPOBOJHUKA, pab0Ta U MOIIHOCTb JIEKTPHUYECKOTO
TOKa): IUIAHUPOBaTb M3MEPEHMs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEAys
MPeJI0KEHHOW HHCTPYKIUU, U BBIYUCIISATH 3HAUEHNE BEIHUUHBI,

o coONrofaTh MpaBWiIa TEXHUKU O€30MacHOCTH Tpu paboTe ¢ J1abopaTOPHBIM
00opy0BaHNEM;
o XapaKTepU30BaTh MPHUHIMUIBI JCUCTBUS HM3YyYCHHBIX NPUOOPOB U TEXHHUECKUX

YCTPOMCTB € OMOPOM Ha MX OMHMCaHMs (B TOM YHCIE: CHCTEMa OTOIIEHUS IOMOB, TUTPOMETP,
napoBast ~ TypOMHA,  aMmIepMeTp, BOJbTMETP, CUETUMK  OJEKTPUUYECKOM  SHEpruu,
AJIEKTPOOCBETUTENbHBIE  NPHUOOPBI,  HAarpeBaTelbHbIE  AIEKTPONPUOOPHl  (IIPUMEPBI),
AIIEKTPUYECKUE MPEIOXPAHUTENHN, 3JIEKTPOMArHUT, 3JIEKTPOABUIaTENb IOCTOSHHOTO TOKa),



UCMONb3Yysl 3HAHUS O CBOMCTBaX (DU3MYECKUX SIBICHUMM U HEOOXoauMble (pU3NUecKue
3aKOHOMEPHOCTH;

J pacrio3HaBaTh POCTbIE TEXHUYECKHE YCTPOUCTBA U U3MEPUTENbHbIE PUOOPHI IO
CXeMaM M CXEMAaTUYHbIM pUCYHKaM (KHUAKOCTHBI TEpMOMETpP, TEPMOC, IICUXPOMETP,
TUTPOMETpP, IBUraTellb BHYTPEHHETO CrOpaHMs, 3JIEKTPOCKOIl, PEOCTaT), COCTaBISTh CXEMbI
JIEKTPUUECKUX IeNel C MOCIEeJOBATENbHBIM U MapajuleJIbHbIM COEIUHEHUEM 3JIEMEHTOB,
pasnuyasi ycJIOBHbIE 0003HAUCHHUS JIEMEHTOB JIEKTPUUYECKUX LIETIEH;

o IPUBOAUTH NpUMEPHl (HAXOIUTh HMH(GOPMALMIO O IMpUMepax) IPaKTUYECKOro
UCTIOJIb30BaHUs (PU3NYECKUX 3HAHWI B MOBCEJIHEBHOW JKU3HH JJIs oOecredeHus 0e301MacHOCTH
npu oOpamieHuu ¢ NpuOopaMM W TEXHHUUYECKUMH YCTPOHMCTBAMH, COXpPAHEHHS 30POBbI U
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOI0 TIOBEJCHUS B OKpY Katollel cpene;

o OCYILECTBIISATh MOUCK MH(pOpMAIMK (PU3HUECcKoro coaepkanust B MHTepHere, Ha
OCHOBE MMEIOLIMXCA 3HAHUN M MyTEM CpPaBHEHMs JIONOJHUTEIBHBIX HCTOUYHUKOB BBIJICINAThH
UH(POPMALINIO, KOTOPas SBJIAETCS IPOTUBOPEUNBOM MM MOXKET OBbITh HEJOCTOBEPHOM;

J UCMOJIb30BaTh TIPU  BBIIOJHEHUHM Y4YEOHBIX 3a/JaHUil Hay4yHO--IIOMYJISPHYIO
auTeparypy (pU3MUECKOro coaep)KaHMs, CIPaBOYHbIE MaTepualbl, pecypcbl ceth HHTepHer,
BJIAJETh MpHEMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs WHPOpPMAIUU U3 OJHON
3HAKOBOW CHCTEMBI B IPYTYIO;

o CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE U KpPaTKUE YCTHBIE COOOLICHHS, 00001mas
UHPOPMALIMIO U3 HECKOJIBKUX MCTOUYHUKOB (PM3UUECKOTO COJAEP’KaHMs, B TOM 4YHUCIIE MyOJINYHO
IpPEICTaBIATh PE3YyibTaThl NPOEKTHOM WM HCCIEN0BATEIbCKONW JEATENBHOCTH, IMPH 3TOM
rPaMOTHO HCIOJIb30BaTh W3YYEHHBIM MOHATUNHBIA ammapar Kypca (U3UKH, COIPOBOXAAThH
BBICTYIUICHHE ITPE3CHTALNEM;

J IIPU BBINOJHEHUM y4YEOHBIX MPOEKTOB M UCCIEN0BAaHUI (PU3UUECKUX MPOIIECCOB
pacrpenensTb 00sI3aHHOCTH B TPYIIIE B COOTBETCTBHH C TIOCTABJICHHBIMH 3a7adyaMH, CICIUTh 32
BBINIOJIHEHUEM IIJIaHa JIEHCTBUHA M KOPPEKTUPOBATh €ro, aJeKBAaTHO OIIEHWBAaTh COOCTBEHHBIN
BKJIaJ] B JCSATEIBHOCTb I'PYIIBI, BHICTPAUBAaTh KOMMYHMKAaTHBHOE B3aUMOJICHCTBUE, MPOSBIISL
TOTOBHOCTb pa3peliaTb KOHQIUKTHI.

K xonuy oOyueHus B 9 kjacce npeaMeTHbIe pe3ysbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOLIMXCS YMEHUH:

o UCIIOJIb30BaTh MOHSTHS: CUCTEMa OTCYETA, MaTepUalbHas TOYKa, TPAEKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHMYECKOI'0 JIBHXKEHHUs, Nedopmanus (ympyras, IUIacTHUECKas), TpEeHHeE,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTbh M MEPErpy3kH, LEHTP TSHKECTH, aOCONIOTHO
TBEP/I0E TENO, UEHTP TSKECTH TBEPAOTO Tela, pABHOBECUE, MEXaHUYECKUE KOIeOaHUsl U BOJIHBI,
3BYK, HHQPA3BYK U YJIbTPa3BYK, 3JIEKTPOMAarHUTHBIE BOJHBI, IIKala 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JTAIIbHO30PKOCTh, CIIEKTPBl UCITYCKaHMUs W MOIJIONIEHHs, anbda-, 6era- u
ramma-H3JIy4eHUs, U30TOIb, IAEpHAs YHEPTeTHKA;

J pas3nnyath sBJICHUs (pPaBHOMEPHOE U HEPaBHOMEPHOE MPSIMOIMHEHHOE IBUKEHHUE,
PAaBHOYCKOPEHHOE MpPSMOJIMHEHHOE [BM)KEHHE, CBOOOJHOE TMaJeHHe Tell, PABHOMEPHOE
JIBUKEHHE TI0 OKPYKHOCTH, B3aUMOJICHCTBUE TeJ, PEAaKTUBHOE [BUKEHHE, KoJieOaTelbHOe
JIBUKEHHE (3aTyxarolle U BbIHYXKICHHbIE KOJeOaHMsI), pPE30HAHC, BOJHOBOE JIBH)KEHUE,
OTpaXKCHHE 3BYKA, MPSIMOJMHENHOE pacIHpOCTPaHEHUE, OTPAXEHHE M IPEJIOMJICHUE CBETa,
[IOJTHOE BHYTPEHHEE OTpaK€HHE CBETa, pa3jioKeHHe OeJoro cBeTra B CIEKTP U CIOXKEHHE
CHEKTPaJIbHBIX I[BETOB, AMCIIEPCHSl CBETA, €CTECTBEHHAs pPaJMOaKTUBHOCTb, BO3HUKHOBEHHUE
JMHENYaToro CrneKkTpa H3JIy4eHHs]) MO ONHCAHMIO HMX XapaKTEepPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBJICHUE;



J pacrio3HaBaTh MPOSBICHWE H3YYCHHBIX (DU3MYECKUX SIBJICHUH B OKpYXKalOIIeM
MHUpe (B TOM uucie (pu3nueckue SBICHUS B MPUPOJE: NMPHIUBBI U OTJIMBBI, IBUKEHHUE IJIAHET
ConHeyHOM cHUCTEMBbl, PEaKTUBHOE JBI)KEHUE MKHUBBIX OpPraHU3MOB, BOCIPHUSTHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSACEHUE, CEHCMMUECKHE BOJIHBI, IIYHaMH, 3XO0, LIBETa TeJ, ONTHUYECKHE
ABJICHUS B IpUpOJAe, OHOJOrMYecKoe JEHCTBHE BHUAMMOIrO, YIbTPa(QHUOIETOBOIO H
PEHTI€HOBCKOIO M3JIy4YeHMH, €eCTECTBEHHbI paJMOaKTHBHBI (OH, KOCMHUYECKHE JYy4H,
paZlOaKTUBHOE H3JIyYEHUE MPUPOAHBIX MUHEPAJIOB, JEHCTBUE PAAMOAKTUBHBIX U3IYy4EHHH Ha
OpraHu3M 4YeJOBEKa), MpPU ITOM MEPEeBOJIUTH MPAKTHUYECKYIO 33/7a4y B Y4EOHYIO, BBIICISATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3MUECKUX SBJICHUH;

J ONHKCBHIBATh M3YYEHHBIE CBOHCTBA Tel W (PU3MUECKUE SIBICHUSA, HCIOIb3YS
(bu3nyeckre BeIMYHHBI (CpeAHss U MTHOBEHHAs! CKOPOCTh T€Ja IIPU HEPAaBHOMEPHOM JIBUKECHUH,
YCKOpEHHUE, MNepeMelleHue, IyTh, yIJoBas CKOPOCTb, CHUJa TPEHHs, CWJIA YIPYrocTd, cuiia
TSDKECTH, YCKOpPEHHE CBOOOJHOTO TaJeHHs, BEC Tela, HMIIYJbC TeJa, HUMITYJIbC CHIIBL,
MexaHu4yeckas paboTa M MOINHOCTb, NOTEHLUUAIbHAsl JHEPrusi Tejia, IOJHATOrO HaJ
IIOBEPXHOCTBIO 3€MJIM, MOTCHLUAIbHAS SHEPIus CKATOW INPYXKHUHbI, KUHETUYECKas SHEprusl,
IOJIHAsE MeXaHWYecKasi SJHEeprus, NepuoJl U YyacToTa KojaeOaHHi, UIMHA BOJIHBI, IPOMKOCTh 3BYyKa
U BBICOTA TOHA, CKOPOCTb CBETA, [10KA3aTesb MPEIOMIICHUS CPE/bl), P OMHCAHUU MPABUIBHO
TPaKTOBATh (PU3MUYECKHUI CMBICIT UCIIOIB3YEMbIX BEIMYHH, 0003HAYCHUS U CTUHHIIBI (PU3HUECKUX
BEJIMYMH, HAaXOAUTb (OPMYJIbL, CBS3BIBAIOLIME JAaHHYIO (U3UYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTH IPauKU U3yYEHHBIX 3aBUCUMOCTEH (PU3UUYECKUX BEIIMYMH;

J XapakTepu3oBaTh CBOICTBA Tell, (U3NYECKHUE SBICHUS U IPOLECCHI, UCIONb3Ys
3aKOH COXPAaHEHUS SHEPrMM, 3aKOH BCEMHPHOIO TATNOTEHUS, MPUHLUI CYNEpHO3ULUU CHUII,
IPUHLIAII OTHOCUTENbHOCTU ['anmiies, 3akoHbl Hpl0TOHA, 3aKOH COXPAHEHUsI UMITYJIbCa, 3aKOHbI
OTPaXEHUsI U IPEJIOMJICHUSI CBETA, 3aKOHBI COXPAaHEHUs 3apsSA0BOI0 M MACCOBOTO YMCEN MpU
SJICPHBIX peaKkUUsaX, IPU 3TOM JlaBaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHA M 3alMCHIBATh €ro
MaTEMAaTHYECKOE BBIPAKEHHUE;

o OO0BSICHATH (PU3MUYECKHE MPOLECCHl M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallull IPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTEpa: BBIBJIATH IPUYUHHO--CIECICTBEHHBIE
CBSI3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKHX I1IaroB ¢ OMOpPOi Ha 2—3 M3y4yeHHBIX CBOWCTBA
(bu3nyYeCcKuX SIBIEHUHN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

. pemaTth pacy€THBIC 3a1ayu (ONMUparolIMecs Ha CHCTeMy U3 2-3 ypaBHEHHH),
UCTIONB3Ysl 3aKOHBI M (OpMYJbl, CBA3bIBaIOIIME (pU3MUYECKUE BEJIMYMHBI: HA OCHOBE aHAJIM3a
yCIIOBHS 3a/lauM 3alMChIBaTh KPATKOE YCIOBME, BBISBIATH HENOCTAIOUIME WM H30BITOUHBIE
JlaHHbIE, BBIOUPATH 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE IJI PELIEHUs, POBOJUTH PacUEThl U
OLICHUBATh PEAIMCTUYHOCTH MOIYYEHHOIO 3HAYEHUS (PU3NUECKON BETMUHHBI;

J pacrno3HaBaTh IPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh NMPU MOMOUIM (PU3HUYECKUX
METOJIOB, HCIOJIb3YSl OINMCAaHHE WCCIEIOBAHMs, BBIIEIATH IPOBEPSEMOE MPEIOIOKEHHE,
OLICHMBATh  IPaBWIBHOCTb  TMOpSAKAa TMPOBEACHHUS  HCCIENOBAaHUA, J€laTb  BBIBOJBI,
UHTEPIPETHPOBATH PE3YNIbTaThl HAOIIOIEHUH U OIBITOB;

J IPOBOJUTH OMBITH MO0 HAOIIOACHUIO (U3MUECKUX SBICHUH WM (U3NUYECKUX
CBOWCTB TelN (M3y4eHHe BTOPOro 3akoHa HploTOHA, 3aKOHA COXpaHEHUs SHEPruH, 3aBUCUMOCTh
nepuofa KosiebaHWil NPY)KMHHOTO MasTHHKA OT MAacChl Tpy3a U JKECTKOCTH MPYXKHHBI U
HE3aBHCHMOCTbh OT aMIUIMTY/Abl MaJbIX KOJE€OaHUU, MPSIMOJIMHEWHOE PacIpOCTpaHEHUE CBETa,
pasyiokeHue Oeyoro cBeTa B CHEKTp, M3yYeHHE CBOWCTB M300pa)KeHHUs B IUIOCKOM 3epKaje U
CBOWCTB M300paKeHUs MTpeaMeTa B COOMparoIiel JI1H3e, HaOIroieHUe CIUIONIHBIX U JIMHEHYaThIX



CIIEKTPOB M3JyYCHHUs): CaAMOCTOSITEIbBHO COOWMpaTh YCTAaHOBKY U3 U30BITOUHOrO Habopa
000py/I0BaHUsl, OMHUCHIBAThH XOJI OTIBITA M €T0 PE3YJIbTAThI, (HOPMYIUPOBATH BHIBOJIBI;

J MIPOBOAMTD MPU HEOOXOMMOCTH CEPUIO MPSMBIX U3MEPEHUH, ONpeIesisl cpeiHee
3HAUCHUE U3MEPSEMON BETUYHHBI ((DOKYCHOE PacCTOSIHUE COOMpAroIIeii TMH3bI), 000CHOBBIBATH
BBIOOp crioco0a u3MepeHus (M3MEPHUTEIIBLHOTO MPUOopa);

. NPOBOAWTHL  HCCIIEIOBAaHUE  3aBUCUMOCTEH  (U3MUYECKUX  BEIUYHH  C
MCIOJIb30BAaHUEM MPSIMBIX U3MEPEHHH (3aBUCUMOCTh MYTU OT BPEMEHH NPU PAaBHOYCKOPEHHOM
JIBUKEHUH 0e3 HayalbHOM CKOPOCTH, IepHoja KojeOaHWH MaTeMaTH4ecKoro MasiTHUKa OT
JUTMHBI HUTH, 3aBUCHMOCTH YIJIa OTPa)XEHHUs CBETa OT yIja MaJeHus U yrjia IpeiOMJICHHUS OT
yria TajaeHus): IUIAHUPOBAaTh MCCIENOBaHME, CAMOCTOSTEIBHO COOMpaTh YCTaHOBKY,
¢bukcupoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3UYECKMX BEIMYMH B BUAE TaOIUI U
rpaduKoB, IeaTh BBIBOJIBI 10 pe3yJIbTaTaM UCCIICJOBAHMUS;

o MIPOBOANTH KOCBEHHBbIE M3MEpeHUs (PU3MUECKUX BEIUYUH (CPEAHssl CKOPOCTh U
YCKOpEHUEe Tella TMpU PABHOYCKOPEHHOM [IBU)KEHUHM, YCKOpEHHE CBOOOJHOTO TaJleHus,
KECTKOCTh MPYXKUHBI, KOIPPUIIMSHT TPSHHSI CKOIBKCHUS, MEXaHUYECKasi padoTa U MOITHOCTb,
4acToTa M MEepUo] KoiueOaHU MaTeMAaTHYECKOTO U MPYKUHHOTO MAasTHHUKOB, ONTHYECKAs CHJIa
coOuparomieid  JHUH3BI, PAJAMOAKTUBHBIN  (OH): MIaHUpPOBaTH U3MEpPEHUs, CcoOUpaTh
AKCIIEPUMEHTANBHYIO YCTAHOBKY U BBITIOJIHATH U3MEPEHUS, CIEAYS MPEAT0KEHHOM HHCTPYKIIUH,
BBIYHCIIATH 3HAYEHUE BEJIMYMHBI M aHATU3UPOBATh MOJTYYCHHBIE PE3YyIbTaThl C YU4ETOM 33JIaHHON
IIOTPEUIHOCTH U3MEPEHU;

J coOnrofarh IpaBWila TEXHUKM Oe30macHOCTH Npu paboTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;
° pasiiniaTtb OCHOBHBIC IMPpU3HAKH HU3YUCHHBIX (1)I/I3I/I‘I€CKI/IX MOI[CJICI;’II

MaTepHualibHasi TOUKa, aDCOIOTHO TBEPIOE TENIO, TOYCUHBIH UCTOYHUK CBETA, JIy4, TOHKAS JIMH34,
TUTaHETapHAasi MOJIE)Ib aTOMA, HYKJIOHHAsI MOJIEJIb aTOMHOTO SI/Ipa;

. XapaKTepU30BaTh MPUHIIUIBI JCUCTBUS HU3YYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPOM HAa MX OMHCAHUA (B TOM YHCIE: CIHUIOMETP, AATYUKU TMOJIOKEHUS,
PacCTosIHNA M YCKOPCHHUA, paKeTa, 5XO0JIOT, OYKH, IICPUCKOII, q)OTO&HHapaT, OIITUYCCKUC
CBETOBOJIBI, CIEKTPOCKOII, JO3UMETp, Kamepa BuWIbCOHA), HCIONB3ys 3HAHHWS O CBOMCTBAax
buznYeCKuX SIBICHUN U HEOOXOAUMBIE (PU3NYECKIE 3aKOHOMEPHOCTH;

L HCIIOJIB30BAaTh CXEMblI MW CXEMATUYHBIC PUCYHKH M3YYCHHBIX TCEXHHYCCKUX
YCTPOMCTB, U3MEPUTENBHBIX TPUOOPOB M TEXHOJOTHUYECKHUX MPOIECCOB MPU PEIICHUU Y4eOHO--
MPAKTUYECKHX 3a7a4, ONTHYECKHE CXEMBbI JUUIS MOCTPOCHHS U300paKeHUH B IIIOCKOM 3epKaje U
coOuparoIei TMH3E;

o OPUBOIUTH TpUMEpHl (HAXOAUTH HMH(MOPMALUIO O TPHUMEpax) MPaKTHIECKOTO
WCIIOJIB30BaHUs (DM3MYECKUX 3HAHWM B TMOBCEIHEBHOM KM3HU JJisi o0ecriedeHus: 0e30MacHOCTH
npu oOpaiieHnd ¢ TpuOOpaMu U TEXHUYECKUMH YCTPONCTBAMH, COXpPaHEHUS 3I0POBbI U
COOJIOZICHHSI HOPM SKOJIOTHUYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpee;

o OCYIIECTBIISATh TOMCK HH(popmammu (uzmueckoro coaepkanusi B MHTepHeTe,
CaMOCTOSITENIbHO  (OpMYIHpPYS  TOUCKOBBIM  3ampoc, HAXOAWTh MYTH  ONpeAcleHUs
JIOCTOBEPHOCTH TIOJIYYCHHOU WH(OpPMAIMK HAa OCHOBE MMEIOIINXCS 3HAHWUW U JIOTIOJIHUTEIIbHBIX
HCTOYHUKOB,

° UCIIOJIb30BaTh NP BBIOJIHEHUH YUY€OHBIX 33JaHUA Hay4HO--TIONYJISPHYIO
JTUTEPATypy (PU3NUSCKOTO COJCpIKAHUs, CIPABOYHBIC MaTEpHalbl, pecypchl ceth WHTEpHeT,
BIQ/IeTh TMpHEMAMHU KOHCIEKTUPOBAHMUS TEKCTa, NpeoOpazoBaHuss WHGOpMAIUU U3 OIJHOU
3HAKOBOW CHUCTEMBI B IPYTYIO;



. co3laBaTh COOCTBEHHbIE NHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
MH(POPMALIUU U3 HECKOJIBKUX HCTOYHMKOB (PM3NYECKOTO COAEpKaHMs, IyOJINYHO MPEICTaBIATh
pe3ynbTaThl IIPOCKTHOM HIIM HMCCIIEIOBAaTEIbCKONW ACATENBHOCTH, IIPU 3TOM TI'PaMOTHO
UCTIOJIb30BaTh U3YYCHHBIN MOHATHIHBINA armapaT U3y4yaeMoro pasjena (GU3uKu U COMpOBOKIATh
BBICTYIIJICHHE TIPe3eHTalMel ¢ yu€TOM 0COOEHHOCTEH ayTMTOPUM CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE 7 KJIACC

Ne KounuecTBO 4acoB
HaumeHnoBaHue pa3/aesioB U TeM DJieKTpoHHbIE (I (PPOBbBIE)
n/n Kourpoasnsie JlaGopaTopHbie
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PECYpPChl
padoThI padoThI
Pa3nen 1. ®u3uka u eé poJib B NO3HAHUHM OKPY:KAKOIIEr0 MHUPa
1.1 dusuka - HayKa o0 IIPHPOIL 2 bubmmorexa LOK
' yia o TpHpoa https://m.edso0.ru/7f416194
bubnnoreka IIOK
1.2 0} 2 2
VISHTICCIHE BEIIHHIIET https:/m.edsoo.ru/7f416194
Htoro no paznemny 4
Pa3nes 2. [lepBoHayaibHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
2.1 CTtpoenue BeliecTBa 2 bubmmorexa LOK
' P B https://m.edsoo.ru/7f416194
9 JIBr>KeHWE U B3aMMOJICCTBHUE YaCTHI] | 1 bu6mmoteka [IOK
’ BEIIIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperaTHble COCTOSIHHSI BEIIECTBA 1 hgpziﬁizzi.ru 176416194
Hroro no paszneny 6
Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bu6nuoreka [IOK
1 M 1 1
3 CRAMIHCCIOE ABILRCHTC ? https://m.edsoo.ru/7f416194
but6mmoreka [IOK
3.2 4 6 1
HEPIIA, Maccd, TIIoTHOCTE https://m.edsoo.ru/7f416194
b K
33 Cuna. Buagpl cun 9 1 1 nommorexa [10

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




Uroro no pazgeny 24
Pasnen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Hasnenue. llepenaya naBnenust TBEPAbLIMU 5 bu6nmoreka [IOK
’ TeJaMU, JKHUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
4.2 JlaBiieHHE )KUAKOCTH 4 bubmmorexa [IOK
' A https://m.edsoo.ru/7f416194
bu6nmoreka [IOK
4. A 2
3 TMOChEpHOE AaBiCHHe https://m.edsoo.ru/7f416194
44 JleficTBrE KUIKOCTHU U T'a3a Ha MOTPYKEHHOE B g 1 | bubmuorexa [JOK
) HUX TeJI0 https://m.edsoo.ru/7f416194
Hroro no pazgeny 19
Pa3nes 5. PaGora 1 MOIIHOCTD. JHeprus
bu6mmoteka [IOK
1 P 4
> a6oTa 1 MOMHOCTE https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
5-2 TlpocTeie MexaHU3MEL 6 ! https://m.edsoo.ru/7f416194
bubmmoreka [IOK
. M 1
>3 CXATITTCCKAL FHEpTHA 3 https://m.edsoo.ru/7f416194
Hroro no pazneny 13
PesepBHOE Bpems 4
OBIIEE KOJIMYECTBO YACOB I10 68 4 9
ITPOI'PAMME




8 KJIACC

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBHIe)

Ne n/m
nporpamMmblI Beero Kontpoabneie JlaGopaTopubie 00pasoBaTe/ibHbIE PeCypChl
padoThI padoThI
Pasznen 1. TensioBble siBJIeHUS
1.1 CTpocHHE U CBOICTBA BEIIECTBA 2 bubamorexa LHOK
’ P H https://m.edsoo.ru/7f4181ce
bubnnoreka IIOK
1.2 T 24 1 2
SILIOBHIS HPONECChl https://m.edsoo.ru/7f4181ce
Htoro no paznemny 26
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
1 DneKkTpruyecKkue 3apsiibl. 3apsyKEHHBIE Tella U 5 bubnmnoreka HOK
) HUX B3aUMOJEHCTBUE https://m.edsoo.ru/7f4181ce
bubnnoreka IIOK
2.2 I1 i I 24 2 4
OCTOAHBII HTCKIPIHCCIII TOK https://m.edsoo.ru/7f4181ce
bubmmoreka [IOK
2. M 4 1 2
3 ATHITTHBIC ABJICHIA https://m.edsoo.ru/7f4181ce
2.4 ONEKTPOMarHuTHAasI MHIYKIUS 5 1 Bubmmorexa LOK
’ eXIPO Ay https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 38
PesepBHOE Bpems 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 9




9 KUIIACC

KoandecTBo yacoB
Ne ni/mm HanMeHoBaHMe pa3jeioB U TeM DJIeKTpOHHbIe (LM (POBHIe)
Konrpoabnbsie IIpakruuyeckue
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pasznea 1. Mexann4yeckue siBJIeHHUS
11 Mexannueckoe OBUKEHHUE U CITOCOOBI €0 15 ) ) bu6nuoreka [IOK
’ ONUCaHUS https://m.edsoo.ru/7f41a4a6
bubnnoreka IIOK
1.2 BsaumoneiictBue Ten 20 1 2
A https://m.edsoo.ru/7f41a4a6
bubnnoreka IIOK
1.3 3aKOHBI COXPaHEHUS 15 1 2
P https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 50
Pa3pen 2. Mexann4yeckune KoJe0aHUA M BOJHBI
bubmmoreka [IOK
2.1 Mexannueckue KojieOaHus 4 2
https://m.edsoo.ru/7f41a4a6
bu6nuoreka [IOK
2.2 MexaHHUYeCKHE BOJIHEL. 3BYK 4
y https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 8
Pazjen 3. DiieKTpoMarHuTHoOE 10Jie U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DNEKTPOMarHuTHOE MOJIE U 6 | bubnmnorexka HOK
' DJIEKTPOMATHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pa3znea 4. CBeToBbI€ IBJICHUS
4.1 3aKOHBI pacIpOCTPAHEHUI CBETA 8 bubmmorexa TIOK
’ paclipoctp https://m.edsoo.ru/7f41a4a6
but6mmorekxa [IOK
4.2 JI o 6 2
HHSBL I OTITHHECKHE PHOOPET https://m.edsoo.ru/7f41a4a6




bu6nmoreka [IOK

4.3 Paznosxenune 6eoro cBera B CIIEKTP 2 hitps:/m.cdsoo.ru/74 1ada6
Hroro no pazaeny 16
Paznen 5. KBanToBBI€E SIBJICHHS
5.1 HcnyckaHue v MOrjoneHue CBETa aTOMOM 4 bubmorexa HOK
' Y = https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2
> CTpoenne aTomHOro sipa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoteka [IOK
. A
5.3 JIEPHBIE PEaKIUU 7 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pasnen 6. IloBTopuTe1bHO-00001IAK0IIUHIT MOAYIb
6.1 [ToBTOpenue u 0000IIEHNE COIEPIKAHUS 5 bubnuoreka [JOK
' Kypca ¢usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41ada6
Hroro no pasneny 5
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 11




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

» Ousuka, 7 wmacc/ Ilepeimkun W.M., MBanoB A.WM., AkumonepHoe oOmectBo «M3maTenscTBo
«IIpocsemenue»

o Ouszuka, 8 wmacc/ Ileppimkun .M., UBanoB A.W., AxkumonepHoe obmiectBo «M31aTenbcTBO
«IIpocsemenue»

» Ousuka, 9 xnace/ [eppimkun U.M., I'yrauk E.M., UBanoB A.U., [lerpoBa M.A., AKIIHOHEpPHOE
obmmectBo «M3natenscTBO «IIpocBemienne)

METOANYECKHUE MATEPUAJIBI JIJIS1 YUUTEJIA

Metoanueckoe nocobue k nepepadorannomy mo ®I'OC yuebnuky «Pusmka. 7 kiaccy aBropa A.B.
[leppikuna

MeTtoaudeckoe ocooue k nmepepadorannomy o ®I'OC yuebnuky «Pusnka. 8 kimace» aBropa A.B.
[leppikuna

MeTtoaudeckoe ocooue k nmepepadorananomy o ®I'OC yuebnuky «Pusmka. 9 kimace» aBropa A.B.

[leppikuna

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Mos mikona https://myschool.edu.ru
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